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Edwards's Air Pump Syndicate, 406, 


441 
Electrical Development Co. of On- 
tario, 529 
Electric & General Investment Co., 38, 
. 1015, 1054 
». Landaulet Co., 405 
yi Lighting & Traction Co., of 
1 Australia, 447, 490 
„ Supply Corporation, 287,811 
Уз N Co., of Hong Kong, 


5 
Tramways of Montevideo, 
1017, 1055 
eg Supply Co. for Spain, 897, 


Сту Nores—continued. . 
Elmore's Germen & Austro-Hungerian 
Metal Co., 117, 985, 1016 
Empire Light & Power Co., 444 


Engine, Boiler and Electrical Insur. ` 


ance Co., 446 
Evered & Co., 487 , | 
Falkirk Electric Construction Syndi- 
cate, 405 
каа, Lawson, Combe Barbour, 


Fife Electric Power Oo., 78, 406 
кошш Electricity Supply Co. 
28 


France, WM, 1055 

French Thomson-Houston Co., 491 
Gandy Belt Manufacturing Co., 491 
Gateshead and District Tramways 


Co., 
General Electric Co., 897 
е Electric Power Co., 987 
Germany, 405 . 
Giant's Causeway Electric Tramways 
Co., 817 
Globe Telegraph and Trust Co., 78, 
818, 1015, 1062 
Glover, W. T., & Co., 402 
Golden Hope Rubber Estate, 618 — 
Gravesend and Northfleet Electric 
Tramways, 775 
Great зонала and City Railway Со., 
58, ' 


4, Northern. Piccadilly and 
prompton Railway Co., 276, 

1 
T Northern Telegraph Co., 613, 


716 

Greek Thomson-Houston Co., 401 

Greenock and Port Glasgow Tram- 
ways Co., 626, 529 

Greenwood & Batley, 1055 

Griffiths, Wm., & Co., 690 

Guildford Electricity Supply Co., 490 

Hadfleld's Steel Foundry Co,, 528 

Harper Electric Piano Co., 105⁵ 

Harrow Electric Light and Power 
Co., 691 

Hart Accumulator Co., 446 

Hastings and District Electric Tram- 
wavs Co., 491, 628 

Henley's (W. I.). Telegraph Works 
Co., 817, 359, 401 

Highlands and Lowlands Para Rubber 
Co 


„ 977 
Hong Kong ы: Singapore Tramways, 


| та Electric Со., 1016 

Hove Electric Lighting Co., 408, 489 

Huelva Gas and Electricity Co., 491 

Ibbotson Bros. & Co , 613 

Imperial Tramways Co., 197, 296, 274 

Indian Electric Supply and Traction 
Co., 1053 

India-Rubber, Gutta-Percha and Tele- 
grapli Works, 1017 

Indo-European Telegraph Co., 652, 


Isle of Wight Electric Light and 
Power Co., 491 
Johneon and Phillips, 571, 611 
Kalgoorlie Electric Power and Light- 
nr Corporation, 405, 446, 
691, 817 
ү» Electric Tramways, 609, 651 
Kensington and Knightsbridge Elec- 
tric Lighting Co., 236, 814, 404 
Kent Electric Power Co., 116 
Кориев Rubber Estates, 693 
Kidderminster and District Electric 
Lighting and Traction Co., 600 
Lanarkshire Tramways Co., 
Lancashire United Tramways, 361 
Leamington and Warwick vlectrical 


Co., 897 
Leeds Copper Works, 489 | | 
Lewes and District Electric Supply 
Co., 897 
Lisbon Electric Tramways, 976, 1015 
Liverpool рош Lighting Co., 445, 


m Өн Railway Co., 158, 

London Electric Supply Corporation, 

“ye United Tramways (1901), 961, 

Madras Electric Supply Corporation, 
977, 1058 


U 
„ Electric Tramways (1904), 572 
Mansfield Tramways Co., 491 
Market Drayton Electric Light and 
Power Co., 716 
Mather & Platt, 817, 402 
Meldrum Bros., 694 
Me Mowbray Electric Light Co., 
Mersey Railway Co., 489, 571 
Merthyr Electric Traction and Ligbt- 
ing Co., 610 
Metropolitan реса Railway, 237, 


‚ 357 
ü Electric Supply Co., 383, 
402, 443 
“i nee Tramways, 257, 
Pa Railway Co., 117, 1656, 


195 
Mexican Light and Power Co., 963, 


487 
Mid-Cheshire Electric Supply Co., 817 
Midland Electric Corporation for 
Power Distribution, 776 
Milford-on-Sea Electric Light Co., 447 
Montreal Light, Heat and Power Co., 


157 
National Electric Construction Co., 
653, 787, 776 
т Electric Supply Co., 277, 817 


- Gas Engine Co., 387 
K Telephone Co., , 274, 859 


Newcastle and District Electric 


er eo E 
T -u Ы е 
445, 488 


Newmarket Electric Light Co., 447 
Northallerton Electric Light and 
Power Co., 864, 405 
Northampton Electric Light and 
Power Co., 402 
North Metropolitan Electrical Power 
Distributfon Co., 651 
„ Metrepolitan Electric Power 
Supply Co., 817 
„ Metropolitan Tramways, 285 
„ of Scotland Electric Light and 
Power Co., 854 
. Staffs. Tramways Co., 1065 
Notting Hill Electric Lighting Co., 
271, 818, 862 
Official announcements re companies, 
157, 491, TTT, 1054 
Oldham, Asbton and Hyde Electric 
Tramway Co., 610, 
Oriental Telephone ani Electric Co., 
610, 698, 1017 
Oswestry Electric Lighting Co., 856 
Oxford Electric Co., 277, 814, 444 
Paris, 406 
„ Metropolitan Railway, 1017 
Pataling Rubber Estates, 618 
Pelmadulla Rubber Co., 1017 
Perth кее Tramways (W. A.). 691, 


4 
„ Gas Со. (W. A.), 578 
Potteries Electric Traction Co., 652, 


Power Gas Corporation, 288 
Primitiva Gas and Electric L'ghting 
Co. of Buenos Ayres, 613, 653 

Provincial Tramways Co., 1055 

Pulford Bros., 978 

Bend Сены Electric Works, 573, 

Rangoon Electric Tramway and 

upply Co., 613 

Reading Electric Supply Co., 785 

Reddaway, F., & Co., 738 

Rio de Janeiro Tramway Light and 
Power Co., 448, 

Ross Electric Light Co., 855 

Rossendale Valley Tramways Co., 539 

Rothesay Tramways Co., 489 

Rubber Estates of Ceylon, 987 

S Estates of Johore, 693 

St. James's and Pall Mall Electric 
Light Co., 197, 235. 277 

Salisbury Electric Light and Supply 
Co., 

Bao Paulo Light and Power Co., 491 

Wi Electrie Supply Co., 
318. 

her we Water and Power Co. 


Sheerness and District Electric Power 
and Traction Co., 977, 1017 
Slough and Datchet Electric Supply 


Co., 611 
Smithfield Markets Electric Supply 
Co., , 289, 315, 491, 818 
Sociedad Co-operativa Telefónica, 


121 
South London Electric guppy Cor- 
poration, 297, 486, 6 К 
ü Metropolitan Electric Light 
and Power Co., 278, 817, 
408, 448, 574, 1964 
T Staffordshire Tramways (Les. 
see) Co., 865 . 
Wales Electric Power Dis- 
tribution Co., 73, 858 
Southport Tramways Co., 578 
Stock Exchange Notices, 88, 117, 157, 
197, 287, 817, 868, 405, 447, 491, 599, 
699, 785, 711, 815, 855, 897, 937, 971 
Submarine Cables Trust, 778, 815 
Sunderland and District Electric 
Tramways, 
Swansea Improvements and Tram- 
ways Co., 815 
Switzerland, 574 
Telegraph Construction and Main- 
tenance Co., 287, 817, 859 | 
Telephone Co. of E t, 658, 1017 
Tenom (Borneo) Rubber Co., 18 
Toronto Electric Light Co., 629 
$3 Electric Railway Co., 491 
Traction and Power Securities Co., 


Tynemouth and District Electric 
Traction Co., 447, 486 
Tyneside Tramways and Tramroads 


Co., 359 
United Alkali Co., 491 
Urban Electric Supply Co., 815 
Vallambrosa Rubber Co., 977 | 
Venezuela Telephone and Electrica! 
Appliances Co., 
Veritys, 785 
Victoria Falls Power Co., 78, 528 
Waterloo and City Railway Co., 157. 


996, 
Waygood, R., & Co., 1017 
Wex African Telegraph Co., 711, 865 
„ Coast of America Telegraph 
Co., 777 
„ India and Panama Telegraph 
Co., 774, 814 
» India Electric Co., 574 E 
London and Provincie! Electric 
Supply Co., Bl 
Western Тата h Со., 401, 777, 855 
T. Union Telegraph Co., The 


117 | 
Westminster Electric Supply Cor- 
pe 197, 918. 
White, J. G., & Co., 1055 
Widnes and Runcorn Transporter 


Bridge, 614 
Willans & Robinson, 572, 611, 777 
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Contracts OPEN— 


Aberdeen, 309, 849, 892, 498 

Adelaide (S. Australia), 146, 885, 981, 
973, 1012, 1049 

Algeria, 949 

Algiers, 802, 851 

Antwerp, 687, 724, 978 

Aston Manor, 687, 724, 765 

Australasia, 29, 68 


Bedford, 263, 765, 802, 851 

нее 102. 146, m ‚ 226, 724, 766, 802. 

Belgium, 102, 146, 191. 226, 263, 30), 
349, 392, 433, 478, 522, 561, 600. 638, 
уле 766, 802, 851, 978, 1019, 

Berlin, 146, 191, 226, 268 

Bermondsey, 68, 102, 146, 192 

Birkenhead, 192 

Blackburn, 192, 226, 263 

B 849. 483, 4718, 561, 600, 1012, 

Bosnia-Herzegovina, 800, 319 

Bray, 849, 892 1:8 

Bremen, 192, 226, 963, 478, 522 

Bridlington, 29, 68, 102 

Bristol, 849, 332, 478, 529. 561, 687, 724, 
766. 802 


Brussela, 226 

Bulgaria, 992 

Cambuslang, 724, 766, 802 

Cannes, 102, 146 

Cardiff, 561, 600, 6^4, 687 

Cheltenham, 349, 392, 483, 478 

Christiania, 132, 226, 350, 561 

Colne, 724, 766 

Copenhagen, 146, 192, 226, 263, 909, 
350, 892. 484, 478, 522, 561 

Croydon, 687, 794 

Dar Don 146, 192, 226, 931, 973, 1014, 

9 


Dartford. 802, 851, 885, 931 
Denmark, 309, 302 
Derby, 29, бв, 102, 192, 488, 478, 802, 


851 
Dublin, 29, 68, 102, 146, 263, 309, 433, 
885, 931 


Ealing, 724, 168, 802, 851, 835 

Eastbourne, 102, 146, 192, 296, 981, 978, 
1012, 1049 

Eccles, 193, 926, 809, 350, 392, 433 

кашанын, 146, 192, 226, 263, 478, 522, 


Egypt, 478 
Frith, 992, 433 
France, 146, 561, 600, 633, 724, 766 
Fulham, 263, 309 
Gateshead, 892, 433, 478 
Germany, 226, 433, 561 
Gillingham, 600, 628, 1012 
Glasgow, 68, 309, 350, 3J2, 433, 478, 622, 
561, 600, 638 
Govan, 392, 433, 478 
Gravesend, 263, 309, 350, 687, 724, 766 
Great Yannouth, 885 
Hackney, 68, 102, 885, 931, 932, 973, 1019 
Hammersmith, 146, 192, 766, 802, 1049 
Hampstead, 1019 
Handsworth, 263, 909, 359, 478, 529, 
561, 600, 638, 1049 
Hanley. 309 
Harrogate, 638, 687 
Heston and Isleworth, 851, 885 
Hobart. 1049 
Holland, 478, 522, 885 
Hon 226, 263 
но аке, 309, 350 
600, 688, 766, 802 
Au 102 
Iceland, 29, 68, 102, 146, 192, 268, 309, 
860, 992, 438, 478, 022 
шош. 68, 102. 226, «63, 309, 851, 885, 


India, 488, 478 
Islington, 29, 68, 102, 263, 478, 522, 600, 
638, 


, 724 

Italy, 438, 478, 522, 561, 600, 802 

Kirkcaldy, 638, 687, 74 

Knaresborough, 76K. 802 

Lancashire and Yorkshire Railway, 
478, 522 

Launceston (Tas.), 29, 68, 102 

L.C.C., 29, 68, 102, 192, 226, 268, 350, 
892, 483, 478, 638, 687, 734, 766, 802, 
851, 885, 982, 973, 1012. 1049 

Leith, 147, 192 

Limerick, 766, 802, 851, 885, 982 

Linz (Austria), 263 

Liandudno, 29, 68 

London, 2y, 68, 102, 766, 982, 973, 1012, 
1049 

Luton, 561, 602, 633 

Maidstone, 350, #92, 433 

Malines, 638, 687 

Malvern, 638, 687 

Manchester, 794, 166, pum mer 1012, 1019 

Marylebone, 264, 909, 35: 3, 392 

Melbourne (Victoria), 561, 600, 638, 
687, 724, 982, 978 

Middlesex, 102, 192, 226 

Nelson, 802, 851, 885 

Newcastle, 992, 433, 478, 522 

Newport (Mon), 146, 013, 1013, 1049 

New South Wales, 886, v 

„ Zealand, 809, TH, 760 

Northampton, 254 

Paris, 284, 688, 687 

Partick, 851, 886 

Pembroke, 698, 687, 729 

Perth (W. Australia), 192, 296, 964, 850, 
899, 488, 478, 978, 1012, 1019 

Pontypridd. 1012, 1049 

Portsmouth, 1012 ‚ 892, 561, 600, 688, 687, 

, 

Pozega, 68 

Prestwich, 992, 483, 478, 522 

Queensland, 729, 802, 851, 886, 982 
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Contracts Orex—continued. 


Rathmines, 102, 146 
Rochdale, 766 
Rotherham, 1049 
Roumania, 226, 264, 478, 522, 1049 
8t. Pancras, 687, 129, 166 
Salford, 29, 102, 146, 192, 226, 264 
Servia, 982, 973, 1019 
Bhanghai, 600, 688, 687, 729 
Sheffield, 146, 192, 264, 809, 350, 322, 
183, 478 
Rophia, 687, 729 
Bouth Australia, 102, 6 309, 850, 688, 
687, 720. 766, 98 
x Shields, 973, 1012 
Rou (роге, 648, 687 
Spain, 68, MS RT. 192, 226, 264, 
850, 83, 478, 529, 551, 600, 658. 
729, 166, 802, `851, 886. 092, 913, 1012, 


Stepney, 974, 1042, 1049 

Stockport, 964, 809 

Stockton-on-Tees, 226, 264 

Stretford, 729, 166 

аң, 296, 264, 809, 850, 478, 599, 


Swansea, 851, 886 

Swindon, #09, 850, 892, 939, 974 

Sydney (New South Wales), 151, 192, 
264, 309, 350, 1012, 1049 

Tasmania. 974 1012, 1049 

Turkey, 522, 561, 687, 199 

Victoria, 996, 974. 1012, 1049 

Wallasey, 478, 522, 561, 600 

Wal ШАШЫ; 151, 192, 687, 729, 932, 

1 


Wandsworth, 99 

War Office, 261, 809 

Warrin; ы 63, 102, 151, 392. 600, 688. 
687, 166, 802, 861, вно, 1049 

W 1 n 350, 892 

West Hain, : 5 350, 392, 434 

Wevmouth and Melcombe Regis, 264 

Whitehaven, 102, 766, 802, E51 

Wigan, 226 

Wimbledon, 896, 982, 974 

Wishaw, 192 

Witnev, 434, 478, 822 

W olverhampton, 638, 687 

Woolwich, 638, 687 

Wrexham, 350, 392, 484 

Yokohama, 687, 729 


Controller for printing-press, Igranic, 
601 


Controllers, Large crane, 57 
Conversazione, Royal Society, 791, 1067 
Co partnership 

Copenhagen, bie ctricity supply in, 795 
Copper, 171, 


o6, 603, 626, TUT, 731, 
КЮ, Sui 972, 1044 
Alloys of aluminium and. 283 
4, nd iron wire manufacture, 427 
» during 1906, 15 
in Australia, Electrolytic, 641 
„ in Norway, The production of, 
805 


» market, The, 567 

„ prices, 311 

„ Supplies, 750 

„ The price of, 15 

„ trade of the United States, The, 


772 
wire, Hard-drawn, by T. Bolton, 
181 


Cordingley motor show, The, 671 


CORRESPONDENCE- 


Absorption of the atmosphere for 
light of different wave-lengths, by 
C. O. Bastian, 7 

Accidents in mines, Fatal, by T. 
Hagues, 836; by '' A Victim," 382, 


165 ; by " Pussy Cat," 650; bv 
" Colliery," 588 

Accountancy, A question of, by G. 
Webb, 889 


Appointment of electrical engineer, 
by Another Chief,” 
136 

municipal electri- 
cal engineers, by 
"W. H., 255, 382; 
ty Candidate, 837, 
456 


з of 


Apprentice case, An, by the Electri- 
cal Installation Co., 838 
Balancers, by E. D..“ 792 
Battery plates, Growth of, by 
Anode, 711 
stands not standard, by 
' 630 


+ 
M 


Braking operations for tramcars, by 
J. I. Hall, 668, 710, 759; by 
“ Весигиу, ', 709 
Breaking of оне) wires, by R. N. 
Tweedy, 588 
Careless workmanship, by A. P. Lund- 
berg & Sons, 991 
Central! station supply economies, by 
J. Н. Bowden, 466; by A. M. 
Taylor, 551, 629 
Colonial appointments, by C. Dud- 
ding, 8 
Commutator insulation defects, by A. 
. Taylor, 257 
Concerning T, by W. Claypoole, 455 ; 
“А. P. T., 466; by F. Н. 
Hadfield. 466 ; by “A. J. C.,“ 618 
Conduit Trust, by Contractor. KL 10 
Conference, Wireless Telegraph, by 
Marion s Wireless Telegraph 
Co., 
Cost of. living in South Africa,” by 
“Е. E. H.,“ 629 
„ Of power, by „Engineer, $82 
„ of suction gas power, by the 
Camphell Gas Engine Co., 11 
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CORRESPONDENCE—continued. 
Cramp, Neutralised repulsion motor, 
the, by V. A. Fynn, 178. 254, 
454 : by W.C р, 216, 297, 381, 4 
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1906—1907. 


TuE Old Year has closed during a period of remarkable 
industrial activity and commercial prosperity ; we sincerely 
trust that the New Year will maintain this happy con- 
dition, and that the electrical trades will secure а fair share 
of the benefits to be derived therefrom. With few excep- 
tions, we fear, electrical firms during the past year by no 
means realised the advantages of the revival in trade, 
although many of their works were fully employed, and this 
untoward result must be ascribed, to a great extent, to the 
severe competition experienced in almost all branches of the 
industry. While it is very easy to depress prices by 
“cutting,” it is far from an easy matter to restore them to a 
healthy level, at which reasonable profits can be made. 
Now, however, when our foreign rivals are fully occupied, 
the opportunity has arisen for the trade to resume its normal 
condition, and we hope that the year 1907 will be the first 
of a prolonged series of fat years to make up for the 
leanness of their predecessors. 

The fact that an improvement has already set in, and 
shows every sign of continuance, is clearly indicated by our 
monthly tables of exports and imports of electrical 
machinery ; a review of these for the past two years shows 
that whereas the average value of the former for the 
12 months ending in January last was £112,381, the 
average for the ten months ending in November, 1906, was 
£124,597 ; similarly the figures for the imports during 
the same periods were £122,224 and £110,520 respectively, 
and the returns for the closing months of the year show a 
further remarkable increase. 

Turning to the more notable events of the past year, 
the principal feature in the lighting business perhaps was 
the flood of metallic-tilament lamp inventions, though some 
of the lampe themselves are not yet on the market. 
Regarding these, we feel that they inaugurate а new era in 
electric lighting, and will о far towards counteracting the 
improvements in gas lighting which have taken place in 
recent times. The price of electrical energy has been 
reduced almost everywhere daring the year, and before long 
it will be available in most of our leading towns at little 
more than 3d. per unit. We deal with the development ef 
the commercial branch of electricity supply in a leaderette. 

In traction, the opening of two new “ tubes” and of the 
Great Western electric section mark the year; single-phase 
systems are in progress on the Brighton Co.’s Railway and the 
Midland Railway, but little seems to have been done as yet. 
The Kingsway subway and the Embankment tramways 
represent the most striking developments of the L. C. C. 
systems. Several surface-contact tramways are apparently 
on the verge of completion, but for some mysterious reason 
they “hang fire." 

The Metropolitan District Railway electrification has not 
given such satisfactory results as were hoped for, bat this 
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appears to be the fault not at all of the electrical working, 
but rather of the earlier management, or mismanagement, of 
the undertaking. 

The sad fate of the London Power Bills calls for a 
passing lament ; how the new L. C. C. and other London 
Supply Schemes will fare this year remains to be seen. The 
Kent Power Co. is nearly ready for work; the South Wales 
undertaking is passing through the throes of regeneration, 
and the North Wales scheme—our only great water-power 
undertaking—has successfully commenced operations. The 
general development of the use of electricity for motive 
power augurs well for the future; already the large gene- 
rating stations at Manchester and Salford, for example, both 
of which, a few years ago, were alleged to be far too big, are 
loaded nearly to the limit of their capacity. Sufficient has 
been said of the Victoria Falls scheme for the present ; we 
sum up the situation elsewhere in this issue. 

The event of the year in telegraphy was the Wireless 
Telegraph Conference, followed by the interesting antounce- 
ment of Mr. V. Poulsen's improved system. The benefit of 
the underground telegraph cables, now completed as far as 
Glasgow, was amply felt during the recent snowstorms, though 
some important towns, not yet connected with the cables, 
were temporarily isolated ; it is to be hoped that the under- 
ground system will be extended with all possible speed. 

The visit of the foreign confreres of the Institution of 
Electrical Engineers in itself made the year memorable, and 
its perfect success gratified all British electrical men. 

We have not touched upon more than a fraction of the 
many intercsting events of the year, but, perhaps, we have 


said sufficient to show that 1906 was a notable year in the 


history of electrical engineering in this country ; and we 


hope that 1907 will not only equal its predecessor’s record 
but will far surpass it. 


Осв readers are already familiar with 


oed the very valuable work that has been 
Doro ncs accomplished on the other side of Ше 


Atlantic by the Co-operative Elec- 
trical Development Association of Cleveland, Ohio. The 
prize essays already published have, doubtless, done much 
to work up a more enthusiastic and enterprising spirit 
among those whose calling it is to push the cale of elect: icity. 
The Association has now announced an offer of $2,600 in 
prizes for an electrical *'solicitor's " (canvasser's) handbook. 
It is desired that there shall be available a handbook which 
will be instructive and stimulating to representatives of 
supply authcritics, contractors or others who are canvassing 
the public for the sale of electricity fcr light, heat and 
power. For the “Light” Section there are to be three 
prizes, valued at #200, $300 and $200 respectively. For the 
* Power" Section, three prizes of similar value; and for 
* Неаб” the awards will be valued at $300, $200 and $100. 
The handbooks submitted will be judged by a committee 
appointed hy the president cf the National Electric Light 
Association. 

The special series of articles on the subject of commercial 
development of electricity supply, written by Mr. R. Borlase 
Matthews, was concluded in our last issue; but it is our 
intention frequentiy to devote space to further contributions, 
in which we hope that valuable advice will be given to aid 
managers and engineers in their development schemes. To 


arouse intelligent interest in the matter among councillors 
and directors is very necessary in the first place, and prejudice 
will have to be cleared away. A Chairman of a Municipal 
Electric Lighting Committee, during the course of a discussion 
on the incomcs per cap. of various electric lighting stations, 
remarked, when a particularly good instance was brought to 
his attention, * Ah! but they have been established 15 
years.” 
getting campaign: a properly conducted aggressive move- 
ment of this nature will accomplish results in a year or two 
that otherwise would not be obtained in many years under 
the more ordinary methods, therefore it behoves the supply 
authorities to investigate these methods and to make it their 
business to increase business—to increase their loads by 
every honest, logical means, taking advantage of every 
modern commercial method that will serve their purpose, so 
that they may provide the inhabitants of their territory with 
that service which will add so much to the brightness and 
healthiness of their surroundings, and to the relief of 
domestic and industrial labour. 


The twenty-first annual report of the 
Labour Co-partnerehip Association, issued 
last month, covers a period of 14 months, ending August 31st, 
1906. The report is a distinctly interesting document, 
which shows the slow but steady progress which the 
system known as co-partnership is making in this country. 
It would appear that the number of co-partnership “ pro- 
ductive” societies, which was 15 in 1883, rose to 77 in 
1893, and had reached 124 by the end of 1895. These 
societies have a joint capital of nearly £2,000,000, do a trade 
of £3,700,000 per annum, make a profit of nearly £190,000 
(also a less of £7,395), and distribute among their employés 
substantial amount in addition to paying wages at the standard 
rate. Most prominent among the British enterprises con- 
ducted on co-partnership lines are, naturally, the five gas 
companies which have adi pted the system. Quoted in the 
order of their importance as profit-sharing companies, the 
ges undertakings are the South Metropolitan (which adopted 
the principle of co-partnership in 1889); the Commercial, 


Co-Partnership. 


1901; the South Suburban, 1893; the Newport, 
1900; and the Chester Gas Works, 1901. During 
the year ending June last these five companies 


allotted over £53,000 amongst 7,200 workmen, while the 
approximate value of the shares held by the employés 
amouuted to over £368,000. 

The report alao contains an account of the proceedings of 
the Co-operative Congress held at Birmingham, to which the 
Co- Partnership Association sent a large number of delegates, 
and the half-yearly meeting of the Association at Datley, 
where Mr. T. C. Taylor, M.P., made an interesting speech, 
and Mr. J. D. Stuart-Sim read a paper on the ownership of 
capital by working-classes. From this it would seem that 
including all frier dly, co-operative, building, &c., sccieties, 
the Railway, Trustee, and Post Office Savings Banks, the 
total amount of money held by workmen amounts to 
£402,256,600. The last annual meeting of the Association 
was held at the end of October, when an address was delivered 
by Sir George Livesey, chairman of the South Metiopolitan 
Gas Co. In his speech, Sir George spoke in a very 
favourable manner of the co-partnership principle, somewhat 
more favourable indeed, than he spoke to his shareholders 
at the last meeting of the company itself (as alrcady 
mentioned in the ELECTRICAL Review). The president of 
Labour Co-Partnership Association is now Prof. 5. J. 
Chapman, M.A., Dean of the Faculty of Commerce, Man- 
chester University ; Mr. Н. T. Eve, K.C., M.P., is the hon. 


legal adviser; Mr. Aneurin Williams, hon. treasurer, ага 
Mr. Henry Vivian, M.P., secretary. 


This, however, is just the point of a new business- , 


A 
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ELECTRIC MEASUREMENT OF BRIEF 
INTERVALS OF TIME. 


Ix experiments in physics, when we want to measure the 
duration of a phenomenon which continues for a very short 
time, we generally determine the space traversed by a 
moving body, the conditions of movement of which are 
known. For example, we should utilise the fall of a body 
which in its descent, encounters first one lever which starts 
the operation, and then a second which makes it cease. An 
їшї pendulum which sets in motion props, placed at 
diferent points of its path, has also been used for the same 
purpose, Finally, and most frequently, the production and 
stoppe of the phenomenon are controlled by electric 
relays. | 

This method of procedure amounts to measuring a space 
т a length, and deducing from this the time by the mathe- 
matical law supposed known, of a moving body. The method 
in necessarily liable to error owing to the difficulty of 
eatimating space with precision, of knowing exactly the law 
of motion, of being able to take into exact accoant the 
delay in the working of the electric relays. We may further 


add that the result is only obtainable at the cost of calen- . 


lations of a long and complicated nature. 

We may find a more convenient and exact method by 
haring recourse to an electric phenomenon. 16, is known, 
indeed, that electrical quantities depend on mechanical units, 
and certain expressions of these quantities are uniquely related 
to fundamental units. То come to details, the product, € R, of 
a capacity and a resistance, whatever be the system of electric 
units adopted, is analogous to atime. This quantity occurs 
in à very simple fashion in the expression of a charge of a 
condenser, cloeed on a resistance R. 

If e be the electromotive force of a battery, the charging 
cnrrent is given by the formula 


12 
R 
shere e is the base of the Napierian logarithms (е = 2718). 
At the time ¢ the charge in the condenser is— 


— _ t 5 
=й , on), 
or, if q be taken as the complete charge 


t 
a= % (1 eh. 
The same formule apply to the discharge. If after 


having charged the condenser we discharge it, the charge 
remaining at the end of the time £ will beg, = % — Q 
t 


ZYE сь, 
By measuring this remaining charge and comparing it 


vith the total charge, the knowledge of the ratio 


give the quantity whence we deduce the value of the time / 
during which the condenser is discharged. It will suffice, 
thea, to think of a plan which would enable the condenser 
to be discharged daring the whole period of the phenomenon, 
for the mengare of the remaining charge to give immediately 
the amount of the time, 
I how we shonld arrange the experiment. Two 
A and B, which the moving body releases in its fall, 
we connected to one another and to one side of the con- 
due C shunted by the resistance в. The other side of 
andemer is connected to the negative terminal of the 
galvanometer с and tothe pole of a battery P. The 
с of P is united to the abutment stop of л, and 
niic terminal of the galvanometer d to the impact 
The moving body м in falling sets A in motion. At that 
E the connection of the condenser and the battery 
U be broken and the condenser will discharge across the 
hl on R. When the moving body meets В the lever will 
i Ө ita impact stop, permitting the condenser in this 
нА discharge across the galvanoñeter @. In order that, 
Е this discharge, we may neglect the quantity of 
à ii Which continues to pags across the resistance R, 
adequate to make the resistance of the galvano- 


will 


meter sufficiently small with respect to the latter, a condition 
which it is always easy to realise. | 
The time ¢ thus determined is that which elapses until 
the moment when the lever B meets its impact stop. If it 
is desired to measure the time of working of the lever itself 
—вау, of A for example—the same method is easily applied. 
We would connect to А the first face of the condenser, the 
battery to the abutment stop and the galvanometer to the 
impact stop. It is easy to imagine the arrangements we 


should make in order to take into account the working of 
the other parts if they intervened during the progress of the 
phenomena under consideration. From the following table 
all calculations can be readily made :— 


t t 


ad CR nb CR 
CR си € 


0:00 1:00 гоо 0:36 
0'01 0:99 1:20 0:30 
0:05 0:95 140 O25 
0°10 091 1:60 0:20 
0:15 ("86 1°80 016 
0 20 0:82 2:00 0:134 
0:30 0:74 2°50 0:081 
0:40 0:66 3°00 0'049 
0:50 0°60 3°50 0:030 
0:60 0:54 4'00 0:018 
0:70 0°49 4°50 0011 
0:80 0:44 5:00 0:007 
0 90 0:40 6:00 0:002 


We have employed this method to determine the time 
which the lever of the discharging switch takes to pass 
from the abutment stop to the impact stop. [t is interesting 
to know this time, for if we measure а badly insulated 
capacity—for example, the capacity of an aerial line during 
the passing of the lever—the line is discharging itself iu 
consequence of its bad insulation, and the capacity we 
observe is less than the actual capacity. If we know the 
time during which.the line has thus lost its charge, it 
becomes easy to estimate the quantity of electricity which 
has disappeared, and to take account of it. 

We have varied the resistance of the shunt within very 
wide limits, and we have always found the same figures 
The capacity of the condenser was about 1 microfarad. | 


R Charge t t 
ohms, left. CR in seconds, 
800 0°25 1°40 0:0011 
1,000 0:34 1:07 0:0011 
2,000 0:54 0:60 0 0012 
3,000 0:69 0 37 0:0011 
5,000 0:78 0 24 0:0012 
8,000 0°86 014 0:0011 
10,000 0:88 0:12 0:0012 
100,000 0:987 0:013 0 0013 


We see by the agreement of the results obtained 
that, th* 
method is good. It enables us to measure without difficult 
ten-thousandths of a second. We may also remark that the 
lever of the discharging switch always works under simil; 
conditions. ul 
The combinations to which this method lends i 
C uch S itself ; 
most varied. We have applied it, among others, to Кл 
the speed with which the lever of the discharging switch 
moves, of which we have spoken above. i 
To this end we varied the distance which Be 
l ; rates the tw 
stops by turning the screw, which constitutes ca of ae 
7 


D 


i 
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a known degree. A complete turn would correspond to 1 mm. 
We then found the following figures :— 


Turns of the scraw, Time in seconds. 


00032 
0:0065 
1 0:0090 
ae as M td 0:0105 
J 990120 
3 M ГЕ = s 0:0135 
i О 0150 
ез к si ds 0:0162 
21 d is T is 0:0175 
25 : 0:0185 
The speed, increa 
finally slackened. The distance of 1 mm. (a turn of the 
screw) 18 traversed in about six-thousandths of a second, 
which corresponds to an average specd of 600 m. an hour. 
In the same way that we have been able to determine a 
time by knowing a capacity and a resistance, we can like- 
wise determine a capacity by knowing a time and a resist- 
ance. The value of resistances being very exactly known 
in absolute units, and the time being determined 
with great approximation by means of a seconds pen- 
dulum, the use of the method we have just indicated 
enables us to measure a capacity in absolute units, and 
that in terms of quantities that can be evaluated with 
great precision. We shall publish later on the very 
interesting results to which it leads with reference to the 
atandardising of condensers, but it will now be readily 


understood why it affords a means of attaining an accuracy 


not obtainable by other modes. We know, indeed, that 
capacity is a quantity sufficiently badly defined, which 
depends on the phenomena which accompany the charge and 
which are especially the phenomena of the residual charge. 
The methods generally employed do not give results which 
agree, because the conditions employed are different. Here, 
on the contrary, we arrange the duration of the charge, the 
duration of the discharge and the epoch at which c is 
measured. Thus one can either study how a condenser 
varies with the different elements which influence its capa- 
city, or determine с very accurately for the conditions under 
which it is generally used. — DEVAUX-CHARBONNEL 
(L. Eleclricien ). 

[The foregoing method was originally devised by Mr. Robt. 
Sabine, and was fully described by him in the ELECTRICAL 


Review (then the TELEGRAPHIC JOURNAL) of May 15th, 
1876.—Eps. E.R. | 


LONDON’S ELECTRICAL SUPPLY. 


THE question of a supply of electricity for London has 
unfortunately degenerated into a matter more of politics 
than of engineering, and there is some danger of the more 
important features of the situation being overlooked. А 
short résumé of the history of the struggle may therefore be 
opportune. eae 

The provisional order system of supplying electricity has, 
on the whole, answered fairly well in provincial towns, but in 
London the number of separate districts is so great that it 
has led to a needless multiplication of areas, systems and 
stations; the fault is increased by the fact that municipal 
undertakings are strictly confined within their own 
boundaries, while any attempt at combination by the com- 
panies or boroughs has been prevented by the ‘ association ” 
clause in their orders, which has done much to binder elec- 
trical progress in London. This was fully brought out in 
the Parliamentary struggle of 1905. 

Many of the companies in London are subject to com- 
petition ; other safeguards for the consumer are : — 

(а) The London companies are all purchasable by the 
Borough Councils in 1931 ; and 

(b) The prices charged are subject to periodical revision 
by the Board of Trade, although this has not been resorted 
to in practice. 

Оп the other hand, the companies were compensated for 
their limited tenure by being allowed to charge practically 
any prices the consumer would pay, and to pay any dividends 
which could be earned ; the latter have recently been fairly 


good, and justifiably so in view of the risks and small 
dividends of early days. 


sed at first, then became uniform, and - 


It had already been realised in 1889 that this procedure 
by provisional orders was not sufficient to deal with power 
supply, and following the report of Lord Cross's Committee, 


` numerous private * power Acts " have been granted in the 


leading industrial districts. This report has been closely 
adhered to by Parliament and emphasised :— 

1. The growing importance of electric power for industrial 
purposes. 

2. The advantages of generating electricity on a much 
laige: scale than had been necessary for lighting; and 

3. The unsuitability of making power undertakings pur- 
chaseable by the local authorities, 
while it also showed that the supply of electricity wholesale 
or in bulk and the retail supply for power-users were dis- 
tinct questions. Power Acts, therefore, are of two kinds, 
those dealing with bulk supply and those dealing with retail 
power supply also; but neither kind of Power Act has ever 
yet been granted to a local authority. 

The unsuccessful London County Council Bills of 1902 
and 1903, about which some confusion has arisen, were in 
no sense Power Bills, neither did they deal with the retail 
supply of electricity, being mainly framed with the object 
of facilitating the purchase of the companies’ undertakings 
by the Borough Councils and ultimately by the County Council. 

In 1904 the first Power- Bill affecting London itself was 
introduced, the East london and Lower Thames Power 
Bill. It was framed upon the same lines as the score of 
Power Acts already granted, and dealt with“ bulk” supply 
and retail power supply, empowering the Board of Trade to 
permit a direct retail supply for power purposes to be given 
to the consumer where desirable. The Bill, however, was 
rejected, as the promoters were unable to satisfy the Houte of 
Commons’ Committee that they had adequate financial support. 

Attention had now been drawn, however, to London as a 
field for power supply, and in 1905 eight important measures 
were promoted, all dealing with bulk supply and some with 
power supply also. Some were promoted by existing com- 
panics, some by the Boroughs, one by the East London and 
Lower Thames Co., and one by a new body of promoters, 
several of whom had been identified with a successful power 
scheme on the Tyne, who sought to be incorporated as the 
Administrative County of London and District Electric 
Power Co. All the Bills were referred to a strong Com- 
mittee of the House of Lords under Lord Camperdown, 
which gave them the closest, attention for nearly six weeks. 
Broadly speaking, the issues at stake were :— 

1. Were the existing undertakings (with or without new 
powers) able to supply London's electrical needs ? If not, 

2. Was it in the publie interest that à new company should 
be ereated for the purpose ? 

The most important schemes of the existing companies 
divided London into three parts, the Metropolitan Co. taking 
the West, the Charing Cross Co. taking the East, and the 
City Co. taking the Southern portion. The Borough 


Councils’ scheme was not taken very seriously, and the 


struggle gradually resolved itself in а fight between the 
existing undertakings and the Administrative Co. The 
latter contended that the large number and small average 
size of the existing generating stations in London prevented 
them producing at a price which would enable electricity to 
replace all other forms of power in London. They held that 
the establishment of a central system with two or three 
large generating stations in London was the way, and the only 
way, to bring the latter about. The existing companies 
declared the newcomers’ estimates of I,ondon's power require- 
ments and the possibility of securing the business to be 
much exaggerated, and they further felt that as pioneers who 
had sunk their capital during the risky stages they were 
entitled to reap the advantage of later developments. In 
several cases both companies and local authorities were able 
to show that so far as existing conditions allowed power 
supply was being energetically pushed. However, the 
Administrative and the Metropolitan Co.’s Bills were passed 
by the Lords, the area of the latter Bill being cut out of the 
area sought by the former. By the House of Commons 
Committee, under Sir James Kitson, a number of alterations 
were made in the Administrative Bill at the instance of the 
County Council which offered the scheme the strongest 
opposition ; these included :— 

1. A purchase clause on the lines suggested by the 
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london County Council enabling the undertaking to be 
bought in 42 years’ time, the terms of purchase being settled 
in the Bill. 

ү 4 sliding scale of price and dividend on the lines 
apgeted by the Council by which no dividend could be 
paid if the average price exceeded 1d. per unit. 

3, An obligation upon the company to supply all con- 
aamers at a price not exceeding a certain maximum schedule 
(jd. for an eight-hour day.) | 

|. A periodical revision of this schedule by the Board of 
Trade at the instance of the County Council or any local 


badr. 

But although the Bill passed the second reading and Com- 
mittee stage of the Commons, the supporters of the Council 
in the House itself were able to block the Bill and prevent it 
reaching third reading before the close of the session. 

The net result of the 1905 proceedings, therefore, was 
ta draw poblic attention to the advantages of electrical pro- 
duction on a large scale, and the necessity for some 
improvement in the existing means of supplying London 
with electric power. None of these schemes really touched 
Ату, which, of course, forms four-fifths of the business 
in London to-day. 

Inthe 1906 session the County Council appeared upon 
the scene a8 a promoter ; the existing companies also brought 
forward a scheme for removing. the antiquated restrictions 
against association,“ while the Administrative Co. pro- 
moters re-introduced their Bill. The County Council 
measure did not deal with power supply, but was made a 
“permissive” Bill only, authorising the Council to supply 
electricity “in bulk" throughout greater London. А new 
scheme was also brought forward with a good financial 
backing by a body known as the Additional Power Co., 
which proposed to generate current at St. Neots, and trans- 
mit it to London. This was, however, refased a second 
rending by the House of Commons. The other Bills were 
referred to a special Hybrid Committee, the main issue 
being whether the wholesale production and sale of elec- 
tricity in London should be in the hands of the County 
(оопа! or private enterprise, or of a combination of the two. 
`o far as bulk supply to the Borough Councils went, the 
Гоху Council made out a good case, but owing in large 
measure to the warnings of the Council's own Finance Com- 
mittee, which pointed out the speculative nature of such an 
enterprise, and the difficulty of a municipal body carrying on 
a scheme of this kind which differs in so many respects from 
the ordinary lighting supplies which have been so successfully 
arried out in the provinces, the County Council Bill was 
rejected, The Committee produced a special report, in which 
they suggested that the Council would be wise to consider 
the relative advantages of taking the whole of the risk itself, 
and of sharing them with private enterprise, as its own 
Faunce Committee had already suggested. The Committee 
recommended the suspension of all the other Bills in order 
that the Council might make a fourth and final attempt to 
«ure Parliamentary powers, failing which private enterprise 
Чий be empowered to carry out the work. The Com- 
Tite gave а most inadequate hearing to the scheme pro- 
posed by the existing companies. 

The Council's present scheme is the outcome of this 
по, but it is a less likely scheme even than the last. The 
fatty under which the Council labours is this. Its third 
bii 11909) mainly failed, not because of its numerous 
кшш] fault, but because it did not go far enough ; 
because, in the opinion of the Board of Trade, it did not 
«дот a cheap supply to the consumer, nor, in the opinion 
: the Council's Finance Committee, a satisfactory return to 
Ck ratepayer ; on the other hand, ‘ permissive ” though it 

"^ It Was opposed by 19 boroughs and practically all the 
"бє authorities, an opposition which, it appears likely, 
“| іе still stronger against the present scheme. Three 
“mag Parliamentary Committees have been satisfied that 
8 problem cannot be solved by a balk supply scheme only. 
: N ошо hag, therefore, included in its present Bill the 
ratl clause, which empowers the Board of Trade to 
ите a direct supply to the power-user in certain cir- 

— The Council also goes further, and proposes to 
1 w folo the undertakings of the Borough Councils 

unte ab their nominal value, and those of the com- 
^ tt soon as possible, and such of the outside authorities 


undertakings as it can get by agreement. Thus, the scheme 
is no longer a “bulk” or even a power scheme, but an 
attempt to combine the supply of electricity for lighting, 
ps and traction, and concentrate it in the Council 8 own 

ands; until it gets the companies’ undertakings into its 
hands it proposes to compete with them under the above 
clause, with results which are obvious. So far as the com- 
bination of electricity supply goes for all purposes, the scheme 
looks rather plausible were it not for its specalative nature 
and commercial risks and the grave doubt as to whether the 
time is ripe for such a vast proposal. For it must be 
remembered that this is a ten times bigger affair than 
any proposal ever yet put forward by the companies which 
confined themselves to the supply of electricity in bulk 
where desired and of power where required, а comparatively 
small part of the present business in London. This being 
80 it is not surprising that the Council's Finance Committee 
has once again warned the Council against the measure 
which must arouse the warm opposition of the borough 
councils and companies. Something must, however, be done. 
The matter has dragged on quite long enough, and the delay 
has caused enormous expense to the ratepayer and other 


. promoters, and has had a disturbing effect on the stability 


of electrical investments and has benefited no one except 
the legal fraternity. In the meantime the consumer and his 
interests appear to receive more attention than those of 
the child in the education controversy, and the power-user i8 
inclined to join with the engineer in crying * a plague upon 
your politics." For whatever the result of the March 
elections, no one who has studied the question considers that 
there is the slightest likelihood of Parliament passing the 
present measure of the County Council unless the Bill makes 
obligatory the leasing of the undertaking, or in some other 
way co-operates with private enterprise. 

Probably the wiser tactics, from a purely electioneering 
point of view, would be a definite announcement that the 
Council, while controlling the supply of electricity, was 
prepared to leave the provision of the capital in whole or in 
part, and the entire operation, to private enterprise. 


GAS TURBINES, 


THE problem of converting an intermittent pressure into a 
continuous one, lias hitherto batted the would-be inventors of 
gas turbines. The possibility of separate combustion of the 
fuel must have suggested itself to many as a solution of the 
difficulty, but, во far, the details made known as to the 
practical application of this idea are extremely meagre. A 
paper on Experiments with a Constant-Pressure Generator 
for Gas Turbines,” in the Zeitschrift für das T'urbinenwesen, 
is, therefore, of interest, as quoting from an actual example, 
although the account of the experiments does not enter much 
into detail, and a clear description of the machinery is not 
given; this, probably, is too much to expect until the 
experiments have enabled the apparatus to be designed 
on a commercial scale. The author notes the need of a 
means of precise regulation for governing the temperature of 
the gas used. Two are practicable: cooling by admission 
of air, and the utilisation of the superfluous heat to generate 
steam, which i8 passed with the gas through the turbine. 
The first is Ше more efficient, especially when the gas comes 
from a distance. In large gas engines, combustion taking 
place in the cylinder, this heat is taken up by the sides and 
piston, &c., and assists the efficiency. With a mixture of 
steam and products of combustion passing through the 
turbine, the specific heat of the gas and steam is no greater 
and the efficiency is poorer. i 

A generator was designed to try the two methods. Com- 
pressed air at 165 lb. was passed through a pipe, and kerosine 
was used as fuel. Two methods of starting were employed 
By the one. after opening the valve, a small quantity of 
gasoline was introduced into the combustion chamber, and 
lighted with aspill. After burning for a Second, a keroeihe 
receptacle was connected, and a. large clear flame produced 
When the flame had burnt for a few minutes, a pressure of 10 
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atmospheres (150 1b.) was produced in the generator and the 
gas flowed through the open valve. 

The other method of starting was to have an air pressure 
of 72 lb. and admit the heating oil slowly, lighting it by 
means of smouldering tinder in the combustion chamber. 
After warming the combustion chamber, the gasoline was 
drawn off and tbe kerosine admitted. 

When pressure is attained in the generator, the flame is 
observed through an observation window, and regulated toa 
clear white colour. 

The author concludes from the experiments that, as to 
obtaining the necessary pressure and temperature, по serious 
difficulties necd be anticipated. The principal difficulties 
appear to arise from the uncertainty of the start and deteriora- 
tion of the lining of the combustion chamber. These ditti- 
culties, the author believes, are easily reducible. With the 
experimental plant, trouble was occasioned by the breaking 
off of the chamber lining and the fluctuating temperature of 
the vas. 

It appears that these experiments (which were conducted 
in the Experimental Engineering Department of the 
Illinois. University, at Garland) demonstrated the possi- 
bility of working a gas-driven turbine by means of a 
separate generator ; but that the latter was found defective 
in mechanical detail, and that therefore only short runs 
could be performed (two hours). In the absence of a descrip- 


tion of the apparatus, this is all that can be gathered from 
the paper. 


THE FUTURE TELEGRAPH SYSTEM. 
By WILLIAM J. WHITE. 


Ах applied science attains maturity in three stages. First, 
the original conception by the inventor ; then the laboratory 
development, in the course of which the idea assumes a con- 
crete and practical shape ; and, last stage of all, the com- 
mercial and financial stage when the original form is generally 
adapted and improved beyond recognition. 

The modern generators driven by the gigantic forces of 
Niagara bear little resemblance to the early machines of 
Gramme and others, and the steam turbine of to-day would 
not at first be recognised as belonging to the same family 
as its ancestor—the steam engine of James Watt. 

With modern telegraphy, however, improvements on the 
original designs have, in many cases, been surprisingly small. 
The original Morse code is still with us, and the Morse key 
and sounder are still, for all practical purposes, the sime as 
when first designed. No substitute has, so far, been found 
superior to the porcelain insulator, and copper wire still holds 
the field as the medium of communication. 

Signs are not wanting, however, that a critical period in 
the history of telegraphy has now been reached. The re- 
quirements of commercial life to-day are such that the older 
system is barely able to cope with them. The essential 
feature of a successful telegraph system has been well 
expressed by Mr. Gavey :— Most telegraphic administra- 
tions have considered the ideal system to be a manual 
system . . .. in which the messages are brought up to the 
instrument at the forwarding station and dispatched over 
the wires, while at the receiving station they are written off 
direct, packed in envelopes and sent out without any inter- 
vening operations.” 

To ensure this being done on all occasions is, from 
financial considerations alone, out of the question. A long 
telcgraph line represents a considerable capital outlay for 
plant, and a large annual payment for maintenance. The 
cost of skilled operators at salaries of from 20s. to 60s. per 
week has also to be taken into account, and the establishment 
charge must not be neglected. Against this, there is the 
cost per telegram from which the outlay is to be recouped. 
In fixing this charge, competition from the telephone system 
and quick postal deliveries has to be considered, and prevents 
any exceasive rates being charged. 

Progress obviously will lie in two directions. First, the 
maximum output of the plant must be secured ; secondly, 
the cost of operating the service must be reduced if possible. 


The two directions are to a certain extent antagonistic, and 
to secure one advantage may mean that the other to some 
extent must be sacrificed. A compromise, therefore, is 
necessary, and in arriving at a result, the total cost per 
message must be the deciding factor. 

Before proceeding to assume the dangerous role of prophet, 
it would be as well to review the work which has alread 
been done in the two directions mentioned above: we shall 
then see what data are available for estimating the place of 
telegraphy in the commercial life of the future. 

The most ambitious attempt made to increase the capacity 
output of the plant has up to the present been the introduc- 
tion of the Delany multiplex system. In this system, the 
wire, hy means of an arm revolving over segmenta, was 
given to each of four operators in turn at each end of the 
wire, and as duplex working could be adopted, it wes 
theoretically possible to apportion eight operators to each 
end of the wire. The system was tried in this country for 
some time, but the numerous difficulties inherent in the 
system caused it to be abandoned. 

The limit which has во far been reached successfully is 
quadruplex. Traflic requirements, which fluctuate to a 
great degree, do not always warrant full quadruplex work- 
ing, and а system which has been found to be of consider. 
able utility in this country is that known as the “split 
quadruplex " system, in which three stations —say, X, Y and 
Z—can be so counected that X can work duplex to Z on the 
A side relayed, and also duplex to Y on the B side, while 
at the same time Y can work duplex to Z on the B side— 
duplex working being thus practicable between each of the 
three stations. 

The mention of traffic requirements brings us to the second 
factor of the situation—the cost of operation of the service. 
This point is of enormous importance in the economy of the 
telegraph service. In order that the exact cost of trans- 
mitting and delivering a message may be ascertained, it is 
necessary to keep in view many widely diverging factors. 
When the individual values of these factors have been com- 
piled, curves must be plotted in order to determine the 
particular point where the maximum efficiency and economy 
lie. 

At the outset we are confronted with difficulties, and it 
becomes, necessary to divide the work into three stages, viz., 
cheap lines, lines of moderate cost, and lines whose erection 
necessitates considerable outlay of capital. In the first case, 
the payment of the operators would, with our present plant, 
bear a very large proportion in comparison with the capital 
cost of plant ; on long lines, on the other hand, the deter- 
mining factor may be the capital cost of the plant involved. 

The case may be illustrated by a numerical example. 
Assuming the value of the line to be 100, and the cost of 
the operator as 5, it will be more economical to employ a8 
many operators on the wire as the working capacity of the 
wire willadmit. The disadvantage is in the delay inseparable 
from this method of working. If the value of the line is 
only equivalent to 5, no advantage will be gained by multi- 


plying the operators, a more efficient service being secured 


by multiplying the lines. 

High speed Wheatstone working and machine telegraphy 
generally, in which several men are punching for trans- 
mission, can only be profitable when applied to circuita of 
some considerable cost. | 

On lines of this character, then, machine telegraphy will 
be the keynote of the future. Rather we might say it 18 
the keynote of the present, as the machine system is practi- 
cally passing through the third stage—that of commercial 
development. 

Modern machine telegraphy may be divided into three 
classes, typified by three systems. First, the Hughes; 
second, the Baudot ; third, the Murray, and its adaptation, 
the Murray Creed. A fourth class might be added, com- 
prising photo-printing telegraph systems, these systems 
having a certain vogue on the Continent. | 

The Hughes system is now firmly established. It has 
held its own by reason of its simplicity and the fact that 
the electrical portion of the apparatus is reduced almost to 
a minimum. The type wheels at each end of the circuit 
are made to revolve in synchronism by a mechanical 
contrivance, assisted by a movement which comes 
into operation every time a letter is recorded. The 
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more efficient the operator, therefore, the more efficient 
the artem. Signals are sent from a keyboard similar to 
that of a pianoforte, the letters and punctuation marks 

ing engraved on the keys. Depression of a key sends a 
coment to line, £o that the paper slip at the distant end is 
broaght into contact with the revolving type wheel at the 
night instant for the letter to be printed. The forte neces- 
шг to raise the paper is furnished by the driving gear, the 
printing action being controlled by the current sent from 
the wanemitting station. This current at the same time 
also rectifies any small deviation from synchronism in the 
printing wheels at each station. 

The Murray system is somewhat more intricate. An 
operator at the transmitter station punches a slip by operating 
on в typewriter keyboard. Depressing a key causes а com- 
bination of five punches to pierce holes in a paper slip. The 
slip is pot through a special form of automatic transmitter, 
anda receiving perforator at the distant station is by an 
ingenivos syncbronous device operated во as to produce a 
tape punched with holes in a manner similar to that at the 
tranemitting station. The received punched slip is then 
теве! through a printer,“ which, acting on the principle 
of a Jacquard loom, operates a typewriter, and prints the 
received message in type-written characters. 

The Baudot is, perhaps, one of the most important of 
machine telegraphs in use at the present timc. Briefly, the 
теш may be explained thus. If there are four operators 
at each end of a single line, the line is by an ingenious dis- 
iribating arrangement given to each operator in turn, while 
he sends a signal. As soon as the signal is completed, the 
line is given to the next operator. The signal that the line 
is abont to be connected to his instrument is announced to 
the operator by means of a click in a telephone receiver 
pel ід в convenient position. Synchronism between the 
transmitting aud receiving distributors is of course essential, 
in order that the line may be connected to the proper pair of 
operators at the same instant. · 

Frm the foregoing description it will be noticed that 
there is one feature which is common to the three systems. 
They all require some kind of synchronising or isochronising 
device for their operation. Synchronism is at all times 
difficult to secure, and harder still to maintain. It is this 
difimlty of maintaining synchronism that spells failure to 
ю many projected type-printing systems, and the ideal type- 

inting telegraph for which we are all waiting will, let us 

« be free from any synchronising’ or isochronising 


Another defect of modern type-printing telegraphs is the 
diffculty which they all possess of maintaining communica- 
tion when the apparatus is out of order. It is not enough 
that the apparatus should be perfect, it must be ‘ perfection, 
rih 33 per cent main! That is to say, it must work 
eren when not quite in order, and under unfavourable con- 
ditions. This is where the old system still holds ground. If 
moditions are not favourable to quadruplex working, duplex 
working is usually possible. Should duplex working prove 
WwBlifaclory, one can revert to simplex, and if simplex 
жа worked, there is no telegraph system, except wire- 

can. 

With machine telegraphy the case is different. The 
tightest thing wrong with the synchronising arrangements 
4 ually sufficient to throw the whole system out of order. 
In order, therefore, to control the working, it ig in practice 
oy] necessary to have a Morse signalling set, which can be 
"motel to the line at will, available for localising break- 
downs and issuing instructione. The important advantage 
dumed for machine telegraphy, namely, that it dispenses 
2 5 need for gpecially-trained operators, is thus 

ind factor operating against the universal adoption 

Мы telegraphy is that of cost. Murray and Baudot 

Pantas is from 10 to 20 times as expensive as Morse 

Patas, and the annual cost of -maintenance ів also much 

^» кю older systems. This at once puts machine 

con out of court on all lines where the capital cost of 
nr isat all to be compared with the cost of the 


The machine telegraph of the future will overcome as far 


а ее these disadvantages. It must be simple. The 


За typewriter keyboard operated by any person who 


can use a typewriter at, one end of tbe line ; an instrument 
at the other end recording the message in Roman characters. 
The Hughes and Baudot systems record tbeir messages in 
Roman characters on а paper slip the Murray in type- 
written characters in page form. The latter is preferable. 
The Baudot suffera from the disadvantage of requiring 
specially trained operators to work the peculiar keyboard 
used, but this defect could be overcome, and a typewriter 
keyboard substituted. The Hughes keyboard is cumbersome, 
and the key has to be held down for intervals, depending on 
the position of the chariot. In practice, however, the 
operator can depress two or more keys together and take as 
full advantage as possible of each revolution of the chariot. 

What we are waiting for, then, is the simple system in 
which the operator types away at one end of the cheap line 
and the message comes out type-written in page form at the 
receiving station. For lines which are more costly, the 
system must be capable of being duplexed or quadruplesed, 
while for the most expensive lines, we want a telegraph 
type-printing system capable of being actuated at a speed 
representing the maximum capacity of the linc. In each 
case the total cost per message must be such as to enable the 
system to compete with all others, whether telegraphic or 
telephonic. 

There are also minor developments which will probably 
come into being in connection with commercial work. The 
big business houses will have their private telegraph lines to 
the nearest post office. A typewriter telegraph instrument 
being placed in the merchant's office, a typist will type 
messages previously dictated, and these will be received on а 
printing machine at the post office. The dropping of an 
indicator will warn the operator that a message is waiting: 
it will be taken from the receiver and dispatched to its 
destination without delay. If the message is an order to 
another merchant, the latter will in a few minutes soe it 
signalled to his office, and going to the receiving instrument, 
will simply abstract it. and acknowledge it in a similar way. 
No fuss and worry. No waiting to vet on the telephone. 
with the loss of time and temper. Everything working 
smoothly and quietly, awaiting the approach of the 
millennium! 


CORRESPONDENCE. 


Letters received by us aftr ә p. m. on Tuesday eana appear 
until the following week, Correspondents should forward their Citt- 
munications at the earliest. possible moment. No letter can be puh- 
lished unliss we haw the writers namei and address in our роем бон. 


The Absorption of the Atmosphere for Light of Different 
Wave-Lengths. 


It will not really surprise “Sol” if I refuse to regard 
gold as a transparent body. I may be wrong—but I require : 
to be convinced that I am wrong—in contending that ereen 
light only passes through gold leaf, because gold leaf is 
porous and not transparent, and the pores in the gold leaf 
interfere with the passage of wave lengths other than green 
wave lengths. 

“Sol” bases all his theory оп the assumption that the air 
is uniformly filled with fine particles of a size comparable 
with the length of blue light waves, and, if this ig so, I ask 
“Sol” to explain why these small particles cannot be 
detected under the microscope. | 

When Tyndall enunciated his theories, in a not too 
definite manner, the microscope was not capable of regsolyine 
such fine divisions of matter as it is to-day. D 

„Sol“ does not understand my explanation as to why the 
sun appears red when near the horizon, and he professes ty 
be startled that my explanation involves recognition of the 
fact that there is an excess of red in sunliglit, but why tl 15 
should startle him I am at a loss to comprehend ; 21 
can I comprehend why he considers that his theories are 
supported by the fact that distant objects appear боШ 
in a photograph, аз it must be apparent to the meanest 
intelligence that this fact could equally well be used to 
support my argument, Е 
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Both “Sol” and I agree that the atmosphere reflects 
blue light better than any other colour, and I say that, 
this being so, the atmosphere must necessarily /ransni! blue 
light better than any other colour as well. 

* Sol” differs from me on this latter point, and I again 
ask him to give one single example of а transparent body, 
other than air, which forms an exception to the rule that 
transparent bodies best transmit the colour that they best 
reflect ; but his example must be of a transparent body, aud 
not an example such as gold, which is, of course, opaque in a 


very high degree. 


C. Orme Bastian. 
London, N.W., December 27th, 1906. 


An Overloaded Set. 


I am under the impression that I am overworked, and 
would like you to give your opinion, if not any of your 
many subscribers. 

I am engineer at a factory, employing between 800 and 
900 hands. The plant consists of three high-speed engines 
and dynamos, two boilers, with pumps, &c., storage battery, 
20 motors, ranging from 6 to 20 B. H. P., about 2,000 lights, 
incandescent and Nernst lamps, electric irons, telephones 
and bell&, and from two to three miles of steam piping, for 
heating and other purposes. 

To run the above plant, which is running at nearly full 
load every day without any spare plant, there is myself, а 
youth and a stoker. I have to do my own repairs after 
6 p.m. at nights and at week-ends: you may guess this 


. amounts to а lot, as two-thirds of the plant has being 


running for about eight years. 
And still my employers are not satisfied ! 


Tired. 
[No wonder our correspondent is *tired ; “ hie has our 


sincere sympathy '—Enps E. R.] 


Colonial Appointments. 


In your issue of November 23rd last, I notice an advertise- 
ment for an electrical engineer to take charge of the 
lighting and power plant at His Majesty’s Mint in Calcutta. 
Is there any possible chance whatever, of men in British 
Colonies being able to apply for such positions? We do not 
receive the home papers until (in most cases) the final date 
for sending in applications is long past, and, in ordinary 
common-sense, I think that men in the Colonies (provided 
they received their education at Home) should be more fitted 
for Colonial work, than men sent out direct from London, 
whohave probably never been across the sea in their lives, 
and know as much about Colonial workings and customs as 
the proverbial ** donkey does about the Psalms,” 

Presuming that such an appointment as the above must 
be filled by a certain date, would not it be possible for such 
advertisements to be cabled to various Colonies (even to this 
semi-civilised country of South Africa), in order that English 
engineers, resident in euch Colonies, might have a chance of 
applying ? Influence, we know is 9999 per cent. of the 
battle in most municipal and company positions, but I do 
not think that this applies to Government appointments. 

Charles Dudding. 

Cape Town, S.A., 

December 11th, 1906. 


\ Turbo-Generator Tests. 


My attention has just been drawn to a paragraph in your 
issue of November 30th, page 877, under the heading 
“ British Turbo-Generators, in which you refer to some 
recent tests made by Messrs. Dick, Kerr & Co., to determine 
whether turbine-driven machinery could be operated with 
no greater rise in temperature than ordinary low-speed 
machines. The wording of this paragraph would lead one 
to believe that these were the first tests of this kind which 
had been made. 

I should like to point out that last winter a complete set 
of tests were made on a 1,500-Kw. turbo-generator manu- 
factured by us, and installed at the Wandsworth station of 
the County of London Electric Supply Co. These tests 
were made under the direction of Mr. C. P. Sparks, the 


company's chief engineer, and showed a maximum tem. 
perature rise at full load of 75° F. on the core and 61° F, 
on the stator windings. 

Many tests made by us during the last two years have 
demonstrated that it is quite feasible to build turbo. 
generators which will have as good constants as regards 
both regulation and heating as ordinary engine-driven sete, 
and I think that the paragraph in question was rather mis. 


leading in intimating that Messrs. Dick, Kerr & Co. were 
the first to demonstrate this fact. 


J. L. Conover, 
Managing Engineer, 
THE British Тномѕох-Нотсвтох Co., Lop. 


Rugby, December 28th, 1906. 


[We are always ready—and glad—to publish interesting 
tests when we receive particulars of them.—Eps. E. R.] 


Metallic Filament Lamps for Street Lighting. 


I was pleased to see that a station engineer was anxionsly 
waiting for a larger type of lamp than is at present on the 
market, as I have been waiting for a similar lamp also; we 
are just now about tired of the small 25-c.p. tantalum 
lamps for street lighting. We have bad a number of streets 
fitted up with four tantalums on each post, but are giving 
them up owing to the very beavy cost of renewals, ms we 
have not had more than an average of 300 hours’ burning 
гет lamp. I think it would be a boon to station engineers 
both for street lighting and private lighting if a lamp of 
the tantalum type could be made at a reasonable cost, of 
the size that Station Engineer“ suggests, and whilst upon 
the subject is it not a pity that tantalum lamps should le 
such an absurd price, as people will not pay 58. 6d. for a 
renewal, when they can get a gas renewal for 6d. * 

I think it is about time that makers tried to give us a 
cheaper and more reliable lamp than at present, otherwire it 
is not very promising for the electrical icdustry. 

We have people who are giving up the use of the light, 
with current at 3d. per unit, and the consumer using 
tantalum lamps, and this with gas at 28. „d. per 1,000 ft., 
so that it is evident that electricity is not во much sought 
after as it ought to be. 


Another Station Engineer, 
[Single lamps cost 28. 9d. each, list ресе. — Ens. E. R.] 


] think your correspondent last week, who is hoping for 
the early placing on the market of a suitable 100-c.P. lamp 
for street lighting, is voicing the wish of all central station 
engineers. 

| have found by experience that it is not satisfactory to 
have all. lighting power from one burner per post, and two 
lamps in series are of course no better. 

I may say that we have not a single gas lamp left in 
Whitby for street lighting; the lighting is carried 
out with 4-ampere Nernst lamps, and two 8-C. P. lamps, 
and the complaints that are made when one of the Nernst 
burners fails and leaves the post unlit are not by any means 
without justification. I have no fault to find with Nernst 


burners of the 4-ampere A type, having obtained very gocd 
resulta. 


With regard to the candle-power mentioned I quite agree 
chat 100-C. p. lamps are required; when all allowance is 
made for dew, dust, &c., the 100-c.p. lamp will appear more 
like 50 Cc. p. What is wanted is a reliable high-efficiency 


filament lamp of, say, 50 c.r. to burn direct on voltages up 


to 250; then if two of these are placed on each post, the 
district lighted by the post will not be put in total darkness 
by the failure of a filament. 

I am replacing all single-burner lanterns with two-light 
fittings of Messrs. Oliver & Co.'s make; the fitting is named 
* Whitby " in their list, although I am not aware of any- 
body in this town or bearing the name designing it; but it 
is a fitting that is worth sampling for side street lighting, 
I shall be pleased to see more correspondence on this 
interesting question. When one considers tbe miles of side 
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Greets that are still lit with gas, I do not think station 


ewineers can do better than state their views. : 
у L. H. King. 


Electricity Department, Whitby, 
December 24th, 1906. 


[ have read the letter in your issue of December 28th 
from “Tantalised.” As we have had a great deal of trouble 
with some of these lamps owing to their failing to make good 
contact in tbe ordinary lamp-holders, I should be glad to 
know whether others amongst your readers have experienced 
similar trouble. The contacts on the cap of the lamp seem 
to be very badly fitted, and the blob of solder sticking out 
from the contact plate is an unsatisfactory feature. As far 
as the filament itself is concerned, we find the lamps satis- 


factory. 
Chief Engineer. 


In reply to the letter by Tantalised,“ perhaps it will 
interest him to learn that tantalum lamps are doing well for 
street lighting in Cambuslang, running two in series on a 
voltage of 250. Over 400 lamps are employed—two on a 
pet—and the average life is well over 800 hours. Nearly 
all опг consumers use some tantalum lamps, and three shops 
and two large houses are wired throughout for tantalum. 
In every case they have given complete satisfaction, and two 
ot three shopkeepers have given notice that their wiring is to 
be altered all over their shopf for tantalum lamps. If 
“Tantalised” will take the simple precaution of pairing his 
lampe, he will find that they are in every way as reliable as 
the makers claim them to be—provided that the voltage of 
the supply is not bad, and alternating current is not used. 
Tantalum lampe blacken, but (unlike carbon lamps) when 
black the candle power does not fall off or the consumption 
increase. 

The remark about a tantalum lamp being an over-run 
one is nonsense. For instance, sometimes a filament breaks 
and joins again, tbus cutting out a good deal of the filament. 
Thes broken filament lamps have, as a rule, a life of over 
300 hours, although they get very black. Again, one of my 
consumers put a 125-volt tantalum lamp into a holder wired 
for 250 volts. This lamp had burnt for nearly half-an-hour 
when а wiring contractor, being attracted by the brilliant 
light, went into the shop and stopped this interesting experi- 
ment! I have nob gone quite so far as the above, but burn 
two tantalom lamps in the station on a voltage of 265, and 
fin] that they stand this voltage better than a carbon-fila- 
went lamp. These facts bave satisfied me that the tantalum 
lamp is not just an over-run one as Tantaliged " suggests. 
lt is not nice to see the use of tantalum and other economical 
lanpe discouraged when we have the gas to fight. Let Tan- 
alied” compare ordinary carbon-filament lamps with 
inverted gas, and he will see that it is high time that the 
carton filament was done away with altogether, if electric 
light is not to suffer in the future. Flame arcs, mercury 
vapour, metal filament and Nernst lamps are all able in their 
prover places to compete in a successful manner with gas. 
However, with the exception of the first two, a more 
economica! lamp than these will have to be produced before 
the eus people will stop bragging. 

In conclusion, I would point out to Tantalisel" that 
the demand for tantalum lamps is at present far in excess 
of the supply, which fact seems to point out that we are not 
all antalised, and that the tantalum is filling a great want. 


A. J. Abraham, 


Electrical Hui поет, Lanark County Council. 


Caubuslang, December 315/, 1906. 


With reference to the letter in your issue of 28th ult., I 
may sav that I have had a considerable amount of 
etperience with the tantalum lamp, with uniformly good 
results, This has been on a 200-volt p.c. circuit, with 
I've], and 64-volt lamps run two and three in series 
tapertively, The average life has been well over 1,000 
"Um in some cases running to 2,000 and 2,500 hours 
"од serious blackening of the bulbs. The type of lamp 
tbe bigh efficiency (1:7 watts per C. I. ). 


As regards the use of the lamps оп А.С. circuits, the results 
which have come to my knowledge have been very contra- 
dictory. In one installation of 150 lamps on an А.с. supply, 
only two lamps gave out in the course of six months, and in 
another case (at Cambridge) the lamps gave perfect satisfac- 
tion. Even on high-frequency circuits the lamps have їп 
some instances given good results, although on the Bristol 
cireuit (93 cycles) very bad results have been obtained, 
most of the lamps giving out in less than a week. It is 
possible that the wave form of the current may affect the 
life of the filament. It would be interesting to know 
whether the makers have had any oscillograph diagrams 
taken on A. C. circuits on which they have had good and bad 
results respectively with tantalum lamps. 

As regards over-running, my experience is that the 
tantalum lamps stand this very well indeed where the 
voltage is steady. Thus, for instance, 110-volt lamps run 
two in series on 240 volts give a very brilliant light, and have 
quite a satisfactory life if the voltage is kept steady at 
240 volts. If, however, the voltage continually fluctuates 
3 or 4 per cent., I find that it is much better to employ 
lamps suitable for the highest voltage reached. Thus оп a 
declared 240-volt supply, where, from tests made, I have 
frequently found the voltage to rise to 246 or 247 volts, 
good results have been obtained by using two 125-volt lamps 
in series. : 

Anotber point regarding series burning is the proper 
* pairing" of thelamps. I find the makers now specially 
mark those intended to burn in series, which greatly 
simplifies matters in this direction. Formerly I found it was 
very necessary to test the lamps for “ pairing," particularly 
in the cases were three lamps were to be run in series, ав 
otherwise there was great risk of one of the lamps taking 
more than its proper voltage, with a serious reduction in its 
life. 

I do not think the tantalum lamps can be greatly over- 
rated, as from what is stated above tbey will stand a s/eady 
voltage considerably higher than that for which they are 
marked. Your correspondent's statement about the lamps 
burning brightly on one-third of the normal voltage seems 
almost incredible, but may, perhaps, be dne to the whiteness 
of the light given by the lamps. I find that 110-volt 
lamps if run two in series on 200 volts do not seem to have 
any appreciable diminution in light, although I fancy a 
photometric test would show otherwise. 

I hope to see some further discussion on these lamps, as 
I think they are the best form of lamp at present on the 
market. Cannot the makers hold out any hope of a high- 
voltage tantalum lamp yet ? 

H. 


Rail Corrugation. 


І am quite in agreement with Mr. Bowker that re-rolling 
is the most practical method to gecure the best, use of partly- 
worn corrugated rails. I am inclined to think, however, 
that corrugations would again appear, although it is quite 
possible that their life would be longer during the second 
period, sufficiently long, perhaps, for the rails to become 
worn out before they need be scrapped. 

My reasons for thinking so are that the hard ridges of 
the corrugations when depressed into the metals in the roll- 
ing must add to the inequality of the rails. It is also 
possible that inequalities which existed in the rails when 
new would not be worn out before rolling became necessary, 
and it is doubtful whether annealing would eliminate this 
faulty structure. | 

I think Messrs. Bowker and Yerbnry will agree with me 
that this improvement to be derived from continued rolling 
at low temperatures, which we are at one in thinking a good 
course of treatment, can only be little more than skin deep, 
but till there is a general improvement in the manufacture 
of rails the recommendations introduced, as a whole, are 
apparently of sufficient material value for tramway managers 
to take some action in the matter, experimentally at least, as 
the cost would not be a great consideration. 

If avy one has already tried the re- rolling of rails, it would 
be interesting to know the results, as regards both wear and 
absolute cost. 

M W. Thom. 
Southampton, Verember dist, 1206. 
| 
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I have read with considerable interest the article by 
W. К. Bowker, on * Rail Corrugation,” page 1081 in 
your issue of December 25th, 1906. | 

The subject is very important, both mechanically and 
rejentifically ; volumes have been written on steel and its 
oe by many eminent metallurgists and scientists, but 
the prime factor in the making of steel that will meet all the 
requirements called for in modern engineering, has not been 
given the importance it is entitled to. What I refer tois 
the mechanical treatment of steel, from the ingot to the 
finished rail or other sections. 

I read a paper last July in London, before the members of 
the Iron and Steel Institute of London, and the members 
of the American Institute of Mining Engineers of New 
York, in joint session (I enclose a copy). The subject 
was improvements in rolling iron and steel, I did not treat 
the subject exhaustively, but in a way to bring out in dis- 
cussion what the views of the individual members were on 
this difficult problem, which is, that at the present time 
no ordinary rolling mills can produce a rail or other flange 
bar of a uniform physical quality. In rails as now rolled 
the head is always softer than the flange or web; these 
conditions are exactly the reverse of what is required to 
give the best service in the track. Rails can be rolled to 
give at least twice the present wear if rolled in a proper way, 
but it is impossible with ordinary rolling mills to obtain 
the results required. Steel may be said to be chemically 
uniform in the ingot or rail, providing there are no segregate 
parts left on the ingot, but this chemical purity loses its 
value relatively unless the steel is properly heated and rolled. 

The shape of a rail section has a great deal to do with 
its physical qualities, As now rolled, the head of the rail 
(necessarily so) carries metal in a greater mass than the 
flange or web, and necessarily gets less work in rolling. 
Also the work that tells in the strength and wearing quality 
of rails is in proportion to the smallest areas, viz., flange 
and web, and it is only when the rail is almost finished and 
the areas are comparatively thin that the fining of mole- 
cular structure takes place that gives the strength and 
wearing qualities to a rail. This condition is also infinitely 
improved, if at this stage of the operation the rail rolled is 
at a proper temperature, guy, 750 to 800? С, 

The girder and Trilby rails so generally used in tramways 
are about the most difticult sections to roll (from their 
peculiar shape), and to get the best results, but generally these 
difficulties are overcome by heating the billet or ingot too 
hot, not necessarily burning it, but properly callcd over- 
beating. The result is that the steel rolls much softer, but 
develops a coarse molecular structure in the steel which is 
highly detrimental to a good uniform physical structure. 
In the finished rail, this condition cannot be overcome by 
subsequent colder rolling, before the finish of the operation 
from this initial heat. 

In rolling rails the ingot is rolled down to a square 
billet, always leas in dimension than the height of the rail, 
consequently the table or head of the rail gets no com- 
pression to speak of except lateral incidental compression. 
Now it ig compression under proper temperature and area 
that gives the very qualities desired in a rail. This con- 
dition cannot be obtained in ordinary mills, from the fact 
that the rolls would not keep the proper shape to roll a 
uniform section if the steel was finished at the heat to get 
best results; that is to say, they could not roll ‘агре tonnage 
without changing the rolls very much oftener than 15 now 
necessary, and this would be very expensive. 

All steel rails and other bar sections rolled by the usual 
methods are stronger and closer grained longitudinally than 
across the sections, and this condition it is impossible to 
ebange from the generic principles of construction of ordinary 
rolling mills : so it is impossible to get a homogeneous 
physical structure under these conditions. It is said that 
there cannot be an effect without a cause: now the 
cause of rail corrugation is the question at issue. This 
question 1 have attempted to answer briefly in the state- 
ments I have made above. I sball now give some con- 
sideration to the views and suggestions in Mr. Bowker's 
article regarding the cause of rail corrugations, and the 
remedy for it. | i 


1 regret that J am writing this letter withont having — 


teal the article: referral to by Mr. Buwker in Electricity, us 


they might anticipate some of the ideas I am now giving as 
my own. - ar CWO lo „„ 

Messrs.A Yerbury and Thom, also Mr. Bowker, consider that 
the remedy for rail corrugation should be a homogeneous 
structure ibrought about by prolonged rolling ; this could 
not be effected by ordinary rolling mills from the fact, us 
I have stated before, that it is impossible to roll a rail with 
a uniform physical or homogeneous structure, but these con- 
ditions can be bronght about by the use of what is known 
as the universal rolling of rails, the process which is now 
owned by the York Traverse Process Co. 

I am willing to admit that the annealing of a rail would 
free the latter from internal strains, and would also give 
uniform molecular structure, but at the same time the rail 
would be too soft to give the best results in service, and if 
rolled after annealing by ordinary methods, this would 
destroy the homogeneous structure, ав no bar can be rolled 
and retain homogeneity of molecular structure by these 
methods. 

The prolonged rolling of steel at low temperatures is the 
cure for the evil referred to, rail corrugation, &c., but in order 
to roll a piece of steel to give any effect to the conditions 
required, the rolling must be done when the rail or section 
assumes a comparatively thin area, that is to say, when the 
rail is almost finished, and you cannot roll a piece of steel 
without, practically, reducing its sectional area at each 
operation. I will now propose two methods by which the 
results desired can be brought about and guaranteed :— 

First, the ordinary mills can roll down the ingot to a size 
sufficiently greater in weight per lineal foot than the rail 
desired, so that there is sufficient work left on the section, 
to be done by the universal mill in giving the prolonged 
rolling required ; this would be the cheapest way of getting 
at the results desired. The other plan is to roll the ingot 
down to the size above referred to for re-rolling, then allow the 
rails to get perfectly cold, and then re-heat to a low tempera- 
ture, but sutficiently high to do the work, and above the 
critical limit known in steel, namely, about 720° C., and 
roll until finished at low temperature. This would not only 
give the wearing qualities desired, but would remove the 
effects of any conditions of overheating occurring in the 
first rolling, also at tbe same time removing any internal 
strains left from the defective system of rolling now in 
vogue. 

My universal mill referred to is so constructed that in 
every part of the section the metal is delivered at the same 
surface speed. ‘This ensures that there are no internal strains 
left in the bar, that are so disastrous to rails and other sections 
breaking under shock, 

It has been stated recently by a leading railroad engineer, 
that a rail is no good, comparatively, until it is re-rolled. 
Experience has already shown that a rail re-rolled under 
proper conditions, can be made to last at least, twice as 
long as the rail now made by the usual practice. This 
subject can only be touched on in a letter vaguely, but if 
sufficient interest is shown by the engineers and iron and 
steel experts in this subject, I shall be pleased to give an 
illustrated talk on the scientific principles of rolling, and will 
attempt to show what I have stated above to be an absolute 
fact. Also I will give a practical demonstration of rolling, 
both on my Universal mill and transverse mill, which are stated 


hy those qualified to judge to be revolutionary as regards 
the results obtained. 


The York Transverse Rolling Process Co. 
JAMES E. York, Director. 
Loudon, E.C., 


December 29th, 1906. 


The Conduit Trust. 


In reply to the correspondents in your current number 
on the above subject, I am pleased to sce that Anti-Trust " 
and ** Another Contractor " took similar steps to ourselves, 
viz , transferred their orders to a non-trust firm. 

Replying to the joint letter of Messrs. Nalder and 


Northcote, I should like to ask how it is that standardisation 
has, in this case, sent up the prices 20 per cent., whereas, ав . 


~a gencral role, the very fact of standardisation means the 


lowering of the cost of production. 


A 


Б 


Ly 
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sto be noted that not one of the“ Trust " firms has 
Ern explanation, which fact speaks for itself. Con- 


tractors, please note. 
жетк 22nd, 1906. 


Contractor. 


Coat of Suction Gas Power. 
Your issue of December 28th contains a letter over the 


- впише Ipso Facto,” to which letter we are asked to 


reply. | 
Jm doing so, however, we wish to know who is 
responsible for that letter, and for the communicated article 


.. hid caused this correspondence. In doing this, we are 


77 usines and our address. 
formation on these points with regard to your contributor. 


^ views of contractors and factors, and we think the expressions 


‘aly aking for in formation corresponding to that which 
war contributor possesses from knowing our name, our 
| What we require is the same 


The Campbell Gas Engine Co., Ltd. 
W. MARBSDEN, - 


Halifax, December 31st, 1906. 


Nernst Lamp Renewals, 


In the more recent issues of your paper, we have noticed 
considerable correspondence dealing with the ad vantages 
wd disadvantages of the various types of Nernst lamps ; 
the oomespondence, however, has emanated chiefly from 


согоор) engineers, 


It woud be interesting, in our opinion, to learn the 


7 opinion fom the trade would be of great interest, and 


[шя ako of more weight in expressing the views of the 


с pibicgenengly. 


(‘orporation engineers, a8 a role, unless there is a Nernst 


' hmp maintenance scheme, only deal with the question of 


— 


lat lighting and the installation of municipal buildings. 
The trade, however, that is, contractors and the like, have 
t bear the expressions of opinion of the direct consumera, 


< 00% as shopkeepers, and private house installations. We 
с ourselves ав factors of Nernst lamps for some few years, 


dull y а great deal about them, but before doing во 


E ould like the views of other large contractors and 
ме 


Trader. 


Mains Testing. 


Ише refer me to the Nos, of the ELECTRICAL. REVIEW 
2 which were articles on Insulation and Fault Testing on 
"mre Седя, I should be much obliged if you could 
МЮ Toommend to me some book on testing three-wire and 
Vet бш, | 

W. S. 


ar Mins such articles have appeared in our pages. Con- 


ue 


туешш. уо], 5 


ЧЧ our references to the last two years, the following 


6, 1905, p. 340 (tbis article gave 
‘toa very lengthy discussion in our « Correspondence ” 
4 12): 10, 57, 1905, pp. 408, 456; Vol 58, 1906, 
К, 493, 

аша do better than recommend Mr. Е. С. Raphael’s 
| 7" "The Localisation of Faults in Electric Light 
жи and bis “ Wireman's, Linesman's and Mains 
абет Pocket Book. —Eps. E. R.] 


Sees 


BLBCTBICITY SUPPLY TO THE WIT- 
WATERSRAND. 


T S 
2 10 baren the rival schemes which have been pro- 


M "Шш the Rand mines with electricity for 
. has been won by the Victoria Falls Co. The 
detent ne of £625,000 has been subscribed, and 
ue dem fn daly been made. The inference that the 
lh beg foc npphzing the Rand with electrical energy 

beaten on their merite, however, would be far 


from the truth. The reverse is the case, for while there is 
but one winner, there is no loser. All the competitors have 
been swallowed up to form the one entity. This is well 
enough no doubt from the competitors’ point of view, and 
more than well enough from the point of view of our friends 
the Allgemeine. 

Our first care is naturaly for the British manufacturer 
and for the British investor. How are they likely to be 
benefited by the deal ? 

Ав far ав the contract for the pioneer plant is concerned, 
that is, of course, irretrievably lost to this country ; but if 
the pioneer work of the company proves that the business 
of electric power supply to the Rand is a sound one, we 
imagine that our British manufacturers will take care that 
their claims are not overlooked in the direction of the supply 
of plant and mains extensions. 

If indeed, as appears probable, the first works are laid 
down at Vereeniging, situated 35 miles from Johannesburg, 
transmission lines not at first contemplated will become part 
of the scheme, and their erection may fall to the lot of a 
British firm at a very early date. 

In any case an important company has been successfully 

launched. whose sole object is the dealing with electricity 
supply, and even if our German rivals have secured the 
first contracts, they will, we think, find it very difficult to 
secure all that may follow. 
We will now consider how the British investor stands. 
He is possessed of the £625,000 Preference Shares, and 
in respect of these is due a cumulative dividend of 6 per 
cent. per annum. The question as to whether he is likely to 
get it turns upon whether the company really intends, in its 
early years, to rely for its profit upon a steam-driven or upon 
a water-driven generating station. 

The general body of engineering opinion is, of course, 
solidly against the extravagant scheme which has been put 
forward by the Victoria Falls Co. for the transmission of 
power from the Zambesi, with its singularly ingenuons 
hydraulic reserve device and the like. However, while the 
prospectus of the company vaunts this part of the scheme to 
the full, it must not be overlooked that all this is left to the 
future, and, instead of being invested in such an epoch- 
making departure, the money at present subscribed is, 
apparently, to be spent in a much more humdrum and 
common-sense direction. 

From our reading of the prospectus, we gather that the 
present issue of capital is for the purpose mainly of erecting 
a steam-driven power station in the neighbourhood of 
Johannesburg, and the pioneer undertaking so created will 
have in reality no connection with the Falls scheme except in 
name. It is true that £1,000,000 in Ordinary Shares go in 
purchase of the water rights at the Falls, but it will pro- 
bably be some years before there is a balance of profit avail- 
able as dividend on these shares, since the preference shares 
have a prior claim to the extent of a cumulative 6 per cent., 
and by that time the development of Rhodesian industries 
may have turned the possession of the rights into a valuable 
property. 

If the market for cheap power on the Rand is as extensive 
as it has been represented to be, there can be little doubt that 


а bulk supply undertaking on a sound scale would prove a 


remunerative undertaking. 

Engineers experienced in this class of work will readily 
admit, however, that there is none too wide a margin 
between success and failure. Every effort must be made to 
attain the maximum efficiency a& а minimum annual cost. 
The Victoria Falls Co, having bought out competing 
interests, has a fair field, and although it cannot get the 
best possible value for its money, since it is bound to buy 
its initial plant on an uncompetitive basis, nevertheless it, is 
free to design its undertaking so that its working expenses 
will be a minimum. 

For the sake of the British investor it is to be hoped that 
the engineers entrusted with the work will be allowed so to 
design the works, and that their hands will not be trammelled 
by any imaginary necessity for making provision for future 
combined working with a supply from the Falls. 

For instance, it has been claimed that the best site for a 

wer station from an economical point of view would be at 

ereeniging, in the centre of coal-fields and alongside a 
copious supply of water. If this be so, and if the ad van- 
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tages gained would compensate for the necessity of trans- 
mitting the energy over the distance of about 35 miles, it 
would be a misfortune if the engineers were precluded from 
adopting this site lest there should be an appearance of 
abandoning the water-power scheme. 

The advocates of the Verecniging site certainly appear 
to have a strong case. The advantage of free water, and of 
coal at 5s. а ton, held by this site, as against water at 3s. 
or 3s. 6d. a thousand gallons, and coal at 10s. 6d. a ton, 
the prices in vogue on the Rand, would seem far to out- 
ramo the disadvantage of a comparatively ghozt trangmission 
ine. 

From the fact that Mr. Isaac Lewis. a director of tlie 
Vereeniging Estates Co., and one of the moving spirits in 
the now absorbed Vereeniging Power Scheme, is on the board 
of the Victoria Falls Co., it would appear that the claims 
of a Vereeniging site will at least, be carefully considered. 

We repeat, therefore, that so long as the undertaking is 
allowed to proceed upon sound common-sense lines, and во 
long as it is not further overloaded with cargo of the 
romantic order, there seems a fair prospect, of success from 
the investor's point of view. 


THE NEW PREVENTION-OF-CORRUPTION 
ACT: A CONSULTING ENGINEER'S VIEWS. 


Т By BEN FRANK. 

Іт must be delightsome to be an editor-in-chief, and from 
the comfortable recesses of an elegantly upholstered armchair 
(posed at this season of the year before a glowing coal fire), to 
order one’s minions here, there and everywhere. Now, down a 
coal mine to report on the electric pumping equipment ; then, 
in midwinter, to some mountainous district to report on a 
water-power station ; and again, in the height of summer to 
some pestilential refuse destructor works to write up all the 
unwholesome details of the furnace house. 

In instructing me to interview a consulting engineer on 
the probable effect of the new Corruption Act, with particular 
reference to the consulting profession, I have no doubt he 
smiled in his sleeve, and would have rather enjoyed seeing 
me return with my coat tora from my back and with my arm 
in a sling. But he reckoned without his host; one of my 
wife's relations happens to be a consulting engineer who 
holds strong views on tlie question of bribery and corruption. 

As luck would have it, | met him, quite fortuitously, on 
the Saturday afternoon before Christmas. Before going 
home, I dropped into the ** Valhalla " Café fora cup of 
coffee and а sandwich, just to keep the cold out, and there, 
seated at a small round taole in the corner near the fire. was 
my friend—well, call him Quincent—very deeply absorbed, 
apparently, in some engineering problem. 


“ Hullo, old five-per-cent, what are you doing here on a 


Saturday afternoon, when you ought to be at home helping 
the kiddies to put up the holly and mistletoe? Oh, 
accounts is it? I said, seeing a number of figures in money 
columns. This gave me an excellent opportunity to broach 
the subject of my interview. * What are you up to— 
calculating the loss of income for 1907, in consequence of 
the new Act? Ha, ha, ha!” 

He extended а -languid hand. “I might retaliate,” said 
he, “by saying, ‘well, Mr. Penny-a-Liner, now what are 
you after ? Copy, I suppose, as usual.’ However, come and 
sit down and let me wish you the Compliments of the 
Season." 

„As а matter of fact," I remarked, taking a seat beside 
him, * You have hit the nail. I am after copy. The 
editor has asked me to obtain the opinion of some eminent 
consulting engineer on the new Corruption Act, which comes 
into force in the New Year, and, of course, I thought of you 
at once.” 


* I must stand you a спр of coffee for that. It is a little 


extraordinary that you should have come in here just now. 
There must have been some telepathic communication 
between us, because, as you see, I was just making up a 
statement of profits and losses on my conscience account.” 


“Tam afraid that is a little too deep for me. I always 
thought that a conscience, like water-power, was a free gift 
of Nature. By the way, they make very good coffee here, 
don’t they.” 

“That was а very apposite simile of yonrs. You am 
quite right, conscience is a free gift of Nature in exactly the 
same way as water-power is. In both cases the cost of 
upkeep ia pretty considerable, if you make use of them." 

„Well, if I may be во rude as to glance at your figure, 
they do not appear to indicate that you have made very muci, 
use of yours this year, because the figures appear to be al 
on one side of the ledger.” 

* Well, of course, there can never be any figures on the 
other side. These figures—of course, I am showing you 
these in strict contidence—are the actual amounts 1 might : 
have had if I had accepted the various illicit commissions 
offered. All you get on the other side of the ledger is self- 
respect; and the problem is, How much is your self-respect 
worth to you? On one side, so many hundred pounds; on 
the other side, nothing—or apparently nothing. The point is 
what money value do you sct on your own self-respect? Хов, а 
person who has never been in the position of having com- 
missions offered to him, cannot appreciate the problem at all 
It is the easiest thing in the world to resist the temptation 
which never offers. Such a one would say that he would 
not sacrifice his self-respect for the world, and would pro- 
bably throw a text of Scripture at you ; such, for instance, 
as, What shall it profit a man if he gain the whole world 
and lose his own soul?“ 

„There is, I know, quite a common impression that con- 

sulting engineers are a very bad lot generally. For my part, 
J do not share that opinion. There are, of course, good and 
bad in all trades and professions, but I do not know that 
the consuiting profession is any worse or, perhaps, an: 
better than any other section of the community. For one 
thing they have far more temptations than most other 
people, although \they do not always advertise the fact in 
technical papers. | 

“I know what you mean,” I interrupted. ‘ An eminent 
Westminster firm of consulting engineers wrote us that they 
had thrown a tender in the waste-paper basket because the 
tenderers included a commission to them. Quite right, tov.” 

“ Quite right, indeed ! Now look here ; I honestly believe 
that I have far more respect for a man who pockets a big fat 
bribe, and says nothing, than for one who refuses а paltry 
commission in order that he may pharisaically proclaim his 
virtue from the house tops.” 

“ But,” continued Quincent, warming to his subject, 
“your Westminster plaster saints must look to their haloes. 
What do you think of the American professor who, because 
he had the common honesty to hand over to his clients a 
cheque which had been sent to him by the contractors, _ |; 
actually read a paper on the subject recently before a scientie — .. 
society, describing in considerable detail the whole trans ү 
action, and patting himself on the back, and saying ou 
effect, like little Jack Horner, See what a good boy am 1! ., 
And yet, mind you, if I were to insert my name and addres, 
only in your advertisement columns, such people as thes l 
would probably hold up pious hands in horror at such s 
breach of professional etiquette, and even influence the 
Council of the Institution of Electrical Engineers to circu- 
larise the country to the effect that any consulting engineer 
who advertises is a charlatan. Advertisement is not always 
paid for. Why, if I were to write to the papers evety 
time I refused commissions or credited my clients with 
them, I should have to ask you to reserve me a regular- 
space.” 

“І wish you would give me some details of actual cases of | 
the kind, that have come within your own experience. 
feel sure that publicity is the only thing which will pul 4 
stop to the evil. | 

“ Well,” said my friend, after a pause, “ these things come 
in various ways and various forms. To give you every 
instance I have come across or heard about would fill yout 
paper, but I will give you a few typical cases of how these 
things are done. A short time ago I called in tenders for 8 
small plant ; it was not an electrical plant, the only electrical 
portion of it was the motor, and that was the subject of 
separate tender. It was necessary to go round and inspec 
various installations in order to judge of the merits of th 


- 


. шоп, which I had deducted from their quotation. 
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various types of apparatus. I think that, speaking from 
memory, Í called for four tenders, and two tenderers out of the 
foor took it for granted that I should expect a com- 
mission. I had never before had any dealings whatsoever 
vith any of the firms. In one case the representative of his 
frm, after showing me over an installation and chatting 
stout it generally, put the matter pretty bluntly in this way : 
‘Well, Mr. Qaincent, we are both men of the world, I 
sappox. Now, how much am I to reserve you on this 
tender? 

“Of course, you pitched him into the gutter,” I 
ejeculated. 

“Had | been writing fiction I should have done so: 
hat, to stick to the bald facts, I simply told this—well, 
gentleman, that I was paid by my clients, and was not 
in the habit of accepting commission from both sides. He 
promptly informed me that he was very glad to hear it, but 
that he could name consultants within a stone’s throw of 
my place, who would take it from / res sides if they could 

t it, 

. Another of the tenderers did not even ask the question; 
they simply sent their tender marked ne/, and enclosed а 
letter saying that there wasa 5 per cent. commission reserved 
for me." 

"That went in the waste paper basket, of course,” I 
snguested. 

“No, you are wrong! It so happened that this plant was 
what considered to be the best, and was the one I preferred, 
other things being equal ; so I simply wrote the firm, saying 
that I noticed the price was subject to 5 per cent. та 

is 
firms price, I might say, was already the lowest, quite apart 
from this special 5 per cent. i 

"[ want to make it quite clear to you that these com- 
misions were not offered by any electrical firm, but by firms 
of mechanical engineers, and I have come to the conclusion, 
bed on many experiences of a similar character, that 
thr system has arisen, owing, largely, to the fact that a 
very considerable number of mechanical engineers start for 
themselves as agents for various firms, and take on con- 
sulting work in their spare time. Of course, they are 
entitled to their 5 рег cent., or whatever it happens to be, 
agency commission on all orders they get; and the consulting 
work and agency work, it appears to me, get mixed up. 
They are so accustomed to get their agency commision that 
it probably never occurs to them, in taking a fee from their 
clients, that they receive an agency commission for the plant 
from the manufacturer as well. It is wrong, absolutely 
wrong: and I maintain that a man cannot at one and 
: same time act as agent both for the buyer and for the 

er," 

"Then do you mean to imply that electrical firms never 
offer illicit commissions ? " I queried. 

“No, I don't say that, because I know they do; but from 
ny experience, I should say that the system has grown to its 
present proportions by reason of the example and competition 
of firms of American or German origin. However, we must 
keep to concrete examples, for if I were to tell you all I hear 
about bribery and corruption, I should simply scandalise you, 
journalist though you be. I have a case in mind now of a 
(тайор for some electrical plant; one representative in 
particular, the agent of a foreign firm, was very keen on the 
order, and besides calling on me, telephoned several times as 
well. He had apparently gathered from one interview that 
bis price was not the lowest; во, on getting back to his 
Wc, he rang me up, and said that he had forgotten to 
tention that if a commission to myself would help matters 
at all, that could be easily arranged. In this case his tender 
fired no further consideration, and had it been the lowest 
le Would not have got the order.” | 

“You wem to make fish of one and flesh of another, it 
wms to me, in dealing with these matters, I said in 

7. 
“le Ido. Т take into consideration Ње circumstances 
o the cage, and the way in which the commission is 

‘el. If it is obviously offered with corrupt motives I 
“ipe the thing right off the slate. Of course, the thing 
їр 18 corrupt, but there are many cases where a com- 
Пы 18 reserved simply as a matter of custom, and not 
s deliberate attempt at corruption. 


“ Are there any other ways in which these commissions 
are offered to consulting engineers ? ” 

“Yes; there is a tendency, and this I have only expe- 
rienced in connection with firms of foreign origin, to induce 
a consulting engineer to specify for their goods, on the under- 
standing that some commission will come to him for so 
doing. I was rather amused recently at a representative 
who called at my office several times in connection with 
some electrical accessories. I informed him that I was quite 
well acquainted with the apparatus referred to, and he 
replied, * Could you not specify for its use on your installa- 
tions? I told him that I very rarely, indeed, specified any 
manufacturer's name in a specification, and only did so 
when it was absolutely necessary. He then went a some- 
what roundabout way to suggest that his firm would be 
inclined to give me а commission on any goods .supplied to 
any installations where they had been specified by me. 
* Perhaps we could come to some arrangement,’ he said, * in 
case of your specifying our material.’ To see how far he 
would ро I said, * What do you mean; what kind of 
arrangement do you mean?’ Being a man of some 
perspicuity, he could see it was no use putting the matter 
too bluntly, во he merely contented himself by saying, 
humming and hawing a good deal, ‘Oh, I thought perhaps 
we might make the thing a little more interesting to you,' and 
upon that I showed him out, and have not seen him since." 

* But surely all this shows a very rotten state of things, 
in both the mechanical and the electrical industry?“ I sug- 
gested. 

“ Yes, you are quite right: it is a rotten state of things, 
and to anyone who tries to ‘play the game’ it is most 
disheartening and discouraging to see men prospering and 
apparently in flourishing circumstances when one knows that 
the amount of work they are doing is not sufficient to 
warrant it. Consulting engineers are, of course, not the 
only men to whom bribes are offered. I rarely go into з 
works that does not reek of corruption. Someone has 
generally to be squared by a contractor before an installation 
works satisfactorily. The existing system of municipal 
management, too, lends itself readily to dishonesty. It is 
not an uncommon thing to see some small tradesman in not 
very flourishing circumstances appear to get on by leaps 
and bounds so far as appearances go, after having become 
a member of some local town council, and yet those who are 
in a position to judge cannot see that his business has 
increased very much in volume. The recent L.G.B. in- 
quiries show pretty clearly what has been at the back of 
this kind of thing.” 

„Well, in spite of all vou say,” I hazarded, “ I think that 
with a few notable exceptions, if consulting engineers can get 
a commission on both sides without being found out they are 
generally credited with doing it." 

“J am afraid that you are basing a general statement 
upon one or two particular cases, and it would be just as 
fair for meto say that all journalists were corrupt, because I 
know of one or two cases where articles have been paid for 
both by the journal and by tle manufacturer whose 
apparatus forms the subject of a descriptive article. I could 
point to articles in your own paper which you have paid the 
author for, and for which the author has also been paid by 
manufacturers.“ I myself have been offered money to 
write up things in technical papers." 

* However, to come back to the original question, for I 
must be off.—I can only say that, from my own point of 
view, I should welcome it if I thought it was an Act which 
could really be put into operation. But there are two strong 
objections to it: one is that it is necessary to prove 
corrupt motive either in the giver or receiver of commissions, 
a most difficult thing to do; and, further, the Attorney- 
General's permission has to be obtained before a prosecution 
can take place. Still, I think that the Act will do good, 
and all honest consulting engineers—and notwithstanding 
any impression to the contrary, they are not a few—will 
welcome any Act which makes it more difficult for bribery 
and corruption to take place. 

“ [ could tell you a lot more, but perhaps you have enough 


— — ———— А — — ——ů9—— üüU— — 


* We should be greatly obliged if Mr, Quincent would favour us 
with further particulars, to enable u» to guard against а repetition 


of this iniquity.—Eps. E.R. 
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now to go on with,” and with this he went off, to buy 


Christmas presents for some little folks who would not 
accuse him of corrupt motives. 


PARLIAMENTARY. 


Barnsley, No, and Wath Tromways Bill. It is proposed 
by this Bill, which is now printed, to incorporate a company with 
а capital of £114,000 to construct tramways in the West Riding of 
Yorkshire. There are about 12 miles of tramway specified, and the 
first directors of the company are to be Mr. H. G. Nicholson, Sir 
Thomas Dewar and the Rt. Hon. Sir E. J. Monson, Bt. 
London ond North-Western Какан Bill.—One of the. most 
interesting Bills to come before Parliament next Session 
will be that of the London and North-Western Railway Co. 
who are going to develop their suburban trafic by the con- 
struction of a new line of railway to be worked electrically. 
Power is taken to acquire land forthe erection of a generating 
station at Willesden, and also power to raise £2,700,000 additional 
capital. 
21 and District Electric. Power Ре. — From the printed Bill 
bearing the above title it is intended by Sir H. Seton Karr, Mr. 
W. Rigby, Mr. W. T. Pressland and others to incorporate a com- 
pany with a capital of £4,500,000 to supply electricity in London 
and in parts of Essex, Kent and Surrey. The areas scheduled are 
practically the same as those contained in the London County 
Council and the Administrative County of London Bills. 
London County Council. Tramwaus.—The estimated expenditure 
on the proposala brought forward in the L.C.C. Tramway Bill is 
£563,190 for the construction and equipment of tramways, and 
£118,520 for street improvements connected therewith. 
Lower Themes Tunnel Iii. Amongst the new schemes 
being brought forward this year, is that to incorporate a company 
with a capital of £975,600 to construct railways which will connect 
the London, Tilbury and Southend Railway with the South-Eastern 
Railways by means of railways passing through a tunnel under the 
Thames. It is proposed to work the railways electrically, and 
power is taken to obtain electric power from local authorities. 
Jal Ass.. -The following Bills received the Royal Assent in 
December :— 

Falkirk and District Tramways (Extensions) Order Confirmation 
Act, 1906. 

Ediuburgh Suburban Electric Tramways Order Confirmation 
Act, 1900. 

Ardrossan, Saltcoats and District Tramways Order Confirmation 
Act, 1906. 

Dumbartonshire Tramways Order Confirmation Act, 1906. 

Dunfermline and District Tramways Order Confirmation Act, 
1906. 


BUSINESS NOTES. 


The Silvertown Co.’s Activity.—During the past year 
the India-Rubber, Gutta-Percha & Telegraph Works Co., Ltd., 
Silvertown, London, E., has executed an important contract for the 
Dumfries Corporation. Under agreement made with the Cor- 
poration, the company took over the provisional order 
obtained for the supply of electricity for lighting and power 
purposes, and contracted for the erection of the generating 
station, and the complete equipment of same. There are 
two boilers of the Lancashire type supplied by Penman and 
Co., Glasgow, each capable of evaporating 6,000 lb. of water 
per hour, working at a pressure of 160 lb. per sq. in. They are fed 
by a Weir steam pump, and a Pearn electric pump driven by a 
" Silvertown " variable speed motor having a speed range of about 
4 {о 1. The economiser is of Messrs. Green's standard type. The 
engine room contains two 100-kw. “ Silvertown” dynamos direct- 
coupled to Messrs. Belliss & Morcom’s latest type of steam engines. 
The condensing plant consists of a “Ledward ” evaporative con- 
denser capable of dealing with 6,000 Ib. of steam per hour, an 
„Edwards air-pump driven by a Silvertown” variable speed 
motor, with a speed range of 4 to 1, and a circulating pump also 
direct-coupled to a “Silvertown” motor. The battery consists of 
128 Chloride cells, each having a capacity of 1,000 ampere-hours 
when discharging in 9 hours, and an emergency capacity of 500 
ampere-hours when discharging at a rate of 500 amperes. The 
switchboard consists of separate panels for each generator, and 
separate panels for the feeders, arranged so that the compound 
wound generators will run in parallel. The board is provided 


with all the usual circuit breakers, switches, and instraments. | 


The engine room is completed by a travelling crane capable of 


lifting 7 tons, and supplied by Messrs. Herbert Morris & Bastert, of . 


Loughborough. Ample provision has been made for extensions to 
the generating plant by building the power house large enough to 


accommodate two additional sets of 200 Kw. each. The station 


was opened by the Provost of Dumfries on December 21st last. 
The India-Rubber Co. designed and su the erection of the 
building, through ite resident engineer, Mr, Best. 


In addition to having executed various contracte for extensios 
to central stations, the Silvertown Co. during the past year equipp 
& new power station for its works at Persan-Beaumont, Frand 
The building is of steel frame constraction, the walls being filled ў 
with local stone. The boiler house contains three Lancashire boiled 
30 ft. x 8 ft., with an economiser, and steam and electric {ей 
pumps. The generating plant consists of three “ Silvertown’ 
Belliss 200-kw. steam sets, working in conjunction with Roni 
condensers, one to each engine, each condenser having ita o 
circulating pump driven by a Silvertown” motor. The station 
built of such size as to provide for extensions to double the prese 
capacity. The switchboard is arranged with generator panels 
allow running in parallel with the compound-wound generatog 
and a number of panels from which are ran the cables distributi 
the current over the factory. There is, in addition, а sm 
battery with separate battery switchboard and  motor-boos 
which will be available for supplying current for lighting Е 
residence of the works manager, and the offices when the main p 
is not running. An overhead travelling crane of 10 tons lift 
capacity is provided in the engine-room. The new station 
supply current for lighting the works, but the greater part of 
output will be utilised for driving the machinery in the shope, 
the existing steam drive is gradually being converted to electi 
drive. | 

The company also executed a very important contract for su 
marine cable laying, 1,300 nautical miles of cable being laid for tl 
Commercial Pacific Cable Co., between Shanghai and Manila. 
work was commenced during the month of January last, and co 
pleted at the end of July. The cable weighed nearly 5,000 tot 
and was laid by the company's cable steamer Silverivin. 
latter is remarkable for the great size of her cable tanks, as msy 
judged by the weight of the cable recently laid. The steamer 
capable of carrying a cargo of more than 6,800 tons. Submari 
cable-laying forms quite an importaut part of the company’s bu 
ness, another of its cable steamers, the Buceanerr, having bay 
busily engaged during the past year in repair work for a number 
cable companies. | 


Stirling Boilers in 1906.—During the year which 
has just closed exceptional activity has been experienced by Tur 
STIRLING Вопев Co., Lro., of Motherwell. We understand that 
in number of boilers dispatched and orders booked it was the most 
satisfactory year the company has experienced, and the company 
is fully occupied at the present with the execution of many large 
and important contracts. Trade has been exceedingly brisk with 
the various iron and steel works throughout the kingdom, and the 
company has opened accounts with many important and well-known 
firms. Many repeat orders have been received for boiler plant from 
former customers in this line of business, and also from municipal 
and other large electric light and power stations, including the 
county borough of Grimaby, the Newcastle and District Electric 
Lighting Co., Ltd., a complete boiler house plant, consisting of 
boilers and accessories, for the Newcastle-upon-Tyne Electric 
Supply Co., Ltd., being a duplicate of the plant ordered last year 
by this Co., the Sheffield Corporation Tramways, the Copenhagen 
electric light station, and the Corporation of Glasgow. The com- 
pany have also supplied, or are executing orders for, boiler plant 
for the Madras tramways, the Urban District Council of Colwyn 
Bay, the Walsall Borough Electricity Department, the Municipal 
Council of the City of Sydney (including boilers, superbeaters, 
stokers, piping, &c.), the Delhi tramways, the Urban District 
Council of Epsom, the Hereford electricity works, and an inde- 
pendently fired superheater for the London Electric Supply Cor- 
poration. Repeat orders from important municipal undertakings 
and from such well-known firms as Messrs. William Beardmore and 
Co., Ltd., the Consett Iron Co., the Farnley Iron Co., &c., furnish 


a most valuable testimonial as to the satisfactory working of the 
Stirling boiler. 


Electrical Apparatus under New Canadian Tariff.— 
A Canadian correspondent sends the following note: on this sub- 
ject:— Telephone and telegraph instruments, electric and galvanic 
batteries, electric motors, dynamos, generators, sockets, insulators 
of all kinds; electric apparatus, n. o. p.; boilers, п.о.р.; and all 
machinery composed wholly or in part of iron or steel, n.o.p. ; and 
integral parts of all machinery specified in this item : 

New tariff.—British preference, 15 per cent; intermediate, 25 
per cent. ; general, 273 per cent. 

Old tariff— British preference, 163 per cent.; general, 25 
per cent. 

This is an increase in general, and reduction in preferential. The 
clause “all machinery, n.o.p.,” practically covers all machinery 
except special machinery provided for in the free list or at lower 
rates. It will be observed that the ratio of preference has been 
substantially increased. 

“ Manufactures of iron and steel, n.o.p.," British preference, 20 
per cent.; general, 30 per cent. The number of articles of iron 
and steel which were specified in the old tariff, are not specially 
named in the new tariff. This will fall under the general item. 


Iron and steel castings, in the rough, formerly 25 per cent. are now, 
however, 30 per cent. 


Electro-Chemistry in Italy.—The Società Italiana di 
Hlettrochima, of Rome, which was formed several years ago by, 
among others, the Baden Aniline Works, and by Swiss financiers, 


"holds concessions for the utilisation of considerable water-powers in 


central Italy, including the power of the rivers Tirino and Pescars. 
The first station in the Pescara Valley is expected to be started in 
a few weeks from the present time, the plant comprising five 
generating sets of 2,800 H.P, A total of 6,000 н.р. has already been 
contracted for by the Aluminium Co., the Bocietà Prodotti Asotati, 


— * 


a 


and the Società Abruzzere, which have also been constituted with 
the participation of German capital. It is also proposed to utilise 
the power of the second and third falls of the Pescara River, which 
will vield from 22,000 to 29,000 H.P. The work for the extension 
of tbe factory for the production of electrolytic products is pro- 
ing, and will be finished in 1907. As the demand for chlorine 
ganutactares is limited, it is not intended to extend the branch as 
wu originally contemplated, but to devote attention to other pro- 
do, The Società Prodotti Azotati has completed its installation 
for the output of copper sulpbate and mineral euperphosphate, &c., 
and the factory for calcium cyanamide is already partly in 
ion. The Alaminium Co. expects to start its furnaces during 

this month, and all branches of manufacture will then be taken up. 
Th: share capital of the parent concern of the three companies— 
the Società Italiana di Elettrochima —now amounts to £540,000, in 
addition to £120,000 in obligations, and the net profits realised in 
1203-6 resched £30,700, as compared with £31,600 in the preceding 
vear. A dividend at the rate of 63 per cent. has just been declared 
for 1902-0, being the same rate as was paid for the previous 12 


воза. 


The International Glow Lamp Syndicate.— It is 
reported that the International Glow Lamp Syndicate, which was 
formed dt Berlin in 1903 under the title of the Sales Bureau of the 
Coited Glow Lamp Works, has failed to accomplish the object it 
bad in view. The combination was constituted by 16 of the 
principal makers in Germany (including the Allgemeine Co. and 
the Siemens & Halske Co.), and in Austria and other countries, for 
the parpoee of guaranteeirg the delivery of uniformly good lamps 
from a technical point of view, and regulating the market and price 
esoditions of the lamps, the duration of the syndicate being fixed 
at 10 years. It now appears, according to information received by 
tbe Berlin Tageblatt from circles associated with the syndicate, that 
the latter has experienced a complete check in regard to the 
attempted control of the market and of prices. At first the prices 
of lamps were increased by from 50 to 100 per cent., but it was 
+ goon found necessary to grant rebates which largely rendered the 
it the tar,  bigher prices illusory, as no fewer than 11 new glow lamp factories 

deter: ven Моор into existence in competition with the syndicate. 

Wi emmy Ide assistance received from the largest outside maker—the 
ciiam Bergmann Electricity Works Co., of Berlin—did not help the 
їйї very much, although the company, without joining the 


{аф 
*  eombiastion, entered into an agreement to work in conjunction 


cud MUN 

toed te iwa — With it. At present the situation is such that owing to the rebates, 
кош: a the incase in wages, and the higher cost of raw materials and the 
гатыла c Cmpetition of outside firms, the actual prices have again been 
Moss nas. depreseed to about the level which obtained prior to the formation 
1) nen (d the syndicate. 

Ил KAIL- . 

dissi. The Price of Copper.—The Horning Post says that 
nat A : Mamer of copper in Birmingham and the Midlands are dis- 
слете 27 еей by the continuous advance in copper, the English standard 


yeux «basing risen £12 per ton in two months, and £40 from the jlowest 

се t. Ur rie of the year, Lake copper is still taking the lead, and the 

» > American syndicates practically control the situation. Most 

15 for cz? English consumers are buying from hand to mouth, and are conse- 

2% quy paying maximum prices. In view of the immense 

"a 178 electrical and motor industries higher prices are 
1777. шй 


10 Cup am] Dinner.—The employés of Messrs. A. 
iD | тарсе & Co., Lb., held their annual dinner at the Station 
Botel, Hebbarn, on Saturday, December 22nd. There was present 
an Bat ‘company of more than 90, and Mr. А. C. Reyrolle presided. Mr. 
ie Cc 2 4. L Jicod proposed the toast of The Firm." Mr. H. W. Clothier 
m ыш. lied in the absence of the secretary, Mr. Norbert Merz, who 
E чи indispeed. He said that tbe year which was just closing 
| md been опе of very enbstantial progress for the company. 
alia ш The orders showed an increase of 150 per cent. on last year's, 
| ad the extensions and additional plant which had been installed 
iL" dme the year had more than donbled the productive capacity of 
хт} М тру. Mr. A. C. Reyrolle thanked the employés for their 
к залу co-operation in {һе past and rejoiced at the happy and 
o Кеми! relations which always existed between the manage- 
ment and the employés, After dinner, the remainder of the 
„mis "ЧИ was spent in harmony. . 


tot Р Trade News from Abroad.—In regard to our com- 
З чы under this heading io our last issue, we are now able to give, 
pl in ш official handbook just published, the following further 
4 2 шшщ concerning the new arrangement which has been made 
cnt "Le Goremment Departments. The official notice reads :— 
en? te Commercial Intelligence Branch of the Board of Trade has 
Aale habit of forwarding to Chambers of Commerce for the 
hri. velint] te of their members, but not for publication, inform- 
TE ie to which it has appeared desirable, in the interests of British 
9 d draw attention confidentially. 
p. а has met with general approval, and it is intended to 
go 8 ud extend it. In order to attain more fully the purpose 


alen at mumelf, to reach all British manufacturers or 


©] рс interested, it hag been decided, on the recommendation of 


natal Intelligence Committee, to supplement the existing 
1 —＋ " d ening on January 1st, 1907, a register at the Commer- 
Ks | guo 2276 Branch, 73, Basinghall Street, E.C., of "British 
"m v 00 may desire to receive confidential information relative to 

; ЭУ dee: trades, 
b г Arms desiring to have their names entered on this list 
FRAJ чн ы! № the Commercial Intelligence Branch on the form 
25 масы Ме prepared {от the purpose, copies of which may be 

*t tpplication at the offices of the branch. 


DJ 
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“ The admission to the register, as well as the retention upon it, 
of any firm will be at the discretion of the Board of Trade. It ie 
not proposed to make any charge for information supplied, but 
every firm admitted to the register will be required to become а 
subscriber to the Board of Trade Journal (and register as such with 
Messrs. Wyman & Sons, Ltd., Fetter Lane, London, E.C.), in order 
to ensure that those who wish to receive confidential information 
should first be in possession of all the official information relating 
to their particular trade which is published in that journal. | 

“The present scheme is provisional and experimental, and its 
continuance and future development will depend on the results of 
experience.” | | 

The above notice appeared in a handbook to the Commercial 
Intelligence Branch of the Board of Trade, which is on sale at the 
Government printers (2d.). A copy of this publication ought to be 
in the hands of all firms interested in trade development abroad. 
It contains a great deal of very useful information, including a list 
of commercial correspondents in the British Colonies. 


Copper during 1906.—In their annual report on trade 
during the past усаг Messrs. Вогллма & Lowe make the follow- 
ing observations on the subject of copper:—''The period of 
scarcity of copper, which, we stated in our report last year, 
appeared to be in vicw, bas really been entered upon, and the 
result has been witnessed in a prolonged period of rising prices, 
which has lifted quotations to unprecedented levels. The utmost 
energies of the mine-owners have entirely failed to keep pace with 
the growth of demand during the past 12 months, and it seems 
to-day as if the world stood almost upon the verge of a famine. 
The old theory that, with copper at £65 per ton, production would 
be augmented to such an extent as to bring down the price to a 
level more nearly approximating that of production, has had to be 
discarded. Most mines must be working to-day at a profit of from 
hd. to 8d. per lb. on their output, and, in spite of the inducement 
to do so, are unable very largely to increase their productive 
capacity. The chief source of consumption is still in connection 
with electrical requirements, and there is no reason whatever to 
anticipate any slackening in this respect. New copper deposits 
have made no impression upon the relative poverty of supplies, for 
consumers have taken, with avidity, everything offered them, and 
although it may seem hazardous, with prices at what appear to be 
ап extravagent level, to anticipate further appreciation, it is 
difficult, taking a dispassionate view, to believe that the apex of the 
movement has yct been attained.” 


Co-operation in Austria.—It is announced that 
negotiations are proceeding between various companies with a 
view to the adoption of common action in respect of large trana- 
actions. Тһе firms concerned are the International Electricity 
Co., the telephone and telegraph works of Czeija, Nissl & Co, 
the Vienna branch of the telephone factory of the J. Berliner Co., 
of Hanover, and the Vienna branch of the Siemens & Haleke Co. 
It appears the negotiations largely relate to patents for automatic 
telephone stations, and that they aim at an interchange of exper- 
ience and at manufacturing and selling on common account, 
without in any way interfering with the financial independence of 
the firms in question. 


Price Increase in Germany.—The further advance 
in the prices of raw materials, and particularly in the case of 
copper, has induced the leading German elcctrical engineering 
firms to make a fresh increase in the charges for generators, motors 
and transformers. At the beginning of 1906 the nine firms con- 
cerned brought into operation an augmentation of 10 per cent., and 
at the end of February the rate was raised to 15 per cent. The 
new increase, which is also on а 5 per cent. basis, came into Opera- 
tion on January 2nd, thus making a total rise of 20 per cent. ina 
period of 12 months. This advance brings the heavy electrical 
engineering branch on an equality with the lieht electrical 
branches in the matter of higher prices, seeing that the quotations 
for telephone and telegraph apparatus were recently advanced by 
10 per cent., making a gain of 20 per cent. in the past year. 


Bankruptcy Proceedings. — HERMANN DIAMANT 
(lately trading as Chiesa Diamant & Co., dealers in electrical 
goods, 153, Shaftesbury Avenue, W.C.).—At the London Bank- 
ruptcy Court last week the above-named debtor appeared for his 
public examination before Mr. Registrar Hope, upon a statement 
of affairs showing liabilities to unsecured creditors amounting to 
£784, and assets nil. In reply to Mr. Bowyer, As:istant Official 
Receiver, the debtor stated that he was a Polish Jew, and came to 
this country from Cairo in 1900. Не formerly practised as a 
physician in Cairo for some nine years. His object in coming to 
this country was to assist the petitioning creditora in the formation 
ofacompany. In June, 1904, he took premises at 153, Shaftesbury 
Avenue, W.C., where he, in conjunction with the inventor, subse- 
quently carried out experiments with a view to perfecting an 
electrical lamp, and they also carried on a general electrical 
business, under the style of Chiesa Diamant & Co., dealing in all 
kinds of electrical sundries. In October, 1905, they agreed to sell 
the patent rights in the invention, other than the French, Austrian 
апа Belgian, for which provisional specitications had been taken 
out, to a company to be formed to acquire them for £1? 000 
in cash or snares. They subsequently agreed that half the purcbase 
consideration should go to another person who had provided the 
necessary funds for the experiments. The company, however, never 
went to allotment. It was called the Dinmant Arc Lamp Со, 
Witness attributed his failure to costs in the action brought against 
him by the petitioning creditors. — He. won the action in the lower 
court, and obtained £750 damages, but upon. appeal the judgment 
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was reversed. He did not become aware of his failure until the 
case was decided against him. The examination was concluded. 

It is stated in the London (40:11. that the first meeting of 
creditors and public examination of Mr. Ernest Crompton Holt, 
carrying on business as an electrical engineer under the style of 
Holt & Co., at Queen's Arcade, Rhvl, will be held on January 9th 
at Chester and on January 10th at Bangor, respectively. 


Dissolutions and Liquidations.— LON DON ELECTRICAL 
SYNDICATE, T.TD.—AÀ meeting is to be held at 154, Abbot Road, 
Poplar, E., on January 30th, to hear an account of the winding-up 
by the liquidator (Mr. Geo. Pearson). 

A. B. P. ACCUMULATOR Co., Lrp.—Creditors must send particulars 
of their debts, &c., to the liquidator (Mr. T. A. Pallister, Parkfield 
Works, Stockton-on-Tees), by February lst. 

The partnership hitherto existing between Messrs. John F. 
Bilton and Edward C. Harris, carrying on business as electrical and 
mechanical engineers at Albion Street, Heckmondwike, under the 
style of the GENERAL ENGINEERING Co., has been dissolved by 
mutual consent as from 3166 ult. 


Trade Announcements.—Mrssms. Bray, MARKHAM 
anp Reiss, Lro., have appointed Messrs. Potter, Thomas & Co., J, 
St. Nicholas Buildings, Newenstle-on-Tyne, as their sole agents for 
the Counties of Northumberland, Durham, and the Cleveland 
District of Yorkshire, and inquiries and orders may be sent to them. 
Messrs. J. Parkinson & Co. have now ceased to represent the firm. 

The UNBREAKARLE PULLEY AND MILL Gearing Co., LTD., of 
West Gorton, have appointed Mr. A. J. Crawford (Northern Mill 
and Mine Furnishing Co.), Carlisle, as sole agent for the sale of 
their specialities in Cumberland and Westmorland, and Furness, 
in Lancashire. 

Messrs. WALLACH BROS. have removed from 57, Gracechurch 
Street, E.C., to Royal London House, Finsbury Square, Е.С. 

The HvxwstET Емоіхе Co., LTD., of Leeds, have appointed as 
their sole London representatives Messrs. J. E. Lawler & Muirhead, 
of 39, Lime Street, E.C. 

Messrs. ALEX. TURNBULL & Co., LTp. of St. Mungo Works, 
Bishopbrigge, Glasgow, have just taken over the business of the 
Harrison Engine Co., Ltd., Salford, Manchester, makers of the 
Harrison patent steam steering gear. The old works will now be 
closed, and the business transferred to Messrs. Turnbull's new works 
situated at Bishopbriggs, Glasgow, where the work will be carried 
on under the same management as at Manchester. 

The HART ACCUMULATOR Co., Lrp, Marshgate Lance, Stratford, 
London, announce that their telephone number has been changed 
to 1306 East, and that they now have an additional line, the number 
of which is 1307 East. 

Frem January 3rd the business cf Messrs. Wm. McGeccn & Co., 
Lb., will be conducted frem their large new premises, the main 
entrance of which is at 28, West Campbell Street, Glasgow. 

Messrs. JOHNSON & Puitrips, LTD., bave entered into an 
arrangement with Messrs. Welding & Co., of 64, Stanley Street, 
Liverpool, and 8, Prince’s Chambers, John Dalton Street. Man- 
chester, to represent them in Lancashire and Cheshire. They also 
give notice that the agreement with Messrs. Scattergood anc 
Johnson, of 7, Cookridge Street, Leeds, to represent them in the 
Yorkshire and Nottinghamshire area has terminated, and all in- 
quiries and orders should be sent direct to Victoria Works, Charlton. 

Messrs. SANDERS, RENDERS & Co. give notice that they bave 
converted their business into в limited company, under the style 
of Sanders, Rehders & Co., Ltd., as from January Ist, 1907. Mr. 
Charles King, who has been for many years associated with the 
London markets, joins Mr. Sanders a8 managing director. The 
capital of the company bas been fixed at £50,000, divided into 
10,000 shares of £5, of which £20,000 are left for future issue ; but 
all shares are controlled solely by Mr. Sanders and Mr. King, and 
the business will be under their immediate and personal manage- 
ment, Business will be carried on as heretofore at the same 
addresses. All debts of the firm will be paid by the company, and 
al) debts, due to the firm, will be received by the company. 

Messrs. W. W. NoRMAN & GILLITT bave entered into partnership 
as Norman & Gillitt, at 91, Pilgrim Street, Neweastle-on-Tyne. 
Mr. Norman is retiring from the direct representation of the 
A. E. G. English Manufacturing Co., but will continue to supply 
Nernst lamps for the Northumberland and Durham distriet. 

Messrs. Woop & THORNTON, of Ilkeston, have laid out works 
specially suitable for all kinds of continuous and alternating- 
current repairs, the renewing of commutators. &c. A speciality is 
to be made of colliery work. 


Catalogues, Calendars, Lists. &e.—From Messrs. 
WATTS, FiNCHAM & Co., Billiter Buildings, E.C., we have received 
a large hanging calendar with monthly slips, which will keep the 
user in mind of the fact that they supply iron and steel and general 
engineering stores. 

From Messrs. GEIPEL & І axor, of Vulcan Works, S.E., we have 
received one of their pocket diaries (Letts's) for the current year. 
A good deal of calendar, postal and tabulated electrical and general 
engineering information precedes the diary portion of the book. 

JOSEPH Ріхох CRUCIBLE Co., 26, Victoria Street, S. W. Booklet 
relating to their special lubricating graphite (No. 635) and its 
uses. 

Episox & Swan UNITED ELECTRIC Li;nTr Co., Lrp., London, 
E. C.- Two new leafiets: One (F 2,079), illustrating and pricing 
their adjustable piano or reading desk standards for electric 
lighting, and the other (F 2,076) showing examples of three-light 
and віх light electroliers. 

Messrs. Jackson Bnos, The Broadway, Plaistow, E., have sent 
us a tear-off mónthly calendar, with memorändum slip at the side 
for every dày in the motith, | 
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Messrs. JonNSoN & PHILLIPS, LTD., bave favoured us with a 
useful monthly tear-off calendar for the wall. 

The AnMonpUcT MANUFACTURING Co., LTD., of 6, Farringdon 
Avenue, London, have provided us with a ‘set of memo. refills for 
the file which they sent last year. We note that their motto for 
Sundays is “ Forget Armorduct!" We have also received from 
them a price sheet of various classes of motor-car cables supplied 
by them. 

A very useful diary has come to hand from Messes, 
McCLURE & WHITFIELD, of Stockport. Its opening pages contain 
illustrated descriptive matter, with tabulated prices, voltsges, 
speeds, &c., of “ Mersey „type electric generators and motors, 
For the rest we need only say that it is one of Letts’s very popular 
diaries, with the usual insurance coupon. 

Һе Sen Exectricat Co., LTD., of 118 and 120, Charing Cross 
Road, hate forwarded an excellently illustrated 16-page catalogue, 
No. 150, Section H, of electrical radiators and cooking apparatus ; 
references, dimensions, prices and otber particulars are included. 
Also a list, No. 153, of electrical signs, containing illustrations, 
prices and descriptive matter. 

Messrs. H. A. Jackson & Co., of Canton Hall, Salford, forward 
price lists of radiators, cables, glow lamps, &c., including the 
“H. A. J.” incandescent glow lamp. Б 

Ктош the Loughborough Corporation Electricity Department 
we have received a copy of the local almanack and diary, in which 
the claims of the “best of the Council's undertakings,” viz., the 
electricity department, are urged on the ratep&yers. 

Masses. W. H. WII LcoX & Co., LTD., of 23, Southwark Street, 
SE, send us a Date Remembrancer " we thank them for that 
phrase), bordered with illustrations of their many and various 
engineers’ stores. 

The ELECTRICAL CONSTRUCTION Co., LTD., of Wolverhampton, 
send us two very acceptable and useful New Year souvenirs, in the 
sbape of a neat paper-knife, and a 5-ft. steeltape graduated in 
inches and centimetres. 

By means of a serviceable glass paper-weight, Мивввз. J. B. 
SAUNDERS & Co., of Westminster and Bute Docks, Cardiff, are 


announcing that this is the year of their jubilee, they now having 
been established 50 years. 


Marylebone Borough Council v. R. N. Cunningham 
and Co.—This action was tried at the Marlborough Road Police 
Court on December 20th. It appeared that an electrician in the 
employ of the defendant company accidentally connected two lights 
belonging to one of their customers on the wrong side of the 
Council's meter. Mr. Cunningbam conducted his own case, and tbe 
summons was dismissed. 


Bergtheil & Young, Ltd., v. R. N. Cunningham 
and Co.— This was the appeal of. R. N. Cunningham & Co., 171, 
Edgware Road, W., in the Divisional Court against a decision 
against them in the Mayor's Court in the earlier part of the year. 
Their Lordships were of opinion that a wrong decision had been 


a and referred the саке back to the Mayor's Court, to be re- 
tried. 


The British Westinghouse Electric and Manu 
factoring Co., Ltd.—A New Year's dinner was given by Mr. 
C. S. Colton, manager of the export department, to а gathering of 
the members of his London staff, at Romano’s, on the 2nd inet. 
Entertaining speeches were contributed by the chairman Mr. 
Colton) and Mesers. Thompson and Rogers. The musical pro- 
gramme was supplied by Mcssrs. Burland, Gibbon and Saklatvala. 


New Works in Italy.—It is reported that the 


WESTINGHOUSE Co. sre about to lay down extensive plant in Milan, 


gat a cost of £250,000, with a view to obtaining the contracts fot 


electrifying Italian railways. 


Book Notices. ie Wirklichen Grundlagen der Elek- 
trischen Erscheinungen. By Johannes Zacharias. Berlin: Julius 
Bohne. 1906. Price M. 6— Headers of the ELECTRICAL REVIEW 
may be acquainted with the unusual nature of Herr Zacharias 
theories, as they have occasionally been ventilated in ош 
“ Correspondence " columns. The present volume professes to give 
what the author, with some presumption, calls the “true” basis of 
electrical phenomena. Actually the book contains little more than 
unsupported contradictions of a number of generally accepted 
views on electricity and magnetism, together with complaints as to 
the cold reception given by the scientific world to the authors 
views. The insufficiency of the existing theories in explaining 
electro-magnetic effects may be readily admitted, but the suggested 
alterations, so far as they can be gathered from the present dis- 
cursive statement, provide nothing definite in place of them. The 
author considers that facts and effects which have hitherto been 
indicated by such terms as magnetic poles, induced magnetism, 
magnetic lines, molecular magnete, the magnetic circuit, K., can 
all be directly explained by an applicat.on of the ordinary laws of 
mechanics to etheric motions. The idea is not new, and just how 
the application is to be carried out is extremely vaguely indicated, 
and the experimental support offered for the views put. forward 1$ 
altogether inadequate for serious consideration. 

Fowler's Architects? and Builders Handbook. Manchester : 
Scientific Publishing Co. Price 2s. Gd. net.— This ів a new band- 
book for the building and allied trades, compiled with the aid of 
a number of experts. It comprises 526 pages, packed with useful 
information regarding materiale, methods, styles, by-laws, &c., an 
numerous mathematical, geometrical and other tables. There 15 an 
electrical section, which appears to be fairly correct, though the 
suggestion that carbon-filament lamps takin 9:5 wat ér candle are 


tts p | 
available is somewhat misleading. Мое flament Jumps should 
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de inelnded in the next edition. Fuses should not be put in 
ceiling roses or wall-sockets. Diagrams of simple switchboards are 
л; these might be made much clearer, and the battery con- 
nections in fg. 3, p. 365, are extraordinary—if the regulating switch 
were put on No. 2 contact, the dynamo would be dead-shorted. 
Moreover, 54 cells are insufficient for а 110- volt installation. Some 
errors «сщ in the section on electric cooking and heating; 
CRA3 does not give calories, nor is C?R x :0094 equivalent 
to prac. On p. 373, we read “if 1,000 B.. units 
coat 24d. (a usual rate for power in the daytime).” This strikes -us 
as distinctly cheap. On p. 374 the word “ dynamotor " should be 
replaced by и motor-generator; and there is no sense in observing 
dut the + and — terminals of a motor are marked. To say of 
„ries motors that the “speed varies with load” is misleading; 
the speed falls as the load increases. It is erroneous to suggest 
ip. 380) that only continuous current сап be used for lifts. 
Lightning conductors, we are told, are not now earthed to water 
piper, on account of the corrosion of the pipe joints by electrolytic 
action. 
While we recommend the book as a whole, we strongly advise 
the compiler to bave the electrical section revised by a competent 
electrical engineer for the next edition. 


The Sener Fear-Book (1907). 
Baden-Powell. London: King, Sell & Olding. Price 58. net.— 
This very useful year-book as usual contains a vast amount of 
information on scientific subjects, including estronomical data for 
the year, a summary of the past year's progress, physical and 
chemical tables, and a directory of scientific periodicale, universities 
and colleges, societies, biographical notes, and a very generous 
provision for diary (one page per diem), cash accounts and 
memoranda. Asan experiment, thoso who do not require the diary, 
ып now obtain the rest of the work without it. There is a 
frontispiece portrait of Lord Rayleigh, and the front cover is 
provided with a square opening, showing a monthly calendar, with 
detachable leaves, arranged as a convenient engagement 
memorandum. The book is admirably got up, and forms a really 
nice desk companion. 

Excrmvenmnc Pocket Books ғов 1907.— Quiteacollection of these 
мї little books is now annually issued. Amongst these we note 
the “Mekenical World” Pocket Diary and Year Book (Emmott and 
Co, Ltd, Manchester, price 6d. net) as the oldest, most familiar, 
and certainly not the least useful. This being its 20th year of 
iste, tbe matter has been entirely reset in new type, and we con- 
gutolste the publishers on its improved appearance; at the same 
time the work has been thoroughly revised. Entirely new sections 
ot рм engines, oil engines, suction gas producers, locomotives, 
reverberatory furnaces, &с., and шару new tables, have been in- 
erted Good wine needs no busb, and the Mechanical World P.B. 
ч known by its merits. 

The" Peuctieal Engineer” Electrical Pocket Book ond Diary 
(Телем Publishing Co., Ltd., Manchester, price 1s. net), thcugh 
mesh junior to its elder brother from the same office, is practically 
и big, and has won а place in the front rank of such annuals. 
Pesides the usual revition, articles on conduit systems, fault lccal- 
ining, power generation and distribution, accumulators, arc lamps, 
de, bare been added, and there ате now 474 pages. On p. 235 we 
tad Baumé for Beaumé, and оп p. 293 we learn that the osmium 
lump has not yet reached the commercial баре, while the carbide 
Amp is mentioned as if it existed. Tantalum and Nernst lamps 
ame briely described. Some ancient matter appears under arc 
limps,” and " Angold” is printed Augold.“ The circuit-breaker 
as p. 319 is not shown in the correct position. On p. 323 appears 
i alstract of an article on electric lighting feeders, though the 
tion in which it appears is devoted to traction. In “Mining,” 
кеке no reference to winding plant. Doubtless other defects 
сл) be discovered, but while tuey indicate the continual necessity 
cf expert technical revision, they do not prevent the book from 
biag a тегу useful one on the whole. 


FV Eletrical Engine r's Ната: (Scientific Publishing Co., 
Manchester, price 28. 6d. net) is the largest of its kind, containing 
"23 pages, of which nearly 100 are new. Much new information on 
ades arc lamps, testing, photometry, dynamo design, &c., and new 
regulations, have been added. A directory of electric light and power 
Cations and electric tramways, giving brief particulars of eacb, ів 
mciaded as usual. Very full information on lamps and lighting is 
fren, and appears to be correct, so far as we have been able to 
“шше it. Indeed, the more we turn over the pages of this book, 
ihe more we are impressed with the remarkable quantity of in- 
ao it containe, and we can confidently recommend it 

ers. 


Th елга! Electrician's Pockrt-Bock and Diary (London: S. 
Hertel & Со, Ltd. Price 1s, net) is produced in a totally 
тш tyle from its rivale, making an exceptionally neat little 
"hme, It bas been revised and enlarged, the additions including 
"arm on electric traction, electric clocks, condensers, lightning 
л flame аге lampe, boiler fittings, accumulators, mains, 
: This book also contains a directory of electricity works, a 
Ап, and tete of forms for requisitions, estimating, &c. As a neat 
P. wupendiom of information on almost all branches of elec- 
ве industry, this volume has justly attained а very considerable 
eree of popularity. 

‚Мше pour l'An 1907,” Paris: Gauthier-Villars. F. 1.50. 
on Abstracta.” Sections А and B. Vol. 9, No. 108, 
“ 38, 1906. London: E. & F.N. Spon, Ltd. 1s. 60. 


кш Electrica! Engineer's Ballad Book.” A collection of mis- 
iun vti reprinted from the Electrical. Engineer and other 
b Lenden: Бл & Sons. 18. 


Edited by Major B. F. S. 


LIGHTING and POWER NOTES. 


Barnstaple.—The T.C. has resolved to purchase 200 
sets of new plates at 20s. per set from the A.B.P. Co., subject to the 
engineer's approval. It was stated that the Council bad complained 
to the A.B.P. Co. that they were failing to keep the batteries in 
proper condition in accordance with their undertaking. After 
writing two or three letters, the Council was told that the company 
had gone into liquidation. The liquidator had written tbat he bad 
200 sets of new plates in stock, which he would sell at £1 per set, 
instead of 40s, and the Council's engineer (Mr. Hadfield) would 
inspect these at Stockton-on-Tees. 


Bideford.—The T.C. intends to oppose the application 
made by the Mutual Electricity Supply Co. for a prov. order for 
the district. The Council habitually intimates that when such an 
application is to be made, it intends itself to obtain an order. 


Canada.—TonoxTo.—The Hydro-Electric Power Com- 
mission has written to the T.C. stating that the estimates of the 
Commission showed that electric power could be delivered in 
Toronto by the overhead system at about 1 cent. per x w.-hour to 
large consumers, and at about 24 cents per Kw.-hour. for smaller 
users. The letter states that the prices charged to consumers by the 
Toronto E.L. Co. ia from 23 to 8 cents per Kw. Regarding arc 
lighting, the letter says that, on a basis of 1,400 lights, the city 
could be supplied at the rate of $47.50 for the very beet lights, and 
it might be possible to eventually reduce this figure to $40 per 
lamp. The present price is $67.35 per lamp per year. The 
Toronto Board of Control has asked for figures regarding house 
lighting. 

In the next session of the Provincial Parliament, the City 
Council is to apply for permissive legislation to expropriate the 
Toronto E.L. Co.’s plant, or failing that, to have an Act passed 
reducing the protits of the company to 10 per cent. of its capital 
stock, the balance of the returns over and above expenses to be 
applied to the reduction of the price of energy to the consumers. The 
municipality complains that the company is not observing its con- 
tract with the city. It was capitalised at $4,000,000, and making 
15 per cent. on its money, yet the lighting it gave was most unsatis- 
factory. 

GALT.—A three years’ agreement has been signed by the T.C. 
and the Galt Lighting Co. for an all-night electric light tervice. 
The contract is terminable if, in the interval, Niagara power should 
be transmitted to Galt. 

Orrawa.—The accounts of the Civic E.L. Commission for the 
half- ear ended November 30th last show a deficit of 32,659. Of 
the $50,000 which the Railway and Municipal Board allowed for 
extension purposes, $33,415 has already been used, so that $16,585 
remains for adding to the present lines. 

HawirTON.— On December 15th a somewhat peculiar and un- 
foreseen accident at Decew Falls, shut down the power station 
of the Cataract Power Co, and Hamilton was deprived 
of a supply of electrical energy for several Loure. It scems that 
the water, after passing through the power house, runs through a 
very narrow ravine and empties into a creek. During the night 
needle ice formed in the contined limits of the ravine, and the 
flowing water could not pass. The water, thereupon, backed 
up towards the power house, which is 10 ft. above the bed of the 
tail-race. The water soon rose above 10 ft, and flowing into the 
power house flooded the generators. The ice was removed by 
the aid of dynamite. . 


Cannock.—The C. D. C. has now received the sanction 
of the Board of Trade to the deed transferring the powers held 
under its E.L. prov. order to the Shropshire, Staffordshire and 
Worcestershire Electric Power Co. The deed provides that the 
company shall pay £500 to the Council for the transfer of the order, 
that the electric lighting shall be installed in а central area at 
Cannock within one year, at Hednesford within 20 months, and at 
Bridgtown within two years. On pay ment of the £500, the deeds 
will be exchanged, and a resolution will be passed by the Council 
giving the company permission to come intothe district. 


Coventry.— The City Council on Tuesday sanctioned the 
purchase of a new water-tube Loiler with chain grate stoker, for 
the electric light works, at an estimated cost of £1,720, and in- 
structed the city electrical engineer to prepare plans and obtain 
tenders for a fireproof extension of the boiler house to accommodate 
the new boiler. 


Croy don.— The T.C. has decided to allow consumers of 
energy for lighting, the following rebates :— Consumers of £100 to 
£250 per snnum, 5 per cent.; £250 to £500, 74 per cent.; £500 to 
£750, 10 per cent.; 4750 to £1,000, 15 per cent.; beyond, 20 
per cent. 


Dublin.—The Dublin Port and Docks Board have just 
successfully carried out an important improvement in their pro- 
perty, by equipping No. 2 slipway with electric power. "This alip- 
way was originally constructed in 1832, at a cost of some £15,000, 
and was at first worked by ha: d power. In 1860 steam superseded 
hand-power, and now electric power bas superseded steam, and 
with the best of results. The carriage, which was made at the 
Board's works, and weighs 100 tons, is capable of accommodating 
ships up to 1,000 tons displacement, and the havling apparatus 
consists of one of Messrs, Day, Summers & Co.’s non-flecting 
winches, driven by a 100-в.н.р. motor, supplied by Messrs, Siemens 
Bros. As showing the advantage of electric power over steam, 
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we understand that a ship can now be hauled up in half an 


1 as compared with from five to six hours under the old 
reg i me. 


Dumfries. — The electricity works which have just been 
completed, were inaugurated on the 21st ult. The work has been 
carricd out by the India-Rubber, Gutter-Percha, and Telegraph 
Works Co., who purchased the prov. order from the T.C. Particulars 
of the equipment, &c., are given elsewhere in this issue. The 
inaugural ceremony was performed by the Provost, amid a gather- 
iog of local people. The company afterwards visited the works 


and were entertained to tea. In the evening the 1ndia-Rubber Co. 


entertained a number of gentlemen to diuner, Mr. W. E. Gray pr-- 


siding. The Provost, both at the ceremony and the dinner, expressed 
disappointment that the ratepayers should have decided to let a 
company carry out the scheme rather than the corporation. After 
reading his remarks, we wonder why he coudescended to perform 
the ceremony. The company also gave a supper the same evening 
to about 40 workmen who have been engaged on the works. 


Dundee.—The Electricity Committee of the T.C. has 
resolved to call in the services of an electrical expert to consult 
with and report upon the proposala made by the city electrical 
engineer as to the most desirable policy to be pursued, viz., whether 
& new station should be put down, or whether the Committee 
should extend the present one on the lines suggested by the 
engineer. It is agreed that whatever recommendations may be 
made, the works shall be carried out uuder the specifications 
and direction of the city electrical engineer. 


Eccles.— The Т.С. has fixed the following scale of 


charges for energy for power: For the first 100 units per quarter, 


24d. per unit; for the second 100, 2d.; for the third 100, 13а. ; 


beyond, 1d. 
Glasgow.—The North British Railway Co. is installing a 


large number of motors at its new College Goods Station, Glasgow. 
The capstans, cranes and hoists in this building are all worked by 
electric power, and the lighting for the most part is also electrical. 
In the Caledonian Railway Co.'s St. Rollox shops at Glasgow, the 
electric power installation is now approaching 600 H.P., energy 
being obtained from the Corporation mains. 


Greenock.—The Electricity Committee of the T.C. has 


placed the building tenders for & combined refuse destructor and 
electric power station. 


Greetland.—In consequence of the opposition of the 
U.D.C., the Electrical Distribution of Yorkehire, Ltd., has with- 
drawn its application for an E.L. prov. order for the district. 


India.— Bompay.—A recent number of the Madras Mail 
stated that the Bombay Government has issued a license empower- 
ing the Tata Syndicate to develop power in the Ghauts for 
industrial use in Bombay. Bombay could well do with 100,000 н.р. 
for power purposes, but the extent of the power is limited so that 
the Bombay Hydro-Electric Co. will only be able to supply 
about 40,000 H.P. There still, however, remains the consideration 
of the conditions of construction of the plant and distribution in 
the city. The scheme bas been, we understand, fully considered 
by the Government, and {һе only objections that have been lsid 
before it have come from tbe Bombay Electric Supply and Tram- 
ways Co., andthe Bombay municipality, but inasmuch as the mill 
demand in Bombay amounts to approximately 90,000 H.P., and the 
Bombay Hydro-Electric Co. can supply but 40,000, there seems 
plenty of scope for the present company to extend its supply, even 
with the threatened competition of the new water-power scheme, 


Kidderminster.—The E.L. Committee has found it 
necessary, owing to developments which have recently taken place, 
to considerably increase the plant, and it contemplates the expendi- 
ture of £10,000 in this direction. Several of the mills in the ‘‘carpet 
borough " have now adopted electricity for driving purposes. 


Lancashire.—A trade correspondent learns that close upon 
a score more cotton mills—spinning and weaving—are to be elec- 
trically equipped in the Manchester, Bolton, Eccles and Leigh dis- 
tricts. Electricity is also to be tried at several more Lancashire 
bleach-works and collieries; in fact, electrical experts are confident 
that big developments will be witnessed this year. 


Leyton.—The U.D.C. has resolved that the optional flat 
rate forenergy be reduced asfrom January Ist from 44d. to 4d. per 
unit, and that a new 8 or 16-c.P. lamp be supplied to each con- 
sumer of 25 units through slot meters, A large consumer in Ley- 
tonstone is to be supplied at 3}d. per unit, upon his guaranteeing a 
minimum payment of £300 per annum for energy. In regard to 
the new generating plant, a letter has been received from Meters. 
Mather & Platt. iatimating that they propose to supply two new 
armatures for the defective dynamos. This was agreed to, subject 
to the alteration being carried out ina maximum period of one 
day. Аз an experiment, three of the existing атс lamps on the 


main roads are to be converted into flame arc lamps, at an estimated 
cost. of £50. 


Mitchellstown (Ireland).—The R.D.C. has applied for 


а loan of £2,846 for the purpose of carrying out an electric lighting 
scheme. 


Newcastle-on-Tyne.—The estimates for street lighting 
in the city for the year ending March 31et, 1908, just issued, pro- 
vides for 837 electric arc lamps, at a cost of £5,067, as against 


£4,584 for 650 lamps in the current year, an increase of 187 lamps 
and £383 in cost, 


New Zealand.—Mr. W. S. T. Goodman, who carried ont 


the Waipori Falls power scheme and the electrification of Dunedin 1 


(N.Z.) tramways for Messrs. Noyes Bros, and who was recently 
appointed city elcctrical engineer at Dunedin (N.Z), proposes to 
introduce flame arc lamps into the city lighting. 


Oakamoor.— Electric lighting has been introduced into 
the village. The residents have voluntarily provided the plant, 


fittings, &c, energy being supplied free by Messrs. Thos. Bolton 
& Sons, Ltd., from their works. 


Penrith.—The U.D.C. has memoralised the B. of T. 
for an amendment order, enabling the E L. order to be transferred 
tothe Penrith Electric Supply Co. The company will pay the 
Council £300 and the costs of the agreement and the present 
application, and the Council is to have the opportunity of purchas- 
ing the undertaking at any time after ten years from the date of 
supply, at not less than the capital cost, plus 10 percent. 


South Africa (VRVIIEIp).— The Local Board recently 


notified that it was prepared to grant a concession on or before 
24th ult. for electric lighting. 


JOHANNESHURG.—At а meciing of the T.C. on November 28th 
the Traction and Lighting Committee recommended a new tariff to 


“come into force as from January lst, 1907, such recommendation 


being approved of by the Council :— 
For lighting .. 6d. per unit up to 7,600 units per month. 


"i .. Bad, ii from 7,200 to 10,000 unita per month, 
Y .. 6d. „ over 10,000 units per month. 
For power . 4d. n at any time. 
ii e. За. n except between 5 p.m. and midnigh 


Meters will not be charged for, except in cases where there are 
small power circuits, which are taken off the present ligbting main, 
when a charge of 23. 6d. per month will be made. Minimum 
charges are on a sliding scale, from 78. 6d. per month for installations 
not exceeding 25 8-c P. lampe, and in proportionate rates up toa 
maximum of £25 per month for installations with over 2,000 8-c.». 
lamps. 

BRAKPAN (Transvaal).— Messrs, A. Goerz & Co. are about to 
greatly enlarge the power station of the Rand Central Electric Co. 
at Brakpan. The concession held by this company has been lately 
extended to 1936, and justifies them in increasing their plant. 
The tariff proposed is a flat rate of 105d. per unit, plus 13d. for 
each hour run. 

PIETERMARITZBURG (Natal).—The Town Council at a meeting on 
December 4th decided to reduce the rate for the supply of energy 
for domestic and power purposes, to 3d. per unit, plus 1s. per month 
for meter rent, with a discount of 5 per cent. for prompt cash. 

DunnBAN.— The borough electrical engineer has hit upon a novel 
way of educating the public on matters electrical, by using the backs 
of the E.L. accounts as an “ Electrical Bulletin,” in which from 
time to time domestic applications of electricity, advice on eize, 
types and locations of lamps, the electrical department's doings, 
how to read the meter, how to test the meter, electric cooking 
and heating, &c., and other matters of interest to electric light 
consumers are given. Such an example might well be copied 
by our authorities, who are seeing the necessity of bringiog them- 


selves more to the fore and assisting their consumers with all ; 
useful ioformation. 


Sunderland.—O wing to the increasing demand for 
electricity at Sunderland, the borough electrical engineer bas 
advised further extensions at Hylton Road power station. It is 
considered necessary to erect a new chimney, and install boilers 
and engines in time for next winter at an estimated cost of £44,000. 
The revenue for next vear— 1907-8— is estimated at £61,140, with 
an output of 9,920,000 unite. The expenditure is estimated a 
£33,230, plus interest and sinking fund, making a total of £57,730, 
leaving a net credit balance of £3,410. There is an estimated 
increased demand of 1,650 KW., and it is recommended that a new 
steam turbo-alternator of 2,000 kw. should be installed. The ques- 
tion will be considered by the Committee shortly. 


Wimbledon.—A Local Government Board inquiry has 
been held with regard to an application by the Town Council for s 
loan of £21,650 for E.L. purposes, the expenditure to be spread 
over the ensuing three years. It is proposed to lay out £13,500 on 
mains; £2,520 on meters; and £2,500 on transformers and sub- 
stations. In his evidence, Mr. Н. Tomlinson Lee, borough elec- 
trical engineer, stated that the service to customers was free and 
the cost varied from £7 to £7 10s., there being an average of 40 ft. 
of cable. The amount mentioned included tbe meter and all other 
charges. А discussion arose with regard to how the work would be 
executed. Mr. Lee stated that he would engage men who had been 
employed on and off for the last five years, and cbarge wages to 
capital account. The inspector, Mr. H. R. Hooper, said he did not 
approve of this method, and suggested that permanent maintenance 
work should be done by the permanent staff. From his own 
personal experience he could say there was no station properly run 
where men were unemployed for certain periods. The town clerk 
said the Council had along correspondence with the L.G.B. on the 
matter, and that body bad declined to give a definition of a per- 
manent workman. The trouble was that the Council being 
obliged by law to have a considerable proportion of its work done 
by contract were unable to keep up an efficient staff. Mr. J. J. 
Caswell objected to the proposed expenditure in the parish of 
Merton upon the ground that a large proportion of the cost would 
fall upon the consumers of Wimbledon. He suggested tbat 
Wimbledon should supply energy in balk to Merton, and that the 
local authority there should bear the cost of distribution. 


(Continued on page 27.) 
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y THE GREAT NORTHERN, PICCADILLY AND BROMPTON RAILWAY. 


Тнк opening on December 15th last, of the above railway, 
adds another important section to the scheme of electric 


railways being carried out by the 


Underground Electric Railways Co. of 


London. 


The new railway, which has a route 
of some 9 miles, connects the 
West and North of London, passing en 
youle through the principal theatre, 
nstaurant and shopping centres, link- 
ing up the District Railway and London 
United Tramway system at Hammer- 
smith with the Baker Street and 
Waterloo tube at Piccadilly Circus, Ше 
Charing Cross and Hampstead line, now 
nearing completion, at Leicester Square, 
the Central London Railway at Holborn 
—where also the Strand branch of the 
new railway is accessible—the Great 


Northern and Midland termini and the 


Metropolitan Railway at King's Cross. 
оше near future the City and South 
london Railway extension to Euston, 
From this point the new tube follows 
the route of the Great Northern Railway 
i Finsbury Park by arrangement 
with that company, and in addition to 


the railway facilities at the latter station. Lives access to the 
North Metropolitan Tramways. The new company lias an 
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tances averaging about one-third of a mile apart. At Hammer- 


smith a terminal station has been constructed beside the present 
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PICCADILLY AND BROMPTON, AND 
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District station, and from this point the route lies alongside 


the latter railway, on the surface. for i mile, when it falls by 
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Fig, 2.—TuNNEL Wonk, HypE Park CROSS-OVER. 


qm capital of some £ 


бо. in perpetuity, 


lal 


_ 


7,000,000, and is leased to the 


Stations hav ; 
ns have been provided on the route, at dis- 


in depth from 20 ft. 
bury Park to 100-123 ft. 
Piccadilly Circus and 60 to 70 ft. 


all Casy vradient to the 
entrance of the double 
iron segmental tubes 
forming the under- 
ground section to Fins- 
bury Park. 

Our view on p. 21 
shows the above gra- 
District 


dient with 


Railway at the side, 
just beyond Багой ғ 
Court. In construe- 
tion and equipment 
the mew railway is 
standard, and prac- 
tically duplicates the 
Baker Street and 
Waterloo Railway, the 
running tubes being 
11 ft. S in. diameter 
and the station tubes 
2] ft. 6 in. diameter, 
cast-iron 


lined with 


segments in the usual 


way. 
The tunnels vary 
below the street level at Fins- 


between Russell Square and 
under the District 
[5 
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route; the usual curves adopted have a radius of 1,320 ft., 


but a sharp curve (330 ft. radius) was necessitated at the 
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Fic. 3.—CRnoss-SrcT:;:oN THROUGH STATION TUNNEL. 


entrance to the 
Holborn Station 
owing to following 
the route of the 
thoroughfare above. 
The steepest gra- 
dients on the ronte 
were constructed for 
retardation (1 in 
66) aud accelera- 
tion (1 in. 33) at 
the entrances and 
exits of stations. 

Car-sheds nearly 
a quarter of a mile 
long, aud contain- 
ing six tracks with. 
inspection pits, are 
provided at Lillie 
Bridge; adjoining 
are extensive elec- 
trically driven re- 
pair shops. 

The track con- 
stroction is almost 
a replica of that 


ou the Baker 
^ - 
V e$ S 
Ho Г) T 8 Š А s 
C + x — — — [B — аЗ — * M9 c - 2 44 > чс — 
(7 ^ ы ni; s 
AE ue \Positive adductor M ET > EC — МЕ 
A: ei “| *__ i Ф Aj 


= 
Top of running rail to centerjaf Lunnel 4' 13/8" 


2 (S en Moto N > 
Zi XS | МЫП, Fibre Washers Bushing | 


Feit Pad 
2 — aft 
OI | NE fehi A thick | | 


Ye" thick 


2976 


Е.с. 4.—A TypicaL TUNNEL STATION : KiNG's Cross. 
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irons on their under side, which, when embedded in the 
concrete foundation lining the bottom .of the tube, are 
practically immovable. With a view to securing elasticity in 
the track, the ends of the sleepers carrying the running rails 
overhang the foundation, and with the running rails 
themselves are supported on crushed granite ballast. A 
3.in. diameter drain is embedded in the concrete under the 
centre of the track, and connected with cross gutters at in. 
tervals, and sumps at the foot of each gradient. The concrete 
is carried up the sides of the tunnel in the form of a lining 
2 ft. above the ballast, with a view to preventing accidental 
short-circuits between the collecting shoe and iron segments 
forming the tunnel, such as have occurred on the Baker 
Street and Waterloo line, where this was not done. 

The track rails are of bull-headed section, weighing 90 lb. 
per yard, and are laid to the 4 ft. 84 in. gauge; they are sup- 
ported on } in. of pressed wood felt in chairs of normal 
pattern, and fished together in the usual way. 

The conductor rails are rectangular in section, and weigh 
45 lb. per yard ; the power rail. is outeide the running rail 
at the side of the tunnel, and the return rail midway between 
the track rails, both being supported on Doulton insulators, 
and bonded with flexible wire bonds. 

The rails were all supplied by Messrs. Bolckow, Vaughan 
and Co. „ 

The sectional views through the tunnel and track. 
for which we are indebted to the Tramway and Railway 
World, give a good idea of the construction used. 

Energy for the operation of the line is obtained from the 
Lot’s Road Power Station of the Underground Railways Co., 
which was fully 
described in the 
ELECTRICAL RE- 
VIEW of June 9th, 
1905, the turbo- 
generating plant 
there installed sup- 
plies — three - phase 
alternating current 
at 11,000 volts and 
331 cycles to the 
District Railway 
gub-státion at Earl's 
Court, and from 
the latter six cables 
(giving a duplicate 
transmission) are 
carried down а ver- 
tical shaft to the 
Great Northern, 
Piccadilly and 
Brompton tunnels 
below—three cables 
being bracketted te 
the side of eacli 
tube. 

Three вор - sta- 


Ш h 3 | 2 3 Feet. 


| 


"LEM ! 
— > — — — 
— v — WE CIEL 1/2 x2 x% Angle 8 long, secured W ON 


^l x3 to project 2"either side of sleeper 
Sand а Cement Grout 


Crushed Granite Cubes (washed ) 
lp pass 4" Ring 


Fic. 5.—SEcTION THROUGH THE TRACKWORK, SHOWING ARRANGEMENT OF RUNNING AND POWER RAILS. 


Park Corner, 
Russell Square and Holloway ; the plant installed Ye 
exactly similar to that used оп the Disti ict and Ba er 


Street and Waterloo Railway. The permanent way is tions are provided, situated at Hyde 
laid on 10 in. x 5 in. Karri sleepers, which are practically 
fireproof, spaced 3 ft. 4 in. apart. and vrovided with angle- 
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: Railways, comprising three 800-Kw. 
iis a nd firat, ud two 1,200-Kw. rotaries in 
ind = and third named sub-stations respectively. 

шетте there is the usual complement of single-phase 
transformers, switchgear, signal motor -generators and air 
compressors, &с., 
all supplied by the 
British Westing- 


house Co. 

The cables, both 
н.т. and L.T., the lat- 
terforenergising the 
power mil at 550 
600 volta, were sup- 
plied by the British 
Insulated and 
Helsby Cables, ТАЧ. 

The stations are 
quite a feature of 
this, as of the 
Baker Street and 
Waterloo Railway, 
the buildings at 
street level, com- 
prising the booking 
ball, Åc, being exe- 
cited’ іп reddish- 
brown glazed 
bricks, which 
render them easily 
distinguishable ; 
the station tunnels 


also are lined with Fic. C.- THE Гоха Scissors CROSSING, FINSBURY PARK. 


coloured glazed 

tiles arranged in various patterns, with the same object. 
à view in the King’s Cross station is given on p. 20. 
The Holborn station forms a junction with the branch 
leading to the Strand, a physical junction being made only 
with one tube, àe., that leading from Finsbury Park to 
Hammersmith, the other Strand tube having a dead end. 


Fr) 


Banox > 
5 Сосат біріне, AND ENTRANCE TO TUNNELS. 


lt T Understood 
“wood that the Strand = 
u a thuttle service. па to Holborn section will be 


, OMMunicat; Я 
з mainta tion between the booking hall and platforms 


being sided both lifts and spiral stairways, the latter 
Di up the жыш гр Бепсїев, Vertical ventilating. ducts 
05 fl Gin фа n the spiral stairways, and are connected 
a. Heenan & Fronde fans, each capable of 


drawing some 18,500 cb. ft. of air per min. from the 
tunnels, to which they are directly connected by the ducta. 
In all 19 exhaust fans have been provided, driven in each 
case by a 10-H.P. motor. 

The lift work has for the most part been carried out by 
the Otis Elevator 
Co., the exception 
being at Finsbury 
Park, where hy- 
draulic lifts by 
Messrs. C. & A. 
Musker are in- 
stalled, worked from 
an enlarged hy- 
draulic plant, owned 
by the Great 
Northern Railway 
Co. 

At Holloway Sta- 
tion an innovation 
bas been introduced 
in the shape of a 
moving spiral con- 
veyor, which is in- 
stalled in place of a 
lift, occupying a lift 
shaft. This con- 
veyor consists of an 
endless band, mov- 
ing at a speed of 
100 ft. per min. 
arranged in the 
form of an outer 
and inner spirals, 
travelling in opposite directions. The band consists of teak 
boards supported by steel chains, and it is provided with a 
flexible handrail; the passenger, of course, has to step on 
or off the moving conveyor when entering or leaving it. 
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Еа. 8.—THE GREaTHEAD SHIELD AT WORK : STRAND 
EXTENSION, G.N., P. AND B. RAILWAY. 


The apparatus was supplied by the Reno Electric 
Stairways and Conveyors, Ltd., as an experiment, 
and it is claimed to have a much greater capacity than 
a lift. 

The electrical lift work is naturally a very important 
feature of this, as of other similar railways. | 

In all some 60 electrical lifts have been provided, ranging 


23) 


Fia. 9.—SiGNaL CABIN, HYDE PARK CORNER, SHOWING SWITCH GEAR AND ILLUMINATED 
DIAGRAM. 


from two to five 
per station, accord- 
ing to probable 
traffic requirements. 

The lift shafts 
are approximately 
18 ft. in diameter 
and accommodate 
two steel cages; 
each of the latter 
has a nominal lift- 
ing capacity of 
10,000 lb. at a 
speed of 200 ft. 
per min., and will 
comfortably carry 
70 passengers. 

The cages are 
each suspended by 
four i-in. diameter 
steel ropes, and are 
partially balanced 
by counter-weights 
suspended by simi- 
lar ropes, the ropes 
passing over sheaves 
tothehoisting drum. 

Each cage is controlled by an Otis 
magnet controller, the switch handle 
being located near the entrance gate. 
Two independent control circuits are 
provided, viz., an ordinary working cir- 
cuit and an emergency circuit. With 
the former, the movement of the con- 
troller handle has the effect of cutting 
in or out resistances by means of a series 
of magnetic switches mounted on a 
control board in the lift room. The 
emergency circuit enables the cage to be 
stopped by its attendant, who can operate 
either a safety switch or a special 
switch on his controller, which results 
in the short-circuiting of the hoisting 
motors. The over-running of the land- 
ings by the car would automatically 
bring into action limit switches securing 
the same end; and the sticking of the 
cage in the guides would bring into 
action a “ slack cable switch, with the 
same result. 

The electrical winding gear is usually 
located over the lift shaft, and consists 
of a winding drum coupled at either 
end through worm gear to a 35-H.P. 
General Electric motor, with a speed of 
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695 R.P.M. These motors are run in 
series on special 575-volt circuits from 
the sub-stations ; they are provided with 
three field windings, i.e., a series field 
used in conjunction with the shunt 


running field when 


starting, and cut-out 


when speed is obtained; the running 


field ; and a special 


stopping field. 


In case of failure of the operating 
current the whole of the above field is 
automatically thrown across the armature 
as a low resistance shunt, and the 
motors becoming self-exciting, a powerful 


brake action is set 


up to rapidly retard 


the speed of the cage. 

A powerful electro-mechanical brake 
on each worm shaft is brought into 
action by the limit switches as the 
cage nears the end of its travel, or 
through failure of the operating current, 
and excessive speed is guarded against 
by means of an Otis governor, which 
actuates a safety apparatus under the 
cage for gripping the wooden guides. 


Oil buffers, with 


Fic. 10.—HOLBORN SIGNAL CABIN D, CONTROLLING THE STRAND JUNCTION. 


Fig. ll.—SHowiNG SIGNALS AND AUTOMATIC STOP IN TUNNEL A 


5 in. dia. plungers 
with a stroke of 
8 in., are also fitted 
under the and 
balance weight with 
a view to bringing 
them to rest with- 
out Shock in emer- 
gencies, so that 
very completed pro- 
vision has been 
made for safety in 
operation. 

The lift atten- 
dent works his 
entrance gates by 
hand, and those 


for exit, on the 


opposite side, by 
compressed air 
supplied from the 
signal air mains. 
The exit doors 
on both upper 
and lower land- 
ings are gimilarly 
worked, although 
neither can be 


т SrBAND JUNCTION. 


fr / 


e. ` 


Е я 
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веле unles the cage is within a few inches of its stopping out in case of need, and the local electric supply authority 
position. 8 : has been drawn on for supplying emergency incandescent 
A тенте of compressed air is provided fopsemergency circuits which are continuously in service at each station. 
working in the shape of a 50-gallon d 
mervoir in the bottom of the lift shaft. 
Both the stations and tunnels are 
dexrially lighted as usual in recent 
work of this kind; the Maxim 
are lamp has been adopted for book- 
ing office and platform lighting 
as on ће “ Bakerloo” and 
District Railways, these lamps 
being fed from the lift circuits or as 
an alternative from the power rails in 


the tunnel Cenerstor NLGATIVE MAIN 
Incandescent lighting is also pro- Ета. 12.—DIAGRAM SHOWING WESTINGHOUSE AUTOMATIC SIGNAL SYSTEM. 

vided in the stations, and the tunnels 

are continuonsly lighted by 16-C. P. incandescent lamps The Hammersmith station, as previously mentioned, is on 


quel about 40 ft. apart, and fed from transformers the surface, and consists of three concrete platforms with 


t- Doorway | s Doorway - : 


Fic 14.—ErECTRO-PNEUMATIC Psist Motor AND MOVEMENT, 
1N TUNNEL. 
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у Oris ELECTRIC PASSENGER Fig. 15.—AvTOMATIC MAGAZINE FoG-SIGNALLING APPARATUS, 
ED AT STATIONS. NEAR Baron’s Court. 


in the hates: 5 
bm ations, with alternating current at 220-volts steel roofs. Two running roads are provided, and they each 


Any substation ican suppl . end in single plunger oil buffer with a 17-in. diameter 
A ” pply the tunnel lighting through- cylinder and 7 ft. stroke. These buffers are capable of 
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pulling up a 200-ton train running at 10 miles per hour; points have to be controlled from signal cabins, as at croes. 
the retarding force is constent, due to the automatic overs and sidings, semi-automatic signals ere installed. 

decrease of area of the orifices through which the oil bas to The automatic signalling was described at length in the 
ELECTRICAL REVIEW, June 2nd, 1905 ;- compressed air at 
65 lb. per sq. in., supplied from the sub-ststions, is used to 


operate both points and signals, its entry to or release from К: 
the signal motora being controlled by track circuite A 
with relays in series between the track rails, t.e., the short- EE. 
circuiting of the relays by a train in a eection has the effect DOE 


Г 
Fic. 17.— THE SPIRAL Movine STAIRWAYS, HOLLOWAY 
STATION. 
of putting the signal behind the train (which stands normally 
at “line clear”) to * danger." The electrical supply for 
Fic. 16.— View IN Driver's COMPARTMENT, Motor Солсн, energising the apparatus is derived from a negative cable 
showine B.T-H. Сонтво Taufe I. running the whole length of the line and supplied from the 
| sub-stations, a pressure of 60 volte being maintained between 
pass as the plunger is forced in. These buffers were supplied this cable and the positive running rail. | 
by Messrs. Ransome & Rapier, Ltd., of Ipswich. This supplies power for the track circuits, for charging 
A very complete system of electro-pneumatic signalling the accumulators at the power-worked interlockings and for 
has been installed by the Westinghouse Brake Co., similar working all relays, special circuits and other purposes, the | | 


Fic. 18.— TRE Lirr Коом, PICCADILLY CIRCUS, SHOWING THE Oris HOISTING GEAR, &c. 


to that adopted on the District and the Baker Street and power required for the track circuit being about 3 KW. per 
Waterloo Railways. In the through-running portions mile of single track. 


of the tunnels the signalling is entirely automatic, but where Both the signals and point motors and movements are fixed 


! 


Yol 60, No. 1,5:9, JANUARY 4, 1907.] 


IHE ELECTRICAL REVIEW. 25. 


io the side of the tunnel, owing to the 
cramped accommodation, as shown on 
pp. 22 and 23. | 

The working signal cabins оп the 
tube section of the railway are only 
two, e, at Holborn and Finsbury 
Park, but emergency cabins for working 
cross-over roads are provided at Hyde 
atk, Covent Garden and York Road, 
id at Barons Court and Hammersmith 
e District Railway cabins are used 

le wiews. of cabins are 
ectro-pne matic locking frame, 
complement of miniature signal 


O 
Ji 


levers, an illuminated train 
set of accumulators and con- 
| itchgea ,'&c., are installed in 
г Conflieting signals are divided 
5 controlled by one lever, and 
m of a signal in a group is 
wn the position of the paipts 
rement of 


lever is 
СОП ied by T 
Wit lon 1,е., ше 
lease ol м elec- 
trical lock) that the 
operation has heen 
completed ; a simi- 
lr arrangement 
obtains in the case 
of signal levers 
when 4 signal has 
to be restored to 
danger—in order to 
indicate that the 
signal has actually 
returned to danger 
—although . owing 
to the automatic 
action of the train 
in throwing its rear 
signal to danger 
immediately, the 
Signalman can 
usually replace his 
lever in one stroke. 

As a rule there 
are no distant sig- 
vals, but repeater 


Fic. 19.—Stanparp 200 H.P. B.T.-H. MOTOR, ADOPTED ON G. N., P. AND B. 
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RAILWAY. 


signals with yellow 
in place of red 
lights are provided 
in situations where 
the view of the 
ordinary signal із 
obstructed. Adlake 
long- burning oil 
lamps are provided 
to all signals, and 
the automatic train 
stop, familiar on 
the District, is also 
installed at cach 
stop signal. 

A particularly 
interesting feature 
of the signal cabins 
Is the illuminated 
train diagram 
shown on P. 122. 
the various roads 
correctly sectioned, 
boxes, points, sig- 
nals, &c., are painted 
on glass which ig 
| : opaque except for 

эсе page >; the roads, Three 

electric lamps are 
arranged behind each road section jn 
the diagram. controlled bv the track 
circuit relays, and are always alight 
except when a section is occupied һу 
а train. 

The sections on the diagram are 
correspondingly lettered to the various 
levers controlling signals and points on 
actual sections, and the signalman thus 
has accurate knowledge and control of 
the traffic in his vicinity. 

Some idea of the capacity for dealing 
with traffic which such an installation 
gives, can be gathered at the Hammer- 
smith cabin, where 10 trains and upwards 
per hour are dealt with by one man, 
who may have on his illuminated 
diagram, four running trains on parallel 
lines, and others in sidings. Altogether 
S4 automatic stop signals, 72 gemi. 
automatic, and 27 repeater signals are 
installed, the sections being arranved 
for a 14-minute headway. | 

The points differ from the signals 
in that they require power for movement 
in either direction. In the case of 
facing points, the switches, plunger 
and locking-bar are all operated by 
one motor, the completion of the 
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operation, as previously mentioned, being indicated to the 
signalman. 

An innovation in the way of fog signalling apparatus has 
been introduced on the new line near Baron’s Court, con- 
sisting of an adaptation of the Clayton fogging apparatus, 
operated by- a com- | 
pressed-air motor, as 
in the case of the 
automatic stops. 

Its gencral appear- 
ance will be gathered 
from our illustra- 
tion, їп which the 
arm for automatically 
conveying the detona- 
tors from the maga- 
zine on the left to 
the rail, and return- 
ing the empty clips, 
can be seen. In 
action, a whistle 
connected to the air 
main, vives warning 
if the supply of 
detonators in the 
magazine is exhausted, 
or if the magazine 
happens to be re- 
moved from any 
cause. 

The rolling stock 
on the new rail- 
way includes 72 
motor-cars, each 
ey tipped with two 
motors, and 116 
trailers, 216 of this 
number were supplied from the Continent and the remaining 
two by British makers. 

In design the cars resemble the Baker Street and Waterloo 
coaches, but have a better finish, and a more serviceable 
colour outside, viz., lake. 

Steel has been emplored almost wholly in their construc- 


oe 
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FLv-wHEEL CONVERTERS (ILGNER System), MATHIAS STINNES Prt, 


tion, the exception being certain non-inflammable panelling : 
tie seats are of the familiar rattan cane. 

Each motor-car will seat 42 passengers and each trailer 
52, the former weigh 274 and the latter 164 tons; three 
coach trains will be used in the first instance. 

The electrical equipments, as in the case of the District 
and Baker Street and Waterloo Railways, have been sup- 
plied by the British Thomson-Houston Co. These consist 
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of the standard type G E 69 200-н.Р. motors and 8 

Thomson-Houston control; for a complete н ёз, E 
the motors and control system we must refer readers to Vol 
49, p. 973 of the ELECTRICAL REVIEW. 


The master controllers are equipped with the so-called 


(See next page.) 


* dead man's handle,” which ensures that in the event of the 
motorman removing his hand from the controller from any 


cause, the power will be cut off and the brakes applied 
automatically. 


The bridge method of changing from series to parallel 
combination of the motors, adopted in these trains, allows 
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(See next page.) 


the transfer to be effected without interrupting the current 
in either motor, and eliminates the unpleasant sag in speed 
usually noticed when this is not provided for. 

The motor circuit is protected by a positive and a negative 
fuse in addition to the circuit-breaker, the negative fuse 
being considered advisable, as the negative conductor rail is 
not earthed. 


All the control apparatus, as well as the air compressors, 
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is carried in a steel cab at the driving end of the car. Here 
the contactors and circuit-breakers are hung from horizontal 
slate panels, supported by rigid steel framework, as shown 
in our illustration page 24. This form of construction 
was adopted becanse the small diameter of the tunnel does 
not allow sufficient room for the apparatus to be carried 
ander the car, as in the case of the District Railway. It is 
also considered safer on the tube lines to have the apparatus 
enclosed in a steel cab, in case of any fault developing in the 
equipment while a train is running in the tunnel. 

In addition to the passenger stock, there are two 
sccumnlator locomotives, which were originally used in the 
transport of excavated material from the tubes during con- 
striction (ELECTRICAL Review, Vol. 57, p. 638), and are 
now employed for shunting purposes. 

In conclusion, we may note that the journey from 
Hammersmith to Finsbury Park is timed to occupy 38 
minutes; the average speed being 15 miles, and the maxi- 
mum speed 25 miles per hour. 

Graduated fares, season tickets and through bookings with 
the Great Northern, Midland, Baker Street and Waterloo, 
and District Railways, and London United Tramways, are 
features of the new tube, which the promoters intend: shall 
lack nothing in attractiveness to the travelling public. 

Mr. Jas. R. Chapman is the chief engineer of the Under- 
ground Electric Railways Co. of London: to him and his 
авап, Mr. G. Rosenbusch and Mr. C. E. Strange, we 
ure indebted for information supplied. 


Our half-tone views, with the exception of figs. 14, 16 and 19, 
were prepared from photographs taken by Mr. G, Marshall Smitb. 


ELECTRICALLY-OPERATED MAIN 
WINDING MACHINES. 


[By Orr BERLIN CORRESPONDENT. ] 


Is view of the ever-increasing favour met with by electrical 
operations in mining. a description of a few winding plants 
operated on the Ilgner-Siemens-Schuckert system is of 
interest at the present, time. 

On the facing page we illustrate one of the two 
main pit winding engines installed at the Mathias 
Stinnes Mine, near Carnap, Westphalia, for an output 
of 100 tons per hour with a depth of 500 metres, 
which, however, is to be increased eventually to 800 
metres, The useful load for each run is 4,800 kilo- 
grammes and the maximum speed of winding 14 metres per 
wond. Fly-wheel converters fed from the Rhenanian- 
Westphalian Electricity Works (situated 9 kilometres 
distant) serve to operate all four machines. The fiy- 
wheel converter plant provisionally comprises two converters 
conpled together, each of which consists of a fly-wheel, a 
three-phase motor and two dynamos. 

(wing to the impossibility of concentrating the fly-wheel 
mass required for compensating the load of one machine, in 
a single fly-wheel, two fly-wheels each of 43 tons weight 
bave been provided. These together compensate for any 
fuctnations in the load of a winding engine, being coupled 
to the motor-generators of both winding engines. Whenever 
de two winding engines start simultaneously at full-load 
(in which case the fly-wheel masses will be insufficient) 
‘convenient loading up is ensured by interlocking the 
the controlling lever for a partial movement, by means of а 
loking magnet arranged in the controller of the winding 
Pau. The winding speed then reaches only half its normal 
"ite, the fly-wheel masses being allowed sufficient time to 
rear their proper specd. 

n addition to the two winding engines above men- 
о], there have been installed two others, which at 
nent are connected only in emergencies to the existing 
table fy-wheel converter. As soon as these machines are 
taken mto regular operation, another fiy-wheel converter of 
"Atl similar design will have to be provided. In order, 
dn father equalise the amount of energy required for 

fonr бы engines, two steering dynamos have been 

Provided for each of the latter, their connections being such 


. 


ав to enable either (voltage variation) dynamo of a double 
fly-wheel converter, in the event of all the four machines being 
operated, to be connected up in series with another on the 
other converter. The four large fly-wheels will then be 
coupled together both electrically and mecbanically. 

On p. 25 is represented the main pit hauling engine of 
the De Wendel mine, near Hamm, Westphalia. The output 
of this machine is 175 tons per hour, the depth of pit being 
at present 750 metres (to be increased to 900 metres), the 
useful load each run 3,200 kilograinmes and the maximum 
speed of winding 1х metres per second. 

This plant has been designed on a similar plan to the 
above, but there is only one hauling machine and one 
motor-generator installed at the present moment. However, 
two fly-wheels, of 43 tons weight each, were installed from 
the beginning in order to compensate for the variations 
in load. 

In the case of the main pit winding engine of 
the Mansfeld Copper Slate Mining Co., at Eisleben, the 
output is 95 tons per hour with a depth of pit of 330 
metres (to be increased to 575 metres), a useful load of 
2,200 kilogrammes, and a maximum winding speed of six 
metres per second (to be raised to 12 metres per second). 

The main pit winding engine of ће Lahrisch-Mönnich 
Mining Superintendence, at Karwin, Austria, ів a final 
example. This machine is worked with a depth of pit of 
580 metres, an output of 125 tons per hour, a useful load 
of 3,050 kilogrammes, and a maximum speed of winding 
of 12 metres per second. 


LIGHTING and POWER NOTES. 


(Concluded from page 18.) 


Southport.— The Electricity Committee's operations 
during the past year resulted in a gross profit of £14,710, against 
£14,771 last year, and a net profit of £3,375, against £3,355. The total ` 
income of the estate for the year 1904-6, was £21,059, compared with 
pyre in the previous year. The expenditure amounted to 
£20,283. 


Standish-with-Langtree. — It is notified in the 
London Gazette tbat the B. of T. has revoked the E.L. Order, 1901, 
as from December 21st last. 


Watford.—A L. G. B. inquiry was held last week into 
the application of the U.D.C. for a loan of £13,500 for E.L. purposes, 
The inspector said he should want particulars showing how the last 
loan of £25,000 had been expended, and referring to the fact that 
the capital charges per unit continued to increase, and remarked 
that the undertaking was not in a very healthy condition. The 
inquiry was adjourned sine dic for the particulars asked for to be 
given. 


TRAMWAY and RAILWAY NOTES. 


Australia,—Nrw Бостн WALES.—It has been agreed 
to construct an electric tramway from George Street, near the 
Sydney Harbour Station, to Erskineville at a cost of £10,000. The 
West Maitland and District Hill Electric Tramway and Bellevue 
Hill Bills have passed the third reading. 

Victorta.— Messrs. Noyes, in their report on the proposed electric 
tramway to St. Kilda, estimate the cost at £72,000 with “ sleeper” 
and £56,000 with concrete construction, and that there would be a 
saving of £2,800 if arrangementa were made with the proposed 
Prahran-Malvern tramway for a joint power house. 


Blackpool.—The Corporation tramway service on Boxing 
Day had to be abandoned up and down the promenade. A very 
severe snowstorm raged during the holidays, and we learn that the 
Fleetwood tramroad was snowed up also, the company’s cars 
being similarly stranded. i 


Continental Notes.—Bkrc1CM.—4A new electric tram- 
way between Ixelles and Schaerbeck, near Brussela, was put in 
operation on the 1st inst. 

ITALY.—The (/ohe reports that as an electric train was entering 
the station at Gallarate, Lombardy, on the 27th nlt., it collided with 
another train standing on the line. Several coaches were much 
damaged, and about 30 passengers were injured, many of them 
seriously. 
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Croydon.—The first seven months’ working of the 
Croydon Corporation Tramways Employés’ Sick Benefit Society, of 
which the tramways manager, Mr. T. B. Goodyer, is the president 
and treasurer, has been very satisfactory. The total receipts have 
amounted to £175 18s. 4d., while £24 15s. has been paid out in 
sick pay, £21 19s. 8d. in medical officers’ fees, £3 158. 8d. to 
members leaving the service, 49 78. for death grant to member's 
wife, and £9 19s. ñd. incidental expenses, leaving а share-out of 
12s. 44d. per member (seven months) It has been decided to 
increase the contributions from 7d. to 1s. 1d. per week (1s. ordinary, 
and 1d. medical attendance), and the sick pay to 20s. per weck for 
the ensuing year, and, as 160 members have been enrolled, even 
more satisfactory results are looked forward to during 1907. 


East Ham.—The snow is given as the cause of a Cor- 


poration car skidding and leaving the track on the 28th ult. The 
car ran on to the pavement, and crashed into a draper's shop. 


Glasgow.—The Tramways Committee has again decided 
to construct a line to Thornliebank, in order to relieve the pressure 
on the Ronken Glen route. The recommendation was originally 
sent back for further consideration when it first came before 
the T.C. 

The general manager of the tramways submitted a scheme 
for connecting the tramways power station at Pinkston aud the 
Port Dundas station of the electricity department, and the Com- 
mittee agreed to recommend that the scheme be approved, and that 
the work be proceeded with. It was remitted to а Sub-Committee 
to consider and report on the question of providing at the power 
station, Pinkston, additional generating plant. 

The gencral manager submitted to the Corporation Tramway 
Committee a report on the danger of allowing cylinders containing 
charges of gas, for use in connection with limelight entertaiuments, 
to be carried on the cars, and also a relative report thereon by the 
city analvst, and the Committee, after consideration, was of 
opinion that the carrying of these cylinders on the cars should be 
discontinued. 

The Tramways Committee, in order to meet the ever-increasing 
requirements of the system, has recommended the building of a 
hundred new cars. They will be built at the Corporation works, 
and will be turned out at the rate of two per week. 


Haslingden.—The T.C. has resolved to give notice to 
the Accrington Steam Tramways Co. that at the end of six months, 
as from January 4th, 1907, it will exercise its powers to purchase 
that portion of the company's undertaking which is in the borough. 
It is proposed to electrify the undertaking after the purchase. 


Leyton.—The surveyor, the electrical engineer and the 
tramways manager are to report upon proposals for tramway 
junctions with the Walthamstow system, and are also to prepare au 
estimate of the cost of the proposed work. 


Liverpool.—^Mr. Mallins, traffic manager of the Liverpool 
tramways, recently invented an improved appliance for use with 
electric cars, as an auxiliary device tor sanding rails when slipping, 
or to enable a driver to effect an emergency stop, whether а car be 
travelling forwards or backwards. Toe apparatus in question has 
been patented, and the Liverpool Tramways Committee has decided 
to have 50 cars fitted with it. The chief features of the apparatus 
consist in the use of an auxiliary hopper to contain sand, and of a 
system of levers and rods, by means of which a driver may, at will, 
cause a more copious supply of sand to fall on the rails, than an 
ordinary sand-box yields. The auxiliary hopper is fixed so that its 
delivery tube shall be within a few inches of the rim of the wheel, 
the tube of the ordinary sanding supply being fixed a little farther 
from the wheel. The two supplies of sand are controlled by one 
small foot-lever. The auxiliary sand supply of the rear wheels of the 
car can also be brought into play without the driver's having to leave 
his platform, in the event of a car from any cause beginning to 
move backwards when ascending a hill. In tests made at Liver- 
pool, on greasy rails, а car, When travelling at 12 miles an hour, 


was stopped in 3 yds. by using sand from the auxiliary supply, 


whereas by the ordinary supply the car could only be stopped in 
15 to 20 yds. ' 


London.—GREAT WESTERN AND METROPOLITAN RAIL- 
ways.—The daily Press recently reported that, owing to the heavy 
snowstorm last week, it became necessary to run some trains by 
steam power for a few trips in the early morning. 

L.C.C.—It appears that the snow last week gave the tramways 
department considerable trouble, their various services being 
many times disorganised. 

A car, on the 28th ult., left its appointed path for the pavement, 
and demolished a lamp. The plough, of course, remained in the 
track and obstructed the traflic. The Standurd says that last week 
the spectacle of vivid flames beneath a car, which was enveloped in 
black smoke, attracted much public atcention, and we learn that 
“similar accidents occurred on two or three other occasions" 
during the time of snow. 

According to the Tribune, the County Council is making arrange- 
ments for the erection of a sub-station at Loughborough Junction, 
at an estimated cost of £80,000. This will provide additional 
service on the existing lines, at present curtailed owing to an 
insuflicient supply of energy. The temporary iron structure, built 
at Loughborough about three years ago for the purpose of a local 
electric supply, is being offered for sale, while the machinery con- 
nected therewith has been disposed of. 


The isolated section of the C.C. tramways along Commercial 


through the streets. 


Road to Poplar, which has quite recently been opened for electric 
traction, bad, on the 31st ult., to be operated by a borse service 
again. The electric service was being operated from a aub station 
at Limehouse, not yet properly equipped, and the temporary plant 
in use broke down. ; 

Lonpon Unitep.—The London United Tramways Co. is seeking 
Parliamentary powers to construct a subway for foot passengers 
between the approach to the Great Western and Metropolitan 
station and the Metropolitan District station at Hammersmith. It 
is to be completed within five years. The Bill also contains clauses 
in which the company asks that the time for the completion of the 
tramways under construction shall be extended to 1909. 

WATERLOO AND CITY Ratiway.—It was reported tbat as from 
January lst the Waterloo and City Railway would be taken over 
entirely by the L. & S.W. Railway Co. Since it was opened in 
1898 the L. & S.W. Railway Co. has operated the line for a certain 
proportion of the receipts, stated not to exceed 55 per ceat. Little 
alteration in the working, we understand, will take place at 
present. 

METROPOLITAN District RatLwaAy.— We understand that the 
company has decided to run its short trains at more frequent 
intervals between Ealing, Hounslow, Richmond and Wimbledon 
and the City. It is reported that in busy hours cars will leave 
South Kensington for the City every 24 minutes. 


` 


Manchester.—The late srowstorm seriously affected 
the working of the tramwaye. The task of clearing the lines 
of the heavy mass of snow which fell on Wednesday and Thursday 
last week was enormous. Before anything was done in this 
direction on Wednesday morning, a number of cars left the sheds 
with the expectation that they would be able to force their way 

Some of them got into snowdrifts, and 
had to be dug out—not without injury. Some 30 or 40 were 
taken into the sheds, in the course of the day, with damaged 
resistances. The traffic receipts fell seriously, whilst working 
expenditure was largely increased: and at the end of Christmas 
week it was found that, for the firs& time during the year, the 
income of the Department was exceeded by the outlay. But it 
appears that, for the calendar year, the fares have yielded £50,000 
more {һап in, 1905, so that a single week's loss does not spoil the 


record. In previous years it has not been unusual for several weeks 
to show а loss on the working. 


Rochdale.—The cost incurred in the acquisition and 
construction of the tramways in the borough totals £350,720, made up 
as follows :—Acquisition of the old steam tramways from the Bury, 
Rochdale and Oldham Tramways Co. cost £80,208, including £4,771 
loss on the working of the old steam system ; £137,492 was expended 
on electrifying the system, and £133,023 for other purposes in connec 
tion with the undertaking. The Tramways Committee has decided 
to place the loss incurred in working the steam tramways to the 


tramways revenue account, and to apply to the L. G. B. for eanction 
to borrow £35,023 for tramway purposes. 


South Africa. —JoHANNESBURG.— The first serious 
accident on the municipal tramways happened on December 5th, 
near midnight, on the Yeoville section. A car containing eight or 
nine passengers, when travelling at a good speed, jumped the rails 
on a curve and completely overturned. The majority of the 
passengers were severely bruised and received numerous contusions, 


while four, including the driver and conductor, were more 
severely injured. í 


South Lancashire.—The South Lancashire Tramways 
suffered a good deal from the late snowstorm. In the Leigh and 
Atherton district, particularly, inconvenience and delay were 
experienced. Numerous cars were embedded in the snow, and on 
Christmas night at Atherton, half-a-dozen stranded passengers had 
to spend the night in a waiting room. Miners and mill-workers, 
who depend on reaching their work by car, suffered great lose. 

It was expected that the company's last link in the Manchester 
district, viz., from Newtown, Pendlebury, to Unity Brook, Kearsley, 
would be completed with the dawn of the New Year, but the severe 
weather experienced of late has retarded the work. 


The Simplon Tunnel.—In 4 letter to the Morning Post 
of December 25th last, Mr. Francis Fox writes on behalf of the 
Government Railway Department of Switzerland as follows :— 
' Since the commencement of the great work of the piercing of the 
Alps by the Simplon Tunnel paragraphs have appeared in various 
London papers, emanating from a Swiss source, stating from time 
to time that the tunnel, owing to the unprecedented difficulties 
encountered in its construction, was to be abandoned. Whether 
from rivers of cold water, hot springs, difficult ventilation, or 
falling of rock, the work was impossible. Notwithstanding these 
ominous forecasts the work bas been successfully accomplished, but 
even this does not stop the pen of this correspondent. He has 
lately written to say the heat is insufferable, the ventilation is 
imperfect, the arch is being crushed, and the permanent way dis- 
placed. Iam instructed by the Railway Department to contradict 
once and for all these statements. The railway tunnel through 
which the trains pass is in perfect condition, the ventilation excel- 
lent, and the comfort of the trains all that can be desired.” 


York.—The Tramways Committee of the Corporation has 
passed a resolution recommending the City Council to refuse con- 
sent to the promoters of the York and District Tramways Bill, 1907, 
for laying down any tramways in the city, and that, if necessary, 8 


memorial be lodged in Parliament, complaining of the non- 
compliance with Standing Orders. 
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Wolverhampton.—The Lorain surface-contact system 
of electric traction has during the recent frost and snow disap- 

inted its advocates, for whilst outside the borough the overhead 
cart bave never ceased to run, the Lorain cars within the borough— 
or, at least, many of them—bave not been able to cope with the 
wintrr elements. Snow commenced to descend on Christmas Eve, 
the fall being succeeded by a severe frost, and on the evening of 
Chnimas Day there was again another heavy downfall of snow. 
By arrangement the cars did not run on Christmas Day, the men 
receiving a day's holiday as well as a day's рау; but on Christmas 
evening a number of the officials turned out with the object of 
getting the lines cleared and in readiness for the Boxing Day traffic. 
Their efforts however, were almost unavailing, so firm a hold had the 
frost on the track. Fora portion of Boxing Day the lines to Willen- 
hall, to Bilston, and the Whitmere Reans were open; but the traffic 
«as conducted with great difficulty. The lines to Tettenhall, to 
Wednesfield, and to Bushbury, however, were not opened until 
Friday, and during the whole of Wednesday and Thursday, and on 
Friday morning, men were busily at work with spades, shovels, &c., 
clearing the track and contact boxes. The section from Newbridge 
to the extremity of the Tettenhall line was not opened until Satur- 
day evening, so that at no time from Christmas Eve til! Saturday 
were the whole of the tramways within the borough open for 
traffic. Obviously, there must have been a very serious loss of 
revenue, and there must also have been a very considerable amount 
paid for clearing the track, Several indignant letters have appeared 
in the local Press. | 


TELEGRAPH and TELEPHONE NOTES. 


Wiliplex Telegraphy.—News comes (from America, of 
юше of a new telegraph system by which a thousand messages 
can be sent, at the same time, in each direction, over a single wire. 
The inventor, a young Italian, says that the system will also be 
applicable to wireless telegraphy, by which it will be possible to 
wend їп each direction 20 messages at the same time. 

Truly wonders never cease! The inventive genius of the modern 
Press agency is astounding. 


Post Office Servants’ Grievances.—A report from the 
Select Committee appointed to inquire into the wages and position 
of the principal classes of Post Office servants was issued recently. 
As it was not possible to make a full report in the past session, it 
is recommended that a committee on the same subject be appointed 
in the next session of Parliament. 


Post Office Telegraphs.—The daily Press on January 1st 
dealt at considerable length with the impending retirement of the 
popular Engineer-in-Chief to the Post Office, Mr. John Gavey, C.B., 
which, it is stated, will take place before August next, when the 
age limit is reached. It was only in 1902 that Mr. Gavey succeeded 
tothe distinguished post in question ; his more recent achievements 
inclade the laying of the underground telegraph cables and the 
establishment of the Post Office telephone system in London, but, 
of course, these form only a small part of the work that has been 
accomplished under his sopervision. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED. REPAIRED, 
Trnided-Demerara (No. I.) ., ee Aug. 26, 1901.. ss 
Paramaribo Cayenne. EE. сан Nov. 27, 1906 . " 
Cayezne- Pinheiro 4 а Aug. 18, 1902. 
№. Luca-Martiniqge .. May 7, 1902 
Deminice Martinique .. — .. May 7, 1902 


Mole St. Nicholss-Port ва Prince .. 2. Aug. 16, 19. 


Carecao-Coro е 
Canan La Gar | Сома. ^ ^ Jan. 12, 1906 .. sè 
Cuneso- Maracaibo 

Reisa [ssa and Reissa-Yemani (Yemen). . .. Oct. 22, 1902.. 


TantgTanger 2. ., _,, Jan. 18, 1904 : 
Part Arthar-Chifu (Closed) .. Mar. 9 1904, 

hico-Santa C run .. July 12, 1906 .. 
Las RImge-Areciſe T .. Aug. 18, 1906 .. 
Goantanamo-Mole St. Nicholas a .. Nov. 22, 1906.. ЖЕ: 
Moie St. NicholasCap Haytien .. .. . Nov. 22, 1906.. ce 
чалат. Талріег ee ee) we рес. 3, 1906 .. и 
FeBohm e Dec. 4, 1906 .. 2 
Le- Galn nie. Dec. 16, 1906... Dec. 24. 
Marei ue. baramaribo 2s - T .. Dec. 17, 1906. ae 
Trudal-Demerara (No.2) 2... .. . Dec. 18, 1906.. Dec. 29. 

LAXDLIXBS, 

Piero- Barrios ae ee Aug. B, 1902 ee ee 


Wireless Telephony.—A correspondent states that 
recent experiments in wireless telephony carried out between 
the offices of the Berlin Wireless Telegraph Co. and the Wireless 
Bation at Nauen are claimed by the experimenters and their sup- 
ner to solve definitely the problem of wireless telephony. 
f. Slaby asserta that he and Under-State-Secretary Endow, who 
кеге present at the offices during the experiments, put the system 
t эше very difficult testa, from which it emerged with absolute 
"сем. Columns of figures were transmitted with complete 
emen, and words which are considered very difficult phonetically, 
wre pat into specially constructed sentences, For instance, the 
UE Reichstagechluss,” which causes trouble even on an ordinary 
Cephone, wag quite distinctly transmitted. 
. e are bonnd to admit that this is a crucial test; we commend 
to m raden for praotice. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australasia.—January 14th. According to Australasian 
Hardware and Machinery, tenders are being invited for telephones 
(9,000), magneto wall seta, for the Postmaster-General's Department, 
Commonwealth of Australia. Specifications, &c., at the Offices of 
the Deputy Postmaster-General, Sydney, Melbourne, Brisbane, 
Adelaide, Perth and Hobart. Tenderers to state name of country 
in which telephones will be made. Deposit, 5 per cent. on the 
amount up to £1,000, and 24 per cent. on any farther amount 
in excess of £1,000. Tenders to Deputy Postmaster General, 
Melbourne. 


Bridlington.—January 19th. Pumping machinery for 
the Corporation waterworks. See Official Notices" November 
30th. 


Derhby.—January 19th. Water-tube boiler, &c. ; econo- 
misers; induced draught plant; coal bunkers, conveyors, &c., for 
the electricity department. See “ Official Notices " to-day. 


Dublin.—.January 29th. The Dublin Port and Docks 
Board requires tenders for electrical pumping machinery and 
electric wharf cranes. Particulars from Mr. John P. Griffith, 
engineer to the Board, East Wall, Dublin, on payment of £1. 


Iceland,.—March 31st. The Reykjavik Town Council 
is open to give a concession for the supply of electrical energy and 
gas. See Official Notices" December 7th. 


Islington.—January 24th. Tenders to the B.C. for an 
electrically-driven capstan. бее ''Official Notices " to-day. 


Launceston (Tasmania).—January 21st. Three-phase 
motors for one year. See “ Official Notices" December 7th. 


London.—January 23rd. The Metropolitan Asylums 
Board is inviting tenders for telephone and bell installation at the 
North-Eastern Fever Hospital. See “Official Notices" to-day. 


L.C.C,— January 22nd. Thirteen induction motor- 
gencrators of 400 Kw., and four of 150 kw. capacity. See “ Official 
Notices" December 21st. 


L. C. C.—. January 22nd. 200 or 300 double-deck roof- 
covered car-bodies ; 300 pairs of maximum traction swing bolster 
trucks; 300 electrical equipments for operation upon the overhead 
trolley and conduit system. See Official Notices" December 28th. 


Llandudno.—January 14th. Traction switchboard and 
surface condensing plant for the U.D.C. See Official Notices” 
to-day. 


Salford.—January 7th. The Tramways Committee 
invite tenders for an installation of electric light at the receiving 
offices, mess roome, &c., Central Car Depot, Frederick Road, 
Pendleton. Specification, &c., on application to the General 
Manager, Tramways Department, 32, Blackfriars Street, Salford, 
(one guinea deposit). 


Wandsworth.—January 7th. Electric lamps for the 
B.C. See Official Notices " December 21st. 


West Ham.—January 10th. Coal for the electricity 
works. See Official Notices” to-day. 


CLOSED. 


Barnstaple.—The T.C. has accepted the tender of the 
A.B.P. Co. for the supply of 200 sets of new plates for the battery, 
at 20s. per set. | 


H ryt А 6 

Bristol.—The Т.С. bas entered into the following 
contracts for extensions of the generating plant :— 

Siemens Bros.’ Dynamo Works, Ltd.—Extra hieh-tension, high-tension and 
low-tension switchgear, Avonbank, third instalment, Docks sub-station and 
Temple Back.—£2,670. M 

British Westinghouse Electric & Mannfacturing Co., Ltd.—3,000-Kw. three- 
phase steam turbo-alternator, No. 10, Avonbank, third instalment. £11,523 

Bruce Peebles & Co., Ltd.—Three-phase to direct-current converters for 
Avonbank, third instalmént, Docks sub-station and Temple Back.— £3,074. 


Derby.—The T.C. has accepted the tender of Messrs. 
E. Morley & Sons, Derby, for the extension of the E.L. works. at 
£14,800, and that of Mr. H. J. Coles, Derby. for the supply ae : 
travelling crane for the electricity works, at £405. 


Leyton.—The U.D.C. has placed an order with the 
resent contractors for cars, viz., Messrs, Mountain & Gibson. Ltd 

essrs, Milnes, Voss & Co., Ltd., and the British Westinghouse 

Co., Ltd., to supply 20 extra cars of the same type as those in hand, 
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with top decks. In reply to an inquiry as to whether they would 
be prepared to deliver these 20 cars by March 31% next upon the 
existing contract terms, the British Westinghouse Co. wrote in the 
affirmative, provided the order was placed with them by January 
9nd. Messrs. Milnes, Voss & Co. stated that they could not eupply 
tbe car-bodies on the same terms, owing to the rise in the price of 
materials, &c., but would deliver the 20 bodies required for the sum 
of £340 each, the present contract price being £306. "They further 
stated that delivery could not be made by the time mentioned, but 
they would be prepared to commence delivery towards the end of 
April, and complete delivery by May 31st. Messrs. Mountain and 
Gibson, Ltd., stated that they would be unable for the same reason, 
viz., increase in the price of materials, &c., to supply the car trucks 
upon the same terms, but would deliver the 20 trucks by March 31st, 
for the sum of £108 78. each, to include wrought-iron wheels, which 
represent £5 10s. of the increase, the present contract price being 
£93 10s. each. The Council agreed to the above-mentioned terms, 
but instructed the electrical engineer to request Messrs. Milnes, 
Voss & Co. to make an earlier delivery of some of the car-bodies. 
The U.D.C. has received the following tenders for cable:— 


Lahmerer Electrical Co., Ltd. 


(accepted) £1,244 0 
Western Electric Co., Ltd. 


1.537 10 


Callender's Cable & Construction Co., Ltd. 1.543 10 
Johnson & Phillips. Ltd... 2s vs 5% 1.572 0 
W. T. Henley's Telegraph Works Co. vs 1.570 0 
W. T. Glover & Co. ee ee ee ee 1.608 0 
St. Helen’s Cable & Rubber Co., Ltd. s 1,645 0 


Glasgow.—The Tramways Committee has accepted the 
following offers :— 


Rotary converter and switchcear for Whitevale sub-station.—British 
Westinghouse Electrical & Manufacturing Co., Ltd. 

Locks and key shields for telephone pillars.— Wm. Landell, 

Cypress boards, —J. Potter & Co., Ltd. 

Scrap eopper.— British Insulated & Helsby Cables, Ltd. 

Scrap lead.—W m. Stevenson & Co. 


Conversion of two equipments to regenerative control.—Raworth's Traction 
Patents, Ltd. 


Fire-proof doors for Coplawhill Works. - Duncan Stewart, 
Taps and dies, &c.— William Landell. 


Lighting switches and ent-outs.— Edison & Swan United Electric Light Co. 
Larch boards.—J. Cameron & Co. 


Single-core lead-covered cable.—W. T. Glover & Co., Ltd. 


Southampton.—The D.P. Battery Co., Ltd., Bakewell, 


have secured the contract for 245 cells capable of giving 500 amperes 
for one hour, for Southampton Docks. 


Stoke-on-Trent.—The T.C. has accepted the tender of 
Callender's Cable & Construction Co., Ltd., for feeder cable, at £282. 


—— 


FORTHCOMING EVENTS. 


Saturday, January 5th.—At 3 p.m. Royal Institution. Mr. W. Duddell 
on “Signalling to a Distance, from Primitive Man to Radio- 
telegraphy." 

Institution of Electrical Engineers Manchester Students). Visit to the 
works of the Belsize Motor Car Co., Clayton, 

Tuesday, January Rth.—At 3 p.m. Royal Institution. Mr. W. Duddell on 
“Signalling toa Distance, from Primitive Man to Radio-telegraphy.“ 
(Lecture 6, Radio-telegraphy.) 

At 7.30 p.m. Institution of Electrical Engineers (Manchester). Mr, 
W. Cramp on ‘Magnetic Leakage and its Effect upon Electrical 
Design.” 

At 8 p.m. Institution of Electrical. Engineers (Glasgow). A radium 
experiment will be exhibited by Dr. J. T. Bottomley, Adjourned 
discussion on Мг. H. B. Maxwell's paper on ** Fuel Econoin y." 

At 8 p.m. Institution of Civil Engineers. Mr. Francis Fox on “ The 
Himplon Tunnel.“ 

Wednesday, January 9th.—At 8p. m. Association of Engincers-in-Charge. Mr. 
W. W. Melville on“ Economisers.”’ 

Thursday, January 10th. — At R p.m. Institution of Electrical Engineers Lon- 
don). Mr. James Swinburne on“ New Incandescent Lamps.“ 

Friday, January 11th.—At 7.30 pm. Institution of Electrical Engineers (Fan- 
chester Students). Mr. F. Shaw on * Electric Lunps.”? 

Saturday, January 12th.—Association of Engineers. in- Charge. sociul Dance. 


NOTES. 


Correction.—In our report of the discussion on Mr. 
Miles Walker's paper (Vol. 59, p. 982), we unfortunately said that 
Mr. J. H. Bowden (Poplar) chose rotary converters in preference to 
motor-converters. Ав the context of his remarks plainly shows, 
the converse was the case. 


1 A Railway-Ferry Combination.—It is reported from 
Stockholm that lively interest is being manifested in a scheme 
which bas been enbmitted to the Swedish Government for the pur- 
pose of establishing а rapid and luxurious connection between 
Berlin and St. Petersburg viá Stockholm. The scheme provides for 
the construction of an electric rsilway between Stockholm aud 
'l'relleborg, or another suitable port in the south of Sweden, the 
connection of this port with Sassnitz on the Island of Rugen by 
means of an enormous steam ferry, and the buildiug of an electric 
railway between Sassnitz and Berlin. It is also proposed under the 
scheme to install a steam ferry between Stockbolm and Abo, in 
Finland, and to construct an electric railway between Abo and St. 
Petersburg. Tbe completion of these plans would render it 
possible to accomplish the journey between Berlin and; St. 
Petersburg in 20 hours, as compared with the 31 hours now 
required to cover the distance vid Eydtkuhnen. 


The Boiler Explosion at the South Metropolitan 
Electric Light and Power Cos Works.— With reference to 
the boiler explosion which occurred at this company's generating 
station at Blackwall Point, Greenwich, on December 20th last, 
and was attended by the loss of two lives and injury to several 
others, the accident is definitely attributed to the giving way of 
the back-end plate of a thermal storage drum recently fitted over 
a Babcock & Wilcox boiler. Apart from a slight leakage, observed 
in the dished end of this drum on the previous evening, no warning 
of anv kind was given. 

The boiler is one of a battery of six, the thermal storage drum, 
17 ft. long and 5 ft. diameter, was forced through the roof, falling 
some 100 yards away and rebounding into the premises of the gas 
company adjoining. Both the boiler house and engine room 
euffered considerable damage, and the East London Fire Brigade 
were quickly onthe scene with a view to preventing a conflagration, 
although no water was actually used for this purpose. Although 
the supply from the station was immediately interrupted, the 
switchboard was unharmed and the other plant does not appear to 
have been seriously damaged. 

Since the accident every effort has been made to render the 
supply available throughout the trea at the earliest possible 
moment. A temporary roof has been erected over four of the 
engines, three of which have been run on artficial load, three of 
the boilers having been passed by the insurance company.- The 
supply from this station will be resumed this week, and it will be 
run in conjunction with the Sydenbam works of the same company 
until the new power station (adjoining the works where the 
explosion occurred, and nearly complete) is ready for working. 

It should be noted that, the same evening as the accident 
occurred, the Sydenham works dealt with а very large portion of 
the lighting load, and has since been supplying lighting in the 
evening and power in the daytime. The company is insured with 
the National Boiler and General Insurance Co., Ltd., for the boilers 
and steam plant; with the Sun Fire Office for damage caused by 
fire; and with tbe London and Lancashire Co. ?gainst loss of life 
and injury. 

On December 24th an inquest was opened by Mr. H. R. Oswald 
at the Greenwich Coroner's Court on the bodies of the two men 
killed, viz, W. W. Shaw, inspector for the National Boiler and 
General Iusurance Co., and J. P. Coombes, a boilerman. Mr. George 
White, solicitor, appeared for the company, and Mr.J. А. Constable, 
the company's manager, gave evidence, from which it appeared that 
the explosion occurred at 4.5 p.m., he being in the vicinity at the 
time. The thermal storage drum in question on No. 6 boiler bad 
been installed in August last, and was constructed for a working 
pressure of 160 lb. per sq. iv., and tested to 230 lb. per sq. in. No 
official inspection had been made since August, although the works 
staff had inspected it in the usual way. Sbaw was inspecting the 
drum, owing to the detection of slight leakage; the fires were not 
drawn on that account. Witness had formed the opinion tbat the 
material used in the construction of the drum was too brittle. A 


stoker having given evidence as to finding the bodies, the inquity 
was adjourned for a fortnight. 


Electric Traction on the Swiss Railways.—4 
lengthy report has been prepared by Dr. Wyssling, secretary of the 
Commission appointed in 1904 by the Swiss Government to inves- 
tigate the question of substituting electric for steam traction on 
the National Railways, and bas been published in La Revue Elre- 
trique. Dr. Wyssling finds that the energy required for one day in 
summer would amount to 1,200,000 n.P.-hours at the caraxles, cor- 
responding with 3,000,000 E. P.-hours on tbe shafts of the turbines; 
in winter 927,065 n.P.hours would be needed, the mean being 
about one million. This would call for generating plant of 
100,000 H.P., but as the maximum load in places very greatly 
exceeds the mean load, the ratio on the whole being not less than 
5: 1, at least 500,000 н.р. will have to be provided. To utilise the 
plant as economically as possible, storage reservoirs will be indis- 
pensable ; these can only be constructed ia places where the local 
conditions are favourable, so that it will be advisable to secure 
such falls as are suitable in this respect in good time. Obviously, 
it would be out of the question to make use of falls of such magni- 
tude as to be able to deal with the maximum load without storage, 
as in that case the water would run to waste at times of light load. 
For economy in the installation of the necessary reserve plant, high 
falls must be chosen, and if the storage reservoirs cannot be placed 
near the power houses, indirect storage may have to be adopted. 
The efficiency of transmission from the turbines to the rails is 
estimated at 45 per cent. A certain amount of energy may be 
recovered by regeneration on inclines, but no great importance is 
attached to this, as it does not materially affect the maximum 
demand; its value is estimated at over 40 per cent. of the total 
energy used solely for traction, and is made up of 25 per cent. from 
kinetic energy, 16 per cent. from gravitation. The question 
whether, all things considered, electric traction will be cheaper 
than steam is not discussed ; presumably, says our contemporary, 
because it will be reported on by another Commission. It is to be 
hoped that the latter will not lose sight of the benetit to be derived 
by both natives and visitors, from the abolition of the voluminous 


clouds of filthy smoke which at present defile the beautiful sur- 
roundings of the Swiss Railways. 


Mass Movement of Electrical Officials in Berlin.— 
It is announced that the technical and commercial employés of the 
Allgemeine Co., in Berlin and vicinity, recently addressed a 
petition to the general management pointing out the increasod cost 
of living, and asking for an increase in salaries, The petition con- 
tained 2,475 signatures, or about 96 per cent. of all the employes 
in these two classes. In the course of а reply, the general manage- 
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nent have now acknowledged the receipt of an anonymous 
petition, а term which is apparently explained by reason of the 
names of the signatories having been typewritten. The reply 
Mates that the management are accustomed to fix salaries not 

erally, but according to the diligence and capacity of each 
individaal, and that regard has been had to the augmentation in the 
coat of living by annual improvements of the salaries, and by the 
granting of bonuses even in less favourable years, In this year 
£s very considerable sums bave been granted for increases in 
salaries, and, moreover, bonuses for employés have been proposed 
at the general meeting to an unusual extent. The management add 
that they do not wish to work with a dissatisfied personnel on the 
staff, and are, therefore, ready to accept notices until the end of 


the year. The Berlin newspapers state that the petition does not 


refer to the usual yearly increases, but to an extraordinary 
improvement in salaries consequent, upon, and corresponding with, 
the dearness of the necesearies of life. 


Electric Motor Vehicles in America.—With the view 
ot festering the development of electric motor vehicles, an Associa- 
tion of Electric Vehicle Manufacturers has recently been formed 
in New York. At the first meeting lately held a number of inter- 
esting papers were read, including one by Mr. H. Eames, on “The 
Electrical Vehicle: its Past, Present and Future;" one by Mr. J. 
MacNanghton, on “Electric Current as Utilised by Electric 
Vehicles, and the Central Station as a Source of Supply;” and 
ose by Mr. H. Ford, on “Storage Batteries for Electric Vehicles." 


Electro-Harmonic Society.—The next smoking con- 
er is arranged to be held on Friday, the 11th inst, at the 
Holbom Restaurant, Mr. Geo. Flett will occupy the chair. The 
programme is a very fall one, Vocal music will be rendered by 
the Titan Qua*tette, Mr. Wm. Forinton, Mr. Herbert Emlyn, and 
Mr. H. J. Dunn. Mr. G. T. Miles will play two harp solos, and 
Mr. Alfred E. Izard has consented to render two solcs on the 
paboforte. Mr. Alexander Watson, Mr. Chas, Wreford, Mr. Will 
Edwards and Mr.Tom Clare will be responsible for the miscel- 
lsncoos items. 


BERE(V.).— The Clyde Division of Electrical 
Engineers went into annual training at Fort Matilda, Greenock, 
under the command of Colonel D. Е. D. Neill, in December, for the 
New Year holidays. The date of iraining has been changed from the 
киет in order to facilitate the working of searchlights, &c. Four 
ober and 70 men attended. 


Coming Appointment.—The Legislative Assembly of 
Ncw South Wales has passed the following motion :—'' That in the 
шоп of this House the time has now arrived, considering the 
axount of electrical work undertaken by the Government, that the 
Werks Department should obtain the services of an up-to-date 
electrical expert to control all the electrical works undertaken by 
the Departmert.“ It is anticipated that the selection of the engineer 
to be appointed will be made in London. 


Educational Notes,—AÀs a result of the recent Scholar- 
hip Examination held at Faraday House, 8 Maxwell Scholarship 
of 50 guineas a year, tenable for two years, has been awarded to 
eor? Henry Noel Reay, of Lancing College. 

The Seddon Memorial Committee disapproves of the Inspector- 
General’secheme of technical scholarships, and proposes New Zealand 
fone and travelling fellowships, involving an expenditure of 

2000 per year. 

Nos бошкбв, Lowpos.—The Lent term commences on 
Taesday next, 


Institution and Lecture Notes.—TnAMwAYs AND 
m? RarLways AssoctaTION.—The Official Circular for December 

of this Association contains a notice of the annual general meeting 
ud of the changes that have been approved in the constitution, 
"ik ~The raising of the subscriptions of those not engaged in the 
чш of tramways and light railways to two guineas per annum ; 
‘ppointment of president and vice-presidents, the former 
holden of these offices (the Hon. Arthur Stanley, M.P., and Mr. 
. B. Hamilton, of Leeds) remaining as chairman and vice-chairman 


u the 1 the Council, The Duke of Argyll has accepted the 
en i 


Appointments Vacant.— Electrical engineer for Salford 
400 rising to £1,000); an assistant station superintendent is 
"еі at Ilford, at £3 per week, See “ Official Notices to-day. 


OUR PERSONAL COLUMN. 


is Ийт invite electrical engineers, whether connected with the 

ual or the commercial side of the profession and industry, 

2 бег tramway and railway officials, to keep readers of the 
Review posted as to their movements. 


Centra] Station Engineers.—The inside staff at 
le nti Electricity Works have presented Mr. F. W. Huwrrr, 
v; iN Май electrical engineer, with an American roll. 


The Electricity and Light Railways Committee of Darlington 
T.C. has appointed Mr. G. F. GREGORY, of Cambuslang, as junior 
engineer-in-charge at the electricity works. | : 

Mr. J. A. T. Barnes, A. I. I. E. E., has been appointed engineer 
and manager of the Kendal Corporation Electricity Department. 

Mr. Doucras A. C. Вашку has resigned his position as electrical 
engineer to the Central Collieries, Natal, having accepted an 
appointment under the corporation of King Williams Town. 


Tramway Officials,—The Employés of the Coventry 
Electric Tramways Co. have presented а gold watch to the 
manager, Mr. T. R. WHITEHEAD, as a token of esteem. 

Mr. C. TickEL, of Oldham, has been appointed foreman of the 
overhead line equipment of the Leyton tramways at a salary of 
45s. per week. 


General.—On the last day of the old year Mr. Joux 
ARDRON, C.B., retired from the office of senior assistant secretary 
to the Post Otice, after nearly 43 ycars’ service at St. Martin's. le- 
Grand. According to the Ties, Mr. Ardron was born in 1813, 
and began his career at the General Post Office in 1864. “ He has 
becn identified with the progress and organisation of the telegraph 
service of the country ever since it was taken over from the private 
electric telegraph companies in February, 1870. Latterly Mr. 
Ardron has been assistant secretary for telephones and foreign and 
wireless telegraphs. In 1903, when the International Telegraph 
Conference met in London, Mr. Ardron occupied the chair. The 
C.B. was conferred upon him this year, and he has also received 
from the King of Denmark the Commandership of the Order of 
the Dannebrog." 

Mr. A. M. OaiLvirE has been appointed to be an A-i«stant 
Secretary in place of Mr. J. Ardron, C.B. 

Mr. Ковевт HORN RX, well known to central station enginecrs as 
sales manager of the Electrical Co.’s Meter Department, has 
resigned this position and joined Siemens’ Dynamo Works, Ltd., cf 
York Mansion, Westminster. 

Dr. D. K. Morris, who has been Lecturer in Electrical Engineer- 
ing in the University of Birmingham since 1898, resigned this 
position at Christmas. With his former colleague, Mr. G. A. 
Lister, he has established in Coventry a business for the manufac- 
ture of electrical specialities, switchgear and testing appliances. 
The address of this firm is Messrs. Morris & Lister, Carlton Works, 
Lockhurst Lane, Coventry, 


Obituary.—Mr. Frank Jessop, chief inspector of the 
Lincoln Corporation Tramways, died on Christmas Day. 1 

The Times announces the death of Mr. H. роо нту Browne 
chairman of the Anglo-Argentine Tramways Co., Ltd., and ex- 
chairman of the London, Tilbury and Southend Railway. 


C 


NEW COMPANIES REGISTERED. 


Kalgoorlie Electric Power and Lighting Corporation ( 1906), 
Ltd. (91,219).—This company was registered on December lith, with acapital of 
£225,000 in 175,000 6 per cent. non-cumulative preference shares of £1 each and 
100,000 ordinary shares of 10s. each, to acquire the undertaking and all or any 
of the assets and liabilities of the Kalgoorlie Electric Power and Lighting Corpora- 
tion, Ltd. (incorporated in 1899), and to carry on the business of generators and 
suppliers of electricity for mining and other purposes, electrical engineers and 
contractors, manufacturers of and dealers in railway, tramway, electric and other 
appliances, Хе. The first subscribers ‘each with one ordinary share) are :— 
G. E. Sanders, 51, Larktield Road, Richmond, Surrey, clerk; A.J. Swan, 18, 
Ashbourne Grove, Chiswick Lane, Chiswick, clerk; S. H. Penwarden, 7, 
Coinely Bank Road, Walthamstow, clerk ; H. W. Brown, 63, Mackenzie Road, 
Beckenham, clerk; Р. М. Cullen, ЗО, Paxton Road, Bt. Albans, Herts, clerk; 
E. T. Church, 2, Kepler Road, Clapham, S. W., clerk: and H. Spinks, 135, 
Clifden Road, Clapton Park, N.E., clerk. No initial public issue, The number 
of directors is not to be less than three or more than seven; the subscribers are 
to appoint the first; qualification, 4250; remuneration, £250 each per 
annua (£100 extra for the chairman) and 10 per cent. of the surplus net Profits 
remaining after 8 per cent. is paid on the ordinary shares, divisible, 


Mors (England), Ltd. (91,221).—This company was registered 
on December 14th, with a capital of 41,000 in £1 Shares, to acquire the sole 
agency in the United Kingdom and its Colonies and dependencies for inotor 
chassis and cars made hy the Société Anonyme d'Electricite et a’ Automobiles 
Mors, Paris, and to adopt an agreement between the said Société, the Roadwa 

Autocar Co., Ltd , and Charles Jarrott and Letts, Ltd. The first subscribers 
are :—C. Jarrott, 45, Great Marlborough Street, W., gentleman, 2 shares; H. J, 
Hubbard, 44, Lotham Road, Finsbury Park, N., cashier: L. Carle, 55, Shaftes. 
bury Avenue, W., engineer; Н. Portlock, 1, Abbotstone Road, Putney, S. W. 
accountant ; H. G. Ireland, 22, Jackson Road, Holloway, N., cashier; F. Eason, 
84, Wilton Road, Muswell Hill, N., gentleman; and Н.В. Reid, 70, Victoria 
Street, 8. W. gentleman (the last six taking one share each). No initial public 
issue. The number of directors is not to be more than seven ; C. Jarrott is the 
first director; remuneration as fixed by the company. Registered office, 45 
Great Marlborough Street, W. S : 


Tubes, Ltd. (91,224).—This company was registered on Decem- 
ber 14th, with a capital of £100,000 in £1 shares, to acquire the business carried 
on at Birmingham by a company of the same name (now in liquidation), and to 
carry on in the United Kingdom or elsewhere the business of Manufacturers of 
and dealers in metal tubes of every description, &c. The first subscribers 
(each with one share) are:—Arthur Chamberlain, J.P., Moor Green Hall 
Birmingham ; P. Hookham, 6, Pakenham Road, Edgbaston, manufacturer; J, 8. 
Nettlefold, J. P., Edgbaston Park Road, Birmingham ; Arthur Chamberlain 
jun., Moor Green Hall, Birmingham, manufacturer; J. H. Aston, St. Anne's, 
Erdington, director; J. Melvin, St. Bernard's Grange, Olton, game salesman; 
and C. Richards, 78, Butt Street, Birmingham, draper. No initial public issue. 
20,000 of the original shares are to be issued as ordinary shares in pursuance of 
the reconstruction agreement. The directors may from time to time issue 
shares (not exceeding in amount the nominal amount of the issued ordinary 
capital), as preference shares, carrying в cumulative preferential dividend of 
not more than 5 per cent. and other Jimited rights of participating in profite, 
The number of directors is not to be less than two or more than seven; the first 
are Arthur Chamberlain and J. Н. Aston; qualification, 500 Ordinary shares; 
remuneration according to profits, 
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Berry Construction Co., Ltd. (91,165).—'l'his company was 
registered on December lith, with a capital of £10,000 in £1 shares, to turn to 
account the inventions of A. F. Berry in connection with electrical heating and 
cooking, and to carry on the business of electricians, engineers, suppliers of 
electricity for motive power, light and heat, manufacturers of electrical appa- 
ratus, &e. The first subscribers ure: R. K. Berry, Ashley, Market Harborough, 
farmer, 1,000 shares; R. E. Berry, 5, Sylvan Place, Edinburgh, brewer, 750 
shares; G. Berry, Colne Mead, West Drayton, engineer, 750 shares; А. F. 
Berry, 27, Woodville Road, Ealing, engineer, 1,000 shares; F. E. Berry, Napo- 
;eon Villa, West Drayton, engineer, 1 share; |, Копеу, 37, Sparsholt Road 
Crouch Hill, N., clerk, 1 share; and C. Anderson, 36, Goodge Street, W., clerk, 
l share. No initial public issue; the number of directors is not to be less than 
two or more than tive ; the first are А. F. Berry (managing director) and R. E. 
Berry; qualification, 500 shares; remuneration, 450 euch per annum (chairman 
£100) and 10 per cent. of the net profits remaining after 10 per cent. dividend is 


paid, divisible. Registered office, Hastings House, 


10, Norfelk Street, 
Strand, W. C. 


Geneva Tramways Co. (1906), Ltd. (91,264). — This com- 
pany was registered on December 17th, with a capital of £500,000 in £l shares, 
to carry on in Geneva or elsewhere, the business of tramway and light rail- 
way constructors and owners, and in particular to take over all or any of the 
assets of the Geneva Tramways Co., Ltd., including especially all or any of the 
shares in La Compagnie Genevoise des Tramways Eleetriques and all or any of 
the founders’ certificates issued by that company, and to adopt an agreement 
with the Geneva Tramways Co., Ltd. The first subscribers teach with one 
share) are: J. R. Dutton, 41, Dalrymple Road, Brockley, S. H.., elerk; С. 
Thomas, Heathtield, Glamorgan Road, Hampton Wick, clerk; F. Clarke, 8, 
Montagu Road, Wimbledon, S.W., clerk; G. H. Kennedy, х, Fernside Road, 
Batham, clerk; E.J. Shaw, 65, Norfolk House Road, Streatham, S. W., clerk: 
C. H. Dean, 12, St. James's Place, S. W., clerk ; and E. J. Burridge, 106, Fenti- 
man Koad, Clapham, S. W., elerk.. No initial publie issue. The number of 
direetors is not to be less than three or more than seven: the first are H. T. 
Bayliss, O. Beit, The Hon. Arthur G. Brand and J. Berar: qualitication, 100 
shares; remuneration (except managing director, if any?» £125 each per annum, 
with £125 extra for the chairman. The directors are (pursuant to the said 
aureement) to create £300,000 4 per cent, debentures, and may borrow up to а 
further £100,000 without the sanction of a general meeting. 


Registered office, 
241, Salisbury House, London Wall, E.C. 


Quebec and Lake Huron Construction Co., Ltd. (91,291). 
This company was registered on December 15th, with a capital of £100,000 in 
99,500 ordinary shares of £1 each and 10,000 deferred shares of 15, each, to 
adopt an agreement with Messrs. Steele, Lockhart & Co., to construct, equip, 
work abd maintain railways, light railways and tramways in Canada and else- 
where, and in partieular the railway from Lake Huron to Quebec, authorised by 
the Dominion Parliament, to manufacture rolling stock, to own and work 
telegraph and telephone lines, docks, wharves and quays, to carry on the 
business of electricians, engineers, contractors, manufaeturersof accumulators, 
dynumos, motors and machinery, Хе. The first subscribers (each with one 
share) are: H. P. Cousins, 62, London Wall, I. C., secretary; G. Thomas, 62, 
London Wall, E.C., clerk: Н. Lea, 475, Holloway Road, N., clerk: J. 0. 
Kettridge, 62, London Wall. E. C., accountant; G. N. Wills, 62, London Wall, 
E.C., secretary: A. H. Dwight, 25, Fanthorpe Street, Putney, S. W., secretary ; 
and H. W. Vant,62, London Wall, E.C., clerk. No initial public issue. The 
number of directors is not to be less than three or more than seven: the sub. 


scribers are to appoint the first; qualification, 4250; remuneration, 2 per cent. 
of the net protits, divisible, 


‘John M. Kalser, Ltd. (91,335).— This company was registered 
on December 20th, with a capital of £1,000 in £1 shares, to acquire the business 
carried on nt Dale End and Coleshill Street, Birminghatn, ns“ John M. Kaiser,” 
and to carry on the business of electrical and mechanical engineers and con- 
tractors, manufacturers of electrical and other instruments and accessories, 
electricians, suppliers of electricity, же. The rst subscribers (each with one 
share) are :- T. Timmons, Trefonnen, Woodtield Road, King’s Heath, gentle- 
man; J. M. Kaiser, 43. Hagley Road, Birmingham, electrical engineer; F. E. 
Collins, 6, Hunters Road, Handsworth, electrical engineer; W. I.. Powell. 35, 
Carr's Lane, Birmingham, gunmaker; C. K. Crosley, 1H, Exeter Place, Birining- 
ham, electrical engineer > Mrs. M. Kaiser, 43, Hagley Road, Birmingham; and 
8. F. Wright, 39, Corporation Street, Birmingham, accountant, No initial 
publie issue; the number of directors is not to be less than three or more than 
five; the first nre J. M. Kaiser (managing director for five years, with £208 per 


annum and 10 per cent. of the net profits after 10 per cent. has been paid on the 
ordinary shares) and F. E. Collins. 


Warriner, Lid. (91,298).—This company was registered on 
December kth, with a capital of £1,000in £1 shares, to carry on the business 
of motor-car, motor-omnibus, cycle and flying machine manufacturers, iron- 
mongers, electrical and general engineers, electricians, manufacturers of 
electric light cables, dynamos, motors, telephones, bells, electrohers, are and 
other lamps, electric light fittings, heating and cooking apparatus and telegraph 
wires and accessories, dealers in india-rubber, asbestos and insulating materials, 
хе. The first subseribers (each with one share) are :— Н, 8. Warriner, York 
Cottage. Doneaster, coachbuilder ; G. E. Wroc, 145, Bentley Road, Doncaster, 
clerk; Mabel E. Richmond, 32, Park Crescent, Peel Park, Bradford, clerk ; C. 
Wragg, 21, Great. Central Avenue, Doncaster, clerk; W. J. Axworthy, River- 
side Works, Doncaster, engineer; Mrs. A. Sampson, 80, Bentley Road, Don- 
caster; and Mary M. Whiteley, Crimpsall Cottage, Doncaster. No initial 
public issue, The number of directors 15 not to be less than two or more than 
seven; the subscribers are to appoint the first; qualification, 50 shares; 
remuneration, 10 per cent. of the net profits, divisible. 


: Becretary and 
registered oftice, Н. Sampson, Riverside Works, Doncaster, 


Valcan Motor and Engineering Co. (1906), Ltd. (91,297). 
--This company was registered on December 18th, with а capital of 
£75,000 in 41 shares (20,000 6 per cent. cumulative preference), to 
acquire the business of the Vulcan Motor Manufacturing and Engineer- 
ing Co., Ltd. (incorporated in 1003, and to carry on the business of 
manufacturers of steain, petrol, electric and other motors for cars, carts, vans, 
cycles, launches and yachts, mechanical and electrical engineers, founders, 
tube makers, smiths, electro-platers, japanners, &c. The first subscribers 
are: -T. Hampson, 34, Derby Road, Southport, engineer, 500 preference shares; 
р. Purves, 3. Park Crescent, Southport, 500 preference shares; E. Hope, Fair- 
field, Heaton, Bolton, cotton spinner, 1 preterence share, R.O. Taylor, 40, 
Grosvenor Road, Birkdale, cotton spinner, 1 preference share; F. S. Marsh, 43, 
Hartwood Road, Southport, ehartered accountant, 1 preference share; J. 
Hampson, 35, Hawside Street, Southport, engineer, 1 preference share; and 
W. E. Walker. 61, Clifton Road, Southport, cashier, 1 preference share. No 
initial public issue. The number of directors ix not to be less than three or 
more than seven; the first are H. E. Lees, 26, Corporation Street, Manchester ; 
D. Purves, and T. Hampson, with power to add to their number before the 


annual meeting in 1909; qualification, £500; remuneration, £400 per annum, 
divisible. Registered ofice, Hawside Strect, Southport. 


British Westfalite, Ltd. (91,389).—This company was regis- 
tered on December 22nd, with а capital of £10,007 in £1 shares, to adopt an 
agreement with H. Kent and to carry on the business of manufacturers and 
factors of and dealers in Westfalite and other explosive substances, makers of 
electrio and other detonators, suppliers of such explosives and detonators to 
railway, mining, blasting and other contractors, ammunition manufacturers, Кс. 
The first subscribers (each with one share) are :—T. Maskall, Lulworth House, 
Burbiton Hall, Surrey, chartered accountant; Н. A. Н. Cole, 12, Richmond 
Bridge Mansions, Twickenham, chartered accountant; R. E. Gisburne, The 
Shanty, Pinner, chartered accountant; F. Bparey, 34, Church Road, Stoke 
Newington, N., clerk; H. Dobell, 47, Maberley Road, Upper Norwood, S.E. 
chartered accountant; W. Northcott, 35, Vaughan Terrace, Harrow-on-the-Hill, 
Middlesex, clerk; and J. F. Stokes, 358, Strone Road, Manor Park, E., clerk. 
No initial public issue. The number of directors is not to be less than three 
or more than seven ; the subscribers are to appoint the first, 


New Ignition Syndicate, Ltd. (91,175).—This company was 
registered on December 11th, with a capital of £6,000 in £1 shares, with objects 
as indicated by the title. The first subscribers (each with one share) are:— 
W. J. L. Sandy, 90, Hreyard Road, S.E., electrical engineer; H. T. Middleton 
654, Cannon Street, E. (., mining engineer: C. Woodhouse, 6, John Street, 
Adelphi, W. C., clerk: R. W. C. Fenton, O. Comeragh Road, West Kensington 
officer (retired): А. W. Fenton. M. A., M.D., 107, Park Lane, Croydon; А. H. 
Atchley, Moorgate Station Chambers, E.., merchant; and L. Carter, 1, 
Argyll Street, W., solicitor. No initial public issue. The first directors are 


A. W. Fenton, W. J. L. Sandy (managing director), and H. T. Middleton. 
Registered oftice, 6, John Street, Adelphi, W. C. 


J. W. Greenwood, Ltd. (91,231).—'l'his company was registered 
on December Mth, with a capital of £5,000 in £1 shares (2,500 preference), to 
adopt An agrecment with J. W. Greenwood, and to carry on the business of 
proprietors or hirers of motor-cars and other vehicles, carriers of passengers 
and goods, electricians, engineers, garage keepers, producers and suppliers of 
electricity, Ac. The first subseribers (each with one share) are:—J. W, 
Greenwood, 51, Cheltenham Place, Halifax. electrical engineer; E. E. Hyatt, 
Mill House, Birkenshaw, ventleman; W. H. Jackson, 6, Fountain Street, 
Halifax, solicitor; A. P. L. Mande, 19, Skircoat Moor Road, Halifax, articled 
clerk; A. H. Firth, 16, Bedford Terrace, Hopwood Lane, Halifax, clerk; 
F. Cockroft, 32, Mount Tabot, Halifax, clerk; and F. Lewin, 6. Market Street, 


Halifax, patent agent. No initial public issue. Table“ A" mainly applies. 


Aluminium Castings Co.. Ltd. (6.373).—This company was 
registered in Edinbnzh on December 26th, with a capital of £20,000 
in 41 shares, to acquire all the beritable and movable properties in 
Greenock and elsewhere belonging to the Aluminium Castings Co., and to carry 
on in the United Kingdom and clsewhere, the business of manufacturers of and 
dealers in castings of aluminium or any other metal, mechanical, electrical 
and general engineers, metal-workers, &e. The first subscribers (each with 
one share) are: A. Caird. Greenock, shipbuilder; A. Lindsay, Greenock, 
merchant; A. Carmichael, Greenock, shipowner; H. J. Bubb, Greenock, manu. 
facturer; J. Н. Cox, Greenock, manufacturer, T. B. Rowan, Greenoek, 
solicitor; and D. Meluaren, 11. Ineleston Street, Greenock, secretary. The 
number of directors is not to be less than three or more than seven; the first are 
A. Curd, А. Lindsay, A. Carmichael, H. J. Bubb and J. H. Cox; qualitication, 


£100; remuneration, £10 cach per annum. Registered office, 11, Ingleston 
Street, Greenock, x 


Empire Light, Ltd. (91,354).—This company was registered 
on December 21st, with a capital of £10,000 in £1 shares, to carry on the 
business of a lighting and heating company, and that of lamp and stove 
manufacturers, electrical and mechanical engineers, Ke. The first subscribers 
(each with one share) are:—P. E. Morris, The Mascot, Monkham's Avenue, 
Woodford Green, gentlemen; F. P. J. Daniels, II. Kenilworth Court, Putney, 
gentlemen; J. II. Miess, Radcliffe House, Radclhitfe Lane, Harlesden, N. W., 
gentleman; E. J. Morris, Homestead, Woodford Green, gentlemen, D. Pickens, 
2. Ashehurch Park Villas, Shepherd’s Bush, clerk; T. W. Doran, 114, Hawksley 
Road, Stoke Newington, N.. clerk; and H. Jacques, 45, Lancaster Комі, W., 
clerk, No initial publie issue. The number of directors is not to be less than 
three or more than seven; the subscribers are to appoint the first; qualifica: 
tion £50; remuneration except managing director) £25 each per annuuin, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Edison aud Swan United Electric Light Co., Ltd. (18,984). 
—This company's annual return was filed on November Sth, when 116,300 “ A" 
and 23,564 * B" shares had been taken up out of a nominal capital of E-. l in 
150.000 ** A and 26,436 ** B." shares of £5 ench and 2,504 B shares of 5s. each; 
105. per Share has been called up on 80,261. A" shares, and £44,630 105. has 
been received; £344,738 10s. is considered as paid, being £5 per share on 
17,139 ** A," 10s. per share on 23,5604 ** B," £2 10s. per share on 89,261 “ A," and 
£3 per share on 10,000 ** A.” Mortgage and charges: £301,095. 


Halls Transmission Gear Syndicate, Ltd. (London) (83,191). 
— Issue on November loth of 600 5 per cent. debentures, part of series crea 

February Yth, 1905, to secure £20,002, charged on freehold lands in Ipswich, 
certain patents and rights and the company's undertaking and property, present 
and fu'ure, except unpaid capital. Trustees: F. Barker, Chatsworth Lodge, 


Grove Park, Chiswick; and H. Wade, III, Hatton Garden, Б.С. Previously 
issued of same series: £10,000. 


Burgess Hill and District Electric Supply Co., Ltd. 
(85,608), —A deed of charge duted November 29th, 1906, to secure an unspecified 
amount, but stamped to cover £700, has been registered. Property charged: 


The company's interest in land at Burgess Hill, and all plant, trade fixtures, &. 
thereon. Holders: Barclay & Co., Ltd. 


Singapore Electric Tramways, Ltd. (84,08%).—A trust deed 
dated November 30th, 1906, to secure £350,000 debentures, created June Ist, 
1905, has been registered. Property charged (specitically) : 2,000 fully paid £1 
shares in the Singapore Tramways, Ltd., constituting the whole nominal capital 
of such company, with provision for substituting for such shares the under: 
taking of the Singapore Tramways When the same are completed and assigned to 
the company, with the concession under which the same are constructed, (A38 
floating security): The company's other assets, present and future, including 


uncalled capital. Trustees: J. E. Prestwich, Farnworth ; and W. H. Fish, IA, 
Lulworth Road, Birkdale. 


South African Lighting Association, Ltd. (27,609).—Issue 
on November 28th of £6,870 5 per cent. debentures, part of series created May 
27th, 1903, to secure £10,000, charged on the company’s undertaking and 


property, present and future, subject to a first charge for £20,000, No trustees. 
No previous issue of sume series, 


Hunter Electric Candle Lamp Co., Ltd. (81,357).—This com- 
рапу'в annual return was filed on November 14, when the entire capital of 


£800 in £1 shares had been taken up. £500 has been received, and £300 is 
considered as paid. Mortgages and charges: Nil. 


Standard Construction Corporation, Ltd, (72,908).—This 
company's annual return was filed on December 6th, when 117,107 shares 
had been taken up out of a nominal capital of £150,000 in £] shares. 48. per 


share has been called up on 117,100 and #1 on 7, resulting in the receipt of 
£23,127. Mortgages and charges: Nil. 


Monte Video Telephone Co., Ltd. (27,208).—This company’s 
&nnual return was filed on November 6th, when 86,492 preference and 
72,680 ordinary shares had been taken up out of a nominal capital of £160,000 


in 87,000 preference and 73,000 ordinary shares of £leach. £159,172 is con- 
sidered as paid. Mortgages and charges: Nil. 


Farnham and District Electric Supply Co., Ltd. (81,401). 
— This company's annual return, made up to July 14th, 1005, was filed on 


November 5th, 1906. 307 shares have been taken up out of a nominal cap! 
of £1,000 in £1 shares. Mort 


. £300 has been received, leaving £7 in arrears. 
gagesand charges: Nil. 


Engineering Instruments, Ltd., London (66,427).—A memo- 
randum of satisfaction in full of debentures da 


, Securing 
£2,000, has been registered. ted October 16th, 1906 
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ELEOTRIO TRAMWAY AND RAILWAY 
TRAFFIO RETURNS. 


Drake & Gorbam, Ltd. (70,275).—This company's annual 
return was filed on November 16th, when the entire capital of £125,000 in £1 
shares bad been taken up. £85,000 has been received, and £40,000 is considered 


а paid. Mortgages and charges: Nil. 
Pacifle and European Telegraph Co., Ltd. (36,683).—This 


company's annual return was filed on November 29th, when the entire capital 
ot £100,000 in 10,000 shares of £10 each bad been taken up. £4 per share has 
been called op, and £40,000 has been received. Mortgages and charges : £99,400, 


British Thomson-Houston Co., Ltd. (47,982).—This com- 
pany's annoa] return was filed on October 15th, when the entire capital of 
£300,000 in 40,000 ordinary and 40,000 preference shares of £10 each had been 
taken up. £10 per share has been called ир on 32,581 ordinary and 40,000 pre- 
farence, and £725,310 has been received. 474.690 is considered as paid on 
1,49 ordinary. Mortgages and charges: £212,000. 


Southport Tramways Co,, 140. (5,592). —А debenture dated 
November Tth, 1906, to secure £2,600, charged on the company's undertaking 
and property, present and future, including uncalled capital, subject, as to 
depots or proceeds of sale thereof, to the lien of the Southport Corporation 
thereon, iu ces registered. Holder: J. Hesketh, Southport; and S. B. 
yorray, 5, Threadneedle Street, Е.С, 


C. and A. Musker (1901), Ltd. (Electrical and general 
engincers, Liverpool) (00,973).—A memorandum of satisfaction in full of deben- 
tres dated May 10th, 1905, securing £20,000, has been filed. 


Sunbeam Lamp Co., Ltd. (Gateshead) (25,498).— Issue on 
November 29th of £800 44 per cent. debentures, part of series created Januar 
lb, 1904, to secure £10,000, charged on the company's undertaking ап 
soperty, present and future, except uncalled and unpaid capital. No trustees. 
Previously issued of same series: £8,500 


London United Tramways (1901), Ltd. (71,844).—A deben- 
ture dated November 8th, 1906, to secure 4300, 000, has been registered. 
Property charged :—The company’s undertaking and property, including un- 
called and unp id capital (except building land adjoining the company's Fulwell 
depit and the Tray Town property at Brentford, and the lands, tenements and 
hereditaments now or hereafter scquired under the powers of the London 
United Tramways Acts, 1873 to 1906, or acquired for or in connection with 
street or road widening and improvements), subject to a trust deed dated 
February th, 1902, and the first mortgage debenture stock issued on the 
security thereof. Holders: Parr's Bank, Ltd., Bartholomew Lane, Е.С. 


United Electric Tramways Co. of Caracas, Ltd. (89,642). 
A trast deed dated November 19th, 1906, to secure £200,000 first mortgage deben- 
tire «tack created by resolution of even date, has been registered. Property 
charged : 1.272 shares of Bolivaro 500 each in the capital of the Compania de 
Intzus Electricos de Caracas, the benefit of an agreement with the last- 
пао company, and the company's undertaking and property, present and 
ftare, including uncalled capital. Trustees: Consolidated Trust, Ltd., 4, 
Throcmorton Avenue, Е.С. | 


Beaton, Keighley & Reynolds, Ltd. (Electrical and general 
engineers, Fulham). (84,661).—Issue on November 16th of a £2505 per cent. 
debenture, part of series created same date to secure £2,000, charged on the 
company's nndertaking and property, present and future, including uncalled 
capital iranking in priority to earlier debentures), No trustees. Issued on 
tame date, Lut previously registered £500, 


New St. Helens and District Tramways Co., Ltd. (59,426). 
~This company's annual return was filed on October 19th, when 15,910 prefer- 
ence and 9,000 ordinary shares had been taken up out of a nominal capital of 
£150,000 in 20,000 preference and 10,000 ordinary shares of £5 each; £5 per 
share has been called up, resulting in the receipt of £125,410, including £510 
paid on 1,020 forfeited shares. Mortgages and charges: Nil. 


CITY NOTES. 


Blackpool, St. Anne's and Lytham Tramways Co.— 
Уг T. В апе presided at the annual meeting held last week at 
Blackpool. He moved the adoption of the report, which showed 
on increase of profit, as compared with previous years, of £2,500. 
A sum of £1,500 was added to tbe sinking fund, and £979 was 
wnitten off for conversion of cars from gas traction to clectricity. 
At present, the chairman said, they were checked at Lytbam, but 
arrangements were beicg made for a double line there. 

The report was adopted. 

The South Blackpool Electric Tramways Co. held its meeting 
afterwards. The CHAIRMAN said it was proposed to wind up tbis 
company 12 months hence. 


Buenos Ayres Grand National Tramways Co., Ltd. 
~Jr. J. Irviog Courtenay presided on Wednesday at the annual 
meeting. He referred mainly to the progress being made with the 
Fork of electrification. The repurt was adopted. 


Stock Exchange Notices.— The Committee has ordered 
the andermentioned securities to be quoted in the Official List: 
UE E Tramways, Ltd.—260,000 shares of £1 each, fully paid, 
Sed тона Ltd.—100,000 ordinary кана of £1 each, fully 
„ач has been made to the Committee to allow the 
“Owing securities to be quoted in the Official List :— 


Lanarkshire Tramways Co.—28,723 shares of £10 each, fully paid. 


Douglas Southern Electric Tramways Co., Ltd.— 


ne at the rate of 14 per cent for the year ended October 
i$ recommended ; £344 is carried forward. 


Hectrie and General Investment Co., Ltd.—The 

ad stars have ап interim dividend at the rate of 10 per 

is - per annum on the o shares, being 18. per share for the 
months ended 30th ult., less income-tax, 
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25 6,530 — 229 53l.. 
" 92,000 + 4,513 29 |... 
„ | 10,9090 4 1,612 | 2-75 | „ 
э, 16,100 :+ 618 8-17 
45 | 17,00 „ 
51 | 4245 + 6,065 ББ" 
„ | 12,24 — 8-75, 
» 7,463 + 635 ᷣ 1, 
LET 14,384 dc. 797 5:16 ee 
s 5,294 + 1897 |. 
„ | 46100 11,79 | 1]. | 77 
с 9,027 — 263 „„ 
3 11.77 se | 7:5 ee 
| 38 87,623 M | 10:5 
| P 17.900 + 1,432 1587 8 
52 353720 ius qu. 
VVV 
3) 44,0 |+ 44038 „ 
37 7.926 . ом PM : 
39 10058 + 493 4.96 jin 
, 10,010 + 1,203 47/5 
26 ; 136,835 E em 1 
AES BT 13 je 
зә 11,78 f. 41 , а 
32 497,534 1 44, дый 175 
„ e e 86.76 711 
39 | 59,764 + 5,949 28 
5 | со + 3.866 18 ee 
н pis 
39 17,103 — 138 1051" 
шр а 
91000 + B6 5" 
5 2t a 7:5 
52 45,819 6,55 „ 
m | sauna Tua "Ps T ud 
55 240,505 + 15,438 96 |+ 66 
1] ee І l 
82 | 16,039 5,8 8 „ 
50 535,49. 3. 18, 1 
ST 972.401 1423.47 1% +l 
52 818,768 1497542. 13 1, * 628 
C 
ER | 529,796 J 0,488 % o 
B8 | 155.077 111.104 255 +21 
Z5 I 24,997 $ R: * И 
S). 17406 f 325 145 +16 
10 , 72.252 + GEN 565, ee 
| pw | “Б 
39 | 79,012 |+ 852 14°7 | Е 
е геа | LE 1 
% 25.007 + 180 mg 7 
39 109.819 + 1.862 206, „ 
зт 109, % f 6.43 10 +66 
39 : 207,092 415,007 Eur 
384 35106 . 49 09 10 4 l 
a 15,759 +10 “g | °° 
HB TE 
f 51 93 б жү ' | 44 ee 
„ Bl eaea aar > 
89 ; 88,152 417.001 
E M70 J 172, 147 +14 
5b asai 0770.105). 
26 4,710. 3% 
26 157,715 — 8,253 8°75 | ys 
26 71,304 + 10. 6... 
25 3.000 SN ad ae ee 
20 5. . | ee 
2 60595 о h oe 
26 31,975 у: Es : | te 
26 44.906 4 8.10% бб, > 
96 | 391,594 ME 108 T 
26 2 y 8 
[mro HAS . 
к v 48 | ee 
xi | 119,887 |+ 7,817 19:24 K 
22 5) 5 EE ee 
еш 
51 187,171 410,451 
| , „481 + оу | < 
шы oe ee | y 
{н 46,661; . 3; 5 
X | 23,229 |+ 2,08 E 
51 74,686 + 4.024 2125 £5 
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MARKET QUOTATIONS. 


Wednesday. January 2nd. 


CHEMICALS, &o, T ош» 


a Acid, Hydrochlorio 


eo ee per cwt, 5 / ee 
a 1] Nitrio ee ee ee [E per owt. 22/- ee 
a » Oxalic ee ee m ee per cwt. 82/- ee 
а „ Bulphurio . PA .. рег смі. 6/6 M 
a Ammoniac, Sal S per ewt. 42/- m 
a Ammonia, Muriate (crystal) .. per ton £33 10 oe 
a *, 95 ee eo ee per ton | £30 ee 
a Bleaching powder .. - es per ton £5 10 $5 
a Bisulphide of Carbon .. .. per ton £18 T 
a Borax .. ss ee . per ton | £15 Ру 
a Benzole (90 ) e is e ber gal. 1054. E 
a 35 (60 %) ee ee e per gal. { l;- ae 
a Copper Sulphate .. vs .. рег ton £32 10 £1 ine. 
a Lead, Nitrate oe " per ton £H 10 £3 10 ine. 
a „ White Sugar.. EN .. ler ton £895 7 
a „ Peroxide - ee . рег ton £2 бы 
a Methylated Spirit .. ds .. per gal. 2/6 E 
a Naphtha, Solvent (90% at 160°C) per gal, 5/6 КЕ 
a Potassium Bichromate, in casks per lb. Bad. ee 
a Potash, Caustic (75/80 %) .. рег ton £20 сә 
a Potassium Cyanide ee per lb. 71d. lid. dec, 
a Shellac Su " Sè . per ewt. 2²⁰ e 
a Sulphate of Magnesia .. per ton £4 10 E 
a Sulphur, Sublimed Flowers , per ton £6 10 ө 
а » Recovered ei es per ton £b 10 T 
a 5% Lump v «5 ‚ per ton £65 s 
a Boda, Caustic (white 70% .. per ton £10 15 be 
a „ Crystals : r .. рег ton £8 6 өө 
a Sodium Bichromate, cask ee per lb. 3d. a 
a e Cyanide (basis 100 % .. per Ib. 14. zd. dec 
METALS. &о. 
h Aluminium Ingots, in ton lots .. per ton £200 a 
b 9 Wire, in ton lots .. per ton £220 в: 
› з Bheet, in ton lots .. per ton £210 e 
p Babbitt's metal ingots  .. .. per ton E02 to £201 T 
c Brass (rolled metal 2" to 12") basis per lb. 111d. a 
€ „ Tube (brazed) Ke ee per lb. 1,04 zx 
8 а „ (solid drawn). .. Per lb. 113. 
c „ Wire, basis .. vs .. per lb. lld. 
c Copper Tubes (brazed) .. per Ib, 1/22 es 
c V » (solid drawn) ee per lb. 12 - 
u Copper Bars (best selected). per ton £124 En inc, 
LU Copper Sheet ee ee ee per ton £124 4:3} inc. 
n 15 Rod ee ee oe ee per ton £14 £3 inc, 
€ „ (Hleotrolytic) Bars eO рег ton £115 £6 inc. 
e oe IT! Sheets ee per ton £127 £6 ine. 
є [T] [T] Rod oo per ton £117 ti inc Й 
бо, i H.C. Wire per lb. 1/12 Id. ine. 
f Ebonite Rod ee ee ее рег Ib. 8/8 te 
t T Bheet E T ee рег lb. B/- T 
n German Bilver Wire - ee per lb. 1/8 ў 
п Gutta-percha, fine es. per lb. 5 / to 7). К 
h India-rubber, Para fine .. .. per lb 5/08 to 6/2 zd. inc, 
i Iron, Charcoal Sheets... . рег ton 418 A 
i „ Pig (Cleveland warrants) per ton 62/6 dec. 
і „ Forgings, according to size per ton From £11 Pa 
1 „ Scrap, heavy ‘ie per ton 47/6 to 50J. БТЕ 
i „ Wire, galvanised No.8 .. рог ton £915 es 
п Lead, English Ingot e. es per ton { v } 10;- inc. 
t IT! a Sheet ee ee per ton i eta i | 10/- inc 
т Manganin Wire No. 98 .. ee per lb. 8/ m 
LU Mercury es ee ee ee per bot. £1 ee 
d Mica (in original cases) small .. per lb. 6d. to 1. ie 
d on 99 91 medium Per lb. 6 to AJ- ee 
d о „ large .. per lb. 4/6 to 8/6 АР 
р Phosphor Bronze, plain caBtings per lb. 1/44 to 64 2d. inc. 
p „% rolled bars & rods por lb. 1/54 to 1/6; Id. inc. 
p [TI [T] strip & sheet per lb. 1/6 to 1/10 13.—14. inc. 
o Platinum  .. oa T .. рег оғ. nominal 26 
e Bilicium Bronze Wi NT .. per b. 1/3 id. inc. 
: Steel, Magnet,aco'd'g todesco'p'n рег ton £58 e 
б, " barg ri о #40 ee 
g Tin, Block (English) ) . . per ten 419% £4 dec, 
n „ Wire, Nos. 1 to 16 .. per lb. 2/4 
p White Anti-friction Metals 
“ White Ant brand. .. per ton 461 to 488 : 
k Zinc, Bh't(Vieille Montagne bnd.) per ton £91 15 И 


Quotations supplied by :— 
b The British Aluminium Co., Ltd. i Bolling & Lowe. 
c Thos. Bolton & Sons, Ltd. k Morris Ashby, Ltd. 


d F. Wiggins & Sons. m W. T. Glover & Co., Lid. 
e Frederick Smith & Со. n P. Ormiston & Sons 


f India-Rubber, G. P. and Teleg, о Johnson, Matthey & Co., Ltd. 


Works Co., Lid. p The Phosphor Bronse Co., Ltd, 
о James & Bhakspeare. 


a G. Boor & Co. 


STOCKS AND SHARES. 


Tuesday Evening. 
Tur New Year brings its regular, annual crop of good resolutions 


for the future, and unpleasant reminders of the past. To these 
latter it is much to be feared that most of the following com- 
parisons of prices will contribute. But in the New Year, as ever, 
things are to be much better. Human nature is always a “ bull," 
and the hope of cheaper money gives the optimist an excellent 
peg upon which to hang his cheerful prophecies—the which no 
one will be more thankful to see fulfilled than the proprietor of 
Electricity Supply shares. How badly he has been buffetted by 
Fortune during the year now past the annexed Table shows :— 


[Vol 60. Mo, 1,519, Jaxvaar 4, 1007, 


| 
Dec. 30, Dec. 81, 1906. 
Shares, 1905. , 1866s. | Highest. Lowest, 
1 

Brompton and Kensington .. 9 7 l} ^ 9 | " 
Charing Cross .. ER У T 6 24 | 6 
City of London.. ae - 41 10 1 | 11 9 
County of London  .. M is 9 | 1 Då 8 
Edmundson’s .. P ux " БА 3 ` | 
Kensington and Knightsbridge .. 11i 91 lá 11 9 
Metropolitan ee 838 e Е 10 74 2 | 1 1 
Notting Hill . ds T 15 144 14 14 1 
St. James' ‚> a M T 134 10 18% 
Urban ii | $a M + Bt 
Westminster бк оозу ee 12 94 12 9 


Developments in electric traction have been one of the main 
features of the railway year. The great trunk lines are finding 
adoption of the system a growing necessity for their short-distance 
traffic. But the purely electrical railway companies, and the two 
" undergrounds" have little cause to thank 1906 so far as the 


quotations for their securities are concerned. Here are some repre- 
sentative prices :— 


Stock. Dec. 30, Рес. З 


\, | Fall | 1906. 
1900. 1906. | ` | Highest. Lowest. 
a е i | 
Central London Ordinary .. Rts O44 R3 114 96) | є 
i з Deferred .. T Mi ! 734 13 RY та 

City and South London... Fe 45 42 8 47} 39 
Great Northern and City Pref... 5i | 9 | 14 By 9 
Metropolitan .. va s 858 87 60 27 во} 59 
Metropolitan District 6.8 92 35À 19 164 37А 18} 
Waterloo and City . .. v. 954 101) +6 1024 


Efforts to vary this monotonous iteration of declines, cause a hunt 
amongst Telegraph securities for more cheerful reading. The 
search reveals a partial reward, but changes are irregular. While 


American issues have improved, the Eastern varieties exhibit nasty 
declines, as these figures show :— 


ee 


Dec. 30, Dec. 31, Rise 1956. 


Stock or share. 1995. 1906. or fall. Highest. Lowest. 


AE EO —- — —— — 


Anglo Preferred 


| 

| 110 100 , -1 1771 107 

„ Deferred оТ ai e. Mi 274 , +103 27 lc 
Cuba Submarine is iis ө | RY 87 - Q | g 
Direct U.S. é - vs 2 14 15i + 1} 17 1435 
Eastern Extension .. xdi ix 143 13 — 114 153 ley 
Eastern Telegraph oo. e. . 145 1300 — 9 1504 130} 
Great Northern e 5 роз р ы ЕН * 3 
Indo-Fiuropean T ^ К 58 09 +1 (6 4 7601 
Western Telegraph ., 1 e] H 132 — 1 lo 1:34 


— 


Within the same period National Telephone Preferred stock has 
fallen from 111 to 108, and the Deferred from 109 to 1064, declines 
of 3 and 23 respectively. In the first half of the year the Deferred 
stock was run up to 113}, and the Preferred to a point higher. 

New undertakings have formed a feature in the electric traction 
department. While the more familiar issues are lower in popu'ar 
favour and in price, extensive dealings are now taking р:асе in 
electric traction, lighting and power companies formed to operate 
in various Canadian, Mexican, Brazilian and other cities. For 


purposes of comparison, we must confine our statistics to stccks and 
shares in the older undertakings :— 


| 
Dec. 30, Dec. 81, 


| 1606. 
Btock or share. 1905. | 1906. | Fall. IIIghest. Lowest. 
— M ÀÀ “| ———— — |—— = — — MM — ͤ ͤ— 
Anglo- Argentine Ordinary .. . 8 TA ay 9 | 6 
British Columbia Electric Pet. | 1014 |199) | зв | 122 115 
British Elec. Traction Ordinary .. | 8 4: од 65 9i 
А - ) Preference 103, 8 2 11i т 
Саре Electric .. - ids os 1 4 114 k 
London United Preference.. M 93 8 1 10 1; 
Metropolitan Electric Preference | 145 24 14 1,5 T 


It may be added, as a matter of motor- bus ictcrest, that the 
Ordinary shares in the “ Vanguard” Company are now £1, which 
is 178. 6d. lower than they were a year ago. 

Industrial shares have, amongst other changes, tke entuirg 
alterations, upon which it seems scarcely necessary to comment. 


Dec. 80, Dec. 81, 1906. 
раш; 1905. | 1906. | Fall. | Highest. Lowest, 
| 
British Insulated m es ur 61 63 == | 7 11 
British Westinghouse Preference 2 1 | 9 1 
Callender's ap з „| 11 | 1 1 11 94 
Electric Construction без "wd | } 
Edison & Swan ae ee, 1 — 1 1 
Henley's Xi a AR. om as Eds | 11 11 1 11 
India-Rubber ..  ..  .. 183 16 2 19 11 
Telegraph Construction .. 338 3831 2 | 36 30 
1 


Taken altogether, it will be seen that the results of the year's 
working are written mainly in the minor. Money has been pitched 
іп a particularly high key, with a 6 per cent. Rate as the Bank of 
England's top note. The New Year overture opens to this shrill 
accompaniment, and all the markets look for their improvement 


to an early modification of such a disturbance to financial 
harmony. 


* 
A 


4 
e" 
— 


* 
-+ 
» 


* i 


wie 


* 3з үч -- „ re tt 
— 


ES Ale ates 


„ 


то, 60, No. 1,419, JaxvaBY 4, 1907.] 


THE ELECTRICAL REVIEW. 


85 


ff . ³[—-uld N——— аа 


SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHUNKE COMPANIES. 


Se t. MERCI ME MEME e 
пекі or Dividends for the last eite e MS l fortnight ended ne + 
lae. "e tont yours. Dec. 18th. Jan. ist. 31% |та 

Co.'s sb Nos. 1902, 1908, | a | 1906. i Highest Lowest. 
Amason Telegraph Co.'s shares, $5 35,000 10 Nil Nil | bi B— 8) — 34 auc qd oes jx 
1985 Da. do. A 1.380 Rea. 100 Nil Nil 5% 58 — 98 86 — 91 ха i ; Ps 
"T1 . | Stock | 60/6 | 6ls. 8196 66 — 68 67 — 69 " +1 
1950 | Do. 2 до, 6% Pret. e.e ee | Block | 6 6 96 & % | 108 —109 1094 1003 1084 | 108} | + 
419 6% Do. do. .. | Stock V 28. 4% 96 — 277 — 28 28 514 + 
РТ оаа Жш күтү Deb. Stock Вед. x 69 т * Р: MMC A 106 — UH .. ee — 1 
„т Gamard б Bag B 600 year 4 & Deb. Bk. Red. а 925 3 Of | h 4 Ф 15 9 * © ха 95) 98 oe 
Ouba oe Ce LÀ ee ee ee y y: У, Б s.. ee ee 
r7 DO nisb E b. Ord, toe ee ee 18 n Of У p^ p^ 10 = 18 гли 18 ae ae 
Direct è ee өө ee y. у 4 ^n 4 . os ee 
ү Do. do, 10 ° L] ee b ‘ 10 p ^ 10 * y 4 10 9 — 9 — 94 es. ee ee 
Y Do. do. 4g ee в» 0 * 44 * 4 0 —108 100 —103 Se 25 АА 
Ann | Direct United States Cable 90 X 8% | Y 4 151— 152 154— 16 15} 15/4 +} 
0 | Direct W. India Oable, 44 le, 4 % Reg. Dob., $01,900,8. 100 Of 44% | * 44% 101 —103 99 —101 xd 5 р > 
90000 | estera Telegraph, Ord. co оо о. | Bock | 7% 1% | те 1 132 —137 134 —139 137 134} +2 
или ро » А .. | 100 84% 830 | 84% 84 RR — 90 81 — 89 87 Ta —1 
1X6 Do. y Mort. Deb. Stock Red. .. | Stook 4 « 4% а 4 1054—1075 106 —107 1054 ald + Д 
MM | Bastern errores China * 10 1% 1% * 7 131 — 134 13}— 18} 134 T + 
ще Ay Deh Stock Stock | 4% | 4X Y | 4 1055—1075 1064—1074 x i. 
995,000 | Bam EB. Afric. Tol., 4 Mt. Db., 1 to 8,000, red. 1900 100 4% 4 ч * 4 98 —101 99 —101 өө А <2 
000 | Do. d Bat. M. Debe, (Mauritius Bub.) 1 to 8,000 955 | 44 | 4% 9 | 4 99 —101 99 —101 = i 
11,137 | Globe Telegraph and ээ ж ss ee 10 [A0 64% „ 53 10 — 10; 10 — 104 102 Io „ 
— 8 ND "c does 10 | 15 15 d ў u 955 — 97 363 — $5 x: ыч 
read agen ee * y^ - 4— 4 ^i m 
Halifax and Bermudas Cable, 1st Mort. =f 
oa | Deba., within Nos. 1 40 1,900, Hed. | „„ ыы 33; ũ Алы ИК 
р we ee ee ee = = ee . 
ELIN | Marconi’s е РДА a ee is 1 Nie NP Nil NP ji— 1— 13 n i Н 
100 "Monte Video Telephone Со. Led. Ord, ee ee 1 8 8 4 5 % 1 — 1 — là 20/- ee б 
wA | Do 40. do. 8 J Prei. 1 | б 6 5 5% i- 1 e a 
196 06 | National Tal Prei. S, а. ..  ..| 100 6 6 6 б 107 —109 107 —109 108} 1075 с 
12500 | Do, А Det. Stock оо оо „„ | 100 b 6 b 105 —107 1054—1074 107 1061 +4 
u | Do, do, 6% Cum. 1st Prol., .. a 10 6 6 6 6 11 — 18 11 — 13 t A vd 
ц i Do, do. 6 Cum. 2nd е e.» • 10 6 6 6 6 10 — 12 10 — 12 “+ 
жи Do. ёо. 6 V Non-oum. 8rd P., 1 ёо 950,000 b b 6 5 6 5i— 53 64 518 | 
1 Do do. Stock Redl. Stock | 84 8 84 83 96 — 98 943 — 965 xd]. 
ee ыа , e , шда 
е S — dH | 25/- ee 
nn» do, do. m. pret? 1 6 6 6 6 $ là—- M l&— 12 vs af 2 
к De. do. do, 4% Red. Deb. Stock 100 АЎ аз ә 4 — 99 95 — 97 xd ^ ie Ке 
nn maio Boropesn Tels, € % Gear, Debs.,1 to 1,000 | 100 4 $ 4 $ 4 $ 4 99 —102 98 —101 xd 2 JA © 
4 | Tan e Co: ol Бети, а & Deb Rea „ „ 5 6 440% 101—104 Y Mod xd : y н 
* өө. ee ec ee oe а t == XC e ee ws 
ne! | Submarine Cables Tra e» = | Cort. | 6 6 6 6% 126 —129 126 —129 M T " 
000 ' United River "gi b 1 B 8 8 ^ e- 74 6; = 4 xd I. ъс i » 
4 Do. 5 Pot Me 16 u 6 b b 6 b — 64 51 — Bi ха i 35 ge 
ma | Do. 14 ўў .. | Btock Б Б 5 5 110 —118 108 —111 xd А кз 85 
ЦИЯ | Wost African 10 9 4 4 10 — 103 10 — 104 si a ie 
wee | W. Coast of pner cs 1 bo 0800 бп wo 008 2 N il | Ni à— 3 2— os] | ne ы 
ш | Do. 4 1,500 gust. by Bras. Sub. Tel. 100 4 4 4 4 $ 1004 – 1034 1004—1 5 a x 
KU | Western ipm by bid а 1.50 od өг vs 10 1 1 1 1 134 - 14 — 14 xà 1314 182 ка 
au Do. Deb. Stock Red. ... | 100 4 4 4 4% 101 —104 93 —102 xd 101 ee 
к | Wen India and Panama Те ke Мейо. es 10 Ni N T М — 2 » P 
NAE | ро do. 6% Cum. Ist Pref. Mio Doe 10 то, | 7 * 6 5% 74 — 7i 71— 5 ие Ри 
(68 ' De do. : Cum. and Pref. vs 10 i N i Nil 57 - 62 57 — T 
MEE. Do à do Debs., Nos. 1 to 1,800 .. | 100 5% | 5% | 5% | 5% | 101 —104 99 —102" ad , не ; 


Including arrears, 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES, 


| | 


c 
ae 
E 


2 - — — 


| Eb 

| Sun e 1948 | = 5 

“Меш pf nine monu, 1 oe on 15 ы z Oe ear пакса Ar ые are . ully paid. j Interim divides. ‚ГТ 
“Gomtimued om moxt paded 


| 


| 
m 44nd to Trams, Nos. e % | TA- THO Th 7H a 1 +4 
am ; Cum. Prefs., 1 to 980,007 . 5 es 5% | 5% 83 Бү; bi— охї. by 51 
же | Do. X Com, Prefs. dd Btock, 1888 | 100 .. | 6 f | 6 $ | 6 5 Зы | 186 1 9 MM us I CN 
ЖИ | Auckland E. Trams., 5 % 184 Mort. Deb. Stock .. | 100 e |Б% 69% | 5 104 —106 102—104 00 5 | g 
NAO , Babeock & Wiloox, 1 to 680,000 1 .. 1217 90 90 % Jj— sk Sj— 4 80/73 | 80/6 І 
IM | Do do. 69 Cum. Pref., 1 to 100,000 .. 1 e | 6 | E: | 6% La du | Іа l5 js Mi н 
E | British Aluminium, Ord., 9,001 to 40,000 .. .. 6 x ds 1 7 — б 5 zs + А 
im x m dag ш шо рш Mae ee) су | ee о оп r 
j do, 4% Funding Certe. 6 ds ae 4 4 % = 4 ——4 ee oe bo 
SR Do. do. 6% In Mort. Deb. Stock Red. | Stock | 6% | 5% 13 6% 101 —105 101 —105 2s id | 85 
юш Do. do. % Loch Leven Debs, — .. | 100 is 25 5 i 109 —103 j 100 —103 " Ee s NS 
wa . 8 Rei Def. отмок... . 100 | . |e% | 6% |e% | 7—00 10 | 10 | 130 E 
NX De Cum, Perp. Pref. Bock — .. >. | 100 acq b 6 107 —110 17 —110 109 i 1 
am | De it Mork Debe 1 с. % 10 — |4 4 us 10 —165 102 ct Ө EAE: 
и ан ТИИ ИККЕ 
a . se ee 0 = f АГ ee 
4% Do. do. 5 Deb. Stock ,. | Stock 5 6 6 6 107 —110 105 —111 10 T +1 
ЫЗ 10, do, 992 3n Deb. Stoch Red. 100 s Ба 4 44 B5 — tB 85 — H3 862 s EN 
EAM British Insulated end Helsby Cables . e6| 6 |10 8 B B 6)— 7 6—1 oO . i. 
mr De k 4 int Mort, Deb. Red. 100 A P 4 4 102—105. 140 -i xa | 72 n їй 
| Ist ort. ер. са, 77 pos х‹ es ee ee 
mm Brtih Thomson. Hoosien 4 9% Ist Mort. Debs. 100 m 4 4 4x 94 — 98 94 — 98 e » “ 
“ш йа ош 0 5 LL to 300,600and ) | 6 oe 6% Nil at 1— 2 18— ij T E PE 
| 8.001 to 475,000 9 7 
LCD LL MEE MEME SES e ST Dp d os ШЕ : 
WM Do do" t . Pret, ..| 41 | Nü | Nü | Ni | . | 1 TI Йэш |: Pu 
MUR Pru Шөн] Engtmeering, б Prat 105,781 .. - 22 2 Кел, 2» іс 11 ii- Я ө i 
М on · dm. eee * | gee ee ee 0 0 
D Do. | Stock Ў 95 — 07 95 — 97 | vehi vols a 
MN. ре, рар. tad Deb. Stock | Stock Hi 4 4 ae 82 — 85 B0 —t95xd | ,. be и 
ИМИ Buenos Ayres & Belgrano, 1 to 6 Y B 4 8 96 B— 8) р: C Ow z "s 
а | Do "4" 6% Cum. Pref, 1 to 40,000 б s 6% 67 б AE ei m 61 | 5 " i 
T5: De 4% Deb Book s Do . 100 CE б 5% 100 —107 101-1066 ха у | N D 
Uu | фо, 6 & $nd Deb. Btock — . .. | 100 — =| 5 6 5 102 —106 61-14 S .. ' 7 n 
rr. аца Trame., 110 105,600 -o б NA 8 б * 2 m ^ зе н 
е 106,001 187, 0 ee oe "e oe A ; xı | ee rary 
EU 4 $9 ee oe oe 51— 5 54— 5. 4 es А А 
а DC у d | ti Ыл news, спо; 
He . shares e о, - 15 3 H 15 5 9 — 103 TT | n- 100 и Pa a 
m. et. : 85 ! ә; ee oe 
Юй — Do бо. 4% Ist Mort. Deb. Stock Red. Stock | 44 d u» u^ | 1064—1104, Ice —10ь ха " " m 
an Oder ale A оне" ae oe ee | : | 16 ES | A | 4 | 6 % | = 1 ^ 14 — ve YE | ee | PM 
МЫЗ Cutner-Ealiper Albali, $ to 480, гебек 10 | UX 4 | 4 97 —102 7 102 » йч b 
ly UE do. 4 186 Моң, е tee | 4 4 83 — 85 82 A d £1 | » К ө, 
Ma Da. do. à "Pret Btock ee Btock 4 ! 4 ME. 4 22 — 75 92 “5 tt a? . 
MA оаа тоа Ramay Uo : ster MENT ру NP 4-45 ета 18 dor 
! we ee ee ee x ( + 
En ' Qetsyton & Co., Nos. 1 to Е 3 | 4 | 1 11 | 13 f 1? | zi: ! ae | il 
wa . % | | 6% * ми "=n ыл asa i 
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SHARE LIST OF ELECTRICAL OOMPANIES.—(OonMnued) i: 
А 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—/( continued). 
Present Btook Dividends for the Olosing Olosing Business done | Rise + TH 
NAMB, or Quotations Quotations fortnight ended] ог 
Tesue, Share, last four years. Dec. 18th. Дап. Ist. Jan. Ist, 1900. Fall 
' 1£03. | 1908. | 1904. , 1906. Highest Lowest. 
$90,000 Dick, Kerr & Oo., 1 to 260,000 eo eos ee ee 1 ee ee 10 10 ^o 12 — là 18 — 18 9 ae ee == 
805,000 Do. do. 6 % Cum. Pref., 1 to 806,00  .. i T 6 6 б là— 13 1 1 " ; А 
94,150 |. Do. do. 4$ % Deb. Вюск .. 25 .. | 100 E 4 43 43 108 —106 101 —104 xd = ёв as 
60,000 | Dublin United Trams. (1896), 1 to 60, 25 T 10 ce 95 6 a 6 14 — 16 14 — 15 T m aa 
69,987 . 6% Pref. between 1 and 60,000 10 ee 6 6 6 14 == 15 14 — 15 е ae te 
99,261 | Edison & Swan Utd., A” shrs., £8 på., 1 0 99,961 6 Nü Nil Me 4k 1 21 12— 18 . — 1 
17.189 Do. ‘TA shares, 01—017,189 Ps b Nil Nil Ф | 4% 95— 2 $1— 23 T ; 
819,475 Do. 4% Deb. Stock Red. .. T 100 4 4 96 4 4% Еб — RE Ch — ЕТ xd А А 
72.920 Do. 5 96 ind Deb. Stock Prov. Certs. all pd. | 100 b b I: 5% 90 — 96 90 — ¥5 91 904 Ме 
114,10) | Blectric Construction 1 to 119,100 .. s Vs 2 6 4 il Nil РА 1— үл vs i f! 
81,890 Do. do. 1 96 Cum. Pref., 1 to 81,890 9 1 1 1 1 % 1 — 3 14— 4 oe ee 0 vid 
900,000 Ро. do, 4 Perp. Ist Mort. Deb. Bk. Btock 4 4 é 4 а 83 —_ 86 B — 86 ee ee LA] 
95,000 | Genera! Electric Co. (1900), Б % Cum. Pref. 2: 10 5 б б 5% 9 — wà к= (te xd ie ER E 
200,000 Do. do. 4 rt. Deb. .. | Stock | 4 4 4 4 94 — 97 94 — 97 Я vx NUR 
18,000 | Gt. N. & City Rail Pref. Ord. A '' 4 1 to 78,000 10 sà 8 4 4 — 3. З we T 
96,000 | Greenwood & Batley 7 Cum. Pref. ws $5 10 iis 1 1 1 103— 10} 1 103 б» T T 
80,000 Do. do. 6% Mort. Debs. - ». | 100 si 6 5 96 5 102 —108 102 —103 б А ix 
900,000 | Henley's (W. T.), Telegraph Works, Ord. .. es 6 20 15 16 p 15 11 — 12 11 — 1? 11g 11 8 
900,000 Do. do. 4 * ee ee 6 4 4 4 b, 1— 514 Бүл— b 11 * ee 
150,000 Do. de. ort, Deb. Btock | Stock | 4 % 105 —105 106 —10H 101 es _ 
60,000 | Indta-Rubber, Gutta-Percha & Telegraph Works.. 10 10 1 6 109 17 — 18 16 — 17 xd 1642 is " 
87,500 Liverpool Overhead Railway, Ord. .. se và 10 14 18 li Nil )]i— 14 14 — lg E T T 
10,000 Do. do. Pref. £10 paid T 10 b b b b i— 7 6— 7 p En és iag 
600,070 | London United Trams (1901), 1 to 60,007 .. ee 10 oe 8 6 8 RÀ— 9 53 — 9 81 RÀ ie 
899,930 Do. do. 60,008 to 100,000 (£6 paid ee 10 ee 8 6 8 84 — 44 TA es ee ee 
125,000 Do. do. b % Cum, Pref., 1 to 125,000 .. 10 єє 6 5% b 8 — 9 BHb— 91 N g К an 
1,881,000 Do. do. 4 9%, 1st Mort. Deb. Btock ee 100 oe 4 4 % 4 % Ax — 93 B5 — 91 xd ee oe 
814,016 | Metropolitan Electric Trams, Detd. .. as es 1 Ni Nil Nil 8% $— à БА $5 T 
500,000 Do. b ор, Cum. Pref, ee ee ee 1 6 % 6 % 5 9?6 5 2 oo — 45 4 — t ° 
850,000 Do. 44 % Deb. Stock Red. >» ..| 100 is ve 44 44^ 97 —100 95 — "8 xd 95 E d Е 
30.000 | Peebles (B.) & Co. 6 % Cum. Pref., 90,001 to 50,000 5 ss M 6 d 6 96 4q4— 4H 415—414 " : 
24,500 | Potteries E. Tre., 20,001 to 40,000 & 50,001 to 64,500 | 10 . 8 % 5% | 4% 9 6 — 7 is % 
24,500 Do. 6% Cum. Pref., 1 to 20,000 & 40,001 to 44,500 10 T b 6% 5b 96 Ti-— т— 8 ae és i 
945,000 Do. 4495 Deb. Stock .. » © iu ..| 100 А 44 44% Фф 984—101 9w} —101 | m "p А 
$7,350 Telegrapa Construction and Maintenance vs 19 90 90 15 15 20 = 32 £0 — 32 И 
160,000! о. 4 % Deb. Bds., 1 to 1,500 Red. 1909 | 100 4 4 4 $ 4 % 100 —102 100 —10:3 ёе oe +4 
8,599,200 | Undergd. E. R., Lon., 5% Profit Shar. В. Nts. .. ae à 6 5 5 8) — 91 8) — 91 А 
640,000 | Waterloo & City Railway, Ord. Stock А .. | 100 Bà n B Be 100 —103 100 —103 vs 
66,666 | Willans & Robinson, 1 to 30,000 & R0,001 to 116,668 6 84 8 Ni jl 1— 1 1— 14 - vi T 7 
68.626 Do. 6 % C. P., 30,001 to 80,000 & 125,001 to 141,666 5 M^ 6 g Nil Nil u— 3 21— 3} A n +} 
246.574 Do. 4 % lat Mort. Deb. Btock ee ee ee 100 ve 4 4 % 4 % 18 == 78 74 — 79 74 ee +1 
| = 
ELECTRICITY SUPPLY COMPANIES. | 
bu 
oY 
14,000 Brom (Kent) E.L. & P., 1 do 14, 000 ee ee b ee d 4 $ б T 6 =. 53 ee oe oe 
7 1,000 о. до. 44 % 183. deb. stoc ee 100 ee 43 4 4 99 —101 99 —101 oe 0 0 
20,798 | Brompton & Kens. Elec. 14. Sup., Ord., 1 to 30,000 5 8 0 10 10 8 — 9 8 — 9 i " e: i 
0. (02 Do. do. 1 95 Cum. Pret. 5 7 7 1 1 1 8 q © 95 e 
316.876 | Central Electric Supply 4 % Guar. Deb. Stock .. | 100 4 4 4 é 101 —104 101 —104 , | "D 
$0,000 | Charing Cross and Strand Eleotricity Bupply e 6 10 8 8 b 3— 4 91 — 40 А Ж 
80,000 Do. do. do. 44 % Cum. Pref. | 5 9 | 4 = 4 — 4 a 
8 1,000 Do. ч он Undertaking '' 44 % Саш. Prf. 5 4 4496 98— 4 Bh— 4х4 „ a 
427.100 Do. O. 4 96 Deb. Btock Red. oe 100 4 4 4 4 100 —103 xd 100 —103 ae ee oe 
49.136 | Chelsea Electricity Supply, Ord. "m £s ee б 6 6 & bà— bg bà— 53 - as is 
175,000 Do. do. 44 % Deb. Stock Red. | Btock | 4 4 44 44 106 —109 164 —10 xd is is T 
10,596 | City of London Elec. Lighting, Ord. 40,001—110,596 10 Б 5 6 6 04— 104 94— 104 104 10 oe 
40,000 Do. 6 96 Cum. Pref., 1 to 40,000 ee во ( 10 6 6 6 6 11 = 12 11 = 12 oe | oe te 
400,000! Do. 6% Db. Stk., Scrip. (iss. at 115)all pd. .. 5 б 5 5% | 123 —196 121 —191 xd !  .. . T 
800,000 Do. 44 % 2nd Db. Stk., Prov. Cris. all pd. 100 43 4} 44 44% | 100 —108 * 9 ха 0. i e 
40,000 | County of Durham Electrical Power, Ord. .. T 9 4% 4% ' £870 | 4 213— 21i— a T T 
60,000 Do. da do. 6% Pref. .. 5 5 5 5 5 % ais l a MEM И 
40,000 | County of London Electrio Lighting, Ord. 1—40,000 10 4 4 44 6 Th— 8 71— 8 с T T 
40,000 Do. do. 6 % Pref., 40,001 —60,000 10 6 8 6 6 8 104 1: 10i— 11 ‚С VM » ; 
$ JU,UU0! Do. do. 44 % Deb. Stock ve I d d 4 107 —110 105 —168 xd с " 
490,000 Do. do. 44 % 2nd Deb. Btock .. | Stock 4 4 4 өх —1(1 ох —101 98 I . 
80,000 | Edmundson's Electrio Corporation, Ord. Shares Б 1 1 1 4 $ 23s— B} 24— 83 А les ‘ie 
ай, 000 Do. do. 6% Cum. Pref... ..| 5 6 6 6 6 % 4j— 51 41— 54 100’ | 976 | .. 
370,000 Do. do. 4% % lst Mort Deb. Stk | 100 4 4% 4 4 99 —102 99 —102 99 T ~ 
10, % | Folkestone, 1 to 10,000 vs А i» v b ae 96 d " > 
10.000 Do. 5 % Cum. Pref., 1 to 10,000 .. T 6 va ES ix Б 4$ — 44— 6 RS ks T 
"90,000 Do. 4 18%. Deb. Stock ae T T 100 èo 96 4 44 99 —109 —102 s M T Ў 
10. UUU Hove, 1 to 18, ** T r ee so ee б ee 115 él 9 71— 8} 1 — 8; P eo ee 
31,000 | Kensington and Knightsbridge Electric Ord. - 6 10 1 12 10 91 — 101 — 104 is E 
90, Do. do. do. 4% Deben. Stk. | Stock 4 4 4 4 —102 99 —103 КУ $5 T 
111.000 | London Eleotric Supply Corporation, Limited, Ord, 8 Ni Ni 8 4 $ 1#— 2} 12— 2 А T 
70,060 Do. do. do. 6 % Pref... 6 6 6 6 6 96 12— kA 4i— Б ae tà " 
8. 4, w Do. до. 4961st Mort. Deb. Stk. Red. | Stock | 4 4 4 4% 95 — 98 xd 95 — 95 964 Я "m 
90,000 | Metropolitan Electric Supply, 1 to 100,000 .. zs 6 1 10 10 96 7 — 8 7 — 8 7 71 s 
16,191 Do. 96 Cum. Pref. 1—71,106, £8 pd. b 4 4 FL— DAC 6, xd DN kè : 
220,000! Do. % lst Mort. Deben, Stock... T 4 4 4 4 x 108 —112 ) 6 —110 vd m RS É 
9 50,0001 | Ро. 96 Mort. Deben. Stock Redem. Stock ‹ P 95 — 97 91 — 96 xd a К " 
40,000 | Midland Electrio Corporation, 43 % lst Mort. Deb. | 100 4 4 44% 44°% | 98 —101 96 — 99 xd НАТ" Vs ` 
67.591 | Newcastle-on-Tyne MR b ex 8% | BX | BY 1 8 1 8 : » a 
10,000 ` Do. 6 % Pret., 1 to 15,000 ee os 5 | ee 6% 5 y^ 6 а Б — — ө i ee ee 
10,352 Notting Hill Electrio Lighting ee ee ee 10 6 4 6 7 7496 184— 14 1 id ee oe ee 
64,000 Do. do. 4% 1st Mort.Deb... ee | 100 4 4 4 4 97 —160 97 — 100 N A 6x 
20.000 | Oxford, 1 to 96 and 407 to 20,310 T oe ex 6 Ру 63 1 7 4 6 — 6 — 6 i: T 
o, uo Do. 4% Deb. Stock .. 82 ee T ‚| 100 es 4 4% 4 98 —100 98 — 100 T 
40,000 | Bt, James’ and Pall Mall Electric Light, Ord. — ., b 14à 143 1449 124 чу 104 93— 104 о) 9) T 
90,000 Do. do. 7% Pref. 20,081 to 40,080 б 1 179 | 1 1 7 — 8 7 — 8 22 T 
150,0001 Do. do. ВА % Deb. Stock Red, .. | 100 20 B4 | BÀ 8496 96 — 97 91 — ft xd Ё is T 
12,000 | Smithfield Markets Electric Bupply, Ord. .. .. 5 4% 4 4 li- £i 11— 9} RA " . 
60,000 Do. do. do. 4 Ф Deb. Stock | Stock | 4 4 4 4 & 13 — 77 138 — T7 on vis . 
65,000 | South London Blectricity Supply, Ord. T T b 1 8 4 8 21— B 2]— 
121000 | South Met. Elec. Lt. & Power, Ord te es 1 Ni i 24 us H = ы +} 
117.958 Го. Do. 7% Pref...  .. l. N 3 1 & 7 = i 1ў— 1 14) МА T 
900 000 Do. Do. $$ 96 18$ Deb. Stk. 100 tà 4 44 44 102 -——106 102 ~105 e$ ee 
t0,000 | Urban Electric Ворріу, Ord. .. is se T Б b 6 6 Б 8А— 33 Bà— 34 ү zi T 
50,000 Do. . &% Cum. Pref... os 5 5 b b 5 4 — 44 4 — 4 EN és 
2 0,000 Do. do. 44 % let Mort. Db. Stk. Red 100 ee ee 44 4 99 —~l(2 9) —102 ° ae 
110,000 | Westminster Electric Supply, Ord. .. „ә s 6 19 1615 1 18 $ 9 — 10 9 — 10 9 9À m 
81,279 Do do. 4 Cum. Pref, T 5 b 6 b 6 | (à-— tB 6 — 64 xd 53 ee ee 
(Originally 5%— Red. to 43 9% from 81st Dec., 1906. | 
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| A New Organisation.—On the opening morning of the 
New Year we received intimation of the birth of a new organisation 
wder the title of Wholesale Electric Traders, “consulting experts 
trade organisera,” whose offices are at 2, Queen Anne 8 саа 
Westminster, S W. The main object of the organisation—of whic 
Mr.C. S. Northcote, М.Т E.E., is chairman and general manager- 
tí hring together for mutual benefit the many and varied interests 
tthe electrical trade, profession and existing associations. po 
2 hye шоу to be able lo give some further information on the 
tatter, | 


PROCEEDINGS OF INSTITUTIONS. 


Cheapened Methods of Electrical Distribution. 
By J. H. C. Ввоокгко, A.M I. E. E. 


(Ahstract of Paper Read before the INSTITUTION CF. EL FCTRICAL 
ENGINEERS at Manchester, December 18th, 1906.) 


Tan methods which have been recently used for the cheapening 
of electrical distribution may be summarised as follows: — 

1. Overhead wires. 

2. Increasing the current capacity. 

3. Utilising tramway wires. 

4. Unarmoured cables laid in ground. 

5. Cables laid through blocks of houses. 

Also tbe wiring of houses upon insulators, and the abolisbing of 
meters for lower capital cost in the houses themselves. 

l. Overhead Mains.—Until quite recently many central station 
engineers and consultants would not use this class of work under any 
consideration, aud stood in awe of the Board of Trade asthe offcial 
spoiler of overhead mains schemes. The Board of Trade, however, 
does not deserve this stigma. Its revised rules for overhead line 
construction may be somewhat grandmotherly in intention, but it 
is а simple matter to persuade it to agree to such lines, providing 
you сап prove the necessity, and can satisfy the Board that your 
designs are either in accordance with the official regulation, or are 
thoroughly suitable for the purpose. If one is conscientious and 
takes а reasonable amount of pains in preparing a scheme for sub- 
mitting to the Board's adviser, there is little doubt about its being 
passed. But there are bold brigand engineers in this country who 
have erected overhead lines without taking the trouble to acquaint 
tbe Board of Trade of their intentions, whose designs contravene 
most of the clauses in the official regulations, and whose work yet 
appears to stand solidly and to give satisfaction. 

It may be granted that there are numerous cases where overhead 
lines are being used because it is not commercially possible to run 
underzround, but it should be remembered that the result of 
American practice with overhead lines in large towns is that they 
are being put underground as rapidly as possible. In Colonial 
parts, also, where the current has firet passed through overhead 
wires, the underground system is superseding them. It may be 
taken as a maxim that for few wires of small section in slightly 
frequented quarters it may be advisable to run overhead, if the 
conditions are such as to prohibit the use of underground cables. 
Where many circuits are required, or in main thoroughfares, under- 
ground cables should be laid. 

As regards the line itself, notwithstanding periodical suggestions 
as to the use of cheaper materials than copper, this much abused 


metal is still the favourite conductor, and is likely to be. 


Aluminium has not been able to take advantage of the high price 
of copper, chiefly, it is said, ou account of scarcity of water at 
Foyers. 

Continuously insulating or covering overhead wires appears to be 
necessary in the neighbourhood of chemical works or factories, 
where the atmosphere is charged with noxious vapours. 

Poles are mostly of wood, and this seems to be the best practice 
for lines carrying a moderate section of copper. Where cables by 
the dozen are carried overhead, as in the blast furnace districts, 
very substantial steel girder structures are built and anchored in 
mounds of concrete. 

Every pole should be closely encased in a sheath of a similar 
material extending from 2 ft. above ground to 2 ft. below ground, 
and this sheath should be finished off at its upper end so аз to 
facilite the draining of moisture away from the pole itself. Where 
girder supports are used the sections should be stiffer at the ground 
line for this reason. This point is accentuated, as there appears to 
be little attention paid to it in current practice 

Elaborate staving and strutting precautions for bends are some- 
times unnecessary, except for sharp angles or the heavier lines. 
The tramway engineer merely puts up a heavier pole for curves or 
ends, and this practice may be followed with wooden poles as with 
steel ones, providing a section of sufficient stoutness is taken to suit 
tbe strain. 

2. Increasing the Current Coapeciti.—It depends very much upon 
circumstances what the safe current density should be. Small 
cables can be more safely over-ran than large ones. Single-con- 
ductor cables are less affected than multiple conductor mains. 
The paper, lead-covered type stands over running best, paper 
leadless comes’ next, with rubber and plain bitumen insulation in 
the order given. 

Гое more fresh air a cable gets the less it is affected, so that a 
single lead-covered cable laid in а roomy iron pipe will keup 
cooler than а three-core cable bunched up with a lot of others in 
the solid system or drawn into a nest ot conduits of small diameter 
and non-radiating material, if they are both run at the same cutre: t 
density. 

If a cable is run at a fairly steady load of 100 amperes, eight 
bours a day, it would be better to use a larger section than for a 
cable which is occasionally run up to 150 amperes for a short period 
but whose normal load is 50 amperes, А large temporary See 
of current is not so fatal as a large temporary excess of voltage, but 
what seems to be but a moclerate excess of current long continued 
is more unhealthy than the same degree of over-voltage. 

The Northern Counties have led the way in running cables at а 
higher current density than is generally considered proper; coal is 
cheap there, and copper is dear. It should be borne in mind, 
however, that a current density that will not affect the cable itself 
may seriously{trouble the joints upon it. 
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3. Utilising Tramway Wires.—This has been done in the past 
with more or less success. Recently, voltage regulators have been 
put on the market which automatically keep the volts steady, in- 
dependent of variations in load, and by this means it is convenient 
to use the trolley wires for distributing current to isolated com- 
munities, where it would not pay to run a separate main. An 
article in the ELECTRICAL Review of September 28th, 1906, gives 
details of the lighting of the village of Whittington, near Chester- 
field, by using the tramway wires and a B.T.-H. voltage regulator. 
Tae difference in cost with its use is said to be £2,000, and the 
apparans regulates within 1 per cent. when full load is thrown on 
and off. 

4. Unarmoured Cables laid in Gro . Now that the price of 
copper has caused people furiously to think, it has been decided 
in some quarters to cheapen cables by dispensing with the armour- 
ing, and to trust to luck that nothing will bappen, when laying 
mains directly in the ground. 

5. Cables laid through Blocks of Houses, &&c.—It is cheaper to 
group several services on to one point, or to run distributors 
through houses, when they are being fed in quantities, than to pay 
for street excavation, and for lengths of service cable, when feeding 
from a main inthe street. The cost of service jointing is con- 
siderably, lessened, and such joints as are made are left in a drier 
situation. 

The following is a summary of some details as to local practice 
upon these points, which have been kindly furnished by the 
enginecrs referred to. 

Barking.— Mr. Howard supplies artisans’ dwellings belonging to 
the Council by putting one service into each block with a master 
meter in circuit. Mains run from this through the row of dwellings, 
a service being tapped off at each house. Tenantsare charged : for 
four lights, 6d. per week; for two lights, 4d. per week. He also 
supplies property owners at one point in a row, through a master 
meter at 24d. per unit, and current is distributed through the block 
to the various meters of the tenants. For arc lamps, current 
meters are not used, but hour meters, upon the readings of which 
the consumer is charged. 

Bury.—Mr. Watson supplies blocks of offices and pairs of 
houses from one service. He has also erected overhead three-wire 
mains in a suburban district, and will extend when opportunity 
offers. 


Chester.— Mr. Britton feeds blocks of cottages by running а 
distributor through them. 

Glasgow.—Mr. Lackie has avoided service jointing in special 
cases by looping distributors in from the street when laying the 
cable, and considers it a cheaper method. In Scotland, workmen 
live in tenements three and four stories high, so that one service 
will supply six or eight customers. 

Rochdale.— Mr. Atchison runs motors off tram circuits on the 
` understanding that current is off at night and intermittently 

when necessary. He has supplied “in bulk" to landlords in the 
district, who from a single service run insulated wires on 
insulators through the false roofs or cellars of blocks to their 
tenants’ meters. 

Shoreditch.— Mr. Russell supplies model dwellings, at which 
current is switched on from dusk to midnight, and from October 
to March inclusive from 5 am. until daylight. Tenants are 
charged 8d. a week for two rooms and 10d. for three rooms. 

Stretford.—Mr. Rowland feeds blocks of houses in eide streets 
by running а distributor through them, underneath the joists of 
the ground floor. | 

The Trafford Park Co. feeds blocks of houses by running a 
distributor through them inside the false roof. The cable is 
brought up the end wall in vas barrel, with a switch fuse, about 
10 ft. high, in locked case. The meters are of the token type, 
worked hy copper deposition, and tokens are purchased only from 
the company. 

Wigan.—Mr. Slevin, in the Pemberton district, has colliers’ 
cottages wired on the insulating clip system, with which he has 
had no trouble. He charges from 8d. per week for four lights 
to 1з. 9d. per week for 18 lights, but it is not a lucrative invest- 
ment at present. : 

A certain electric supply company near Manchester ran a 
service in 1896 through the cellars in 24 shops, from a trans- 
former situated in the middle of the blcck. The cables were 
rubber insulated singles in tarred wood casing. There has been 
no trouble to date, and the arrangement was cheap and brought 
custom. In connection with an eight-house block served from one 
transformer service by this company, а 14-kKw. transformer bas sup- 
plied, at 100 volts, lamps equivalent to 4,800 watts during the last 
four years without complaints as to pressure or trouble on the 
transformer. . СУ 

Cheapencd Wiring.—The wiring of houses by clamping insulated 
wires between porcelain cleats has much to recommend it. The 
system is largely used on the Continent, and is coming into mcre 
general use in the North of England. There appears, however, to 
be a prejudice against the system in England. "The beauty of this 
cleating arrangement is that the wires can be taken out if necessary; 
and it may besaid to compare with encased wires ns overhcad wires 
compare with underground distribution. 

Meterless. Charging.—The non-use of meters saves in many ways. 
The meter is а big expense on a small installation. The meter 
reader does not work for nothing. Meter testing is a nuisance. 
But it is very clear that consumers without such a restrictive 
influence often burn their Jamps so long as to immolate the profits. 
In the Ebbw Vale district of South Wales this difficulty appears to 
have been overcome by the consultant, Mr. R. P. Wilson, who has 
installed sealable bolders for lamps, and charges 1s. 2d. each for 
lamp replacements, with a rate of 8s. per 8-C.P. Jamp per annum. 
Mr. Wilson's opinion is that this system, by saving the cost of a 


* 


meter, is of value with two or three-light customers, who by their 
quantity are a profitable class in some districts. It is conceivable 
that the consumer will appreciate that the eooner he burns his lamp 
out, or dims it by excessive use, the sooner will he have to pay for 
anew lamp. The sealing-lug in this lamp is fixed in place of one 
of the pins at the side of the usual bayonet lamp-plug. 

Foreign Practice.—In large towns both feeders and distributors 
are armoured cables laid directly in the ground, but if the soil is 
impure (due to the barbarous use of the gutters for sewage con- 
veyance) the trench is partly filled with sand, and the cables are 
laid in this. Creosoted planks are sometimes placed over these 
mains, and Dr. Kapp used rolled steel covers with satisfaction in 
his practice. Overhead mains are the exception in Germany, 
except in the smaller towns, but in Switzerland mains are 
frequently carried overhead, both for H.T. and LT. Swiss нт, 
systems are sometimes carried on masts of concrete, which look 
heavy, but won't wear out. A peculiar German practice is to use a 
couple of armoured cables for the outers, and а bare copper cable 
for the neutral of a threc-wire system, all laid direct. 

In Italy, as mentioned by Mr. Fedden in his recent M. E. A. 
paper, it is the practice to run distributors on insulators attached 
to short wooden posta, which are supported by means of iron 
brackets fixed to the upper parts of the houses. 

I have discussed the subject of cheapened distribution with 
several central station engineers, whose opinions agree as to the 
comparative waste of time and energy involved in hunting after the 
small consumer of light. Under the usual conditions the game is 
hardly considered by them to be worth the candle. Such irritating 
work should devolve upon someone specially capable, whose salary 
would be more than repaid by the impression he makes on the 
load curve. 

The Newcastle Electric Supply Co.'s motto appears to be summed 
up as: "Lay the main to get the consumers; as a consequence, 
almost every street is blee«ed with the presence of electric mains, 
and this plucky policy must help the output considerably. 


DISCUSSION. 


The Chairman (Mr. T. L. MILLER) said that in the case of 
distribution mains for lighting and power the current capacity of 
the mains could not be increased very much because of the Board 
of Trade regulations. When the tramway system was first started 
in Liverpool, motors were supplied off the traction feeders, and 
there was a large works at Atherton supplied in the same manner. 
The charges for meters in many districts bore very heavily on the 
small consumer, and he agreed with the author that these charges 
should be done away with. The small consumer was a valuable 
one, ав he generally had all his lamps in use, whereas in a large 
house only a portion were on. He mentioned a case where а 
builder wired коше 300 houses, Arrangements were made to 
supply him in bulk, and he charged the tenants. A tramway pillar 
was fitted with a meter and maximum-demand indicator; from 
there cables were laid down streets and looped into each house. 

Mr. MonsHEAD, ав а cable maker, was an advocate of overbead 
mains in the poorer districts, as he considered it would eventually 
lead to laying an underground distributor later on. The cost of an 
overhead main was about one-third the cost of one underground, 
and the reason that overhead mains were being replaced by under- 
ground, was that the former were too small for tbe work. Tbere 
was а considerable amount of overhead work going on in the 
Middlesbrough district. In America wooden pins were taking the 
place of iron bolts for insulators. The lighting of Whittington 
referred to in the paper was from the feeder pillar, and was work: 
ing satisfactorily. Some seven or eight years ago jute-covered vn- 
armoured cables were laid direct in the ground in Leith, and bad 
given no trouble. He thought unarmoured cables were very good 
for gencral use. 

Mr. CHAMEN said he believed that iu time all cables would be 
overhead owing to all the room being taken up in the street. 
There were places where a piece of string could not be laid, and an 
overhead wire could be tapped where the street could not be taken up. 
With regard to meterless charging, he was afraid there was no 
other way than charging the landlord. The working man was à 
good consumer, as he generally burned his lamps a long time. He 
thought the motto for main laying should be Find the consumer 
first, and lay the main afterwards.” | 

Mr. S. J. Watson said that cable lay ing was very costly; it did 
not compare at all with the cost of a small lead pipe for water and 
wrought-iron pipe for gas. The author had not mentioned any- 
thing about laying bare cables in conduit, a system which һе 
believed was being used to a great extent; on a three-wire system 
of some size, say, 0:5—0:2—0'5 sq. in., it was possible to save some 
38. or 48. per yard by that method. The overhead line in Bury 
referred to in the paper was about 800 yards in length, and was put 
up to supply two large houses; to supply them underground was 
commercially impossible. The poles were 7 in. diam. at top, and 
10 in. at bottom, and 31 ft. long, there being about 6 ft. in the 
ground bedded in concrete. The outers were at the top, and the 
middle wire split at the bottom. The cost of laying a main of that 
description—say, No. 2 S.W.G. outers—was about £300 per 
mile against £800 for a solid ог draw-in system, a saving 
of 4500 per mile. Another advantage of the overhead 
system was that if the section of copper bad to be in. 
creased or the line had to be discarded nearly all the material 
could be recovered. He did not think it was possible to increase 
the current capacity of mains very much, owing to the regulation 
pressure drop, nor did he think it advisable to connect to the 
trolley wire, but rather to the feeders, and even then the troubles 
of the trolley wire would be felt to some extent. Unarmoured 
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cable laid direct would not be used very much, and should be pro- 
tected in some manner. 
омер ite life very much. The revenue derived from supplying 
ofices and small dwellings did not warrant spending money on a 
separate service for each. 

yr. WREELWBIGRT asked how the consumers who were supplied 
from trolley wires or traction feeders were charged, and whether 
the Corporation received payment twice over—viz., from tramways 
department and consumer. 

Mr. C. C. ATCHISON said it was easier to connect to the trolley 
wire than the feeder, and one did not always want to break up the 
grec, He did not supply lighting from trolley wires on any 
a»ouht, There was a difficulty in finding room for cables in some 
streets, but perhaps, in the future, the gas mains would be taken 
out, and leave room for the cables. He would not like to risk 
anarmoured cable without some protection. 

Mr. Н. W. WI. so said he had had experience in laying bare 
rabies in conduit; it had to be carefully done and supervised. 
Aluminium was good for this class of work. He thought that the 
people who advocated aluminium strongly were those who had not 
wed it. On an estate where there were 700 houses supplied by the 
iandlord, overhead mains were run down the backs of the houses, 
and a weekly charge was made. A cut-out was fitted which came 
into action when more than six lamps were on at one time, and 
the consumer had to send round to the landlord to have it put in 
again, Overhead mains for outlying districts were inevitable. 

Mr. C. E. KNOWLES said he had charge of about a mile of over- 
head mains at Glossop, supplying motors for quarry purposes at 480 
voits. They gave no trouble. 

Mr. J. Ferru asked if there was any likelihood of getting a 
lamp of bigher voltage than the 250-volt incandescent lamp. 

Mr. J. H. C. Brooxina, in replying to the discussion, said he did 
not think overhead mains would ever be used in large towns. They 
wete generally used for outlying distributors. His experience of 
bare copper in ducts bad not been a very happy one. Some pro- 
tection was necessary for poles at the ground level from the action 
of the soil, and atmosphere, and for other reasons. Recently he saw 
wa aluminium tee-jointa, which looked a very good job until they 
were Landed, when they came away from the soldering material. 


Some Phenomena of Commutation. 
By Prol. F. d. Batty, M.A., and W. S. Н. CLEGHORNE, B. Sc. 


At a meeting of the Glasgow Section of the INSTITUTION oF 
ELRCTRICAL ENGINEERS, on December 11th, Mr. W. W. Lackip in 
the chair, a discussion took place on the above paper, which was 
read at the previous meeting, and was abstracted in our last issue. 

In opening the discussion, the Снлівмли said that it was 
commonly sapposed that the ohmic resistance of carbon, such as 
was nsed for street-lighting purposes, decreased with the rise in 
temperature. In the laboratory under his charge they had carried 
oot some tests which went to show that the resistance of carbon as 
asually supplied for are lamps was constant up to а red heat. The 
speeds of the commutators on the machines in use in the Port 
Dundas Electricity Works agreed with those given in Prof. Baily’s 
paper. The 500-xw. machine had a speed of 1,700 ft. per min., 
and the 1,500-kw. machine had а commutator speed of 3,000 ft. per 
min. The p.c turbo-generator in the St. Andrew’s Cross Works 
bad a speed of 8,000 ft. per min. The pressure of the brushes on 
the commutator varied from 30 og. to 50 oz. with carbon brushes, but 
тищ high as 73 oz, per sq. in, with copper brashes. A common 
uticle in use in the Corporation’s generating stations was the 
ordinary paraffin wax candle for lubricating the commutator. The 
indiscriminate ose of commutating poles was undoubtedly wrong. 

Ит. Наяву A. Махов said that Prof. Baily's conclusions were 
ilr justified by his experiments, and the hypotheses which he 
lad laid down were quite as fully established by practical 
erperlenes. It had long been evident to most of them that the 
taipirical calculations of voltage and other things had only an in- 
direct bearing on sparkless commutation. If they designed their 
machines with everything that could be desired in the way of 
mtistactory calculations as to the reactive voltage, they would some- 
times find a machine which was quite unworkable, Most of them 
wd different limits for the reactive voltage for small machines 

1 for large ones. Now if the reactive voltage were the main 
thing  mfeguard, it was difficult to understand why they could 
turk safely with a reactive voltage as high as 8 on a large machine, 
“tile it was not safe to exceed 2 on a small machine. Vibration 
bight arise from many causes from the commutator being out of true 
maung, or made of unsuitable metal. That was a conclusion which 
te bed recently come to from the fact that they had a general super- 
Klin now against making commutators of any cast metal because 
of the risk of the impurities rendering the friction inconstant and 
"rin. Friction in itself was not a very serious matter, but it 

© vibration and brought about very uncertain results. 
126 got a commutator of a homogeneous metal whose properties 

"ct known, and could therefore be dealt with by means of a suit- 

sa: оар, they were again face to face with the condition of the 

1и al that material, and they were aware now that a hard-drawn 

Put copper commutator with suitable surface might become very 

me in the presence of certain matters which might accu- 

‘alate whether it waa running or at rest. For example, the dust of 

testile fabrics was most injarious to the running of а commutator. 

Не desired to get back from the carbon brush to the copper brush. 

2 they could ses a machine that had been in use for 20 years 

mi copper broshes, subjected to changing loads and other 

Ойы, with the commutator in perfect condition, there did 


To lay it in made-up ground would . 


not seem any essential reason why they should incur the loss due 
to the use of a carbon brush. 

Mr. W. B. Sayers said that he had experimented with the 
means of obtaining sparkless commutation with fixed brushes and 
various devices, and he had met with a certain amount of success in 
that direction. When the carbon brush came into the field, it seemed 
to do very easily what they had found a troublesome and difficult 
thing. However, it was clear that the carbon brush was not the 
complete solution of the matter, as they saw now all kinds of com- 
mutating poles and devices being introduced, which were said, at 
the time he spoke of, to be quite unnecessary. 

Mr. Моввівох said that with regard to paraffin wax, great care 
should be taken to see that the commutator was not too hot when 
the wax was put on, or 16 would disappear immediately, and would 
have no effect. Again, if the commutator was too cool, the melting 
point of the wax would be higher than the temperature of tire 
commutator itself, the contact resistance would be very high, and 
the wax would get into a sticky condition, and make the brushes jam. 

Mr. Kerso asked why the experiments were not carried beyond 
60 amperes per sq. in.? 

Dr. J. T. Borromury, in a written communication, said he wished 
that the experiments had been more judiciously planned. The 
pressures were said to range from 7 oz. to 46 oz., but the numbers 
chosen were 7, 12, 18 and 46. He could think of no relation between 
these numbers, and if they looked at the curves, they were spaced 
so irregularly and in so peculiar a manner, that one could scarcely 
help thinking that there must be some factor concerned in the 
result which was not being taken into account. The speeds, too, 
chosen for experimenting had no simple relation with each other. 
In spite of the great difficulties of the inquiry, the authors 
had obtained results which were wonderfully concordant. The 
authors referred to the curve in the paper, representing the 
values of E/i where E was the B. u. b. and 7 the current; and the 
" curious form" of this curve was commented on. Looking, how- 
ever, at the points which showed the ascertained values of the 
ratio, it seemed to him that there was no justitication for making 
this curve a curve of wave form (curve with two contrary flexures). 
A nearly straight line or a flat arc of a circle would pass as closely 
through these points as did the curve which the authors had drawn. 
The curvature also tó the left side in this figure was much too 
great. The results obtained with lubricated brushes were highly 
interestiug. It was not, perhaps, quite generally known that 
even in the case of the plugs of & resistance box, the resistance at 


the plugs was markedly reduced if the plugs were thinly smeared 


with light paraffin oil. Probably, the parafin helped to clean 
away the film of oxide which invariably covered the brass surfaces, 
no matter what trouble was taken to remove it. Also the film of 
parafün was more easily pressed aside from between the brass sur- 
faces which came in contact than a corresponding film of air. In any 
case, the result was certain. At the same time he must say that 
his experience was altogether against lubricated brushes. The 
copper or other metal of the commutator segments did not, and 
could not, wear down exactly the same as the mica which insulated 
the segments, and the mica got wetted with the lubricant. The 
particles of metal or carbon from the brushes tended to stick to the 
mica instead of being blown away, as was the case when the surface 
of the commutator was quite dry, and a tendency to spark was the 
invariable result. 

Mr. CLEGHORNE referred to the statement that the leading edge 
of the brush should be of low resistance, and the trailing edge of 
high resistance. While that was quite feasible in a fixed machine, 
in the case of reversible machines, such as they had in tramcar 
work and the like, it would be interesting to know how the com- 
posite brush would work with a central core of high-conductivity 
copper and laminations on either side of bigh-resistauce carbon, 

Prof. Batty also spoke in reply to some of the points raised. 


The Heating Coefficient of Magnet Coils. 
By G. A. LisTER, B.Sc. 


This paper was read before the Birmingham Section of the 
INSTITUTION OF ELECTBICAL ENGINEERS, and was abstracted in 
our last issue. 

Mr. Henry Lea, who opened the discussion, gave some inter- 
esting figures relating to the radiating propertics of iron pipes, a 
subject closely connected with that of the paper. He found that 
1 sq. ft. of hot iron would dissipate 2:14 B.TH.U. per hour per 1? F. 
difference of temperature. Taking 70° Е. (39° C.) as the tem- 
perature rise, which was the figure he always specified, he showed 
that'20˙9 sq. cm. of such surface were required to dissipate 1 watt, 
and that the corresponding heating coefficient was 20:9 x 39 = 815. 
So high a temperature rise as 50 C. (90° F.) at full load would 
leave no margin for overload. 

Mr. A. M. TAvron thought that the measurement of the temperature 
rise of field coils by means of increase of resistance would soon be 
adopted here. The coeflicient fell as the temperature increased, 
This might be due to convection effects, which would tend to 
increase with the increa:e of temperature. With regard to the 
stationary coils of large А.С. generators, he had been much 
interested in the question as to how tbe temperature rose when the 
peak load came on, the generator having been runuing under, say 
normal full load conditions for tome time previoualy. Designers 
would soon have to meet a demand for a generator to give 100 per 
cent. overload during the short period of peak load. 

Mr. OnsETTICH said that proper consideration of ventilation 
should erable the designer to save a considerable amount of copper 
in the case of high-speed machines. He worked with the outaide 
surfáce only, and by obtaining the coefficient for each type of 
machine, and plotting against speed, he took into acconnt the 
ventilation of the machine. 
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. Mr. Leo. Моврнү thought that the slight differences in air aud 
in the core could be varied and even inverted by using different 
formers and different fits over the core. He would like to know the 
colour of the coils tested. 

Dr. R. T. GrAzEBROOKE, ina written communication, said that the 
general result of Mr. Lister's interesting paper seemed to be that 
there was no such constant as the heating coefficient, as he defined 
it. The simplest assumption one could make for the amount of 
heat lost by radiation from a surface element s which was at a 
temperature“ above its surroundings was that the loss per second 
was hts, where h was the radiation constant, or exterior con- 
ductivity. 

Assuming that л was a constant over the whole surface, then the 


total loss per second = J ht 4з = Ё в 1, when (, was the mean 


excess of temperatare over the surroundings of the surface layera, 
not of the whole coil. If thetemperature was steady then the total 
loss must be equal to the watts expended ; thus they had— 


Watts ns , ог ! =- nz Sr. le 
h watts 


using Mr. Lister's notation. Thus | corresponded to his c,. the 
t 


heating constant, but the temperature in the equation was not the 
mean temperature of the coil, which was measured by the change 
in resistance, but the mean temperature of the surface of the coil, 
which was quite different. If there were a constant ratio between 
these two mean temperatures, then the law given in the paper 
would follow, but he thought Mr. Ray ner's curves showed that there 
was no such constant ratio. Again, he felt sure it was a mistake to as- 
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Lister's c, referred to a square centimetre. What could be done 
possibly, was to obtain by careful experiment the values of x hy 
and J for coils similar in design and material to those which w. 


ch 
to be used, and to base calculations applicable only to such similar 


coils on these figures. 

Dr. ALFRED Hay (written communication) said the relative 
importance of the parts played by radiation, convection and con- 
duction still seemed to be obscpre, but from Mr. Lister's experi- 
ments it would appear that conduction апа convection were quite 
as effective in producing cooliog as radiation. The marked 
influence of good ventilation pointed to the fact that convection 
was an extremely important fa-tor. In the саве of a coil freely 
exposed to the air over its entire surface, the radiation effect 
could, to some extent, be differentiated from the convection effect 
by certain experiments which he proposed. 

Мг. H. M. Новлвт wrote pointing out that in the figure 1,500 
quoted by Goldschmidt, the whole surface of the coil was taken as 
cooling surface, and the rise was taken by resistance measurement. 
Reckoning this figure on tha «ternal cylindrical surface of the 
coil would reduce its value to about 600. The rise by resistance 
measurement might be taken as 1°65 times the thermometrically 
determined temperature rise at the outer surface of the coil, and 
thus the value 600 would be further reduced to 364. This value 
was in good agreement with the value 365 given by Esson, and 
was also, with due regard to the numerous factors which influenced 
the heating, in fair agreement with Neu and Levine's value of 720 


by resistance measurement, which reduced to 1095 = 435. n 

J 
the year 1598, Mr. R. C. Clinker, at his request, made a compre- 
hensive series of tests concerning the thermal occurrences in field 


spoole. In the accom- 
panying figure he had 
arranged a few of Mr. 

-  Olinker's results in a 
form which brought out 
the bearing of the 
peripheral speed of the 
armature upon the 
temperature rise of the 
field spool, and also 
showed the way- in 
which the temperature 
rise varied at different 
parts of the coil. They 
saw from this figure 
that when the armature 
was at rest the layer 
next to the magnet 
core, and the outside 
layer, had practically 
the same temperature, 
bat that when the arma- 
ture was running at a 
peripheral speed of 

10 metres per second, 
the outer layer had a 
much lower temperature 
than the layer next the 

| a magnet core. It was 
5 | | very important to avoid 
. taking the results of 
tests on a single spool 
as guidance for other 
cases, According 88 & 
spool was completely 
bound up in insulating 


posed on all sides to 
air, the .temperature 
rise and the tempera- 
ture distribution be- 
came greatly modified. 
In a general way, how- 
ever, Rayner's later 
tests, in which be 
obtained a ratio of 
maximum to mean 
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temperature of about 
115, confirmed fairly 
well the results of 


Clinker's 1898 tests. 


= Another very exhaust- 
FIGURE REFERRED TO IN Mr. HoBART'S COMMUNICATION. 


sume that the coefficient was the same for all the surfaces of the coil. 
In the discussion on Mr. Rayner's paper (Journal I.E.E., Vol. 34, 
p. 711) he bad shown how values for both the interior con- 
ductivity /, and the exterior conductivities, or radiation constants, 
hy, hg of the coils might be found Ai relating to the outer surface, 
and A: to that in contact with the core. The two quantities 
differed notably, ^, being of the order of 4 Л;, so that it was im- 
possible to determine the mean rise of temperature from a know- 
ledge of the surface and the watts by means of a single coefficient. 


Ав he had already said, the 1 of his formula was the c,, ог heat- 
l 


ing constant, defined, however, with reference to the mean rise of 
surface temperature, but in comparing the actual numbers it must 
be remembered that his Л related to a square inch, while Mr. 


ive series of tests 

were those made by 

Dettmar in 1900 on 

the effect of temperature on cotton coverings. These tests 
showed that in the course of time at emperature of less than 
100° C. caused decided deterioration. The more recent tests 
of the National Physical Laboratory on large numbers of insulat- 
ing materiale, showed that with all these materials deterioration set 
in at a temperature of not over 125° C., and in most cases the 
temperature at which deterioration occurred waa considerably below 
125° C. With a knowledge of these results it was certainly unde- 
sirable that the highest temperature existing in any part of а coil 
wound with cotton-covered wire, should be much over 100°C. If 
the hottest part of the coil was at a temperatare of 106° C., the 
mean temperature, as determined by resistance measurements, 
would be about 90°C. Taking the temperature of the surrounding 
air as 30° C., it was evident that the temperature rise ав determined 
by resistance measurements should not be more than 60°C. Mr. 
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Ciinker's tests, and also the subsequent tests made by the National 
Penial Laboratory, showed that in many cases the temperature 
ris: as determined by resistance measurements, exceeded by more 
than 60 per cent. the rise as determined thermometrically. Thus 
tae thermemetrically-determined rise should not be permitted to 
exceed $7)? C, und it was evidently not advisable to raise the pre- 
xat customary permissible temperature rise of 45° C. but rather to 
reduce this, “Allusion was made in the paper to a coil in which the 
cotton coverings of the wires were impregnated with a certain 
material which resulted in a decreased temperature rise. He 
believed that the first earnest attempt to develop and properly 
apply such materials was made by H. W. Turner, about the year 
1901. It had been difficult to demonstrate the effectiveness of 
such a material as regards decreasing the temperature rise, owing 
to the fact that it tended to make all parts of the coil assume a 
more nearly uniform temperature, (c, when such a material was 
wed, the mean temperature as determined by resistance exceeded 
by a smaller amount the thermometric temperature than would 
otherwise be the case. For these and other reasons he was strongly 
in тошт of the introduction of the practice of determining the 
temperature rite by resistance measurements, instead of by thermo- 
meter, Were this practiced generally, a temperature rise of 50° С. 
abore the surrou.ding air would be theroughly conservative, but so 
шр ag the temperatures were determined by thermometer a 
“nominal” temperature rise of from 40° to 45° above surrounding 
ait was already rather higher than it was desirable to permit. The 
table was that no individual engineer could introduce such a 
comparstively new practice as that of invariably expressing the 
temperatore rise of field spools in terms of the result of resist- 
axe measurements. Should any designing engineer attempt to do 
thie, be would bring upon himself the charge of employing higher 
temperatures than other designers, whereas he might actually be 
working to lower temperatures. This was only one instance 
among many others which rendered it highly desirable that the 
wwuing of standardisation rules for temperature rise should not 
be farther delayed. It was very difficult to generalise as to values 
fot the temperature rise per watt per sq. cm. of radiating surface. 
The infloence exerted by the rotating armature on the temperature 
of the field spool depended very greatly upon the means adopted 
to veutilste the armature, and upon the consequent amount and 
temperatcre of the air passing from the armature to the ficld. The 
uw: of isterpoles was decidedly disadvantageous from the thermal 
standpoint, for they obstructed the emission of beat from the field 
spools, and introduced an additional considerable loss through the 
heat generated in their own windings. In general, the cooling 
would be more effective the greater the polar pitch at the air-gap, 
bat there were also, of course, a great mapy other factors influencing 
the result, 

Mr E. Н. UrxEB, in a written communication, said that when 
attempting to find some basis which would indicate the efficiency 
with which field coils of very different patterns would radiate heat, 
it emed to him that the temperature which would be attained if 
uit quantity of energy were dissipated from unit area of the coil ~ 
per second, was the best indication of this useful quality. For 
various reasons he took the external area plus the flanges as being. 
the radiating area. However, he thought, with the author, that 
the total area, including the surface next to tbe core, might well 
be induded. With this limitation, and using inches instead of 
centimetres, the two columns 20 and 22, page 655, of his paper 
gave the heating coefficients as defined by Mr. Lister, except that 
column 20 gave the results using the maximum internal tempera- 
ture instead of the mean temperature which was used in column 22. 
This constant for shont coils varied from 100 to 250, or in Mr. 
Lister's unita (2 54)? 650 to 1,600, so that the figures on page 16 of 
ike paper referring to open type machines to which his experi- 
mente referred —namely, 1,250 and 1,500 for 50 and 500 x w.—were 
ш the safe side. These factors must be used very carefully in any 
aven саве, and until information was obtained from ару build cf 
% it was not wise to trust such coefficients obtained from other 
ud dissimilar coils except as very rough approximations. What 
de would especially draw attention to was the low value 
йт above—650 as compared with 1,600 the upper limit. It 
шй be remembered that these salues were obtained on running 
ик, and, as it happened, of a similar size, 500 Kw. A proper 
consideration of the design of field coils, from a radiative point of 
view, u well as from а consideration of the ampere-turns required, 
arti lead to a saving of several Lundredweight of copper in large 
(мм. He had been assured that, in the case of the manufac- 
ar cf mall machines, this aspect of the subject had enable d such 
#00015 to be made in field copper as to convert a commercial 

n Шоро. This emphasised the importance of any рзрег on 

i че, and Le would advise designers to see that they were not 

ЖЩ Nneemrily too much covering, of poor heat conductivity, 

^t their coils, 

‚ Mt Аъла Всувы11„ in a written communication, said that 

E thought the term “ heating coefficient " was not a good one. 

чл ўиз the word “emissivity” on the analcgy of 

1 75 еи in beat. Theoretically, it would be Letter 

фы s temperature of the outside of the coil instead of its 

шы a but the accurate measurement of the outside 
veil did ‘as very difficult in most practical cases. The question 
is : this tmistivity vary much with the temperature? Mr. 

(ы 5 a curve ehowing how the watts radiated per 

е etre varied with the temperature rise for a coil 

e oo If w denoted the watts radiated, s the surface, 

э 7 temperature rise, the equation to the curve was 
“ша 000167) (1000, and for small values of ¢ the 
rine cop ШЕВ be taken equal to 0 000 wett per quare 
Le * per белее difference of temperature, Fort = 50° C. 

Чу " would be about 13 per cent, greater. In this 


country they generally assumed in commercial testing that 
а = 000423, but in America they take а = 0:0042. The calculated 
temperature óf the coil was, therefore, 2 per cent. better 1n 
America. : 

Mr. C. F. Sara (in a written communication) said that with 
regard to the cooling effect of the surface of the coil which was 
next to the iron, it seemed that a good deal of uncertainty still 
existed as to the relation between the effectiveness of the conducting 
power of the iron, and the radiating power of the surfaces exposed 
toair. From actual measurements it would appear as if the metal 
former was far more effective in promoting the cooling of the 
coil, when so arranged as to leave an air-space between itself and 
the pole. The ventilation thereby produced appeared to be far 
more effective as а cooling agent than the increased heat-con- 
ductivity due to metal-to-metal contact between the former and the 
pole. One difficulty ia deciding absolutely on z heatiog co- 
efficient, which could be applied to coils of all forms, was the varia- 
tion ia the ratio maximum temperature: mean temperature. In Mr. 
Rayner's values, there was an extreme variation of about 10 per 
cent. in this ratio. As pointed out by Mr. Golds:bmidt in the dis- 
cussion following the reading of his paper (Proceedings Inst. E. E., 
Vol. 34, 720), there was a practically constant relation between the 
differencee, mean-external temperature, aud  maximum-mean 
temperature. Thus the difference between maximum and outside 
temperature was practically 50 per cent. higher than the difference 
between mean and outside temperature. By measurement of the 
mean and external temperatures, it was thus possible to estimate 
closely what the maximum temper ture inside the coil was. 
From this point of view it might be well if engineers would 
record both mean and external temperature rises when testing their 
machines. 

Mr. Lister, in his reply, emphasised the fact that the figures 
given on pages 15 and 16 were put forward as a consistent range 
of approximate values only, and that as stated in the paper reli- 
able accurate figures for working conditions could orly be obtained 
by direct experiment on a particular type of coil and machine, and 
then applied only to the same type. Mr. Lea's reference to iron 
pipe was interesting. Iron pipe was probably a better radiator ' 
tban the surface of a field coil, and it was usually so fixed that it 
worked under much better conditions. The figure for the heating 
coeflicient of 1,025 Table III) was obtained on а type of machine, 
the field coils of which were very favourably pl«ced. ‘The figure of 
1,550 referred to the modern multipolar protected type. He 
agreed with Mr. Taylor that convection might be one of the 
causes of the falling of the curves; but it was also largely 
accounted for by Stefan's law of radiation. Inreply to Mr. Murphy, 
all the coils which he had tested were black except coils Ill -and 
V, which were varnished with shellac. He bad been very much 
interested in Dr. Glazzbrook’s treatment of the problem. But it 
had appeared to bim that in addition to determining £ for each 
type of coil, it would be necessary to determine the exterior con- 
ductivities /i and % under all the various conditions of ty pe, speed 
and load. Three ranges of experimentally determined figures 
would have to be employed, and he thought that most designers 
would prefer to use one coctlizient only. Dr. Hay's suggested tests 
should give very valuable data. He was afraid that tests on cor- 
rugated coils would not give very practical results. He bad not 
suggested that Esson's 355 should be comparcd with Goldschmidt’s 
1,500 oa the same basis; in the following paragraph be had given 
the same reasons for the disagreement as those numerically worked 
out by Mr. Hobart. Mr. Hobart bad shown a very close agreement, 
but it depended upon the figures taken for the two ratios which had 


to be used. 


LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for tnsertion in this elumn should 
be written on one side of the paper. Free use of fictitious names 
may be made, Answers are furnished by e barrister-at-la b.] 


No, 62.— Electricity Muins.— Provinity to Gas. Pipes, 


“Lex TERRE writes:— Electric light mains are being laid 
in the district, three wire direct-current solid system, 440 between 
‘outers.’ The gas autborities (corporation) are trying to demand 
that no cable shall be Jaid within 18 in. of their gas mains. We 
offer to keep 9 in. away, but not more. How do we stand 
legally?“ 

e," Provisions relating to the laying of electric mains near gas 
pipes are contained in the schedule to the Electric Lighting Clauses 
Act, 1899. It is there provided that an electric ligiting company 
or undertakers providing electricity, requiring to lay mains near gas 
pipes, must give notice to the gas company and must “conform with 
such reasonable requirements as may be made by the owners. 
for protecting every pipe." They must not allow any main to touch 
any pipe unlees the main is insulated ір е manner approved by 
the B. ard of Trade; nor may they allow any main to touch any 
pipe without the consent of the gas company. Any question or 
difference which may arise must be determined by arbitration 
Having regard to the premises, the question is whether the require- 
ments of the gas company are reasonable or not. The Act specifies 
no particular distance. It would scem that a distance of 9 in 
ought to be sufficient where the mains are well insulated. That, 
however, is a technical question. d 
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No. 63.—Private Supply of Eleotricity.— Wires across Roads. 


“ A.” writes:— In a recent issue of the ErxEorRICAL Review, 
in the answer to query No. 61, it is stated that, where 
an electric supply is given by a private company or person, 
and not under provisional order, such private company ог 
person may, without the consent of the local authorities, 
carry their mains overhead, provided that they comply with 
the Board of Trade regulations, The opinion expressed on 
this point is interesting, not only to myself, but possibly also to 
many others, and it would add to the interest if the author of the 
opinion in question would state (а) the grounds upon which it is 
based. In his reply, perhaps he would also give us his opinion as 
to (^) what protection the owners of wires so placed across strects 
would have against an action by the local authorities for their 
removal, or the local authority removing the wires themselves, and 
recovering the expenses of such removal in a summary manner from 
the undertaker, as is provided under Sec. 14 of the 1882 Act ; and 
further, (c) would the owners of the wires in question have any 
protection against any person or persons removing or cutting them 
down? (d) I think that Sec. 14 of the 1882 Act and Sec. 10 of the 
Electric Lighting Acts of 1899 together make it clear that no elec- 
trical wires are lawfully laid overhead across any street by any 
person or company unless first of all the consent of the local 
authority and also that of the Board of Trade have been obtained, 
and that the owners of wires laid across the street under other 
conditions, place them there entirely at their own risk.” 

*,* With regard to (a) the fact that a private company or pereon 
may supply electricity is clear from a consideration of the Electric 
Lighting Acte, which have no application to such undertakinys, 
unless there is a provisional order or other statutory power. The 
statement that mains may be carried over streets without the con- 
sent of the local authority is generally accurate; but in London 
the provisions of the London Overhead Wires Act, 1891, and 
in districts where the Public Health Acts Amendment Act, 1890, 
bas been adopted, the by-laws made under these Acts would have to 
be complied with. In other districts, unless the local authority 
happens to own the soil on either side of the street (which it 
seldom or never does) the person supplying electricity may sus- 
pend his wires over the road by agreement with the frontagers, 
provided, of course, they are not hung so low as to impede the 
traffic; and subject, of course, to the regulations of the Board of 
Trade referred to in the answer to query No. 61. As to (/) the 
local authority would have no right whatever under Sec. 14 of the 
Electric Lighting Act, 1582. As to (c) if the wires were cut or 
interfered with by the local authority or anyone else, the owners 
could bring ап action for injunction and trespass (Finchley Electric 
Lighting Co. v. Finchley U.D.C. (1902) (1 Ch. 866). As to (d) 
the person or company referred to in Sec. 14 of the Act of 1882, is 
a person or company authorised by Parliament to supply electricity. 
It does not mean a person supplying electricity on his own account. 
It may be mentioned that the law relating to the supply of elec- 
tricity is conveniently summarised in the new edition of “ Emden's 
Building Contracts " (fourth edition, 1906) at page 347, et seq. 


No. 64.— Patent —Licenscc.— Manufacture of Patented Article in 
Foreign Country where Patent is not Protected, 


“X " writes :—" Referring to the communication in your issue of 
7th inst. on the subject of“ Licences to work Patents,” will your 
coutributor say what would be the position of a patentee under the 
following conditions :— 

“The licensee under an English patent obtains an order for the 
patented article for use in a foreign country where the patent has 
not been taken out, the order being given and the payment made by 
the English representative of the foreign user. Can the English 
patentee claim a royalty from the licensee, if the latter constructs 
and supplies the article (patented in England) in the country where 
no patent for it exists? | 

“То take an instance:—A firm of manufacturers holding a 
licence for a controller, which is patented in England, obtain an 
order from a firm of London merchants having a branch house in 
Russia for such controllers, for use by customers, ofitheirs in Russia, 
where no patent has been taken out. Can the manufacture 
make the said controllers in Russia and supply them for use in that 
country, without being liable to the English patentee, for royalties 
upon the articles во manufactured and sold ; the order having been 
given and the payment being eventually made by the London firm 

hants ? ' 
i % The licensee would clearly not be liable in the circumstances. 
The article in question being unprotected in Russia, any person 
whatever is free to make it there and sell it there, without pay- 
ment of royalties; otherwise a patent in a single country would 
cover the whole world. 


No. 65.—Overhead Wires—Consentenf Local Authority. 


“8, C. B." writes:—“ I notice in your issue of December 14tn, 
under the “ Legal Query " column in reply to “ Glasgow," you state 
that a private company or person can supply electricity without 
obtaining & provisional order, and that it or he can put up overhead 
wires without obtaining the consent of the local authorities. Are 
you quite correct as regards thie latter point? Ithink that if 
further inquiries are made you will find that local authorities have 
jurisdiction as regards the running of overhead wires as well as 
laying mains under the streets, although they do not always 

т eise t." 
eee ш 8. C. B." is referred to Query No. 63, supra, and the 
answers thereto. 
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Хо. 66.—Overhead Pires. Refusal of Corporation to Consent 


“ Anxious” writes: —“ Re your reply No. 61 Glasgow.“ We 
bave a client who is connected both with the Corporation supply 
and his own generating plant. On the opposite side of the road: 
he has other premises which he wishes to connect. To do this be 
would have to pass over the road. The local authorities maintain! 
that he has no right to run a wire over the street without their con- 
sent; this they refuse to give owing to his coming into competition: 
with their lighting. This seems somewhat in conflict with youri 
reply to ‘Glasgow.’ Would there be likely to be anything in the: 
provisional order of the Corporation to prevent them carrying the 
line across the street ? " | 

^. * This is an interesting example of the question which so often 
arises in relation to overhead wires. “Anxious” should procure 
a сору of the provisional order, and any by-laws under the Pablic : 
Health Acts Amendment Act, 1890, which are or may be in force in 
the district. These could be seen at the town clerk's office. If the 
provisional order is in the ordinary form, it will ло! empower the 
Corporation to interfere ; and the by-lawa can at most specify the 
conditions under which wires may be suspended. The Corporation 
could not so frame the by-laws as to prohibit the wires being tue. 


pended over a street. Unless (a) the Corporation have some other ` 


statutory power; or (b) they own the fee simple of the land on 
either side of the road (which appears to be unlikely) they cannot 
interfere. ‘ Anxious” would do well to consult bis loca! solicitor, 
who will probably be familiar with the Acts and by-laws. 


No. 67.—Prepauiment J. U r. — Error in Meter. Liubili(/ af Consumer, 


“Burcu” writes:— I should be mach obliged if you would 
give me your opinion as to how we stand legally with a prepay- 
ment consumer, who, owing.to the prepayment part of the meter 
getting ont of order, refuses to pay for the current, which is 
registered correctly. We have one or two consumers who object to 
pay for the actual current used, as they maintain that, having pre- 
paid, say, 1s., if they get 28. worth of current for the same, they are 
not liable. 

“I should be much obliged if you could let me know if a case of 
this kind has been settled legally, also particulars of the same, as it is 
advisable to get the matter thrashed out at once, otherwise we shall 
lose а great deal of money by this means." 

„% Unless there is agreement, express or implied, that the 
reading of the meter register shall be abeolute and final as between 
supply authority and consumer, it would seem that the supply 
authority may recover the price of electricity provided and con- 
sumed. By Sec. 57 of the Electric Lighting (Clauses) Act, 1899 
(Sched.), which may be in force in the dístrict, the question whether 
the meter is correct or not is to be settled by a Board of Trade 
inspection. Before giving a definite answer on the point, it would 
be necessary to see the terms of the provisional order and of the 
consumer's agreement. As the matter appears to be one of import- 
ance, “ Burgh” should consult the solicitor to the Corporation, who 


might think it wise to take the necessary steps to enforce the rights 
of that body. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


The ** Industrial? Wattmeter. 


Tun fact that the power consumed by an alternating-current motor 
cannot be measured, even roughly, by means of an ammeter 18 one 
that has frequently told against the alternating-current motor M 
compared with its direct-current rival. One of the most widely 
recognised advantages of electric driving lies in the ease with 
which the power transmitted can be measured, but in order to 


Fic. 1.—THE "INDUSTRIAL" WATTMETEB. 


secure this advantage in the case of an a.c. plant it bas, ki ien 
present, been necessary to employ a costly, and often de , 
wattmeter. 

What can be done, however, when the problem 18 thoroughly 
taken in hand, is shown by tbe resulte obtain ed by i watt- 
Куквьтт, EDOOCUnRR & Co. with their new ' Industrial 
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meer. The instrameat, which is shown in fig. 1, consists of a 
carefully designed dyoamometer movement, from which all un- 
necessary metal has been eliminated, and which is fitted іп a cast- 
iron ease effectively shielding it from stray magnetic fields. The 
morement is provided with a pneumatic damper, so that accurate 
readings can b3 taken, no matter how much the load may vary. 
Tae stale, which is of ample length (64 in.), is practically even 
throughout, so that readings can be taken with certainty, even quite 
low dowa ou the scale. This is à point of no little importance, 
since it is often desirable to be able to measure the power taken 
by the motor either when running light or when driving, say, а 
single line of shafting. 

It has, until quite lately, been regarded as heresy to suggest 
enclosing a wattmeter in a metal cage if any accuracy at low power 
factors is aimed at, the argument rightly being that the metal 
case acts like a closed secondary winding to the current coils, and 
to introduces a phase displacement between the main current and 
the dux produced by'it. If the angular displacement so introduced 
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Fia. 2. 


le с then the wattmeter reading, with а lag of o, instead of being 
үс cos p would be vc cos ф cos (5 — a). From this it will be seen 
that whereas at high power factors the error is of small importance, 
with low power factors it becomes very considerable. For example, 
even so small a phase displacement as 1° between current and flux 
would introduce an error of 3 per cent. with a power factor of 5, 
and fj per cent. with a power factor of 3, and so on. 

In the cue of the Everett-Edgeumbe Industrial" wattmeter, 
not only isa metal case employed, but actually one of cast-iron. 
Such, however, is the design of the instrument, we are informed, 
that the errors due to eddy currents, and also the often greater 
insccurcies introduced by self- induotion and capacity, have been 
redaced to а negligible quantity. 

That this is fo will be gathered from fig. 2, which is reproduced 
frou s curre plotted by the National Physical Laboratory from 
тшн there obtained on one of these Industrial“ wattmeters 
taken from stock. From this curve it will be seen that down to a 
poet actor of 2, the error at no point exceeds 14 per cent. of the 
matimom reading of the instrument. 

Besices being shielded from external magnetic fields, which is of 
great int ortance for such work, the instruments are practically dead- 
best. and are, moreover, unaffected by frequency or wave-form. To 
sach an extent has this been carried that their accuracy can be at 
uf time checked against direct-current standards, which is, it 
ated hardly be said, of the very greatest assistance in practice. 


Fic. 3. ‚ Fra. 4. 


Te instruments are equally applicable to single, two or three- 
Pa седі, Fig. 3 shows the connections in the latter case, 
+ tepresenting the series coil, and v the shunt coil, while M shows 
wt loud, а motor for example. If the load is an unbalanced one, 
1 «ае vattmeters are employed, connected as shown in fig. 4, 
| t ‘otal power being obtained, in this саве, by adding together the 
‘o readings Moreover, from the ratio of these readings the 
ver-fuctor of the circuit can be at once found. 
| I's interesting to mention also that a wattmeter connected as 
Zw д fig. 3 can be provided with a simple change-over key, by 
Рр which the жа ева component of the power can be read 
«ы well as the true watte. This enables the power factor of the 
a to be determined, since the ratio of the wattless component 
Itt watts is equal to tke tangent of the angle of lag or lead. 
wir, "umet are constructed for all ranges of current and 
a and for high-tension circuits are worked off transformers, 


“signed 13 to А К 
ры introduce no appreciable error into the readings 


Ajax Ironelad Switches, 


S Tales herewith new patterns of their well-known Ajax 
Funn 10 e$ which are being introduced for 1907 by MESSRS. 
N Pa å Stoney, of Hulme Electrical Works, Manchester. 
bat many thousands of these switches have been 


Kid dap 
“ming the past year, and the firm’s new works have been 


specially designed and fitted with the latest machinery to enable 
them to supply a high class of ironclad switchgeir at low price. 


AJAX IBONCLAD SwITCH. 


From January 1st, 1907, the Sloan Electrical Co, 15, Fore Street 
Avenue, London, E.C, will act as the firm's sole selling agents for 
London and district. They will stock a large quantity of these 
ironclad switches of every kind for London district customers. 

At the Hulme works the switches are turaed out now in very 
large quantities, and they go through the works in lots of 1,000 
at a time. 

Quick-Grip Spanners. 

We understand that Messrs. SPEAR & Jackson, LTD., of 
Sheffield, by arrangement with the Patentees (Messrs, 
Taylor & Co. of London) are now marketing “ Quick-Grip” 
Spanners as shown in the illustration. This tool has been 
on the market some little time, but it is stated that it is 
now to be serious'y placed before the trade. Wh:l» sufficient 
grip can be obtained to turn almost any nut or pipe, it 
is claimed to poss:ss an advantage over the spanner that 
it is immediately adjusted to the correct s ze, and over 
the pipe grip that it does not spoil the nuts. 


“ Reyrolle ” Iron-clad Switchgear. 
In the accompanying il ustration is shown a 25 ampere 500- volt 
quick-break switch completely enclosed in cast-iron rain-prcof 
case, which is supplied by Messrs. A REYROLLE & Co., LTD., of 
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НЕВЕПЕП ON TY 


REYROLLE IR^NCLAD SWITCHGEAR. 


Hebburn-on-Tyne. The same type of switch is al. 

Ф ° Е А 5 Ы “© m 
three-phase circuits. Sparking tips are provided to teke the = 
5 12 85 i is very good, the object cf the 
makers being to provide а strong, serviceabl rtie 5 
for use in factories, &c. i е article suitable 
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NEW PATENTS APPLIED FOR. 

Compiled expres! for this journal by W. P. Tnoursox 4 Co., Electrica] Patent 

gents, 329, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


28,724. '* Improved mechanical ears for carrying overhead transmission 
cables for electrical traction purposes." H. OLivEn. December 17th. 

28,799. '*Improvementsin methods of electric braking." G. H. Bass, F. T. 
СнАРМ АМ and E. Н. Cocksnorr. December 17th. 


28,758. ' Improvements in and relating to incandescent electric lamps," W. 
Вокнм. December 17th. 


28,775. “ Improvements in the method of and means or apparatus for pro- 
ducing metallic incandescence bodies for electric glow lamps." DEUTSCHE 
GASGLUHLICHT Акт.-Оъз. (AUEKRGESELLSCHA¥T). (Date applied for under 
Patents Act, 1901, March 27tn 1906, being date of application in Germany.) 
December 17th. (Complete.) 


98,819. ‘ Electric illuminating apparatus.” J. B. HENGLER. December 
18th. 


28,880. '" Improvements in electric treadles or rail deflection contact-makers 


for railway signalling and the like.’ T. E. Нлужсор and McKENZIE and 
Hol. LAND, LTD. December 18th. 


98,882. ‘Improvements in electric hoists.” 
Т. Meacocx, December 18th. 


98,888. “Improved form of door and till electric alarm contact.” 


J. Richmonn & Co., LTD., and 


L. E. 
Forster and B. SrAcoMBE, December 18th. 
98,843. “Improvements in apparatus for electrically igniting miners’ safety 
amps." W.AckRoYp. December 18th. 


98,846. “Improvements in electric ignition for internal combustion engines.“ 
W. J. Cnosslx and J. P. Jackson, December 1&th. 


98,848. "Improved automatic voltage regulator for dynamos." G. 8. 
NRxELKV. December 18th. Complete.) 


28,849. "Improved automatic regulator for direct-current dynamos." G. 8. 
Neevey. December 18th. (Complete.) 


98,865. ‘Improvements in couplings and fittings for electric conduits and 
casings, and in the manufacture of the same.” 


J. L. Hanman, Decem- 
ber 18th. 
98,897. "Improvements in the electro-deposition of iron." Б. O. Cowrer- 
Cores. December l8th. (Complete.) 
28,922. “Improvements in inter communication telephones and switches 
therefor.” F. G. BELL. December 18th. 


98,959. ‘Improvements in the method of operating electrical smelting 
urnaces." А. Н1октн. (Date applied for under Patents Act, 1901, May 5th, 
1906, being date of application in Norway.) December 19th. Complete.) 

98,960. “Improved electrical induction furnace with electrodes.” A. HionrTH. 
Date applied for under Patents Act, 1901, June 2nd, 1906, being date of 
application in Norway.) December 19th. (Complete.) 

98,901. ‘Improvements in the method of operating electrical «melting 
furnaces.” A. Hionrn. (Date applied for under Patents Act. 1901, November 
6th, 1906, being date of application in Norway.) December 1th. (Complete.) 

98,996. "Improvements in electric arc lamps." 
Bzcx-BoGENLAMPEN G.m.b.H. December 19th. 

29.002. ‘Improvements in and relating to trolley whcels for electric traction." 
P. J. PRINGLE. December 19th. 

29,019. Improvements in or relating to electric inducticn furnaces.” 
Тик GRORDAL KsELLIN Co., LtD., and J. HARDEN. December 19th. Com- 


plete.) 
299,050. ‘Improvements in or connected with electrical ignition devices for 
internal combustion engines." А. R. BELLAMY. December 20th. 


99,072. “Improvements in electrically operated railway and like signals.” 
H. G. Brown. December 20th. 


99,086. “Improvements in and relating to exciting Ruhmkorff and other 
electric coils.” Sir O. J. Lonce, Kt. December 20th. 


29,110. "Improvements in electrical distribution.” 
December 20th. 


H. Beck and DEUTSCHE 


U. B. GILBERT. 
99,118. *' Electric bridge hand signal lamp.” L. G. Evens. December 20th. 
29,120. "Improvements in electric heaters." 


Tre Britis THOMSON- 
Носвток Co., LTD. 


(The General Electric Co., United States.) December 21st. 
99,129. '' Treating sewage by electrolysis." F. Moin. December 21st. 
29,147. Storage battery." S. Lake. December ‘ist. (Ccmplete.) 


29,148. “Improvements relating to electric motors.“ W. Н. HEATH. 
December 21st. 


99,151. * Improvements in or relating to lighting systems for electric rail- 


way carriages and trains.“ BSirMENS Bros.’ Dynamo Works, LID., and A. M. 
Duke. December 21st. (Complete.) 


99,172. "Improvements in connection with tbe electric lighting of railway 
rains and the like.“ O. G. А. Frey. December 2lst- 


99,174. ‘Improvements in or relating to electric motors." 
December 21st. 


99,176. “New or improved insulator for electric conductors.” 
BAUsER. December 2lst. (Complete.) 


99,198. “Improvements in and relating to uni polar dynamos." W. 
MATHIESEN. December 21st. (Complete.) 


99,196. “New or improved electrically operated mechanism for obtaining 
rotary motion." Sir W. G. Pearce, Bart., and W. R. Reeves. December 21s:, 

99,201. “Improvements in meters for electricity, gas and the like." ALIGr- 
MEINE ELEKTRIZITATS GES. (Date applied for under Patents Act, 1901, De- 
cember 25th, 1905, being date of application in Germany.) December 21st. 
Complete.) | 

99,202. “Improvements in and relating to the operation of vapour electric 
lamps." M. Fuss. (Date applied for under Patents Act, 1901, January 11th, 
1906, being date of application in Germany.) December 21st. (Complete.) 


29.83. New or improved electrical device controlled by the guard of a train 
for locking and unlocking r&ilway carriage doors." 


H. LEITNER. 


A. BoLrs- 


J. W. Т, Cocker. De- 
cember 22nd. 
99,244, ‘' Improved electric torch as used for surgical and dental operations." 
„ А. LARARD & E. L. DEABDEN. December 22nd. 


. "Improvements in electrical furnaces.” О. Frick. (Date applied for 
under Patents Act, 1901, December 27th, 1905, being date of application in 
Sweden. December 22nd. (Complete.) 


99.976. “Improved telephone apparatus." A. FRIEDLANDER. (Date applied 


for under Patents Act, 1901, September 17th, 1906, being date of application in 
Germany. Becember 22nd. (Complete.) 


29.296. New or improved method of and means for automatically recording 
telephone calls." H. W. F. IRELAND & A. T. M. THomson. December 22nd. 
(Complete.) 


99,900. * Improvements in the electro-deposition of iron.” Б. О, COWPER- 
CoLEs. December 22nd. 


Hipperholme.—The U.D.C. has obtained an extension 
of the E.L. order, and also power to transfer.the order. Negotia- 
tions are pending with the Halifax T.C. and the Electrical Dis- 
tribution of Yorkshire, Ltd., for taking over the erder. 


PUBLISHED * SPECIFICATIONS. 


Copies of any of these fications 


may be 
THompson & Co., 892, High Holborn, Wo., 


obtained of Mess, W. р 
free, 9d. (in stamps). 


and at Liverpool, price, pow 


1905. 


ELECTRICAL Contact BREAKERS OF ExrLos ion Enerxes or Motor Vences. 
W.J. Charles and A. Watson. 24,249. November 94th. 


MEANS FoR ELECTRICALLY ACTUATING INTERMITTENTLY Moving Winnt Wom 


APPLICABLE IX CLOCKWORK, REGISTERING AMD IwnicaTiwG. W. R. Sykes, 
F. T. Hollins and F. W. Leake. 24,491. November 27th. 


ELECTRICAL CONTROL AND PROPULSION OF VEHICLES OR Талка or ViHICLEs, 
J. 8. Raworth and A. B. Raworth. 24,810. November 30th. 


TROLLEY Boon CONTROLLING APPARATUS FOR ÉLEOTRIC '"PRAMCARÁ AND THE Lins 
VEHICLES. S. Hindley. 24,998. December 2nd. 


Exnavatina OF Vaccum TUBES OR VEsSRLS FOR ErnBOrfRIO DiscgaBors. O. J. 
Lodge, A. Muirhead and E. E. Robinson. 25,0474. December 


$nd. (Date 
applied for under Rule 5, Patents Rules 1905, December 2nd, 1905.) 
DyNAMO-Erkcruic Macnixgs. British Thomson-Houston Co. (General Electric 
Co.) 26,083. December 14th. 


SrARKING PLUGS FOR COMBUSTION ENGINES AND THE LIKE. H. J. La Force. 
26,970. December 27th. (Date applied for under International Convention, 
May 12th, 1905.) 


ELECTRIC Авс Lamps BonfuixG MUNERALISED CARBONS. 


Hegner. M. . 
November 80th. 
Vacucm TuBES OR VxssELS FoR ErkcTRIC DiscHabuES, Lodge, Muirhead 
and Robinson. 96,047. 


APPARATUS OR DEVICES FOR GENERATING ELECTRICITY ОМ Мотов Cans ов Motor 
Boats. Taylor. 25,353. December 6th. 


METHOD or CONTROLLING THE TROLLEY PoLks or ELECTRIC CARS AND THE LIKE. 
Henshaw and Swincells. 25,415. December 7th. 


MAGNETIC SEPARATOR, Simpkin and Ballantyne. 25,718. 


APPARATUS FOR ELECTRIC SIGNALLING. 


Brown and Brown. 96,596. Decem- 
ber 20th. 


1906. 


ELECTRIC SWITCHES OR Crikcvir BREAKERS. 
(General Electric Co.) 932. January 12th. 

ELECTRIC ВвАхсн S WIr HRS. J. B. Meiklejohn. 2,286. January 30th. 

ELECTRICAL SWITCHES. J. A. Kennedy-McGregor. 8,164. February 9th. 


ELECTRIC Arc Lamps. A. O. Jones and Jandus Arc Lamp & Electric Co. 8/11. 
February 15th. 


ELECTRIC FURNACES. 


British Thomson-Houston Co. 


C. Bingham. 4,336. February 22nd. 


Мктнор or AND APPARATCS FOR DETECTING ELECTRICAL OsciLiATIONS. L. H. 
Walter. 4,535. February Sith. 


SHADE-HoLDERS FOR ELECTRIC INCANDESCENT LAMPS AND THE LIEE. T. Тома 
and C. M. Stanger. 4,538. 

Ркорсстіом or ELEcTROTYPES. 8. O. Cowper-Coles. 4,084. February 26h. 

ELEcTHo-MaaNETIC RxLavs, P. O. Pedersen. 7,150. Mareh 24th. 


ELECTROLYTIC IxTERRUPTERS AND METHOD oF OPERATING Same. H. Besser and 
L. Cobe. 7,915. April 9nd. 
MANUFACTURE ОЕ Arc LioHT Exvectropes Havia METALLIC InegRTIoXs. 


Gebruder Siemens & Co. 8,656. April 10th. (Date applied for under 
International Convention, May 31st, 1905.) f 


TELEGRAPH Pores. R. B. Ransford. (B. Bayly.) 9,115. April ith. 


ADJUSTABLE SUSPENDERS FOR ELECTRICAL Devices. A. Berry. 10,708. May 
Ith. (Date applied for under International Convention, July 11th, 190.) 
ELECTRIC Авс Lamps. F. Ruzicka. 11,169. May 16th. 


ELECTRIC MEASURING INSTRUMENTS. British Thomson-Houston Co. and E. 
Holden. 514. January 8th. 


ELECTRICAL MEASURING INSTRUMENTS. S. Z. De Ferranti, M. B. Field, C. С. 
Garrard and Ferranti, Ltd. 774. January lith. 


ELxCTRIC Arc Lamps. B. M. Drake, А. D. Jones, P. V. Castell-Evans, and 
Jandus Arc & Electric Co. 5,856. March 10th. 


TELEPHONE ExcHANGE System. W. C. Fairwea'her. (Kellogg) 4,998. April : 
ra. 


DETECTOR FOR WIRELESS TrLEGRAPHY. W. P. Thompson. (Ges. für drahtlose 


Telegraphie.) 8,659. April 10th. 


INFLUENCE ELECTRICAL Machines. Н. Wommelsdorf. 9,086. April 17th. 


METHOD оғ, AND FURNACE PLANT ron, REDUCTION OF ORES OR THE LIKE BY 
ELECTRIC TRANSFORMER FvRNACEs. O. Frick. 10,907. April 90%. 


METHODS OF INSULATING ELECTRIC CONDUCTORS, APPLICABLE мови PARTICULARLY 


FOR RHROSTATS, HEATERS AND THE LIKE. British Tbomson-Houston Co. 
(General Electric Co.) 10,208. May lst. 


Васвнев or ELECTRIC Motors, R. B. Ransford. (Compagnie Parisienne des 
Voitures Electriques Procedes Krieger.) 14,165. June Mth. 


BRACKETS FOR SUSPENDING AERIAL ELECTRIC CABLES. J. Gray. 14,409. June iri. 


ELECTRICITY MEASURING INSTRUMENTS, J. T. Johnson. (Hartmann A Broo, 
Akt.-Ges.) 18,013. August 10th. 


METHOD OF PRECIPITATING METALS ELECTROLYTICALLY. 


A. Ramen. 18,000. 
August llth. 


PRODUCTION OF ARCS ғов THE ELECTRICAL TREATMENT or Gaszs, H. Paoling. 
18,599. August 20th. 


ALTERNATING CURRENT COMMUTATOR DywAMO-ELECTRIO MACHINES. 
Schuckertwerke. 19,889. August 90th. 
national Convention, August 30th, 1905.) 


Siemens 
(Date applied for under Inter- 


Briak Type Fusrs AND DISTRIBUTING BOARDS tn CONNECTION WITH ELECTRICAL 
Work. Howell. 591. January 9th. 


* 
Carcases ron DynaMo-Evsctric Machines. F. H. Loring. 6054. January $}. 
(Date applied for under Rule 5, Patents Rules, 1905, January 9th, 1906.) 
SYSTEM AND MEANS FOR CHARGING -SECONDARY Ваттевткв. Melndoe. 75. 


ELECTRIC SAFETY Spank Gar Devices. British Thomson-Houston Co. (Allie 
meine Elektricitäts Gesellschaft.) 1,909. January litb. 


APPARATUS FOR PROTECTING TELEGRAPH AND LIKE Lives PROM ТИН EYTECIF or 
Licurxixe DiscHARGES. Fuller and Fuller. 1,914. January 25th. 


BragkInG PLUGS ғов Execrasc Lonition 1x Exprosion ExoiEs, Bbarpe. 5,402. 
February 12th. 
do TIONS OF ALTERNATING CURRENT Cracurr SUBJECT TO FLUOTUATIORS oF 


ab. Siemens Bros. & Co. (Siemens Schuckertwerke.) 8,6774. February 
1900 (Date applied for under Rule 5, Patents Rules, 1905, February lith., 
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COMMERCIAL DEVELOPMENT OF 
ELECTRICITY SUPPLY. 


PERHAPS one of the most striking features of the past year 
in connection with the electricity supply business has been 
the rapid evolution of the commercial sales department. 
Developing from an insignificant auxiliary in those few 
enterprising stations which had the temerity to put 
into practice new methods and ways that were not in 
accordance with the ordinary ideas of conducting a 
similar business, in many cities and towns it is now 
bezinning to be considered ав a most important factor 
in the arrangements for the distribution of electricity from 
8 common centre—an essential feature rather than an ex- 
pensive luxury. Many of those towns which have not as yet 
inaugurated such a department have, from all accounts, 
reached a point where they are seriously considering its 
institution. 

This activity has led to a general demand for definite 
information as to practical methods and means concerning 
the details of operation of this new departure in central 
station work, which we have endeavoured to meet during 
the past year by the publication of articles from time to 
time, concluding with a special series of notes by an expert 
on the subject. These articles and notes have been so 
much appreciated that we are making arrangements again to 
deal with the subject in a thoroughly practical manner 
during the current year. 

We are confident that the assistance given by these 
articles will be extremely valuable to those organising or in 
charge of a commercial sales department. We do not, of 
course, pretend to say that any article, however ably written, 
could prove a satisfactory substitute for the personal advice 
of a specialist, whose practical experience would cover the 
шапу emergencies and special conditions that would be 
sure to arise. Experience of this kind is slowly obtained 
and often dearly bought, and it is, therefore, indubitably 
cheaper to purchase an expert's experience. To any 
who find it impossible to secure personal advice, we feel 
sure that the assistance given in these columns will afford 
the nearest substitute. 

It has been suggested that we should devote a certain 
space to the answering of queries dealing with the problems 
arising in the organisation and operation of central station 
commercial sales departments. As this subject is so new, 
and presents so many difficulties on that account, we have 
decided to do so, providing there is sufticient demand for it, 
and to that end have made arrangements with our 
contributor, Mr. R. Borlase Matthews, who has had 
exceptional experience in commercial development, to · 
take charge of this feature. As our space is limited, we 

can only deal with queries of general interest. (uestions 
should be direct and to the point, and the contingen 
conditions should be mentioned, as these latter have 
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of course, a very important bearing on the answer. T'he usual 
rules: of our correspondence columns will be adhered to. 

This matter of the Commercial Development of Electricity 
Supply is one that concerns all classes of electrical engineers, 
not merely those whose special duties are in connection with 
the generation and distribution of electrical supply. Jn this 
country nearly half the population, and that tbe portion which 
includes the moré well-to-do class of inhabitants, is within 
the territory of public electricity supply undertakings, 
and if a very large proportion of these people are persuaded 
to take advantage of the supply, the electrical industry as 
a whole is going to benefit in all directions, as the increased 
demand for electricity will mean an increased demand for 


electrical apparatus and supplies of all kinds, both for the 
consumer and for the central station. 


a 


THIS question savours of absurdity. 
Surely everybody knows the answer— 
the Board of Trade not excepted. The 
Board has pre:cribed the precise form, dimensions and weight 
of the ohm, ampere and volt, and in the schedule to the 
Form of Provisional Order under the Electric Lighting Acts, 
1882 and 1888, it is quite clearly stated that The 
expression ‘ unit’ shall mean the energy contained in a cur- 
rent of 1,000 amperes flowing under an electromotive force 
of 1 volt during one hour.” Further, the supply undertaker 
may charge for energy supplied, either * By the actual 
amount of energy so supplied " ; or “ By the electrical 
quantity contained in the supply"; or by some other 
approved method. When charging according to the elec- 
trical quantity, the amount of energy supplied is to be 
* taken to be the product of that electrical quantity and the 
declared pressure at the consumer's terminals.“ 

But what about the power factor ? 


The foregoing prescriptions are unimpeachable when 
applied to direct-current supply; but, apparently, in the 
absence of a well-defined agreement between supplier and 
consumer, the former is entitled to charge on the basis 
of the product of volts and ampere-hours, regardless of 
the power factor of the load. It may be suggested 
that the volts and amperes themselves, if alternating, 
are not defined, but as the Board's standard volt and 
ampere are ascertained by means of apparatus which 
obeys the root-mean-square law, this is not so. The 
fact remains, however, that—so far as we can ascertain 
—the statutory definition of the B. of T. unit ignores differ- 
ence of phase between current and pressure, and thus lays 
open the way to disputes and actions at law. The defect 
could easily be remedied — for instance, by officially 
identifying the unit " with the kilowatt-hour. 


What isa Board 
of Trade Unit? 


Tue years 1905 and 1906 have been 
marked by extraordinary activity in the 
American copper refining and smelting 
industries. On this side, we have had 
copper rising during the latter year from under £80 to £90, 
and subsequently to £107, per ton, together with a boom in 
copper mining shares, which have become more fashionable in 
speculative circles than gold mining shares. High prices 
for the metal have meant great activity at the mines, and 
the favourable dividends yielded by some of the older mines 
" have led to the flotation of a large number of mining com- 
panies which cannot become immediately productive. 

Contrasting the two years, however, one salient feature 
distinguishes their characteristics. An important reason for 
the rise in 1905 lay in the heavy Chinese purchase of copper 


America and 
the Copper 
Crisis. 
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in connection with а re-coinage scheme. The rise in pri 
towards the end of that year even led to the repurchase d 
some of the consignments. The continued firmness in 1900 
must be attributed entirely to the improved condition of thi. -` 
engineering trades, and to the expansion of various electrici ` 

industries. The increase in electric lighting, railway cles $% `` 


trification, telephone construction and power distributing - | 


schemes will tend to maintain copper at its present hig 
price, or even to carry it over #110 рег ton, a pri as та . 
thinkable three years ago as the old price of 808. per quarte  . . 
for corn of the early daya of the ninetzenth century M 

to-day. 
A point to be remembered in this connection is that thi 
United States is becoming more and more a consumer qd 
the copper which it produces, and now consumes a volu 
in excess of the entire production in 1899. Official беш 
are now available for 1904 and 1905, the following 1е 
millions of pounds :— t. 
1904. 1905. 

Official estimate of production in U.S.A. ... 8125 9013 

Official estimate of consumption in U.S.A. ... 4822 5810 


Although we are not yet able to give exact figures for the 
year just ended, it is an indubitable fact that the trend - 
shown above will be more strongly marked, as the visible 
supply is very low, and the greatly increased production d 
1906 has been absorbed by the increased demand. 

As to the future of prices and production during 1907. 
the United States is really the storm centre to be watched. 
The heavy local demand there has tended to “boost up" 
prices. This local demand bas occasioned intense local 
activity, which will end іс the supply overtaking the home 
demand and affording surplus stocks which engineering 
manufacturers here will be only too glad to have dumped 
upon the London market. At present old properties in the 
Lake Superior region are being reopened, and prospecting з 
being vigorously carried out. Great activity is reported 
from Montana, Nevada and Arizona; new smelting plants 
are being laid down in Utah and California. In Tennesse 
the smelting plant is being enlarged, while a new smelter has 
been started in Massachusetts. Even in Alaska the ore bas 
been · smelted locally since the close of 1905, thus saving the 
cost of transport to distant smelters. 
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THE co-operation of German banks 
seems to render it a fairly easy matter to 
raise capital for remunerative undertakings 
even in present times, with a bank rate 
now at 7 per cent. This conclusion is drawn from the 
proceedings at the recent meeting of the Berlin Elevated and 
Underground Electric Railway Co., which requires additional 
funds for the purpose of extensions of works and equipment. 
The directors proposed to raise £500,000 by the creation of 
new shares, to be issued without the present sharebolders 
having the right to subscribe. It appears that the Electric 
Light and Power Investment Co., which stands in clos 
relations with the Deutsche Bank, had offered to take over 
the whole of the emission at the rate of 110 per cent. and 
to pay 25 per cent. of the amount and also the premium on 
January 2nd, 1907, although the shares will not be entitled 
to dividend until 1909, whilst at the same time the transfer 
of the shares would not be permitted without the consent of 
the directors of the railway company. It was explained that 
it was inadvisable to offer the new capital to existing share- 
holders, as further. payments would not be made on the 
shares: before 1910, and because of the slight claims of the 
new shares to dividend distribution, the relatively high price 
and the complicated conditions as to transfer. Some objec- 
tions were raised to the proposal to leave the ghareholders 
out of consideration in regard to subscription, bat the 
directors’ scheme for accepting the offer was eventually 
adopted by a large majority, including banking interests 
represented by the Deutsche Bank, the Berlin Handels 
Gesellschaft and the Central German Credit Bank. 


224 


The Raising 
of Capital 
In Germany. 


- 
ч — — — — 


ты. @ Ko. 120, анбавт 1,1907] THE ELECTRICAL REVIEW. 


47 


ç— P—:— D — — — —t 


WIRES OVER STREETS AND HIGHWAYS. 


[FROM OUR LEGAL CONTRIBUTOR. ] 


Ix view of certain queries which have recently been 
addrexed to us in relation to the right of private persons 
and companies to suspend wires over streets and highways, 
it may be of interest to set forth the law upon the subject. 

That part of the law of England which treats of the rights 
of persons to suspend wires across streets and highways is 
full of anomalies, and it is not surprising that those who 
bave to do with the transmission of electricity from place 
to place should sometimes fail to understand it. A short 
чаігтепі of the legal principles which affect the . question, 
and of Ше way in which those principles have been modified 
by statute, may serve to dispel some of the doubt, which has 
been expressed on the subject. | ; 

The Law Independent of Statute-——Prima facie every 
landowner has the right to suspend wires over his land. 
The owner of the soil has a proprietary right a «velo usque 
ad m'eros, Conversely, if any one suspends wires over 
land without the consent of the owner of the soil, the owner 
may cut them down or sue the person who put them up for 
trespass. This being a short statement of so much of the 
law as affects private land, what is the principle applicable 
to smets and highways? Apart from statute, the sole 
question is, Who owns the soil of the highway? In nearly 
every case the soil of the highway is vested in the frontagers 
on either side. To use the Latin phrase, they each own the 
wilof the road usque. ad medium filum vie ; and therefore 
they are entitled to say what shall and what shall not be 
wepepded over it. In the case of streets and highways, 
borener, the highway authority (which may be the council 
of a шу, or an urban or rural district council) have a 
right to insist that nothing shall be suspended over the 
road which will interfere with the traffic. To suspend a 
cable across a street at а height of 8 ft. above the crown of 
the road копа be to do something which would occasion a 
191900 to the public. But so long as the cable or wire is 
mended sufficiently high, it is competent for any person 
ir making an agreement with the frontagers, to adopt this 
wans of transmitting electricity from place to place. 

he only exception to this general rule occurs in places 
nber the highway authority happen to have the soil or 
freehold of the street or highway vested in them. In such 
каев the highway authority may exercise all the 
nebts of a private owner and prevent wires being suspended 
а property. It may be stated at once, however, that so 
ч Ws саш thereare very few places in the United 
è the highway authority has any such right.* 

ч t кай made to establish the existence of such a 
i : by Fiir is 1 but : was 5 s 
; 01 Appeal in the case of Finc ey 
gs 05 1 Со. г. Finchley б | 1 = bon 

a) 7 ectric Light- 

82-1888, ‘Having outlined the Sina ine 
ect йж шуу 1. із necessary to вее how 
ар Act, 1882 laid à. - e ае ү Electric 
€ with which | Certain general principles in 
PN a local authority or a company, 
ner, t i Act ав “ undertakers,” might obtain 
portant to 8a dh to supply electricity. It is all- 

06 taat this Act did not compe] any company 
кога] o fler of supplying electricity to do во under a 
lees and ing Peeial Act; it merely conferred certain 

; certain obligations upon companies who 
| Pt . 4 Provisionakorder. It ig provided by 
beatthotised fn fl., Act that “undertakers shall not 
"m to place any electric line bo dal 

t OT unde ANY Street n above ground along, 
| "ity," This 4 x out the express consent of the 


e have obtained ision makes it plain that where 
к 


iin С statutory power to Supply electricit 
Gas ict, they cannot suspend wires б 
т anther Js unless they obtain the consent of the 
i xi } but the section does rot affect the 
Private persons who, in spite of the 


' We оу 
vud be obli 
чаш, міц Bop F. any reader who can give us informa- 


Act of 1882, are entitled to suspend wires acroes streets and 
highways, if those wires do not interfere with the traffic. 

It may here be mentioned that in addition to the powers 
conferred by Sec. 14, some corporations have had more stringent 
powers conferred upon them by their private Acts. See, 
for instance, the Sonthport Corporation Act, 1900, Sec. 54 : 
the Manchester Corporation Act, 1882, Sec. 47 ; the Darwen 
Corporation Act, 1899, Sec. 91 ; and the Blackburn Cor- 
poration Act, 1901, Sec. 122. In each of these cases the 
corporation have power to withhold their consent to the suspen- 
sion of wires ; but in some instances the consent can only 
be withheld if it is shown that the electric line 18 & Menace 
to the public safety. 

It having been found that the Act of 1882 made no pro- 
vision for cases where private individuals or private com- 
panies suspended cables over streets and roads, the Legislature 
took steps to deal with the matter. The following Acts are 
to be referred to in this connection, namely, the Electric 
Lighting Act, 1888, Sec. 4 ; Part II of the Public Health 
Acts Amendment Act, 1890; and the London Overhead 
Wires Act, 1891. Reading it shortly, Sec. 4 (1) of the Act 
of 1888 provides that where in any case any electric line 
may have been erected across any street for the purpose of 
supplying electricity, or where any electric line so erected 
may be used otherwise than under and subject to the pro- 
visions of a licence or provisional order, the Board of Trade 
may serve a notice requiring the same to be used only in 
accordance with such conditions and subject to such regu- 
lations for the safety of the public as may be prescribed by 
the Board. This section gives no jurisdiction to local 
authorities. The Board of Trade regulations under this 
section were made in 1897. They make provision for, infer 
айа, the height of wires from the ground ; the angle of 
Street crossings, and the use of suspending wires. They do 
not apparently place any undue restriction upon the use of 
wires over streets. 

Subject, then, to the few cases in which the soil of the 
highway is vested in the local authority, there is nothing in 
the Electric Lighting Acts to prevent any person or company 
from suspending cables over a highway without the leave or 
licence of the ‘local authority. As has been shown, the 
Board of Trade is the only body which has any such power 
conferred upon it by these statutes. 

(0) The Public Health Acts Amendment Acl, 1890,—We 
have next to consider Part II of the Public Health Acts 
Amendment Act, 1890. This Act does not apply to 
London. It is an adoptive Act, that is to say, it does not 
come into force in any district unless it is formally adopted 
by the urban district council. It *mpowers that body to 
make by-laws for the prevention of danger or obstruction 
to the public from posts, wires, tubes, ar any other apparatus 
stretched or placed above, over, along or across any street, 
for the purpose of any telegraph, or any other purpose. The 
words other purpose must be taken to include electric 
lighting, and the transmission of power by electricity. By- 
laws so made must be confirmed by the Board of Trade. 
Rural authorities may be vested by the Local Government 
Board with urban powers for the purpose of the Act. The 
Act does not extend to any works of any undertakers within 
the meaning of the Electric Lighting Acts 1882 to 1888, 
and it is all-important to notice that it does not prohibit the 
use of overhead wires and cables; it merely empowers a local 
authority to make by-laws for the protection of the public. 
Provided those by-laws are complied with, the local authority 
would have no power to prevent the suspension of cables. 

(с) The London Overhead Wires Acts, 1891.—Within the 
Metropolitan area, wires and cables may only be suspended 
subject to and in accordance with the provisions of the 
London Overhead Wires Act, 1891. By this Act the 
London County Council may make by-laws providiny 
for the regulation of wires, the strength of the materials 
to be employed in placing, maintaining and supporting 
them. It also provides for the giving of notice to 
the County Council and the local authority, and the 
delivery of plans showing the route of the proposed wires. 
Nothing in this Act applies to the works of undertakers 
within the meaning of the Electric Lighting Acts; nor does 


it prohibit the suspension of wires; it merely provides that 


the by-laws shall be complied with. . 
Conclusions.— Enough has been said to show that it is 


D 


„ 


48 


THE ELECTRICAL REVIEW. [Vol. 60. No. 1,520, Jarcany 11, 1907, 


E M 


generally accurate to say that local authorities have no juris- 
diction to prevent the suspension of cables for electric light- 
ing over highways unless the cables are the property of an 
electric lighting company exercising Parliamentary powers 
for the supply of electricity. There are two exceptions to the 
general rule (/) If the fee simple of the highway is vested 
in the local authority, and (b) if the local authority in 
question has obtained some special and exceptional Parlia- 
mentary powers conferred by a private Act. 

In actual practice, any private company or person supply- 
ing electricity to his neighbours may often desire to suspend 
cables across the roads or streets. Before taking any steps in 
the matter, he should consult his solicitor with a view to 
uscertaining whether the Public Health Acts Amendment 
Act, 1890, has been adopted in the district. If it has, a 
copy of the by-laws made under the Act must be procured. 
He should al&o procure a copy of the Board of Trade Regula- 
tions made under Sec. 4 of the Electric Lighting Act, 1888. 
His solicitor would be able to tell him, after making the 
necessary inquiries, whether the highway authority owned 
the fee simple of the road. If so, it would be dangerous to 
proceed without the consent of that body : but if the soil of 
the road is vested in the frontagers, the necessary agreements 
could be prepared with those frontagers upon whose land the 
supporting posts would have to be erected. 


CORRESPONDENCE. 


Letters received by us after 5 pom. on Tuesday cannot. appear 
until the following week, Correspondents should forward their con- 
munications at the earliest possibie moment, No letter can be puh- 
lighed unless are have the writers name and address in онт possession. 


Metallic Filament Lamps. 


In reply to“ Tantalised,” during the past year J have had 
some 15 pairs of tantalum lamps on the streets for public 
lighting purposes. I have just reckoned up the average life 
of these lamps, and find it to be 756 hours. By no means all 


these lamps were burnt out when removed, as I had any 


lamp which showed marked signs of senile decay replaced, 
without waiting for its death. 

With regard to the over-running of these lamps, I may 
вау that many of the above were decidedly over-run, 
as during the first part of the above period I used two 
115-volt lamps in series on a normal 230-volt circuit. For 
some time past I have been using 120-volt lamps where 
they are situated near. а feeder, and where the pressure is 
much in excess of 230 volts. 

I have reason to believe that I shall thus obtain a much 
better life even than the above, without serious diminution 
in the light given. The fact that the tantalum lamp is not 
very sensitive to changes in voltage is one of its highest 
recommendations in these days when lift motors and other 
unsteady characters disturb the equanimity of the bus-bar 
voltmeters. 

A. C. Hanson, 
Burgh Electrical Engineer, 

Stirling, Januury 2nd, 1907. 


Your correspondent “ Tantalised" asks for the experience 
of contractors with tantalum lamps. Perhaps my experience 
with three 72-volt lamps burning on the Barnes Council's 
supply may be of interest. 

] started these lamps in September last, and up to the last 
day of the year they had been entirely satisfactory, giving & 
good white light and taking 35 ampere. On January lst 
Í found one filament broken. I had, therefore, to resort to 
a white-light lamp, but the change was во distressing that I 
determined to experiment on the broken lamp: switching 
the lamp on, I shook the lamps until the broken ends fused 
together. The lamps are now burning as well as ever. 

This ability to weld the broken filament is certainly a dis- 
tinct advantage over carbon filamente. 


Welded. 


I have read with interest the various lettere on tantalum 
lamps, аз 1 have used these lamps іп a flour mill for some 
time. My first experience was with 100-volt, 25-c.p. lamps, 
These lamps suffered most where the vibration was greatest: 
for instance, on the roller floor, where I could only get from six 
to 200 hours life ; two storeys above the vibration is less, the 
lamps burnt from 200—600 hours. 1 tried a few more of 
these lamps in a position of greatest, vibration, one fixed with 
a spring, the other with gas pipe, the result, was, three lamps, 
with spring, 225 hours; nine lampe, with gas pipe, 1,420 
hours, To give tantalum lamps another trial, I placed 100 
13-c.p. lamps, and 50 21-C. P. lamps, in workshops and ware- 
houses. Here they are giving every satisfaction, most of 
them burning night and duy: 1 have received по lamps 
yet with badly fitted contacts, such as “Chief Engineer" 
stated in his letter, January 4th. | have now on order 
200 91-c.». lamps, and am also sending an order for 100 
13-c.P. lampe. On the whole | find tantalum lamps no more 
trouble than carbon filament lamps—of course, where there 
is less vibration : the carbon filament gets so dull after a few 
hours burning. 


A. F. A. 


— 


I must confirm what Chief Engineer" says in your 
issue of January 4th, that the blob of solder is the most 
unsatisfactory feature of the tantalum lamp, for in some 
cases it is impossible to get the lamp into its position in the 
holder until it has been reduced. 

A. Butler. 


Referring to the letter in your current issue from 
* Another Station Engineer,” surely there is something 
wrong if electric lighting consumers are going back to gas 
when current is 3d. per unit and gas 28. 5d. per 1,000 cb. ft. 
1 should very much like the names and addresses of those 
consumers; I think I could show them that the electric 
lighting is very considerably cheaper than gas if properly 
arranged, Р 

В. Н. Jenkinson. 
London, W.C., January 4th, 1907. 


With the object of giving the tantalum lamp a trial for 
domestic purposes, 1 purchased one dozen of the 105-volt 
2>-c.p. clear lamps and fitted them on October 20th, 1906, 
to а 105-volt D.C. circuit. | 

The first one of the lot had to be discarded on December 
31st last, as it had blackened and the light had fallen off во 
badly аз to render it of no further practical use. | 

The estimated life of this lamp, taking 5 hours per day 
—an outside estimate—for 10 weeks = 350 hours, а figure 
which is a little short of the 600 hours claimed for it hy 
advertisers. | 

With reference to the experience of “ Tantalised" in 
running tantalum lamps brilliantly at one-third the stated 
voltage, 1 am sorry to say that my own candle-power 
а tests do not bear him out, as the following figures 
show :— 

Lamp.—S. & H. 110-volt tantalum clear “ side on." 


Supply.—22\-volt. 300-ampere storage battery reduced 
through shunt regulators. 


Volta ... *. 902 1004 109:0 1196 
Candle-power... 70 114 158 21˙5 
Tantalus. 


The Qualifications of a Shift Engineer. 
In reply to your correspondent, * A Young Hopeful,” 1 


would say that neither influence, experience nor money, 11 
any great abundance, is absolutely essential to а young 
fellow becoming an engineer. If he is made of the right 
stuff, and not afraid of work, he should get into an engineer- 
ing works as a fitter-apprentice ; he will find plenty of works 
up and down the country where he can get in without 
paying a premium, and get a wage of 5s. per week to conr 
mence, increasing to 12s. or 14s. in the four or five years of 
his apprenticeship. Whether. he gets a good practical tram- 
ing as a mechanical engineer or not, will depend entirely on 
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himself and his application to his work, To get his theo- 
retical training, he must attend the technical school evening 
elses. Of course, it is understood that any man obtaining 
оз training in this manner is severely handicapped with the 
man whose parents сап afford to pay £400 or £500 for his 
taining, but if be is prepared to work hard there is no 
reason why he should not be as good an engineer at the end 
of his apprenticeship. | 

With regard to Mr. McDonell's letter, he will see by my 
last article that I have counted the cost to the shift engineer 
w attain the required qualifications, and our figures agree 
almost exactly: but I cannot agree with him over the last 
part of his letter where he says, “If Incky to get it, be may 
settle down until someone dies, and there is a general shuffle 
of chiefs.” The days when influence alone withont good 
yoalifications was sufficient to get а man into a good position 
a happily dead – ог, at most, in rapid decline—except, 
perhaps, in а few small concerns. 

Electricity works have grown so rapidly, and there is such 
an immense capital sunk in them, that owners (whether 
municipal or private) cannot afford to risk their concern in 
ашу bot the most capable hands. If the sbift engineer has 
the qualifications enumerated in my first article, and takes 
bis work seriously, he has every prospect of rising to some- 
thing higher than chief assistant at £120 a year in a small 
concen. 

W. Mayall Miines. 

Electricity Works, Burnley, 

January 3rd, 1907. 


1 bare read with interest the able articles by Mr. Milnes 
on the above subject, and I quite endorse the suggestions 
made hy him in regard to the early training and qualifica- 
tions of a shift engineer. 

Леа young engineer who has had to make the very best 
of mill opportunities, I can also agree in full with that 
gentleman when һе says that many young fellows have, by 
trslematically attending evening classes, experienced no great 
(беш in obtaining the all-important theoretical training. 
(ne meets a large number of good men, holding prominent 
pots, who, in early days, have, through lack of funds, had, 
like the writer of this letter, to burn the candle at both ends, 
an expensive pupilage and college training being entirely out 

the question, 

The object of this letter, Sir, is to call attention to yet 
another way of becoming a shift engineer; it may, in 
fact, be called the royal way to the lutter berth ; it is, to pay 
the local borough electrical engineer your £50 or less, and 
Ша matter of two years you will become a fully 
f"! shift engineer. If, at the end of that term, it 
№ not oppottane to push a good man on one side, so that 
“wy lord pupil“ may reign—well, let him be styled the 
mains engineer, 

It is not my intention to say that borough electrical 
engineers should not be permitted to take pupils—far from 
t; bat what I do say is, that, these young men ought not 
lobe accepted without having previously spent a couple of 
fears at least in a good engineering shop. By this means, 
they will at the end of a month or two be of some use to 
their chief, especially if the latter acts honestly by them and 
ivi them work hard, and not merely saunter about the 

| have seen the responsibilities in connection with the 
muting of heavy central station plant put upon very shaky 
‘ang shoulders in the person of these young gentlemen, 
ul wre often than not by favour. 

t8 highly amusing to watch their application in matters 
апіса and generally electrical, too; to listen to their 
‘tlerpretation regarding the difference between a Whitworth 
rad and а B.A. thread ів more than langhable, not to 
tention other things associated with the boiler house. 

"011 describe instance after instance where these ill- 
"ped individuals have brought disaster to a station staff, 
„A bobine of the plant, and at the same time the 
eed name of the works in the eyes of practical men who 
Ube aad go, 

lor ately hopeless then the incapabilities of these raw 
“701 become in nine cases ont of ten. The labourers 

t the works see through them, and lose confidence in 


them, and if they possess, as many of them do, the airs of 
в lord, matters become worse. 

Mr. Milnes says the shift engineer must be able to handle 
men, but I fail to see how, in the average station, this box 
pupil is to obtain this all-important asset, for men he has 
never seen. One knows that to be able to direct average men, 
means, that you must have worked with them, eaten with 
them, and almost slept with them; a condition only to be met 
with by roughing it on the hard roads of the workshop. 

I have known cases where the poor delnded pupil, having 
discovered at the end of his two years his want of proficiency, 
has begged hig parents to spend yet a little more money so 
that he might enter a good engineering shop. In other 
instances, perhaps, the youth has gone a little more to the 
point and has requested definite assistance from the man 
who undertook to look after his guineas, and more often than 
not the kind contractor has given him a lift. 

Borough electrical engineers and chiefs of supply stations 
in general, would bestow a lasting benefit, on their pupils, if 
they would make it a condition not to accept them withont 
their having been in the shops prior to entering supply 
works. It remains, of course, to be said that many fellows 
have got on well from such as their chiefs gave them, and the 
writer has many friends thus placed ; but after all, they will 
in many cases never be good practical mechanics. 

"uch a training, then, as Mr. Milnes outlines cannot be 
had in the average electricity works, for many of them have 
no shop at all ; in fact, I have known and worked in stations 
where the fitter had to borrow, for all time, the contractor's 
tools without his permission. 

Fitness. 


The Mapagement of Electrical Undertakings. 


With reference to the interesting series of articles by Mr. 
Matthews that you have published, it would serve a useful 
purpose if you could induce engineers to give particulars of 
systems of office management that they have found useful. 

For example, enclosed is an order form from a duplicate 
order book which is used both for those who issue and those 
who receive the order ; the properly-drawn order is more appre- 
ciated and more likely to receive proper attention. Such 


System of supply— 
H.T., 2,000 volts 8-phase. 
= L.T., 200 volta. Periodicity 50. 


400 ORDER. 


No. 


Bleotrie Light Station, 


— ORE" 190 


te e amsaa ne — 


—— —— cree ce 


Terms: А | 
еше ны: "ne "EN | Quantity. 
Carriage: 
Please supply — 
| 
| | 
For ELECTRIC SUPPLY co., Ltd., 
Staned, ee e л E fas ш 
N.B.—Invoice to be forwarded on delivery of Goode. The number of uiis 


Order inust appear on the Invoice. 


orders can be posted for }d., во it is economy to have them 
printed even when required only on a small scale, 

Could you publish a printed form for preparing estimates 
for installing electric light? So many oversights and errors are 
liable to occur in such estimates that it would yield a gova 
return for one of the leading manufacturers of fittings, &c., 
to issue such a book. | 

£ 8. d. 


Rail Corrugation. 


In a letter on “ Tramway Depreciation,” ride ELECTRICAL 
Review, March 18th, 1904, I stated that, * in my opinion, 
the present type of grooved girder rail can be improved, 
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especially in the distribution of the metal.” In Electricity, 
June 3rd, 1904, dealing with the form of cross-section, I 
wrote“ that I suggest a flatter and wider rail head (or tread) 
in preference to a narrow and deep one, because the interior 
of the head wears so much more rapidly than the exterior or 
surface metal; therefore, it is more economical, possessing 


greater durability, and, further, suggest that the rail tread — 


should be about 2 iu." 


In old steam railroad practice the rail head was deeper and 
of less width than those now used, it being now found more 
efficient to use rails whose heads are wider and less in depth. 
My object in making the above-quoted “extracto " state- 
ments was to draw attention to that particular point—vi7., 
the cross-section. І think that both practical and financial 
advantages will accrue by re-rolling defective rails, and in во 
doing modifying the cross-section of the rail head by taking, 
say, 15 per cent. out of the depth, and placing its equivalent 
in the width ; for by во doing, the advantage will be gained 
of an increased bearing and wearing surface, possessing 
the very durable “ skin strength," as l consider that a sur- 
face depth of J in. is fully equal in durability to double the 
depth in the softer internal and less homogeneous mass of the 
metal, providing, of course, that we have a sufficiently wide 
tread. To my mind, there is an “economical” or ** maxi- 
mum efficiency distribution of head metal or form of cross- 
section, and it certainly is not in the direction of excessive 


depth. In addition to the “skin strength" advan- 
tage, a wide head of less depth will provide a 
physical condition for a more thorough mechanical 


treatment resulting in a more homogeneous molecular 
structure through the whole mass, than is obtainable with 
the present form of cross-section. However, these special 
and important considerations, to which I wish to call atten- 
tion, are fully explained in the excellent and timely letter 
submitted by the York Transverse Rolling Process Co. 

The valuable information, common sense reasoning and 
practicability of the suggestions set forth therein are well 
worthy of thonghtful and serious consideration by tramway 
authorities and others who have experienced corrugation 
evils ; and it is to be hoped that definite action will now be 
taken to practically demonstrate or experiment on the lines 
suggested. Probably some of our enterprising Corporations 
such as Glasgow, or Leeds, will take steps to work along a 
direction which, I feel confident, will ultimately prove of 
practical and financial advantage to the tramway world in 
general. Adverting to my suggestion as to form of cross- 
section, I see no substantial reason why anyone who intends 
to try the re-rolling of rails, should.not move away from the 
conventional path and put into practice an original idea 
which will, I think, prove highly efficient. I duly appre- 
ciate Mr. Thom's remarks and his reasoning ав to the 1e- 
rolling and probable re-appearance of corrugations, but I 
feel confident that any rail of suitable chemical composition, 
subjected to re-rolling at a proper temperature and shaped into 
a suitable cross-section of head and generally treated on 
the lines set forth by the York Rolling Process Co., will 
entirely escape corrugation evils, and that it will also prevent 
them, if new rails are mechanically treated on the lines 
indicated. 


Wm. К. Bowker. 
Manchester, Janvary dih, 1907. 


What was Expected of an Electrician. 

I should very much like to hear the opinion of some of 
the readers of the ELECTRICAL REVIEW regarding what they 
think isa fair day’s work for one man to do, say, from eight 
till six ; perhaps there are some who may have met with the 
same experience as myself. I will try, in as few words as 
possible, to relate an experience I had a few weeks ago, with 
a firm of wiring contractors in the Eastern Counties. They 
advertised for an electrician well up in all branches; I 
applied for the post, and after having a personal inter- 
view, was accepted and promised a permanent job. 
Thinking by the inducements held out to me that the job 
was all right, I took it. 

I was soon to find out, to my sorrow, what the job was 
like. I was expected to do all wiring, fetch and carry all 
materials, and have no assistance of any kind. I do not 
profess to be a genius, but at the same time I have had good 
sound practical experience, and have excellent testimonials 


for good work of a lasting character, and have not been used 
to doing work which will not bear inspection. I am afraid 
that is not the case with some of the work that is carried out 
now, especially when it is cut as low as the ridicnlons price 
of 6s. Gd. а point. 

I will give you a few items that were expected of me, and 
the absurd time to do them in. First, to wire four houses 
for eight hole indicators; wires to be in zinc tube and walls 
plugged. These were expected to be done in two days. 1 
think, myself, that it could hardly be done by two men, 
considering under what circumstances the work had to be 
done, the firm having no steps or ladders—not even а boy 
to get any materials that might be wanted. Secondly, wire 
for nine lights and eight bells, the light wires to be chased 
in the wall in Simplex and the bell wires in zine tube ; this 
was to be done in a day and a half—a thing, to my mind, not 
to be done by two men, let alone опе; and when | told them 
that no man could do it, they said that somebody would 
lave to,and ns I asked for my time sheet, being utterly 
disgusted, perhaps someone would like to try to perform this 
miracle. 

Anyway, their motto is not like the one adopted hy a 
firm with whom I was a short time ago, which was— 


If a job is worth doing, 
It is worth doing well. 


Conscience. 


— —— —— — ee — — — 


Wireless Telegraph Conference. 


An anonymous correspondent can, of course, write any- 
thing without snffering public obloquy when his considered 
and deliberate statements are shown to be ineorrect; but 
defiances, however valiant when their authorship is acknow- 
ledged, are both contemptible and ridiculous when uttered by 
someone who does not sign his name. 

“ Your Correspondent ” in the article which he originally 
communicated, made a number of incorrect and misleading 
statements, the character of which I exposed. In reply he 
evaded the issues, and made a futile attempt to show incon- 
eistency between the position I took in my letter of 
November 27th, and that which I have taken at other times 
in relation to matters with which it dealt. He now fixes on 
one point—the Admiralty contract. | 

In his original article, among other perversions of the 
truth with regard to the relations between the Admiralty 
and our company, he said that the Admiralty was “ not 
compelled to purchase any more apparatus from that com- 
pany” (e, the Marconi Co.) © except jiggers and trays of 
Leyden jars.” In addition to exposing the misleading 
character of his statements generally with regard to our 
Admiralty contract, I said specifically, ** It is incorrect to 
say that ‘the Admiralty is not compelled to purchase any 
more apparatus from the Marconi Co. except jiggers and 
trays of Leyden jars’; there is other wireless apparatus whic 


is not at the disposal of the Admiralty unless purchased 
from the Marconi Co.” 


In a later letter, in view of the forms of words which. 


“Your Correspondent" appears to think it permissible to 
employ, 1 said that my statement was no mere verbal 
quibble but a fact; and that if “ Your Correspondent" 
referred to the Admiralty on the subject he would find I 
was correct, He now implies that he has applied to the 
Admiralty, and has found that my statement is incorrect. 

lt is impossible for me to believe, on the mere statement 
of an anonymous correspondent who has already been shown 
to have perverted a number of facts, that anyone in autho- 
rity in the Admiralty has made a considered and authori- 
tutive statement that the Admiralty has not contracted not 
to purchase from any person or company other than the 
Marconi Co., under the terms of Clause 5 (c) of the 
Admiralty Agreement, certain apparatus besides the articles 
mentioned in the schedule published by  ^Your 
Correspondent" on page 1082 of pour issue of 
December 28th. 

At any rate, if any responsible Admiralty official signs bis 
name to a statement that what I have written over my 
signature on this subject is incorrect, he will be put in the 
position of being compelled publicly to withdraw what he 
has said, or of being shown to have made an incorrect state- 
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ment which, when proved incorrect, he has not had the 
decency to withdraw. : | 

Ав фе managing director of the company which made 
the contract with the Admiralty I am in a position to speak 
suthoritatively ав to the nature of that contract. I have 

en very emphatically as to its nature. If a representa- 
tive of the Admiralty, over his own signature, will declare 
thet my statements are incorrect, we shall have a fair issue. 
Meanwhile, in the abeence of any such statement made by 
an Admiralty official, my statement has value and weight; 
whereas the statement of an anonymous correspondent is 
of even les value than that of any “ man in the street 
wbo has the courage to sign his own name to an assertion. 


Marconi’s Wireless Telegraph Co., Ltd., 
Н. Сотнвевт HALL, Managing Director. 


London, E.C., January 8th, 1907. 


INQUIRIES.—À. correspondent wishes to know the date 
when the electric searchlight was first introduced into the 
Navy. | , 

A correspondent seeks information regarding “ Horn 
Fibre.” 


Several important letters have been received, too late for 
ingertion, 
ee a a S 


LEGAL. 


WacES Cram. 


àr Enfield Police Court on Monday, Thomas Ward, a director of 
the Electrical Instrument Manufacturing Co., who resides at 
Enfield, was sammoned by Henry Ross, of East Dulwich, in respect 
ol £6 8: wages due. Complainant stated that he was engaged by 
1 Mr. Helston, on behalf of Mr. Ward, as foreman of the latter's 
works. In the latter part of October and the early part of November 
юше Wages became due, and witness asked defendant for them. On 
cas or two occasions defendant told him that he had no money, 
but at times he gave him small amounts. Once defendant toid 
him to go to the works, and set the machinery in motion, as a 
Capt. Morris was coming to see the factory preparatory to con- 
fidering a partnership in the business. On another occasion a 
nilmy official called. At length witness ceased work, as £6 8s. 
mus duc, which constituted the present claim. Defendant stated 
that he was a director in the company, who gave him permission to 
we the Premises. A Мт, Helston brought out a patent in electric 
lamps, and witness agreed to finance him. Не did so, but Helston 
did not carry out his part of the agreement. Helston engaged the 
complainant as his foreman, and witness gave him no authority to 
dos. The amounts that he paid the complainant were on behalf of 
Helston, to whom he had made advances, Witness gave the com- 
oo tome odd jobs, but he never promised to pay him wages 


The Bench found in complainant's favour for £2 8s., &c. 


Кеи т. JOHANNESBURG MUNICIPALITY, 


Ix the Rand High Court last November, plaintiff, an electrician 
and a minor, zued by his mother to recover £5,000 for personal 
wines received on March 5th last through the alleged negligence 
of the defendants or their servants, It appears that Kelly, who was 
; the employment of Messrs. Hubert Davies & Spain, electricians, of 
mesburg, was working at the Anglo-Austrian Buildings doing 
“Таш repaira in a room beneath the floor of which there was an 
electric transformer, Kelly slipped from the ladder and fell on the 

transtormer, and was seriously injured, 
Defendants in their plea denied that Kelly was doing these 
азы They also said that the transformer house was not erected 
7 the municipality. They denied that the transformer house was 
tó take 7, and they denied that it was the duty of the municipality 
s A reasonable and proper precautions to prevent injury 
йн * wires to persons legitimately on the premises. They 
515 that they were in any way guilty of negligence, and they 
о ма that Kelly was guilty of contributory negligence, 
Ма а voluntarily and recklessly forced his way into the trans- 
er house and failed to take any precautions to avoid coming in 

tact with the electric wires, which he knew were there. 
much evidence had been given, judgment was reserved. 


Mippiesrx С.С. ELECTRIC Tramways. 


a bie Green Police Court on Friday there were six summonses 
чы e Middlesex County Council, taken out at the instance of 
a hate Urban District Conncil for breaches of the Light 
SH Urder in connection with the construction of electric 
| dea, Southgate, The summonses alleged that the County 
d aft dnot complete three sections of the Green Lanes within 
bs from ite being broken up ; and, further, in three instances 


broke up and ^ : 
SUP? of a mile, P and opened the road in lengths exceeding а 


Mr. Harry Godwin piger for va U.D C, and Mr. R. W. 

Harper was counsel for the Middlesex C.C. . . 

| А tho. outeet the CHAIRMAN of the Bench (Mr. W. Н. Rice) 1795 
that the magistrates were to a certain extent interested. piu 
as they all resided in the county of Middlesex. Ifthe Wood Green 
Bench could not deal with the case then no other magistrates in 
Middlesex could. : 

Mr. НАВРЕВ: I am afraid that is the difficulty. The same thing 
applies to Quarter Sessions. | Е 

The CHAIRMAN : Are you willing to submit to our jurisdiction ° 

Mr. HARPER: No, І cannot submit. "T 

The CHAIRMAN : Apart from that, it appears to me that it j 
great pity that two public bodies cannot come to some arrangement. 
It is not a case where the District Council would apply for penalties, 
I suppose ? | | 

Mr. Harper: I should be here two days telling you the details 
and going through the correspondence. 

Mr. GopwIN: I shall ask that the case be adjourned to enable me 
to find Middlesex magistrates paying rates in the County and 
residing outside, to hear it. : | 

Mr. Harper: But you first need the jurisdiction to adjourn. 

Mr. Gopwin: You consented to an adjournment before, and it 
was granted. | 

Mr. Harper: I understand there is no reason why one section of 
the tramways should not be completed immediately ; but as 
regards the other section, there is a real difficulty which I cannot go 
into now. 

Mr. Gopwin said the County Council were quite aware of that 
difficulty, and they should not have commenced the work. | 

Оп the suggestion of the Bonch, there was a private consultation 
between the parties, after which they consented to the summonses 
being adjourned generally, 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


New Galvanometers. 


Amongst the apparatus shown by Mr. R. W. PAvL, of Newton 
Avenue Works, New Southgate, N., at the recent exhibition of the 
Physical Society, were the two new instruments which are described 

low. 

The first of these, shown in fig. 1, is Mr. A. Campbell’s standard 
moving-coil galvanometer for all p.c. measurements, and for 
standardising ampere, volt and watt meters; several instruments of 
this type are in use at the National Physical Laboratory. 

There are two sources of error in using the ordinary form of 
moving-coil gal vanometer for such purposes: first, the fatigue of elas- 
ticity in the spring control, which causes a creeping of the reading 
after continuous detlection for a long period, together with an un- 
certainty of return to zero; and secondly, the presence of minute 
quantities of magnetic material in the coil, which in sensitive 
instruments produces a similar effect. The substitution in Mr. 
Campbell's form of galvanometer of a wide bifilar suspension (that 


Fig. 1.—CAMPBELL'S STANDARD GALVANOMETER (Pati). 


is to say, a gravity control) for the usual Suspension strip has 
entirely eliminated the first difficulty, while the second has been 
overcome by the employment of comparatively large forces and 
low sensibility. 

А very powerful compound permanent magnet is fitted with pole- 
pieces, and a fixed cylindrical core, the whole being covered by a 
suitable casing, and bolted to a substantial brass base-plate provided 
with large levelling screws. The intense field provides for the 
efficient damping of the coil, which ia wound on a metallic former 
and also allows of the required sensibility being obtained in spite 
of the strong control. The coil is of the Everabed form, suspended 
from an ebonite turntable, which,-with the coil attached, шау ba 
readily lifted out of the instrument. (The angular deflactions of 
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the galvanometer are proportional to the current. The constancy 
of the zero ia such that the coil may be left fully deflected for 
1 0 or even days, without causing a zero creep of one part in 

Coil A (for current measurements) has a resistance of about 
9 ohms, the total resistance of the instrument being about 12 ohms. 
The deflection given by 0006 ampere is about 500 mm. at a scale 
distance of 1 metre, the distance apart of the bifilar wires being 


— 


Fig. 2.— Paul's Movixd-COIL VIBRATIONLESS REFLECTING 


GALVANOMETER. 


13mm. A swamping resistance of 143 ohms may be used when 


measuring a drop of ‘1 volt on a current-carrying shunt, so that the 
temperature coefficient of the instrument as a millivoltmeter is less 
than 03 per cent. per degree C. Coil B (for voltage measure- 
ment) has a resistance of about 35 ohms. Different sensibilities 
may be produced by varying the width of the bifilar suspension. 

Fig. 2 shows a moving-coil vibrationless reflecting galvanometer, 
intended for use in places where the vibration is such as to render 
unsuitable an instrument with a freely-suspended coil; morcover, 
since it is provided with means for balancing the coil, it is par- 
ticularly suitable for usc at sea. A simple attachment enables it 
to be uscd as a convenient “speaking galvanometer." 

The construction of the instrument, it is claimed, provides inter- 
changeability of the suspended coils, which automatically make 
connection with tbe terminals when slipped into place; ready 
accessibility of the working parts; easy renewal of the suspensions 
if broken; a firm and reliable clamp for the coil, the engegement 
of which also releases the suspensions from strain, and other 
important advantages. 

The magnet is of ring form, well aged, and is mounted on an 
ebonite base, which also carries the socket for the suspension tube. 
The terminals of the instrument are mounted on brackets below 
the base, with ample insulating surfaces. The whole of the work- 
ing parts are exposed on removal of the cover, the lid of which is 
also separately removable, to give access to the top of the suspen- 
eion tube. R 

The suspension tube, or coil sapport, consists of a stout brass 
tube, the lower end of which is accurately turned to fit the socket 
in the base, the tube being cut away to give access to the adjust- 
ments. The upper end of the tube is fitted with a rotating brass 
plug, which provides а coarse zero adjustment, and contains а 
plunger normally pressed upwards by a spiral spring, to tighten 
the suspension. By depressing the plunger, and giving it a slight 
turn to one side or the other, the etrain is taken from the suspen- 
sion; at the same time the coil-frame is locked against the core, 
which is a soft iron spbere, carefully centred to the bore of the 
magnet The suepension strips are interchangeable, and are fitted 
with a pin at each end for convenience of attachment. Provision 
i« made for balancing the moving system easily, without risk of 
breaking the suspension. Е 

Coils of the stock pattern galvanometer are wound witb 500 
turns to a resistance of about 425 ohms. The damping is adjusted 
so that the spot comes to rest in one complete oscillation after 
detection, and the periodic time is trom 3) to 4 seconds, The 
average deflection is between 60 and 70 mm. per micro-ampere at a 
scale distance of 1 metre. For reading signals through submarine 
cables, the damping is increased to render tbe action quite 
aperiodic. 


The Cantie” Patent Mining Switch. 


The accompanying illustrations rhow a new mining switch made 
by the ‘Canme” Switch MANUFACTURING Co., of 69, Mount 
Street, Nottingham. This is an exceptionally ingenious device; it 
is impossible to open the case (without taking out screws) unless 
the trick is known, and -as the trick consists in pressing the switch- 
handle backwards, it is, of course, impossible to open the casc 
without firet switching off the circuit. Moreover, when the case 
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Fic. 3.— CASE OPEN. 
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is open, it is impossible to close the switch, and the handle has 

be pressed back before the case can be closed. The cable terminals; 
are of the plug and socket type, insulated with ebonite and enclosed 


in stout wooden pings which can be withdrawn from the cute. | i 


when the handle is pressed back, but not otherwise; infi 
of the plugs is shown separately. 


The switch is of the double-pole type, on the Cantie” prin 


ciple ; it ist herefore impossible to produce an arc with the switch 


b 


Fid. 4.— Cas CLOSED. 
Тнк CAN TIR“ MINING SWITCH. 


for the contact bars snap into as well as out of the contact jaws 
being in this respect out of the control of the user. The bars are 
also given a slight longitudinal rubbing motion whilst in the jaws, 
tending to clean the surfaces where cleanliness is of the greatest 


‘importance. 
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The whole of the conducting parts are thoroughly insulated from 


the case, the two poles being mounted also on separate bases; and 
the interior of the case is lined with mica, which is also used for а 
partition between the switches. 

The case and.cover are of cast-iron, of substantial dimensions, 
and strengthened with ribs; the leads are brought into the top of 
the case through stuffing-boxes provided with screwed glands, and 
the case is made watertight with a gasket laid in a groove in the 
cover. Lugs are provided to bolt the cover on if desired. The 
design of the switch is certainly interesting and workmanlike. 


PROCEEDINGS OF INSTITUTIONS. 


Practical Photometry and Its Value. 
By Haypn Harrison, M. I. E. E. 


(Abstract of Paper. read before the INSTITUTION oF ELECTRICAL 
| * ENGINEERS at Leeds, December 18th, 1906.) 


THE best way to obtain a standard for practical purposes is to use 
an ordinary carbon lamp of low efficiency. This should be a lamp 
with a large, clear spherical bulb, and should be continuously run 
for about 200 hours, to get over the rise and fall in candle-power 
which occurs in the initial stages with nearly all carbon lamps. 
After that, it should be marked at a point on the cap, or glass, 
indicating the angle of the horizontal ray which it is intended to 
use for standardising purposes ; in settling on the position of this 
mark, care should be taken that all the curves or twists of the 
filament are exposed as much as possible, and not covered by any 
other curve or twist, otherwise an alteration in the shape of the 
filament might considerably affect the candle-power in the position 
chosen, The lamp can then be sent to one, or several, of the well- 
known testing authorities to be tested. I found it a good plan to 
ask for a certificate stating the candle-power at the position marked, 
and the watts absorbed at a given voltage. i 

This lamp can be used to check sub-standards ; it is a mistake to 
use it continuously, as, being a carbon lamp, it will chaoge with 
running. On the other hand, sub-standards of much more per 
manent candle-power—such as the Osram lamp—can be kept in 
continuous use. 

The choice of a sub-standard for continuous ueo depends on 
whether it is for general testing of any type of lamp, or for testing 
carbon lamps only. In the former case, I have’ found that an 
Osmium or Osram lamp on a small secondary büttery circuit 18 
much the most reliable and convenient. In «ё latter case, à 
carbon lamp of similar voltage is the most вау 
object attained in both cases is the same, nam@ly 
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certain limits, the pressure across the standard lamp terminals does 
not need to be continuously measured and recorded. : In fact, alow 
сштеп! lamp, having a positive temperature coefficient, connected 

s comparatively large capacity secondary battery, is probably the 
most reliable light standard that has ever been produced. 

A photometer intended for general use (which includes measur- 
ing the candle-power of lamps in position, and large candle-power 
lamps for which the ordinary photometer room and bench would 


Ft. 1.—PraN or V-SHAPED PHOTOMETER BENCH, DESIGNED TO 
OVERCOME ANGULAR ERRORS. 


not be sufficiently long) must necessarily be of the boxed-in pattern’ 
in order that measurements may be made out of doors. A universal 
photometer of this pattern can be made sufficiently accurate for all 
practica] purposes. 

Instead of moving the standard lamp, the use of a diffusing screen 
having an angular movement, as described by Mr. A. P. Trotter, will 
be found a great advantage. My photometer, manufactured by 
Messrs. Elliott Bros., is made in this way. | 

The question of correct alignment is important with certain types 
of head, bat this source of error may be eliminated by replacing the 
single photometer bench by two benches set at an angle, the pho*o- 
meter head being fixed at the apex, and the angle of the benches 
being such that the rays from both lamps would fall directly on 
their respective screens, thus eliminating error. The operator 
would at between the benches; thus, not only would each bench be 
nearer his hands, but the lamps would be behind him. A diagram 
of this arrangement is shown in fiz. 1. The whole arrangement, 
when sed with the pneumatic flicker head which I have devised, 
forms a convenient, compact and accurate apparatus for rapidly 
testing lamps. . 

For use with a straight bench, the Bunsen disk photometer still 
remains, in my opinion, the most satisfactory arrangement for testing 
lampe of similar spectrums. 

The principle of all flicker heads is the same, namely, to bring 
the surfaces illuminated by each source of light alternately 
before the eye. In the Whitman arrangement tbis is done by 
having one fixed screen, on which one light source shines, and 


Fig. 2 —LaxcELoT WiLp's FLICKER HEAD AND RoTATING 
SCREEN, ONE SIDE IN SHADE. 


one rotating sector disk, on which the other light shines at the 
ume when it intercepts the view of the fixed screen. In the 
Simmance-Abady bead the rotating disk is replaced by a solid 
block of dead white material, of which the periphery is turned up 
was alternatively to bring before the eye surfaces illuminated from 
either source, 

\narrangement devised by Mr. Lancelot Wild to eliminate angular 
errors i3 shown in fig 2. It consists of a rotating disk, one-half of 
vti is opaque and reflecting, the other half translucent and 
Going, constructed in the same way аз the Bunsen disk. А part 
tar the periphery of the disk is viewed by means of a mirror and 
wipe, Thus the advantages of the Bunsen disk are combined 
with tbose of a flicker photometer. ‘ 

Mi ficker heads can be used as stationary heads by fixing the 
“апор part in the correct position. Therefore, except for the 
dum cost entailed by the mechanism necessary to rotate the 
wad, they wonld probably be used in every case. In order 
0 redace this extra cost to а Minimum, and to be able to 
"Ui? the disk at any desired epeed without the bother of 
“ivding op clockwork and setting a speed governor, I devised 
‘ ample arrangement of rotating the moving screen by 
пам of an air blast, produced by a compressible india- 
T^t bolb, or other suitable arrangement. If the rotating part 
ns freely, as is the case in the photometer made by Elliott 

ima, not only can any desirable speed be obtained, but very 
ti: exertion is required oq the part of the operator. Should 
tte operator wish to have both hands free, he can use his lungs or 

\ ‘ot bellows for the purpose of maintaining the necessary blast. 

tte instrument is only to be used, say, for testing or selecting 
quantities of incandescent lamps, the V-shaped bencb, perma- 


Му red in а dark room with non-reflecting walls, is probably 


tes arrangement. In this case, a good method of procedure is 
ee standard lamp in the holder of the right-band bench, 
~ amaze being in a position equivalent to the certified candle- 


power of the lamp. A similar lamp of approximately the candle- 
power of the lamps to be tested is put iu the holder on the carrier 
of the left-hand bench, and moved about until a balance is obtained: 
it is then clamped in this position, and the standard lamp is replaced 
consecutively by the lamps to be tested, each of which is moved 
about until the balance is obtained. Then, if the scale of the bench 
is direct-readine in candle-power, their candle-power in one direc- 
tion will be indicated; and if the watts have been measured, a 
practical record of their value has been obtained. | | 

A very neat and and compact arrangement for measuring the 
efficiency of incandescent lamps, and indicating the same in watts 
per candle-power, has been devised and patented by Messrs. Wilson 
and Hardingham, and is being manufactured by Messrs. Everctt, 
Edgcumbe & Co. The gener principle of this arrangement is 
as follows: — A variable resistance is connected in series with the 
shunt coi] of the watt-meter in the circuit of the lamp to be tested; 
this resistance is in the form of a sliding rheostat, the lamp to be 
tested being attached to the slider. This is a boxed form of photo- 
meter, and the photometric balance with a previously tested lamp 
is obtained by sliding it backwards and forwards. The resistance 
of the rheostat is calibrated so as to increase or decrease the reading 


Ета. 3.— WILSON & HARDINGHAM, WATTS PER C P. PHOTOMETER 


on the watt-meter in such a way as to make it read watts per candle- 
power. Contact keys are provided for reading watts consumed, 
should this be desired; and the candle-power can also be noted 
thus making the instrument very valuable for this class of work, 
The general connections of the instrument are shown in fig. 3. 

It has often been contended that tests which only indicate the 
candle-power in one direction are of little use, and that it is 
necessary to krow the mean spherical and hemispherical candle- 
power. On the other hand, the knowledge of one of these is often 
equally useless, as it docs not give any criterion of the position of 
maximum efliciency. The best method, in my opinion, is to take 
a sample lamp of the type you wish measured, and test it at various 
vertical and horizontal angles, in order that а curve of distribution 
may be plotted. Then, if the other lamps of that type be tested 
for candle-power in a known position, the approximate candle- 
powers in the other positions can be read off from the chart. This 
will be found a more satisfactory method than any other, when 
large numbers have to be rapidly tested. 

As the above remarks refer more particularly to incandescent 
lamps, it might interest those who are in the habit of testing used 
lamps in order to ascertain if the time has arrived when they should 
be removed from the circuit, to know that the bulb blackening test, 
if properly carried out, can be relied on within very reasonable 
limits. It is doubtful, therefore, whether commercially a photo- 
meter is necessary for tbis. 

A purpose for which photometers are, no doubt, commercially 
valuable, is to prove to prospective and existing consumers the 
value of electric lamps. As this has often to be done by means of 
comparison with gas already installed, an instrument which can be 
taken on the premises of a consumer and conveniently and rapidly 


used for the purpose, will often save the loss, or result in the gain, 


of a consumer, either by proving to him that he is using inefficient, 
or old lamps, and, therefore, not obtaining full value for his money, 


Fic. 4.—HARRISON UNIVERSAL PORTABLE PHOTOMETER. 


or by showing him that he is not deriving that degree of illumina- 
tion which was promised by a rival if he used a certain means of 
lighting. : 

A portable photometer which can be used in situ for measuring 
any form of illumination is being manufactured by Messrs. 
Elliott Bros. 

The general arrangement is given in fig. 4. The parts consist 
of a flicker head which includes:—4A sector in the form of a disk 
driven by an air blast; a reflecting screen attached to a pointer, 
which gives it the necessary angular motion and indicates the 
angle; a mirror by which the degree of illumination of the screen 
can be observed through the telescope ; a battery ; a standard lamp; 
a plug key for connecting the standard, lamp; and а sliding 
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resistance for adjusting the instrument, should the standard lamp 
change or a new one be required. A tripod stand is provided to 
bring the instrument to a convenient height for making the 
measurements. A spirit level, lens and quadrant, for ascertaining 
the angle of incidence of the light rays, are also provided. The 
total weight of the instrument is 18 lb. with the stand, 15 lb. 
without, and the dimensions, excluding the stand, are 13 in. by 9 in. 
by 6in. The scale is calibrated direct in candle-feet. The 
distance between a point marked by a knob fixed in the side of the 
сазе and the lamp to be tested, if squared and multiplied by the 
1 in candle-feet, gives the candle-power of the lamp at that 
angle. 

This instrument is very similar in design to that devised by 
Messrs, Preece and Trotter, with the exception that it is provided 
with a flicker head, and, therefore, is suitable for measuring light 
of any colour. The scale bas a tenfold range when using one lamp 
only; but owing to the fact that the instrument can be used at 
any distance from the lamp to be measured, the candle-power of 
any lamp can be tested. 

I have found the accuracy to be within 5 per cent., the only 
correction necessary being for the angle of incidence on the screen, 
which is indicated by the lens and quadrant. This correction need 
not generally be taken into consideration, if the angle does not 
exceed 25^; but the correction is scheduled on the scale, and, 
therefore, does not entail much trouble. 

It only remains to consider how such an instrument can be made 
to benefit those who supply a commodity used for light-giving 
purposes. This I consider the commercial value of photometry. 

Thus, when a consumer states that he is getting 70 Cp. for the 
consumption of 5 cb. ft. of gas per hour, the statement can be dis- 
proved by a photometer, and a satisfactory basis of negotiation 
arranged. 

Another case is that of the consumer who complains of the light 
derived from incandescent electric lamps. If a representative is 
sent to him from the supply authority, with an instrament by 
which he is able to show that the lamps complained of are giving 
little light compared to others which have not been so Jong in use, 
the consumer will realise not only that he is to blame, but also 
that the supply authorities are prepared to give what they under- 
take, and to take trouble to show him the fact. 

Every engineer of an electricity supply undertaking is keen to 
obtain the street lighting of his district, for well-known reasons. 
If the engineer is asked to tender, it is very generally for lamps of 
the candle-power stated to be given by the existing gas lamps, and 
he generally finds that he cannot afford to give this candle-power 
for the price obtainable. On the other hand, if the lamps were 
measured, they would probably be found to be giving only half 
that stated ; in which case, the electrical engineer i8 being asked 
to give double what the gas company are giving for the same prices. 
I have had many instances of this kind, in several of which, by under- 
taking to give lamps of equal candle-power to that found to be tbe 
average of the existing ones, the electricity undertaking has 
obtained the public lighting, and carried it out to the satisfaction 
of all parties. 

The competition between gas and electric lighting has reached a 
Etage when slipshod methods of gauging their respective efficiency 
and cost should be done away with. Modern gas mantles have а 
very high initial eandle-power, but this diminishes very rapidly. 
Therefore, if periodic photometric measurements are made т» situ, 


it will be found that they are not the serious competitor wbich they 
are often imagined to be. 


DISCUSSION 


Mr. W. B. WooDHOUSE, in opening the discussion, said he would 
like to know what the percentage error was with a variation of the 
angle up to 25°. 

Mr. James JACKSON drew attention to the paragraph: Thus 
when a consumer states that he is getting 70 с.р. for the consump- 
tion of 5 cb. ft. of gas per hour, the statement can be disproved by 
a photometer and a satiefactory basis of negotiation arranged." 
Personally, he had obtained with a consumption of 3:25 cb. ft. per 
hour with new mantles and clean globos, from 70 to 80 candles, or 
from 22 to 25 candles per foot. These were laboratory testa, but if 
they allowed 30 per cent. for depreciation, they would get some- 
thing like 14 candles per cubic fcot, а figure which Mr. Harrison 
had told them was not obtained under ordinary working conditions. 
Those who were interested in street lighting had been at great 
disadvantage in taking outside candle-power tests owing to the 
prohibitive cost of suitable apparatus. He inquired whether Mr. 
Harrison had obtained ару tests on gas mantles 30° above and 
below the horizontal. 

Mr. MountaIn asked whether Mr. Harrison had carried out any 
tests in regard to colour effects, as it appeared to him that they 
would get some extraordinary differences when testing lamps of 
different colours. 

Mr. G. D. AsPINALL Pager said that the flicker head undoubtedly 
enabled а much more accurate result to be obtained between two 
sources of light than any other photometer head he knew of. 

Mr. 8. W. Соттв1<8 asked whether the instrument put forward 
by Mr. Harrison could be used for measuring incaudescent lamps in 
an ordinary room; in such a case some corrections would have to 
be made for reflection from the walls. They sometimes wanted to 
know what the illumination in candle-feet was on a particular 
object. He would like Mr. Harrison to say whether, if they took 
the reading in his instrument, they got the actual candle-power of 


the illumination which they saw on paper held in a similar 
position. 


Mr. 8. D. ScuorizLDp said that during the last few weeks be had 
had a considerable quantity of lamps delivered, and out of the first 
four put on circuit, tbere were complaints regarding two. Although 
they were new lamps, they were actually worse {һап the very black 
lamps that had been replaced. As а result of the testa which were 
made, the lamps were found to be very bad indeed. The “man in 
the street“ usually had the opinion that because thé gas light was 
nearer his eye, he was getting a much better illumination than 
from an arc lamp placed considerably higher. He, therefore, 
thought the instrument which Mr. Harrison bad described and 
shown to them would be very useful in ascertaining correctly the 
illumination. 

Mr. Geo. WirkINSON said the Ergineering Standards Committee 
had been at work for 18 months upon a *pecification with a view 10 
standardising carbon filament lamps. "That specification bad 
passed the Committee, and bad been submitted to tbe makers and 
sccepted by them, and also by the Electrical Association and other 
bodies; in his opinion the only way to make the thing 
thorougbly useful in lighting areas, was for the lighting authorities 
to make themselves cognieant of and expert in the ute of photometric 
apparatus, Some 12 months ago he ret forth in skeleton form a 
scheme for the testing and certification of lamps; tbat 'cheme bad 
been in operation for about 12 months in Harrogate. Every con- 
tractor in the district was under pledge to send all his lamps, 
before selling them, to the laboratory to be tested, and any tbat 
failed to stand the test were subsequently returned to the makers, 
Clearly printed notices were sent out from time to time advising 
customers not to buy from anybody but the local agente, and with 
one exception this had been effective in kecping at bay the casual 
traveller. The Harrogate testing scheme had resulted in the 
supply of good lamps to the consumers, and a reduction in their 
accounts, and it bad ousted the Continental makers who previously 
supplied considerable quantities of inferior Jamps in the district. 
Tbey had in Harrogate a total of nearly 80,000 lamps on the mains, 
and during the 12 months tbey had tested close upon 18,000 lamps; 
the consequence was tbat their customers were not leaving them 
and going to the gas company ; in numerous cases their account had 
been reduced, and a much better illuminant provided. He 
mentioned tbis to show the absolute necessity of taking up the 
question of photometry very seriously, and of getting their assistants 
trained in the use of the apparatus, because if they did not they 
would certainly continue to lose ground. 


Mr. R. L. AcLAx p (communicated): The majority of central 
station engineers bad up to quite recently devoted practically 
all their energy to the reduction cf generating costs; they 
were now, however, beginning to realise in the face of the 
fierce competition of gas, that they had to sell “light,” and that 
they had not done all they could with the consumer both for his 
advantage and their own, when the service cable was put ipto his 
premises. They had taken for granted that the figures on the 
lamp bulbs were correct, and had done very little to verify them. 
In this respect the gas engineer bad had a much better training. 
Let them, therefore, attack him with the weapon which he had 


been so long used to, and talk "candle-power" to a possible 
consumer. à 


Mr. HABRHISOx, in reply, said he had practically got over the 
difficulty of correction for tbe angle of incidence on the fixed screen. 
He found that by using a certain class of rough paper the error 
over an angle of 30° was not greater than 4 per cent, and if the 
instrument came within 5 per cent. it would answer all practical 
purposes, Regarding the candle-power of the lamps which 
Mr. Jackson referred to, in laboratory tests he had sometimes found 
much the same results as Mr. Jackson, in the early stages. The 
figure which he gave in the paper read at Manchester of 10 СР. 
per cubic foot, referred to tests taken when the mantles were in use 
under ordinary circumstances. He had a quantity of figures and 
curves of candle-power of gas mantles which showed that the 
candle-power at 20° above the horizontal was the maximum. The 
best method of testing at various angles was with a mirror arrange- 
ment and a fixed gas burner. With reference to the colour errors 
which Mr. Mountain anticipated, with the flicker head there was 
little trouble in this respect, as any intelligent man could use the 
instrument. He generally found that people readily got used to 
the inetrument, after they had realised that they must make the 
balance quickly in order not to tire the eyes. With reference to 
Mr. Cuttriss’s remarks as to whether the instrument could be used 
for measuring lamps in an ordinary room, the instrument in 
question was really an illumination photometer; the scale was in 
candle-feet, and if there was a black wall behind the lamps, the 
result, when multiplied by the distance squared, would give the 
candle-power in that direction. If the walls or surroundings were 
white, the illumination would be higher, and the effective candle- 
power in tbat direction greater than the nominal candle-power of 
thelamp. Light or colour (which was only light of different wave 
lengths) affected the optic nerve differently in proportion to the 
degree of its intensity. 'The effect on the brain of two different 
degrees of illumination brought before the optic nerve was what 
they called a flicker. 'Therefore, if they were producing equal 
effects on the optic nerve, they merged into each another, and did 
not produce a flicker — thus showing that they were equal, or 
balanced. If a blue produced tlie same effect on the optic nerve аа 
grcen, i& appeared all as one, showing that the illumination was 
equal, provided the speed at which the head was worked was not 80 
great as not to allow time for the optic nerve to distinguish 
the difference in degree. He must congratulate Mr, Williameon 
on the effect of the photometric testing they had started at 
Harrogate. He thought the syatem a very good one. 

Mr. Hanaison afterwards 


: ave some interesting demon · 
atrations on the subject of pho YO PEE 


metry. 
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The Heating Coefficient of Magnet Coils. 


Tus following contribution to the discussion on this paper, by 
Mr. C. C. HAwEINS, has come to hand :—In. addition to the 
valasble data given by Mr. Lister, something might be added for 
coils divided into sections, with ventilating passages between them. 
Esch coil was divided into, say, three sections with intervening 
sir-gapé of } in., and the whole coil was separated from the pole by 
distance-pieces, so that air could freely pass radially inwards and 
upwards. The стовз-атеа of each section was not far from square, 
or if anything, the radial depth was slightly greater than the axial 
height The merita of the construction were that the inner end- 
connections could be во easily brought out, and а thin wrapping of 
tape gave perfect insulation ; also the mean final rise of the coil 
was made to approach much more closely to the external surface 
rise, and the heating coefficient for the mean final rise, 
on the basis of calculation suggested by Mr. Lister, could 
te reduced with open dynamo coils to 700, or even as low 
& 600. One of the sections was conveniently confined to 
the series winding when the machine was compound-wound, 
Since almost all insulating materials were good heat insulators, 
thick insulating bobbins, such as those moulded from vulcan-asbest, 
had the disadvantage of raising the heating coefficient considerably, 
although they were of great convenience to the manufacturer in the 
process of winding. When they were used, it would be advisable to 
take only the external surface as the basis for cooling calculations. 
The rise of temperature of the external surface was rather indefinite, 
and lisble to be affected by various secondary causes, but in the 
majority of specifications, it still remained the rise of temperature 
of the external surface, as measured by a thermometer, for which a 
limit was specified. It must therefore possess the greater interest 
to the designer so long аз the acceptance or rejection of the machine 
depended проп it. In reference to surface rise, the figure for well- 
ventilated “sectionised " coils was reduced to about 465 to 400. 


Power for Driving Mills, 


1х а paper read before the PAPER-MAKERS' ASSOCIATION oF GREAT 
Bun anD IRELAND last month, Mr. Tom NUTTALL gave a 


namber of interesting figures regarding the comparative cost of - 


Мел and water power for driving paper mills." A special feature 
cf this clase of work is the necessity of heat for drying the psper, 
КЇ із economically derived from the exhaust steam from the 
maly engines. A two-machine mill producing 1 ton of “sulphite 
Printings” per hour requires a main driving condensing engine 
with an average load of 450 LH.P.; a steam-driven electrical 
plant for driving the auxiliary machinery, with an average load of 
00 K..; and two variable-speed and two constant-speed steam 
engines for the paper machines, averaging together 180 m.p. The 
hourly cost of running is given as follows :— 


Main ExNOINE. 

Coal ... ise Lm oe 2s. 93d. 

Oil, labour and repairs... ls. 44d. 

Interest and depreciation... 18. 4d. 
58. 6d. 

Егиствісаг, Power Pranrt, 

Coal .. i a on Os. 94d. 

Oil, labour, 4c. m Os. 34d. 

Interest and depreciation... 0s. ` 5d. 
18. 51d. 


In the case of the machine engines, the exhaust steam is used for 

ing the paper; the author has experimentally found that these 

шз &btorb less than 6 per cent. of the heat passed through 
m, and on this basis he finds the hourly cost to be ;— 


Coll. ыг . . Os. 3d. 
Oil, labour, фе. " . . Os. 7d. 
Interest and depreciation Os. 4d. 

ls. 2d. 


Particulars are pi А 
given of the methods ado ted to determine 
nel the cost of dryi а 


of eam ing the paper; the result was that 3:9 lb. 
of at 8 pressure averaging 8 lb. per sq. in. were used per lb. 
nu produced, and in the mill to which the previous tigures 
‘ply, the hourly consumption would be 4 tons of steam, 

For with 3 ton of coal, costing 4s. 
ert ida heating the anthor estimates the coal consumption at 
шын costing 1s 24d. The total cost per ton of paper is 


J ie a ae a оа 
bn expenses of power plant. 23. 22d. 
and depreciation on power plant ... 28. 1d. 

138. 44d. 


id 6 case of water power, the mill would be electrically-driven 
foie uh The assumption is made that the cost per H.P.-year 
and depreciation on capital outlay of power plant, 
tren alls 0g expenses, is 70s, ог 0'117d. per E. P. hour; this 
vhi a, 2204 including the installing of the motors. The savings 
ted ad ейн by substituting electric for steam power are 

— Lo id particulars of hourly cost y7 given :— 
mine E. F.; miscellaneous вед, 100 H.P.; paper 
0 ар; total, 640 K. p., iria at 0˙117d., 68. 3d. 


Drying the paper aad miscellaneous heating cost, as before, 5s. 24d., 
and working: сера) interest and depreciation of boiler plant 
1з. 2d., making in all 12s. 74d. Thus the water-driven mill has an 
advantage of 824. per ton of paper made, assuming that the cost o 

coal is the same in each case ; but where water power is available, 
coal is usually costly, so oe a mill has not the 

reat advantage that is generally supposed. | 

й The nos роо їп the Ререг-МаКетз' Circular for 
December, 1906. | 


TRADE STATISTICS OF ARGENTINA 
FOR 1905. 


THE following figures Showing the importation of electrical and 
other materials into the Argentine Republic in 1905 are taken from 
the recently issued Trade Statistics; the figures for 1904 have been 
added for purposes of comparison :— 


1904. 1905. 
Pesos. Pesca. 

Ilusulators of Earthenirare, Porceelitin, ае 
From Germany 14,376 17,010 
» Belgium К s 2,082 3,894 
„ France РИ ae КЕЕ 289 1,259 
» United Kingdom ... 13,317 14,537 
„ Other countries S 818 1,505 
Total 30,882 38,205 

Glass. Insulators.— 

From Austria-Hungary ... or 53 18 
„ United States. — 541 82 
„ United Kingdom ... Ee 661 3 
„ Other countries 150 — 


Total 1,405 103 


Wire and Cable fur бапан ену Electrice Current,— 


From Germany z 453,046 651,100 
„ Austria-Hungary ... - 3,650 1,537 
„ Belzium . "LE 803 6,624 
» United States o 12,244 21,024 
„ France 2А 10,220 10,946 
„ Italy 2 id 92.894 69,854 
„ United Kingdom... ` 88,831 167,626 
„ Other countries ... wae 525 109 
Total 662,213 929,420 
Telephone Apparatus.— 
From Germany 5,380 10,183 
„ Belgium " 10,654 16,590 
„ United Kingdom 2,023 4,026 
„ Norway and Sweden 5,204 4,447 
„ Switzerland - 1,085 3,392 
„ Other countries. xs 761 275 
Total 25,107 33,913 
Electric Bells.— 
From Germany ... TA 5,083 7,369 
» United Kingdom ... ҮР 206 479 
„ Other countries dus 463 214 
Total 5,752 8,062 
Carbons for Electric Lighting.-- 
From Germany 14,417 21,949 
» United States 9,5310 4,874 
» France T Mad: a 1,757 1,467 
» United Kingdom ... 130 1,237 
» Other countries 1,240 829 
Total 27,054 30,356 
Dynamos.— _ 
From Germany ... 21,561 42,725 
„ United States 5,815 42,083 
„ France - 1,820 4,120 
„ United Kingdom. 25,465 8,688 
» Other countries ... 6,285 120 
Total 60,946 97,736 
Are Lamps.— 
From Germany ... 25,222 38,330 
» United States 2,236 1,572 
» United Kingdom ... 6,128 4,991 
» Other countries . 1.200 1,796 
Total 34, 786 46,689 


E 
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Incandescent Lamps.— 


From Germany n 
„  Austria-Hungary ... 
» United States 
» United Kingdom ... 
» Other countries ... 


Total ... 


Materials for Electrical Apparatus,— 


From Germany ... 
„ United States 
„ France 
„ Italy E a 
„ United Kingdom ... 
„ Other countries 


Total 


Materials for Telephoues.— 


From Germany 
„ Belgium . 
„ United Kingdom 
„ Norway and Sweden 
» Other countries 


Total 


Materials for Telegraphs.— 
From Germany 
„ United States 
„ United Kingdom... 
„ Other countries 


Total 


Meters for Electrical Energi. — 
From Germany 
„ United States 


„ United Kingdom. 
„ Other countries 


Total 


Electric Batteries.— 
From Germany 
„ United States 
United Kingdom ... 
» Other countries 


Total 


Electric Fans.— 


From Germany 
» United States 
„ Italy ue € 
„ United Kingdom. . 
„ Other countries 


Total 


Tramway Materials. 
From Germany 
„ Belgium .. 
„ United States 
„ United Kingdom ... 
„ Other countries 


Total 


Steel Rails.— 
From Germany 
» Belgium 
„ United States 
„ France кү 
„ United Kingdom ... 
» Other countries 


Total 


eee 


1904. 


Pesos. 


50,376 
1,624 
29,426 
5,379 
6,476 


99,274 


117,115 
28,656 
22,024 
32,423 
98,040 

5,207 


304,005 


25,900 
7.644 
7,788 

144 


40,776 


No 
details. 


880 
1,460 
6,000 
660 
320 


9,320 


200,313 
52,540 
142.894 
103,610 
601 


499,958 


151,648 
1,520,721 
267,219 
25,240 
2,715,847 
25,075 


4,706,690 


1905. 
Pesos, 
71,072 
5,426 
10,604 
7,960 
5,762 


100,824 


225,352 
74,119 
49.372 
51,021 

217,187 

3,762 


620,813 


1,041 
2,978 
1,522 

734 


6,275 


1,586 
2,036 
24,024 
5,861 


34,407 


36,492 
8,820 
10,2:2 
1,584 


57,168 


1,219 
885 
1,697 
166 


3,967 


456 
7,672 
11,016 
2,168 
424 


21,736 


265,589 
385 
131.330 
158,009 
8,200 


563,513 


366,769 
596.616 


2,415,762 


400,280 


2,675,089 


— 


6,454,516 


* The average per year for the previous five years was 242,908, 


Boilers.— 


From Germany 
» United States 
» United Kingdom ... 
„ France  ... Jei 
„ Other countries 


Total ... 


eee 


10,872 
8,847 
118,158 
839 
26,329 


165,045 


17,260 
19,720 
193,099 
12,300 
4,874 


247,253 


es ene 


1904. 1905. 
Motors (rarivus).— Pesos. Pesos. 
From Germany 109,673 127,841 
„ United States 228,659 283,763 
„ United Kingdom. 123,854 207.082 
„ Italy З" 74,619 44,973 
„ Other countries 34,600 34.982 
Total з 571,435 695,641 
Tramway Cars.— 
From Germany 10,000 17,000 
„ United States 17,259 67,660 
„ United Kingdom ... 29,630 383,787 
Total is 56.889 


468,447 


Of the above imports t'e following were the values of the 


several classes of goods admitted free of duty for public works, 
& C.:. 


1904. 1905. 
Pesos. Pesos. 
Insulators of earthenware, &c. ... 7,799 9,973 
» of. glass e T 661 — 
Wire and cable for transmitting 
electric current си 29,591 88,510 
Telephone apparatus... 885 — 500 
Electric bells NT T ji — 5 
Carbons for electric lighting... 248 1,284 
Dynamos ... ih 8 T 13,558 29, 66 
Material for electrical apparatus 57,792 267,085 
ТА telephones m — 1,919 
" telecraphs... 12,217 13,333 
5 | tramways ... А 360,440 550,155 
Electric meters ... Ss io 12 3,264 
Motors (various; ... 155.283 323,815 


Steel rails ... 4,756,690 


^a id 6,454,516 
NoTE.— Peso = 4s. 


BUSINESS NOTES. 


Catalogues, Calendars and Lists.—The BRITISH 
GRIFFIN CHILLED IRON Ах STL Co. LTD., of 139, Cannon 
Street, E.C., has sent us a hanging wall calendar. A good stout 
card of roughly 13 in. x 20 in. has red monthly date slips, as well 
asa set of cards for changing every day. Illustrations appear of 
chilled castings made by the conipany, also steel tired and chilled 
iron wheels. 

A large wall sheet calendar for 1907 has come to hand from 
Mrssus. G. J. Epwarps & Son, Lro., leather belting manufac- 
turers, oil merchants and mill furnishers. Beneath the very clearly 
printed and arranged date figures is a list of goods that are held in 
stock by the firm. 

Messrs. W. T. GLOVER & Co., LTD., of Salford, always hit upon 
something acceptable as a New Year's novelty. Once we got into 
the way of cleaning our editorial pipes by the aid of a Glover 
souvenir, This year the firm will enable trunk telephone-users, 
ourselves among them, to check the length of trunk conversations 
by means of a sand glass Tell-Time,“ and to hasten the rate of 
talking accordingly. 

We are again indebted to the British ELECTRIO TRANSFORMEB 
Co., LTD., of Hayes, Middlesex, for a beautifully bound copy of 
Whittaker's Almanack for the current year. A few prefatory pages 
are specially inserted by the company, giving information regarding 
the various engineering institutions, and setting out a list of many 
of the more prominent users of Berry transformers, Later on we 
find an inset showing eight process views of the different operations 
connected with the production of a complete transformer of this type. 

Messrs. WILSON HanTNELL & Co, Ltp., of Kirkstall Road, 
Leeds, have prepared for their friends a most acceptable wall 
calendar for the current year, its great feature being a choice 
reproduction, 9 in. х 14 in. in colours, from the painting by 
Lamasure, “ The Old Oaks by the Roadside.” 

Tig CAMPBELL Gas ENGINE Co., LTD., wish us the compliments 
of the season, with a useful pocket-book and diary containing an 
accident insurance policy for our protection during 1907. The first 
few pages contain some particulars of the Campbell Co., its works 
and various branches, also its manufactures, including oil and gas 
engines, pumps, suction gas plants, &с. 

MESSRS. W. Н. PALFREYMAN & Co., of 17, Goree Piazzas, Liver- 
pool. Circulars relating to their rust preventive for bright metal 
surfaces. 

Mr Carr ConpEs, Magdeburg (London agents, Messrs. Fieber 
and Krack, Chiswell House, Finsbury Pavement, E.C.)— Circular 
giving p^rticulars of ''Cordine," a new insulating material, also 
a list relating to insulating compound for cables, impregnating black 
filling-in compound, and other specialities for electrical work. 

Tur Roya Sranpagp ELECTRIC LAMP MasvrFaoruBING CO., 
4, Hart Street, New Oxford Street, W.C.—Illustrated and priced 
circular relating to Royal Standard incandescent lamps. 

Masses. STEGMANN & Co., of Clapham Junction, have issued a 
calendar which 1s quite a work of art in its way, and would grace 
the walls of any electrical man’s office or study. The excellent 
reproduction from a photograph of a statuary group of maidens fair 
in pleasing attitude quite compels one to forget that it is a calendar. 
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Tar RockwELL ENGINEERING Co., New York.—A batch of illus- 
trated catalogues, describing their fuel oil-burning appliances ; 
annealing and hardening furnaces with oil-burning outfit; heating 
machines for annealing, hardening, &c. ; rivet-heating furnaces ; 
double chamber metal heating furnaces ; also brazing, flue welding 

t furnaces. 
latin Nev's isthe title of a chatty little monthly published 
for the electrical contractor by, and in the interests of, SIMPLEX 
Coxoctra, Lro. It is a 16-pp. pamphlet in bright red covers, and 
is a well-produced publication of the publicity magazine order. 

The Ge Sg patent flash apparatus which is being supplied by the 
GIL ELTCTaIO SIGN ARD ENGINEERING Co., Lro., of 15, 
Dufferin Street, E.C. (Showrooms, 32, Featherstone Street, E.C.), 
as well as being made in the form of complete signs for 
shop-fronts, doorways, &c., is also easily adaptable fur signs already 
in position or for fitting to user's own new signs. Particulars as to 
prices were given in the receotly issued pamphlet of the company, 

The бтквино TELEPHONE & ELECTRIC Co., London, E. C.— 
Several new illustrated leaflets relating to their Twencen “ 
housebold telephones, parlyphones, and Hygienea " hand-combina- 
Hon instruments, Also a copy of pamphlet No. 122, giving good 
iliastrtions, and brief particulars, including a note of prices, of а 
range of their telephone instruments suitable for various require- 
ments. 

Тв Мове РАТЕКТ Року Brock Co., 42-44, Moor Lane, E.C. 
То booklets describing their pulley blocks. No. 3 M list gives 
particulars of their new Mork ” patent pulley block with releasing 
gear, which is claimed to be the only pulley block on the market in 
which the worm wheel may be permanently lifted out of gear, 
enabling the idle bottom block to be overhauled with the greatest 
speed, or allowing the tackle to be used like an ordinary gin block 
for lifting light loads. This block is also fitted with a patent 
friction brake of a simple and effective design for sustaining the 
load. Its main feature is a leather washer, and by substituting a 
thicker or thinner washer, the sustaining power of the brake may 
le increased or decreased. This is an important point where the 
blocks, are only to be used for lowering. In the latter case, a thin 
washer is substituted for the thick one, and the louds may then be 
lowered quickly without having to pull at the hand chain. In this 
list some particulars and prices are also given of electric travelling 
blocky of compact design. Booklet No. 4 particolarises the 
“Original” worm-geared pulley block with self-sustaining brake. 

Mres. Hort & WirLETTS, of Lion Works, Cradley Heath, have 
sent asa couple of their attractively-designed wall calendars with 
monthly date slips. 
electrically-driven lift with its complete installation, the other an 
electric crane, 

Mrssns. PCR, SCHEELE & Co., London, E.C.— This firm being 
wle agents for Great Britain, Ireland and the Colonies, for the 
matufactnres of the Deutsche Telephonwerke G.M.B.H., of Berlin, 
have placed before us a fully and finely illustrated catalogue of 
M pp. in which are descriptive particulara of their telephone 
apparatus and accessories, multiple switchboards, signalling and 
иш apparatus, telegraph and precision instruments, wires and 
alles machine tools, and twist drills and projectile parts. The 
brochure was compiled for showing what was placed on exhibition 
at their sland at Milan last year, and on that account it may be 
regarded as a generally accurate survey of the specialities of the 
company, The introductory pages contain an illustrated account of 
the firm's development and growth. 

А very neatly designed wall calendar has been received from the 
Western ELECTRIC Co. of London and North Woolwich. In 
addition to а set of monthly date slips, there is also a small com- 
plete calendar for the year, The general design includes some 
excellent photographic views of Western Electric telephone instru- 
ments and cables. 

um Q. Massior Browne & Co., 108, Argyle Street, Glasgow. 
бален price sheet of “ Henrion ” arc lamp carbons, also one relating 
to silvered glass reflectors, 

gees MEBBYWEATHER & Sons, 63, Long Acre, W.C.— Postal 
Card showing illustrations of a number of different methods 
‘plored for driving their patent “ Hatfield” pump. 
Sas. Mavor & Coursox, Lrp., Glaagow.—The January date- 
ра diagrammatic~illustration, showing the rapid progress 
Racines ordered were for repeat orders, 
К йө Вассв PrEBLES & Co., Lro., London, Е.С. Advance 
d Esp Lnd No. 20, giving a complete technical description 
ж e 5 cteristica and operation of the Peebles motor-converters 
th, and Tagstad-La Cour patents). It is a well-produced publica- 
ч s in the Course ot its 24 pages it discusses past and present 
хі хе Practice, dea-ribes the principle of the motor-converter, 

A manner of starting, and proceeds to deal briefly with the 

gt and construction of single-phase converters, traction, lighting 
SR di. converters. A diagram is given showing a Peebles 
E ашы connected up for three-wire direct-current supply, 
* commenta оп the relative advantages of the motor- 
Ix “ras compared with rotary converters and motor-generators, 

^V. A list of the more important contracts for their converters 
up to the rear, 
“ss. HoDosoN Waicur & Woop, Century Works, Pellon 
= mye —Lis 21, giving prices, weights and particulars of 
polar protected and ventilated type motors. 

sed is eina: HERBERT, Lro., Coventry.—A well-arranged 
tex ane Stated publication of 100 pages, in which descrip- 

ruin | of their horizontal and vertical milling machines, 
val the canin: Operations and attachments; milling cutters and 
"Jupment of milling machines, recording milling opera- 

ud dy, РАЦЕ Work for milling, are among the matters treated, 
i also a table of cutting speeds, 


One of the calendars depicts in colours an 


ck quick coal-cutters. In 1906, 74 per cent. of the 


Mr. ALBERT E. MALLAN DAI, 51, Cheapside, E. C.—A useful wall 
calendar, each slip of which contains a monthly date table and a 
complete year’s days. The calendar will be a constant reminder of 
the firm’s drawing office specialities. TA 

THE CHLORIDE ELECTRICAL STORAGE Co, LTD., of V ictoria 
Street, S.W., will be constantly under our notice during the coming 
months, for they have sent us, as a New Year souvenir, an ebonite 
match-box with a Chloride battery plate moulded on one side and a 
wood separator, for which they are noted, on the other. 


Canada.—Our Canadian correspondent writes that the 
CANADIAN WESTINGHOUSE Co. have been sharing to the full the 
general prosperity. The company аге receiving large and important 
orders from all over Canada, and they themselves are not only 
surprised and gratified at the many orders which are pouring in, 
but at the high class of apparatus called for. It is a significant 
feature of the rapid development of Canada, and of Western 
Ontario in particular. x 


Large Crane  Controllers.—TuE ADAMS Manv- 
FACTURING Co., Lrp, send us news of the dispatch from their 
Bedford works, of three crane controllers, which they claim to be 
the largest automatic crane controllers ever installed in this 
country; they go to Craven Bros., crane-makers, of Manchester, 
but it is understood that their ultimate destination will be one of 
the largest steel works in Sheffield, where they will be used for 
handling with lightning rapidity, white-hot steel ingots weighing 
up to 120 tons. These mammoth crane controllers are for 325 H.P. 
Hitherto a 100-1 P. crane controller has been considered а very 
large size, and few even of this dimension have been installed, and 
it is believed that none of them was entirely automatic, while from 
50 to 60 H.P. has been the average. The entire operation of these 
crane controllers is by means of a small master switch, which can 
be easily operated with one hand. This switch transmits through 
solenoid controlled contactors, which handle tbe main current 
between the supply circuit and the motors; the normal current 
handled by these switches would be about 1,200 amperes. The 
amount of current used for operating the contactor switches 
handling 1,200 amperes, does not exceed 3 ampere. The largest 
like apparatus supplied for crane or ship derricks, and controlled 
on similar lines were three 80-H.P. controllers recently supplied 
for operating large derricks in connection with shipyards in Japan. 


Trade Announcements.—Mr. CHARLES PULLAN, 
electrical engineer, has removed from No. 57 to No. 52, King’s 
Arcade, Bradford, where all communications should in future be 
addressed. 

The telephone numbers of the West Ham Corporation Electricity 
Supply Department are as follows: Office and Showroom, 84, 
Romford Road, Stratford, 1320 and 1321 East. Generating Station, 
Tucker Street, Canning Town, 865 East. 

To meet increased business the AuTo-CLaW Co., LTD., have taken 
larger premises at 148-150, Curtain Road, E.C., where there isa 
floor-space of 8,000 sq. ft. Up-to-date machinery has been 
installed in order to cope with the demand. The removal of the 
works, offices and warehouse from Beech Street, Barbican, will be 
completed by January 15th, and the trade are asked to take note of 
the fact that after that date all communications should be sent to 
the new address. In addition to their well-known switch, &c., 
accessories, the company are now putting on the market certain 
new inventions and a range of bells—of course English made. 

Messrs. JEssoN, BIRKETT & CO., Lrp., of St. Dunstan Works, 7, 
Mary Ann Street, St. Paul's Square, Birmingham, have secured 
the services of Mr. Martin Muir (for many years associated with the 
Birmingham Guild of Handicraft) as their business manager. 


Power-Gas Plant for Japan.— Тнк Powkrn-Gas 
CORPOBATION, ITD., of Westminster and Stockton-on-Tees, have 
obtained the order for the power-gas installation for the Fuji 
Paper Mills, near Yokohama, Japan. The gas plant has a rated capa- 
city of 3,000 r.H.P., and is designed to produce about 180,000 cb. ft. 
of gas per hour from local fuels. The whole of the gas will be 
specially cleaned and made suitable for use in gas engines, The 
installation consists of two producers of the Mond type, with 
special arrangements for cooling the gas. This is the second 
important gas-driven power station for the East; the first, of 
6,000 H.P., for Hong Kong, has just been shipped, and the Corpora- 
tion are making arrangements for commencing its erection. 
Amongst other important plants just completed by the Corporation 
there is the 6,000-н.р, installation for the 'l'ranmere Bay Develop- 
ment Co., Ltd. (Messrs. Cammell Laird & Co.'s shipyard), Birkenhead, 
which included gas engines (over 1,600 н.р. total capacity), 
dynamos, &c. and was recently oflicially tested and handed 
over. They have also just started up the Mond plant for the 
Nostell Colliery, near Wzkefield, and finished the erection of a 
similar plant for the Brodsworth Main Colliery Co., in South 
Yorkshire, both of which are to supply gas to gas engines. 


Bankruptcy Proceedings.—A. A. Apaus.— Under the 
failure of Alexander A. Adams, company director, &c., of Camomile 
Street Chambers, 36, Camomile Street, E.C., the adjourned first 
meeting of the creditors was held last Monday at the London 
Bankruptcy Court, before Mr. E. Leadam Hough, Senior Official 
Receiver. It transpired that some two years ago the debtor started 
a business under the name of the Electric Insurance and Contract 
Co., at 86, Leadenhall Street, E.C., and 23, Foubert's Place, Regent 
Street, W., intending to subsequently form the same into a limited 
company. Having, however, expended between £1,800 and £2,000 
in developing the business and. finding he was making too heavy a 
loss, һе closed it four months ago when the landlord seized the 
stock and office effects. The debtor has acted as s director of 
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various companies, among the number being Durolite, Ltd. He 
returns the total liabilities at £7,505, of which £5,075 is expected to 
rank against net assets valued at £1,817 after deducting £98 for the 
preferential claims. The meeting was further adjourned for a 
fortnight. to enable the debtor to lodge a composition offer. 


The Dance of the Lamp-makers.—On Saturday, 


January 5th, the Social and Athletie Club in connection with 
Robertson Electric Lamps, Ltd., held their annual plain and fancy 
dress dance in the large diniog hall at Brook Green Works, Ham- 
mersmith, W. The evening proceedings were a great success, 
nearly 400 members and friends being present. A large number of 
fancy dresses were in evidence, and prizes were awarded for the 
bast fancy costumes. Mr. Wilson, the manager, iu distributing 
the prizes, remarked that owing to the popularity of these dances, 
he regretted that arrangements had to be made to limit the number 
of visitors, and though at all times the firm were only too pleased 
to get the employés to bring their friends on these occasions, it must 
be borne in mind that the dining hall was built principally for the 
convenience and use of the employés of the Robertson Lamp 


Works. The dancing terminated at 12 o'clock, after a most success- 
ful evening. 


Plant for Sale.—The Wolverhampton Electricity Com- 
mittee is inviting offers for the purchase of а number of high- 
tension continuous-current generators and motor transformers, 


of which some particulars are given in our advertisement pages 
to-day. 


Dissolutions and Liquidations. — GEN TRaI. Cox- 
TRACTS Co., Lrp.—Creditors are to send particulars of their 
debts, &c., to Mr. G. T. Feasey, 9, Old Jewry Chambers, E.C., the 
liquidator, by February 16th. 

GRAHAUM Morton, Ltp.—A meeting is to be held at 1, East 
Parade, Leeds, on February 6th to hear an account of the winding 
up from the liquidator, Mr. R. Hilditch. 

Mosch & SCHMIDT, manufacturers’ agents, 43, Basinghall Street, 
I.. C., and Brussels.— Messrs. H. J. Mocsch and F. 5 :hmidt have dis- 
solved partnership. The former will attend to the Brussels debts 
and continue that branch of the business ; and the latter will do 
the «ame in connection with the London business. 

BonnEy & Osnorn, electricians and gas fitters, 4 and 6, York 
Road, Leicester.—Messra. J. A. Bunney and R. W. Osborn have dis- 
solved partnership, Mr. Osborn will attend to debts. 


British Trade.— Judging from the recently-issued 
returns, British trade generally had a record year during 1906, the 
total imports and exports being nearly a thousand and sixty-nine 
millions. The imports were £607,987,893, an increase of 
£42,967,976 over 1905. The exports were £460,836,299 an increase 
of £53,239,772 over the 1905 figures. 


Book Notices.—Annusire pour l'An 1907. Paris: 
Gauthier-Villara, Price 1 fr. 50c.—This handbook, which is very 
stout compared with its length and breadth, is issued yearly by the 
Bureau des Longitudes, the present being its 111th appearance. It 
contains detailed tables relating to weights, measures and coinage 
systems; geography and meteorology, and statistics. Physical and 
chemical data will appear in next year's issue. There is also a 
large astronomical section, and a number of special articles. The 
book contains a vast amount of information for the price. 

Mitteilungen der Berliner Elktricitata- Werke. — We have 
received a bound copy of this series for 1906 from the Editor; it 
is a highly decorative, and from some standpoints artistic, pro- 
duction, printed on art paper, with coloured illustrations. The 
parts are issued monthly, with а calendar for the month on the last 
page; the contents are of varied character, including general notes, 
examples of electric lighting, heating апа motive power, and other 
matters likely to interest the public and to extend the use of clec- 
tricity. Some beautiful views of interior lighting effects are given, 
and the half-tone views of apparatus, &c., are admirably executed. 
The variety of applications of electricity exemplified, and the 
attractive manner in which this periodical is produced, combine to 
render it a really excellent work, which we strongly commend to 
the notice of those engaged in the commercial development of 
electricity supply. In passing, we notice a reproduction of Mr. A. 
Hunt's picture of Dr. Gilbert showing his electrical experiments to 
Queen Elizabeth, accompanied by an appreciative biographical note 
on our gifted fellow-countryman. 

Locomotives of 1906. Ву Chas. S. Lake. London: Percival 
Marshall & Co. Price 1s. net.— This is a book of some 40 pages, 
containing some excellent process blocks and leading particulars of 
the various types of steam locomotives turned out from the various 
shops in this country and abroad during 1906. A brief survey of 
modern locomotive practice is also given; one striking feature 
of 1906 is the adoption, by & number of the principal British 
railways, of the “ Atlantic,” or 4-4-2, and the 4-6-0 types. This 
well-known author on locomotive matters expresses the opinion 
that the displacement of the steam by the electric locomotive will 
be a very gradual one, and that railway companies are by no means 
over anxious to resort to electrical haulage. In order to increase 
the size and power of locomotives for suburban traffic, it becomes 
necessary either to employ locomotives with & greater number of 
coupled wheels, and thereby increase the rigid wheel base, or else 
to employ articulated locomotives. For this class of service, at any 
rate, the electric locomotive offers severe competition. Those in- 
terested in steam locomotives will find this little book entertaining. 

“The Manufacture of Light.” By Silvanus P. Thompson, D. Sc. 
London: Macmillan & сор Engin Price prre ee 

" Proceedings of the y eering iety. ession 
1905-6. Vol. III. Rugby : The Society. Price 108. ed. 


“ Science Examinations, 1906." Reports, &c. (Board of Educa. 
tion) London: Wyman & Sons, Ltd. 1906. Price 6d. 

In the sixth number of Concrete and Constructional Engineering 
just issued, there is an article by Mr. W. N. T welvetreeg, 
M. I. Mech. E., dealing with reinforced concrete bridges in different 
parts of the world. Tne number also contains an illustrated article 
on the steel and concrete work at the Ritz Hotel, London. 

" Proceedings of the American Society of Civil Engineers.” 
Vol. XX XII, No. 10. December, 1906. New York: The Society. 

“ Proceedings of the Engineering Association of New South 
Wales.“ Vols. XII, XIII, XIV, 1897-9; Vols. XIX, XX, 1903.5, 
Also Act of Incorporation, Rules and By-Laws and List of 
Members. Sydney: The As:ociation, 5, Elizabeth Street. 

"Hilfsbuch fur die Elektrotechnik." By Dr. Karl Strecker. 
Berlin: Julius Springer. 1907. Price M. 14. 

„be Treatment of Storage Batteries.“ By R. W. Vicarer. 
London: Thewskecbric Accumulator, 1907. Price 28. 6d. net. 


LIGHTING and POWER NOTES. 


Accrington.—The L.G.B. has agreed to the Corporation's 


borrowing 12.000, repayable in 20 years, for additional electrical 
plant. 


: Bideford.—The U. . C. has 8808 a notification that 


the Mutual Electricity Supply Co., which intended applying for 
E.L. powera, does not at present propose to proceed with the 
application. 


Birkdale.— А poll of the residents of Ainsdale is to be 
taken during January, with a view to ascertaining the number of 
householders who would probably become consumers if mains were 
laid in that district by the Birkdale Electric Supply Co. If the 
number is suflicient to warrant a supply, the Lighting Committee of 
the U. D.C. will request the company to extend its mains to Ainsdale. 


Blackpool.—Reductions in the charges for energy for 
motive power purposes are recommended by the Electricity 
Committee, as well as in the day tariff for lighting, heating and 
cocking, At а meeting of the T.C. last week it was stated by Mr. 
Alderman Brodic that the Committee desired to encourage the use 
of electric radiators and heaters for household purposes. He did 
not think municipalities in this country were holding out induce- 


ments in that direction. The Committee's recommendations were 
agreed to. 


Canada.—TonoNTo.—Àn official communication has 
been received by the City authorities from the Hydro-Electric 
Power Commission, in which the rates for domestic lighting under 
the proposed municipal system are given. The lighting rates for 
Toronto are estimated as follows:—Commercial lighting, 6 cents 
per kw.-hour; residential lighting, 5 cents рег xw.-hour. The 
corresponding rates charged by the Toronto Electric Light Co. 
are :—1? cents per x w.-hour and 8 cents per x w.-hour respectively. 
The engineer to the Commission stated that if the City of Toronto 
wished to confine its actiwties to a simple distribution, the esti- 
mates could be reduced very much, and the rates made considera ly 
lower. 

BERLIN.—In consequence of the constantly increasing demand 
for electrical energy in this industrial town, the municipal electric 
plant has become so heavily loaded that orders liave been placed with 
the Canadian Westinghouse Co. for several additions to the plant. 

ERINDALE.—The extensive plant of the Southern Light and 
Power Co. at Erindale has been sold to the Stark Telephone, Light 
and Power Co. for $47,500. The liquidators of the Southern Co. 
have been operating the property for some months past, in order 
that they might dispose of it as a running concern, but it was 
found that to complete the plant a lot of extra capital would bave 
to be sunk, and eventually the whole concern was closed down. 
The Stark Co. is exceptionally situated with respect to its new 
purchase, which is in close proximity to its own plant. 

Sauti’s FALLS (Onr.).—Messra. Prost & Wood, manufacturers of 
agricultural machinery and appliances, whose extensive works were 
recently destroyed by fire, have laid down a complete new plant, 
in which electricity plays a more prominent part. The electrical 
apparatus was purchased from the Canadian Westinghouse Co., and 
includes one 230-kw. and one 140-Kw. 440-volt generator; one 
switchboard, and 17 induction motors, varying from 10 to 75 В.Р. 


Colchester.—Mr. Н. R. Hooper conducted a I.G. B. 
inquiry a few days ago, into an application by the T.C. to borrow 
£11,000 for E.L. purposes. The loan applied for covers an excess 
expenditure of £1,553 on a former loan. The balance of the new 
loan, we believe, is for condensing plant, &c. 


Continental Notes.— GEMANT.— The Berlin Electricity 
Works Co. bas reached the utmost limit of the capacity of tae plant 
at the existing generating stations, as was mentioned in this jo 
several weeks ago, and it has now been poseible to arrive at à 
supplementary agreement with the municipal authorities whereby 
the company has been authorised to proceed with considerable 
extensions of the generating machinery. It is intended to make a 
fresh issue of capital in order to provide for the execution of the 
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ees 


is i» to take the form of £1,000,000 worth of 
n E IM preference shares redeemable at 104 per 
: ү One half of this capital is to be issued at once, and bas been 
ys отет by a banking syndicate which bas undertaken to 
transfer £250,000 of the issue to the Allgemeine Co. in 
эссомяпсе with the rights possessed by the latter, and to offer the 
balance to the shareholders on the basis of one new preference ehare 
of £30 for each £300 worth of existing shares held. It is expected 
that the total additional expenditure up to 1915 will amount to 
223,000,000, of which 60 per cent. will be incurred in the next three 
years “fhe new agreement provides that in the event of the 
municipal authorities exercising the right of purchase in 1915, of 
the andertaking in Berlin, but not of the works outside, the company 
shall, at tbe request of the town, supply electrical energy to the 
Istter for five or ten years at the present net prices subj: ct to the 
operation of a clause relating to the price of coal. The purchase 
price may be at the book value of the undertaking, which has 
already been largely written down, and bas still to be depreciated 
at a fred rate under the agreement, or at a valuation. 

Faaxcz.— The towns of Bourg, Villefranche and Mágon are to be 
provided with a bydro-electric installation by means of two arti- 
fcially constructed falls on the River Ain. The first fall, called 
the Chate de Cize, isthe more important, and will be obtained by 
a weir of a maximum height of 5'50 m., the power station being 
fitted with aix turbines of 550 H.P. each, with a fall of 8 m. ata 
speed of 350 R. P. u., and two 100-н.р. turbines, serving for excita- 
tion and lighting the works. The net capacity of this generating 
plant ie 1,850 H.P. The second fall, the Chute de Granges, will be 
atvated ^ kilometres above the first, aud created by a weir giving 
afalof4m. The station will be fitted with five 240-н.р. turbines, 
with a fall of 425 m. The Cize station will also have а steam 
plant to supplement the water power plant in the dry seasons of 
the rear, 

In view of the inability of the inferior product of the Rouchamp 
collieries to compete with that from collieries in the Departement 
da Nord sud Westphalia, and the further prejudice to its use expected 
to arie from the projected hydro-electric station on the Doubs 
Riser, the Ronchamp Co. has decided to embark in & scheme of 
electrical generation and distribution, using its own product for 
generation purposes, | 

Paty —La Société Hydraulique Asturienne is the name of a 
company which has just been formed at Schaerbeek, Brussels, with 
a capital of £260,000 to put down a water-power plant on the River 
Чиа (Asturias), for lighting and power purposes at Gijon. 

Itstv— Under the title La Socteta per l'Utilizzazione dei Com- 
bei ili Italiana, а company has just been formed in Milan with a 
apita of £12,000 to encourage the utilisation of the exiting 
applies of lignite and peat in Italy. It is proposed to establish 
Amt electricity generating stations in different parts of the country 
коле fuel is available, gasifyi ig the latter on the Mond system. The 
chery generated ів to be distributed in the locality for lighting and 
power purposes. It is intended to erect the first plant in Tuscany, 


zear the lake of Brenta he i : 
шү a where а plentifal supply of peat is 


Datlington.—The T.C. has applied to the L.G.B. for a 


ia dd £3,700 for the provision of a 500-Ew. generating plant. 


| Dudley.—The Т.С. has decided to charge small accumu- 
а for motor-cars at the power station, at the following rates :— 
pere accamalator, 8d. ; 20, 1в.; 30, 18. 4d. ; 40, 1s. 8d. 


Url The Town Council has resolved to oppose 
Ca ш SI чүн by the Scottish Central Electric Power 
math TC inthe den agreed to join hands with the Grange- 

C. in the event of that body deciding to oppose the order. 


Faraworth—The U. D.C. is now offering special terms 


for the supply of electricity ; i 

ity in bulk to mill-owners and other la 
power consumers in the Farn istri ii 
dau are рош 2 worth district. 


6 : : 
am agham (Kent).—The T.C. has decided to supply 
ruc il i to the Sharp's Green Cement Co. for five years at 
stinated an N 4 minimum of 150,000 units per annum. The 
wie’ consumption by the company is 312,000 units. 


Clastoy, — . 

à балаа ж. 8 meeting of the Clyde Navigation 

u Cisdebank Dock. hes reported that the generating machinery 

ли and the eavet € two hoists, the six cranes on the North 

miiir le sn b were neariug completion, and would 
f lo тее E during February, The Committee has 

V teing ready for tra m ant before it is officially reported on 


Halesoy 
T en.—lt was announced at a meeting of the 


en Jan 
ana for ie es that the Council was in negotiation with a 
tin nsfer of the Council's E.L. and tramway 


icy progress was made by the Urban 
Шоу. | "rndertaking during the past year. The lamps 
АМА inthis total i 5 24,551 to аа equivalent 8 с.р, 

“08 amount 79 H.P. e units | 
* Previous x to, 712,824, an increase of 43 per 3 
КТЕ UE the consumers connected during the 

" g mill with 66 motors of a total of 142 н.р. 
бер 3 | 
ын кш ова] 18 made to transfer the E.L. order 
apply Corporation. Messrs. Crompton & Co., 


р а 


who originally purchased the order from the Council, have now 
asked for the approval of the latter to the transfer, 


Hounslow.—A L.G.B. inquiry was conducted on the 
8th inst. respecting a loan of £3,000 for electric lighting purposes. 


Leyton.—The U.D.C. has reduced the price of energy 
on the flat rate from 41d. to 4d. per unit. 


London.—THE METROPOLITAN AREA.—At the meeting 
of the Metropolitan Asylums Board on Saturday, the Asylums 
Committee reported having had under consideration the question 
of the electrical supply for lighting and power at the Tooting Bec 
Asylum. At present the institution is lighted by electricity 
generated on the premiees, by gas engines worked from a Dowson gas 
plant. This was adopted on the recommendation of Messrs. 
Handcock & Dykes, who were appointed in April, 1898, as consulting 
electrical engineers. The system was recommended by the Works 
Committee after full investigation and inspection of a similar plant 
then in use. At that time no supply of electricity was obtainable 
from any outside source. Additional buildings at the asylum are 
now approaching completion, and the Committee desires to take 
some action to reduce the cost of electric lighting and power. The 
existing plant is working at full pressure, and if the whole of the 
institution is to be lighted by electricity generated at the institu- 
tion, extra plant will be required, estimated by the engineer to cost 
£1,000, in addition to increased annual charges. The Committee 
expresses the opinion that the fumes from the Dowson gas plant 
are at times very offensive, and complaints of the nuisance caused 
have been received from occupiers and owners of houses adjoining 
the asylum. The Committee has been advised tbat the substitution 
of other motive power would not materially lessen existing work- 
ing expenses. The County of London Electric Supply Co. has, 
after prolonged correspondence, offered to supply electricity to the 
whole of the asylum on the following terms:—(1) Energy for light- 
Ing at 24d. per unit and for power at 1d. per unit; (2) minimum 
annual consumption, lighting 95,000 units, power 50,000 units; 
the minimum for lighting to be reduced pending the completion of 
the new buildings to 85,000 units; (3) the contract to be for seven 
years subject to extension, at the option of the Managers, to 
14 years; (4) use of existing plant to be discontinued, ard 
the whole of the asylum requirements to be taken from the 
company's mains; (5) maximum demand 100 KW.; (6) the company 
to bear the whole cost of whatever alterations, &c., are required 
with the exception of the cost of altering the gas generating room, 
to adapt it for the motor-generator. (The company proposes to 
utilise the existing gas generating room and install а motor- 
generator at an estimated cost of £350 with a switchboard suitable 
for the altered conditions). The engineer has reported that the 
offer of the company was extremely favourable. The rate of con- 
sumption of electricity, including the children's home, at present 
is 158,000 units per annum distributed as follows Lighting, 
94,000; power, 64,000. It is estimated that on completion of the 
additional buildings the lighting consumption will be increased to 
105,000 units, the consumption for power probably remaining the 
same, and making a total of 169,000 units. Reviewing all the facts, 
the Committee stated that it was of opinion that steps should be 
taken without delay to discontinue generating electricity at the 
Asylum, and to enter into an agreement with the County of London 
Electric Supply Co. for a supply in accordance with the terms 
offered and it recommended that application be made to the 
L.G.B. for consent to tbe sale of the existing electrical piant. The 
recommendations have been agreed to. 

BATTERSEA.—A writ has been served on the Council at the suit 
of Graham, Morton & Co, Ltd., and R. Hilditch, liquidator of that 
company, claiming £1,132 for work done and materials supplied 
under the contract for the provision of coal-conveying plant at the 
generating station. An appearance has been entered on behalf of 
the Council. In consequence of applications having been made for 
the supply of energy for power purposes in the vicinity of York 
Road, aggregating over 400 xw., a new feeder cable is to be pro- 
vided from the generating station to the corner of Starch Factory 
Road, at an estimated cost of £1,577. 

HaMMERSMITH.—An L.C C. loan of £18,985 for E.L. purposes is 
to be taken up. Application is to be made for sanction to another 
loan of £5,320, which includes a sum of 22.750 for the purchase of 
land for a sub-station and cartage depot at Scrub's Lane. 

SovTHWaRK.—The London Electric Supply Corporation has 
again renewed its offer of March 21st last to supply the Council 
with the electricity required for lighting the public lamps at 14d. 
per unit. The communication was referred to the General 
Purposes and E.L. Committees The E.L. Committee has reported 
on the question of putting into force the powers for wiring con- 
sumers' premises conferred on the Council under Part 5 of the 
London County Council (General Powers) Act, 1906. The electrical 
engineer was of opinion that the powers sbould be exercised, 
opportunity would then be given to get consumers among small 
dwellings which would be remunerative. The engineer also sug- 
gested that with the introduction of free wiring, an alternative bire- 
purchase system might be adopted for large consumera who do not 
wish to incur a heavy capital outlay for installation purposes, but 
as it was primarily for the small consumer that free wiring had 
been introduced it would be advisable to limit the number of lamps 
wired free to six, and make it a condition that slot metera be used; 
also that in such cases the standard rate of 4d. per unit be 
charged, which would include lamp renewals except where 
breakages arc due to carelessness. For large consumers or 
where the usual discounts are allowed, the alternative birc- 
purchase system should be enforced, covering a period of tbrec 
years by agreement, each payment to include interest at the rate 
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of 5 per cent., plus 24 per cent. for maintenance on the outstanding 
amount, with a payment of 25 per cent. of the estimated cost of the 
installation before the work is started, the remainder to be paid in 
quarterly instalments. The Committee proposed to let the free 
wiring work to contractors in lots of from 25 to 50 tenements at a 
time, or for certain periods. Such an arrangement would retain the 
contractor's assistance in getting other consumers, and would work 
in the interests of the undertaking. As to the cost of this method 
of lighting, the engineer estimates the total cost of supplying this 
class of consumer at 3d. per unit, which would work out at about 
4d. per unit net profit. The Committee proposes to leave the 
question of hiring motora out in abeyance, to be dealt with as the 
necessity arises.. The Committee decided (subject to the usual 


sanction) to take steps for giving effect to the wiring powers con- 
ferred on the B.C. À 


Cıry.— We understand that the City of London Electric Lighting 
Co. has offered to prove the superiority of up-to-date elec- 
trical illumination by lighting Holborn Viaduct and a portion 
of Farringdon Street at a considerable reduction on the present 
cost per lamp per annum. The company has al«o offered to light 
the streets outside the Central Markets with flame arcs at £18 per 
lamp. 

The City Press says that the Charing Cross, West End and City 
Co. is to be given a chance by the Corporation of showing an 
up-to-date method of lighting, 

MaRYLEBONE.— Owing to a mishap at the generating station 
similar to that which occurred a week or so ago, the north side of 
Oxford Street was again put in darkness for a short time on the 4th 
inst. A flash-over took place on one machine, thus throwing the load 
over to the other machines in operation; this brought out all the 
circuit-breakers. It took about a quarter of an hour to synchronise 
up again and set matters right. 

ISLIN d TON — As brietly stated a short time ago, the B.C. is to 
initiate a special inquiry into the financial position of its electric 
light undertaking. The Lighting Committee and the cbairman of 
the Permanent Committecs are to conduct the inquiry, with power 
to call in expert evidence, and pending their report the scheme to 


spend £21,000 on extending the arc lighting of the streets is to be 
guspended. 


Lambton Collieries.—The Lambton Collieries, Ltd., 
have now put into operation the electrical installation with which 
they have had their collieries and works equipped. The installa- 
tion forms one of the largest plant put down in connection with the 
working of collieries. All the pits, nine in number, have been 
connected, and electricity is to be used for lighting, hauling, pump- 
ing and coal-cutting, in addition to working the coke ovens. Fhe 
supply is being drawn from the power station recently erected by the 
Durham Collieries Electric Supply Co., Ltd., at Philadelphia, near 
Houghton-le-Spring, the centre of the Lambton company's opera- 
tions. The cables have been laid in the underground roads of the 
pits, right up to the face in some cases, for coal-cutting purposes. 
In other instances, where it is not deemed advisable to carry the 
cables right up to the face, owing to water and other reasons, the 
electricity operates the air compressors and compressed air 
will be used for the coal-cutters in place of electricity. 
The installation will also effect a reduction in the number of ponies 
used in the pits, electricity Leing applied to the working of small 
haulage motors, and aleo to the working of the main pumps with 
capacities equal to 1,000 gallons per minute. In three of the pits 
the main haulage engines are being worked by the electrical 
supply. The work roughly represents about 3,000 н.р. The 
installation of electricity for lighting purposes has caused the 


private gas works of the company to be discarded, and many 


villages, with their churches, chapels, schools, &c., have, in con- 
sequence, been compelled to adopt electricity in place of gas. The 
Lambton Colliery Co. firmly believe that this electrical equipment 


will effect considerable economies in the working of the pits, and 
will also increase the output. 


Newark.—The local Electric Supply Co. has offered, 
if the Council's order is transferred, to supply energy for lighting 
within nine months at 7d. and 3d. per unit, or on a flat rate of 6d., 


with 2d. per unit for power, and to pay the Council reasonable 
costs and the expense of the transfer. 


Stourbridge.—The U.D.C. has now approved the draft 


deed of transfer of the Council's provisional order for electric 


lighting to the Shropshire, Worcestershire and Staffordshire 
Electric Power Co. 


Sutton Coldfield.—The T.C. has applied to the L. G. B. 


for a lóan of £420 for the provision of mechanical stokers at the 
E.L. Works. 


Wimbledon.— Chiefly as a protest against the I. C. C. 
electric supply scheme, the T.C. has refused the County Council 


information concerning its electricity undertaking, required by the 
County Council's statistical officer. 


Windsor.—The Electrical Installation Co. has reduced 


the price of energy for outside shop lighting with arc lamps from 
6d. to 4d. per unit. 


Worcester.—The T.C. has decided to supply energy for 
power at ld. per unit to the Royal Porcelain Works Co., who 


undertake to consume energy to the value of £600 during three 
years. 


TRAMWAY and RAILWAY NOTES. 


Aston.—Once again serious difficulties have arisen 
between the T.C. and the B.E.T. Co. in regard to the future working 
of the tramways within the borough, and there ceems no immediate 
prospect of any settlement of the dispute. At a private meeting of 
the representatives of the Council and the B. E. T., the attitude of 
the latter company was expressed as follows: —“ We have lost 
£10,000. We have a plant that has cost £11,000. We ask you 
to pay us that eum of £10,000, but, before doing so, we allow you 
to take interest, sinking fund, renewala and £1,250 which we have 
guaranteed you. We then ask you to pay us £11,000 for trams, less 
depreciation, the amount of that depreciation to be arrived at 
either by an inspection of the books showing what we have taken, 
or if that course is disagreed to, by arbitration." On being apprised 
of these terme, the Council instructed its representatives to inform 
the B.E.T. that it was prepared to take over the tramwaysat a valua- 
tion, but was not prepared to pay a penny towards the deficiency which 
had been incurred. Much acrimonious discussion followed, and at 
the close of a private sitting of the Ccuncil, which lasted nearly 
two hours, it was unanimously agreed: —“ That in the opinion of this 
Council it is desirable that every facility should be afforded to the 
adjoining districts for running powers over the Aston Manor tram- 
ways upon fair and reasonable terms; that Aldermen Walter Evans 
and Smith be authorised to support this view on the Joint Tram- 
ways Working Committee ; and that, in the event of any difference 
arising in the Committee, it be authorised and empowered to refer 
the question to a referee to be agreed upon, or, failing agreement, 


to be appointed by the B. of T., in accordance with the terms of 
the agreement dated June 9th, 1903." 


Bradford.— From the Tramways and Light Railways 
Association's Official Cireular for December we learn that the Cor- 
poration Tramways Committee has resolved to accept an offer of 
Raworth's Traction Patents, Ltd., to supply, free of charge, two 
regenerative equipments and all necessary apparatus for trial on the 
Corporation cars fora period of six months. The conditions are, 
that in the event of the equipment effecting a saving of 23 per cent. 
in current consumption and fulfilling other guarantees given by 


the firm, the Corporation shall purchase such equipments at the price 
of £350 each. 


Barnley.—The T.C. has decided to experiment with a 
new and lighter car on Manchester Road section, which is very 


steep, the car to be propelled by two motors on patent radial 
trucks, instead of four as on the present cars. 


Canada.—llaxinrox.—In consequence of the recent 
strike several of the cars were so badly damaged that the service 
had to be restricted whilst necessary repairs were being carried 


out. Nails were put in the armatures, and the most vital parte of 
the cars otherwise damaged. 


ToRONTO.—The municipality bas issued a writ against the Toronto 
Railway Co. for unstated damages, the city claiming that the com- 
pany is responsible for injury done to the water mains by 
electrolysis. The Court is also being asked to issue an injunction 
against the company, to compel it to take proper precautions to 
isolate the current so as to prevent any further damage. 


Continental Notes.—Turkry.—An official order has 
been issued by the Government of Turkey extending the concession 
of the Société des Tramways de Constantinople, which would have 
expired in 1908, for a period of 75 years from that year, and 
authorising the construction of three new lines. In addition to this 
the coinpany has been empowered to transform the tramways from 
horse to electric traction. The undertaking has formed the subject 
of severe competition for the concession, both Belgian and American 
firms having sought to obtain possession of the tramway privileges 
as from the date of expiration, but the prolongation granted to 
existing interests bas finally settled the matter. The principal 
parties concerned with the tramways are the Schuckert and 
Continental Companies, of Nuremberg, and the Commerz Bank and 
Messrs. Warburg, of Hamburg, and the work of conversion 18 


oes to be entrusted to the Siemens-Schuckert Works Co., of 
erlin. 


GErmMany,—The beginning of the end of the few short lengths of 
conduit electric tramways which exist in Berlin bas apparently 
arrived, and the overhead trolley, already so extensively used 
їп the German capital, promises to reign supreme at a future date. 
It appears that constant interruptions in the working of the conduit 
sections have taken place, notably at the Potsdamer Platz. The 
interference with traffic must have been serious, or the supervising 
authorities, who are always so difficultto move in connection with 
the granting of facilities to private enterprise, would not have 
given permission to the Grand Berlin Tramway Со, to remove the 
underground conduit at the busy Potsdamer Platz, and substitute 
the overhead trolley. The work of conversion is already 
proceeding, and on its completion a considerable reduction in 
the hindrance to traffic, which has indirectly affected 
other evctiona of the tramways disadvantageously, will be 
achieved. Simultaneously with this work, the company bas been 
authorised to replace the underground conduit in front of 
the Charlottenburg royal castle, with the overhead trolley, and 
this transformation is also taking place at the present time. 
These alterations seem to, suggest the ultimate abolition of the con- 
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trom the German capital. Shortly after these lines 

written, information came to hand of further disturbances on 
were + sections on January 2nd, in connection with the tramways 
onda Opern Platz and the Schloss Platz, and later in the 
АЕ the Brandenburger Thor. It appears that the under- 


dait system 


evening at duit on various lines was substituted for storage battery . 


vand con 


am which proved to be a complete failure during the severe 


inter of 1901-2, but the conduit system has по& been much better 
үе the accumulator cars, А8 the traffic in the busy parts of Berlin 
is exceedingly heavy, and the snow and frost have amply demon- 
arated the impracticability of the conduit system for the German 
capital, owing to short circuits and the burning-out of the cables 
mpplring the underground conductors, and the sensitiveness of the 
electrically-worked switches, and of the ploughs. It is contended 
that no reconstruction would prevent breakdowns in the future, or 
christe the damage caused to the plant at the sub-stations, and 
that as a consequence the abolition of the conduit system should 
be carried into effect on all the lines where it is at present in use. 

Pians are being prepared in respect of an electric tramway 
between Rybnik and Pless. 

Iratr.—The Direzione Generale of the Italian State Railways 
hus, says the Giornale dei Levori Publici, finished the more impor- 
tant projects for the application of electricity to the State lines, 
the following six being indicated :—Pontedecimo-Busalla, Savona- 
бал Givseppe-Ceva, Gallarate-Arona, Gallarate-Laveno-Luino, 
Milau-Le-co, and Bardonecchia Modane. The construction of a 
storage reservoir at Morbegno, to utilise the power from the feeders 
of the Adda, will also allow of the extension of the application of 
electric traction to the lines Usmate-B2rgamo and San Pietro- 
Leco. It is the intention of the Government to give the utmost 
posible development to electric traction on the railwaye, and all 
demands for water rights now presented to the Ministry of Public 
Works are submitted to examination by the Railway Department 
with a view to securing the neccesary reserve for this object. 

La Societé du Tramway et Chemin de Fer Electriques de Rome- 
Civits-Castellana et Viterbo, which already has in operation 
Я kilometres of electric railway on the Westinghouse single-phase 
sytem, is about toconstruct a new line, 48 kilometres long, between 
Cuiu-Cactellana and Viterbo, and has just made a new issue of 
share capital for the purpose. 

DexiRK.—ÀA Reuter telegram last week stated that ali the men 
employed on the tramway services in Copenhagen struck work on 
the 2nd inst. in consequence of a wages dispute, the tramway traffic 
wing entirely suspended. 

The Telegruph correspondent states that the strike still con- 
tnos. On Friday last the company tried to reopen traffic with 
anew staff, but some of the cars were attacked, and their windows 
uia The company has again stopped the traffic, fearing street 

3, 

Ветом. Tbe ‘Société des Chemins de Fer Economiques has 
cured the Government's approval of the scheme to convert the 
cee рыу from the Bourse to the Place St. J osse, Brussels, to 

ion. 


Glasgow.—The returns of the Corporation Tramways 
for last week, ended January 5th, constitute а record. They 
amcunted to £18,977, as against the previous record of £18,793 
attained daring the week ended September 29th last year. 


Lincoln.—The Corporation does not seem to have ex- 
berienced much difficulty in maintaining an efficient service of 
an throughout the frost and snow during Christmas week. The 

гаш system at Wolverhampton, as mentioned last week, was 
Practically inoperative during that period, but though ‘some 


Urecslarity i i ; 
ШЛА у in running happened at Lincoln, services were 


dot discontinued on any da 

| ay. The G.-B. Surface Contact Co. are 

а tulated upon the success of their system in the combat 
e wintry weather recently experienced. 


MM. CN AND Crry RarLwav.—This line was 
85 5 155 to Friday last, we believe, a breakdown 
ine. We are s ad not happened since the opening of the 
. c of the exact cause of the breakdown, but 
jg Ук Т ы became displaced for some distance, and 
However, the GN Gon paspended for about five hours. 
кто withot unn · Чо. holds the record for continuity of 
itd CODILLY AND Ввомгтом RAILWAVY.— uch has appeared 
and the large nam be d the past week respecting this new line, 
T of passengers that have availed themselves of 
trays eoe d ша offered, but the statements were 
. From our lay contemporaries, we learn that 
C—The frt 15 under consideration. 
i уш | ectric car over the new section of the northern 
и e night of the 7th inst. from Aldgate to Blooms- 
We understand tai DAT of the Poplar and Aldgate line. 
land it was : 5 a of T. inspection took place on Saturday 
еей, P that on Monday the horse cars would 


Later — 
bd, tte n 5 10. Вав asked Messere. J. (i. White & Co., 
руш ad uL ed to consider the question of constructing, 
Oei order, | 


ing electric tramways in the borough under the 


Nelson, — 
Ч клеш, ore Tramways Committee has resolved, in lieu 
"Mand conductors э ccidents and irregularities on the part of 
7 be, and tha, 15 award marks of merit or demerit, as the 
ivers and dus not exceeding 128. be paid half- 
tre Иа to th аав who have carried out the regu- 
tare avoided tedente and by the exercise of care and 


Potteries.—The ‘Potteries Electric Traction Co., Ltd., 
has applied to the B. of T. for an extension of time until February 
6th, 1910, for completing the Light Railways Extension Order, 
1902, and also for the abandonment of the line between Catcham's 
Corner and the terminus. 


Rawtenstall.—At a special meeting on the 3rd inst., 
the T.C. unanimously decided to promote a Bill to raise £223,200 
for tramway purposes, for the construction of tramways in 
Bacup, Haslingden and Rawtenstall, and for electrifying the same. 


Rochdale.—The T.C. has applied for a loan of £35,023 
for tramway purposes. 


Southgate.—The U. D.C. has obtained віх summonses 
against the Middlesex C C. for alleged contravent ions under the 
Light Railways Order. Electric tramways are being laid through 
the Southgate district, and it is alleged that the county authority 
bas opened greater lengths than that specified under the order. 


South Lancashire.—4 conference between the Swinton 
and Pendlebury U.D.C. and the South Lancashire Tramway Co. has 
resulted in an agreement under which the company will construct 
a short length of track (about 200 yards) near the Clifton boundary, 
and take it on lease from the Council for a period of 30 years. 
The lease will run concurrently with the company’s lease of the 
Clifton tramway. The new track will not actually join up with 
the Salford Corroration's system ; the agreement provides that а 
space of 1 yard shall separate the respective termini Should the 
company desire at any time to obtain running rowers, a fresh 
agreement with the Swinton and Pendlebury authority will be 
necessary. 


U.S.A.— The Times last week stated that Mr. Hughes, 
the Governor of New York State, in a message to the State Legis- 
lature, recommended as a measure for the relief of the crowded 
conditions of traffic in Greater New York, the abolition of the 
present board of Rapid Transit Commissioners and the creation 
of a new board with increased powers. The new body should be 
authorised to act on its own initiative as well as upon complaints, 
and should have power to supervise matters generally, to safeguard 
public interests and secure the fulfilment of public obligations by 
the transport corporations. 


. Wednesbury.—The Corporation has now consented to 
the running of the cars of the Walsall Corporation over the tram- 
ways within the borough, which consent is to be subject to with- 
drawal by the Corporation of Wednesbury at any time upon giving 
six months' notice in writing to the Corporation of Walsall and to 
the South Staffordshire Tramways (Lessee) Co., Ltd. With respect 
to the reconstruction of the Tipton section of the tramways, it has 
been decided by the Wednesbury Corporation that a clerk of 
works be engaged by the Corporation at the expense of the South 
Staffordshire (Lessee) Co., to superintend the reconstruction and 
re-equipment of the line from the Dartmouth Arms to the Tipton 
boundary. 


York.—At a meeting of the City Council on the 7th 
inst., the Tramways Committee recommended the Council to refuse 
its consent to the promoters of the York and District Tramways Bill, 
1907, laying down any tramways in the city, aud that, if necessary, 
a memorial be lodged in Parliament complaining of non-compiiance 
with Standing Orders. ‘The Committee has agreed, subject to the 
approval of the Council, to purchase the existing undertaking of 
the City of York Tramway Co., at the price of £11,000. The pur- 
chase of the whole undertaking includes в &mall portion which is 
outside the city boundary. The company is to work the tramways 
until the Corporation has obtained powers to do so, and during such 
period to maintain the tramways, rolling stock, &c. The purchase 
money is to be paid on July 18th, 1909, the date when the company's 
lease terminates, or within three months after the date upon which 
the Corporation shall have obtained powers to work the tramways, 
or to re-construot, or to work the same as light railways, as the 
case may be, whichever date sball first happen. The Committee 
recommends that powers be sought to lay down a system of tram- 
ways within the city, and outside the city if desired, and then, if 
thought desirable, to negotiate with the promoters of the Bill now 
before Parliament, or other companies, for the leasing of the same, 
The report was carried by a large majority. 


TELEGRAPH and TELEPHONE NOTES. 


Canada.—Arrangements are being made by the Public 
Works Department of the Alberta Government for the construction 
of a public telephone line between Edmonton and Lloydminster. 
Specifications have been completed and the men chosen, and the 
Government is now advertising for tenders for the supply of the 
requisite material. Starting from Edmonton the trunk line will 
follow the general direction of the Canadian Northern Railway. 
Every town on the railroad between Edmonton and Lloydminster 
will be connected with the system, and later on inland towns will 
be connected by branth lines. 


‘(Continued on page 67.) 
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THE ST. DENIS POWER STATION, PARIS. E 


Oxk of the most up-to-date electrical generating stations as A wharf has been constructed on the river, and an electric 
crane transfers coal from the barges to a horizontal belt con- 


yet built on the Continent, is that of the Société d'Electricité 
of Paris, situated at St. Denis, on the 
outskirts of the city. The great develop- 
ment which is taking place in the use 
of electrical energy in Paris and its 
vicinity called for a modern power plant, 
capable of systematic extension and 
high efficiency in operation, and the 
St. Denis plant, of which only 
the first portion has been installed, 
promises with its 12 6,000-Kw. turbine 
units, and its modern coal-handling 
and boiler installationg, to fulfil these 
conditions. The plant is largely utilised 
for supplying „the Metropolitan Railway 
in bulk, supplementing the existing 
90,000-m.P. power station at Bercy, 
also for supplying certain of the 
Parisian Secteurs for lighting and power, 
and certain tramway undertakings. 

In view of the fact that the Metro- 
politan Railway sub-stations were large 
immediate consumers of energy, the first 
four generators were installed for supply- 
ing three-phase current at 10,250 Volts 
pressure and 25 cycles; two further 
similar sized units are to supply two- 
phase current at 12,300 volts pressure 
and 412 cycles, to the city secteurs, 
while plant is provided for supplying 
direct current at 230 and 550 volts 
for station purposes and for running 
tramways in the neighbourhood of the 
station. 

The buildings, the arrangement of 
which will be gathered from figs. 1, 2 and 
11, comprise an engine room, some бо ft. 
in width, with an adjoining four-storied 
switch building on one side, and three 
double boiler houses are to be built out сходит 
at right angles on the opposite side, Fid. l.—Cnoss-skcTION THROUGH ENGINE AND SwircH Rooms, Sr. DENIS 
while heyond each boiler honse will be POWER STATION. dcos 
a coal storage building. 


veyor, with a capacity of 80 tons per 


i 7 hour, running parallel to the wharf and 
| | emptying into the hopper of another 
Я au sonnn conveyor. The latter is of the Hunt 

2| endless bucket type, and arranged to be 
e switon / duplicated ; it runs in an overhead 
board | ШШ covered structure in а direction at right 


| Fon: [С | ! x | | 6 АУ angles to the wharf, passing across the 
uidi: TTT PR OE ends of the coal storage buildings 
j QR | — ) | between the latter and the boiler houses, 
and is driven by two 10-н.р. 220-volt 
motors. 
For the supply of each boiler house and 
coal storage, similar bucket conveyer 
systems are installed at right angles to 


Air "i | 
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Circulating g . 


limpie | the above-mentioned conveyor and fed 
| P from it. Thus each coal storage con- 
| et ap | veyor is arranged to pass over and fill 


the coal bins, and in returning under- 
neath the latter to take in a supply of coal 
for the boiler house from spouts under 
the bins, which supply is transferred at 
the end of the building to the adjoining 
boiler house conveyor. The latter 
follows the usual arrangement, supply- 


"Turbo: Generators ing on its inward journey a number of 

Fic. 9.—PrAN oF THE FIRST SECTION of THE Sr. Denis Power STATION. separate overhead coal bunkers, each 
ад to feed by gravity, two facing 

Fuel is brought to the station in barges on the Seine, oilers ; and on its return journey under 


| | the firing floor, à 
but the Nord Railway system is algo linked up to the plant. situated a the Meus fg С apoB 
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Thy 
"miris or by conveyor to river e Each of the 1 products 0 „ from each boiler pass up 
: -wemndarv conveyors is driven by а 7-H. h. 220-volt motor. through two super leaters of the Same firm’s make, arranged 
\) зё transference to the boilers the coal is crushed {о to add some 350° ( of superheat to the steam, and through a 
tahle size and automatically weighed. The coal storage Green economiser of 160 tubes, arranged beside the main 
hole will have a capacity of some 4,000 tons. flue on a floor above the boilers ; the main flue from each 
as 8 Whole battery of boilers ter- 
dni - — — жок — minates in а. Firbeck 
т | P. * chimney at the end 


= of the building, some 
| p. 150 ft. high and 35 
Ng Жү sq. ft. in area. Elec- 
trically-operated dam- 
pers in the flues are 
provided for draught 
and temperature regu- 
lation, and the latter 
can be determined by 
suitable gauges. 

Between the boiler 
and engine rooms is 
situated a pump build- 
ing, with four storage 
tanks in the  base- 
ment and two feed 
tanks located in an 
upper storev. 

Four electrically - 
driven pumps (two 
three-throw and two 


Fic. 3.—EXTERIOR or ST. DENIS POWER STATION. 


/ centrifugal) are in- 

yiously mentioned, each boiler house is a double stalled for boiler feeding, the hotwell return from the 

| containing 24 marine type Babcock & Wilcox turbines together with a proportion of filtered Seine water 
"ranged in four batteries, pairs of batteries facing being utilised for this purpose, 

each other, as shown in fig. . Sach boiler has a rated Kach pump 18 driven by ап ^5(O-1.1*. D.C. motor. 


, 3 MEE 7 ‚2 чу ТҮТТҮ? 
i ` т. = 2 Ap" 


FId. 4. INTERIOR OF ONE OF THE ВотгЕв Houses, Sr. DENIS. 


tion of юте 20,000 | 


b. of steam per hour, and con- and the water for each boiler house is metered їп the 


| Tada EM tubes each. pump room. vw —M m 
, | PE Mic are disch are provided to each boiler. the ashes Steam from each battery of Ка d g tel (ue s > 
' Р deer; tha arged into a pit below, for transference to running behind the boilers, which н т 17 we Bs 
f ) bra 12.5 grates of each battery of boilers are the pump ri от ; from the latter a bran ae 8 et | 
| 6° F. motor, unit in the engine house, as shown in fig. 2. 
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The first turbine installation (fed from 24 boilers) includes 
а group of four 6,000-Kw. Brown-Boveri three-phase units, 
and a smaller 300-Kw. direct-current unit by the same firm, 
arranged with their axes along the building (fig. 5). 


The turbines are of the Parsons type, as developed by 
‘Messrs. Brown, 


Boveri; the large 
ones are each some 
47 ft. long, 14 ft. 
wide and 11 ft. 
high overall, and 
‘are guaranteed to 
consume not more 
than 15 Ib. of steam 
per Kw.-hour at full 
load, and 184 Ib. at 
half load, with steam 
at 177 Ib. per sq. in. 
and saperheated to 
3009.C. : 
.Both turbine an 
generator аге 
mounted on a heavy 
base - plate resting 
(not bolted) upon 
massive concrete 
foundations; the 
turbines are fitted 
with both ordinary 
and emergency 
"excess speed 
governors, and pro- 
vided with forced 
oil lubrication to 
the bearings— 
special steam-driven oil pumps being installed in the 
pump room for starting up, supplemented by pumps on 


the turbines themselves. А 6,000-KW. unit is shown 
in fig. 6. 


Fic. 6.—Brown, Boveri-Parsons 6,000-kw. TuRBO-ALTERNATOR. 


The generators are of the ironclad type favoured by the 
makers, and generate three-phase current at 10.250 volts 
pressure and 25 cycles, with a speed of 750 k. P. u. 

The smaller 300-K w. unit, with its direct-current generator, 
bas an output of 1,360 amperes at 230 volts pressure, with a 
speed of 2,700 R.P.M. All the turbines exhaust direct into 
surface condensers situated in the basement below. The cir- 


Fia. 5.— VIEwW IN THE ENGINE Коом, SHOWING GROUP OF 6,000-k w. 
TunBo-GENERATORS. 


\.\ 


culating water in each case is drawn from a deep well, below 
the basement, the whole series of wells being interconnected 
and in communication with two oval tunnels running into the 
Seine. Beside each well is mounted a centrifugal pump, with 
a vertical shaft, coupling it toa 130-н.р. eight-pole Brown. 
Boveri motor with 
a speed of 310 
R. P. M., in the base- 
ment, fig. 9; the 
circulating dis- 
charge from the 
condenser 
into two other tun. 
nels running at a 
higher level under 
the centre of the 
basement, and 
discharging into 
the Seine. The ait 
pumps are of the 
motor-driven three- 
throw pattern, ss 
shown in fig. 10,a 
90-H.P., 10 pole 
Brown- Boveri 
motor with a speed 
of 225 R. p. M. being 
mounted between 
two of the cranks. 
The circulating 
and air pumps, and 
the deep wells 
for each group of 
four large turbine 
are arranged in —— 
proximity to each other, and are visible from the engine room 
through railed apertures in the floor. The condensing plant 
for the smaller turbine is of similar type ; all the condensing 
plant was supplied by Messrs. Brown, Boveri. 


The smaller 800-kw. turbo-generator was installed for : 
excitation purposes when starting up the large units, and for 
supplying energy for operating the station lighting and motors. 
When running, however, this is provided for by motor- 
generator sets, three of which are installed, each of 375 KW. 
capacity. The motor is in each cage a 10,250-volt three- 
phase 25-cycle asynchronous motor, with a of 
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Fig. 9, 


— VERTICAL SHAFT MOTORS FOR Fic. 10.—SHOWING 
Сївсїлтїн@ Pumps. 


Hi 


Wal four machines cou i i 
p pled together, is provided f 
dealing with other classes of supply, which will eventuall 
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together by a magnetic clutch; either direct current at wheel for simultaneously regulatin 
th 
500 volts or two-phase current at 6,000 volta can be a: g {ле rheostats of 


сри фо 
реа алы 


I — E 


1. Boiler feed plant, 5. 800-kw. turbine unit. 
2. Water meters. 
3, 6,000. KW. turbine units. 8. Motor- generators. 


4. Projected 6,000-& W. units, 


Fic. 11.— BLOCK PLAN or THE ST. DENIS POWER STATION. 


obtained, the speed 
of the set being 
500 R. P. M. and the 
capacity 1,675 
K. v. A. 

The excitation 
for the two-phase 
generators is taken 
from the 225-volt 
station — bus-bars ; 
this generator is a 
ten-pole machine, 
with an output of 
1.850 k. v. A., with 
the working power 
factor 8, and the 
direct current gene- 
rators аге cach 
eight-pole ma- 
chines, with, how- 
ever, eight smaller 
auxiliary poles for 
commutation pur- 


3. 

The latter ma- 
chines have each an output of 1,400 
amperes, their respective capacities being 
750 KW. 

This set was supplied by the Societé 
Parisienne Electrique, of Jeumont. 

A most complete switchgear has been 
installed for handling the different 
circuits supplied, in a special building. 

The latter has four floors and a 
basement, the three lower floors are 
sub-divided by a longitudinal masonry 
division containing shelves whereon are 
mounted the bus-bars supported by 
porcelain insulators. Masonry chambers 
facing the bus-bars contain the gene- 
rator and feeder oil switches. The 
upper switch floor is open to the engine 
room, as shown in fig. 7; it con- 
tains a remote control apparatus. 

Facing the engine room are the 
generator control panels and along the 
rear wall, similar panels for operating the 
feeders, both being of the inclined bench 
type, with the instruments mounted 
vertically behind. The large oil switches 
are electrically operated by motors; 
automatic electric rewinding Aron 
meters are used in each 10,250-volt 
feeder circuit, and special metering 


apparatus on tbe miscellaneous circuits. 


бапа”. Open condenser basements. 


9. 2-ph.—3-ph.—p.c. motor-generator. 


the machines, also three 3, 000-ampere sector. pattern 
ammeters, and а circuit breaking device, intended 
to break the fields of the machines in case of short 
circuits. 

The auxiliary switchgear for controlling the converters 
&c., is installed in the engine room under the stairway 
leading to the H.T. control floor, being mounted on 10 panels 
in grey marble. | 

An instrument column is also provided adjacent to each 
turbo-generator, containing a large dial with voltmeter, 
ammeter and kilowatt scales, visible on both sides; also 
lower down, an Aron meter and a control switch for cutting 
off current. 

The switchgear was supplied by Messrs. Brown, Boveri 
and Co., who, it will be gathered, carried out a great 
portion of this important installation, and to whom, 
in conjunction with Messrs. Babcock & Wilcox — the 
contractors for the steam raising and coal conveying 
installation—we are indebted for many of the views 
here given. For figs. 1, 2 and 11 we are indebted to La 
Revue Electrique. i | 

In concluding, we may refer our readers to the 

important develop- 
ments in electricity 
supply pending in 
Paris, which have 
frequently been 
referred to in our 
columns, and in 
connection with 
which the com- 
pleted St. Denis 
station may be 
expected to play 
an important 
part. 

Great progress 
is being made 
industrially in the 
neighbourhood of 
Paris, and this, in 
conjunction with 
the anticipated 
demand of tbe 
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Ета. 13.—Brown, Boveri 375-kw. MoTOR-GENERATOR. | 


A special 


of energy, estimated at 70,000 Kw.-hours per day, to ithe 
switch panel is provided for operating two or more Metri lit ilw. di i i 
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in Cornwall, 


Ia connection with the Amir visit, the Indi 

telegraph officials have established 5500 
Kotal and Peshawar by means of wireless telegraphy. Great 
importance is attached to this installation amid the lofty hills of 
the Khyber Pass, says the Standard, owing to the difficulty of 
maintaining intact the ordinary land wires, which are liable to be 
cut by unfriendly hill tribes. The heliograph cannot be worked 
between these outlying military stations continuously, because of 
the frequent mists which envelop the passes. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australasia.—January 14th. Accordin 
Hardware and Machinery, tenders are being dee roe 
(9,000), magneto wall sets, for the Postmaster-General's Department, 
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Commonwealth of Australia. Specifications, &c., at the Offices of 
the Deputy Postmaster-General, Sydney, Melbourne, Brisbane, 
Adelaide, Perth and Hobart. Tenderers to state name of country 
in which telephones will be made. Deposit, 5 per cent. on the 
amount up to £1,000, and 24 per cent. on any further amount 
in excess of £1,000. Tenders to Deputy Postmaster-General, 
Melbourne. 


Bermondsey.—February 6th. Carbons, conduits, meters, 
cables, &c., for the electricity and destructor department of the 
Council for one ycar. Bee “Official Notices" to-day. 


Bridlington.—January 19th. Pumping machinery for 


„ waterworks. See Official Notices” November 
30t 


Derby.—January 19th. Water-tube boiler, &c. ; econo- 
misers; induced draught plant; coal bunkers, convevors, &c., for 
the electricity department. See Official Notices“ January 4th. 


Dublin.—.Jannary 29th. The Dublin Port and Docks 
Board requires tenders for electrical pumping machinery and 
ele^tric wharf cranes, Particulars from Mr. John P. Griffith, 
engineer to the Board, East Wall, Dublin, on payment of £1. 


Glasgow.—.January 14th. Electric wiring and fittings 


for the Police Department new buildings. Office of Puilic Works, 
64, Cochrane Street. 


Hackney.—.January 21th. Are lamp carbons for the 


electricity department for one year. Sce “Official Notices” 
to-day. 


Iceland.— March 31st. The Reykjavik Town Council 


is open to give a concession for the supply of electrical energy and 
gas. See Official Notices" December 7th. 


IIford.—. January 22nd. 


Sconomiser for 
electricity works. 


the U. ).. 
See Official Notices" to-day. 


Islington.—January 24th. Tenders to the B.C. for an 
electrically-driven capstan. See Official Notices" January 4th. 


Launceston (Tasmania).—.Jannary 21st. Three-phase 
motors for one year. See “Official Notices" December 7th. 


London.— January 23rd. The Metropolitan Asylums 
Board is inviting tenders for telephone and bell installations at the 
North-Eastern Fever Hospital. See “ Official Notices” Jan. 4th. 


L.C.C.— January 22nd. Thirteen induction motor- 


generators of 500 Kw., and four of 150 kw. capacity. See “ Official 
Notices " December 21st. 


L.C.C.—January 22nd. 200 or 300 double-deck roof- 
covered car- bodies; 300 pairs of maximum traction swing bolster 
trucks; 300 clectrical equipments for operation upon the overhead 
trolley and conduit system. See “Official Notices” December 28th. 


Llandudno.—January 14th. Traction switchboard and 


surface condensing plant for the U.D.C. See “Official Notices " 
January 4th. 


Pozega.—January 21st. The municipality of Pozega, 
Austria, invites tenders up to January 21st for the erection of an 
hydro-electric installation, supply and erection of equipment, &c. 
Articles 1 to 8 relate to the construction works. Article 4, supply 
and erection of two 90 to 100 н.р. Francis turbines, with trans- 
missions, &c., complete (estimated cost 30,000 kr.) Article 5, 
supply and erection of a 120-н.р. Diesel motor (estimated cost 
40,000 kr.) Article 6, supply of materia] and erection of the 
lighting network, including 20 8-ampere arc lamps, 100 32-C. p. 
glow lamps, 30 16-c.r. reserve lamps, and 50 lamps in the Town 
Hall and school ; also 20 U-shaped iron standards for the arc lamps 
(estimated cost 63,000 kr.). Also alternative proposals for a 
steam, Diesel, or suction gas generating set, with estimates of first 
and working costs. Particulars of the Burgermeisters-amt. 


Spain.—January 15th. The municipal authorities of 
Balaguer (province of Lerida) are inviting tenders until the 15th 
inst. for the concession for the publie and private electric lighting 
of the town during a period of 11 years. Particulars may be 


obtained from, and tenders are to be sent to, El Secretario del 
Ayuntamiento de Balaguer (Lerida). 


Warrington. — January 28th. Cables, switchboard 


panel and transformers, for the Electricity Department. 8 
* Official Notices“ to-day. умер ее 


CLOSED. 


Accrington.—The Electricity Committee has decided to 
accept the Brush Electrical Engineering Co.'s tender for the new 


tramcars and overhead equipment, at £19,450, subject to the 
payment of the standard rate of wages in the district. 


Bury (Lancs.).—The T.C. has accepted the following 


tenders :-- 


Walter Scott, Ltd., Leeds.—Rails and üshplates. 
Ibbotson Bros., Ltd.—Tie bars, fish bolta and nuts. 
Forest City Electrical Co.-- Copper rail bonds. 


Темпи, Ltd.—Alumino thernne welding material. 
W. T. Glover & Co, Ltd.—Cahies. 


Mr. W. H. Keys, West Bromwich. — Bitumen and asphalt. 
Howard Trougiing, Ltd.—Asphalt troughing. 


Birkenhead.—The Tramways Committee recently decided 
to accept a tender by Messrs. Mountain & Gibson, of Bury, for the 
supply of 14 pairs of maximum traction trucks for cars on the 
Woodside—New Ferry route. At tbe last meeting of the T.C. the 
acceptance of the tender in question gave rise to some discussion, 
Alderman Gamlin drew the attention of the Council to tbe fact of 
there being a firm that carried on considerable business in the 
building of tramcars in Birkenhend— Messrs. Milnes & Voss—who 
had made cara for all ports of the world. He understood that 
tenders bad not been invited from this particular firm. Councillor 
W. G. Wall explained the action of the Committee as heing due to 
the fact that the Bury firm was able to deliver the trucks in a ve 


short time. Не further assured the Council that the trucks would 
all be of English make. 


Cleckheaton.— The U. D.C. bas accepted the tender of 


the Pronix Dynamo Co. for the supply of a generator and 
switchboard. 


East London.—The T.C. on December 13th accepted 
the tender of the General Fire Appliances Co, Ltd. (£1,735), for 
the installation of Gamewell street fire alarms. The necessary 
wiring and erection of outside circuits are to be carried out 
departmentally, at an additional cost of £358. 


Guildford.—The T.C. has accepted the tender of Messrs. 
Manlove, Alliott & Co. for a four-cell refuse destructor, at £4,240. 


Halifax.— The T.C. has accepted the tender of the 


British Insulated & Helsby Cables, Ltd., for the supply of 776 
yards of pilot cable, at £112 18s. 


Hammersmith.—In accordance with a resolution passed 
by the B.C. in May last, the engineer has made careful tests of the 
sample carrons submitted by various contractors earlier in the year. 
The result of the tests, it was reported on Monday, has been in 
favour of the carbons supplied by Mes- s. Geipel & Lange and the 
General Electric Co., Ltd. (Quotations were invited from these two 
firms for tue supply of carbons estimated to cover the Council's 


requirements during the two years ending December 31st, 1908. 
The prices received were as follows:— 


Geipel & Lange 


> (accepted) £288 11 
General Electric Co. s s 4 


33 18 
Letchworth.—Thie directors of the First Garden City 

Co., Ltd., have accepted the tender of Messra. Johnson & Phillips, 

Ltd., forsupply and erection of electrical plant for lighting and power 


at Letchworth. The contract includes gas plant, engines, dynamos. 
switchboard, battery, and overhead mains. 


The order fer the battery of 260 L.L. 13-plate cells for Letch- 
worth has been placed with the D.P. Battery Co., Ltd., of Bakewell. 


London.—The Great Western and Metropolitan Railway 
Cos. have accepted the tender of Messrs. Johnson & Phillips, Ltd., 
for lighting the new train sheds at Hammersmith, including the 
supply of arc lamps, cables, contact gear and winches. 


Roumania.— The Roumanian State Railway authorities 
in Bucharest have just placed a contract with Messrs. Felten and 


Guilleaume, of Mulbeim-am-Rhein, for a large quantity of insulated 
electric cable. 


Swansea,—The E.L. and Tramways Committee of the 


T.C. has accepted the tender of the Mannesmann Tube Co. for the 
supply of steam pipes for generating sets. 


Tunbridge Wells.—The T.C. has accepted the tender of 


W. T. Henley's Telegraph Works Co., Ltd., for the supply of cables 
for the ensuing year. 


Wallasey.— The Council has accepted the tender of 


Messrs. Dick, Kerr & Co., Ltd., for the supply of five tramcars, 
at £666 each. 


War Cilice.—Messrs. Newtons, Ltd., of Taunton, have 
lately mceived from the War Office a repeat order for electric 
motors of their Zone patent type. These machines are required 
г Royal Gunpowder Factory and the Royal Small Arms 

ry. 
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Hitherto all types of alternating electrical discharges bave been 
divided into three classes:—(1) The ordinary arc; (2) high-tension 
discharge between spark points; (3) the eilent discharge. These 
have been considered as separate and distinct phenomena depend- 
ing on the effects produced by each. But if a pair of insulated 
points is given an increasing potential difference the following 
series of events takes place :—(a) The air is put into a state of 
stress. (b) Small conducting paths appear, giving rite to bue 
streamers issuing from the points. . (c) These latter thicken and join 
up the points. (/) The thicker streamers become a discharge. 
There is, however, no discontinuity, although this arrangement 
includes both sparking and silent discharge. The character of the 
product of the discharee depends upon the voltage at the terminals 
for a given current, Thus, in plotting curves of current sgainst 
voltage, to the right of a certain point a hot are is produced, and 
oxides of nitrcgen are formed. On the other side a silent dis- 
charge is set up, and the air is ozonised. The change from one side 
to the other, is, however, quite continuous and gradual. In fact, 
it may be concluded that all types of electrical discharge in air 
behave similarly, and may besteadied hy similar means. "The facts 
detailed in the paper are best explained on the supposition that 
ions are produced under an electric strain. As the E M. y. increases, 
the amount of ionisation increases, and the intervening gap is better 
able to conduct the current. An air current will, however, remove 
these ions and delay the tiret spark discharge. This also explains 
why a lower E.M к. is required to maintain an arc than that 
required to start one. 

It has hitherto been usual to speak of the tilent discharge as 
though it were a perfectly well-known effect, producing a chemical 
result, well defined. If, however, an Andreoli ozoniser be con- 
nected to alternatine-current mains, with gradually increasing pres- 
sure it is found that a violet glow is set up between grids and mica 
which produces an excellent yield of ozone. Later this becomes 
yellow, and the percentage of ozone decresses, but oxides of 
nitrcgen make their appearance, and increase with the E.M.r. cor- 
tinually. Tbe formation of the latter substances can also be best 
explained on the assumption of gaseors ionisation. To obtain а 
good yield of the oxides of nitrogen, it is not necessary to employ 
a high temperature, but rather to expose а large volume cf air to 
the ionising effect of the discharge. For the production of ozone, 
the discharge should take place between points, and be controlled 
by a high steadying resistance to prevent the formation of a flame. 


A high frequency may be used with advartage, but clean, cry and 
cool air must be supplied. 


Smoke Prevention.—A lecture on ‘ Smoke and its 
Prevention“ will be given on January 17th at the Royal School of 
Military Engineering at Chatham by Mr. W. H. Booth, official 
lecturer to the Smoke Abatement Society of London. 


Midland Railway. — We announced a short time ago 
that Messrs. Siemens Bros. & Co. had obtained a contract for tte 
equipment of two motorcars for running over the company's 
Morecambe and Heysham lines, which it has been decidcd 
to electrify on the single-phase system. It is now reported 
that the British Westinghouse Co. has been given a contract fora 
third equipment, and that it is intended to work all three cars as 
one multiple-unit train, the same control gear operating the equip- 
ments of both firms. It is also stated that probably the electric 
service will be open for public traffic about June or July next. 


Appointments Vacant,— Electrical meter inspector for 
the Natal Government Railways, Durban (£210); mechanics for 
the electrical engineers’ department at Devonport Dockyard (34s ), 
also three sub-station attendants (358.); a chief electrical engineer 
is required by the Tonbridge U.D.C. at £150 per annum; clec- 
trical and mechanical engineer for Swindon (£200). See “ Official 
Notices” to-day. 


Institution Notes.—ARMsTRONG COLLEGE ENGINEER- 
ING Socrety.—We learn that this Society is making good progress, 
and that during the present session visits have been arranged toseveral 
prominent works in the district. Visits have already been paid to 
the N.E. Railway Co.’s locomotive works and Messrs. C. A. Parsons 
and Co.'s worke. A numberof interesting papers ате to be read 
during the next three months, announcements of which will be 
duly made in “ Forthcoming Evente.” 

Болт, Instrrution.—The final lecture of Mr. W. Duddell's 
series on “Signalling to a Distance” was delivered on Tuesday 
last. These lectures appear to have been highly interesting and 
successful, and have attracted much attention. 

Last month two lectures on “ Electricity " were delivered in the 
Royal Dublin Society's Theatre, Dublin, by Mr. J. Rogereon 
Cotter, M.A. : 

NORTHAMPTON INSTITUTE.—On Friday, the 25th inst., Mr. Evan 
Spicer, the chairman of the I. C. C., will distribute the prizes and 
certificates at the Annual Conversazione. 


Poor Beggars.—A manufacturing correspondent has 
gent us copies of applications received asking for subscriptions for 
a firm's annual Christmas-box fund, or for the annual supper of 
the employés of a certain municipal Corporation. As we have 
repeatedly stated, we regard it as a most reprehensible practice 
that electrical manufacturers should be subjected to this 
sort of thing. We all know what the feeling is— Well, if I don't 
subscribe, I may lose the chance of doing business, and so and so, 
who does subscribe, as the printed list sent shows, will have a 
decided advantage over me." There is too much of this open 
sponging on other people for the cost of an annual festivity, and 

hope electrical departments will set their faces against it. 


The Greenwich Boiler Explosion.—The adjourned 
inquiry respecting the deaths of W. W. Shaw and J. P. Coombes, 
who were killed by a boiler explosion at the South Metropolitan 
Electric Light and Power Co.’s works at Blackwall Point, Green. 
wich, was concluded on Tuesday last. Further evidence as to the 
construction of the thermal storage drum which exploded was given 
by Mr. Richard A. McLaren, manager of the Renfrew Works of 
Messrs. Babcock & Wilcox. He mentioned that the drums were made 
of the best mild steel, supplied by a Glasgow firm; the steel was 
tested to 24-28 tons per £q. in., and а 10-in test strip to an elonga. 
tion test of 25 per cent. Durirg 1906 his firm turned out some 
4,000 drum ends similar to the fractured onc, and less than 5 per 
cent. failed to pass the tests. Mr. Ed. G. Hillier, chief engineer, 
National Boiler Insurance Co., said be bad come to the conclusion 
that some part of the drum was missing before the explosion 
occurred, probably in the neighbcurhood of the leak which had been 
noticed. He believed a defect existed in the original plate, dueto 
its treatment in manufacture. The leak in question was in the 


plate, and not at ajoint. The jury returned a verdict of “ Accidental 
death.” 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


— —— M — —— — 


Central Station Engineers.— The question of the 
appointment of a successor to Mr. TarrE, the late electrical engi- 
neer, is giving some trouble to the Salfcrd Borough Council. Mr. 
Taite hed asked to be relieved of his duties on December 31st. The 
Electricity Committee recommended that the request should be 
acceded to, on condition that Mr. Taite undertook to attend their 
meetings when his report on the projected extensions is under con. 
sideration, and also to supervise the installation and the testing of 
the turbo-generator. For these services they proposed (о pay bim 
100 guineas. The Committee also approved of an advertisement 
for an electrical engineer, at a salary of £900 per annum, rising 
by annual instalments to £1,000. At last week's meeting of the 
Council several members objected to the arrangement with Mr. 
Taite, on the ground that the appointment of & competent man 
shculd render it unnecetsary. Mr. Hodgson, chairman of the Com- 
mittee, said the Committee had under consideration plans for an 
extension of plant, which might involve ап expendifure of 
£200,000. Mr. Taite being familiar with the plans, the Committee 
thought it would be advisable to retain his services, in a consult- 
ative capacity, until they were prepared with а scheme to lay 
before the Council. The Committee’s recommendation was 
approved by 24 votes to 4. Exception was taken to the proposal 
regarding the salary to be paid to the new engineer, and 
the Council, after disposing of several amendments, finally 
adopted the Committee's recommendations. The salary will begin 
at £800, and will rise to £1.00) by annval increments of £50, but 
each increase is to be at the Committee’s discretion. 

On Thursday, 3rd inst., Mr. C. WYATT, assistant in the Croydon 
mains department, was made the recipient of a set of techn‘cal 
works on the occasion of h's leaving to take up an appointment with 
Messrs. Penrose & Co. The staff of the mains department after- 
wards held a smoking concert. 

The Warrington Electricity Committee has recommended that 
the salary of the electrical engineer (Mr. MarHIAS) be increased 
from 4300 to £350 per annum, and that he be allowed to take not 
more than two pupils at any one time. 

The Darlington T.C. has appointed Mr. C. F. GREGORY, of 
Glasgow, as junior engineer-in-charge of the electricity works. 

Mr. A. W. DUMBRRILL, whose six months’ engagement on trial as 
commercial assistant to the Battersea electrical urdertaking expires 
on the 30th inst., is to be re-engaged to continue canvassing at a 
wage of £2 per week and commissioa. 

According to a Westmorland paper, the Kendal Electricity Com- 
mittee recently resolved that in view of the separation of the 
Electricity Committee from the Gas and Water Committee, it was 
advisable to appoint an independent manager of the electricity 
undertaking; that Mr. BARNES be appointed manager at a salary 
of £125 per annum; that Mr. THomson be requested to retire from 
the management of the electricity department on December 318, 
and that the sum of £6 5s. be paid to him in addition to his salary 
to that date. | 

Mr. V. J. ALLAN, shift engineer at the Rochdale Corporation 
electricity works, has been appointed to a similar position with the 
Kent Electric Power Co. He was presented by the staff witha 
travelling bag on the occasion of his leaving Rochdale. 

Mr. J. A. B. Howrey, electrical engineer to Tonbridge U.D.C., 
has resigned, he having accepted a position with the Harrow E.L. 
and Power Co., Ltd. . 

Mr. T. Mepcatr, traffic manager of the Swindon Corporation 
Tramways, has now been appointed tramways manager and general 
commercial manager of the Electric Lighting Department. We 
understand that the Council, in making the appointment, are look- 


ing to Mr. Medcalf to develop and put both undertakings on à 
sound financial basis. 


Tramway Officials.—The staff of the Birkenhead 
Corporation Tramways have presented a ealad bowl and biscuit 
barrel to Mr. CYRIL CLARKE, chief clerk, on his marriage. 


if 


uch 1 8, This com i 
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Atk Villas, Wilmot Road, Leyton, ateno ; 
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ELECTRICITY SUPPLY ACCOUNTS. 


та Mn deal this week with the returns of the 
(Natal) Durban undertaking, for the year ended July 

31st, 1906; they form a satisfactory record in 

Шиши spite of the continued depression in South 
foniy, Africa, although the income has not come up 
to the estimated amount. More economies 

` on penes during the year under review, and а 750-xw. 
. ( one of 350 xw.), and a boiler of 


ntstanding accounts b be uin . 11795 
alance on year’ NES ien ү 0,000 
8 working (less had debts) ar : 893 

` eee ; 9 

Gross profit £40,181 


—— 


ELECTRIC TRAMWAY ACCOUNTS. 


THE returns for the electric tramways system 
Durban (Natal) of the Corporation for the year ended J uly 


Municipal 31st, 1906, are as follows. The system has been 

Tramways. in operation over four years, previous to which 

horse traction was in use. The combined power 

station supplies direct current at 550 volts, for which the Tramway 

Department is charged 1d. per unit. The manager is Mr. H. N. 
Thomas. 

Particulars of Rolling Stock.—51 double-deck four-wheel Cars; 
two sprinklers (one four-wheel, one bogie); one funeral car (and 
one trailer for natives); three stone wagons (four-wheel); six 
trailers (radial trucks). 


Traffic statistics for бе EA 
Car- miles и кп . 1,097,230 1,244,243 
Passengers carried ... ТУ . 11,848,191 11,883,118 

р; „  percar-mile ... 10°73 9°55 
Average fare per passenger ins 1 77d. 1:774. 
Traffic receipts per car-mile es 19814. 16°904. 


Daring the past year the operating expenses were reduced from 
9'94. to 9°66d. per car-mile, but, owing to depression, the traffic has 
decreased, 
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The expenditure on maintenance has been heavy on overhead 


equipment, rolling stock and track, &c., amounting to a total of 
£13,511. 


GENERAL STATEMENT FOR YEAR ENDED Jvuxy 3187, 1906. 


Length of route ... : nh А 141 miles 
" » track ... " Er € «v 395 
Car-miles run 


о se 1.244,43 
Passengers carried € жез а . 11,883,118 
Capital expenditure T £397,871 
Traffic receipts £37,638 
Total „ A те жй E88, 668 
Working expenses £50,168 
Gross profit ^ i s £38,500 

k ſy⁰ ⁵ ee eet eee eee LE 
Income per car- mile - a 855 17d. 
Working expenses per car-mile д T 9 66d. 
Interest and sinking fund per car-mile Mes 4d. 
Total expenses per car-mile 13 66d. 
Profit per car-mile es i us 3:34d. 
Cost of energy per car-mile  ... us m 17d. 
Average fare per passenger ET TT 177d. 
Total number of units used 2,106,634 
Units used per car- mile... 17 
Percentage of working expenses to receipts... 57 % 


— i M M  — —MÓ—— ————————— 
е 5 
ANALYSIS OF OPERATING EXPENSES PER CAR-MILE. 
Power 


ues sese ss 1690S 
Tra fic Ino M i E .. . 49d. 
General Б T" a - . 47d. 
Maintenance - p a .. 26d. 
Total de eave .. 96d. 
PRoriT STATEMENT. 
Total income ... £88,668 
Working expenses ... 50.165 
Interest Lun ber T 17,121 
Sinking funds TE bad E .. 8,420 
Depreciation 985 ae . . 10,368 
Accident insurance... ae zs S. 1,000 
Sundry accounts ale 9 80 .. 5,000 
Cost of loan... те in "n - 606 
Net surplus 


oes .. 4985 


CITY NOTES. 


‘ South Wales Electrical Power Distribution Co., Ltd. 


A MEETING of the debenture stock-holders of the above company’ 
convened by the debenture stock-holders committee, was held on 
Monday at Winchester House, Old Broad Strect, for the purpose of 
considering the present position of the company. 

Мт. STANLEY BOULTER, chairman of the committee, presided, 
and in opening the proceedings, said he must ask for their indul- 
gence while he placed before them what he could only call a tale of 
woe. Speaking as to the inception of the company, he said that 
the Act of Parliament was passed on August 6th, 1900, and it 
empowered a company to be formed for the purpose of carrying on 
the powers of the South Wales Electrical Power Distribution Co. 
Judging from the information which they had obtained, and from 
their investigations so far, it might be safely said that the objects 


were laudable, and that if the company had been managed with 


prudence, it would also bave afforded a profitable ficld for the 
enterprise of capital.. The gentlemen who promoted the scheme 
were well known and highly respected men of business in South 
Wales, and the same remark applied to the first directora. The 
necessary capital was subscribed in 1902, and operations were com- 
merced for building tbe power bouse, &c. In 1904 application was 
made to friends of his (the chairman) in London to know wheth.r 
they would eupply а certain amount of further capital which was 
required for ibe purpose of putting what was called the finishing 
touch upon the buildings and machinery, во as to get to work and 
to be able to make the protits which they anticipated, and Mr. G. 
Collis and Mr. R. Fleming were consulted as to whether they would 
be disposed to take part of this new capital themselves and advise 
their immediate friends to take a part also. Those gentlemen made 
a special investigation into the circumstances of the company as they 
existed at that time. Mr. E. Manville, a well-known electrical 
engineer, was employed to make a report and to ascertain wbether 
the pro-pects of the undertaking were sufficiently favourable as to 
induce a further amount of capital being placed in the concern. 
Tbat report was satisfactory, and upon the facts which were placed 
before him he estimated from a capital expenditure of £680,000 а 
net income of £60,000 a year might be relied on, and they were led 
to believe that the new money which was being put into the 
concern would be sufficient to realise those anticipations. Mr. 


Manville said in his report that the business then was being 
managed in a satisfactory manner. He admitted that everybody 
was linble to make mistakes, but he (the speaker) thought that Mr, 
Manville must have taken too favourable a view of the situation 
because their investigations bad showed them that nothing could 
have been more unfortunate than the management of the concem 
from the commencement. A sum of capital which approximated to 
£300,000 had evidently been lost, and management had been ү 

largely the cause of that loss, and that being, so it seemed difficult 
to imagine how the management could have been satisfactory, 
However, a considerable amount of capital was found, and they 
understood that orders were given to put the concern into a 
prosperous condition. A few months after when they wer 
looking forward to seeing something in the nature of a result the 
usual explanations were given by the directors—explanations which 
satistied nobody probably but the people who gave them, and they 
could see no prospects of dividends on the capital being realised. 
The matter went on— various further explanations were given from 
time to time, until at the commencement of last year they were 
asked whether they could put more money into the concern as the 
expectations of those connected with the management had been 
disappointed. It was pointed out to them that it was urgently 


necessary that more money should be found if the company was to 


be kept afloat. That came as а bolt from the blue, and there was 
no inclinations to find any more money until further investigation 
was made. That investigation was made, and the circumstances 
of the case proved to be ofa most unsatisfactory nature. They had 
one or two reports made, and they were met by the statement that 
nothing short of a very considerable amount of capital would be 
necessary to make the concern a paying undertaking. A few of them 
then formed themselves into a debenture-holders’ committee, and the 
first thing they did was to ask Mr. Merz to inquire thoroughly into 
the matter. Mr. Merz went down to Cardiff and made every 
investigation, and he came to the conclusion that it was no use 
attempting to do anything with the business unless a large sum of 
money was found. The sum then mentioned was £500,000. That 
proposition involved very anxious consideration on the part of 
the Committee. The raising of the money was not the ques 
tion so much as whether if it were raised the company could be 
placed оп a sound commercial basis. A debenture-holders' meeting 
was held at the Cannon Street Hotel, and there Sir W. Lewis, who 
was one of the trustees for the debenture-holders, was in the chair, 
and his solicitor attended also. At that meeting they were 
surprised to find that the trustees had nothing much to tell them 
from their point of view, but one thing they did tell them which 
greatly astonished them, was that the trustees were not in а 
legal position—that there was no power to draw the trus deed 
which bad been drawn, and, as a matter of fact, the trustees held 
no office at all. After that the debenture-holders' committee went 
to Cardiff and called a meeting of the largest colliery-owners and 
power-users in the district. They asked for a guarantee of 
40,000 n.r. The meeting formed themselves into a committee, and 
they left the room hoping that the people in South Wales would 
be able to do what they asked, and they gave them to understand 
that if that was done the £500,000 would, in all probability, be 
forthcoming. That was in July. Things went on until November, 
when they met the consumers in London, and they frankly told 
them that there was no prospect of their being able to guarantee 
this 40,000 H.P., but that the most they could guarantee was 
14,387 n P. The committee had done everything they could to save 
the disgrace of stopping the works and allowing the whole of the 
capital to be lost. Some of the collieries that had been taking 
power from the company were going to withdraw their custom and 
put down their own installations. A circular was sent out to the 
creditors asking whether they would agree to accept preference 
sharesfortheirdebta, but out of а total of £81,824 only creditors repre 
senting £32,694 were willing to come into such a scheme. Under those 
circumstances they had come to the conclusion that it was idle to 
find any further capital for the concern. The people who were 
finding the money to-day were finding money fora derelict under- 
taking; as things were, it was hopeless to expect that any profits 
could come from the business. As to how the money had been lost, 
their investigations on the committee had not gone deeply into the 
past. They had spent about £2,500 in professional expenses to 
investigate the actual position to-day and to obtain advice as to the 
future, but he could tell them the position in a word. The capital 
raised up to the present time was £200,000 in debenture stock and 
£610,120 in shares, making a total of £810,120. The land had cost 
£4,970; buildings, £137,976; machinery, £254,486; mains, 
£213,690; transformers and motor-generators, £58,087; motors, 
42,046; electrical instruments, £762—making a total of £672,217. 
The cost of obtaining the Acts of Parliament, preliminary work in 
connection with obtaining contracts and floating the company, 
including remuneration to the South Wales Electrical Power 
Distribution Со, Ltd., £79,236; cost of issuing capital, 
259,617; administration and working expenses during con 
struction and interest, £30,897; preliminary expenses, £1,641 ; net 
revenue account loss to date, £25,198, making а total of 
£899,006. It was very difficult to say what would be the upshot 
of the matter. The business was being carried on at the present 
time by the consumers who were connected with the station, and, 
of course, it would be a very serious thing for them if the station 
closed down. One of their difficulties was that the company was à 
statutory one. If it was a limited company it would be quite easy 
to appoint a receiver and protect the assets. The debenture- 
holders had the first claim on the property, whatever that claim 
might be worth. 
Mr. CaLLENDER, of Callender's Cable and Construction Co., said 
it was absurd of the Committee to have sent out to the creditors M 
day or two before Christmas asking for a reply on December 20 
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›790 for adjust. 
: . From these items, 
е ВШ of £7,568 for « trading profit 
“timated profit accrued to date on con- 
expenses of management, 
пету, &c., and all other working 
transfer feeg, leaving the pre.ent 
28 profit and loss account £102,943. 
Èh Of point ont in their report that no proportion 
йа ге Account expenditure referred to above has been 
e dating the year, They also point out that in 
accounts the amount of the ascertained deficit on the 
tof working assets has been taken into account before 
SUM at the result of the year’s operations. The shares and 
u in other companies (£433,828) do not possess quotations 
Wt Exchatce, and are taken at cost. No provision bas 
“Pe Made for depreciation of buildings, machinery and other 


‘gm ‚ Sccompan ying circular,” the secretary, Mr. Arthur E. 
me Welly describes the nature of the directors' Scheme for 
ma the capital, for increasing the rate of dividends, and 
F the board’s borrowing powers, He says :—'' In 
l the necessity for the proposed reduction of capital, 
Mlle 0 draw your attention to the following facts :— The 
company have had under consideration the ques- 
1, of ita capital assets having regard to two facts, 
Owing to the development of the home electrical trade 
L slower than was anticipated, the scale of the 
me far proved to be too large; and second, that since the 
3 have been considerable changes in con- 
arising out of changes in types of apparatus. 
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; Wer Co.—The ann le 
of this company was held at Edinburgh recentigeneral meeting 

: dinburgh r t 85 
Presiding € Teport and accounts for feet e D Mr Б Russell 


aD expression 
Mr. Walker continues 
to act as an Ordinary director. Mr. William Robertson, Dunferm- 


line, and Mr. A. R. Young, Kirkcaldy, were re-elected as directors, 
Owirg to business engagements the other retiring director—Mr, 
David Russell, of Inchdairnie—declined re-election. 


Bahia Tramway, Light and Power Co., Ltd.—The 
Times announces that a general meeting of holders of 5 per cent. 
gold debentures will be held at 46, 5 Street, e 

Febru 5th, for the purpose of consi ering a resolution 
оао the issue of further debentures not exceeding $1,000,000 
for the purpose of extensions and developments in the company's 
business, 


Buenos Ayres Grand National Tramways Co., Ltd. 
-—In his speech to the shareholders last week, Mr. un ins 
Courtenay referred to his recent visit to Buenos a 2 A т. 
С. М. Rose. They went over the whole of the combined sys ems 
now worked under one management, and inspected the various 
stations. The work of electrification was being thoroughly well 
done. On November 30th last the length of line converted to 
electric traction was 694 miles. Rails and other materials for a 
further 33 miles had already becn shipped to Buenos Ayres, and 
the balance required to complete the conversion of the entire 
system would be delivered during the next three or four months, 
When the joint system was completed it would consist of over 113 
miles of line. The traffics of the current financial year were quite 
up to the directors’ expectations. His visit to Buenos Ayres had 
confirmed the view he had previously formed of the pe results to 
be anticipated when the electrification was complete 
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MARKET QUOTATIONS. 


Wednesday. January 9th. 


Latest Fortnight’s 
OHEMICALS. &0, Prios. Ino. or A 
a Aoid, Hydrochlorio oe „„ per owt, 5- oo 
в „ Nitric .. M ae . рег суф. 22). TM 
а „ Oxalic.. 5% is . рег cwt. 89J. vs 
a [T] Bulphurio eo ee ee per cwt, 5/6 ee 
a Ammoniac, Sal s .. рег cwt. 42/- 25 
a Ammonia, Muriate (crystal). рег ton £33 10 a 
@ T o ri es e per ton £90 ae 
a Bleaching powder ia .. per ton | £5 10 M 
а Bisulphide of Carbon .. рег ton £18 Уз 
в Вогах.. ki AA S per ton 415 i 
a Benzole (90 96) M" xa .. per gal. 10:4. ' 
a 99 (60 %) ee ee oe per gal. 1;- ee 
a Copper Sulphate... e .. per ton £52 10 ee 
a Lead, Nitrate á Ре .. рег ton £34 10 А 
a „ White Sugar.. ee .. рег ton Б P" 
a „ Peroxide "n . рег ton £32 ss 
a Methylated Spirit .. Se .. рег gal, 2/6 ба 
а Naphtha, Solvent (90 % at 160°C) рег gal. 5/6 ee 
a Potassium Bichromate, in casks per lb. Bid. 25 
а Potash, Caustic (75/50 %) .. per ton £20 ға 
а Potassium Cyanide 90 . рег lb. па, . 
a Bhellac as is . percwt, 220/- oe 
а Sulphate of Magnesia „ рег ton 44 10 is 
a Sulphur, Bublimed Flowers » per (сп 46 10 vá 
а » Recovered T . per ten &5 10 T 
a 55 Lump D 888 .. рег ton £5 ae 
a Soda, Caustic (white 70% .. per ton £10 15 са 
a 99 Crystals ee oe ae per ton £3 6 es 
a Sodium Bichromate, casks .. per lb. 3d. : 
a „ Cyanide basis. C0 h.. per lb. 7d. - 
METALS, &oc. 
b Aluminium Ingots, in ton lots .. per ton £200 #5 
Vi Wire, in ton lots. per ton £220 eB 
b $5 Sheet, in ton lots .. per ton £210 А 
p Babbitt’s metal ingots  .. .. рег ton £61 to £203 dee 
c Brass (rolled metal 2* to 12°) basis per lb. 11id. " 
e „ Tube (brazed) as .. per lb. i 1,01 ё 
e 5 „ (solid drawn). . per lb. 114d А 
с „ Wire, basis ўс . рег lb. 114. : 
с Copper Tubes (brazed) .. per lb. 1,24 : 
e TI [T] (solid drawn) ee per lb. 1 24 " 
( Copper Bars (best selected) .. per ton 4121 d 
Copper Sheet T T . per ton £1 К 
g B od oe ee ee ее рег ton £121 ^ 
е „ (Eleotrolytic) Bars e. per ton £115 | 
е »9 ry) Bheets e. pet ton £127 d. 
e " 10 es per ton 4117 . 
боз Н.С, Wire per lb. 1/13 ©» 
f Ebonite Rod . oe ee ee per lb. 8/8 ie 
7 i Sheet es T ee per lb. 8/- a 
n German Bilver Wire oe per lb. 1/8 : 
h Gutta-percha, fine ae ee per lb. 6/- to 4J. ja 
һ India-rubber, Para fine .. . per lb. 7,04 t0 5/28 dee 
i Iron, Charcoal Sheets... . per ton 418 » 
i „ Pig (Cleveland warrants) per ton 69 
i ,, Forgings, according to size per ton F. om £11 - 
„ Scrap, heavy е es рег ton 47/6 to 50/- $e 
i „ Wire, galvanised No. 8 .. per ton 49 15 ЖР 
g Lead, English Ingot eo cee per ton | P о 0 2/6 dec. 
21 10 to 
Ü „ " Bheet ee ee рег ton i 121 12 0 | 2/6 dec. 
m Manganin Wire No. 98 oe ee per lb. ; / ee 
tl Mercury ee ee es „ per bot. A1 ` g 
d Mica (in original cases) small. per lb. 6d. to 1/- 2:8 
d w а „ medium per lb. 2/6 to 4/ "m 
d n к large per lb. 4/6 to 8/6 T. 
p Phosphor Bronze, plain castings per lb. 1/44 to 1/0 (s 
p „ rolled bars & rods per lb. 1/54 to 1/6} 85 
р н s Strip & sheet per lb. 1/6 to M10 
0 Platinum ee ee ee ee per OE. 150 - Р 
e Silicium Bronze Wi e£. per b. 1/3 EN 
i Steel, Magnet, acc’d’g todesc'p'n per ton £58 vs 
i p „ in bars #15 io eu) s 
А 18 
9 Tin, Block (English) vs „ рег ton g^ io 70/- dec. 
n „ Wire, Nos. 1 to 16 ee per lb. 24 
р White Anti-friction Metals— 
^" White Ant brand .. „ per ton £61 to 488 
k Zino, В" (Vieille Montagne bnd.) per ton 431 16 


—. — n . —— . I — 


Quotations supplied by: 


h Edward Till & Co. 

b The British Aluminium Co., Lid. i Bolling & Lowe. 

c Thos. Bolton & Sons, Ltd, k Morris Ashby, Ltd. 

d F. Wiggins & Sons. m W. T. Glover & Oo., Lid. 

e Frederick Smith & Co. п P. Ormiston & Sona. 

г India-Rubber, G. P. and Teles. о Johnson, Matthey & Oo., Ltd. 
Works Oo., Ltd. p The Phosphor Bronse Co., Lid. 

о James & Bhakspeare. 


a @. Воот & Co. 


Electrical Equipment of the  * Hibernia."— 
According to a correspondent of the Globe, the electrical equipment 
of the Hibernia, the eighth and last of the King Edward VII class, is 
more comprehensive than that of any other British warship excepting 
the Dreadnouyht, over 80 electric motors being installed. 
purposes for which the motors are used cover practically everything 
in the way of power work, with the exception of the main and 
principal auxiliary machinery. They are even applied to the well- 
equipped bakery and cooking services, which are capable of keeping 
the ship's company supplied with newly-baked bread and well- 
cooked meals.” The heavy guns are discharged by motor-generators, 
in place of the electric batteries in the sister ships. 


“Тһе. 


STOCKS AND SHARES. 


Tucsday Evening, 

Stock ExcuaNGE markets are striving desperately hard to liye 
up to the prophecies prevalent at the end of last year, when every- 
body declared that everything would go better in the New Year- 
and, to some extent, markets are succeeding in their landable 
ambition. Excelsior is written upon various departments, espe- 
cially those connected with investment securities. Several Home 
Railway stocks have enjoyed unwonted strength, and the talk of 
early reduction in the Bank Rate has caused Console to mildly 
rally their various satellites. 

It is very hard to have to mention strength in Railway stocks, 
and yet be unable to include Electrical Railway issues as coming 
into the same category. City and South London Ordinary stock 
has risen a point to 44, the advance being due to the approach of 
the dividend, but Central London Deferred is down a similar sum 
to 724. For the latter half of 1905 the City and South London 
paid at the rate of 17 per cent., and for the first half of 1906 the 
dividend was at the rate of 2} per cent. The Central London paid 


4 per cent. on its three classes of Ordinary for 1905, and the 


Deferred, of course. carries the whole 12 months' distribution, 
which is payable annually. The Waterloo and City Company has 
now ceased to have a separate existence. 

Piccadilly Debenture is 994, Charing Cross Debentare 861 (both 
being er dividend’, and Bakerloo Debenture 97. Metropolitan at 
591, and Districts at 19 have not altered much so far this year. 
There is still a tip to buy Districts, and we mention this in ca: 
anyone should be so rash as to think of doing so. 

The British Westinghouse report, a dismal affair, has caused no 
alteration in the price of the sharea, or of the Debenture stock; 
the latter is now c» dividend. In the market the only comment 
we have heard upon the scheme is that it will “clean up the 
balance-sheet а bit." 

Electricity Supply shares are slightly better. Perhaps the pre 
sentation of Bills for electric light supplied to the harasscd house- 
holder has sent him investing what little cash remains after the 
Christmas accounts are paid in the electricity department of the 
Stock Exchange. London Electric Ordinary have gained 3 at 2j, 
and so have Westminster Preference at 58. A rise of lCs. makes 
Metropolitan Ordinary 8, and the Preference at 5j are a little 
better. Notting Hill shares, however, shed 10s., and County of 
Durham Preference }. A further call of £1 per share is being made 
on the Ordinary shares of the County of Durham Company, which 
will bring the value up to £4 per share paid. 

Tramway shares are mostly on the up-grade once more. Anglo- 
Argentine Ordinary at 71], and the Preference at 516, are higher, 
despite the death of Mr. H. Doughty Browne, chairman of the 
company. The late Mr. Browne was an old and greatly respected 
member of the Stock Exchange. We hear that another member is 
now auxious to obtain a seat upon the company's directorate. 
Buenos Ayres and Belgrano Ordinary at 33 аге 10s. firmer, and 
there are rumours of working azreements between the concerns. 
Calcutta Trams show } rise at H]. British Columbia Electric 
Railway Deferred is 2 points better. There was fresh weakness in 
British Electric Traction shares, the Ordinary falling to 4} and the 
Preference to 8}. But the Ordinary recovered its decline on 
Tuesday. 

Rumours of an excellent report, and possibly increased dividend, 
caused National Telephone Deferred to spurt 34 to 110, while the 
Preferred sympathetically improved a point to 109, and the Third 
Preference 4 to 54. United River Plate Telephone shares partici- 
pated in the strength of Argentine issues generally, at 74 showing 
the addition of the fraction. 

Telegraph stocks on the whole are good. Eastern Ordinary rose 
1, and so did Anylo-American Ordinary and Preferred. Western 
Telegraphs are 1 better at 13i, and Direct United States Cable at 
16 are 4 up. West India and Panama First Preference shares 
declined, апа Anglo-American Deferred, despite the rise in the 
senior issues, has eased off a shade. The dividend is looked for on 
the 18th or 25th inst. The Trust Companies’ securities arè 
unchanged, 

Willans & Robinson Preference are 3}, nearly 10s. a share better 
since the quiet buying of shrewd people was noticed here аз 8 hint 
worth having. Curiously enough, the Debenture dropped to 75, 
but the price is very nominal. Other alterations in the manu- 
facturing list include 10s. fall in India-Rubber shares, said to be 
due to the rise in the price of the raw material, and small improve- 
ments in Crompton Preference shares and Debenture stock. 

At Monday's meeting of the South Wales Electric Power Dis 
tribution Company a state of affairs was disclosed which brought 
forth scathing comment from the other side of the directors’ table. 
Some of the statements made appeared almost incredible, and Wi 
recital of various examples of management, or mismanagement, le 


little room for doubt as to why the company hes arrived st its 
present deplorable pass. 
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t Unless otherwise stated all shares are fully paid. 
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$ Interim dividends. 


(Bank rate of discount 9 per cent. October 19th, 1906. 
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MILAN-A RETROSPECT. 


Ir is somewhat the fashion to sneer at and disparage 
exhibitions among those who pose as the elect of the markets 
of the world, and who act as if there were no such contin- 
gency us the dissipation of business and ita gradual extinc- 
tion in the hands of those who take competition 1уїп down. 
It is all very well, they say, for firms who are on the make 
to exhibit, and for nations who are struggling for a sbare in 
the general trade of the earth to participate ; we who have 
an established reputation among faithful clients, and who 
hare more orders on our books than we can execute, have no 
пей to show, and it is money in our pockets to keep 
away. Thereupon they do keep away, and with them many 
muor firms refrain from exhibiting who possess no such 
specions excuse for absenting themselves, and Great Britain 
makes herself once more chiefly conspicuous by her absence, 
and allows competitors to allege, with some show of truth, 
that the old lady is withdrawing from business, and thanks 


' noone for giving her fresh orders. There is, however, an 


= „= m—— ee 
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mer feeling at the back of the mind of even those who 
hare the least, necessity, in their own opinion, to participate 
at international shows, that there may be something to be 
sid for the view which foreigne:s unquestionably take of 
exhibitions. 

“| know that the Germans are keen business people 
ad that they are practical enough in everything connected 
with commerce, and that, although they take many risks 
which I. for one, should not care to take, they have 
made it pay very well, and are serving many of the customers 
which J used to serve, and I know they exhibit extensively, still 
it sno ne pretending I hold with exhibitions for І don't, 
sad I don't believe it pays to exhibit.” The French, too, 
exhibit more than any one, yes! and they make the best 
shows of any one, but then they have a very efficient ex- 
bibitions’ organisation, and it bas got to make work for itself; 
then they are not competitors of ours that one needs to be 
afraid of, hurrah! for the Entente Cordiale!’” What 
can you do in Italy, it is protected up to the hilt, you haven't 
got a chance of pushing any of your goods there even if you do 
stow, for the duties kill them! Yes! I know that protection 
bits others besides us, and that our goods pay the same as 
Шов of our competitors ; but I don't hold with trying to do 
business in protectionist countries, best keep away till they 
come to their senses— free trade for ever! 

These were some of the reasons given for holding aloof from 
the Milan Exhibition which closed its doors on Nov. 11th 
lat after having kept them open for a little over six months, 
wd which was visited by over 54 million people, or an 
verre of close проп 30,000 per day. The total gate money 
anounted to about £179,000. On several days, in fact, the 
mmber who passed through the turnstiles was well over the 
imow, во that there could be no complaint as to the 
exhibits remaining unseen by possible customers, and по 
quxion ай to the extent of the advertisement obtained by 
thew.ng thereat. In point of size the Milan Exhibition, 
Inu, compared well with the largest recent exhibitions in 
Europe, It occupied 250 acres of ground, against 300 acres 
V Paris 1200, and 170 acres at Liege in 1905, with 340,000 
a}. 705, of covered space, against 580,000 in Paris, and only 

I's at Liege. The cost of construction of the buildings 
шой to close upon E250, 000, and a handsome draw- 

tek aill be obtained from tbe original contractors for the 

wars of which they are composed, when demolished. 

The charge for space made by the exhibition authorities to 

шов and exhibiting nations, inclusive of the special 

son and side shows, must have realised well over 

Etoo, so that with the £70,000 contributed by the Italian 

bd national authorities, it is not very likely that the 

Пн guaranteed by the citizens of Milan will be called 

Чч 00 any serious extent to make good financial short- 

A lhe number of exhibitors was 12,650, belonging 

fs i different, nationalities, but only 12,000 competed 

егйз, and these between them obtained 10,153 awards, 

55 ied Grand Prix to Honourable Mention. Great 

ана үт was represented by 888 exhibitors, of which 

шы | per cent.) were actual manufacturers, 

ж. 0 awards, or over 1,!,th awards per exhibitor, 

erage for the whole exhibition being only 0°81. For 


France, with her 3,370 exhibitors, it was 0°69 ; for Belgium, 
with her 1,060, it was 0°74; while for Germany, which 
alone of all the great nations beat Great Britain in respect 
to awards—the numbers were 428 and 1j respectively. 
It is a fact that a relatively greater number of awards were 
bestowed at Milan than at other great International Eshi- 
bitions, but it should be remembered that it was not a 
Universal Exhibition, but one limited to a relatively small 
number of groups and classes ; or, in other words, that con- 
siderable selection was exercised in gathering exhibits. For 
this reason almost all exhibits displayed there were possessed 
of unusual merits. "The official judgment of the 1,320 Jury- 
men serving on the international jury of awards, of whom 
only a little over 34 per cent. were Italians, bore flattering 
testimony to the excellence of the show in general, as the 
first three awards, down to the Gold Medal inclusive, formed 
over 62 per cent. of the total awards bestowed. The 
superior jury, composed of trained experts in the matter of 
great exhibitions, expressed unstinted admiration for what 
Milan, Italy and their International guests had done in pro- 
ducing a world’s fair. 

No one can estimate the specific benefits vonferred on the 
individual exhibitor or on the trade of the country to which 
he belonged through having participated at a great exhibition 
like Milan. Neither is it possible to estimate the benefits 
conferred on the country and the city where Ше exhibition 
is held. A balance-sheet of profit and loss would be almost 
as difficult to frame in the one case as in the other. But 
apart from individual profit, it 18 unquestionable that the 
fact of this show having taken place has led to the estab- 
lishment of fresh and more extensive relations between 
manufacturers and consumers, not in Italy alone, but in 
several of the neizhbouring States as well, and in others 
connected by close ties of relationship and interest with 
Italy. These relations have embraced more ог less all 
those who bave exhibited at Milan, and have certainly not 
left British exhibitors out in the cold. 

It is nothing either unusual or unexpected to find that 
British exhibitors come out particularly prominently in the 
groups and classes connected with maritime matters, and 
considering the acknowledgedly magnificent show made at 
Milan by our naval constructors and shipbuilders— the 
success of this Court was not to be wondered at, but when 
we find that we did proportionately quite as well in deco- 
rative arts, then we have some reason for satisfaction. 

In agricultural machinery we certainly more than held 
our own in the excellence of our machinery and the pro- 
minence of our manufacturers. In textile machinery, again, 
we certainly held our own, notwithstanding the somewhat 
vexatious restrictions imposed upon exhibitors in the Working 
Hall, where these machines were displayed—that of not only 
turning them round but actually prodacing finished work 
therewith. The number of exhibits in the Working Hall 
owing to this condition was far more restricted than it would 
otherwise have been, but, on the whole, the 7,000 ft. odd 
of space occupied by this Court was creditable to the Mother 
Country. 

It was a matter for considerable regret that onr leading 
electrical firms should have abstaiued from exhibiting to 
the extent that they did, as it gave a wholly false impres- 
sion of the position we oceupy in the electrical industries in 
the world—all the more so considering the enormous 
demands which are being made for new industrial installa- 
tions in Italy on all the electrical houses in that country as 
well as in Switzerland, Germany and France in which our 
own makers should participate. The same thing may he 
gaid in the case of manufacturers of railway stock and loco- 
motives. Here the supply offering for several years to 
come from Italian sources is ridicnlously short of the demand, 
and the Italian Government would have been influenced to 
a large extent in placing their orders with us had our lead- 
ing houses exhibited, as they were repeatedly asked to do. 
As it is they have had to content themselves with limiting 
their custom in this country to a few second-hand loco- 
motives purchased from the Midland and Metropolitan 
Railways for immediate delivery, while Belgian and German 
works, who made expensive and beautiful displays of rolling 
stock, have almost entirely monopolised the orders for future 


delivery. 
Our other exhibits fell far short of what could have been 
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wished in point of numbers. We were very scantily repre- 
sented in sanitary appliances, for which there is an imme- 
diate and increasing market in Northern Italy, where we 
should bave stood easily first, and an undoubtedly good 
opportunity for creating a demand for our many excellent 
appliances of this character has been allowed to escape us. 
The remarkable results achieved under similar circum- 
stances in France through exhibiting in Paris and elsewhere: 
these same appliances, by which a new market was created 
therefor, has unfortunately been forgotten by the very firms 
who benefited by its creation in the former case. 

The products of our fisherics and our fishing appliances 
were still less in evidence, although two or three of our best 
firms exhibited, and opportunity of pushing a trade in the 
latter in the Mediterranean, where trawling, for instance, is 
very much called for, has been also lost. It is noteworthy 
that the finest shows in fishing products and appliances were 
made by some of the newer exhibiting nations, anxious to 
create a trade in their products in new markets, such as 
China, Japan and Portugal, while Germany chiefly brought 
her fishing appliances to the notice of the Italian public, 
and doubtless secured many an order that might have gone 
to Great Britain. 

Our miscellaneous industries—chemical, pharmaceutical, 
Photographic, food preserving—were also numerically insig- 
nificantly represented, as were the cycle and automobile 
industries. What there was. was good, and obtained ample 
recognition at the hands of the jury of awards, but it was 
relatively unimportant both when compared with the impor- 
tance of the home industries represented, and of the shows 
made by cognate industries in foreign countries. We can but 
deplore the fact, and deploring, point ont that it was not 
the fault of the British Commission that this was the case, 
but of the lamentable want of appreciation of the opportunities 
offered by the Milan Exhibition on the part of those among 
our manufacturers who would have found it to their interest 
to participate. Noblesse oblige " is a trite saying; yet its 
application to exhibitions among many other international 
matters is too often forgotten. The political standing 
of a nation in the comity of nations often compels it to take 
upon itself duties of a general character which are far 
from, or the reverse to, remunerative, and yet it dare not 
decline to do so, lest it should lose reputation, which is more 
valuable than money, indeed the loss of which could not be 
measured in millions sterling. Even so there are certain 
classes of exhibits which nations in the foremost rank may 
not neglect to make with impunity; exhibits that under 
no conceivable circumstances can be made to yield any direct 
profit. These are in the fields of social economy, of public 
hygiene and of public education. The world at large 
expects it of a nation to show the best it produces in these 
fields of human energy; the foremost results and greatest 
achievements have to be placed at the disposal of, and 
demonstrated to, humanity at large on all suitable occasions. 
International exhibitions are among the most suitable of 
these occasions, and a nation which does not avail itself 
thereof loses caste, as it were, among other nations. We did 
not exactly lose caste at Milan in these respects, but we 
went perilously close to doing so. British exhibits in social 
science and in public hygiene, with a few notable exceptions, 
were wholly unrepresentative of the position achieved by 
Great Britain, and especially of the reputation enjoyed by 
this country among foreign nations. Relatively we did a trifle 
better in matters scholastic, but not well enough to maintain 
our standing in the estimation of others. 

To conclude our retrospect, the Milan Exhibition was 
indubitably one of the great exhibitions of modern times, 
and although not universal in scope, it was sufficiently 
wide to embrace most of the important products of modern 
industry, and invoked a response from the leading industrial 
nations of the most flattering character. It did not appeal 
to anything like the extent that it should have done to 
British manufacturers and traders, owing partly toa mistaken 
idea of its importance, partly to a misapprehension of the 
effect of the Italian Protectionist policy on the opportunities 
for trade in that country, partly to a disinclination to exhibit, 
largely engendered by self -suflicient complacency in our 
commercial position in the markets of the world—and partly 
on the lazy habit produced by от een in the past 
which prevents many from exerting themselves even when 


face to face with loss of business, and makes them inclined 
to cry Kismet” when it is actually gone. Yet notwith- 
standing difficulties of this character, intensified in many 
cases to a wholly abnormal extent, the British representation 
at Milan, though by no means worthy of our position among 
nations, comprised much that was excellent, and stood 
relatively only slightly below Germany in the estimation of 
the International Jury, although the Government contribu- 
tion per exhibitor in the latter case towards the expenses of 
the national display was half as much again as it was in the 
case of Great Dritain, and will eventually prove probably 
over twice as much. It is abundantly clear that our some. 
what halting participation had nothing whatever to justify 
it, and was a regrettable mistake from many points of 
view which it would not pay our manufacturers to repeat, 

It is also abundantly clear that although the temporary 
organisation which looked after British interesta in the 
matter of exhibiting at Milan achieved probably all that 
was possible considering the time at their disposal and the 
difficulties they had to encounter on the part of exhibitors 
themselves, Great Britain will never be adequately repre- 
sented at International exhibitions till a permanent exhibi- 
tion organisation has been formed which, by means of 
constant touch with the leaders of British trade, shall ensure 
their participation аз a matter of course. 

Under these circumstances the minor firms which ar 
constantly being established, and with whom exhibitions 
are universally recognised, as one of the most practical 
methods of attaining prominence, will come forward without 
any question in their hundreds, and adequately fill up the 
ranks of the commercial army which ought to represent this 
country at International shows. One more word: lt is to be 
hoped that in the case of exhibitions, the usual result anti- 
cipated from Government Commissions will not, evolve from 
the Departmental Committee now inquiring into the subject, 
i.e., that it will not be in the fullness of official time decently 
shelved. The matter we are persuaded presses, and we can- 
not any more do without adequate representation at Inter- 
national Exhibitions than our shops can do without 


well-dressed windows on the street. 


REVIEWS. 


Applied Electricity, 


By Ji PALEY YORKE. London : 
Edward Arnold. 


1906. Price 7s. 6d. 


This volume is intended as a text-book of electrical engi- 
neering for second-year students. The reader is supposed to 
have an elementary knowledge of the fundamental principles 
of electricity and magnetism, and also some acquaintance 
with * Mechanics, Heat and Mathematics.” The order in 
which the subjects are stated isthe author’s. The book is 
meant to bridge the gap between elementary text-books and 
the * many excellent specialised works" on the numerous 
branches of the subject. 

We have not been favourably impressed with, Ше book. 
In our opinion the author of an elementary treatise should 
strive, in the first place, to be accurate and lucid, and in the 
second, to be interesting. The impression that we obtain 
from a perusal of the book is that everything is being 
sacrificed in order to make the reader think that the 
theoretical points of greatest practical importance are 
beautifully simple, and that he can easily complete his 
further studies by a cursory glance at other works. 

For instance, in the chapter on electro-magnetism, à 
proof is given that the number of lines of force per unit 
area inside a solenoid is 4 «/10 times the ampere-turns per 
unit length of the solenoid. The proof given applies equally 
well, whatever the length of the axis of the coil may be. 
Later on, however, the student will be startled to find (page 
227) that ‘inside the solenoid there is a uniform magnetic 
field except at the end portions.” The question will natur- 
ally arise— Why does the previous proof not apply to the 
end portions? The answer (page 227) apparently b. 
“Solenoids are generally made long compared with their 
diameter, and the irregularity at their ends may be neglected. 
It wil be seen that the knowledge the student acquires 1% 
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daky, and that he would not look forward to a viva voce 
esamination with confidence. 

The author sometimes expresses himself oddly. On page 3 
he 8808: — For the moment it is matterless how electricity 
more" and on page 19 we come across “from this data." 
We fuil to see (page 18) why the constant of a tangent 
valvanometer should be called“ the electrolytic constant of 
the galvanometer. On page 60. instead of talking about 
resistivity as being measured in terms of the cm. cube, the 
author talks about specific resistance per cm. per sy. cm. 
This a doubtful improvement. 

Хо clear distinction is made between dielectric strength 
aud resistivity. The reader would gather from p. 130 that 
ait has an infinite electrical resistance, but when it is sub- 
jected to the mechanical stresses between two highly-chargcd 
electroles this resistance will break down due to some 
molecular change, and allow a spark to jump across.” 
“Pxperiment goes to prove that some 27,500 volts are 
needed to cause a spark to jump across a centimetre air-gap.“ 
It Фоп be stated that the voltage required varies 
enormonsly with the shape of the electrodes. 

(np. 166, when comparing the relative merits of alter- 
nating and. direct-current systems of supply, it is stated that 
the dirert-current stations must run at the same pressure as 
the supply to their consumers, Some reference to high-tension 
direct-carrent systems seems to be required. On p. 241 it 
is stated that Lenz's law is “inevitable.” “ Given the fact 
thst induced currents are set up whenever a magnetic flux is 
altered, it must follow that the magnetic effects of these 
currents will oppose and not help the change.” For if not 
“then surely out of a small amount of energy would grow 
an ever-increasing and unending quantity. For if the 
induced corrent helped the change that caused it, its own 

пале flax would cause a greater change, which would in 
turu cause в greater induced E. u. F., and so on to infinity." 
This reasoning is quite as fallacious as the analogous 
тию about Achilles and the tortoise.’ The simple fact 
that an assumed effect increases in geometrical progression 
жу proof of the absurdity of the assumption. The effect of 
the repeated reflections of light from the walls of a room 


increases the illumination in the room, and this increase goes 


at to infinity, but surely it would be wrong to conclude that 
the reflections from the walls must diminish the light in 
the room. 

Од p. 258 it is stated that “the average of the squares of 
th: eines of all angles between 0° and 90° is 0°499849.” 
We always thought that it was exactly 0°5. “ Тһе quantity 
{19849 represents the power-factor of an. alternating 
«ment whose average strength ів 0:637 ampere.” This 
dalement is incomprehensible. The average strength of an 
їй тай current is zero. It is startling to read about the 
porer-factor of an alternating current, but the following 
(р. 35%) i$ quite bewildering—‘ Now the quantity 0°406 
represents о power-factor of a continuous current of 0°637 
юрете, 

Cowerning synehrouous motors, we read that “а small 
Филол of load and of speed will promptly put it out of 
step, and it will etart pulling up“ (p. 875). “ In short, the 
fyuchronous motor is extremely troublesome. Nevertheless, 
the reader will be able to appreciate its possibilities.” This 
may make the reader think, but if he knows nothing about 
tbe erochronons motor, but what he learns from this book, 
we ehall be surprised if he can appreciate its possibilities. 

eare 8 few misprints. For instance, on p. 349, it is 
ated that one foot-pound = 13°56 joules, instead of 

1356 joules, 


№ Care and Management of Electric Power Plants. 
1 Moas H. ScuxEDER. London: E. & F. N. 
‘pon, Led. 1906. Price 58. net. 


For ier we have an “ Explanation of the Mathematical 
Ы ‘ sed," and we are informed that the multiplication 
ale | 6 x 2 means that 6 is to be multiplied by 2 ; 
1 Яй it would appear that theory was altogether to 
le For the most, part this is true, but in place 
| 1 we are confronted by tedious numerical 
фу hing | эш wearying than learning the algebra 
book, ав а whole, does not appeal to the engineer. 


It is neither a book for practice, where the sub-divisions are 
plainly marked and where you can get at the point that is 
bothering you at once, nor yet a text-book in the true sense 
of the word, inasmuch as an attempt is made to cover both 
sections. Now, where an attempt is made in some 270 
pages of small size and large type to cover the whole field 
of modern electric practice, that attempt is doomed to 
failure. We are at а loss to understand the title given to 
this book; a much more appropriate one would be *' Ele- 
mentary Electrical Engineering." 

There is some looseness discernible in the terms used. 
For instance, on page 12, in speaking of the voltage loss in 
wiring, it is stated that * this loss or drop is the power 
required to carry the current, &c." 

Again, in the introduction, the author speaks of a force 
called electricity. 

Such slips as these, which, by the way, betoken in many 
cases an inferior acquaintance with the laws and terminology 
of dynamics, are aliuost fatal in the hands of young students. 
The confusion of the terms power апі “ force“ is one 
of the easiest things to get into the head of the learner, 
and one of the hardest to get out. 

The book, on the whole, while not, justifying its title, is 
still, doubtless, a useful collection of standard facts. 


La Télégraphie Suns Fil. By J. VAN Dam. Amsterdam: 
Scheltema and Holkema's Boekhandel. 1906. Price 5s. 


The avowed intention of this work is to describe and 
illustrate the different, systems and apparatus actually used 
at the present day in the art of Hertzian Wireless Telegraphy. 
The author therefore endeavours to avoid introducing des- 
criptions of methods of wireless telegraphy having a purely 
historical interest, and excludes such as depend on conduc- 
tion, induction, luminous radiation, &c., for their operation. 
The theoretical principles of electric wave propagation, 
syntony and wave-length measurements are dwelt upon at 
some length so far as they bear on the practical aspect of the 
question. In general the anthor approaches the subject in 
a clear and concise manner, but on well-worn tracks. There 
is nothing in the production as a whole which is particnlarly 
novel or noteworthy, and no fresh light is shed on foreign 
practice or on the commercial value of the systems described. 
As an exposition of practical systems, the work would have 
been more complete had it included the Lodge-Muirbead 
system, which is for some reason barely mentioned, nor is the 
well-known rotating-disk mercury coherer of that system 
included in the chapter on receiving appliances. On the 
other hand, a large number of the appliances described have 
now only a historical interest or even less. In this respect 
the work ів not above the average of popular essays on wire- 
less telegraphy, a lack of discrimination being evident which 
denotes & want of good practical toueh with the subject. 
The last chapter deals with the state of legal control by 
various governments and appends the text of the Z'roforole 
Final of the Berlin Conference of А.р. 1903. 


— — 


By A. HOLLAND and 


Analyse des Metaus par Eleclrolyse. 
1906. 


L. Bertraux. Paris: H. Dunod & E. Pinat. 

Price 6 fr. 

It is a lamentable fact that the present-day chemist 
ignores, almost completely, all electrolytic methods of 
analysis. This is due, in many cases, to a sheer ignorance 
of the elementary principles of electricity, and not to a lack 
of equipment. It is worthy of note that, whenever old 
prejudices have been overcome, this modern procedure has 
completely superseded the older laborious methods of 
analysis. So far the whole of the pioneer work has been 
left in the hands of some half dozen enthusiastic chemists— 
the authors included—until a degree of refinement, far in 
excess of tbat previously obtained, has been reached. Even 
the strong recommendation of standard text-books has done 
nothing further than raise a mild curiosity as to the nature of 
these mysterious methods. The present volume furnishes 
therefore, a valuable addition to our modern scientific 
literature, espécially as it gives the experiences of two such 
well-known and careful workers as Holland and Bertiaus 
As regards the book itself, many notable omissions are to be 
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regretted. In the first chapter, which is devoted to the 
description of electrodes, no mention is made of the very 
convenient flag form, This latter is, without doubt, the 
simplest and best stationary electrode on the market. The 
mercury cathode also has reccived a lot of attention recently, 
but has been overlooked by the authors. The same remarks 
apply to rotating cathodes and anodes. Another fact 
apparently unknown, is that nickel may be employed as a 
cathode, in place of the time-honoured and expensive 
platinum. The following chapters, devote! to theoretical 
considerations, are simply and clearly written. It is 
noticeable that use is made of tlie old Саврат1 table of. super- 
tensions, when the more accurate ones of Tafel are at hand, and 
evidently well known to the authors. The second part of the 
book is devoted to the electrolytic deposition of the different 
metals. This is accurate throughout, but there is a natural 
tendency to give too much prominence to the author's own 
methods at the expense of those of others. For example, 
antimony may be deposited in an adherent form from neutral 
tartrate solution, but no mention is made of the fact. In 
many cases the use of citric acid is recommended. This, 
along with many other complex organic acids, is objection- 
able, as carbon is liable to be deposited at the cathode, This 
leads to results a little too high, aud, as a consequence, the 
simpler acids are to be preferred. 

The third part of the book is, perhaps, the most useful of 
all. It contains the methods of analysis of the chief metals 
now on the market. These have been very carefully worked 
out, and the results of the various analyses are given in 
tabular form. А glance at these figures is suflicient to show 
the beautiful refinement, of the methods employed: at the 
вате time the tedious process of precipitation and filtration 
is almost avoided. "The fourth part of the bepk gives the 
tabulated results of many experiments conducted by the 
authors, showing the degree of accuracy of their work. 

The book will, without doubt, form a very valuable 
addition to any scientific library. Although incomplete in 
many ways, the methods are reliable and chosen from 
experience, "Го an electro-chemist the volume is invalnable, 
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Handbook of Practical Smithing and — Forging, By 
Tuomas Moors. London: E. and F. N. Spon, Ltd. 
1906. Price 5s. net. 


The subject of this treatise is one which is usually 


neglected by the general run of pupils in passing through 


their workshop training, and this omission can be largely 
rectified by a careful study of the work under review. In 
the preface the author claims a life experience as a smith, 
forger, stamper and foreman, and a perusal of the following 
chapters fully establishes the practical nature of his 
experience. After a few pages of introduction, Chapter IT 
deals with the construction and design of various forges and 
hearths, together with notes on the most effective forms of 
blower ; in this connection some mention might well have 
been made of the exhaust fans and trunks which are now so 
largely used to carry off the smoke and fumes instead of 
assuming the adoption of natural draught produced by a 
lofty chimney stack. In the latter part of this chapter the 
design of the various tools used in hand forging and the 
method of making them are fully described and illustrated. 
The following seven pages are devoted to “ Hammers, 
Forging Machines and Presses,” but we are surprised to see 
no allusion to Ше “ steam intensifier " type of press, which is 
now often installed in preference to a steam hammer, as it is 
equal in speed to the latter with all the advantages of a 
press, such as absence of noise and vibration, and the pro- 
duction of sounder forgings. Chapter ТҮ goes fully into 
the characteristics of steel and wronght-iron, and explains 
the methods of manufacture. Practical testa, which can be 
carried out by a working smith, are treated of in the fol- 
lowing chapter, in which also some allusion 18 made to 
chemical analysis and tensile strength : more attention, how- 
ever, might have been paid to the latter point with advan- 
tage, and particulars of elastic limits, breaking strains, 
elongation, contraction of area, &c., could well have been 
given for different, qualities of steel, including the higher 
grades which are coming into use in the construction of 
motor-cars. The final chapter describes the procedure to 
be followed in making forgings of every conceiveable form, 


and the methods put forward can be easily understood by 
the aid of the numerous woodcuts illustrating the different 
processes, At the end of the book several useful tables are 
given, followed by an index. 

With the exceptions already mentioned, this work fully 
deals with the practical production of small and mediun- 
sized forgings, and the descriptions of how the work should 
be carried ont are written and illustrated in a simple and 
concise form which can be readily grasped. 

Managers, foremen and workmen wishing to. acquaint 
themselves with the work going on in the smithy, will 


find in this treatise an excellent means of fulfilling their 
desire. 


EXHIBITIONS AND ELECTRICITY SUPPLY. 
By R. BORLASE MATTHEWS, Wh. Ex., A. M. I. O. E. 


Ах exhibition is perhaps the means that is most widely 
adopted by British electricity supply undertakings in devel- 
oping ademand for their product, and a very successful 
means it has proved itself to be. 

As an initial step in an aggressive campaign for new 
business an exhibition is undoubtedly a very valuable 
feature, but it is also apt to prove a costly venture unless 
properly backed up by a special canvass of the town, just 
before and during the period of the exhibition. It is very 
interesting to note that in the majority of instances where 
exhibitions have been held, the management consider that 
the outlay has been thoroughly justified by the returns in 
the shape of new business that they have been able to trace. 
No definite figures, however, seem to be available, as in 
most cases no records were kept or systematic canvassing 
attempted, the résults all being indirect: very little being 
known about any increase of existing consumers’ installa- 
tions, and in the case of a new consumer it was evidently 
difficult to ascertain whether or not it was the outcome of 
the exhibition. What is certain, though, is that the number 
of new customers added during the period succeeding the 
exhibition has in every case exceeded that of the correspond- 
ing period of the previous year. 

[n the holding of an exhibition the electrical undertaking 
is but following the example of the gas companies, who, in 
conjunction with the manufacturers of gas cooking and 
heating appliances, have found exhibitions to he an extremely 
valuable factor in creating an increased demand for gas, 
giving them a greatly improved day load and a much larger 
income. | 

As an example of some actual results obtained by gas 
exhibitions, the following are of special interest as being 
recent cases. In a small sleepy inland town of some 20,000 
inhabitants, over 260 gas cookers were sold during the 
time of the exhibition, as the result of an active canvass. 
Again, in a little seaside town with a population of about 
9,000, where an active electric lighting company exists, 
340 gas cookers were installed, as the outcome of an exbi- 
bition supported by thorough canvassing. In a town of 
nearly 80,000 inhabitants, where the municipal electrical 
undertaking is especially pushing and the rates for current 
are low, orders for over 2,000 gas cookers were obtained 
during the course of the exhibition. Yet this latter exhi- 
bition could not by any means be described as a good опе: 
the hall was ill-ventilated, and the visitor was greeted with 
an overpowering smell of gas fumes combined with a very 
unpleasant heat. The Electricity Department, fired by this 
example, subsequently held, in a cheery and well-lit hall. an 
electrical exhibition, which was what an exhibition should 
be— interesting, attractive and educative. No canvassing, 
however, was done, beyond the distribution of & booklet 
which gave, in an interesting way, facts which a prospective 
consumer should know. Notwithstanding their abstention 
from canvassing, and the fact that a gas exhibition had only 
recently taken place, the results obtained were highly 
satisfactory. 

An attractive showroom in a good location is, of course, à 
perpetual exhibition, and in comparison with the occasional 


elaborate display in a large hall, is, on the whole, much 


‚ THE ELECTRICAL REVIEW. [Vol 60. No. 1,520, Јансавт 11, 1907, | 


reu UR 
* 
EN 


— ——ññ—— —.iv2«ññ—— 
81 


Wo . Но, 1800, Nerv. ax 11. 1507. THE ELECTRICAL REVIEW. 


— — ——— . ERREUR s ыры ED 


more effective, since, ав an educational factor, it produces 
seady but sure results year in and year ont. The cost does 
not differ very much in either case. Each form of exhibition 
has its place in a general scheme of commercial development. 
[п conjunction they will produce better results than either 
means alone. The temporary exhibition, by its size and by the 
wide advertising it receives, or should receive, is an excellent 
sart for a new business-getting campaign, as it leaves such a 
good impression upon the minds of those who visit it, and 
eren, more especially in the smaller towns, makes those who 
do not go to the exhibition appreciate that the central 
station is anxious to get customers and has something good 
to offer. 

Au exhibition cannot be held at lesser intervals than one 
var, Probably in most cases it would be wiser to make the 
interval greater, ва, apart from the expense connected there- 
with, there will be the lack of that novelty which is so 
necessary to draw the people. An exhibition means the 
expenditure of a good deal of money on the part of the 
ventral station, so that, unless large numbers of people аге 
attracted, it will not be worth holding. 

To ensure a successful exhibition, it must be well adver- 
шей, by bills on the hoardings, by notes and paragraphs in 
the local Press, and by special invitations and other printed 
matter gent directly to the houses. An excellent idea is to 
make the opening a sort of social function, inviting the 
kading people of the town to, say, a private view before the 
poblic opening, It is advisable to provide music both in the 
afteraoon, and during the course of the evening. Arrange- 
nents should be made for providing tea and coffee, prepared, 
of course, in electrically-heated vessels. 

The exhibits shonld comprise, among other things, a 
demonstration of cooking by e‘ectricity, possibly accompanied 
by ketares on cooking. also a practical laundry, illustrating 
the use of the electric flat-iron, &c. 

While the possibilities of the application of electricity are 
very interesting, a point that is often overlooked in 
exhibitions of the nature discussed here, is the necessity for 
abeolnte simplicity and directness of appeal of certain things. 
Too often a crowded dazzling display of nickel-plated and 
lacquered brass utensils and fittings is shown, which, though 
striking, does not attract the visitor as being within reach 
of suitable for his or her home, or place of business. There- 
fore, in some prominent place in the exhibition, apart from 
all other apparatus, a few of the simple serviceable devices 
which people should be encouraged to use in the beginning 
sich as an electric flat-irten, a hot-plate and a radiator, 
Mond be prominently displayed; the prices of the appa- 
ratus being marked upon them in clear figures, a note as to 
shere they can be obtained locally, a list of the uses they 
can be put to, and their special advantages, the cost of 
operating them per hour, or the number of hours they can 
be used for a penny. In conjunction with this simple 
exhibit might also be shown an example of electric lighting 
ш its simplest form, the drop light, the chandelier and 
the table lamp, with data as to the cost of the fittings 
and the coet of lighting—all backed up by averages of the 
atual bills of present consumers, given not only as a total 
for the quarter, but also per day per lamp connected. 

In accordance with the recent decision of the National 
Electrical Manufacturers! Association regarding country 
ttbibitions, none of the electrical manufacturing firms are 
permitted to exhibit directly, this decision having been 
ure at evidently with a view to putting an end to the 
Mewe and useless expenditure brought about by each 

3 endeavonring to make their exhibit outvie their com- 
tor . It does not seem to be generally known, however, 
thal while these firms cannot now exhibit individually, in 
DX, instances, if carriage is paid, they are very willing to 
1 apparatas to the central station or to local contractors 
ii erhibition purposes. A certain amount of assıstance 
За be obtained from the local wiring contractors, whose 
чү: to exhibit; and certain other local firms, sach 

oe dealers, are often glad to take advantage of 

90 an excellent opportunity for advertising their goods. 

ише armoged in model rooms in conjunction with 


eli lighting and heating makes quite an attractive 


M 8 to be hoped that the National Electrical Manu- 
Soclation or some similar allied association will, 


in the near future, draw up some scheme whereby the 
expense to the central stations in the holding of exhibitions 
may be modified to some extent. The members of this 
Association derive great benetit from these exhibitions, and 
во they ought to be prepared to bear their proportion of the 
expense. 

Messra. Edmundson’s Electricity Corporation have a 
travelling exhibit which is moved in turn from town to 
town where they have electric light plants. In this way 
much of the labour connected with the actual preparation of 
the exhibits is avoided. If some such plan as this could be 
arranged by the Manufacturers’ Association, it would be a 
great boon to the central stations, and much unnecessary 
carriage and other sources of expense in connection with an 
exhibition could be avoided. s 

A neatly printed souvenir booklet given to the visitors a8 
they leave, affords an excellent means of bringing the object 
of the exhibition home, and the putting forth of convincing 
reasons as to why the house in which the recipient dwells 
should be wired. | 

[t is very important to know who attends the exhibition, 
80 that they may receive special attention from the can- 
vassers, therefore one of the conditions of admission should 
be the presentation of a visiting card. Where an entirely 
free admission is adopted, the requirement of the production 
of a visiting card exercises a very desirable influence in 
keeping a certain rowdy element out. The rule as to the 
production of visiting cards is not intended to be a strict one, 
the main point being the obtaining of the name and address 
for the assistance of tlie canvassers, cards should, therefore, 
be provided at the doors for this purpose, for the use of 
those who do not happen to have visiting cards with them. 

In all the smaller towns it i« undoubtedly advisable to 
arrange that no charge should be made for admission, and 
even in the larger towns where a charve is made, there should 
be certain evenings or days upon which admission was free ; 
in any event a liberal distribution of complimentary tickets 
should be made amongst prospective customers. 

As an illustration of the attendances possible in a large 
city when a charge for admission is made, the instance of 
Sheffield may be cited, during the course of a three weeks’ 
exhibition held in October last, over 25,000 persons paid for 


admission. 


THE GERMAN ELECTRICAL 
ENGINEERING INDUSTRY IN 1906. 


A HIGHLY PROSPEROUS YEAR. 


THE apprehensions which were entertained in Germany that the 
coming into operation of the new treaties of commerce with several 
Europeau countries, which event took place on March Ist, 1906, 
and which was expected to bring about a reaction in trade in 
general, have not been fulfilled down to the present time. In fact, 
both the iron and steel and electrical industrivs have transacted 
а considerable amount of very remunerative business, as is shown 
by the favourable financial results of the companies concerned. 
Nevertheless, certain branches of the electrical industry are stated 
to have experienced a diminution in the export trade as a conse- 
quence of the new treaties, but the assertion must be accepted 
with some reserve until the official statistical returns are available 
for the whole of the past year. 

The directors of the Siemens & Halske Co., in the course of their 
report for 1905-6, state that the orders and deliveries largely 
increased over the previous year. АП the departments participated 
in the augmentation and yielded bigher profits, and it is mentioned 
that the business results, as hitherto, were almost exclusively 
derived from manufacturing operations. The excessive competi- 
tion experienced in some branches was, to a certain extent, com- 


peusated by the advantages obtained from the newly established 


works, which are arranged on a uniform principle. A summary of 
the accounts for the past two years is given below :— 


1905-6, 1904.5. 
Share capital ... £2,725,000 £2,725,000 
Loan capital ... 1,355,000 1,413,000 
Groas profits 515,623 451,077 
Depreciation ... 74,265 61,970 
Net profits А Е 346,896 293 381 
Dividend, per cent. ... m 10 9 
Carried forward 50,541 51,340 


The report procecds to state that the new works for signalling 
apparatus on the Nonnendamm were completed at the end of the 
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year, and have since then been started, the rooms thus rendered at. 
liberty being taken possession of by the glow lamp department, 
whose productive capacity was thereby doubled. The company 
equipped 9 large and 10 small telephone exchanges, representing 
a total of 170,000 subscribers, and laid a telephone cable through 
the Lake of Constance for the telegraph departments of Bavaria, 
Wurteniberg and Switzerland. As to the Kjellin electric induction 
furnaces for the production of steel, a number of licences had been 
granted to large steel works, and furnaces up to 1,200 H.P, were 
put in band. Large orders were received in the glow lamp depart- 
ment for tantalum lamps and lamps of 16 c.r. at 110 volts had 
been worked out and would be placed on the market as soon as the 
extensions of the over-loaded factory were completed. The com- 
pany concluded licences with the General Electric Co., of New 
York, and the National Electric Co., of New Jersey, in regard to 
the manufacture of tantalum lamps. The construction of the new 
line (extension) of the Berlin Elevated and Underground Electric 
Railway was being carried out, together with the enlargement of 
the power station and additions to the rolling stock, and the com- 
pany received, in conjunction with the Allgemeine Co., the order 
for the building of the Hamburg City and Suburban Railway, 
exclusive of the rolling stock and electrical equipment. "Thestrike 
in October, 1905, led to the closing of the works for three weeks, 
and wages again increased during the year. According to the 
balance-sheet, the investments have risen from £2,963,000 in 1904-5 
to £3,186,000 in 1905-6, and the sum of £2,252,500 out of the latter 
represents the company's holding in the Siemens-Schuckert werks. 
The remainder is composed of interests held in tbe Austrian 
Siemens-Schuckert works, Siemens Bros. & Co., the Russian Siemens 
and Halske Co., and other firms. 

The directors of tbe Siemens-Schuckert Works Co., which is an 
amalgamation of the heavy electrical engineering departments of 
the Siemens & Halske Co. and the Schuckert Co., bave now for the 
first time issued a report and accounts in compliance with the 
request of shareholders. The report, which deals with 1905-6, states 

' that the orders received during the year were 50 per cent. greater 
than in the preceding 12 months, and as a consequence it was 
necessary to proceed with extensions of existing works and the 
erection of new buildings both at Nuremberg and on the Nonnen- 
damm, in Berlin. A large site was acquired at the latter place, and 
the construction was commenced of a large machine shop for the 
building of the largest dynamos. A motor-car factory was also started 
on the same site, and was brought into operation at the end of the 
year. The orders received for generators, motors and transformers 
represented a total of 709,610 Kw., as compared with 421,862 Kw. in 
the previous year. The report proceeds to remark that a consider- 
able development took place in the electrical transmission of power 
at mining aud ironworks, the work being specially characterised by 
the employment of large winding engines for shafts and of heavy 
reversing trains for steelworks. А large increase in activity was 
also manifested in regard to municipal electricity works, the prin- 
cipal work being in extension of existing stations. The project of a 
year ago for long-distance transmission at 50,000 volts had been put 
in hand, and the company received the orders for the necessary 
machines and transformers. An augmentation also took place in 
the Zoélly steam turbine branch, the use of electric lighting and 
power transmission on warships and mercantile vessels was furtber 
extended, electric tramways afforded increased orders, and the 
employment of high pressure direct current on the Cologne-Bonn 


Railway had proved to be economically advantageous. The accounts 
are as follows :— 


1905-6. 1904-5. 

Share capital ... £4,500,000 £4,000,000 
ь Gross profits d 627,392 — 
Expenditure .. 58,914 — 

Depreciation ... 118,894 108,680 
Net profits 449,584 — 


After providing £30,000 for bonuses and profit-sharing by staff 
and workmen and making other appropriations, there remains a 
surplus of £404,600 for division among the two proprietary com- 
panies, and this works out at about 9 per cent. if paid on the full 
capital of £4,500,000 for the whole of the year. The Schuckert Co. 
receives about 41 per cent. of the surplus or, say, £165,850, whilst 
the remainder represents the share of the Siemens & Haleke Co. 
It is now proposed to strengthen the working capital of the 
Siemens-Schuckert Works by the issue of 43 per cent. obligations 
amounting to £1,000,000. a 

The report of the Schuckert Co. (Electricitiits Gesellschaft vorm. 
Schuckert & Co ) for 1905-6 states that the considerably increased 
business of the Siemens-Schuckert Works rendered it necessary to 
call up the last £500,000 of the original capital, and this fact ard 
appropriations for extensions of the Nuremberg Co.'s undertakings 
has necessitated an incrcase in the latter's share capital. It was 
proposed to issue £400,000 in new shares which bad been arranged 
to be taken over by a banking syndicate, who would offer £350,000 
to existing shareholders in the proportion of one new sbare for віх old 
shares. The directors also intended to participate in а financial 
operation for improving the position of the Continental Co. for 
Electrical Enterprises, in which the company has an extensive 
financial interest. The principal figures relating to the Schuckert 
Co.’s accounts are undernoted for the past two years :— 


1905-6. 1904-5. 
Share capital... £2,100,000 £2,100,C00 
Obligations . co 1,455,000 1,495,000 
(iross profits ... b 212,565 172,303 
Net profita es 114,060 73,622 
Dividend, per cent. ... T: 5 4 


As the pross profits amounted to £212,565, and the sum of 
£165,550 out of that total was derived from the Siemens-Schuckert 
Works, it will be seen that the balauce of £46,715 representa the 
company’s revenue from investments, electrical undertakings and 
other sources The report gives particulars of the enterprises in 
which the company is interested and which are situated in various 
countries in Europe. 

The Continental Co. for Electrical Enterprises (Continentale 
Gesellschaft fur Elektrische Unternehmungen) contemplates asking 
the sharebelders to make an additional payment of £17 10s. per 
share for the purpose of reorganisation. Those shares upon which 
the money is paid will be entitled to a preference dividend of 5 per 
ceat., and cumulative, whilst, the remaining profits will be appor- 
tioned to tha other shares to the extent of 4 per cent. It is 
proposed to devote the book profits arising from this operation to 
the purpose of extinguishing the debit balance, regulating ont. 
standing debts and forming a reserve fund. When the travsaction 
has been completed it is believed tbat a satisfactory development 
of the comyany can be depended upon, and the payment of a 
dividend is foreshadowed аз probable for the current year. The 
Schuckert Co. holds over £1,400,000 of the company's shares, and 
is, therefore, considerably interested in this scheme of recon. 
struction. 

The shareholders in the Telephonfabrik Gesellschaft (late Q. 
Berliner), of Hanover, adopted the report and accounts at the 
recent general meeting and approved the payment of a dividend of 
9 per cent. for 1905-6, being the same rate as in the preceding 
year. It appears from the report of the directors that the turnover 
increased by 20 per cent. over the year 1904-5, and the profits rose 
from £30,220 to £34,122 in 1905 6. After defraying the expenses 
of the issue of a 44 per cent. obligation loan amounting to £50,000 
and making provision for depreciation, tbe accounts show net profita 
totalling 416,278 as compared with £14,780 in the previous year, 
the share capital being £150,000. The report mentioned that the 
experiments with the automatic connecting telephone system were 
further continued, and were expected to lead to practical resulta 
within a conceivable period. As far as the current year is concerned, 
it was stated at the recent meeting that business was satisfactory 
and that sales continued to increase. 

The Elektrische Licht und Kraft Anlagen Gesellschaft (Electric 
Lizht and Power Investment Co.), of Berlin, is interested directly 
or indirectly in numerous lighting stations, tramways, railways and 
manufacturing undertakings in various parts of the world. During 
1905-6 the total revenue from securities and syndicate transactions 
increased, and a larger sum was received as interest, but commission 
was less and expenses slightly higher, so that the net results were 
not materially different from those obtained in the preceding усаг. 
The financial position may be summarised as follows: — 


1905-6. 1104-5. 
Share capital (paid up) £937.500 £937,500 
Obligations 9 866,500 875,000 
Net profits vis 85,271 85,104 
Dividend, per cent. ... hus 7 7 


The report presented at the recent meeting showed that the 
value of the securities in portfolio had risen from £941,500 in 
1904-5 to £1,055,500 in 1905-6, and the syndicate participations 
from £366,000 to £605,000 respectively. At the general meeting, 
attention was drawn to the sale of shares amounting to £10,000 in 
the Berlin Elevated and Underground Electric Railway Co., and to 
the apparent inconsistency of this action with the decision of the 
directors to acquire £500,000 in new shares of the ваше railway 
company. It was explained on behalf of the management tbat the 
rale was effected by the Deutsche Bank, and that the name of the 
purchaser was unknown to the directors. A further question raised 
was in relation to the company's holding in the Underground Elec- 
tric Railways Co. of London. The directors stated that the 
ordinary shares held in the London company had been completely 
written off, whilst 10 per cent. had been written off the profit 
sharing notes amounting to £37,500, which were repayable in 
July, 1908. 

'The reportof the Siemens Elektrische Betriebe(Siemens Electrical 
Managements Co.) for 1905-6 states that the Weimar lighting and 
tramway undertaking, which is worked by the company, exhibited 
an increase of 13 per cent. in the sales of energy for illuminating 
purposes, and of7 per cent. in the number of passengers carried on 
the tramway. As tothe six electricity works leased to the Siemens 
and Hal-ke Co., the report mentioned that these were in a pro- 
gressive state of development, and that the gross receipts were 34 
per cent. in excess of those obtained in the preceding year. The 
accounts indicate net profits amounting to £16,582, as contrasted 
with £15,595 in 1904-5. It is proposed to pay a dividend at the 
rate of 54 per cent. on the share capital of £250,000, or the same 
rate as was paid for 1904-5. The company also has obligation 


capital to the extent of £223,500, as compared with £229,500 in 
circulation а year ago. 


Use of Telephones.—It is interesting to learn, from 
one of Mr. W. Duddell’s Christmas lectures on “ Signalling fo a 
Distance,” that the telephone is more fully utilised by London 
subscribers than by Americans. It appears that every London 


telephone is employed on the average 63 times daily, while in 
New York the figure is only 4°6. 
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THE BIRMINGHAM TRAMWAYS. 


By ovr BIRMINGHAM CORRESPONDENT. ] 


Tia Birmingham tramways have for years been apythirg but 
satisfactory. The old steam trams which have fumed and fretted 
along its streets bave not inaptly been described asa “combination 
letween n baked potato engine and a lethal chamber,” and yet it 
was not until last week that they finally disappeared from view. 
To be more explicit, last Monday week, at midnight, the tramways 
of Birmingham passed out of the hands of the lessees, and will 
henceforth be worked by the municipal authorities—that is, with 
the exeeption of two routes the Bristol Road aud that between 
Colmore Row and Hockley—which have farther terms still to run. 
Thos commences а new and important chapter in a story which has 
corered a period of nearly fifty years, the principal phases of which 
it will be of interest to recall. 

We can touch but lightly on the earlier incidents, but in view of 
the agitation which is now going on against the proposed tramway 
to Harborne (one of Birmingham's most picturesque and wealtby 
subarbs) it will surprise the present generation to learn that the 
very first tramway projected in Birmingham was one along New 
Street, Paradise Street and Broad Street to Islington. So 
far beck as 1260 George Francis Train approached the 
Town Council for leave to make a line to Edgbaston— 
probably for the reason tbat the. route offered no awkward 
gradienta--and the Council gave the required permission subject to 
the line being extended along the Hagley Road to Monument Lane. 
It was to be a comparatively simple affair- a flat-rail with a flange 
inthe form of a raised step on the inner side, and it was to be 
lud longitudinally on baulks of timber set in the metalling or 
paving of the roadway. A model line and omnibus were submitted, 
bot the new tramway never became ап accomplished fact, as the 
promotor found it impossible to float the company. 


Tue INtROMUCTION OF STEAM TRACTION. 


t 

Ara matter of fact, the first promoters with whom the Town 
Council entered into actual working agreement were a company 
managed by а Mr. Busby (who some years previously had introduced 
an improved service of light omnibuses), and known as the Bir- 
mingham and District Tramway Co. The Birmingbam Council had 
already determined that if any lines were to be made within their 
шз they would make and maintain them. It was significant, 
perhaps that the company alluded to got to work outside 
Ше borough boundary rather more quickly than it did within, 
and the first Jocal line from Hockley to Dadley Port was opened in 
May, 1872. The first route inside municipal bounds was that from 
Hockley to Colmore Row, upon which cars began to run on Sep- 
tember 7th, 1873. That line cost £15,000 to make, and was соп- 
structed on a broader gauge than is now used, being 4 ft. 84 in. in 
width. The line was let to the company at a rent of £910 per 
annum. In 1875 the line was extended along Colmore Row, Para- 
dise Street and Suffolk Street to Bristol Road, as far as Bournbrook, 
but, unfortunately, the company had to go into liquidation. A 
reconstruction followed under tbe title of the Birmingham Tram- 
way and Omnibus Co., who, for lack of any other tenant, obtained a 
lente of the whole line from Hockley to Bournbrook for seven years, 
at an annual reut of £1,680. It was a bad bargain for the Corpora- 
tion, whose outlay had been not less than £45,000, but the company 
made satisfactory dividends. 

Aboat this time there was a boom” in tramways, due largely to 
the introduction in other towns of steam traction, and the first 
complete fioancíal success which emerged from among many pro- 
motions in the early eighties was the Aston line, opened in 
182. This was the first to be constructed on the gauge of 
3 ft 6 in., and it was the first line to revert te the Corporation at 
the conclusion of the 21 years’ lease, and it was the precedent for 
other working tenancics. The Aston Tramway Co. proved a steady 
10 per cent. investment, though there was again a slight annual 
los to the Corporation. Another steam route which followed was 
that of the Birmingham and Midland Tramway from Summer Row 
to Dudley Road. Other promotions quickly followed, which it is 
unnecessary here to specialise, and these were eventally taken over 
by a new organisation, called the Birmingham Central Tramways 


Co. which attracted a large number of local investors, though the 


result was a disappointment. It was for the Central Co. that the 
majority of the steam routes were constructed, and of which the 
lesees have just fallen in. x 


THE ACCUMULATOR CARS. 


р notable success to which the company could lay claim, was 
t introduction of the cable system for the Handsworth route. 
АВет а very short experience, however, it was found desirable to 
change the directorate and rearrange the capital, and under the 
= of Mr. Jos. Smith (afterwards Mr. Ebbsmith), with Mr. 
кВ Wain as traffic manager, the busiuess was put оп а 
andra footing. Mr. Jos. Smith had great ideas as to the 
а of electrical traction, and а proposal was made to use 
ie electric wires on the Bristo; Road route. This, however, 
refused, and the company then tried the now famous 
Noo of running electric accumulator cars on this route. 
ie was continued for several years, but at a serious 
oca RN In 1896 permission was given to try 
щш ead system upon the Nechells route, but before it could be 
my e vantage of, Messra, Ross and Mackenzie, two Canadian tram- 
Xperts, appeared upon the scene, and another important 
tenlopment followed. 


Birmingham had long complained of the nuisance of the steam 
the part of the Central 


tramways aud the lack of enterprise on З 
Tramway Со., and Messrs. Ross and Mackenzie found little difficulty 
in forming the City of Birmingham Tramways Co., who bought up 
the interests of the old Central with a view to a large scheme of 
reconstruction, linking up the radiating lines во as to give through 
routes across the City, and of installing an improved system of 
traction. They proposed that they should surrender the ends of the 
existing leases, which bad about ten years to run, and on the Council 
granting them a new term of 21 years, they undertook to pay the 
Corporation such a rent as woald secure the municipality from loss, 
and at the same time ab»lish steam traction. The authorities and 


the public were prepared to jump at such a tempting offer, and how 
it came to be rejected forms another interesting link in the pro- 
tracted and, at times, acrimonious negotiations which followed. In 
the meantime, however, overhead traction was installed on the 
Bristol Road route, and this lease —one of the last granted by the 
Corporation—runs until the end of the year 1911. The innovation 
was hailed with delight by the public, especially those living at. 
Bournbrook and Selly Oak; the inhabitants on Bristol Road soon 
became reconciled to the overhead wires, and the experiment 
did much to remove the prejudice which bad previously existed 
against them. SENA 
Matters appeared to be going on swimmingly at this time, and 
the people were eágerly anticipating the hour when Birmingham 
would be in line with other municipalities with regard to its tram- 


ways. Messrs. Ross and Mackenzie, it will be remembered, had 
offered to install a system satisfactory to the Corporation 10 lieu of 
but it was lack of agreement as 


the steam and accumulator cars; 

to this “form of traction eitisfactory to the Corporation ” that 
eventually led to the Council deciding to allow the leases to run 
out and afterwards themselves to work the trattic. The Public 
Works Committee actually recommended the acceptance of an 
agreement for granting new leases, and, despite a strenuous oppo- 
sition, the Council resolved, by 33 votes to 23, to accept the Com- 


mittee's recommendation. 
Mt NICIPALISATION. 


Encouraged by this vote, the new City of Birmingham Tramways 
Co. took steps to promote a Bill for additional powers, Messrs. 
Ross and Mackenzie evidently intending to adopt electric traction by 
means of overhead wires. But a deputation of the Council which 
visited several Continental cities came back with a report in favour 
of the adoption of the conduit system exclusively for the whole of 
the city, aud the negotiations which followed upon this report pro- 
duced so much friction that the Public Works Committee called 
upon the company to withdraw their Bill, and in June, 1898, the 
the Council, by the narrow majority of 28 votes to 27, gave in- 
structions to the Committee not to reopen negotiations. The backs 
of both parties were, figuratively speaking, now fairly “ор,” and 
from tbat moment al! hopes of а friendly reconciliation vauished. 
The position was this:— The company were left with nothing but 
the remnants of the leases and the cars, engines and depóts pur- 
chased from their predecessors, whiist tne Council and city had to 
still put up with steam traction and old-fashioned cars, when every 
other big city, to say notbing of much smaller and less wealthy 
towns, had up-to-date tramways. 

Eventually, in 1899, the Corporation decided to apply for Par- 
liamentary powers to work tbe lines when the leases fell in, and 
at the same time a special Tramways Committee, with Alierman 
Beale as chairman, was appointed to take over the work which had 
previously been carried on by a sub-Committee of the Public 
Works Department. It has been due very largely to Mr. Beale's 
tact and energy that something like present day perfection has at 
length evolved from а worid of chaos. 

Much, however, had still to be done. Py the time that a satis- 
factory General Powers Bill could be taken in hand а new factor 
had come upon the scene in the person of Mr. Emile Garcke, the 
guiding spirit of the British Electric Traction Co., which, in 1902, 
secured a dominating iaterest in the City of Birmingham Tramway 
Co and the Midland Tramway, which had similarly laid its hand 
upon every other available tramway enterprise in the district. Mr. 
Garcke very nearly succeeded in induciog the Corporation to go 
back on its decision to municipalise by a very much more 
tempting offer. Moreover, he made terms with the outside 
suburban authorities, who, with the high rent offered them, 
adopted the reverse to a friendly attitude towards the city. It was 
at tne instigation of the B.E.T. Co. that these authorities promoted 
a Bill to obtain compulsory running powers over lines in the city, 
and an active opposition was organised to the new Bill of the 
Corporation, whico, as а matter of fact, was passed only just in time 
to enable the Corporation to set about arrangements for taking over 
the working of the Aston route, of which the lease expired on 
December 31st, 1903. ; 

Mr. Alfred Baker had just previously been appointed tramway 
manager, and early in January of tue following year the first 
Birmingham municipal cars were running between the top of Bull 
Street and the municipal bonndary in Aston Road. The outcome 
of further negotiations between the Councils of Birmingham and 
Aston was ao agreement as to the number of cars each authority 
should put ou aud the adoption of a principle that each should be 
credited with the money earned in its own area. The first year’s 
Miseni of the Aston line was eminently satisfactory from a 

nancial point of view. 

The tramways in Aston have since been considerably ex 
a line between Aston and Erdington is practically 8 and 
tione, however, for a through | яе ROM 

, , gh service between Mrdington and 
Aston, and also on the Newtown Row route have so far be 
unsuccessful. The principle of the financial arran € 
Aston and Witton routé affords the basi gement on the 

asis of other arrangements 
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affecting inter-change in the running of cars to outside districts, 
The next lines to be electrified were those to Dudley Road and 
Small Heath. Then, in 1904, the Tramways Committee, under the 
advice of its manager (Mr. Baker), prepared a general scheme 
involving the reconstruction of the unconverted steam routes, the 
provision of terminal loops ard certain new lines. The latter in- 
cluded the Lodge Road route (which has been running since April 
last), the Icknield Port Road line (opened on October 17th), and 
the Bordesley Green route (opened in November). 

Power for making these lines was obtained by the Birmingham 
Corporation Act, 1905, together with many other new routes and 
extensions of old ones. The Act authorised 32 miles of track and 
20 miles of route. Not only has this been made with the exception 
of the more remote extensions to Saltley, but, happily, an arrange- 
ment was come to with the City of Birmingham Tramways Co, 
whereby the Corporation had access-to the leased lines for the 
purposes of reconstruction. This was done in connection with the 
purchase of the lines in the old Balsall Heath district which were 
the property of the company. The Corporation paid liberally fcr 
these, giving а round sum of £20,000, in addition to £16,000 for 
the Kyotte Lake Road depót, at the same time agreeing to reim- 
burse the company for any loss of traffic during the reconstruction 
rperations. The Corporation there by gained an enormous advantage 
in being able to get all the work completed ready for the new 
method of municipal working. There has, of course, been much 
dislocation of traffic on these lines, and the public have suffered 
much inconvenience, but even that was better than having an 


interval of at least six months whilst the old lines were pulled up 
and replaced by new. 


SMART ENGINEERING WORK. 


In connection with this particular section of the work, it is im- 
possible to withhold a word of praise to the contractors, Messrs. 
Dick, Kerr & Co., for the expeditious way in which they effected 
the changea. The Council have sanctioned an srrangement with 
the electricity department whereby the Tramway Committee will 
for the first four million units of energy which they take per 
annum pay 14d. per unit, for the second four millions 14d. per unit, 
and the third four millions 1d. per unit ; and Mr. Baker anticipates 
that when the system is in full operation the whole 12 miliion 
units will be required. A few weeks ago we published a fully- 
illustrated descriptive article on the new power station in Summer 
Lane. 

The overhead section of the work, so far as the city of 
Birmingham is concerned, has been carried out by Messrs. 
Dick, Kerr & Co., who have also undertaken the reconstruction 
of the permanent way and the supply of the new cars. 
Altogether, 2,600 standards have been used in three different 
sizes. They are made entirely of rolled steel of varying 
thicknesses, and weigh respectively—'' A” 766 Ib., B” 1,144 lb., 
“C” 1,129 lb., each being planted 6 ft. Gin. deep in a bed 
of concrete. The trolley wirés are supported by the usual 7/12 
galvanised steel wire, having a breaking strain of not less than 
4,666 lb.; similar wire is used for the flexible suspensions and 
bracket-arms. The guard wire is the usual 7/16, supported on spans 
of 7/14, and thimbles are used wherever the wire ів nozzled. Pole 
straps are utilised wherever the wires are attached to the poles, 
the trolley-wire pole straps being 13 in. bv f in., and the gvard-w're 
straps 1} in. by jin. Grooved trolley wire is used throughout the 
sectional area being equal to that of 0000 S. w. G. round wire, and the 
breaking strain being equal to 22 tons per square inch. The wire 
is supplied in half-mile lengths. The ears are 9 in., 12 in., and 
18 in. respectively, the last named, which are used on the curves, 
being built on one side in segments, in order to obviate any possible 
shearing of the screws. These ears are screwed for f in. insulating 
bolts. The trolley wire has been erected in the usual half-mile 
sections, and air-gap section insulators have been used. 
Side bracket-arms in certain places, the longest being 16 ft., 


and the tube diameter 2 in. internal and 2% in. external. These are 


screwed into specially heavy bracket-arm clamps, which latter are 
also used for the span carriers. The overhead work is adapted to 
the swivelling trolley head; oaken troughing is utilised wherever 
the wires pass under bridges. Some of the “outside " overhead 
work bas been carried out by the Brush Electrical Engineering Co. 
and by Messrs. Blackwell & Co., Ltd.; whilst sections of the 
permanent-way reconstruction have been undertaken by Messrs. 
John Aird & Co., Messrs. Underwood & Co., and by Mr. Geo. Law, 
Kidderminster. The system in use is the centre-running span wire 
system. 

"The Corporation rolling stock consists of 220 cars, supplied by 
Messrs. Dick, Kerr & Co.—20 of a very large type, used upon the 
Aston line, carrying 60 or 70 passengers each and running on 
bogies ; and the remainder on smaller dimensions better adapted 
for hilly routes. It is estimated from the experience of the lines 
already in operation, and taking the population of Birmingham as 
half а million, that the whole number will be carried in the course 
of the year а hundred times over. There has been a considerable 
re-arrangement of fares under which the penny fare will be equal 
to nearly two stages of the old steam tramways, in addition to 
which the journeys will be made with more celerity, the speed 
allowed by the Board of Trade varying from 4 to 12 miles an hour, 
according to the character of the routes. 

When the total cost of the conversion comes to be reckoned up 
it will be found to be not far short of £1,000,000, irrespective of 
what is being spent by the Electric Supply Committee in 
respect of the trams. No fewer than 2,600 poles or standards 
have been erected to carry the trolley wires, the cost of 
the overhead equipment being £27,000. The making of the 

ent way has cost upwards of £235,000, and a large sum 
Das been expended in the purchase of the necessary properties 
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and the widening of the streets. The cost of these street 
widenings is included in the tramway capital in Birmingham, 
whereas in some towns it is c to the public works 
department. The new cars have cost something like £100,000, and 
the various depóts another £80,000. Despite this heavy cost, 
Birmingham folk will be satisfied now that they bave got a satis- 
factory and up-to-date tramway system. It has been a long time 
coming, but better late than never." 

The entire work has been carried out under the supervision of 
Mr. Alfred Baker, the tramways manager, and his chief assistant, 
Mr. C. W. Hill. M.C.8. Bill, of the firm of Dick, Kerr & Co, 
superintended the overhead sections, and hehas now joined the 
permanent staff of the Corporation, and will henceforward have 
charge of both the overhead work and the permanent way. 


NEW PATENTS APPLIED FOR 
Compiled өрге!) for this journal by W. Р.Тномрвон & Co., 


Agents High Holbo London, W.C d at Liverpool, to whom all 
nts, gh Holborn, on, W.C., and at Liv ” 
inquiries should be addressed. : 

99,820. '' Electric switch." H,Lusscx. December Mth. 

29,34". 


" Improvements relating to apparatus for operating with variations 
of potential in electric circuits." J. F. GILL. December Mth. 


29,858. ''Improvements in electric light contact insulation.“ 
December Mth. 


29,367. * Improvements in the process of treating negative pole plates and 
product." J. Biver. December Mth. (Complete.) 


29,394. ‘Improvements in or relating to electric arc lamps." 
JabuRu. December 94th. (Complete.) 


29,406. ‘Improvements in electric contact devices." А. A. KENT. (Date 
applied for under Patents Act, 1901, December 26th, 1905, being date of a 
cation in United States. December 24th. (Complete.) 


29,416. ''Improvementa in electrodes for arc wr ral GEBRUDER SIEMENS 
AND Co. (Dete applied for under Patents Act, 1, May 17th, 1906, being 
date of application in Germany.) December 94th. (Complete.) 


29, 0. Improvementa in and relating to telegraphic apparatus.“ 
Jones. December 24th. (Complete.) 


99,423. “ Improvements in and connected with the electric lighting of trains." 
W. R. Preston, C. Кок and C. H. Rox. December 24th. 


29,434. “Improvements in chains for suspending electrical fittings, parti- 


cularly electric lamps."  VrniTYS, LTD., and H. S. Вмітн. December 2th. 
(Complete.) 1 


М. Носки, 


H. J. J. 


e. 


B. F. 


20. 49. Improvements in or relating to stands or holders for telephone 
revers and flexible receivers of speaking tubes." A. B. OswALD. 
t LJ 


29 452. Ап improved street or station indicator for electric tramcars 
and subway cars.” D. Ілуіховтоме and W. Dickinson. December 4th. 
(Complete.) 

29,461. Improvement in capstans for hauling wagons along or other 
machinery whieh is driven by an electric motor and placed below the level 
of the ground." L. Нізо1хвоттом, T. МАкхоск and E. Broome. December 


27th. 

29,494. “ Improvements in electricity meters for testing purposes.” 
Isanta-ZAHLERWERKE G. m. b. H. (Date applied for under Patents Act, 1901, 
December 27th 1906, being date of application in Germany.) December 
21th. (Complete.) 

29,509. “ Improvements in transmitters for wireless telegraphy.” A. Оңыха, 
December 27th. 

29,512. 


“ Electric current converter." H.CHapman. December 98th. 


29,545. “ Тоо! for examining electric conductors," A. ScHEIBLER. December 
28th. (Complete.) 


99,584. "Improvements in and relating to circuit-controlling mechanism," 


Тнк British THomson-Hovston Co., LrD. (The General Electric Co., 
United States.) December 98th. 


21,585. “Improvements in dynamo-electrio machines of the commutator 
type." THE British THomson-Hovuston Co., LTD, and W. F. Dawson. 
December 28th. 


29,004. ''Electric switches and cut-out.” 
December 29th. 


29,616. “Improvements in or дор rg 10 electric meroury-vapour lamps.“ 
R. Horrk 


LT. (Date applied for under Patents Act, 1901, January 16th, 1906, 
being date of application in Germany. December 29th. (Complete.) 


29,618. Sectional poles for telephone, telegraph and trolley wires." H. M. 
SciPLEe. December 29th. (Complete.) 


29,6:0. “Improvements in bayonet caps for electric glow lamps." G. Davis. 
December 29th. 


99,639. “ Improvements in connection with electrio circuit breakers.” W. H. 
Всотт. December 29th. ы 


29,647. “ Method of connecting the lines in automatic telephones.” Е. 
MERK, (Date applied for under Patents Act, 1901, December 80th, being 
date of application in Germany.) December 29th. (Complete.) 


29,652. “Improvements in or relating to electric circuit control systems.” 
M. W. W. Mackiz. December 99th. 


29,655. “Improvements ‘in electrolytic apparatus.“ М, 
December 29th. 


29,657. ‘‘ Improvements in or relating to arc lamps." E. J. С, Cretavx. 
(Date applied for under Patents Act, 1901, December 30th, 1906, being date of 
application in France.) December 29th. (Complete.) 


99,665. “Improvements relating to electrical apparatus for transmitting and 
receiving signals.“ А. T. Dawson and G. T. Воскнам. December 29th. 


29,669. '' Automatic regulator of the ignition point of explosion motors.” 
A. E. Brite. (Date applied for under Patents Act, 1901, January 10th, 1906, 
being date of application in France.) December 39th. ( Complete.) 


99,692. ‘‘Improvements in and relating to commutators for dynamo-eleotric 
machines.“ F.H.Lonixc. December 8lst. 


ое Improvements in electric switches." W. R. Coxmos. Decem- 
r 8lst. 


ate % Improved system of electric wiring.” W. R. Comings. December 
st. 


99,748. "Improvements in measuring instruments for electric storage 
batteries." H. Brazmand Е. LxbpALL. December 818%. 


29,757. ‘Improvements in electroliers." F. C. DAFFORK. December 91%. 


99,771. "Improvements in multiple-unit-controlling systems for electric 


ае маца, and the like," ALMANNA SVEN ELERTRISKA AKTIZBOLAGET. 


SKA 
or under Patents Act, 1901, January Gnd, 1906, being dete of 
nene in Sweden.) December Bist. (Complete. з 


Н. HIL and R. Налскіхо. 
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THE TROUBLES OF THE ELECTRICAL 
MANUFACTURER. 


TuaT the electrical industry is in a precarious condition will 
be denied by no one. It is true that in some branches of 
electrical manufacturing there has been a moderate degree 
of prosperity, but it is equally true that the manufacture of 
machinery has become distinctly unprofitable. We have 
drawn attention more than once in these colamns to the 
extraordinary disparity between the prices which obtained 
some three or four years ago and those which exist to-day, 
and it is no exaggeration to say that the difference is in the 
neighbourhood of thirty to forty per cent. The depressed 
condition of this branch of electrical engineering has been 
amply demonstrated by the balance sheets of the manufac- 
turing companies, and, bad as they have been in the past, 
we fear that worse remains behind. It can have hardly 
added to the joys of the manufacturer to know that much of 
his unprofitable work has been done for the benefit of the 
municipalities whose methods of payment and general 
attitude towards contractors are in no sense helpful to а 
struggling industry. 

There has been a moderate demand for electrical plant 
for some time past, and we believe such demand exists 
at the moment, and is likely to continue for a considerable 
period ; moreover, the condition of many of the principal 
workshops suggests that they are well off as regards output, 
but on every hand one hears the lament of low prices. 
One has witnessed a rather curious phase in selling which has 
at some time or other affected nearly every firm. With 
the prospect before them of empty shops, many firms have 
rushed into the market and procured work at any price, and 
after a few repetitions of such actions, it is not surprising 
that a general depression in prices should have resulted. 
This incident alone is distinctly instructive and serves to 
show that the manufacturer is afraid of the position; and 
there is ample justification for his fear, because a close 
student of affairs must have long recognised that, despite 
the considerable demand for heavy machinery, this section 
of the industry is suffering from over-production. 

There has been a fatal fascination about electrical manu- 
facture, and we are paying the penalty of its attractive- 
Probably there is no more difficult business 
than the manufacture and supply of 
it has not suffered 


ness. 
in the world 
electrical machinery, and though 


.from lack of brains or capital, the results obtained have 
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been miserable in the extreme. Having arrived at this 
pass, the question naturally arises as to whether there exists 
a remedy for the present ills. It is probably a callous 
doctrine to urge, but the destruction of the weakest—if it 
were a speedy one—would unquestionably benefit the 
strongest ; but we are afraid there would be a dispute as to 
which was the weakest. Yet if the electrical manufacturers 
were to agree among themselves as to which should go out 
of the business, they would be conferring benefits not only 
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upon those who remained, but equally upon those who went. 
But we are afraid that agreement among manufacturers is 
almost impossible. An attempt was made some time ago to 
arrive at an understanding in regard to engine prices, and, 
after much deliberation, a code of rules was drawn up, under 
which each tenderer was to add five per cent. to every engine 
price. It appeared a small thing to confer and deliberate 
upon, but it proved difficult and even impossible to achieve, 
for while every manufacturer was in accord with the idea, 
and, indeed, promised to abide by it, the bond of union was 
soon dissolved, for the most enterprising, while faithfully 
adding five per cent. to the engine section of his tender 
reduced the dynamo price accordingly. It was not surprising 
under these circumstances that prominent manufacturers 
should have promptly broken away from the combination of 
interests, and the consequence is that cutting competition 
is still rife. 

No one can deny that an understanding among 
manufacturers as to minimum prices would have pre- 
vented much of the ridiculous rivalry which exista tc- 
day, because, while everyone admits the desirability of com- 
petition, even the keenest buyer must deplore the absurd 
prices which exist. Materials are daily becoming more 
costly, yet this fact apparently has no effect on the price of 
machinery, and we are afraid that quality will inevitably 
suffer, and this is where the buyer becomes most seriously 
affected. We are told that attempts are beiny made 
to bring manufacturers together again for the purpose 
of correcting prices, but while most firms have evinced 
a readiness to participate in such an arrangement, 
we fear the movement is not likely to succeed, 
because it is commonly understood that two or three 
firms are strongly opposed to a combination, and if no 
permanent good resulted from the arrangement in regard to 
engine prices when all the manufacturers were in accord, we 
fail to see that a successful issue can be expected if one or 
two refuse to fall in with the present scheme. Moreover, if 
the present troubles of electrical manufacturers are due to 
over-production, any combination or arrangement would 
merely boost up the weakest, and that from every point of 
view is most undesirable. 


MUNICIPAL TELEPHONE TROUBLES. 


Every objection urged by those who opposed the granting 
of telephone licences to the municipalities has been thoroughly 
justified by actual events during the short history of muni- 
cipal telephony. Expert witnesses showed at the various 
telephone inquiries held before the passing of the Telegraph 
Act of 1899, that the estimates on which the municipalities 
based their telephone schemes were fallacious, and fallacious 


they have been proved by the hard test of actual practice. 


At Glasgow, where the biggest experiment in municipal 
telephony was made, the capital expended per working 
subscriber’s line was twice the estimated figure. Having 
found, within about four years from the start, that their 
telephone undertaking had got into a hopeless condition, 
both technically and financially, the Glasgow Corporation 
were glad to use their influence with the Government to get 
the plant taken over by the Post Office at a relatively small 


loss. Each other telephone-owning municipality Eas had a 
similar experience, with the exception of the much-desire] 
sale to the Post Office. This has not yet occurred at Holl, 
Portsmouth and Swansea, but the Town Councils at each of 
those places have found that the cost of conducting the tele. 
phone business is far greater, and the difficulties more 
numerous, than they were led to believe at the beginning. At 
Portsmouth and Swansea efforts have been made to sell tothe 
Post Office, but in each case there is such a wide gap between 
the Post Office idea of value and the municipal figure of 
capital cost that the municipal telephone committees, flouting 
the Rothschild injunction to “ соь short your losses” (the 
losses in this case, of course, are the ratepayers’) strogele 
on with concerns that daily become more disorganised. 

One of the objections made by Sir William Preeee to the 
starting of municipal telephone systems was to the effect 
that, as telephony is an extremely technical business, there 
would be difficulties of management under municipi 
control, resulting in lack of uniformity and lack of 
technical progress. This difficulty has been garingiy 
exemplified in practice. Glasgow handed over to tbe 
Post Office a telephone system equipped after the 
fashion of the early nineties, and in each of the other 
municipal telephone systems the plant, while differing in 
Various particulars, is hopelessly out of date. Not only has 
the technical management been feeble in the extreme, bat, 
as appears at least in one case—curiously enough, that of the 
municipal telephone system which on paper has shown the 
most flourishing results—the commercial management and 
organisation have been about as bad as they could be. At 
the Portsmouth Town Council there occurred early this 
month a debate on the management of the Portsmouth 
municipal telephone system which might well make the 
most ardent municipal trader pause and think. A short 
time ago the Portsmouth Telephone Committee found it 
necessary to dismiss their manager on account of serious 
irregularities. Since that time the Committee and the 
borough treasurer have been investigating, and after one or 
two stifled discussions, the results of the investigations were 
fairly fully ventilated at the recent debate by an outspoken 
member of the Committee. The borough treasurer reported 
that he found the stores records of the telephone department, 
which he had examined for suspected leakages, “ so incom- 
plete and of such a meagre character that it would be - 
impossible to come to any definite conclusion.” 

Mr. Felton, the outspoken member of the Telephone 
Committee, said that the whole history of the business “bad 
been rotten from the beginning.” A more unbusiness-like 
way of conducting affairs he had never seen. Ап angel 
from heaven could not convert the men who had been so; 
lax in the past. They had charged revenue expenditure to t 
capital, they had six pages of bad debts, extending back to 
the beginning of the undertaking, and they conld not count 
profits until bad debts had been written off. There bad 
been defalcations, and names of men who did not exist ү 
been carried on the pay-rolls. Their statistics were Wrong, 
as the stations disconnected had not been deducted. The 
undertaking had got entirely beyond the chairman’ dle 
trol ; and so on, to an alarming extent. 

The chairman's reply to this indictment was à Ш" 
emphatic condemnation. of municipal management 
technical businesses than the indictment itself. The 
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Aude of it was that if they appointed an official, and paid 
him softiciently, they had а right to assume that he was an 
honest man. That was what the Committee did. The 
late manager," added the chairman, ** demoralised the whole 
of bis staff, young and old, and did so wilfully and know- 
ingly and maliciously.” This is said by the man who has 
been continuously chairman of the Committee since the 
start of the enterprise, over four years ago, of the man 
who was manager of the enterprise from the start 
until his summary dismiseal a few months back. It is this 
thorooghly lax and inefficient management which is one of the 
greatest arguments against municipal trading. The idea that 
any local resident who may be elected to a Town 
Council at once becomes invested with the capacity, 
experience and technical knowledge requisite for the proper 
supervision of a business involving a costly and complicated 
plant, a large technical staff and heavy capital and annual 
expenditures, is one of the most stupid and unwarrantable 
of the many stupid notions with which Socialism is honey- 
combed, The idea which possesses the heterogeneous 
combination of men forming a Town Council, that a 
young and in@xperienced man at a starvation salary 
of £200 or £300 a year, may, without any expert super- 
vision, be entrusted with the sole management of a technical 
and progressive business, with a plant costing £50,000 to 
£100,000, а staff of a hundred or more, and а turnover of 
£10,000 to £20,000 a year, is another stupid notion which 
follows in quite natural sequence from the firet. A dis- 
honest and demoralising manager ів, of course, the exception, 
thoagh no dishonest and demoralising manager could remain 
in sole control of a commercial concern for four years. But 
it isthe false and stupid assumptions we bave referred to, 
which are widely prevalent throughout the country, which 
render municipal trading in technical businesses so unsound, 
i have made such a complete failure of municipal tele- 
J. 


Тнв week the long- expected Specifica- 
tion for Carbon Filament Glow Lamps has 
been issued by the Engineering Standards 
Committee, by whom, we believe, it is regarded as of excep- 
пова] importance. The subject is one which abounds in 


Glow Lamp 
Standards, 


dificalties, but probably no single piece of electrical appa- : 


tatas stands in greater need of standardisation than the 
carbon glow lamp, and we hope to see the specification 
quickly and generally adopted throughout the whole in- 
dustry, in order that its benefits may be fally realised. 

It may be suggested that the specification comes too late ; 
that the carbon filament bas seen its best days, and will 
doriy retire to the limbo of the obsolete, before the 
amphant march of its metallic rival. With this view we 
do not agree ; remarkable developments have taken place of 
lite, it is true, and we hope to see the day of the 200-volt 
I-wall-per-candle lamp, but that day is not yet. It should 
be bome in mind that the United Kingdom stands almost 
done in the general employment of supply pressures between 
200 and 250 volta, though we have little doubt that the 
Wees in use abroad will tend upwards towards the same 
lel in the future ; we also rejoice in the fact that the cost 
o electricity for lighting rules lower in this country than 

й—а result in no emall degree due to the practice ubove 
Medtionéd. These facts respectively compel and condone in 
one measure the continued use of carbon glow lamps, in 
‘pie of their admittedly lower efficiency. The metallic fila- 
nent lamp will doubtless attain a wide vogue in situations 
Vtt low voltage is obtainable, especially in private installa- 
T bat on public supply circuits it is not at present 

le except, where large candle-powers are required. 

ТШШ the carbon filament, therefore, a few years’ 
"Ще, what is the present position ? The quality of the 


1 beyond question, very erratic ; there is no indepen- 


dent check upon it, and as for makers’ gnarantees—well, the 
leas said the better. It is well known that 220-volt lamps 
of 16 C.P., reputed 60-watt lamps, take anything from 
70 watts upwards during their brief lives, and they vary 
widely in candle-power. Consumers are entirely at the mercy 
of dealers, except in the rarest instances, and all sorts of 
abominations are supplied to them, whether in good faitli 
or not is immaterial. It is a trite, but true, saying, that 
the business of electric lighting undertakers is to sell /h: 
but only too many—the vast majority, in fact—content 
themselves with reading the meters. No wonder, then, that 
consumers who are paying for 16 candles and receiving 8 
are restive, and even rebellious; or that the gas interests 
are recovering lost ground. Even where lamps are sys- 
tematically teeted, in how many cases is the work in the 
hands of a competent tester? Next, perhaps, to calorific 
values, there is no measurement in common use in the 
electrical industry which is so difficult to conduct with 
accuracy as that of the candle-power and efficiency of lamps; 
yet it is so seemingly simple and easy that too often it is 
placed in the cbarge of an untrained youth, with resulte 
which are worse than worthless. Even when the practice 
i8 good, the apparatus is often inadequate and, above all, the 
Standards unreliable. 

Now that a definite specification bas been drawn up, and 
accepted by the lamp makers, we hope to see а marked 
improvement in the lamps. It is true that the limits are 
somewbat wide, but perfection cannot be attained all at 
once, and the limits will be narrowed as time goes on. The 
makers of necetsity will exercise a closer supervision over the 
processes of manufacture and classification. But the mere 
promulgation of even the most admirable rules and standards 
will not suffice to ensure the desired results ; unless due pro- 
vision is made for their enforcement the work will be 
futile. 

lt remains, therefore, to establish either local testing 
laboratories in competent bands, or a central testing labora- 
tory through which all lamps must pass. The latter 
alternative would appear to be the most likely to give 
satisfaction, and could easily be made self-supporting, 
though it might require assistance in the early stages. 
Whatever means be adopted, it is absolutely essential to 
ensure the proper testing of the lamps. We give particulars 
of the contents of the specification in our Notes.” 


Tur question of an alleged secret syn- 
dicate of the large firms in Germany, to 
which reference was made in this journal 
a few weeks ago, has again been brought 
forward in that country. The charges made against these 
firms is that they tender for public contracta at high prices 
where it is thought there will be no competition, whereas 
cutting prices are submitted where the rivalry of other 
contractors is expected, the gains in the one case being set 
against the losses in the other. It will be remembered that 
on the former occasion high prices were submitted by three 
of the alleged syndicated firms for plant required at Frank- 
fort. Now the association of installation firms draws atten- 
tion to an instance of an opposite character in reference to 
wiring tenders for the Homburg railway station buildinga on 


The Reported 
Secret Syndicate 
in Germany. 


behalf of the Frankfort Railway Administration. The 
tenders were as followa :— 
No. 1 £590 
n 2 559 
Е ы КУ T 451 
4 дЫ Ки . 357 
n ы m - 225 
» 6 -— r2 e pe 224 
It is not stat.d which firm received the contract. No. 1 


tender was submitted by a local or Homburg firm, who are 
declared to have made exact calculations so as to obtain the 
order and to be able to carry out the works at less expense 
than the others. The lowest tenders, Nos. 5 and 6, are 
stated to have been sent in by two of the firms comprised 
within the alleged syndicate. The prices are, to say the 
least, in marked contrast to those recorded in this journal 
on December 28th, as having been presented by the same 
firms for another contract. 
D 
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SOME REMARKS REGARDING RAILWAY 
ELECTRIFICATION. 


By PHILIP DAWSON. 


А coop deal has been heard recently of the unsatisfactory 
results obtained from the electrification of the Metropolitan 
District Railway, and from this so-called failure conclusions 
have been drawn by some, that electricity is not suitable for 
operating tlre surburban branches of our main line railways, 
and that the conversion of suburban lines to electric traction, 
so strongly recommended by the Royal Commission on 
London Traffic, is further off than ever. 

Space will not permit of a thorough investigation of these 
allegations, or of the slender foundations on which they rest, 
but a few general remarks on the subject of the electrification 
of our railways, and how far the results of the Metropolitan 
District Railway can be applicd to them, may perhaps be of 
interest. 

If, for argument's sake, it be assumed that the electrifica- 
tion of the Metropolitan District has proved a failure (and 
on this point there is much to be said), such a failure would 
in no way militate against the certain suceess of electrification 
on suburban lines, provided the transformation is properly 
carried out, and the trains run on a proper schedule. 

The two principal troubles of the Metropolitan District 
have been—tirst, that the working expenses instead of 
being decreased have increased ; and secondly, that the 
increase, both in passengers carried and in receipts, does not 
appear to have realised the sanguine expectations of the 
promoters. 

As regards the increased working expenses, there is little 
doubt that if the detailed figures were available, it would be 
found that the increase is largely due to the difference in 
method of operating trains electrically and by steam, such as, 
for instance, having a man on the platform of each carriage 
to open and shut the end doors and call out the names of the 
stations, instead of one guard in the rear van, as was the 
case when the line was operated by steam. This is only one 
out of many examples that could be given as to why operating 
expenses may be greater now than formerly, but it clearly 
shows that the increase is not necessarily due to the adoption 
of electric traction, but to a change in the methods of 
operation and management. 

As regards the second point, there are no doubt several 
causes which have contributed to this phenomenon, Anyone 
who looks at the map of London will see that for a great 
portion of the way the majority of the lines of the Metro- 
politan and District Railways must suffer seriously from the 
competition of electric tramways and motor-omnibuses, and a 
further study of the map will also show that the Metropolitan 
District Railway is principally an urban railway, and not a 
suburban system, although the District and the Metropolitan 
lines, to a limited extent, act as suburban, as well as urban, 
railways. Unfortunately, the most important portion of 
these systems, viz., the inner cirele—even when operated 
electrically—has not sufficient capacity to accommodate the 
large number of suburban trains which should run into the 
city in the morning and out again at night, and the 
result is neither satisfactory from the urban nor from the 
suburban point of view. 

A great part of the Metropolitan and District services are 
circular services, and there is hardly any station which can 
be called a terminus ; whereas, in the case of otüer railways, 
the majority, if not all the services, are what may be called 
terminal ones, involving a train coming into the station and 
going back the way it came, and this is a very important point 
of difference. "Then, unfurtunately for the Metropolitan and 
District Companies, they are burdened with а very heavy 
capital, and the introduction of electricity involved the 
scrapping of practically the whole of their rolling stock and 
steam locomotives. The general American methods adopted 
in the conversion did not prove the brillaut success which 
the American promoters had anticipated, and the numerous 
breakdowns and delays, which, in many cases, have un- 
doubtedly been due to faulty materials or workmanship, 
have been made the most of by the daily Press, with the 
result that the general public do not, for the present, look 
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too favourably on the system, and only patronise it if no 
other meaus of transit are available. 

Sufficient has been said to show that there are many 
causes, entirely independent of the method of haulage, why 
electric traction may not have been the success which was 
anticipated by the promoters on the Metropolitan District 
lines. But outside this altogether, the causes which brought 
about the electrification of these particular systems are not 
the same as those which will bring about the electrification 
of the suburban systems of our main line railways, nor are 
the conditions under which the change will take place at all 
similar. 

As has already been pointed out concerning the majority 
of our main lines, the subarban services are purely and simply 
suburban, and few, if any of the lines, are only used for 
urban work; in other words, the suburban lines radiate out 
of London, the distances run being from 10 to 20 miles, 
and past experience clearly shows that for anything above 
five miles or во, tramways and motor-omnibuses cannot com- 
pete with a frequent and rapid electric railway service. With 
steam traction the competition of tramways and motor- 
omnibuses is a very real danger, for owing to the slow 
acceleration possible with steam, the average speed of steam 
trains on suburban lines is not much over 12 miles an hour, 
and therefore not greatly superior to the average speed of 
the London tramways and motor-omnibuses. Furthermore, 
as the tramway service is very frequent, as compared to the 
railway service, people will naturally utilise the tramcars instead 
of the railways. The result of this is that railway companies 
are faced by one of two alternatives : either they must decide 
entirely to abandon suburban services, or else they must face 
the substitution of electricity for steam on these lines. Such 
substitution in their case will not necessarily mean a scrapping 
of all their rolling stock and locomotives, as was done in the 
case of the Metropolitan and District, as there is no reason 
why a considerable portion of the existing coaches should not 
be utilised for electric traction, and the locomotives could 
be utilised on other portions of their steam system. 

But there is another and even more important consideration 
in the case of railways which should lead them to electrifi- 
cation, and that is the restricted capacity of many of the big 
London termini, as, for instance, Victoria, London Bridge, 
Cannon Street, Liverpool Strect, &c. For at present with 
suburban services which in no way approach that frequency 
of trains which would be required in order to compete 
sucessfully with electric tramways, many of our railways are 
not only constantly forced to increase the number of thcir 
lines into London, but also the size of their terminal stations 
at a cost which very soon mounts into millions. 

In most of the London termini the proportion of local 
trains to main line trains is very great, and anything there- 
fore which will decrease the time required to clear a platform 
after the arrival of a train, and render it possible for another 
train to come alongside, will be equivalent to enlarging the 
terminus. It is just this saving of time which is effected by 
the multiple-unit electric trains which can evacuate a plat- 
form in from one half to one third the time that is posable 
with the present steam trains. The result, therefore, of the 
electrification of most of the suburban systems of the railways 
entering London would practically be to double not only the 
capacity of the existing lines leading into London, but also 
what is even more important, the capacity of the termin! 
themselves. 

It will, therefore, be seen that even if no saving were 
effected in the working costs by the introduction of electri- 
city, great and real advantages would accrue from its 
introduction, and it is the reasons which have been given, 
and not the possible, or even probable, saving in working 
costs, which will eventually induce our railway companies to 
adopt electric traction for operating their suburban trains. 
As regards the question of working costs, if, as appears 
probable, railways put up their own power stations, or if 
electricity be available at anything like the price which the 
railway load factor and modern plant should make possible, 
it is at once evident that with a properly installed system 
there must be a considerable saving by operating suburban 
railways electrically, as compared to steam, provided (and of 
this there should be little fear) the trains are operated опа 


rational basis and proper rolling stock and general manage- 
ment is forthcoming. 
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We now come to what should be considered one of the 
most important factors connected with the question of 
electrification, and that is the type of rolling stock which 
should be used: it is regrettable that American ideas 
should have prevailed so much on the District Railway as to 
caga, what the writer considers, a very unprofitable type to 
be adopted on that line. One of the greatest benefits of 
electric traction is the high average speed which can be 
obtained, and it is, therefore, important, where stations are 
not far apart, to curtail as much as possible the stoppages 
at stations. The end-entrance American type of carriages 
militates very much against rapid filling or rapid emptying, 
and also encourages “strap hanging," as it is necessary 
w be near the end of the carriage in order to get out quickly. 
It furthermore delays a crowded train if the passengers in the 
widdle of a carriage have, in order to get out, to push their way 
vot only through a standing crowd at the ends of the carriage, 
but also against a torrent of people who wish to get into the 
carriage, Where trains run into the termini this point is of 
the greatest importance, as it is at the termini that the trains 
are at their fullest, both on arrival in the morning and on 
departure in the evening, and in order, therefore, to save as 
mach time as possible, it is essential that the carriages 
shoald be of such design as to fill and empty as quickly as 
possible, and the only method of arriving at such a result is 
by adopting side doors. That the District Railway realised 
amething of this is clear from the fact of their having 
adopted one centre door, but the disastrous failure of this 
«шге door is too well known to be again dealt with here. 
|! bas been contended that side doors are wrong because 
pasengers have to ran the whole length of the train to find 
empy compartments. To obviate this inconvenience it is 
only necessary to adopt the system in use on the German 
State Railways in connection with their Berlin and 
Hamborg suburban services. This arrangement consists in 
cutting about 18 in. off each seat in each compartment, 
thos enabling the passenger who gets intoa full compartment 
to pess through into the next one, and there is no doubt in 
we writer's mind that something of this sort is the right, 
and the only right, form of carriage to be adopted in con- 
uction with electric traction on suburban lines. Thus, 
instead of the carriage having only two doors and seating 
sccommodation for 50 or 60 passengers, the same sized car 
with side doors (even allowing for space cut away between 
the compartments) could seat from 70 to 80 passengers with 
from 5 to 10 doors, and with this system of doors it will be 
found possible to unload and load a crowded train in from 
10 to 30 seconds. Although the type of coach employed on 
the District has been called American type, all Americans do 
tot necessarily agree witb it; the progressive Illinois 

eotral Railroad has adopted side doors for its suburban 
coaches, and they have proved remarkably successful. 

Sach side doors could, if required, be opened and closed 
ly poeumatic pressure, but such operation would not appear 
to be a necessity. With the use of single-phase traction 
and the peculiar characteristics of this type of motor, there 
appears no reason why the method adopted at present for 
opening and closing doors on our railways should not be 
continued when electric traction takes the place of steam. 
If this were во, each train, supposing that it was not of great 
kngth, would be operated by one driver and a guard, instead 
of by a driver, stoker and guard, as at present in steam 

Practice, or by a number of guards equal to one less than 
the number of coaches and a driver, ав on the District. 

The fact that, the whole system is at present incomplete, 
w well ag the insufficiency of the data at present available, 
2100 enable anyone to declare authoritatively that the 
Mitropolitan District electrification has been a failure. 
Their position would certainly not have been better than at 
ееш had they retained steam operation. 

" o ТШ, or want of results, on their lines in any way 

at the fact, that railway companies who are not prepared 

Икау entirely to give up their suburban service, have 
to other alternative than to electrify, 
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aettithoughton Electricity Supply.—The U.D.C. has 
Pomer to oppose the application of the Lancashire Electric 
Cc. for a prov. order for B.L, 


ELECTRIC GOLD DREDGING. 


THE Conrey Placer Mining Co., at Ruby, Montana, have three 
gold dredges operating io the fault at the mouth of Alder 
Gulch, Madison County, Montana. This Gulch is an historic 
one by reason of the large amount of gold extracted from it 
by the pioneers in the sixties” and later. Two of these 
dredges are operated by steam, one being started in 1809, the 
other in 1902. 

Since the latter date, greater attention has been given to 
the perfecting and cheapening of operating methods. In 
California it is the general practice to use electric power, but 
this has been slow of adoption on the Conrey property, 
owing, among other things, to the need of artificial heat for 
operation in the winter months in such a severe climate. It 
was decided, however, to equip а dredge with electric 
machinery, using a supplemental steam heating system for 
the colder montbs. 

This dredge is of the sinvle-lift, sluice-box type; it was 
built entirely from designs made by the owners. The hull 
is 130 ft. long x 48 ft. wide. giving it probably a greater 
area than any other dredge of its kind ever built. It is 8 ft. 
deep, and thoroughly trussed for all the known strains. The 
ladder-way, or well, in the centre of the forward part. 
in which the bucket chain and ladder work up and down, is 
64 ft. 9 in. x 7 ft. 3 in. 

The ladder is 100 ft. from centre to centre of tumblers, and 
the bucket chain js of the open-connected type at present, 
with 41 buckets and 41 space links. The bucket complete, 
with manganese lip and sheet-steel hood, weighs 2,600 1b., 
and the space link about 1,400 Ib. 

Both upper and lower tumblers are six-sided, fitted with 
manganese wear-plates, and bearing on 16 in. x 13 in. 
nickel-steel shafts. On the ladder are 12 steel rollers, 
124 in. in diameter. | 

The material excavated is elevated over the upper tumbler, 
and dropped on to a steel dump sbeet, where it enters a 
revolving screen, 18 ft. long by 5 ft. dia., which allows the 
fine material to pass into a series of sluice boxes in which 
the gold, in flakey and floury form, is caught by the use 
of freely sprinkled quicksilver. A shaft on one side carries 
a gear through which the screen is driven by a 10-H. p. type 
“F” Westinghouse induction motor. _ 

The sluice on the upper deck is 28 ft. 10 in. long, lined 
with Hungarian riflles, The long sluice on a separate 
pontoon is 135 ft. long, also lined with similar rifles. Near 
the lower end is a set of closely spaced bats, with an opening 
in the bottom of the sluice itself, permitting a portion of the 
finer material to be carried into an undercurrent or auxiliary 
sluice, 54 ft. long, and lined with wood riftles of the same 
type. The joints of the sluice are made with a pure gum 
packing fitted between specially designed cast rings to pre- 
vent leak or spill. 

The dredge is swung from side to side in the pond by 
means of 3-in. cables, leading out to a shore sheave, whence 
they return to the dredge and connect to a reversible 
friction type winch propelled by a 10-H.r. Westinghouse 
induction motor. 

The dredve is.held to its work by a system of mooring 
cables, which are operated by a large 4-drum winch 
on the lower deck. This winch is equipped with the neces- 
sary brakes, friction clutches, &c., weighs about 45 tons in 
all, and is operated by a 30-H. p. уре“ F” Westinghouse 
motor. 

When the boat is to be moved ahead after a cut has been 
taken out, the stern lines are slacked off апа the head lines 
pulled in ; the latter algo serve to hold the buckets to their 
work. : 

The power for the digging is trausmitted through a 
specially built 150-H. P. type F” Westinghouse induction 
motor, capable of 100 per cent. overload. It is set on a 
structural strut connecting the mooring head with the 
bearings of the upper tumbler, and is pinioned to a specially 
designed Miller slipping friction clutch, the 7-in. shaft of 
which is geared to a 103-in. shaft, carrying a pinion which 
meshes into the 13-ft. main drivimg gear on the tumbler 
shaft. This large gear weighs 11 tons. There is also pro- 


vided an auxiliary brake on the friction shaft. 


The ladder is suspended by means of two cables, working 


- 


- 90 


through a double tackle and connected to a Marion hoist, 
“propelled by a 75-н.р. type F” Westinghouse induction 
motor, equipped with magnetic brake. 

To wash the gravel there are one 10-in. Worthington 
horizontal volute pump, coupled to a 50-н.р. G.E. (U.S.A.) 
motor ; one 12-in. Morris centrifugal pump, coupled to a 
50-H.P. type “C” Westinghouse motor; and one 14-10. 
Worthington horizontal volute pump, coupled to а 75-H.P. 
G.E. (U.S.A.) motor. The total capacity is about 12,500 
gallons per minute. 

Three-phase alternating current at 60 cycles is transmitted 
from the power plant on the:Madison River, 35 miles away, 
at a pressure of 46,000 volts ; this is stepped down to 2,200 
volts for use on the dredge. For several of the smaller 
motors it is then further stepped down to 400 volts, and 
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110 volts for the lights. The power is brought to the 
dredge by means of a heavy insulated cable, 2 in. in diameter, 
supported across the water on a chain of small pontoons ; 
the latter also serve as a gangway. | 

In the pilot house are arranged the controllers for the 
various type “F” motors, in addition to the operating 
levers, brake wheels, &c. A switchboard is also installed 
there, consisting of five marble panels, equipped with the 
necessary volt, ampere, kilowatt, and watt-hour meters, all of 
Westinghouse make. 

The dredge has a capacity of about 100,000 yd. per 
month, if not more, and operates continuously on the 


three-shift basis. It commenced digging on September 
19th, 1906. | 


SIDE-STREET LIGHTING. 
By A. C. HANSON. 


Tux problem of the lighting of the main thoroughfares is 
usually solved, except in some of the gas-mad towns, by the 
adoption of arc lamps; either flame, enclosed or ordinary 
open type. It must be recognised, however, that arc lamps 
of any thoroughly satisfactory type form too large units for 

the lighting of what may be conveniently described as side 
streets. The lighting of these streets, therefore, is usually 
effected by gas lamps, either incandescent or“ batswing ;" 
though, in a considerable number of towns, electric light in 
some form or other has been partially adopted. 

It will generally be conceded that ordinary carbon fila- 
` ment lamps are not a success for street lighting. The first 
experiment in electric street lighting (after the main streets 

had been lighted by arc lamps) in the town of which 
- the eléctric supply is in my charge, was by the erection of 
some 10 posts, each carrying two 16-c.P. lamps. These 


poste replaced batswing gas poste, and from a photo- 


metric point of view, the result was satisfactory, but as the 
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the effect in decrease of light is not. 


— s- VW - — m — — v 


— 


REVIEW. Vol. 60. No. 1,521, Jaxvanv 18, 1 


incandescent gas lamps replaced the flat-flame in the neigh. 


bourhood, complaints were heard of the dull electric light, E 


though on windy nights when moat of the gas lamps were : 
blown out, and the remainder were scantily clad with halfa + 


mantle, I have no doubt the wind-scorning electric lamps | 


were blessed. There is one form of carbon filament lamps 


that I think might have been adopted to a greater extent 


than it has been, and that is the reflector glow lamp, made 
with a reflecting back of parabolic shape, so designed as to 


throw a beam of light down the footpath. I have some | 


miles of streets lighted by these lamps, and the lighting both 
of the footpath and of the roadway is sufficient and uniform. 


Even here, however, the ubiquitous man in the street,” s 


whose method of judging street illumination is by seeing 
how completely he is dazzled by looking at the lampe, soon 


cries for the white-green glare of the 3 


incandescent mantle. 

In many towns the Nernst lamp has 
been largely adopted as a rival of thes 
gas lamps for side street lighting, and: 
there are many pointe in ite favour. 
With a proper globe, either clear or 
holophane, it is efficient ; the light 


is good, especially with the holophane 
globe; and the light is white enough 
to satisfy the popular demands. 

En passant, I should say that both 
the old type of frosted globe, and the 
more modern opal glass, are gres 
light absorbers, and should never be 
used. The frosted globe especially, 
after a few days’ exposure to dust and 
rain, is enough in iteelf to damn the 
Nernst lam The extreme unreli- 
ability of the Nernst burner, is, how- 


distribution of the a and A.D. type ' M 


ever, a strong argument against is 


use for street lighting ; one burner will 
burn, if it is allowed, for 1,000 hours, 
the next two or three may have an 
average life well under 100 hours. 

In Stirling, where I have about a hundred of this type of 
lamp in the streets, I have tried replacin all burners after a 
certain fixed life, вау, 600 hours, but the large proportion 
that give out before this life has been attained reduces the 
average life to an absurdly low figure ; therefore I have gone 
back to the system of letting each burner live ita own life 


with a maximum of 1,000 hours—and the results are some 


what better from the point of view of economy. When this 
system is adopted, however, one has to face the very un- 
pleasant fact that each lamp will be out one night in every 
few weeks during the dark season; and if two or three 
adjacent lamps take it into their heads to die on the same 
night, the lighting of the street on that night will hardly 
prove a good advertisement for electric street lighting. 

The tantalum lamp, the only form of metallic filament 
lamp freely obtainable as yet in this country, 18 the one 
which, to my mind, is beat suited for the electric lighting of 
side streets ; the locus of the light is large, the distribution 
good, the colour right, and the efficiency fairly high. I find 
that two 115-volt tantalum lamps taking about 36 ampere 
givea better lighting effect than a 4-ampere Nernst lamp. 
By this I do not mean to assert that absolutely more light 18 
obtained from the tantalum than from the Nernst lamp, bat 
that the lighting effect is better. The life of these lamps 18 
also more uniform ; only & small proportion expire under 500 
hours, in fact, quite as many last, over 800 hours. | 

By fixing the maximum Ше at, say, 650 hours, one » 
rarely shocked by the sight of a " dead un. One 
important point—don't over-ran tantalum lamps. A ri 
work near а feeding point is always catrying more than the 
declared pressure ; in such cases it pays to keep two voltages 


in lamps, say, 120 and 115, and arrange the lampe according 


to the real pressure at which they run. It is easy to “| 
districts separate, and with a little care, no confusion shou Я 
occur ; while the effect in the increase of life is marked, an 

| "ot. Assuming that tan- 
telum lamps have been chosen for side-street lighting; the 
next question ia, how are they to be connected to the mitt 
Undoubtedly the best method is to run 8 special rosin a 
street lighting, and where public lighting 60 7% 
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ordinary supply, this method will be adopted as a matter of 
In the majority of towns, however, the streets were 
fairly well cabled before side street lighting was thought of ; 
and in such cases the extra expense of a separate main might 
шт the scale in favour of incandescent gas. | 
It must be remembered that to get the full benefit оѓ 
separate circuits for street lighting, the system must be 
carried throughout ; little saving in wages, &c., is effected 
by having afew streets lighted from separate circuits, while 
the remainder are lighted by lamps connected to the distri- 
butor. In most small towns the engineer will not be able to 
obtain a lamp district at one “ fell swoop,” he will have to 
content himself with the conversion of two or three lamps 
lere and two or three lampe there, till finally the whole dis- 
trict is electrically lighted. In such cases опе is driven to 
connect the lamps direct to the ordinary supply, and if the 
work is done in a proper manner very little trouble will be 
experienced. A cheap, and, I believe, a usual method is to 
run lead-covered rubber wire from the distributor joint box 
пр to the switch and fuse box at Ње top of the post. If two 
points are carefully watched, this will make a satisfactory 
job, although I have now discarded lead-covered wire for 
this work. The two points are, firet, the wires must be pro- 
репу sealed at the fusebox, and second, the lead covering 
must be thoroughly protected from mechanical and chemical 
action on its way from the joint box to the lamp base. The 
ion of the lead covering may either be given by 
ranning the wire solid in wooden troughing, or, as I found 
to be cheaper, more convenient, and probably as efficient, by 
drawing the wire into circular loom. It is not easy to get a 
completely satisfactory seal in the fuse and switch box, as the 
que je small, few boxes are properly designed, and the 
extremes of heat and cold are very trying. It is worth 
rbile spending time and money on this detail, as the life of 
the service depends on it. The method I have now adopted 


isto ran two 7/23 specially taped wires in two lengths of: 


cirealar loom from the joint box to the switch. Up to the 
present I have had no trouble with any of the services run 
in this way. 

The switch I use is a double-pole switch with a double- 
pole fase attached to the switch block, which latter is 
removable for fuse renewals. It is moet important to have 
avery strong switch, as lamp-lighters are by no means 
gentle in their methods. In the earlier forms of switch, it 
км no ancommon occurrence for the switch handle to be 
twisted off the'spindle. The insulation of the switch and 
fuse should be of the best, as the apparatus is exposed to 
all the samples of weather for which this island is famous. 

A small detail which ig apt to be overlooked is that of the 


advisability of having an insulator between the lampholder · 


and the switch box. A breakdown of the insulation of a 
lanpholder is not infrequent, and should not be allowed to 
earth the post. If an insulating nipple is placed between 
the lampholders and the extension piece from the switch, an 
earthed lampholder is of small importance. 

The question of costs does not come within the scope of 
dae notes, and I can only say that I can compete with 
auivalent gas lighting on this point, and give in addition 
the advantages inseparable from electric lighting. 


——ÓÓ 


CORRESPONDENCE. 


laters received by us after 5 p.m, on Tuesday cannot appear 
vati] the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
ld unless we hare the writer's name and address in our possession. 


The Economy of Electrical Winding Plants. 


| note that you have been kind enough to refer in your 
м» of December 28th, 1906, to the paper which I read 
a Manchester, and before the Institution of Electrical 
Харет, in London. EE | 

| am Ng sure that your readers will give me credit, 
iog with Mr. Hooghwinkel, for wishing success to the 
шоп of electricity to winding, and I should like it to 
Ж karly understood that I am not, as some people have 


been good enough to state, an opponent to electric winding, 
and I only read my paper with the object of bringing for- 
ward as clearly as I possibly could, the existing state of 
steam winding in this country, and the possibilities of 
electric winding for heavy duties. 

It is, of course, very difficult to assume a standpoint 
which will meet every condition of working, and in the 
figures which I prepared in connection with my paper on the 
cost of electric winding plant, I took my generating plant of 
such a size as would be required supposing the set were to 
be used for winding only, and I quite agree that with larger 
units there will be a saving in the cost of the generating 
machinery. At the same time it must be borne in mind 
that I did not provide for any spare machinery. 

I have already stated that I do not consider that the mere 
statement that the consumption of steam per effective horse- 
power on the rope is less, has any great bearing upon the 
ultimate cost of the winding, because one has to take into 
account not only the mere coal consumption, but the differ- 
ence in first cost of the steam or electric winder, the large 
amount for interest and depreciation which this involves, 
and the amount of attendance involved in the two cases. 

Dealing, however, with the question of steam consumption 
per effective horse-power, I am sorry that I cannot accept 
the statement in your issue of the 28th ult., in which it is 


stated: Considering a steam winding plant of the most 


modern design, the steam consumption per effective horse- 
power-hour on the rope may be taken as 44) lb., over the 
whole 24 hours’ run, including all stoppages. This is a lower 
figure than has actually been hitherto attained, but should 
be attainable with the latest improvements in the steam- 
driven machinery." This you quote from the //ektrotechnische 
Zeitschrift. 

Tbe writer of this article is apparently not versed in 
the results which have been obtained from modern steam 
winding engines, and I think it would be of interest to 
your readers to have the actual figures before them of a 
test made at the Village Deep Mine, on the Rand, by 
Messrs. Laschinger, Robeson & Behr, the particulars being 
as follows :— 


Diameter of high-pressure cylinders 17 in. 


Diameter of low-pressure cylinders 28 in. 
Length of stroke jus кР 60 in, 
Type of winding engine ... Coupled com- 
pound tandem 
Duration of tet Se 7 br. 5 min. 
Total ore hoisted ... "i 1,542,213 1b. 
Depth hoisted from (vertical) us e 2,290 ft. 
Total indicated work in cylinders in ft.-lb. 4,145,821,180 
Total steam consumption € ме " 45,579 lh. 
Average initia] stcam pressure (abeolute)... . 132:30 Ib. sq. in. 
Average final steam pressure (absolute) 2°01 Ib. sq. in. 
Average moisture in steam supplied 0:565 per cent. 
PRINCIPAL RESULTS. 
Average shaft horse-power ... 251°812 H.P. 
Average indicated horse- power ..  295°602 H.P. 
Average steam consumption (per hour) .. . 6,434°682 lb. 
Average steam consumption per shaft H. p.- hour.. 25 5535 lb. 
Average steam consumption per 1. H. P.-hour 21:768 lb. 
Mechanical efficiency of hoisting apparatus 85:186 % 


It may be argued that this test is only over a period of 
7 hours 5 minutes, but a further test with the same plant 
was made by Mr. Atkinson, over the full day of 24 hours, 
the result being that the steam consumption per shaft horse- 
power was 32-3 lb., and during the period in which this test 
was made, the actual winding time was only 45 per cent. of 
the total time. This shows that the stand-by losses are 
nothing like as much as claimed by some of the advocates of 
electric winding. 

It is rather interesting to note that this figure compares 
very closely with the figures given as the consumption at 
Zollern II over a 24-hour day, namely, 31:5 Ib. 

These results are also borne out by the tests which have 
recently been made on the compound steam winder at the 
Sherwood Collieries, and I hope to be able to give some 
details of these tests at an early date. 

There is no question that a motor-generator—with a 
heavy fly-wheel or an equivalent arrangement— is absolutely 


necessary if a high efficiency is to be obtained, but it must be 


remembered that this piece of machinery is very expensive, 
and further, that in collieries where the winding is done in 
eight hours per day, and the winding engine is only required 
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occasionally during the night—it is usual to keep the motor- 
generator running, and the loss due to this will far more 
than equal the loss due to condensation in well covered steam 
pipes. 

Against the advantages of the motor-generator or Ilgner 
system, it must be remembered that the loss between the 
horse-power of the engine driving the generator and the 
actual horse-power transmitted by the winding motors to the 
drums, is something like 45 per cent. 

To prove that the actual consumption of steam per useful 
horse-power is not the only point to consider, it may be 
interesting to refer to the figures which I gave in connection 
with some of the steam winding plants, as under : — 


steam 


. Cost per 
Д Топѕ consump- Vulue of 
Name of Colliery. Phan wound tion per coal per 100 tons 
depth. Me | of coal 
per day. useful ton used, | 
9 | wound, 
H.1 Ф 

Bolsover ... 373 vds. 2,000 129 lb. 28. ба. 5s. 31d. 


Denaby & Cadehy 703 yde. 3360 8g lb. 18. Gd. 58. 2d. 


H. Rhodes (Rother- 550 yds. 3,186 48 1b. Зв. Od. 3s. 11d. 
ham) | 


Hickleton Main .. 542 yds. 2,900 88 lb. 3s. Od. Os. 104. 


These results are obtained from plain winding engines 
without any great attempt at economy, and it becomes a 
great question (where the value of the coal used under the 
boilers is small) whether there is any advantave in spending 
a large sum of money on very economical and more expen- 
sive winding engines. 

I further note that vou refer to winding speeds being 
increased from 20 to 32 ft. per second. I am aware tbat 
this slow speed of winding is common on the Continent, but 
in this country the speed of winding is generally from 60 to 
70 ft. per second, and sometimes faster, and the designers of 
electric winding machinery for modern pits in this country 
must be prepared to supply winding plants to deal, not with 
the small outputs mentioned by most of the speakers who 
discussed my paper, but with outputs of not less than 
2,500 tons to 3,000 tons in eight hours, from depths of 500 
to 700 yds. | 

I must confess that [ was pleased at the amount of dis- 
cussion which arose upon my paper, but greatly disappointed 
that not a single figure was brought. forward by anyone ав 
to the actual cost of the winding plants on the Continent, 
or any figures obtained from actual working results, and I 
think it would be very helpful to the electrical profession, 
and also to colliery owners, if the actual cogts of some of the 
larre winding gears were given—including the proportion 
of the cost of generating machinery — and the results 
reduced to the actual cost of winding 100 tons of coal. I 
am aware that the depth bas to be taken into account, but 
this can easily be considered. 

In conclusion, I would like to try and remove the im- 
pression thut I am an opponent to electric winding. J am 
satistied—as I have already stated—that there is a very large 
field for electric winding in suitable positions, but I do 
think in trying to compete against steam winding with high 
class engines, for heavy outputs, that we have a very severe 
task before ug, and it can only be done by a very great reduc- 
tion in the cost of the electric winding machinery, which— 
as far as I can see at present—is hardly possible. 


W. C. Mountain. 
Gateshead-upon-Tyne, January Rth, 1907. 
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Turbo-Generator Tests. 


teferring to the paragraph which appeared in your issue 
of November 30th, and to Mr. Conover’s letter to you of the 
28th ult. relative to the above, I should like to confirm the 
views of the В.Т.-Н. Co. as to the temperature rise of turbo- 
alternators. 

The experience of the Brown, Boveri Co. with close upou 
ene million H.P. of turbo-generatora to its credit shows con- 
clusively that such machines (whether A.C. or D.C.) can be 
built to conform to any reasonable requirements in respect 
to technical performance, and this exceptional experience 
would permit that company to guarantee under the most 
stringent conditions a temperature rige of 70? F., if such was 


called for, without sacrificing the other desirable qualities of 
the machine. This not only applies to machines of a 
thousand or so kilowatts output, but to the largest, size stan- 
dardised by us—for instance, to 10,000 or 12,000-kw. 
alternators. 

Whether such low temperature rises are really necessary is 
another question altogether, and one that has been answered 
in the negative by Continental users: doubtless before long 
our own Engineering Standards Committee will also make a 
pronouncement on the subject. 

As a matter of fact, the great point in respect to the tem- 
perature rise of turbo-generators is not that this should be 
as low as possible when measured on more or less accessible 
external parts, but that the temperature rise should be as 
uniform as possible throughout the machine, no internal part 
being much warmer than the accessible portions. Both 
electrically and mechanically, excessive temperature differ. 
ences are very undesirable—much more ғо than in any other 
class of electrical machinery—but a great number of people 
continually overlook the fact, and as long as they can get а 
70° F. rise with a thermometer applied to an accessible part, 
are indifferent to what the actual temperature inside the 
cores or the coils may be. 

I do not think it is too much to say that during the next 
few years some marked changes will be geen in respect to the 
present ventilating arrangements of most turbo-alternators 
made in this country. 


| A. C. Eborall. 
Westminster, Junuary 80, 1907. | 


Tramway Lifeguards. | 


I have just had a curious case of a small child, 25 years 
old, falling in front of a car and operating the lifeguard. Our 
lifeguard hanging gates are fitted with two wooden longi- 
tudinal strips spaced 2 in. apart, and in the cage referred to 
above, the foot of the child passed between the wooden stripe 
and got jammed there. 

Fortunately, owing to the promptness of the motorman. 
the car was pulled up almost at once, and the child received 
no injury. There was a good deal of difficulty, however, in 
extricating its foot from between the strips. 

I have just measured some сагв of quite recent make, 
fitted with a similar type of lifeguard, and these wooden 
strips are spaced 29 in. apart. 

І should be glad to hear’ if any other managers have met 
with a similar occurrence to the above, and if so, whether 
they have taken steps to reduce the distance between the 
strips in consequence. The contingency of the above 
happening where very small children are concerned is always 
present, and it would seem desirable in all new lifeguards, 
and also when repairing old ones, to reduce this distance, 
say, to 1) in., which would probably be perfectly safe. 

On consideration it would seem that there is an even 
greater risk of the foot or leg being trapped owing to the 
considerable space there is above the two stripe of the 
hanging-gate and the underside of the car platform, amount- 
ing to 10 in. or more. | 

There is always a likelihood of a person being caught by 
the hanging-gate with his legs turned towards the car 
and raised some distance from the ground, so this would 
reem to constitute a danger to both childen and adults. The 
fitting of a third or even fourth strip would, I think, remove 
this possible danger. ! 


P. J. Pringle. 
Burton-on-Trent, Janwery 12th, 1907. 


Metallic Filament Lamps. 


May I be allowed to add my testimony in favour of 
tantalum lamps. Eighteen months ago we installed the 
first pair in a street lamp ; this pair has now been burning 
nearly 3,000 hours, and is still giving a better light than 
two new 16-c.P. carbon filament lamps installed in an 
adjacent lamp-post. Some time during this past 15 months the 
filament of one of the lamps broke, but must have immedi- 
ately anchored across another filament, as the street lighting 
reports do not contain any reference to this lamp having been 


cM 


reported “out.” We have within the last three months: 


fitted some 20 of our street lamps with tantalum lamps, and 
во far not a single filament has failed; and we have now on 
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order a sufficient number of tantalum lamps to change over 
the remaining 200 street lamps in which carbon filament 
lamps are still installed. | | 

(nr private consumers have already realised the benefit 
of these ‘amps, and the local wiring contractors, I am sorry to 
ay, are unable to obtain lamps fast enough to meet the 
demand. Several of our customers have already reduced 
their bills hy 30 per cent , at the same time obtaining в better 
light, and while such reductions a8 this may adversely affect 
the income of supply stations at first, I feel sure that we 
shall more than make up for this later on Fy the great help 
that this type of lamp will give us in fighting incandescent 


em John B. Morgan, 
Electrical Engineer, 


U.D.C. Electricity Works, Horsham, 
January 12th, 1907. 


In the course of the discussion last Thursday in connection 
with Mr. Swinburne’s paper, Prof. Silvanus P. Thompson 
stated that he bad installed in his house six tantalum lamps 
last Aogust, and that only two were still burning. It would 
hare been fairer if the Professor had added that he is now 
supplied with alternating current by the Hampstead Borough 
Council (who took over the consumers of the Hampstead 
battery Co.). It can surely not have escaped his notice that 
the makers have extensively advertised the fact that 
tantalum lamps are not reliable when used on alternating- 


current circuits. 


*Appy Ampstead. 


Wireless Telegraphy and the Admiralty Contract. 


We now know precisely what is the value of Mr. Cuthbert 
Hall's statements. They stand—or rather fall—upon 
nothing more than his own unsupported ipse diri. The 
oracle has spoken: it cannot be contradicted. Mr. Cuthbert 
Hall is infallible; his denial outweighs all the evidence, 
even the production of the official documents themselves. 
The Admiralty officials are obvious fools to think that their 
extract means what it says—for Mr. Cuthbert Hall declares 
it does not, and his word must be taken as final. It is 
amply gorgeous. | 

Now, I made the statement, the deliberate and considered 
statement that, under its contract with the Marconi (o., the 
Admiralty is not compelled to purchase from that company 
any other apparatus except jiggers and trays of Leyden 
jars,” Mr. Cuthbert Hall rushed into print to deny the 
statement, but he has given no authority or reference in 
support of his denial. My reply was definite and complete: 
I gave the reference to the contract’ which апу person can 
баш fora penny from H.M. Stationery Office, and in which 
there is printed а Schule of such apparatus as the Admiralty 
is under that contract still compelled to purchase—if it pur- 
chases any more—from the Marconi Co. The schedule 
contains a list of four particular types of jiggers, and two 
jerticular arrangements of Leyden jars. nothing more. Yes; 
летел and jars. I challenged Mr. Cuthbert Hall to say 
whether any other apparatus was scheduled. He does not— 
because he cannot—mention any other apparatus that is во 
scheduled ; and his denials have no force, they are sheer 
empty words, lacking the solidity even of a coherer. 

The officials of the Admiralty are not fools : the public 
ме not fools, The Admiralty does not draw up lists of 
things which it is compelled still to buy from the Marconi 
(o. and pot them down solemnly in a special schedule, 
^ «nir to blind the public, or for fun, or merely to oblige 
Mr. Cuthbert Hall. Jiggers and jars are the only things 

“ted in the Admiralty schedule of things it still is not free 

ю hay elsewhere. Any other apparatus covered by the 

ontact, and not inserted in the schedule, is outside the 

"mitariong attaching to the things that are in the schedule, 

bamels, jiggers and jars. To secure, amongst other things, 

‘hs nght of freedom from being bound to buy other 

Орта (except Jiggers and jars) from the company, the 

Admiralty. paid a large sum. Twenty thousand pounds may 

7 have been an excessive price: but it was paid by the 

mien, And now withont a scintilla of evidence, on bis 

ant and unsupported denial, Mr. Cuthbert Hall bas 
ardihood to argue that the Admifalty has not got, the 


freedom of purchase so dearly bought! It is high time 
that the attention of the Admiralty board was directed to 
this repudiation by the managing director of the Marconi 
Co. of the provisions во carefully laid down. The clauses 
of the published contract are perfectly clear. The Admiralty 
has contracted to obtain freedom of purchase. save with 
respect to certain scheduled articles. It paid the Marconi 
Co. large sums for that contract and to secure that freedom. 
The only articles scheduled are jiggers and trays of Leyden 
jars. Even the prices are agreed : jiggers from 10s. 9d. up 
to £1 1s. 6d. each ; Leyden jars from 19s. 8d. to £1 Os. 8d. 
apiece (trays included). If Mr. Cuthbert Hall pleases to 
write 50 more denials, he will not thereby put into the 
schedule any other articles, because they are not there now. 
How sorry he must be that he did not include relays, masts, 
coherers, and а few other details. Jiggers and jars : jiggers 


and jars. Ha! ha! 
Your Correspondent, 


Street Lighting. 

At the time of the lighting of Kingsway and Aldwych I 
noticed an article in a daily paper giving full particulars of 
the lighting of this street. It finished up with a sentence to 
this effect : ** When the lighting is completed Kingsway will 
be the best lighted street in London.” At present Kingsway 
and Aldwych cannot be called well lighted. The high- 
pressure lamps, though fairly good ones, are not nearly 
powerful enough to efficiently light this wide thoroughfare, 
and a great mistake was made in trying to light the new 
street with gas. 

Oxford Street, with its new flame arc lamps, is a magnifi- 
cent sight, and is undoubtedly the best lighted street in 
England, if not in Europe. The standards are extremely 
graceful, and the Marylebone Council are to be commended 
for the brilliant hghting of this handsome thoroughfare. 
How different the effect would have been had the gas company 
got the contract—long rows of ugly gas standards, their sickly 
green rays making people look like corpses, and what light 
there was wasted on the gutters : 

Old Reader. 


— — 


Publicity Methods. 


I am very pleased to note from your lender in the current 
issue that you intend to pursue the above subject further, as 
in these times of strenuous opposition on the part of gas 
undertakers it is essential that electricity undertakings should 
retaliate in similar fashion. 

I believe it is generally conceded that lecal electrical exhi- 
bitions have considerable advertising value. ‘Those, how- 
ever, who have ever organised such an exhibition know 
tlie amount of trouble and expense involved—particularly in 
the smaller towns, where manufacturers of electrical 
apparatus, &c., do not seem inclined to render as much 
assistance as in the case of larger towns and cities. 

It has occurred to me that if a firm possibly advertising 
agents—would organise an exhibition on a portable scale ; 
their show could be booked to tour from town to town im 
a similar manner to theatrical companies; they could be 
paid so much a week for their services, or in the case of the 
more avaricious authorities who make a charge to the public 
for admission, they could be paid the takings, plus a fee. 
In this way the very best exhibition would be obtained, and 


also the experienced staff would be possibly better and more 


convincing exponents than the local engineering staff. 

I am aware that a similar travelling exhibition was 
organised by Messrs. Edmundson some time асо, and I 
believe the results were eminently satisfactory, but, the ser- 
vices were, of course, confined to the various undertakings 
controlled by that firm only. 

I feel sure that such an organisation would be most 
effective both to promoters and clients. Of course, the 
difficulty of different pressures, continnous and alternating 
current, &c., found in different towns would crop up, but 
apparatus could be specially designed so that the insertion of a 
little resistance, or in one or two cases the substitution of 
alternating for direct current apparatus, would easily over- 
come that. 

Electricity Works, Bray. 5 

January 149, 1907. 
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NEWS ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


New Electric Light Fittings, 


On the occasion of a recent call at the works of Messrs. H. W. 
SAMBIDGE & Son, LTD. (Birmingham Chandelier and Gas Fittings 
Works, Highgate Street, Birmingham) we had an opportunity of 
seeing a variety of examples of the firm's high-class products in art- 
metal work резина marked originality of design. This quality 
was particularly noticeable in their electric light fittings. The 
firm have now issued a small pamphlet illustrating a number of new 
designs of Flemish designs. From these we select a couple. Fig. 2 


Fic. 5 —" LITTLE HUS TIER HAND GRINDER. 
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Кто. 1.—A SAMBIDGE FLEMISH PENDANT FITTING. 


represents a four-light bracket and pendant combined, aud fig. 1 is 
an elaborate Flemish pendant, suc 


has they supply for 6, 8, 12 or 
18 lights, with a spread of 32 in. 1а this small booklet there will 
а1зо be found bracket and standard fittings in similar style. These 
fittings have hollow arms, so that all the wiring is unseen. They 
are fitted with Huntalite” candles which give a very р} 
appearance afd effect. The 


patterns illustrated are strictly 
eotrect models in every detail, ш че ишу 
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** Little-Hustler ” Electrie Tools, 


The AHMORDUCT MANUFACTURING Co., LT», of Farringdon 
Avenue, E.C., аге just issuing a new list (L.H. 753), in which their 
auxiliary machine tools, known as the 


' “Little Hustlers” are 
described. In fig.3 we show a Plug lampholder adaptor which 
has considerably advanced the adaptability of these tools. 

The variable speed breast drills were introduced by the eom. 
pany some two yeara ago, and they are now doing service in many 
large shipbuilding yards and engineering works at home and in the 
Colonies. The sensitive bench drill is shown in fig. 4, a 
be seen that, as in the 


nd it will 
case of the breast drill, the current is sup- — 
plied to the machine by a flexible cord connection, which is attach- й 
able to any ordinary lamp-holder ог 


plug. The drill is a 
adjustable in a vertical direction to Шерт. this tec 
is simple, and admits of the removal of the drill at any 
desired time, and the drill can be readily converted into a 
breast drill by means of the necessary attachment. This circular 
also contains particulars of Little Hustler” hand-grinders 


for direct and three-phase current—which are intended for grind- pe 
mg or buffing heavy work, which it is impossible to bring to a 
stationary tool. They are claimed to be particularly useful for 
heavy castings and bulky articles which, where a tool of this 
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Ба. 2.—ComMBINED BRACKET AND PENDANT. 


description is not available, have to be hand-worked al very con- 
siderable expense. The motor is actuated by a switch in а similar 


manner to that used in the case of breast drills. A strong handle 
is attached to the head of the machine, and the neck. supplies the 
second hold. The op 


erator is protected from the emery, or buffer 
wheel, by а shield. A patent automatic overload out-out is attached 
to all direct-current machines. 


The band and bench grinders are shown in figs. 5 and 6. In the 
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Fic. 6.— LITTLE-HvSTLER" BENCE GRINDER. 


circular already referred to there will be found a table of prices, 
weights and dimensions, also diagrams showing the construction of 


the tools. 
Cable Troughing. 


Mr. G. Braviax, of Upper Thames Street, E.C., is putting. upon 
the market a patent system of cable troughing for application in 
tbe laying of electric cables. The troughing is made of hot- 
milled iron, tarred inside and outside. It consists of two halves 
top and bottom—each being semi-circular in shape, and fastened 


Fia. 7.—CaABLE TROUGHING. 


ber by means of clamps and cotters. The various pieces are 
— lengthwise over each other in such a way that a top half 
oreriips two bottom halves, and rice versá, thus forming half joints 
кетш above and below. This trouzhing is made tne subject of 
émeitvalarathat bave just been published by Mr. Braulik, wherein 
the various advantages which are claimed for it for protection of 
abies from outside influences, such as pick-axe blows, and from 
the effects of cement upon lead, and in various other ways, are 
dwelt upon at some length. It is also suggested that the troughing 


Fic, $.—CaBLE TRoUGHING AS Larp. 


2 its hall form is well adapted for protecting cable laid in private 
mounds along railway tracks &e, In figs. 7 and 8 the system is 
Ei: sufficiently clear without any further textual explanation. 
u Le list before us prices are given for different sizes of troughing 
tel connections, also for cutting machines for oblique or vertical 
"Ux, and a special key for fastening clamps and cotters. 
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Ёш? r. Barrot TRAA vg AND Слввілав Co., LTD. 


\ оз; 
"is, volving the question of the effect of creosote on 
ù vero on Friday in Bristol County Court, after a two 


T Mr. E. J. Castle, K.O., and a special jury. 
ui tod Mr. Henry West, nurseryman, of Cheltenbam 
Y 5 endanta were the Bristol Tramways Co., Ltd. 
unn a one stated thatin May, 1906, the Bristol 
idus time Mr. West 
May bing М kave stock for his 
oer, Dee exposed. Seventy or eighty trams ed 
wh ai кше Ma and June Mr. West noticed while he was 
ts that they withered and died in & way that 
to him, They did not wither from the roots 


upwards, as was generally the case when plants decayed, but from 
the leaves downwards. Plaintiff became satisfied from inquiries 
that the damage caused to his plants was due to the creosote in 
which the wood tramway blocks were steeped for the purpose of 
preventing decay. The gardens of five or six other persons were 
similarly affected. 

Mr. VacHELL, for the Bristol Tramway Co.,said as far as he 
knew, and as far as those who were with him in that case knew, 
that was the first time in any Court of law that these creosote 
blocks had been impeached. The company had not subjected the 
blocks in Cheltenham Road to a larger dose of creosote than was 
ordinarily used in Bristol or in other parts of the kingdom. 

The JUDGE said he should tell the jury that if they found that 
for ten years the road had been paved with creosote without 
damaging the neighbouring gardens, and this particular year that 
damage had arisen, they might draw the conclusion that an un- 
reasonable amount of creosote had been used. 

Among the witnesses for the defence was Mr. Q. T. C. EDWARDS, 
resident engineer to the Bristol Tramway Co., who said creosote 
beech blocks had been used in his 16 years’ experience in Bristol 
for making up tramway tracks. He bad never heard of their 
injuring plant life before. The blocks in Cheltenham Road were 
impregnated with eight pounds of creosote to the cubic foot. 

Mr. WILLIAM WEAVER, formerly engineer to the borough of 
Kensington, said he had had laid a million square yards of this 
class of paving. He had never heard of a claim for damage to 
vegetation. | 

Similar evidence was given by Mr. Jonx Mcünzcon, superin- 
tendent of the Improved Wood Со, London. 

Mr. F. W. Sroppanr, analyst, said he had subjected the creosote 
used in these works to a gradually rising temperature. The 
mischief complained of could not have been caused by vapour from 
the creosote. Creosote was used as a dust preventative. The con- 
dition of the leaves taken from plaintiff's garden was inconsistent 
with damage by fumes, and he did not believe the dust theory, as 
the effect would have been general over the leaves, instead of 
partial. 

The jury, after a long consultation, were unable to agree, and the 
Judge discharged them. 


City оғ Lonpon ELECTRIC LIGHTING Co., LTD., +, WILLINGTON 


ә 
In the City of London Court on Friday last, before his Honour 
Judge Rentoul, K.C., an action was brought by plaintiffs against 
Mr. J. Willington, 15, America Square, to recover payment for 
energy supplied and meter rent charges. 

The DEFENDANT said he entered into an agreement with plaintiffs, 
by which they were to supply him with electric current for lighting 
purposes. First of all they wanted to impose upon him the 
payment of а fee of £3 by way of a deposit, which he declined 
to pay, pointing out as he did so that the gas companies did not 
make such а charge. Under the circumstances the plaintiff com- 
pany said they would put on the electric light without insist ing 
upon the deposit. After he had gone to the expense of 412 for 
electric light fittings they cut the electric current off, and he was 
very much annoyed. The agreement under which the current was 
supplied was sent to him, and he had struck out the £3. The 
plaintiffs had accepted the position. 

Mr. H. Bacon, who appeared for the plaintiffs, said the plaintiff 
company was very surprised to find that the £3 bad been struck 
out, and he could quote from the statute under which they 
worked. They connected the defendant on January 18th last 
year, and when the defendant refused to pay the deposit they 
cut off the supply. They were now suing the defendant for 
expenses in connecting and disconnecting the current supply. 

The DEFENDANT added that the plaintiit company told him 
distinctly that they would waive the £3. He refused to pay the 
deposit on principle, and he told the company that it was evidently 
a practice of theirs, and that it ought to be known throughout the 
City of London. He told the company in plain terms that he did 
not intend to finance their concern. | 

Mr. Bacon said the statute clearly gave them power to demand a 
deposit where they thought it necessary, and they did think it 
necessary in the defendant's case. | 

Judge Кемто0г, K.C., said he could quite understand a deposit. 
being insisted upon by the company, and, indeed, there was notbing 
unreasonable in it. | 

Mr. Bacon said it was quite true in some caseg they did not 
insist upon having a deposit. There was no truth in the suggestion 
that they bad agreed to waive the deposit, and as soon ав they 
knew the defendant would not pay they cut off the connection. 

The DEFENDANT: Why, you tried to get £3 first of all out of me 
and I said it was nonsense. 

After further discussion, Judge RRNTOUH said he would 
judgment for the plaintiffs for 198. 2d. with costs. 

Mr. Bacon said they would not ask for their expenses, 


give 


C 


Thermit Welding.—Messrs. THERMIT, Lrp., have 
obtained an order from the Wallasey U.D.C. for the welding of a 
small tramway extension which the Council is carrying out; also the 
contract for the welding in connection with the reconstruction of 
the Birchfield Road Tramways, Handsworth. 
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BUSINESS NOTES. 


Lamp Tests: Gas and Electric Lighting.—We are 
informed that the Westminster Electrical Testing Laboratory, of 
York Mansion, Westminster, has just completed a series of candle- 
power, consumption and life tests on the principal makes of gas 
burners and electric lamps, showing the relative merits of different 
makes of lamp, whether gas or electric, and serving as a true basis 
for the calculation of the respective costs of gas and electric light- 
ing. The results of the tests have been printed in three volumes, 
either of which can be supplied to subscribers at а charge of 21s. 
each volume. We are informed that the lamps were all run fora 
period of 500 hours, with the exception of the Osram and Tantalum 
lamps, which were carried on to 1,000 hours, and were tested for 
candle-power at start and afterwards every 100 buura. The reports 
include the figures for every individual lamp at each period, the 
average of alllamps or mantlesof each make at each period, and 


tables showing the average of all lamps of each make, throughout 
their 500 or 1,000 hours' run. 


A Long-Distance Trial of an Electrical Motor 
YVehicle..—The Electromobile Co., Ltd., is in negotiation with the 
Automobile Club of Great Britain and Ireland with regard to a 
trial under the supervision of this body of one of the company's 


electrical motor carriages under ordinary everyday running condi- 
tions and over a distance of 6,000 miles. 


* Stalloy "—a New Steel Alloy.—Messrs. JOSEPH 
SaNKEY & Sons, Lrp., of 88, Bishopsgate Street Within, E.C., 
have sent us particulars of the new pat. nted alloy which they are 
introducing for use in electrical apparatus; in this alloy—known as 
“Stalloy "—the hysteresis and eddy-current losses have been 
reduced far below those of the best brands hitherto obtainable. As 
will be gathered from the accompanying figures, even Mesars, 
Sankey's own special brand “ Lohys” has been left far in the rear. 
Diavram No. 1 shows the average total loss in sheets of 0:014 in. 
thickness (about No. 28 S. W. G.) at 50 cycles aud various magnetic 
densities. The improvement is still more apparent in the case of 
thicker sheets, as will be seen from diagram No. 2, which shows 


was two hours. Mr. J. G. Griffin, electrical engineer, was present 
on behalf the Swindon Corporation, and Mr. A. M. Hicks for 
Messrs. Ep. Bennis & Co., Lro. The boiler was of the Lanca- 


shire type, 8 ft. x 30 ft.; Lydbrook slack coal was used, and the 
following results were obtained :— 


Bennis stoker and 
compressed air 


System of firing. Shovel stoker. 


urnace. 

Calorific value of coal per 1b. as 

fired... 25 Ке . . 12,168 BTH.v. 12,436 B. T. v. 
Coal burnt per boiler per hour... 2,156 lb. 1,960 1b. 
Coal burnt per sq. ft. grate 

surface per hour -" 66:34 lb. 50°26 Ib. 
Equivalent evaporation per 

boiler per hour - se. . 12,803 lb. 18,095 lb. 
Equivalent evaporation per sq. 

ft. heating surface per hour... 12:83 1b. 18:13 lb. 
Equivalent evaporation. per lb. 

of coal... 55 set - 5 94 lb. 9 232 lb. 
Total thermal efficiency ob- 

tained... bs ae s 4714% 717196 
Extra water evaporated as from 

and at 212° F. per boiler per 

hour as T" ie — 413395 
Extra water evaporated as from 

and at 212° F. per lb. of coal... — 55°32 % 


Consular Notes.— Sratx.— The Austro-Hungarian 
Consul at Barcelona, in a recent report, states that the unprece- 
dented extension which has taken place in recent years in clectric 
lighting in Spain has resulted in a largely increased demand for 
electric lamps, but although these articles are now produced in the 
country, it is still necessary to import from abroad. In 1905 the 
imports of incandescent lamps amounted in value to 489,660 pesetas, 
as compared with 611,756 pesetas in 1904, and 853,384 pesetas in 
1903; the imports of arc lamps were valued at 1,572,312 pesetas in 
1905, 1,793,472 pesetas in 1904, and 2,138,720 pesetas in 1903. In 
spite of the decrease which has taken place in the importation of 
these goods, it is to be noted that the imports from Austria- 
Hungary in recent years have showed an appreciable increase. 
The majority of the imports are, however, from Germany, 


Diacram 1. 


DIAGRAN д. 


the losses in sbeets of various thicknesses at 10,000 B., 50 cycles. The 
hysteresis loss of "Stalloy" is only 0 2 watt per lb. at в = 4,000 
and 100 cycles, whereas with Lohys" it is 0'4 watt. With 
“ Stalloy ” thicker sheets may be used, and, therefore, handling and 
stamping may be reduced, and less space wasted with insulating 
material. In designing electrical machinery the special qualities 
of Stalloy " may obviously be taken advantage of in reduction of 
size, increase .of output, improvement in efficiency, or lower 
workiog temperature. Diagram No. 3 shows the variation of в 
‘with н, throughout the usual working range. Mr. Robt. Jenkins is 
the London representative of the makers, at the address given above. 


Anchor Cable Co., Ltd.—At the yearly meeting of the 
staff of this company, held at Leigh (South Lancashire) last Saturday 
evening, it was mentioned that last year had been a most successful 
and prosperous one for the works. Substantial Government con- 
tracts, valued at several thousands of pounds, have been carried out 


at the Leigh works, in addition to the manufacture of lighting and 
power cables. 


Motor Show.—Preparations are well in hand for the 
automobile display which is to be held at the Agricultural Hall, 
London, in April next, under the direction of Messrs. Cordingley 


and Co. The forthcoming event will be the twelfth of the series 
at the Agricultural Hall. 


Boiler House Economy.—The following interesting 
particulars of the result of & boiler test made at the Swindon 
Corporation Electricity Works have come to hand. The 
test was made between a shovel stoker and the Bennis sprink- 
ling stoker and compressed-air furnace. The duration of the test 


DIAGRAM 3. 


JaPAN.—The American Consul Gencral at Yokohama, in а 
recent report, states that with the immense development of elec- 
trical enterprises in Japan, the demand for copper wires and cables 
is increasing daily, and the Furukawa Copper Mining Co. has 
decided to establısh a new factory for the manufacture of copper 
wires at Nikko, the present factory being found to be inadequate to 
meet the demand. According to the latest report, the total output 
of copper wire from their works amounts to 300,000 to 400,000 kin 
(kin = 14 lb.) per month, which is chiefly supplied to the various 
cable manufacturing companies of Tokio and Yokohama. The 
majority of the covered wires used by the department of communi- 
cation is imported from abroad, and the native manufacturers are 
said to be contemplating a cable factory on a very extensive scale. 

Russia.—In а recent report, the Austro-Hungarian Consul at 
Kieff states that in spite of unfavourable business conditions which 
prevailed in 1905, the trade in dynamo machines was very good, 
owing to the fact that long-projected installations in sugar works, 
mills, &c, were carried out. The machines were for the moet part 
supplicd by German houses which possess branch factories in Russia. 
Incandescent electric lamps are, as a rule, purchased at the 
Verkaufstelle der vereinigten Gluhlampenfabriken, in Berlin. 
Carbons are supplied chiefly by Russian houses, the foreign goods 
of this class being too dear. Telephone apparatus of the Ericsson 
system is in demand. Table lights, &c., are imported chiefly from 
Germany, and house telephone apparatus from Austria. Globes 
for electric lights find a good demand, and are supplied chiefly 
from Austria; as the duty on these goods ia somewhat high, they 
should be made as light as possible. Telephone bells, signal wires, 
cables, &c., are manufactured in Kieff, St. Petersburg, Moscow and 
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Book Notices.— / Japan Year Book, 1906. Tokyo: 
The Japan Year Book Office. 7s. net.—This is the second annual 
[ssue of this exceedingly interesting volume, which can be obtained 
from the European agents (the Japan Press, 7, Byward Street, 
EC. A diary of 1905 brings to mind the series of very im- 
portant events which have so recently occurred in the Far East, 
and an interesting section is that entitled Who's who in Japan?“ 
giving brief biographical notes of the more prominent men in the 
Japanese nation, There are chapters dealing with home and foreign 
trade, railways, communications, mines and mining, population, 
local government, geography, education, religions, &c. On page 360 
we find а list of the leading electric lighting companies, of which 
there are altogether 67 with a paid up capital of Y.15,656,130. 
Electric lighting companies in London in their palmiest days never 
did so well as these Japanese. concerne, some of whose latest 
dividends are 15, 16, and 20 per cent. The statistics relating to 
telegraphy and telephony on pages 482-4 show wonderful progress. 
At the end of 1894 there were only 2,843 telephone subscribers, 
while at the end of 1904 the total was 35,528. All who bave any con- 
nection with Japan or Japanese industry, or who wish to know 
anything more about this remarkable people and its progress, 
would find this book of great value. 

One and All Gardening for 1907 is already so well known that 
we need only mention that this 200-page twopenny annual has just 
been issued by the Agricultural and Horticultural Association, of 
92, Long Acre, W.C. The publication would be considerably 
improved if the illustrations were printed. 

Willing's Press Guide. London: 125, Strand, W.C.— This simply 
arranged and useful guide to the Press has with the 1907 edition 
reached its thirty-fourth annual issue. At one shilling the 
purchaser certainly gets full value for the money laid out. 

Ajlársvárlden, 1906.— We have received from the editor of our 
valued Swedish contemporary, Dr. E. E. Etzel, а copy of the 
special number of Ajdrsvdriden for 19:6. It is a very remarkable 
production, comprising 300 pages of editorial matter, to say nothing 
of numerous pages of advertisements, and dealing with the leading 
industries of Sweden, her resources, commerce and future prospects. 
There are, besides, very many articles of general interest, and the 
whole is profusely illustrated. One section deals with the Swedish 
tour of British journalists which took place last summer, giving the 
opinions of a number of them on Swedish industry; these are 
unanimously couched in tones of admiration and eulogy. Many 
snspehots of the tour accompany this section, and it is clear that 
the party had the time of their lives! 

“Precision Grinding.” By H. Darbyshire. 
stable & Co., Ltd. 1907. 68. net. 

“Electric Railway Engineering." By Н. F. Parshall & Н. M. 
Hobart. London: A. Constable & Co., Ltd. 1907. 42s. net. 

“Proceedings of the Tnirty-Ninth Annual Convention of the 
American Institute of Architects.” 1905-1906. Washington: The 
Board of Directors, A. I. A. 

“The Municipal Engineers“ Specification." No. 2., 1906. 
London: The Proprietors of the «Builders! Journal and Archi- 
tectural Engineer, 28. 6d. net. 

“Durch Radium bez, Rintgenstrahlen hervorgerufene Miinzab- 
bildungen.” By Chr. Jensen. Excerpt from the Annalen der 
Physik. Leipzig: J. A. Barth. Я 

“Proceedings of the Physical Society.” Vol. XX, Part HI. 
December, 1906. London: Taylor & Francis. 


A Contract Dispute.—Messrs. Leo Sunderland & Co., 
the contractors for wiring, supplying and erecting electrical fittings 
at the generating station for the sum of £430, have issued a writ 
against the Bermondsey Borough Council for the recovery of 
£169 17s. 9d., and damages for breach of contract. The dispute 
bas arisenon a claim by the contracting firm for the payment of 
extra expenses incurred, mainly due, as alleged, to the slow progress 
of the building. 


Catalogues and Lists.—CaxBRIDGE SCIENTIFIC IN- 
srnrukxr Co, LTD., Cambridge.— Illustrated Catalogue No. 42 
(80 pp.) giving very full descriptive particulars, together with well- 
executed pictures and information as to prices, of many of their 
various phyaical instruments other than electrical instruments and 
thermometers, We may indicate the scope of the list by stating 
that the different sections in the catalogue are:— General laboratory, 
equipment, apparatus for special and angular measurement, record- 
ing And time-marking apparatus, mechanics, balances and weights, 
sound, light, heat and magnetism, seismographs, also examples of 
special apparatus. 

Mrssns. MEBRYWEATHER have sent us one of their wall 
calendars with monthly slips for 1907. There are two interesting 
views of their fire extinction specialities shown in colours, one 
representing а steam engine of the Johannesburg Fire Department, 
sud the other a motor fire boat supplied for Venice. 
ni вз. GrbBows Ввоз, LTD.  Dibdale Works, Dudley.— 

пан list (8 рр.) showing their various pressed-steel tanks 
and pipes, pressed-steel tie bars for tramway rails, &c., also conduit 
troughs for electric cables. 

Pd D.P. Battery Co., Lro., have sent us for 1907 а calendar 
cu to that received last year. It depicta in colours the great 
зрна 1 Lumford Mills, Bakewell, which with supplemental 
being АШ Aggregate 600 H.P. The company's batteries are now 

ng used by over 50 corporations, and most of the leading con- 
ois Th as wel as for ignition, telephone, telegraph, electric 

М Tar and other service. 
ба. N. Brex, 11, Queen Victoria Street, E.C.—Four-page 
dril dead Mining an illustrated description of their Bamag ” 
the fans With three spindles for boring out cored holes, machining 

facing, and tapping 14 -in. gas thread. 


London: A. Con- 


Messrs. SHELBY & Co., Lrp., 58, Great Dover Street, E.C.— 
Circular relating to their “ Money-savers for engineers and power- 
users,” illustrating a number of their specialities, including oil- 
filters and purifiers, steam exhaust head, injectors and ejectors, &c. 
The firm has lately removed to the address given above. 

Messrs. FREDK. ВвАвү & Co., LTD., of Eclipse Works, Petershill 
Road, Glasgow.—A copy of their monthly diary and price list for 
January, this being а new and enlarged edition. It is of con- 
venient shape and size for the pocket, and we imagine that the 
general and priced information which it contains concerning the 
firm's varied manufactures for engineering work is of considerable 
assistance to their many friends. 

Messzs. Н. T. Воотнноүр, Hystop & Co, 64, Leadenhall 
Street, E.C., and Bootle.—Calendar for 1907, with monthly tear-off 
slips. Some half-tone views of their manufactures are shown, 
including a belt-driven generator, electric lift gear, ventilated and 
enclosed motor, and a type “ 6” direct-coupled generator. 

THE SIMPLIFIED UNDERGROUND ConpvucTor Co., Lro., of Liver- 
pool, have favoured us and their many other friends with a 
souvenir in the shape of a small pocket rule, on the back of which 
is given information which enables one to calculate the quantities 
and sizes of the different materials which together compose their 
patent system of underground mains. 


New Service and Emergency Brake.—In our report 
on the last Light Railways and Tramways Exhibition we referred 
on page 210 of our issue on August lith, 1905, to the model of a 
service and emergency brake exhibited ;by Mr. E. FREUND, of 39, 
Victoria Street, S. W. This brake bas now been installed on a car 
belonging to the Yorkshire (Woollen District) Electric Tramways 
Co., whose system contains some of the severest and longest 
gradients in this country, and only a very small proportion of level 
track. We are informed that tests were carried out by Mr. 
E. A. Paris (managing director) and Mr. Н. C. Goldston (engineer) 
of this company, and were partly repeated in the presence of 
Lieut.-Col. Druitt, of tbe Board of Trade. They were carried out 
with three cars of the ordinary double-deck type, having seating 
accommodation for 43 passengers and weighing about 8 tons. One 
of the cars was equipped with the new track brake, the other with 
a modern magnetic brake acting upon tracks and wheels simul- 
taneously, and the third with ordinary hand-wheel and track brakes, 
We are told that the tests were made in all kinds of weather, and 
the cars were tried in quick succession. Each experiment was 
repeated several times, the order of the cars being reveraed every 
time. In this manner every chance of accidental favourable cir- 
cumstances was excluded. It is stated that the new brake was 
found to stop the car under all conditions quicker than could be 
done by one or both of the hand brakes, but stops with the new 
brake alone were also better than those effected by the magnetic 
brake, excepting on freshly washed rails, when the magnetic brake 
gave slightly better results. However, when the new brake was 
assisted by the hand brake, it is claimed that 25 per cent. better 
results were obtained, i.e., shorter stopping distances, than with 
the magnetic brake. The latter was handled by drivers who had 
been accustomed to it for а considerable time, and skidding 
occurred only momentarily, showing that the brake was being 
used to its utmost. The new brake is based on the power storage 
principle, springs of ample capacity being used for this purpose. 
The use of the hand-wheel brake for supporting this track brake 
is facilitated by the way in which the track brakeisactuated. For 
the latter purpose neither the hand nor the foot of the driver is 
engaged; he merely presses with his body against a horizontal lever, 
provided at a convenient height, and on the length of time during 
which this lever is pressed depends the pressure with which the 
track brake acts. It is claimed that this arrangement has the 
advantage that the action of the driver always remains the same 


` whether the track brake is to be used for coasting, for а service or 


for an emergency stop on the level, ascending or going down a 
gradient, and a mistake is impossible under these conditions. The 
power is stored when the track brake is wound off. This, it is 
stated, can be done either by hand or by power, and occupies 
2 seconds if the brake has only been acting slightly, and 4 seconds 
after an emergency stop. Part of this time can he saved by taking 
up the slack of the pull-off connection directly after the brake is 

ut on. The cat has now been in service for some time, and we 
are told that it is working so satisfactorily that it is contemplated 
equipping all the other cars with similar brakes. A start is to be 
made with a car already fitted with the magnetic brake. This is to 
be altered so that the brake shoes can be worked in a similar way 
to those above described, but it is intended to use only the lower 
degrees of magnetisation so as to ‘avoid any danger of the wheels 
skidding. 


Dissolutions and Liquidations.—MeEvacissey ELEC- 
TRIC LIGHTING Co., LrD.— This company is winding up voluntarily 
(for parposes of reconstruction), with Mr. James Kemble, London 
House, Mevagissey, as liquidator. 

Messrs. GEIPEL & Lance, electrical and mechanical engineers 
Vulcan Works, St. Thomas Street, London.—Messrs. W. Geipel 
and F. М. T. Lange have dissolved partnership from November 1st 
last. Mr. Geipel will attend to debts, and continue the business, 

TRE ENGINEERING TiMES Co., Lro.—This company is winding 
ир m 59 edis Marwood, 6, Bouverie Street, E.C., aa 

quidator, to whom creditors are to send icul | 
by February 15th. F 

Mrssns. STORIE & WHITEHEAD, consulting engineers, Stati 
Buildings, Rochdale—Mcssrs. G. B. Storie & H. F. C. Ne 
have dissolved partnership. Debts will se attended to by = 
Oldham, The Orchard, Rochdale. i 
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Trade Annouucements.—O wing to pressure of business 
Мезввв. Berry, SKINNER & Co. found it necessary to extend their 
works at Birmingham, and adjoining premises have been taken, 
which they expect will enable them to double their preseat output. 
The recent difficulty experienced in giving prompt delivery will 
now be obviated, 

Messrs. FaLCORAR, Cross & Co. are removing on January 19th 
to more commodious premises, situated at 16, Lisle Street, New- 
castle-on-Tyne. 

Mr. H. I. Lewenz, A. M. I Mech.E., A.M I E. E, late of the London 
Electric Supply Corporation, has entered into partnership with Mr. 
С Е Brown (of Glasgow), and they will trade under the name of 
HILL IE R & Co., mechanical and electrical engineers, their works 
and head office being situated at Romsey, in Hampshire. Their 
specialities will be the manufacture of internal combustion engines 
for paraffin and petrol, and the installation of electric lighting and 
power plant. 

Messrs. WALTERS & Co., formerly of 45, Newhall Street, Birming- 
ham, engineera and power experts. have removed to larger and more 
central premises at О ‘сап Chambers, Birmingham, to meet 
increased business. Thev are the sole Midland representatives for 
the Rhodes Electrical Manufac'uring Co ; Reavell & Co. ; E. P. 
Allam & Co., Ltd.; William Sanders, of Wednesburv ; S. H. Hey- 
wood, of Reddish; and the Brockie-Pell Arc Lamp, Ltd. 


Bergtheil & Young, Ltd., v. Cunningham.—With 
reference to our recent note on this case, MESSRS. ANDREWS, 
Fawcus, OGILVIE & FISHER, of 18, Essex Street, Strand, write as 
follows under date January 9th :—“ You have a note of this action 
urder the heading ' Business Notes' in your issue of January 4th, 
calculated to mislead your readers with regard to the facts of the 
case. It is a small and somewhat unimportant case, but we are 
sure you do not wish to say anything that is not correct, and would, 
therefore, inform you that our clients, Messrs, Bergtbeil & Young, 
Ltd., obtained judgment in their favour in tha Mayor's Court, and 
the defendant applied at the Divisional Court for a new trial on 
various grounds. The Divisional Court certainly did not express 
any opinion as to whether the decision was а right or a wrong one, 
but thought that the jury did not understand the case, and that a 
new trial ought to be allowed. We are instructed to ask you to be 
good enough to state that the Court did not say that there was a 
wrong decision, but simply granted the defendant'sapplication for a 


new trial on the ground that the jury did not understand the 
case." 


For Sale.—On Jannary 80th and 3186 Mr. T. H. 
Richardson will offer for sale the stock-in-trade of an electrical 


engineer at Ilkeston. Some particulars appear among our adver- 
tisements to-day. 


LIGHTING and POWER NOTES. 


Annfield Plain.—Schemes of public lighting by gas 
and electricity have been submitted to the U.D.C. The EL. 
scheme, providing for a power station, is estimated to cost £20,823, 
while the cost of erecting gas works is placed at £35,000, and а 
supply of gas in bulk, at £23,400. 


Barrow.— The Corporation is further extending its elec- 
tricity works. 


Bolton.—At the No. 1 Eagley Mill electric driving is to 


supersede steam power. The mill is the property of Messrs. 
J. & P. Coats, of Paisley. 


Chichester.—The B. of T. bas deferred for a time 


consideration of the revocation of the E.L. order. 


Canada.— Fort WirnLIAM.— The working of the muni- 
cipal plant has, during 1906, resulted in a net profit to the town of 
$1,000, after payment of financial and depreciation charges. 

Orrawa.—The Dominion Government has decided to introduce 
legislation during the next session of Parliament to impose an export 
duty upon electrical energy, and to forbid any company from 
exporting power without a licence, to be granted in accordance 
with regulations to be prescribed by the Governor in Council. The 
object of the proposed legislation is to ensure to Canadian con- 
gumers all the power they require at reasonable prices. It will be 
provided that a company which complies with the regulations 
which the Government willlay down, may be relieved of the pay- 
ment of the export duty. Niagara Falls is the most important 
point to which the new legislation will apply. United States 
capitalists have perfected plans for meeting the demand for elec- 
trical energy at points south of the boundary line, regardless of 
whether the wants of the Canadian consumer are adequately satisfied 
or not. The Dominion Government will insist upon the Canadian 
market being served first, otherwise the export duty will be made 
effective. The amourt of the Pu propose’ has not transpired, 


but it is believed that it will be & ciently large sum to prevent 
any sacrifice of Canadian interests. 


Ровтлав La PRARIR.— This rapidl wing and pro 
town of the north-west has decided to take practical мера indi 
i. municipalisation of the electric plant. The estimated cost is 

Toronto.—In regard to the question of the municipality enter- 
ing into negotiations with the Hydo-Electric Power Commission 
for a supply of electrical energy at a low price, private electrical 
interests in Toronto are opposing the proposed by-law. А mani- 
festo has been isaued, signed by the President of the Canadian Elec- 
trical Association and several well-known experte, adversely criticis- 
ing the conclusions and engineering features of the Hydro-Electric 
Commission's scheme. "The principal reasoüs for dissenting from 
the findings of the Commission are as follows: — That inas- 
much as the estimated amount of power used in Toronto city, is, 
say, 20,000 H.P, and that some 15,000 н.р. of this is partially con- 
trolled by the Electric Light Co for five years, and the Street 
Railway Co. for 15 years, it leaves only 5,000 н.р. available for 
general distribution, and this is split up into small units in com- 
paratively small stores and public buildings. That this small dis- 
tribution to the widely-spread small consumers in Toronto would 
be comparatively much more costly than in a city like New York, 
where on its main streets is an extensive series of immense sky- 
scrapers, each using a large amount of power. That, although the ex- 
ceptionally unfavourable conditiuns of distribution in Toronto make 
delivery of power very expensive, the five sub-stations, storage battery 
reserve plant, and undergrouud corduits would have to be on as 
elaborate a scale, and be practically as expensive as if the demand 
was over a more closely confiued area. "The approximate cost of a 
modern distribution and storage plant to deliver 15,000 н.р. would 
be from $3,000,000 to 84,000,000, the actual cost depending upon 
the relative proportions of underground and overhead distribution. 
That on ac:ount of the great diversity of operation—street 
lighting one system, incandescent lighting another system, and 
varying powcr for motors on still other systems, widely scattered— 
Toronto presents one of the hardest problems in securing “even 
pressure” on the lines throughout the city that the constructional 
electrical engineer has to face. entailing an elaborate system of 
automatic regulation. That, on reasonable estimates, therefore, 
taking all these special conditions and circumstances into considera- 
tion, they consider the figure for distribution quoted by the Commis- 
sion's engineer, viz., $4 to $6, is absurd, and that a more reasonable 
figure would beabout$20. This, added to the $18.10 (tbe Commission's 
ridiculously low estimated cost of power in bulk to the muniei- 
pality at the city's outskirts) would make even this price to con- 
sumers, $38 per B. P., instead of the $17 which the public were at firet 
led to believe would be the price. Supporters of the new scheme 
say that private companies and others will have to adjust their 
prices and profits to meet the new situation. 

А by-law bas been carried by a very large majority, authorising 
the T.C. to enter into negotiation with the Ontario Hydro-Electric 
Power Commission for а supply of power from Niagara. 

NiAGARA Farts (Ont ).—The Outario Power Co. has recently 
increased its plant by the purchase of two Ac. generators, of 
7,460 Kw., three-phase, 12,000 volts, 25 cycles, with the neceseary 
switchboard apparatus, from the Canadian Westinghouse Co. At 
the present time the Ontario Power Co. has four similar Westing- 
house generators installed. 

HAMILTON —Tne Hamilton Electric Light Co. is fighting an 
action which has been brought against it by the Royal Electric 
Light Co. and the Montreal Light, Heat and Power Co., for the 
value of two dynamos supplied, and which the Hamilton Co. 
refused to pay for, claiming that they were not up to specification. 
The amount involved is nearly $100,000. The matter has been in 
dispute since 1899. The case came on for hearing on December 21st 
and was adjourned until January. The chief feature of the evidence 
wasa point touching upon the temperature of the machines. Sev: ral 


electrical experts are to give evidence, and it is expected that the 
case will last several days. 


Continental Notes.—NaAPLES AND Коме. — Тһе facilities 
afforded by the law of 1904 for the establishment of new industries 
within the region of Naples, are resulting in the foundation and 
projection of works and factories, which have, or will have, large 
requirements in the matter of electric light and power. Not only 
80, but the tramways at Naples, which are still worked by steam 
are expected to be converted to electric traction at no distant 
date, and a permanent demand for from 50,000 to 60,000 н.р. is in 
prospect for dealing with these developments. The supply com- 
panies propose to make arrangements for coping with tbe antici- 
pated expansion. One of these is the Società Meridionale di 
Elettricità and the second and third are the Società Generale per 
l'Iluminazione, which undertakes the public lighting of the town, 
and the Società Napoletana per Imprese Elettriche respectively. 
It is stated that the latter two companies propose to amalgamate, 
one being already financially interested in the other, for the purpose 
of preventing mutual competition. At Rome the Municipal Council 
contemplates the erection of a generating station for public and 
private lighting, and for the working of tramways. A scheme has 
already been prepared which, in the absence of a suitable water- 
power, provides for the establishment of a steam power station of a 
capacity of 3,000 н.р. by way of a beginning and capable of extension 
to 10,000 н.р. The expenditure on the initial plant is estimated at 
D and on the extended works the total outlay is computed at 


lrALY.—The Società Elettrica de la Riviera di Ponente, with head- 
quarters at Milan, proposes to erect a water power plant on the 
River Roya. The volume of water to be taken isestimated at 5,000 
litres, sufficient to develop about 7,600 H. p., but the station is to be 
arranged so that a further volume of 3,000 litres can be utilised. It 
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is intended to distribute energy over the district between Vinti- 


Ше and Savona. 
e е municipality of Nerpio (Albacete) has just invited 


tenders for a concersion for the electric lighting of the town - 


doring a period of 25 years. | | | 

SwepEN.—The Gullspang-Munkfors Kraftsktiebolag is actively 
proceeding with the erection of its power station at the Monkfalls, 
which is designed to furnish 12,000 H.P., and will be the largest 
in Southern and Central Sweden, next to Trollbätten. Construction 
and equipment are estimated to cost 5,000,000 kroner, and it is 
calculated that a saving to the country of 1,500,000 kroner for 
imported coal will be effected by its installation. Orders 
for the machinery have been placed with the Allmanna 
Elektriska Akiiebolag (General Electric Co.) and comprise 
three 4,000-Н.Р. generators and complementary transformers for а 
pressure of up to 40,00 volts. The installation is expected to be 
completed by the autumn. 

Vosces.—There are in this department 26 generating stations 
supplying 41 localities. Of these stations, 19 supply a single 
locality, and 7 several localities. Only 6 of them are worked hy 
steam, the remaining 20 making use of water power, Of the latter, 
4 supplement their generating capacity by steam and 2 by suction 

power. Seventeen stations supply continuous current, 3 single- 
phace alternating current, 5 three-phase, and 1 continuous and 
three-phase current. The distribution of continuous current is made 
on the two-wire (at pressures of from 110 to 240 volts) and three- 
wire (at 230 and 300 volts) systems. The alternating supply has a 
frequency of 50 cycles, and is transmitted at 2,000, 3.000, 4,000, 
and 5,000 volts, and transformed down for use to 110 to 125 volts. 
Besides these public stations, there is a large number of private 
installations supplying especially a number of spinning mills with 
light and power. 


Darlington.—In view of the extensions to be made in 
the electricity works, the Electricity Committee of the T.C. has 
decided not to grant the application of the Cleveland and South 
Durham Electric Power Co., for permission to supply energy in 
the borough. 


Dartford.—The U.D.C. has applied for a loan of 


£1,000 for the extensions at the electricity works. 


Denny.—The Scottish Electric Power Co. has made 
certain alterations in the draft agreement with the T.C. of Denny 
and Dunipsce, containing the terms on which it is prepared to 
sopply electrical energy to the Council. 
tions will saise the price per unit, will necess:tate the introduction 
of additional plant by the Council, апа otherwise increase its 
responsibilities. The Council considers that the terms now offered 
by the company are unreasonzble, and has instructed the E.L. 
Committee to resume consideration of the proposal to install 
generating plant itaelf. 


Edmonton,—The North Metropolitan E.P. Supply Co. 
has notified the U.D.C. that it intends to commence works in con- 
nection with the E.L. order for the district, recently taken over by 
the company. i 


Failsworth.—In response to complaints made by the 
U.D.C. in regard to the delay on the part of the Manchester 
Corporation Electricity Committee in providing a supply of 
electrical energy in the district, it has been decided to make 


& further canvass with the object of ascertaining the probable 
demand, 


Haslingden.—The Т.С. bas decided to oppose the 
application of the Lancashire Electric Power Co. for E.L. 


powers. The Kearsley U.D.C. will also formally oppose the com- 


peny's Bill in respect of supply to that Council's district. 


Hove.— The T.C. has decided to give consumers of energy 
for heating and power an alternative flat rate of 34d. per unit ога 
charge of 24. per unit, with a maximum charge of 10s. per quarter, 
and 5з. per quarter rental for use of time switch. 


London.—MARYLEBONE.—À business and development 
department has been organised in connection with the electricity 
supply undertaking, and will shortly be in full working order. 
Besides procuring new connections, it undertakes the equally im- 
portant work of advising consumers on their installations and 
dealing with their complaints. A showroom has been fitted up at 
the offices of the Electricity Department, 19 and 20, York Place, 
and is proving of great assistance, especially in demonstrating to 
consumers the possibilities of electric heating and power. In both 
these fields there is much work to be done in Marylebone: the 
power and heating rates of 2d. and 1d. per unit on the maximum 
demand system are very reasona'le, and the prime cost of the 
apparatus is not во great a bar to progress as it might be ір a less 
Wealthy district. A complete series of pamphlets on the verious 

hases of electricity supply, and other publications of a like natare, 

We been got out; and free wiring, hire and hire-purchase schemes 
will shortly lend aid to the development of the undertaking. 

CixBERWRLL,— The B. of T. bas informed the B.C that in regard 
to the electricity supply in the Crystal Palace district, it has 
received from the undertakers (the South Metropolitan Electric 

ht and Power Co.) a description of an additional system at 
extra high preseure which they propose to use. The supply will 
be furnished from the generating stations to sub-stations at a 
B period of 10,000 volts alternating current, at a frequency of 


The result of the altera- © 


PapprwGTON.—The B.C. has adopted the following charges in 
connection with the reinstatement of footways and carriageways 
when disturbed by pnblic companies and authorities other than the 
Post Office, viz., 1 in. asphalt paving on 4 in. concrete, 148. per 
sq. yd.; 14 in. asphalt paving on 6 in. concrete, 178. per sq. yd. ; 
14 in. asphalt paving on no concrete, 12s. 6d. per sq. yd.; 13 in. 
Lithofalt asphalt on 6 in. concrete, 178. per sq. yd.; 2 in. asphalt 
on 6 in. concrete, 198. per sq. yd.; 2 in. asphalt on no concrete, 
14s. 6d. per sq. yd. ; concrete only 1 in. thickness, 1s. per sq. yd. 

SuHoREDITOH.— The B.C. has instructed its Lighting Committec 
to report ороп the position, financial and otherwise, of the E.L. 
undertaking. . 

SrEPNEY.— The Finance Committee has passed an estimate 
of £10,500 for mains extensions. The Electric Light Com- 
mittee recommends that it be instructed to formulate a scheme 
for putting into operation the provisions of Part V of the 
L.C.C. (General Powers) Act, 1906, dealing with the supply of 
electric fittings by metropolitan B.C.’s, and to submit such 
scheme to the Council for approval. The Committee is in 
communication with clectrical contractors upon the question, and 
upon obtaining their views it would consider the matter of recom- 
mending the Council to carry out the powers referred to either by 
itself or through the medium of contractors or jointly. Should tho 
Committee ultimately re ommend the Council to let a contr ; ctor 
undertake the work, one of the conditions will probably be that 
any consumer or prospective consumer should be advised by the 
Council upon the subject of his installation. One large consumer 
has intimated tbat unless the Council takes some steps to carry out 
such alterations to his installation as will effect a considerable 
economy in the consumption of energy, he will have no alternative 
but to cease taking a supply from the Council. 

FuLuAM —In regard to the loan of £14,000 sanctioned by the 
L.C.C. for E.L. purposes. the B.C. is to take up £6,663 and allow 
the remaining portion of the loan to stand over in the hope that 
the money market will be in a better position after a time. and 
that the L.C.C. may be able to reduce the proposed rate of interest 
(4 per cent.). 


Norwich.—On the recommendation of the city electrical 
engineer, Mr. F. M. Long, the Electricity Committee has resolved 
to offer private consumers an alternative tariff of a novel character, 
namely, a fixed charge of 124 per cent. per annum on the net 
assessment (which includes the meter rent), and 1d. per unit for 
all energy consumed. The new system starts from the New Year, 
and it will be interesting to follow its working. 


South Laneashire.— A local correspondent informs us 
that thrce leading colliery firms are making arrangements for 
adopting electricity on & large scale for haulage and ventilating 
purposes, but that they do not wish it made public at present. 


Stafford.—The Corporation has resolved to extend the 
scale of discounts to consumers as follows :— From 1,400 to 2,000 
units per quarter, 10 per cent.; from 2,000 to 3,000, 124 per 
cent. ; over 3,000, 15 per cent.: and so on, up to 14,000 units per 
quarter. 


Sunderland.—Àt the meeting of the T.C. on the 
9th inst., Alderman Bruce moved the adoption of the Electricity 
and Lighting Committee's report, which recommended an extension 
at Hylton Road electricity station at a cost of £44,450. He said 
that all the plant was at present being used, owing to the beavy 
demand with whicb they had to cope. That demand was increa-ing, 
so that they could no longer delay coming to the Council to 
authorise the scheme. The total capital of the undertaking was 
put down at £36,500, yet they had a sinking fund and a reserve 
account of £63,000, which it was estimated would be carried to 
£80,985 next year. Their estimated gross earning power for next 
year was 7 per cent. The Committee had an undertaking from Messrs. 
Doxford & Sons (the firm taking the largest supply) that in the 
event of the works being closed дожа the latter would meet the 
interest and sinking fund, and the standing charges the Committee 
were put to in putting down the plant for them, and the other 
firms had agreed that if only half time was wcrked, the price per 
unit of the supply of power should be raised. Alderman Bruce 
eaid the extension of the station was necessary and imperative, It 
was proposed to put in a turbine set of 2,000 kw. The report was 
adopted. | 


Tasmania.—Launcestoy.—The Mayor, in a recent 
address to the City Council, stated in regard to the electri-al 
undertaking that during last year (1905) motors totalling 424 H.P. 
were connected to the mains, and this year (1906) there were 765 н p. 
connected up. Lamp connections had increased from 33,564 8-c.p. 
to 35,071; 1,700 of the 2,000 meters had been recalibrated for a 
frequency of 50 periods in place of a frequency of 92. Street lighting 
had been improved by the addition of 47 new lamps. 


United States.—Ntiacaka Fals (N.Y.).— It is re- 
ported from Washington that the Secretary of State is preparing 
to take up for final decision the various complex questions presented 
to him under the terms of the Burton Act relative to the conserra- 
tion of the waters of the Niagara River, so as to prevent the 
sacrifice of the falls to tte commercial interests of the country. 
The electric lighting and power companics contend that the 
Government has no authority to undertske to regulate the dis- 
position of the waters of streams, save where the navigation thereof 
is concerned. Grave constitutional quettions are involved. 80 
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far, however, the right of the United States Government to regu- 
late the admission of electricity generated on the Canadian side of 
the river has not been challenged, and it is reported that Mr. Taft 
intends to devote himself to this aspect of the question first. 


Willesden.—At the meeting of the U.D.C. on Tuesday, 
the clerk reported that the North Metropolitan Electric Power 
Supply Co. had agreed to pay the full amount (£1,848 68. 5d.) 
claimed by the Council under the terms of Clause 15 of the 
agreement dated February, 1904, whereby the company guaranteed 
repayment of any deficit upon the clectricity undertaking for a 
period of three years to the extent of £4,894. 


Williton.—The R.D.C. has decided to consent to the 
application of {Ее Minehead Electric Supply Co. for an E.L. prov. 


order on condition that the roads are not disturbed during August 
апа September in each year. 


Windsor. — The Windsor Electric Installation Co. 
announces that as from the 1st of this month the charge for energy 
for outside shop lighting by arc lamps will be 4d. per unit. At the 
ваше time that the company makes this announcement, it is issuing 
& neat little pamphlet on the cost and merits of electricity versus 
gas. The better efficiency of the tantalum lamp enables a very 


favourable comparison to bo made in the case of electricity over 
gas for ordinary lighting. 


TRAMWAY and RAILWAY NOTES. 


Canada.— BERLIN (Охт.).— The franchise of the Berlin 
and Waterloo Street Railway Co. expired last September, anda 
board of arbitration has just issued its award. The T.C. desires 
to carry on the undertaking as a municipal concern. The arbi- 
trators valued the plant at $75,200, and allowed nothing for the 
Waterloo franchise, which bas not yet expired. The company 
valued the plant, including the Waterloo franchise and 10 per cent. 
as а going concern, at X201,000. The award is regarded as very 
satisfactory to the town, but it is generally expected that the 
company will appeal against the arbitrator's decision. 

Wmurrny.—The Huron and Ontario Railway Co., which is con- 
structing an electric line from Kincardine to Port Perry and 
Whitby, proposes to make the latter town the terminus for the 
present, although an ultimate extension to Toronto із contem- 
plated. Provided a by-law is adopted by the ratepayers of Whitby 
at the January civic elections, the railway company will be granted 
as an inducement to establish itself at Whitby a free site and an 
annual payment of $2,000 for 12 years, on condition that the company 
employs 40 residents of Whitby continuously, and that the monthly 
pay roll amounts to $2,500. The people of Whitby are interested 
in the new railway, as it may revive the business of the port by 
making it an outlet for grain from the West coming over the new 
railway from Georgian Bay and Lake Huron ports. 


Continental Notes. —BERLIN CoxpviT Tramways.— 
If the statements made in regard to the few sections of conduit 
electric tramways in Berlin are correct, the construction of the lines 
cannot have been carried out in an efticient manner. The 
difference of potential maintained in the Berlin conduit is 500 volts. 
In damp weather short circuits take place in the conduit, and this 
is especially the case when water lies at the bottom of the conduit, 
which unfailingly occurs in times of sudden showers and thaws, as 
the drainage system of Berlin is declared to be inadequate for the 
purpose of carrying off the water. It is also stated that the supply 
cables are often damp at their junction with the collector rails, 
thus impairing the insulation. The ploughs cause many inter- 
ruptions as they jam and bend on insertion into, or withdrawal from, 
the narrow slot, and if they are damp they also produce short cir- 
cuits, whilst at the same time trouble is experienced from the 
switches which deal with both the track and the collector rails in 
the conduit underneath. As the simultaneous movement of both is 
difficult for manual labour, the switches are operated by electricity, 
and these again frequently fail to accomplish their purpose. All 
these inconveniences manifest themselves, particularly in wet 
weather, snow and frost, and they represent the causes of the 
interraptions which have recently taken place, as was mentioned in 
` our pages last week. 

BERLIN ELEVATED RAILWAY.——After slight stoppages in the 
train services on the afternoon of the 3rd inst. a serious fault 
occurred in the cable network, stopping the train services between 
the eastern and western sections. According to a statement issued 
it was difficult to localise the fault, which was only possible after the 
line was shut down. The full service was not resumed until the 
following morning. 

Iraty.—The Soci¢t¢ Anonyme du Tramway et Chemins de Fer 
Electriques de Rome-Civita Castellana-Viterbe, which isa Belgian 
company domiciled at Brussels, occupics a favourable position in 
Italy from the fact that, instead of being financially bled by 
local authorities, as in the case of private tramways in some 
parts of England, it is actually in the receipt of an annual 
subsidy from the Government and the provincial and municipal 
authorities. At present the company has an overhead trolley 
line in operation between Rome and Civita-Castellana, which 
has a total length of 33:4 miles. As we briefly stated last 
week, it is now proposed to extend the line from Civita- 
Castellana to Viterbo, a distance of 26:6 miles, and an annual 


e 


subsidy of £8,000 has been granted by the before-mentioned 
authorities, irrespective of any developments which may 
take place in the traffic on this particular mileage. As the 
original line is already in enjoyment of a subvention of £2,600, the 
total subvention will be seen to amount to £10,600, and this bas 
been fixed for a period of 35 years. The total length of the tram- 
way or railway will then be 60 miles, the system used being the 
single-phase alternating-current method. The extension of the 
tramway will serve a region which is considered to be the most 
fertile and the best cultivated in the province of Rome, where 
most of the communes at present have no means of railway com- 
munication. All these communes will be placed in connection with 
Viterbo, which is the administrative and judicial centre of the 
region, and also with Rome by the existing Rome-Civita-Castellana 
line. Apart from an issue of bonds, the company has a share 
capital of £52,000, and this is being increased to £120,000 by a new 
emission of 17,000 shares of £4 each, which have been offered in 
Brussels at a premium of 108. per share. 

La Società Livornese di Trazione Elettrica is the name 
of a company which has just been formed at Leghorn, with a 
capital of £11,000, to construct and work an electric tramway in 
the town. 

France.—An electric tramway accident occurred at St. Etienne 
on Saturday last, which resulted in the death of two passengers 
and severe injuries to 25 others. А car ran away down an incline. 

BELGIuM.—The question of the establishment of a system of 
electric tramways in Bruges is, saye a Belgian contemporary, quite 
settled. The system will have a total length of 234 km., and will 
require a capital of 2,200,000 fr. The State and tbe provincial 
authorities will supply one-half and one-quarter of this amount 
respectively ; the other quarter will be subscribed by the several 
communes served. In addition to the lines in Bruges itself, the 
following lines are to be constructed :—Bruges-l'Ecluse-Heyst, 
Swevezcele, Knesselaere-Ursel, Aardenburg and Leke-Dixmude. 


Egypt.—Great developments are expected with regard to 
the Cairo electric tramways. A company has been formed in Paris 
with a capital of £800,000 with the object of acquiring from the 
Cairo Electric Railways and Heliopolis Oasis Co., for the sum of 
£200,000, their lands and concessions at Heliopolis. The original 
company has increased its capital by 60,000 shares of £10 each 
(the ordinary shares of the company are quoted in Paris at £14), 
and great extensions of the system are expected. 


Harlesden.—4A collision occurred between an electric 


tramcar and a coal van last week, and the driver of the latter was 
killed. 


Jarrow-on-Tyne.—aAt the meeting of the T.C. on the 
10th inst. a letter was received from the Board of Trade enclosing 
a communication from Mr. Sidney Morse, solicitor to the B.E.T. Co., 
in which was stated: With reference to your letter, dated 4th 
inst., transmitting a copy of a portion of a letter received from the 
Jarrow Corporation, my clients desire me to say that, in the event 
of their obtaining powers for the constraction of a line through 
Hebburn, connecting up the Gateshead tramway system, they would 
undertake to construct the present railway No. 2 (Albert Road 
section) at the same time as they construct the line to Gateshead, 
provided they are not called upon to construct it otherwise.” The 
letter was referred to the Tramways Committee. 


Liverpool.—The report of the year’s working of the 
Liverpool tramways was submitted to the Tramways Committee at 
a meeting on Friday afternoon last. The car-mileage for the year 
was 12,115,934 miles; number of passengers carried 122,094,528 ; 
and the receipts, £563,793. This was an increase of £13,672 on 
1905 in revenue, and of 2,970,884, or 25 per cent. in the number 
of passengers carried. The mileage sbowed an increase of 48,901 on 
that of 1905, and the average earnings per car-mile were 11:17d. as 
against 10°94d. ір 1905. The totals are the highest yet reached in the 
workiny of the Liverpool tramways. In 1897, the year in which 
the Corporation took over the tramways, 38,400,084 passengers were 
carried, the cars ran 6,013,182 miles, and the receipts were £290,743. 
In 1899, the year in which the tramways were electrified, the 
receipts rose to £359,929. Recommendations for changes in routes 
and services by the sub-committee were considered by the com- 
mittee, and approved of. The principal change recommended is in 
routes at the north end of the city. To establish communication 


between Walton and the North Docks, a new route is proposed of a 
length of 9 miles 280 yds. 


London.—^r. Paxcras.—Owing to the B.C. not con- 
senting to the adoption of the overhead trolley system for the 
tramways on certain streets within the borough, the L.C.C. has 
intimated that although it included these tramways in the pro- 
visional programme of works to be executed during the financial 
year ending March 31st, 1908, “the County Council feels 
reluctantly compelled to withdraw these lines from the above- 


mentioned programme of works, and to substitute tramway works 
elsewhere." 


Manchester.—The proposed tramway extensions in 
Manchester have aroused considerable opposition on the part of 
a section of the community. The statutory meeting of the rate- 
payers called to sanction the intended Bill in Parliament was a 
very disorderly one. At times it was impossible to hear speakers 
on the platform, and much of the business was transacted in quiet 
moments between the frequent spells of rowdiness. Two resolu- 
tions were lost, and some were declared carried, when many in the 
room had no idea of what was transpiring. "The two lost resolu- 
tions had reference to the proposed new routes in Plymouth Grove 
West and Wilbrabam Road, while the resolutions said to be carried 
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жете in regard to proposed lines from Moston Lane to Kenyon 
Lane, and in New Bridge Street, Great Western Street, Ashton 
Old Road, and other theroughfares; also for road widenings at 
Northenden and other placés. In the conree of the proceedings 
(the Lord Mayor being in the chair), the Chairman of the Tram- 
ways Committee, Mr. Wainwright, said the Manchester ratepayers 
were getting 84 per cent. return on the one and three quarter 
millious invested in the tramway undertaking. The subject will 
be further considered at a special meeting of the City Council, and 
it is anticipated that a poll of the ratepayers will take place. 

. Mr. Wainwright jast week informed a deputation which waited 
on the Tramways Committee on tramway matters that the Com- 
mittee was under obligations to the Sale U.D.C. with reference 
to works contemplated there. The Manchester to Stretford 
service was at first anything but remunerative, but since the 
opening of the Timperley extension, those lines had become very 
remunerative, and, indeed, are of the best branches of the tramway 
undertaking. The Sale and Timperley districts had now a large 
population, and required extended tramway facilities. It was 
intended to complete the circular route from Manchester, by way of 
Chester Road and Sale, to Northenden and Palatine Road, and, to 
do this, powers for road widening were necessary. 

A small length of tramway line, branching off from the Sale and 
Timperley line, and extending by way of Chapel Road to Sale 
Bridge, will bring the Manchester tramways into closer competition 
with the Manchester South Junction and Altrincham Railway Co. 
This branch will ultimately form part of the intended Sale and 
Northenden route. It will be open for traffic shortly. 

Work bas this week been begun on the two miles of new tram- 
way line between West Timperley and Altrincham, which will 
connect the latter town with Manchester. The Altrincham U.D.C. 
bas arranged to borrow, under the authority of their provisional 
order, a sum of £20,000, which, it is expected, will cover the cost 
of the undertaking, including some necessary road widening and 
the lowering of the highway under the railway bridges at Broad- 
heath and West Timperley. By agreement with the Manchester 
Corporation, the tramway is to be constructed and equipped by the 
latter authority, at a charge of 10 per cent. over the actual cost. 
The lioe will be leased to the Corporation for a period of 23 years, 
during which time the entire loan, with interest, will be repaid in 
the form of rental. At the expiration of the lease the line will 
become the property of the Altrincham Council, and it will have 
the option of taking over the overhead equipment, or adopting any 
other form of traction. It is expected that through communication 
between Manchester and Altrincham will be established about 

r. 


Lowestoft.—The T.C. has had to make good a deficiency 
on its tramways. for the year ended September 30th last, of £537. 
No provision has been made for depreciation in respect to the past 
year's working. A proposed doubling of the track from Camden 
Street (North) to Pakefield (South) has been postponed. 


Rangoon.— From Indian Engineering we learn that 
bol electric tramways were opened for traffic on December 15th 


Rawtenstall.—The following official statement has been 
prepared by the Mayor of Rawtenstall in connection with the 
Tramway Bill being promoted in Parliament, and which was con- 


sidered at an adjourned town's meeting on the 15th inst.:— - 


Estimated cost of reconstructing and electrifying the existing tram- 
ways in Rawtenstall and Bacup— Reconstruction of Accrington 
tramways, £8,900; ditto, of Rawtenstall tramways, £32,300; 
Bacup, £17,600; total, £58,800. Overhead equipment—Accring- 
ton, £1,579; Bawtenstall, £5,463; Bacup, £3,325—total, £10,367 ; 
feeder cables, rolling stock, engineering, &c., £16,114; grand total, 
£85,281; leas value of scrap, £6,700; leaving £78,581. The esti- 
mated capital expenditure, including purchasing, reconstructing 
and electrifying, £99,411. Estimated working results— Receipts, 
432,160 car-miles at 9°75d. per car-mile, £17,556; expenses, 
432,160 miles at 6d. = £10,804, leaving £6,752; less interest and 
sinking fund on £99,411 for 30 years = £5,600, lcaving a balance 
of profit of £1,152. Provided the Corporation and the two tramway 
companies cannot agree as to the price to be paid for the existing 
tramways, the price will have to be settled by arbitration, and even 
if the arbitrator's award is as much as £10,000 over the Corpora- 
tion's valuation, there would still be a profit of £600. The Bill 
also provides for the raising of £3,000 for motors and apparatus in 
connection with the electrical undertaking. 


South America.—BurNos AYReES.—According to the 
Ice of the River Plate the municipality has drawn up a scheme 
for the construction of electric "tubes. Plans and details have 
been forwarded to a special Parliamentary Committee. The length 
of the first section proposed is 10,260 metres, and the estimated 
cott of the work $19,517,000, paper. 


South Laneashire.—The South Lancashire Tramways 
Co's new length from Newtown, Pendlebury, to Unity Brook, 
Kearsley, is completed, and will be open for public traffic in a 
week or two. It is not intended, it is understood, to proceed with 
the construction of lines from Walkden to Over Hulton—nearly 
four miles at present. 


Torquay.— The Torquay motor-omnibuses have been 
bold, and are shortly to be transferred to Harrogate, where they are 
to be introduced for the use of residents and visitors as a cheap and 
quick mode of locomotion. When а company was formed at Torquay 
fot the introduction of motor - buses, and they were started, 
between three and four years ago, it was rot then quite certain 
that tramways would come, but as this has since become an acccm- 


plished fact, so far as the tracks alone are concerned, the directors 
of the Motor Omnibus Co. have taken advantage of an offer by the 
directora of a similar company at Harrogate. The arrangement to 
sell ia a provisional one, and has to be ratifi-d by the shareholders. 
The Dolter Electric Traction Co., we are once more informed, is 
now hastening on its arrangements for starting the running of cars 
at Torquay. 


Taunton.—Subject to certain suggestions being carried 
out, the T.C. has agreed to assent to the order being promoted in 


the coming session of Parliament by the Taunton Electric Traction 


Co. for powers to extend their system to Rowbarton. 


Tottenham.—The Council's engineer is to commence 
the work of widening Seven Sisters Road at the expense of the 
Metropolitan Electric Tramways, Ltd., as soon as the money is 
deposited by the company. 


Walsall.—The Birmingham T.C. has intimated to the 
Corporation that it has no intention of applying for powers to con- 
atruct a tramway from Perry Barr to the Scott Arms Hotel. The 
Perry Barr and Handsworth U.D. Councils have also stated that 
they cannot entertain the matter at present. In consequence of 
these decisions, the Walsall Corporation has postponed for three 
months the question of extending its system from Great Barr to the 
Scott Arms Hotel. as authorised in its 1900 order. 


Yarmouth.—By a large majority the T.C. bas decided 
to extend the tramways to Caister-on-Sea, a distance of 2 miles, at 
a cost of £14,000. 


TELEGRAPH and TELEPHONE NOTES. 


Canada.— The accounts of the municipal telephone plant 
at Fort William, Ontario, for 1906, show receipts of $12,628, as 
compared with $9,620 in 1905. Although the townspeople pay only 
$2 a month for business telephones and $12 a year for residence 
telephones, the profit for 1906, after providing for sinking fund 
and interest, and 10 per cent. for depreciation in value of plant, 
amounted to no less than 33,300. 


Egvpt.—The Anstro-Hungarian Consul at Cairo in a 
recent report states that the use of the telegraph was considerably 
extended in 1905, particularly the use by the native population ; the 
number of telegrams in European languages dispatched in 1905 
amounted to 677,000, and the number of telegrams in Arabie 
increased from 1,089,000 to 1,248,000. The length of line was 
increased by 603 kilometres. The use of the telephone is also rapidly 
extending. In most of the provinces the chief towns are in com- 
munication with one another as well as with the chief towns of 
other provinces, and it is anticipated that this communication will 
soon cover the whole of the country. At the end of 1905 1,036 
telephone lines were working and 850 new lines projected. 


Servia.—The  Austo-Hungarian Consul at Belgrade 
reports that the number of telegrams dispatched in Servia in 1905 
amounted to 1,382,194. The length of telegraph line at the end of 
1905 was 3,281:6 kilometres (no increase), length of wire 7,7249 
kilometres (increase 510˙9 kilometres); there were 173 stations. 
The municipal telephone lines included 506 kilometres overhead line, 
and 11 kilometres cable line, with a length of wire of 4,930 kilo- 
metres; for the inter-urban traffic, Servia bad a length of line of 
1,3442 kilometres, with a length of wire of 2,0519 kilometres; 
there were 1,495 stations. The number of metsages in 1905, for the 
municipal traffic, amounted to 2,259,667, and for the inter-urbau 
tratlic 139,874; receipts 208,012:6 fr. Arrangements were made 
in 1904 between the Bervian and Hungarian Governments for 
telephonic communication between Budapest and Belgrade, and 
between Zimony and Belgrade, the lines being opened on Novem- 
ber 20th, 1905. 


Telegraphic Interruptions and Repairs :— 


CABLBS. IwraaRaUPTED. Aman. 
Trinidad-Demerara (No. L.) .. ET .. Aug. 26, 1901.. 2 
Paramaribo Cayenne .. s sa i .. Nov. 27, 1906 .. E 
Cayenne-Pinbeiro = T Aug. 18, 1902 
8t. Lucia-Martinique i Мау 7, 1902 : 
Dominica-Martinique . ; ; 


Guadeloupe- Martinique S $e js 006 . 
Mole St. Nicholas. Port au Prince .. —:.  .. Aug. 16, 1900.. ` 
Curacao-Coro "U * 
Curacao-La Guayra | Closed... T oe 

Curacao- Maracaibo 

Reissa-Issa and Reissa-Yemani (Yemen).. .. Oct. 22, 1902.. 


Tarifa-T&angier .. zd б AD T 
Port Arthur-Chifu (Closed) m Men 1951 * 
Garachico- Santa Crus .. РА КИ .. July 13, 1906 

Las Palmas-Arecife Aug. 18, 1906 oe 


Guantanamo-Mole St. Nicholas ie d "i Noc t а 
Mole St. Nicholas-Cap Haytien ov. 22, 1906 ., 


1 .. Nov, 29, 1906 
Fao-Buehire T ae Dec. 4, 1906 
Martinique-Parainaribo Dec 17 1906 
Gibraltar-Tangier T ee id Jan. 2 1907 
New Brunswick-Prince Edward Island Jan 9, 1907 


LASDLINBS, 
Puerto-Barrios 


Soukhoum Kale-Tiflas .. 


Bagdad-Bassorah Jan. 12, 1907 


АЕ ae i Jan. 3 
ee ea ee Jan. 12, 1907 oe Jan. 15 
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Telephone Agreements.—On the application of Sir 
Robt. Hunter, solicitor to the Post Office, last week, Judge Rentoul 


granted a new trial in the case of the Pos:master-General v. King, 
which we recently reported. 


Wireless Telegraphy.—On Saturday last the Sfundard 
went out of its way to quote from the Matin, as news, some distorted 
particulars of the Poulsen system, forgetful of the fact that come 
two months ago the Standerd itself reported Herr Poulsen's demon- 
stration of his system at the Queen's Hall, probably more correctly 
than in the present instance. Take the following, for example :— 
“If а wireless telegraphy post, as fitted by Herr Poulsen, sends 
waves of ether 600 yds. long, the corresponding post will receive 
waves from 594 to 606 yds. long, and the two posts will be within 
2 per cent. of absolute syntonisation." Again, An alternating 
current is created in the neighbourhood of an ordinary electric arc, 
which then emits waves”. . . 

Our contemporary will evidently accept no responsibility for the 
information contained in the following statement :—'' According to 
the Malin, the Poulsen receiver is being experimented with in 
England by Lord Armstrong." 

It is not recorded that the Matin referred to Queen Anne. 


CONTRACTS OPEN and CLOSED. 


— 


OPEN. 


Belfast.— February 11th. Boilers, superheaters, stokers. 


&., for the tramways and electricity department. See “ Official 
Notices” to-day. 


Belgium.—March 30th. The municipal authorities of 
Liege are inviting tenders for, the establishment and working of a 
large central electricity station for the generation and distribution 
of electrical energy in the Liéze district. Particulars and copies 
of the plans may be obtained for 27 francs from the Chef du 
Bureau Administratit. des Travaux (Annexe de l Hotel de Ville), 
and tenders are to be sent to Le Secretariat, Hotel de Ville, Licge. 


Bermondsey.—February 6th. Carbons, conduits, meters, 
cables, &c., for the electricity and destructor department of the 
Council for one year. See Official Notices" January 11th. 


Bridlington.—January 19th. Pumping machinery for 


the Corporation waterworks. бее ''Official Notices" November 
30th. 


Cannes,—January 31st. The municipality announces 
that the gas and electric concessions terminate on August 31st, 
1908. Although these companies have the right to supply, without 
monopoly, private consumers until 1935, they are prepared to 
receive tenders from those desirous of obtaining one or both of 
these concessions, separately or together. Offers should reach the 
Secretariat de la Mairie before January 31st, 1907. 


Derby.—January 19th. Water-tube boiler, &c. ; econo- 
misers; induced draught plant; coal-bunkers, conveyors, &c., for 
the electricity department. See Official Notices" January 4th. . 


Dublin.—January 29th. The Dublin Port and Docks 
Board requires tenders for electrical pumping machinery and 
electric wharf cranes.  Particulars from Mr. John Р. Griffith, 
engineer to the Board, East Wall, Dublin, on payment of £1. 


Eastbourne.— February 11th. One 750-KW. steam 


. turbo-alternator and condensing plant for the Corporation. See 
“ Official Notices“ to-day. 


Hackney.—January 24th. Arc lamp carbons for the 


electricity department for one year. See “Official Notices” 
January 11th. i 


Hungary.—The estimates of expenditure on the Hun- 
garian Government electrical railways for the current year include 
among the new material to be acquired 8,440 sets of telegraph 
apparatue, and 690 km. of tclegraph wire; material for the im- 
provement ofthe lighting of the railway carriages, for which a sum 
of 30,000 kr. is scheduled; and that required for the lighting of 
the railway workshops. 


Iceland.— March 31st. The Reykjavik Town Council 


is open to give a concession for the supply of electrical energy and 
gas. See "Official Notices" December 7th. 


Ilford.—January 22nd.. Evonomiser for the U. D.C. 
electricity works. See Official Notices” January 11th. 


Islington.—January 24th. Tenders to the B.C. for an 
electrically-driven capstan. See ‘‘ Official Notices January 4th. 


Launceston (Tasmania).—January 21st. Three-phase 
motors for one year. See “ Official Notices” December 7th, 


London.—January 23rd. The Metropolitan Asylums 
Board is inviting tenders for telephone and bell installations at the 
North-Eastern Fever Hospital. See Official Notices” Jan. 4th. - 


L.C.C.— January 22nd. Thirteen induction motor- 


generators of 500 xw., and four of 150 kw. capacity. See Official 
Notices December 21st. 


L.C.C.—January 22nd. 200 or 300 double-deck roof- 
covered car-bodies; 300 pairs of maximum traction swing bolster 
trucks; 300 electrical equipments for operation upon the overhead 
trolley and conduit system. See Official Notices" December 28th. 


Middlesex.—February 18th. The Light Railways and 
Tramways Committee of the County Council is inviting tenders for 
the construction of some miles of double track for electric traction 
along Harrow Road, and at Willesden and Acton. Mr. Н. T. 


Wakelam, M. I. C. E., County Enginoer, Middlesex Guildhall, West- 
minster, S. W. 


Rathmines.—January 30th. Supplies for the U. D.C. 
electricity works. See '' Official Notices " to-day. 


Salford.—February 9th. One motor for driving a 


150-kw. alternator for the Electricity Committee. See ''Official 
Notices" to-day. 


South Australia.—March 6th. The Postmaster-General 
requires tenders for telephone and telegraph material as follows: 
Four ewitchboards. Thirty transformers for duplexing telephone 
lines, resistance of primary to be 1£0, that of secondary to be 
300 ohms divided at 150; the ends of the copper wires must 
be protected through the iron sheathing. Five hundred trans- 
mitters, Deville's large pattern, lacquered brass case, nickel 
plated cover and mouthpiece, with fittings complete as per sealed 
pattera No. 35. Two miles cable, 208-pair paper-insulated lead- 
covered. One mile cable, 104-pair paper-insulated lead-covered. 
Five miles copper wire, No 20 S. W.G. tinned, insulated with one 
lap of pure india-rubber, double cotton-covered and paraffined. 
15 miles copper wire, No. 18, insulated with vulcanised india- 
rubber. 100 registers, mechanical, for telephone service. 12 
relays, polarised, differential armature B.P.O. pattern, resistance 
of each wire 300 ohms. The tongues must be hinged; the armature 
must remain perfectly neutral when a current of 100 milliamperes 
is passed through the two coils whilst connected in opposition. 
The relays must give reliable signals with current from one Daniell 
cell through an external resistance of 1,000 ohms. The wire must 
be not less than 36 S. W. G. (the relays are to be similar or equal to 
illustrations 124 and 125, Preece and Sivewright’s Telegraphy,“ 
pages 198 and 199, 1905 edition). 50 non-polar relays, 26 magneto- 
extension bells, 52 trembling bells with 3-in. gongs, 10 ohms 
resistance, with substantial platinum contacts. 12 cords, five- 
conductor, with five-way plug and jack for breast transmitter. 100 
cords, single-conductor, 9 ft. long, for standard multiple switch- 
boards. 60 one-half M.F. condensers, 60 ditto one M.F., 60 ditto 
two M.F., 24 mouthpieces, composition for miero-transmitters (com- 
bination transmitters), 24 extension switches, metallic circuit, 
capstan pattern. 


Warrington, — January 28th. Cables, switchboard 


panel and transformers, for the Electricity Department. Sce 
“ Official Notices " January 11th. 


Whitehaven.—The Water and Electric Lighting Com- 
mittee recently resolved to advertise for tenders for surface 


condensing plant and boiler feed pump for the electricity works, 
at a cost of about £1,900. 


CLOSED. 
Accrington.—The T.C. has accepted the tender of Yates 


and Thom, Ltd., for a Lancashire boiler, superheater and mechanical 
stoker, at £1,000. 


Accrington and Bury.—Messrs. Thermit, Ltd., have 
received the contract from the Corporation for the welding and 
bonding in connection with the clectrification of their tramway 
system. The proposed extension of the Bury Corporation tramway 
system will also be welded by their process. 


(Continued оп page 111.) 
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THE MARYLEBONE MUNICIPAL ELECTRICAL UNDERTAKING. 


Wiru the protracted negotiations which preceded the 
establishment of a municipal electric supply in the Metro- 


politan Borough of St. Mary- 
lebone, it is not our intention 
to deal, except very briefly, on 
the present occasion. 

It will be recalled that 
the parish of St. Marylebone 
was originally included in the 
Metropolitan Electric Supply 
Co.'s West London Order of 
1889, and that the company’s 
generating stations in the area 
were situated at Rathbone 
Place and Manchester Square. 

In 1898 the then vestry was 
granted a provisional order 


by the Board of Trade, but confirmation of the 
order was refused by Parliament owing to the oppo- 


sition of the Metro- 
politan Co. 
Undeterred by 
its lack of success 
on this occasion, the 
Borough Council 
again took the 
matter up in 1901, 
calling in Mr. 
Arthur Wright as 
consulting engineers 
and was then suc- 
cessful in obtaining 
powers to establish 
a supply. The Bill 
provided that the 
Metropolitan Elec- 
tric Supply Co. 
should sell to the 
Borough Council its 
undertaking and 
business within the 
Council's area, with 
one or biro necessary 
exceptions: the 
prie was to be 
subject either {о 
mutual agreement 
or arbitration, and, 
as is well known, 
the latter course was 
adopted, with the 
result that the figure 
of £1,212,000 was 
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Fic. 1.--EXTERIOR OF THE GENERATING STATION, SHOWING TAK 
STEEL AND CONCRETE BUNKER STRUCTURE. 


They form, undoubtedly, one of the most prominent pages in 
the history of municipal electrical enterprise. 


The price mentioned was 
subsequently increased by 
some £200,000, representing 
the value of work carried 
out by the original company 
prior to the completion of the 
purchase in 1904. 

Whether the sum of nearly 
1j million pounds was too 
much or too little for the 
municipality to venture on the 
purchase of a going concern, 
with the knowledge of addi- 
tional expenditure to come for 

generating plant, &c., can, 


of course, only be definitely ascertained by working 
results. Mr. Wright, however, judging from the progress 


of the past year 
and the estimates 
for the year ending 
March next, is con- 
fident that the 
undertaking can 
be made entirely 
self-supporting, 
without assistance 
from the ratepayer 
(a result greatly 
facilitated, of 
course, by the de- 
ferment of the 
sinking fund repay- 
ments during the 
early years); fur- 
ther, the latter has 
some consolation in 
the fact that he 
is charged a less 
average price than 
that which the com- 
pany had reckoned 
on. 
Nevertheless, 
judged in the light 
of the inherent 
difficulties — which 
beset municipal 
management of 
commercial under- 
takings, financial 
risks of the mag- 


ized as the price Fic. 2.—VIEW IN THE ВопЕв House, INGREY TRavELLING WEIC¹IX МАснхЕ nitude here in- 


to be paid to the 
company, 


The lengthy proceedings which led up to the award were 
fully described in the ELECTRICAL Revrew, Vols. L and LI. 


IN THE FOREGROUND. 


volved, even if 
fortunately at- 


tended by no loss to the ratepayer, are not justified 
on principle, 
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In the case in point, Mr. Wright must be credited with 
having proceeded on the only possible lines which would 
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Fic. 3.—Bascock & WILCOX WaTER-TuBE BoiLEB, FITTED WITH THERMAL STORAGE AND 


ASH TUNNEL 


INTERNAL SUPERHEATER. 


enable such a heavily capitalised municipal project to emerge 
with any degree of success; and in being allowed to sweep 


away old and inefficient material taken 
over by the new undertaking, and to 
install à brand new and most efficient 
generating plant for supplying the area, 
he was more than fortunate. 

Such drastic, though justifiable, treat- 
ment is rarely even considered in the 
case of compulsorily purchased plant, but 
were such businesslike methods uni- 
formly adopted, after due consideration, 
less would be written about doubtful 
municipal enterprise, of which Marvle- 
bone’s case, despite the hopeful view 
of its advising engineer, formed one 
of the most notable examples we can 
call to mind. | 

We welcome the commercial apti: 
tude displayed thus far in the case in 
question, as also in the case ef many 
other successful municipal undertakings, 
but itis impossible to close one's eyes 
to the many loop-holes which exist for 
mismanagement in such concerns, 
despite the very best efforts of the 
engineers entrusted with their control. 

One reason for touchink:on such а 
controversial subject at an багу stage 
in what would, if we followed our 
usual custom, be purely a technical 
description, lies in the important bear- 
ing which the modus operandi em- 
ployed in this case may have on the 
future development of London's elec- 
tricity supply areas. 


Tbe latter subject is pregnant with many possible 
which would please 


solutions, none of 
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section of the community better than the following of 
Marylebone's lead, despite the enormous risk involved. 


Having obtained the 
necessary powers, the 
Council proceeded with 
the construction of 
а direct-current gene- 
rating station on the 
bank of the Regent's 
Canal, together with 
& large amount of 
work in connection 
with the distributing 
network and sub-sta- 
tions, to which refer- 
ence will be made later 
on. In these days of 
prosaic station design, 
the arrangement adop- 
ted in connection with 
the Councils new 
plant is especially 
interesting, and con- 
stitutes a bold, and, 
we should imagine, 
successful departure 
from the well-worn 
groove of standard 
practice. 

The station is a 
brick and steel struc- 
ture, the north end 
of which abuts on 
the Regent's Canal, 
which will pro- 
vide facilities for 
obtaining both coal 
and water: the 
southern end faces 
Richmond Street, 


and with the west 
side is of an orna- 
mental character somewhat at variance with its present 
surroundings. 


Fic, 4.—Vizw Bruiwp BOILERS, SHOWING THERMAL STORAGE, ECONOMISERS AND 
InpucED Ювлџонт FAN AT BASE OF CHIMNEY. 


a certain 


T wo views of the north end are given in figs. 1 and 6, which 
show theimassive proportions of the boiler house structure, 


b. 
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also one side of the engine room with the cooling towers 
behind. 

The buildings as a whole are built on a floating bed of 
concrete, and include a spacious engine room, a boiler house, 
over which is constructed coal bunkers and cooling towers, 
&e., a battery room, workshop, stores and offices: they are 
designed for 18,000 Kw. of plant. 


мА м РТ єт A О 


DAIMAJSSZ Nib 


— 


Fic. 5.— PLAN OF THE MARYLEBONE AREA. 


The plant at present installed in the boiler house includes 
10 Babecck & Wilcox boilers, shown in fig. 2, each having 
a normal evaporation of 18,000 lb. of water per hour at the 
working pressure of 200 lb. per sq. in. The boilers are 
erected in pairs, and every such pair is provided with a sepa- 
rately fired superheater of the Babcock & Wilcox type, shown 
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Fic. 7.—ОңЕ oF THE INDEPENDENT SUPERHEATERS IN THE 
BorterR Hovse. 


5 fig. ^, by which the temperature of the steam is raised to 
900° F.; also one of the two boilers is fitted with two 
thermal storage vessels, the use of which enables the boiler 
Unit во fitted to give an increased evaporation during peak 
loads, the evaporative capacity of the boiler being raised to 
approx. 25,000 Ib. per hour. Every pair of boilers with its 


thermal storage and superheater forms an independent unit 
linked up to the main steam header by a 10-in. branch 
pipe, and space exists in the building fora further unit of 
the same size, but fitted with an internal superheater. 

The arrangement outlined was, to some extent, followed 
by Mr. Arthur Wright at the Southwick power station at 
Brighton, the thermal storage being absent; the flexible 
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Fic. 6.—ExTERIOR OF THE GENERATING STATION, SHOWING 
ENGINE Room. 


control which it gives both in regard to quantity and 
quality of steam is an obvious advantage where sudden loads 
and steam turbines are prime factors. The whole of the 
boilers and superheaters are fitted with chain-grate stokere, 
which are operated from an overhead shaft driven in sections 
by electric motors. 


2 


Fic. 8.—ONE or THE DuPLicATE FEED DUMP INSTALLATIONS IN 
THB BoILER House. 


The boilers and pipes are mostly lagged with sectional 
magnesia ; the valves and fittings are all of Hopkinson's 
make. Fig. 18 shows the arrangement of a boiler unit. 

A coal bunker constructed in steel and concrete, with a 
capacity of 2,500 tons, is situated over the firing floor ; from 
the bunker, coal is fed by gravity into the stoker hoprers, 
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through Ingrey travelling weighing machines, five of which on to a tray conveyor working in a tunnel under the boilers, 
(shown in fig. 2) are provided. and are carried to the end of the building, and dumped into 
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Fic. 9.— TRE NonTH END or TRE ENGINE Room, SHOWING THE 500-Kw. UNITS. 


These machines are operated electrically ; they register the coal elevator previously referred to; the latter lifts them 
the exact weight of coal delivered to the boilers. into a reserve ash hopper at the end of the bunker, from 
At the present time coal is carted to the Richmond Street which they are discharged into carts for removal. 
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Fid. 10.—GENERAL VIEW OF THE TURBO-GENERATING PLANT, THE 2,000-kw. UNITS IN THE FOREGROUND. 


end of the boiler house and there dumped into a hopper, As previously mentioned, one extremity of the нн "че 
from which a bucket elevator lifts it to the top of the build- ^ abuts on the Regent’s Canal, and coal and ash-eleva 15 
ing, depositing it on a Robins belt conveyor for distribution plant is provided at that end also. An electrical та un | 
throughout the bunker. The ashes from the furnaces fall a grab is provided for lifting coal from barges and dumpins 
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it into the hopper of a bucket elevator, which discharges on At either end of the boiler house is installed duplicate 
to the Robins belt conveyor previously mentioned. The feed pump plant, each consisting of a Hall compound steam 
latter conveyor and the tray conveyor for ash handling are pump with a rated capacity of 10,000 gallons per hour, and 
necessarily reversible ; 
and а further ash 
bunker bas been pro- 
vided near the canal. ; 

The whole of the 
boiler and conveyor 
plant was supplied by 
Messrs. Babcock and 
Wilcox. 

The waste gases 
from the furnaces pass 
through four Green 
economisers, which are 
arranged behind the 
boilers and disposed 
on either side of two 
circular chimneys. 
Fonr induced draught 
plants are also pro- 
vided between the 
economisers and chim- 
nejs. Fig. 4 shows 
an economiser with the 
induced draught fan 
behind, also thermal 
storage drums on the 
left. 

The economisers 
contain in all 1,720 
tubes, the scrapers in 
each section being Fic. 11.— GENERATOR END; 2,000-Kw. Parsons DrRECT-CURRENT TURBO-UNITS. 
driven by an electric 
motor; the usual by-pass flue is provided, in this case a Simpson electrical three-throw plunger pump of 15,000 


underneath the economisers. gallons per hour capacity, geared to a 35-H.P. 250-volt 
The induced draught plants consist of 48 and 60 in. B. T.-H. motor. 
diameter fans driven by 33 and 65 H.P. motors, and are Fig. 8 is a view of the feed pumps at the north-end of the 


boiler house, where 
also а  steam-driven 
direct-acting artesian 
well pump, by A. C. 
Potter & Co., with a 
capacity of 10,000 
gallons per hour, is 
situated. All the feed 
and circulating make- 
up water is at present 
obtained from the well, 
which is 500 ft. deep ; 
the water being 
pumped into the cool- 
ing tower tanks situ- 
ated on the roof of the 
boiler house. One tank 
is reserved for boiler 
feed purposes, and a 
Reisart water softencr, 
also situated on the 
roof, deals with the 
make-up water sup- 
plied to this tank, 
which can further be 
supplemented from the 
public sources. 

Fig. 14 shows tlc 
situation of the cooling 
towers, with the water- 

4 softening plant on the 
Fig, 12.—8телм Exp; 2,000-kw. Parsons TunBo-GENERATOR ExGINE Room right. Among otherac- 
TELEGRAPH IN THE FOREGROUND. cessories indispensable 

Specified to deal with : ina modern boiler house 
eal with 50,000 and 100,000 cb. ft. of chimney may be mentioned the “ship type telegraph, communicating 


“The d respectively. — | with the switchboard ; and the CO, recording apparatus. 

high: they 0 are 8 ft. diameter internally and 125 ft. Turning to the engine room, a view of which is given in 
circular in x uilt by the Alphons Custodis Co., and are fig. 10, the generating plant consists exclusively of turbo- 
they mb should lon above the boiler house roof level, where generators by C. A. Parsons & Co., and includes what are, 
refer later, ers with the cooling towers, to which we shall we believe, tbe largest direct-current sets of that kind 


built up to the present. 
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The engine room is well lighted and lined with crystopal tandem. 


glass tiles. 
Two large switchboards for controlling the output are 
situated on galleries at either end. 
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Fic. 13.—Ютловлм SHOWING ARRANGEMENT;OF A BOILER UNIT AND 
TuRBO-GENERATORS. 


Each generator is rated at 1,000 amperes at a 
pressure of 250 volts, and at a speed of 3.000 R.P.M. 

The remaining units are each of 2,000 Kw. capacity, ће 
two 1,000-kw. generators, each being designed to give 


2,000 amperes at 500 volts pressure, 
and at a speed of 1,200 R.P.M. 

The generators follow, in construc- 
tion, Messrs. Parsons’ well-known prac- 
tice, and are fitted with compensating 
windings and corragated commutators 
with wire brushes. 

For the 2,000-Kw. sets, the steam 
consumption was guaranteed not to 
exceed, at full load, 20 10. per Kw.-hour 
measured on the switchboard with 
100? Е. superheat; for the 500-KW. 
sets, the steam consumption under the 
same conditions is 21 lb. per Kw.-hour, 
deducting in both cases the energy taken 
by the auxiliaries. 

The machines have a 25 per cent. 
overload for 1 hour, and a 50 per cent. 
overload momentarily, and we understand 
that unofficial tests show a very low 
steam consumption. 

Beneath the engine-room is rituated 
a spacious basement, which contains 
surface condensing plant, and the elec- 
trical connections between the various 
machines and switchgear, &c. The 
four smaller turbine units are arranged 
to exhaust into two surface condensers, 
the latter being coupled up to an ex- 
haust on either side, and in each case 
being complete with motor-driven air 
and circulating pumps. The larger 
9.000 Kw. units exhaust into a condenser 
placed immediately under the exhaust 
chamber of the turbine: the Parsons 
vacuum augmentor is fitted to each 
condenser. А 

The air pumps are in each case of 


Fic. 14.—THE Kiem CooLING Towns ON THE Боор 
OF THE BOILER HOUSE. 


Immediately under the north boa 5 

| rd, four 500-Kw. turbo- 
5 are installed, as shown in бр. 9, these in common with 
the larger sets comprise two D.c. generators mounted in 


Fic. 15.—SuRFACE CONDENSER AND CIRCULATING Pump, 


2,000-Kw. UNIT. 


the three-throw type, with an additional hot-well force 
pump coupled to the crankshaft; they are driven through 
single reduction gears by 10 B. H.P. and 17 B. H. P. Phoenix 
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motors. The larger air pumps and motors, together with 
their switchgear, find a convenient location in open portions 
of the basement, which are railed off between alternate 
pairs of the 2,000 Kw. units. 

Fig. 17 indicates the convenient arrangement of the con- 
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Fic. 16.—Street FEEDER BOXES, AS ADOPTED ON THE 
MABYLEBONE NETWORK. 


densing plant, the auxiliary switchgear in the rear includes 
one starting board for each air and centrifugal pump. The 
circulating pumps are of the ** Bon Accord" centrifugal 
type, direct coupled to 62-B. H.P. and 120-B.H.P. six-pole 
Phenix motors in the two sizes of plant respectively. 

Messrs. С. A. Parsons & Co. were contractors for the 
whole of the turbo-generating plant and condensers, &c. 
The cooling towers, previously mentioned and shown in 
fig. 14, are each designed to cool 440,000 gals. of water per 
hour, and are of the Klein type, fitted with eight 32-H. p. fans 
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Fic. 17.—Vikw oy OPEN BASEMENT, SHOWING ARRANGEMENT OF AIR PUMPS, CONDENSERS, &с., 
BETWEEN THE LaRGE TURBO-GENERATOBS. 


driven by Mather & Platt motors. With a view to supple- 
menting the make-up water obtained from the artesian well 
and used for circulating purposes, arrangements are nearly 
completed for drawing a supply of condensirg water from 
the Regent's Canal. 
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Alternative atmospheric exhausts through auto- 
matic valves are provided to each condensing plant, 
and lead into two steel uptakes at the side of the two main 
chimneys. | 

The engine room is враппей by а four-motor electric 
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travelling crane, supplied by Messrs. C. & А. Musker, Ltd., 
and capable of lifting 20 tons. 

The workshop (equipped with tools by Messrs. Hobdell, 
Way & Co.), stores, battery room, &c., occupy а bay on 
the western side of the engine room. The battery, which is 
utilised for station 
work only—such аз 
lighting and excita- 
tion—consists of 250 
cells of the E.P.S. 
Со.'в О.К. type, with 
a capacity of 500 
ampere-hours. In con- 
nection with the bat- 
tery a booster of 
Messrs. Siemens' make 
(seen in fig. 18), to 
deal with 500 amps. 
at 100 volts, is in- 
stalled under the North 
Switchhoard Gallery. 

As previously stated, 
the station is de- 
signed for direct cur- 
rent supply on the 
three-wire system, with 
480 volts pressure 
across the outers. 
Energy is supplied at 
240 volts for lighting, 
and at 480 volts pres- 
sure for power. 

Two  switchboards 
are provided, each 
divided into three 
sections—positive, 
neutral and negative ; 
the panels are of white marble, and the galleries of fireproof 
construction throughout, with glass tile floors. 

Underneath the galleries are fixed the feeder fuse panels 
and the generator watt-hour meters, the latter of the Aron 


make. 
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Four main bus-bars run horizontally along the back of 
the positive and negative sections ; on the front of the panels 
are vertical bars enabling any macbine or feeder to be plugged 
on to any horizontal bar, and it is thus possible to run four 
different. pressures at as many feeding points from each board. 
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Fig. 18.—VIEW UNDER THE NORTH SWITCHBOARD, SHOWING THE FEEDER FUSES, 


BaTTERY BoosTER, &c. 


This arrangement also provides for boosting up the pressure 
of any feeder or group of feeders, as well as for charging the 
batteries ; it obviates any chance of disturbance to the 
general supply due to the breakdown of any one feeder, and 
further, the distribution network can be split up for testing 
purposes, &c. On the north board, shown in fig. 19, seven 
machine panels control 
three 2,000-KW. units, 
and the four 500-Kw. 
double units, which 
can be used as 
balancers; further 
panels are provided for 
two batteries, one 
across each side of 
the three-wire system 
—and the necessary 
boosters for charging, 
Ke. Each main gene- 
rator has a reverse 
current circuit-breaker 
on one pole and а 
quick-break knife 
switeh with separate 
hinge on the other. 
The field circuits are 
arranged either for self 
or separate excitation 
in order that the ma- 
chines may run at 
different voltages on 
the various bus-bars 
when required. In 
addition, 17 positive, 
l7 negative, and six 
neutral feeder panels 
are provided; the 
feeders are controlled 
by single-pole quick- 
break knife switches 
and fuses, the latter being mounted o 
the gallery, as shown in fig. 18. 


The central portion of the board ; . 
teries, neutral bus-bar and neutral Ж: З served for the bat 


The south board is practically a dupli 
with the exception of the neutral up e of the above, 


n separate panels below 


There are in all 28 positive feeders, 28 negative feeders, 
six neutral feeders and two power feeders. 

A very complete “ship” telegraph installation pro- 
vides communication between the switchboard and the 
engine and boiler house staffs. 

In addition to the two main boards 
and feeder fuse panels, all the volt- 
meter pilot wires are brought back to a 
separate small fuseboard mounted on 
the wall at the back of the main board. 

Among the special switchgear may 
be mentioned a complete three-wire 
testing panel, on which is mounted a 
middle-wire earth recording ammeter, 
Groves's ohmmeter, “ flashing“ switches, 
fuses, &c., for testing and locating 
faults on the system. 

On the two boards there are some- 
thing like 200 instruments of Messrs. 
Elliott Bros.’ well-known moving-coil 
type—the ammeters being of the round 
pattern, and the voltmeters of the edge- 
wise pattern. The switchgear, instru- 
ments, &c., were made and erected 
complete by Messrs. Elliott Bros. 

From the foregoing it will be ap- 
parent that the Borough Council com- 
mences the business of electricity supply 
with a typically modern plant, which, so 
far as its chaotic state up to now has 
permitted the engineers to ascertain, bids 
fair to prove of high commercial efficiency. 

To be strictly accurate, of course, 
the Council's first essay as an elec- 
tricity supplier Was with energy purchased in bulk from 
its predecessor in the area, and some account of the 
difficulties of the transition stage, during which the first and 
second generating units in the Council's station were started 
up, before the building was half completed, would form 
interesting reading, did space permit. 


Fic. 19.—Тне Nortu SWITCHBOARD, SHOWING THE ELLIOTT DIRECT-CURBENT SWITCHGEAR. 


In connection with the distribution system, also, a great 
deal of work has been carried out. 

In the first place, a gradual change-over of the consumers’ 
pressures has been made, the Metropolitan Co.'s original 
services being arranged for 100 and 200 volts, alternating 
and direct current, on the three-wire system. 
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The amount of work here involved can be gauged from 
the fact that of the 7,000 consumers connected up, all 
have now been dealt with. Then, again, the old generating 
stations at Manchester Square and Rathbone Place have 
been turned into battery sub-stations, each with an equip- 
ment consisting of a 3,000 amp.-hour battery with the 
necessary switchgear and booster-balancers ; of the latter, 
one just started was supplied by the Lancashire Dynamo 
Co, and is designed to give 4,500 amps. at 50 volts for 
short intervals, and 1,000 amps. at 100 volts continuously. 

Altogether 24 feeders, including eight of 5 sq. in. and 
16 of 1 sq. in. section, have been laid, for connecting the 
generating station with standard feeder pillar boxes, of the 
type shown in fig. 16. From these, sub-feeders radiate to 
various points on the distributing network. These feeder 
pillars have been extensively used throughout the area, 10 
12-way, 11 6-way, and 102 3 and 4-way pillars having 
been employed. 

The St. Helens Cable Co. carried out the cable work, the 

cables being of the paper-insulated, lead-covered and armoured 
type, laid direct ; this company also supplied the feeder 
illars. 
: It is anticipated that the supply for public and private 
lighting and power will exceed 7 million units during the 
year ending March next. The public lighting has only 
recently been introduced in the area, and the 86 flame arcs, 
fitted in pairs on standards down the centre of Oxford 
Street, form an example in efficient street illumination well 
worth imitating elsewhere in the metropolis. 

In conclusion, we are indebted to Mr. Arthur Wright for 
granting us facilities for preparing this article ; our acknow- 
ledgmenta are also due to Mr. T. G. Otley (of Mr. Wright's 
staff), Mr. F. A. Wilkinson, resident engineer to the 
Marylebone undertaking, and to Mr. T. R. Ricbardson, 
superintendent of the generating station described above. 


CONTRACTS CLOSED. 


(Concluded from page 102.) 


Cauvery Falls, India.—The contract for the hydraulic 
power plant required for the third installation in this power station, 
which supplies power to the Mysore Gold Fields, has been placed 
with Messts. James Gordon & Co., of Knightrider Street, London. 
It includes a special design of Pelton wheel, to develop 2,700 B. H. v. 
under а fall of 380 ft., for direct coupling to an alternating-current 
generator, a sensitive quick-acting governor and heavy riveted steel 
pipe line, 4 ft. diameter, with expansion joints, relief valve, &c. 
This is the first order for hydraulic plant for this station obtained by 
an English firm, all the existing plant being by Continental makers. 


Cornwall.—The South-West Cornwall Mines, Ltd., have 
placed an order with Messrs. Johnson & Phillips, Ltd., for the 
supply and erection of gas plant, engines, dynamos, switchboard, 
electrical pumps and plant. 


Devonport.— Messrs. Cowans, Sheldon & Co., Ltd., have 
received from the Admiralty orders for one £0-ton and two 30-ton 
steam travelling cranes, two 75-ton electric Fairbairn cranes, and 
one 160-ton electric Hammer crane for Devonport Dockyard. 


Leyten.—The Lamson Paragon Supply Co., Ltd., have 
accepted the tender of Mesers. Johnson & Phillips, Ltd., for all 
electrical plant for the company's factory, including dynamos, 
motors and switchboard. 


London.— BERwoxDskv.— The B.C. has accepted a 
tender of Messrs. Johnson & Phillips for cable required in connec- 
tion with the electricity undertakiog. | | 

The following tenders were submitted for 450 yards of troughing 
and covers: 

Doulton & Co., Ltd. (accepted).—Troughs, U-shape, 444, per yard, £7 14s. &l. ; 
wers. ЗМ. p yard, £6 11s. 8d.; bridges (690), 88. 6d. per gross, £2 Os. 2d. ; 
total £16 (^, Id. 

Johnson & Phillips.—Troughs, covers and bridges complete (680), 1s. 3d. per 
yard, total £28 2s. 6d. | 
‚ Srzpygy.—The B.C. has received the following quotations for 
X0 tons of moulded pitch for the electricity undertaking :— 

Per ton. 
Thomas Crow & Sons .. А . (accepted) 898. 
South Metropolitan Gas Со... Е T .. 348. 
Forbes, Abbott & Lennard, Ltd. We T 356. 
Rowland Carr & o. z ss Pe we 875. 

FrLuan.—The B.C. has accepted the quotation of J. S. Gilman 
sud Co, to supply 500 tons of nutty slack from the West Hallam 
pita, at 11s. 64, per ton. 


Lowestoft.—The T.C. has accepted the tender of Messrs. 
Babcock & Wilcox, Ltd., for a boiler, pipe-work, &c., at £093, and 
that of the Horsfall Destructor Co., Ltd., for the exten ion of the 
destructor, at £1,030. 


Manchester.—A tender by Messrs. Willans & Robinson, 
Ltd., of Rugby, for the supply and erection (on foundations to be 
provided by the Corporation at the Stuart Street generating 
station) of a 6, OOO-Kw. turbo-generator, comprising a Willaus 
turbine, a Siemens alternator, and condensing plant by Richardsons, 
Westgarth & Co., Ltd., for the sum of £20,777, has been accepted 
by the Electricity Committee. The British Westinghouse Co.'s 
tender for high and low tension switchboards for Dickinson Strect 
sub-station has also been accepted. 


Redditch.—The U.D.C. has accepted the tender of 
Messrs, Heenan & Froude, Manchester, for the supply of a refuse 
destructor, at £2,174. 


Sydney (N.S.W.).—The tender of Mr. R. B. Hungerford 
(Western Electric Co.) has been accepted for sections of the common 
battery switchboard and accessories, at the Telephone Exchange. 
The amount is £4,312, which, with instruments and extras, is 
brought up to a total of £5,726. When complete the exchange 
will provide for 1,080 additional subscribers. A metalliccircuit will 
be provided and a new section installed almost immediately. 


| 


FORTHCOMING EVENTS. 


Te-day'o Events (Friday, January 18th).—At 8 p.m. Institution of Mechan. 

ical Engineers. Adjourned Discussion on ‘Lighting of Railwa 
Premises : Indoor and Outdoor," by Mr. Н. Fowler. of. H. C. H. 
Carpenter and Mr. C. A. Edwards On the Properties of the Alloys 
of Aluminium and Copper." (Eighth Report to the Alloys Research 
Committee.) 

At 9 a.m. Royal Institution. Sir Andrew Noble, Bart., on Fifty 
Years of Explosives.” 

At 9.30 p.m. Electrical Engineers’ Ball at Hotel Cecil, W.C. 


Saturday, January 19th.—At 10 a.m. Institution of Electrical Engineers 
(London Students). Visit to the Silvertown Works of the I.R., G.P. 
and Telegraph Works Co., Ltd. 

Institution of Electrical Engineers (Manchester Students) Visit to 
Messrs. Dick, Kerr & Co.'s Works at Preston. 

At 2.30 p.m. Junior Institution of Engineers. Visit to the Royal 
Naval College, Greenwich, to inspect the new Engincering 
Laboratory. 

Monday, January 21st.—At 7 p.m. Armstrong College Engincering Society. 
Mr. E. J. MacWilliams on Electricity Applied to Mining.“ 

Tuesday, January 22nd.—At 7.30 p.m. Institution of Electrical Engineers 
(Manchester). Mr. C. E. Douglas on '* Gas Power Plants.” 

Thyrsday, January 24th.—At 7.15 p.m. Institution of Electrical Engineers 
cece), Мг. Н. Campbell on Gas Engines and Suction Gas 

lants.” 

At8 p.m. Institution of Electrical Engineers (London). Mr. C. C. 
Paterson on * Investigations on Licht Standards and the Present 
Condition of the High-Voltage Glow Lamp.” 

Friday, January 25th. At 5 p.m. Physical Society. Mr. W. A. Scoble on “The 
Strength and Behaviour of Brittle Materials under Combined 
Stress.” Mr. F. Twyman on "A 8pectrophotometer." Mr. K. J. 
Tarrant on Photographs of Electric Sparks.” 

At 7 p.m. Armstrong College Engineering Society. Mr. J. C. Browne 
orf “ Electric Traction." 

At8 pm. Institution of Civil Engineers (Students), Mr. C. A. Ablett 
cn ‘‘ Alternating-Current Commutator Meters.“ 

North-East Coast Institution of Engineers and Shipbuilders. Meeting. 


saturday, January 26th. Northampton Institute Engineering Society. Visit to 
the Gas Light and Coke Co.'s works, Beckton. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Tux following orders are issued :— 
Monday, January 21st.—'' A” Company, recruits’ infantry drill, 6 p.m. 
technical instruction, 7 p.m. 


Tuesday, January 22nd.—'' B" Company, recruits’ infantry drill, 6 p.m.; 
technical instruction, 7 p.m. Medical examination recruits, 6.30 to 8 p.m, 


Wednesday, January 23га. —N.C.O.'s mess meeting (committee), 8 pan. 
Thursday, January 21th.—'* C" Company, technical instruction, 7 p.m. 
Friday, January 25th.—'* D' Company, recruits’ infantry drill, 6 p.m.; tech. 
nical instruction, 7 p.m. 
Saturday, January 26th.—'' B” Company, training at Gravesend. 
J. Н. S. PuiLLirs, Captain, 
For O. C. E. E. R. E. (V.). 


C. T. C. Old Students’ Association. — The annual 
general meeting and dinner of the Central Technical College Old 
Students’ Association is to be held at the Trocadero Restaurant on 
Saturday, February 23rd, at 7.15 p.m. This is the tenth annive 
of the Association, and a record attendance is anticipated. Appli- 
cations for tickets should be sent to Mr. R. J. Caldwell, hon. sec. of 
the Dinner Committee, before February 9th. 
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Carbon-Filament Glow Lamps.—The specification 
just issued by the Engineering Standards Committee (Crosby 
Lockwood, price 5s. net) provides that the British light standard 
shall be the 10-c.P. Vernon-Harcourt pentane lamp at the National 
Physical Laboratory, from which carbon-filament secondary 
standards shall be derived. The useful life of a lamp is completed 
when the mean horizontal candle-power has dropped 20 per cent. 
Four classes of standard lamps are recognised, having lives of 400 
and 800 hours respectively, and made for 110 and 220 volts; these 
are distinguished by reference letters, which also indicate the 
standard efficiencies. Thus, for 16-c.P. lamps, A represents a 400- 
hour 50-watt lamp for 110 volts; B a 400-hour 60-watt lamp 
for 220 volts; C an 800-hour 56-watt lamp for 110 volts; and D an 
800-hour 66-watt lamp for 220 volts. The reference letter (in a 
circle), voltage and M. H. C. . are to be marked on each lamp bulb, 
with the name or trade-mark of the manufacturer. 

Tests are prescribed for mechanical defects, insulation resistance 
and vacuum, as well as for initial candle-power, efficiency and total 
watts; the candle-power is to be determined at standard pressure, 
while the lamp is revolving at 200 к.р.м. abouta vertical axis. The 
average limits between which the results must fall are 8 per cent. for 
the candle-power and 5 per cent. for the total watts, but individual 
lamps are allowed about 60 per cent. greater latitude; the watts per 
M.H.C.P. are limited to + 16 per cent. from the standard. Life tests 
are to be carried out on a circuit whose voltage is never more than 
4 per cent. above normal, the pressure being adjusted at the start so 
that the lamp is burning at its standard efficiency, and the 
average total candle-power hours during the useful life must not 
fall below 90 per cent. of the standard figures. The ratio of 

n spherical to mean horizontal candle-power is to be not less 

an 0*8. 


The standard efficiencies for 8 and 16-c.P. lamps are as follows :— 


Class. Life. Volts. TES Ae 

а 
А 400 hours 110 1 i: 15 
B 400 „ 220 1616 2 
ою, m 44 oH 
i on Oe 20 116 410 


Limit gauges are provided for testing lamp cap dimens ons. 


Fatality.—In the City Coroner's Court, on Friday, Mr. 
F. Danforl Thomas held an inquest with reference to the death of 
Frank Wm. Moore, aged 36 years, an installation inspector in the 
employ of the City of London Electric Supply Co., Ltd., and lately 
living at East Dulwich Grove, Peckham, S.E. Frank Joseph 
Macey, chief engineer in the electric lighting section at the Com- 
mercial Sale Rooms, Mincing Lane, E C., said that three days prior 
to the deceased's death two men called at the sale rooms to makq up 
an estimate, this being a private generating station. On Tuesday 
last the deceased came officislly to deliver this estimate, and whilst 
there witness asked him what it would cost to run an exhaust fau 
electrically. "They walked over towards the fans in use at the 
present time, which were in motion, but witness did not imagine 
for one moment that he would go near them, as he knew the danger. 
‘he deceased knew every hole and corner of the room in which the 
electrical plant was, and he knew that no one could go near 
the fans without a terrible danger to life. Witness turned 
round to see what the load was оп the switchboard 
when he heard а sound like the crushing of а hat. Не 
thought a bolt or а belt had gone wrong, во turned off the current, 
and on going to see what was the matter was horrified to find the 
deceased lying on the stone at the side of the fan shockingly 
mangled. So far as witness could make out he had attempted to 
get over the rail at the side of the fan with the idea of squeezing 
past the ten inches of space between the fan and the wall and had 
been caught by the belt and whirled round and round to his death. 
It was only the fact that the deceased knew so much of electrical 
work that could have caused him to take such an awful risk. So 
great had been the force with which the deceased had been dashed 
against the stones that they were smashed in many places. The 
fan was fixed on the edge of the wheel race, and witness would 
never have attempted to go past the fan whilst in motion, and 
would cértainly never have allowed anyone else to do во had he 
been able to prevent it. 

Mr. James Parker Buck, chief inspector, said his opinion was 
that the deceased was going to look to find a suitable place to fix а 
motor for the working of the fau by electricity. There was no 
doubt he ran a terrible risk. 

Dr. Kaufmann, of Dunster House, said that death was due to the 
terrible injuries, the deceased's left leg having been torn off and his 
ekull fractured in many places. 

The Coroner said that the curious part of the case appeared to be 
the fact that it was the deceased's knowledge of his business which 
caused him to be indifferent and to run the risk, where a layman 
would not have attempted such a thing. 

The jury returned a verdict of “ Accidental death.” 


Electrical Volunteers.—The Times says it is intimated 
that the establishment of the Submarine Miners and Electrical 


Engineers (Vols.) has been fixed at a total of 66 officers and 1,218 
men. 


X-Rays as a Hair Restorer.—In the current issue of 
the Archives d'Electricité Médicale, Prof. A. Imbert and М. Н. 
Marqués confirm the observation recently noted, that exposure to 
X-rays results in the restoration of its normal hue to white hair. 
One of the authors, who has been engaged in X-ray work since 
1896, and whose hair and beard were almort completely white, 
found that their colour returned and became even darker than the 
original tint ; similarly when an elderly patient was under treat- 
ment for lupus, part of his hair was exposed to the rays, and fell 
off; it returned, however, almost completely black over the region 
affected, and has since retained its colour. These and other facts 
have convinced the authors of both the reality and the durability 
of the effects obtained, though they are unable to put forward a 
satisfactory explanation of the phenomenon. Those of our readers, 


therefore, who rejoice in the possession of silver locks had better 
steer clear of the X-rays. 


Direction der  Disconto-Gesellsehaft v. Bruce 
Peebles & Co., Ltd.—Lord Mackenzie, inthe Court of Session on 
8th inst., closed the record in an action instituted by the Direction der 
Disconto-Gesellechaft, London and Berlin, against Messrs. Bruce 
Peebles & Co., Ltd., electrical engineers, East Pilton, Edinburgh, to 
recover £4,000 contained in a bill of exchange dated May 9th, 1906, 
payable six months after date, drawn by and to be placed to account 
of Messrs. Ganz & Co., Budapest, and accepted by the defenders 
on May 16th. The pursuers are now holders of the bill. At 
maturity (says а report inthe Edinburgh Evening Dispatch) the bill 
was presented in Edinburgh, but, acting on the instructions of the 
defenders, the bank refused payment. The defenders explain that 
early in 1904 they contracted for an electric railway in Canada for 
the Canadian Electric Traction Co., and with Ganz & Co. for certain 
plant which that tirm had invented or patented. They say that the 
system was defective, and that loss to the extent of over £4,000 has 
been incurred, for which they hold Ganz & Co. liable. Before the 
defenders knew how the system was to turn out they had granted 
the bill, and they plead that they are entitled to absolvitor in 
respect of the failure of the consideration given by Ganz & Co. 


Steam Turbines for the Corporation of Bristol.— 
We have received the following remarkab'e communication, too 
late for insertion in our “ Correspondence" columns :— 

“ Dear Sirs,— For the benefit of those who consider that manu- 
facturers in this country are not suffering from want of Protection, 
attention might be drawn to а contract which the above Corporation 
have entered into with the British Westinghouse Co. for the supply 
of а 3,000-Kw. steam turbine. The order for the turbine in question 
is being executed in the United States of America, and this in spite 
of several manufacturers in this country being well able to meet 
the requirements of the Corporation in this direction. 

“It is surely to be regretted, in view of the unsatisfactory con- 
dition of trade in this country (Board of Trade returns notwith- 
standing), that one of our leading public bodies should allow a con- 
tract of this nature to be executed abroad, when shops at home are 
largely empty for want of orders. And it can scarcely be argued— 
even by those who usually consider that foreign-made productions 
must necessarily be superior—that steam turbines built in 
America have surpassed the best this country can produce.— 
PROTECTIONIST.” 


We sincerely trust that there is some mistake in our correspon- 
dent's information. 


Appointments Vacant.—Car-shed foreman for Stock- 


port Corporation (£175); assistant electrical engineer for Bradford 
Corporation (£250). 


Institution Notes.—JUNIOR INSTITUTION OF ENGI- 
NEERS.—At a meeting on Wednesday evening last, Dr. H. S. Hele- 
Shaw lectured on “ Stream Lines and their Application to Engineer- 
ing Problems.” 

SOCIETY or ARTs.—On the 16th inst., the discussion on Mr. 
J. W. Gordon's paper Patent Law Reform“ was resumed. 


The Jamaica Eatthquake and the Cable Com- 
panies.—According to the Daily Telegraph, one cable line remains 
open to Jamaica. The West India and Panama Telegraph Co. has 
ita cable intact to Holland Bay at the west end of the island, and 
ita overland line is in good order as far as Bull Bay about seven 
miles from Kingston. From this point messages are carried to and 
from the ill-fated city by buggy. Of course, there is delay, but the 
work is being carried on as expeditiously as could be expected in the 
circumstances. The company received the following cablegram on 
Wednesday :— 

“Through cable to Colon and direct West India cable inter- 
rupted. W.I. and P.T. Co. will use every effort to open for traffic, 
and expect to do so to-day (Wednesday). Shocks of earthquake 
are continuing, and everybody is camping out. Cannot work tele- 
graph from Kingston, but can seven or eight miles out, and send 
to and from Kingston by road. Lines perfectly clear to rest of 
West Indies.” 

The Direct West India Co.'s offices and outfit at Kingston, 
Jamaica, were completely destroyed by the earthquake which 
occurred at that place at 3.30 p.m., on the 14th inst Their cable 
is also interrupted close to the hut, and local efforts are being 
made to put through. One employé, a Jamaican, was badly 
injured ; all other employés are safe and well. 


Receiver Appointed.— On the petition of a debenture- 
holder, Mr. Herbert J. Page, of Messrs. Annan Dexter & Co., 21, 
Ironmonger Lane, E.C., has been appointed receiver in re Lionel 
Robinson & Co., Ltd., of Ferry Works, Thames Ditton. 


Ms 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ErgorBicAL Review posted as to their movements. 


Central Station Engineers. — Owing to the resigna- 
tion of Mr. R. E. Heygate, the following appointments have been 
made at the Dover Electricity Works :—Mr. H. L. Osporne to the 

of senior charge engineer, Mr. Н. BRownscomsBp to second 
engineer, and Mr. J. E. Осрском to third engineer. 

The Launceston (Tasmania) City Council has accepted the resigna- 
tion of Mr. Cons, the city electrical engineer, who had threatened to 
resign if he were not allowed unrestricted private practice, together 
with an increase of salary to £600. Mr. Coris has been retained as 
consulting electrical engineerat a fee of £100 perannum, and a scheme 
is being prepared for the reorganisation of the department. 

By 15 votes to 11, Warrington T.C. bas referred back to the 
Electricity and Tramways Committee the recommendation to 
increase the salary of Mr. MATHIAS, electrical engineer, from £300 
to £350 per annum, and that he be allowed to have two pupils. 

The Electricity Committee of Rochdale T.C. has recommended 
that the salary of the electrical engineer (Mr. C. C. ATCHISON) be 
increased from £300 to £350 per annum. 


Tramway Officials.—The Sheffield Т.С. has been 
recommended to increase the salary of Mr. FEABNLEY, tramways 
manager, by £100 a year. 

The employés of the Pontypridd U.D.C. tramway department 
have presented а silver cigarette case, match box and cigarette 
holder to Mr. J. E. TEASDEL, the manager, and Mrs. Teasdel with 
gilver serviette rings. 

General. — Mr. Ѕірхкт WELLS, Principal of the 
Battersea Polytechnic, has accepted the position of Director- 
General of the newly created Department of Agriculture and 
Technical Edycation in Egypt, which has been formed to develop, 
organise and control technical education and institutions to keep 
pace with the rapidly growing industria] needs of thecountry. Mr. 
Wells has been head of the Polytechnic at Battersea since before its 
opening in January, 1894, having previously been senior assistant 
lecturer in the Engineering Department of the University of Leeds. 
In earlier days he was well known to young engineers as the 
founder, and for five years Chairman of the Junior Instutution of 
щн, and in recent years he has been a member, and is at 
presént the secretary, of the Faculty of Engineering of London 
University and of the Board of Studies in Civil and Mechanical 
Engineering, of which he was for some years the secretary. He 
hss also been for some time a member of the Consultative Com- 
mittee of the Board of Education, of the Teachers’ Registration 
Council, of the City and Guilds Examinations Board, and hon. 
secretary of the Association of Technical Institutions. 

Mr. F. B. Sor. AIR has resigned his position as manager of the 
Sheficld branch office of the British Westinghouse Electrical 
Manufacturing Co., in order to take up an appointment with 
Messrs. Brace Peebles & Co., as manager of their Newcastle office, 
Pape’s Buildings, Neville Street, Newcastle-on-Tyne. Mr. Sinclair 
took up his new duties on January 14th. 


Obituary.— We deeply regret to notice that the death-roll 
consequent upon last Monday's terrible earthquake in Jamaica 
includes the name of Sir James FERGUSsON, who was Postmaster- 
General in-the year 1891, a position in which, it is stated, he was 
responsible for the signing of the agreement with the National 
Telephone Co., Ltd. At the time of his death he was a director 
of that company, and was also connected with several commercial 
undertakings. Sir James was born in 1832, and so was in his 
seventy-fifth year. ` 

A correspondent writes:—'' News has just been received at 
Barrow-in-Furness of the death of Mr. Davip Мплавр (late 
of that town). The deceased gentleman left England only 
a few months He was for some time engaged in the 
Corporation Electrical Works at Barrow, and afterwards in the 
electrical department at Messrs. Vickers, Sons & Maxim's exten- 
sive works, He left this country to take a post as electrician in 
Carnegie's Steel Works, Homestead, where his abilities were 
Tecognised by early promotion. The real cause of his death was 
& mystery, though it is surmised, from the position in which 
the body was found, that the unfortunate gentleman had been 
knocked down by an engine when crossing some lines leading from 
the works. We understand that the affair was purely an accident.” 


NEW COMPANIES REGISTERED. 


Landon Electrie Hot-Air Baths (Greville's System), Ltd. 
(91.512), — This company was registered on January Srd, with a capital o £5,000 
in £1 shares, to acquire the business carried оп by H. E. Greville at 31, Upper 
Berkeley Street, W., and to carry оп the properties of electric, hot-air and 
other baths, е. The first subscribers (each with one share) are :—Helen I. 
Hughes, 31, Upper Berkeley Street, W., matron; W. J. F. Elliott, 30, Deacon 
Road, Willesden Green, N.W., bath attendant; Н. E. Greville, 7, Rutland Park, 
Willesden Green, N.W., solicitor; Alice O'Donnell, a, Upper Berkeley 
duet trained nurse; Т. W. Precious, 61, Halley Road, Forest Gate, clerk ; 
H. J. Garlick, 25, Chesham Buildings, Grosvenor Square, W., clerk; and A. J. 
Strable, 4, Lansdowne Road, Holland Park, W., secretary. No initial public 
Шш, Registered without articles of association. The first directors are Н. 
Rühn WC. Jarvis and H. E. Greville. Registered office, 2, Staple Inn, 
LI We 


Mercedes Petrol-Eleetrie Co., Ltd. (91,526) —This company 
was registered on January 4th, with a capitel of £1,000 in £1 shares, to carry 
on the business of manufacturers of and dealers in motor-cars, cycles, carriages, 
omnibuses, boats, launches, &c., whether propelled by petrol, motor, motor- 
mixte, electricity or other power, &c. The first subscribers ‘each with one share) 
are :—A. Ireland, 58, Blenheim Road, Walthamstow, clerk; J. 8. Cropper, 7, Union 
Court, E.C., company director; L. E. Chafnial, 67, Filmer Road, Munster Park, 
S. W., merchant; W. T. Gittens, 28, Wentworth Mansions, Hampstead, N. W., 
secretary; А. Н. Greenhill, 19-21, Queen Victoria Street, E.C., secretary; Е. Н. 
Byrne, 28, Milton Road, Highgate, N.. secretary; and A. Atkinson, Bathurst," 
Fallow Court Avenue, North Finchley, merchant. No initial public issue. 
Registered without articles of association. 


Newark Electric Supply Co., Ltd. (91,461).—This company 
was registered on December 315, with a capital of £1,000 in £1 shares, to carry 
on the business of electrical engineers and contractors, electricians, suppliers 
of electricity, manufacturers of electrical apparatus, generators, producers and 
suppliers of light, heat, sound and power by electritity, galvanism, magnetisin 
or otherwise. &. Тһе first subscribers (each with one share) are:—C. E. 
Warren, Zedecco, Maidenhead, engineer; A. Blackmore, 6, Throgmorton 
Avenue, E.C., engineer; W. Skinner, 6, Throgmorton Avenue, E.C., F. C. I. S.; 
J.D. Adams, Tyle Lodge, Addlestone, engineer; А. D. Withers, 12, Keppel 
Street, W.C., electrician; C. N. Nixon, 14, Heathcote Street, Mecklenburgh 
Square, W.C., managing clerk; and J. R. Threadgold, 13. Glenhouse Road, 
Eltham, clerk. No initial public issue; registered without articles of association. 
Registered office, 74, Coleman Street, E.C. 


William Sharpe & Son, Ltd. (91,548).—This company was 
registered on January 5th, with a capital of £5,000 in £1 shares (2,000 8 per cent. 
preference), to acquire the business carried on by каре & Son, to adopt an 
agreement with William Sharpe & Son, and to carry on the business of heating, 
lighting, ventilating, gas, water, sanitary and constructional enyineers, elec- 
tricians, suppliers of water, gas and electricity for heat, light, motive power or 
other purposes, manufacturers of electrical and other apparatus, &c. The first 
subscribers (each with one preference share) are:—W. Brown, Grant Thorold 
Park, Grimsby, surveyor; J. W. Franklin, 8, Bucklersbury, E.C., land agent; 
J. Morgan, 3, Bucklersbury, E.C., auctioneer; F. H. McCardie, 7, Austin Friars, 
E.C., stockbroker; F. G. Barker, 3, Bucklersbury, E.C., land agent and sur- 
veyor; D. Mills, Tweed House, Nether Street, Woodside Park, N., engineer; 
and E. Richards, 6 and 8, Eastcheap, E.C., merchant. Minimum cash subscrip- 
tion, £500 preference shares. The number of directors is not to be less than 
two or more than seven ; the first are F. H. McCardie, W. Brown, F. G. Barker 
and W. Sharpe; qualification (except first directors), £1: remuneration (except 
managing directors) one guinea each per meeting. Registered office, 8, Buck. 
lersbury, Е.С. 


OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES. 


Ferranti, Ltd. (83,718).—This company’s annual return was 
filed on November 21st, when 53,318 preference, 60,000 ordinary and 10,000 de- 
ferred shares had been taken up out of a nominal capital of £130,000 in 60.000 
preference, 60,000 ordinary and 10,000 deferred shares of £1 each. 4123, 318 is 
considered as paid. Mortgages and charges: £130,000. 


Nottingham Gas and Electric Fittings Co., Ltd. (89,587).— 
A debenture dated December 3rd, 1906, to secure £199 0s. 1d., charged on the 
company's undertaking and property, present and future, including uncalled 
capital, has been registered. Holder: W. W. Favei, 23, Rood Lane, Е.С. 

Topsham Electricity Sopply Co., Ltd. (50,826).— £200 4 per 
cent. debentures, created October 22nd, 1906, charged on the company's property, 
present and future, including uncalled capital, have been registered. No 
trustees, " 


CITY NOTES. 


British Westinghouse Electric; and Manufacturing 
Co., Ltd. 


THE seventh annual general meeting of this company was held at 
Hamilton House, Victoria Embankment, on Monday last, 14th inst., 
Mr. J. Annan Bryce, M.P., presiding. 

The CHAIRMAN, in moving the adoption of the report, of which 
we gave full particulars on page 73 of last week's ELECTRICAL 
Review, said he was sorry that their chairman, Mr. Westinghouse, 
was unable to be present, owing to the serious illness of his only 
son. In referring first to the balance-sheet, he said that there 
having been no provision for depreciation, the profit and loss account 
was omitted as a separate statement, and the items were included 
in the general balance-sheet. The full amount of debenture stock 
had been issued and sold, with the exception of the £221,000 held 
in respect of land at Trafford Park. On July 31st, temporary loans 
consisted of £135,000 owed to the American company, and £125,000 
to bankers. Since that date, the bankers' loan had been paid down to 
about £90,000 out of receipts, and the balance arranged for as they 
would observe in the statement that he was authorised to make in 
behalf of the American interests ; these interests had agreed to pur- 
chase their holdings in otber companies at par to the amount of 
about £135,000, to apply against the loan to bankers and in the 
liquidation of certain accounts under.the heading of sundry 
creditors. In addition to this, the American interests would con- 
tinue the present Joan of £135,000 for two years. . Respecting the 
further requirements of the company, theee interests contemplated 
the purchase of an additional amount of this company's boldings in 
other companies. From this they would observe that their 
American allies not only had confidence in the ultimate success of 
the enterprise, bnt were willing to back this confidence by continued 
and liberal financial support. He might say that, notwithstanding 
the losses to which he would have occasion to allude, the company 
was in a thoroughly sound financial condition and capable of 
carrying out satisfactorily in every way allthe business which it 
mightundertake. Althoughthere was no provision for depreciation, 
the property and plant had been carefully maintained in first class 
condition, and the cost charged to revenue. Owing to the volume 
of new business, there had been an increase in the item stock and 
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material on hand and in process of manufacture of about £60,000 
over the figures of the preceding year. As regards the heading 
completed work on contracts, there had been a marked increase in 
the rate of collections which was satisfactory as showing the 
improvement in the organisation, to which he would have 
occasion to refer again. The total of completed work on 
contracts and sundry debtors last year was 4757, 237, as 
against £753,994 for the year under review, and since the close of 
the last fiscal year, completed work on contracts and sundry 
debtors had been still further decreased by £200,600 notwithstand- 
ing increased shipments. Their holding in other companies con- 
sisted principally of sharcs in the Traction and Power Securities 
Co. and the Clyde Valley Electrical Power Co. The former com- 
pany owned a large amount of Mersey Railway debentures, which 
were steadily improving in value. The Clyde Valley Co. had made 
good progress during the past year. It had a total installation of 
upwards of 8,000 Kw. and was installing an additional 4, 000-Kw. 
unit. The demand for its output was steadily growing, and it now had 
on its book contracts for several thousand horse-power. With 
respect to the suspense account, а careful record had been kept of 
the expenditure on development and experimental work not 
chargeable to orders in hand. While it was essential to carry on 
development work, it was their intertion to restrict it within the 
lines of careful economy. With regard to the headirg adjustment 
of working assets, there had been during the year under review 
numerous adjustments in respect to stock-on-hand and other items 
which entered into manufacturing accounts, all of which had been 
included under this heading. He now came to the question which 
must be in the minds of all of them. What had caused the losses 
ofthe past few years and what could be done to prevent similar 
losses in the future? In the first place, the works were laid out 
with the expectation of a large electrical development in Great 
Britain, but up to the present time the scale on which the works 
had been installed exceeded the demands of the trade. To 
operate the works a staff in keeping with their magnitude was 
organised. While it was always difficult to assemble an efficient 
staff (which ought to be the growth of years) it was necessary to 
effect the organisation within a limited time, with the result that 
the personnel. proved to be unequal to the task of conducting the 
affairs of the company with profit under conditions of strong com- 
petition. A vear ago, after a careful investigation, tbe directors 
decided that radical changes were necessary in the personnel and 
methods of the company. In view of the many imrortant changes 
that had been made during the past twelve months, it seemed 
desirable to tell them something of the present organisation. The 
directors were fortonate in securing and appointing lest Junea 
general manager of works who had bad many years’ experience in 
the management of large shops and in the methods of electrical 
manufacture that resulted in economical administration. The results 
so far showed a marked increase in production, with a material 
reduction in the pay-roll. A transfer had been effected to the works 
at Manchester of the sales management and engineering staff, 
with the result of & considerable economy in London office 
expenses. The directors were of the opinion that the com- 
pany now had an efficient works and sales organisation 
and was well equipped for carrying on the business. If the 
business was to prosper, it was essential that a larger volume 
of orders should be put through, so as to diminish the proportionate 
burden of the necessarily heavy standing expenses. During the 
past five months their sales had increased 50 per cent. over the 
corresponding period of last year. The returns showed a manufac- 
turing profit, and although this profit was small, the result, when 
compared with the considerable loss during the corresponding period 
of last year, was encouraging. In view of the slackness of home 
business, their export department had received special attention, 
and their directors looked for a still further increase in view of the 
new territorial arrangements made withthe American company. They 
would recall that under the sgreement their company confined its 
operations to Great Britain and her possessions, excludirg Canada. 
А promising field for British electrical apparatus existed in South 
America. Several months ago the America company was approached 
with a view to an agreement whereby the British company might sell 
its product without restriction in South American countries. This had 
been arranged, and an increase of business had already resulted. 
The condition of the home trade was still unsatisfactory. Low 
prices prevailed, and to meet these every effort was being made 
towards economy in production. The quality of apparatus manu- 
factured was, however, of first importance, and every care was 
taken to maintain а high standard. If the efforts which were con- 
stantly being made towards standardisation were successful the 
amount of special apparatus which their works were called upon to 
construct would be greatly reduced, and the British electrical 
manufacturer would be able to produce his apparatus under condi- 
tions more nearly approaching those existing in America and 
Germany. But, while the prospects of the business thus appeared 
more favourable, the directors, after long and anxious coneidera- 
tion, had come.to the conclusion that the only way to place the 
company in a sound position was to reduce the capital. Proposals 
to this effect would be submitted later, but it appeared desirable at 
this stage to explain their general bearing. Speaking generally, 
the result of carrying these proposals into effect would be to clear off 
the accumulation of losses on contracts undertaken in past years, 
and to reduce the figures o£ their assets to а point consonant with 
their value. As regards the proposals for reduction of capital, he 
should explain tbat the interests of the preference shareholders were 
not injuriously affected. It was proposed that while the nominal 
value of the share was reduced from £5 to £3, the original value of 
£5 was preserved in the event of a liquidation, so that in that event 
the position of the preference sharebolder would be relatively 
precisely the same as at present. Similarly, he would be in pre- 


cisely the same relative position as regards dividend, it being 
proposed that the preference dividend when payable should be 
raised from 6 to 10 per cent. The preference shareholdor would 
thus receive exactly the same proportion of the-amount of the 
earnings distributable on dividend ss that to which he was at pre- 
sent entitled, viz, up to 6s. per share. Since the designing 
of their works in the late nineties, and since the placing 
of the orders for the machinery, there had been many important 
changes in the style of apparatus. For instance, the reciprocating 
engine of large size which was then in vogue had betn very gener- 
ally supplanted by the steam turbine. The result of these changes 
had been that а large part of the expenditure on foundations, 
buildings, cranes and heavy machine tools had proved, for the 
present, unnecessary. То meet these modified conditions, it was 
thought necessary to reduce the bcok value of the plant and 
property. The company held many patents of great value, but 
with the writing down of the works it was, of course, also necessary 
to reduce the book value of patents and goodwill. It was also 
necessary, in view of change in type and keen competition, to write 
down the value of stock.on-hand and in process of manufacture. 
In order to provide for these reductions, and to write off losses and 
development expenses, it was proposed to reduce the capital by 
£1,375,000, of which £1,000,000 was in respect of the preference 
shares, and £375,000 in respect of the ordinary shares, which was 
а reduction of 40 per cent. on the preference and £0 per cent on 
the ordinary. He tben formally moved the adoption of the report. 

Mr. J. K. Lukacn seconded the motion. 

А very lengthy discuesion ensued. 

Dr. D. Browne eaid it bad been his misfortune from year to year to 
criticise the managers and directors tor the fruitless manner in which 
they had worked the company. This year, like a pistol at their beads, 
this proposition wa- placed before them, knowing full well that share- 
holders were in their power. Though they were in a minority, still 
minorities had their rights, and he was certain that ata meeting 
like that would ert their rights. Last year he drew attention to 
the fact that two of the directors, like rats, were forsaking the 
sinking ship. One of them took exception to what he said, but he 
said that owing to increased work and so on, be would be unable to 
continue upon tLe board. But the rats had forsaken the ehip, and 
they were left to sink or swim. He had followed the speech from the 
chair with some tl.ought, ard he thovght it had put forward a poor 
apology for Mr. Westinghouse. Before this company was started, 
he came over to this city and caused a flutter by bis speeches, 
telling us how ignorant we were, how unckilful we were in engin- 
eering and electrical work, and tbat he was the apostle to teach us. 
Contrast those speeches with what had come from the chair that day. 
If Mr. Westinghouse was a man of courage, he maintained that he 
would have been there that day and faced the muric. They were 
told each year that there was an excuse—one year it was other 
business, another it was as they had heard that day. Attheseventh 
annual meeting he and his directcrs submitted a balance-sheet 
showing that they had squandered in patents and so-called good will 
£794,567, which, if sold to-day, would not fetch £50,000. They 
had spent £1,082,000 upon Trafford Park—a place full of obsolete 
machinery and old iron. Bad and doubtful debts were £135,000; 
shares in other companies £433,827, with a contingent liability 
(was that good finance ?— for a company like that to sink £400,000 
and then have to go to America to borrow шореу?). It seemed to 
him most ridiculous. What was the market value of those holdings to- 
day, and the dividends that were drawn from them ? They had a sus- 
pense account of E108, 253, and some £79 000 added to it, which repre- 
sented useless experiments. To wind up that tale of woe they, with 
all their expert skill, showed a stupendous profit of £7,567 on a 
capital of nearly £5,000,000. He must congratulate them upon 
their face and courage in coming to the meeting with this tale. A 
more damning criticism he never read from a firm of auditors than 
that containcd in their auditors’ report. This state of things gave 
them cause for reflection. A body of gentlemen undertook a 
most important duty of managers of a great company, 
with almost unlimited funds at their disposal could 
they say that they bad dcne their best with the money 
placed at their disposal? No doubt in the manufacturing world 
they posed as specialists, but beaven defend him from such 
specialists. As a shareholder he told them that they had totally 
failed in their conduct of the company, and he would deal with & 
few matters affecting the management to enforce bis contention. 
Certain works were carried out at Chelsea, costing the company 
£15,000. He maintained that much of that moncy might have 
Leen saved by proper supervision of labour апа material. There 
were also some queer stories about engineers having extra work 
done for themselves and charging the company, also of the employ- 
ment of incompetent and unskilful men upon important works. He 
knew of one big contract where the men put to epecial work had 
not the slightest experience. The company's reputation, he said, 
was ruined by extravagance, by mismanagement, and the want ofa 
tight hand. The company bad been robbed right and left—he 
maintained that without contradiction. The speaker moved an 
amendment :— . 

“That we refuse to carry out their scheme, and that a committee 
of shareholders be appointed to go into matters fully, and, 
further, that we pass а vote of want of confidence in our шап- 
agement." 

They had lost in works and contracts large sums—that they 
acknowledged, the patents and goodwill were valueless—and after 
that they invited the shareholders to prolong their term of office 
and trust them further to borrow more capital and continue the game. 
In а year or во more they would be met with another proposal, and 
they would be simply squeezed out- there was no hope for them. It 
had taken seven years for the board to find that they had lost their 
money, their credit and their good name. 
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А SHAREHOLDER at the back of the hall created somewhat of a 
diversion by asking again and again what was a preference share. 
It transpired that he had been to Bow Street Police Station that 
morning to know what he could do against the company criminally. 
The chairman later gave a definition of what a preference share 
should be, but the said sharebolder, who had brought his solicitor 
with him, went away sorrowfu), for he had not great possessions. 

Captain BEDINGFIELD, in approving of what Dr. Browne had said, 
drew attention to the suspense account, which he spoke about last 
year. He then said it was practically giving the company 
away, and would take many years to reduce it. Instead of any 
attempt being made to reduce it, it had been increased by 
nearly £80,000! For what?—that was the point. Then again 
there was the item shares and debentures in other companies, 
£433,000. Supposing the company went into liquidation now, it 
was very doubtful whether that amount was good or not. He 
should also like to ask what did an adjustment of working assets 
mean? The balance-sheet wahted some explicit explanation. 
Would Trafford Park works fetch £1,080,000 in the event of 
liquidation? They were asked to write off a certain amount of 
money “practically chucked into the gutter,” and start dc novo, 
having wiped off that suspense account and the other million. It 
was all absolately dead loss. There was evidently want of super- 
vision in small matters, The proxy ttamps were a case in point. 
A willionaire could afford to lose, but a poor man missed half-a- 
crown. 

Mr. DixcwaLL asked under what article it was proposed to 
increase the board’s borrowing powers. He could not see anything 
about the matter uncer the special resolutions. It was only due to 
extravayant borrowirg in the past that the company bad been 
brought to its present position. The proposal to raise the rate of 
dividend from nothing to 10 per cent. or 12 per cent. seemed 
dificult to conceive of. Theodcre Hood gave en I.O.U. for £5, 
and said Thank Heaven that's settled! Another company in a 
very similar line had managed to pay very decent dividends to its 
shareholders. Bad state of trade was hardly shown by that fact. 
What was the advantage of that further £79,(00 spent experiment- 
ally? There did not seem to have been any advantage gained from 
money so spent in the past. That the capital must be cut down 
seemed inevitable, but he thought there might be a committee of 
investigation appointed, and that they should accept the resigna- 
tion of the gentleman who retired atthat meeting, and get another. 

Mr. HERBERT SMITH said that a statement such as the board hed 
made wascalculated to provoke criticism, This was, however, essen- 
tially a business meeting, and their one and only object should be 
to cor serve their business interests. It was more than highly prob- 
able that the causes which bad led up to the proposals of to-day 
were causes which went far back in the company's history, and if 
the management and executive of the company had been main- 
tained in its integrity from the beginning until now, it might 
possibly be tbat there would be room for much more micrcscopic 
examination or full criticism. They knew that recently the 
executive power of the company had been placed in new hands, 
and as far as he had been able to make inquiry, those hands were 
very able and capable. He did not know a single director of the 
company, tberefore personal sympathy did not sway bim when he 
so id that he thought it was in common fairness to newly arrived 
Management to give it a chance of justifying itself. It 
was for them to recognise that microscopic examination of 
causes was, at best, of academic rather than of practical interest, 
and be would not object to that microscopic examination if he 
thought that matters ended there, but be ventured to think it 
might be positively barmful to their interests, because they all 
knew that every individual had his weak point. He had never yet 
fonnd any good to result from an individual advertising what his 
weak points were, Achilles was unarmoured at the heel, and was 
eventually killed. It was wise for them to consider and inquire 


into the position of to-day, for it was upon that position that the 


directors had founded the proposals now made. Before the scheme 
for reduction of capital could be carried into effect they had to 
obtain an order of the Court, and that could not be obtained except 
upon a full exposé of the company’s position and full justification 
of the step it was proposed to take. The Court was rather hard to 
tatisfy in that matter, so that while he recognised that they were 
justified in satisfying themselves as to the facts of to-day, that 
inquiry would be made at least as effectively before the Court. 
They did not necessarily advance their material interests by 
making an envenomed attack when the board was not as it was 
when the company started its operations. 

A BHAREHOLDER spoke of a visit to the works, and the excellent 
state of things as he found them. 

Sir Henny BERGRE asked what was the amount paid for good- 
will apart from patents; to- whom was it paid; and if the scheme 
were carried through, how much of that sum was it prdposed to 
write off? 

Ar. Ixrrcorr aeked how many detentures the American West- 
inghouse Co, held in the company aitoether. If the company 
went on as it was doing, the time would not be very long before 
the debenture-holders would take possession of the company and 
they would all be pushed out. In regard to the readjustment of 
trading terntory which had been the subject of negotiation with 

е American company, and under which this company was sup- 
posed to gain something, what had this company given up to the 
American company in order that they might have this right of 
tracing in South America—any rights in England ? 

Mr. Stevens said that the directors had spoken of an increase of 
business and а decrease of working expenses. Could they give the 
Percentage of increase of business and of cost for the last three years, 
© Miogire some idea how the thing was grading both ways? 

After a few words from another holder, 


Sir JosgPH LAWRENCE said that from no one except Mr. Herbert 
Smith had be heard anything in the nature of а moderate or con- 
structive proposal. When Mr. Westinghouse came over here and 
invited Englishmen to put money into this enterprise, he held out 
what he conceived to be the well-grounded hope that there was to 
bea great advance in the electrical business in this country. He said 
that American railwaye were making arrangements for electrification, 
and that in this country it was only a question of five years before 
most of our trunk railways would attempt to change from steam to 
electricity. He said hie colleagues wera willing to embark, to 
throw in the whole of their patents and goodwill and business know- 
ledge and experience in Europe. A great number of them put in 
their money, and assisted him most cordially. They believed in 
him implicitly, not only because he wasa man who had established a 
great reputation in America for ability, but because of his special 
knowledge in this electrical trade. He was backed by men of the 
highest reputation, and he was taken up in this country by men of 
the highest standing in the fiogncial world. They had on the 
board at that time some very practical men, among them the Hon. 
R. Clay Parsons. It was one of the greatest sources of regret 
that he ever left the board of the company, and if there 
was а finger of complaint that could be raised against the organisa- 
tion, it was tbat they had not strengthened the board by putting on 
practical men, and they had not the active personal superintendence 
of Mr. Westinghouse himself. For a great industry like this to be 
conducted and inspired from a distance of 3,000 or 4,000 miles was 
impossible. A responsible head of such an undertaking must 
reside in this country. He was makirg no complaints against Mr. 
Westinghouse, he knew his difficulti-s, and had known them all 
along. Here was а man who believed in the enterprise, and had 
tacked it up with his own money. Out of 24 millions of preference 
shares, he should tay he owned upto]? millions. He took ordinary 
shares, half of which he proposed to wipe off, and he was also 
putting ор meney in debentures. What could they say of a man 
who backed up his opinion with his money ? "They could not say the 
same oí him as they could of directors who were mere dummies and 
guinea-pigs. What was the real inwardness of the loss of trade to 
this company? They could not to-day in an electrical manu- 
facturing industry in this country compete with Germany on an 
even keel. A Manchester Corporation contract for £120,000 which 
went to the A.E.G, and а £70,000 contract for another 
company which went to Sigismund Bergmann, at £36,000 and 
£18,000 respectively below the Westinghouse prices, were quoted 
by the speaker to support this view. Іа Manchester the 
staff found itself unable to compete efficiently and economically 
with the strong competition on the Continent. They got men, and 
tried to cut down the foremen and managers, and they left and 
went to other works, and got bigger salaries. They missed the 
contracts on the one hand, and they tried to economise, and some- 
body got the benefit of their knowledge. These were causes lying 
much deeper. If they got their chairman (Mr. Bryce), and men 
like him, to ®ау let us keep our home market for ourselves they 
would be able to do trade. The Germans had the whole control of 
their own market, and their Kartel arrangements enabled them to 
replace losses on contracts secured outside Germany. There was 
the position, and they could not, under the present conditions, look 
for very much improvement. They must cut down the capital, 
keep working expenses down, and direct their attention to every 
nook and corner of the undertaking ; but he failed to see what they 
could do with a committee, because the board had proxies and 
could vote such а proposition down. He thought they would have 
to grin and abide for а time, and give the directors time to work 
out fairly the policy they were working on. He hoped the amend- 
ment would be rejected. 

Mr. FLINT said if it was impossible to earn profits owing to 
German competition, how was it that other large companies were 
able to earn them? They also had to compete with the Germans. 
They were very large companies, and earned very large profits and 
gave dividends to their sbareholders. Why were the Germans 
more antagonistic to this company than to others in the tenders 
they sent in? Where was Mr. Westinghouse, and where was Mr. 
Buchanan? Two years ago Mr. Buchanan spoke at their meeting, 
япа he seemed to be thoroughly acquainted' with business matters, 
and it looked as though he would put them upon a more thoroughly 
satisfactory basis than before. Sbareholders would have liked to 
hear from Mr. Westinghouse personally what his impression of the 
past was, and, more important, of the future. In order to enable 
them to meet Mr. Westinghouse, the meeting should be adjourned 
to such time as he could attend and meet them and give them his 
opinions and answer questions. He would move that as an amend- 
ment. 

This was seconded by Mr. Cunris. ` 

Another SHAREHOLDER tuggested that. part of the works and 
offices should be let, saving a few thousands. 7 

The CHAIRMAN, in reply, said he bad the greatest possible sympathy 
with the dissatisfaction expressed by the various shareholders in 
regard to the position of the company. Mr. Westinghouse and the 
other directors felt it as deeply, and more deeply in many wave, in 
proportion as they were more largely interested, than any share- 
holder possibly could, and they took to themselves the due 
blame for the past, to a great extent, mitmanagement of the 
company. He agreed with Mr. Smith that they ehould look to the 
future rather than to the past. In regard to the suspense account, 
the additional expenditure had been caused by the necessity of 
doing development work which could not show profits for a long 
time to come; it might never show a profit, but they hoped that 
the work, which was represented by that figure would, in the course 
of future years, show profit; still it was one of the things it was 
absolutely necessary to get rid of from the accounts. Mr. 1 
had referred to the increase of borrowing powers; as the capital 
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was to be reduced, the borrowing powers were to be altered. It 
was no good for the board to exist unless it had power to borrow. 
They could not conduct the affairs of a company like this without 
borrowing. No more money was borrowed than was absolutely 
necessary. The directors fees were £2,000. Sir H. Bergne asked 
about the patents; the amount paid was £794,000, that was 
£40,000 in addition to the first sum paid by the company, but that 
first sum was paid to the Westinghouse Company for its good- 
will and patente in ordinary shares (no cash whatever was given) 
which it was now proposed to write down by one-half. The 
total holding of the American company was not quite so large as 
Sir J. Lawrence had said. The total amount of preference shares 
was £2,500,000, and the American company held £1,200,000. 
They held the bulk tof the ordinary shares, and debentures 
amounting to £675,000. They practically held one-half of the 
whole cash capital of the company. In reply to Mr. 
Stevens regarding the increase in business, there was no increase 
in the two years preceding the present fiscal year, but since the 
end of the last fiscal year the amount of business had increased 
by 50 per cent. Their business was largest in 1903, it fell off in 
1904, and 1905 was about the same; in 1906 it was considerably 
smaller, and now there was an increase of 50 per cent. over 1906 in 
the first five months of the current year. In regard to the new 
reciprocal trading arrangement, it was reciprocal to this extent. 
The American company had given this company the right, which 
they had not previously, to sell in South America, and this com - 
pany bad given them the right to sell in any British possession 
except England. Notwithstanding what Sir J. Lawence had said, 
he thought it would be found that the English maker could manu- 
facture electrical apparatus more cheaply than the American 
company, and therefore while they had given them under 
this arrangement the right to sell in other British possessions than 
England, Mr. Westinghouse reccgnised that he was not likely to 
sell much in them. In England they could manufacture cheaper, 
and so while they were getting an entry into South America, the 
American company would not belikely to do much business in 
British possessions. 


Sir JOSEPH LAWRENCE pointed out that he said nothing about 
manufacturing in America. 


The CHAIRMAN, proceeding, said that there was a very strong 
movement against the continuance of those Kartels and Trusts 
under which the competition was allowed to exist. He 
believed it was for evil interests that those combinations should 
exist. He was sure those countries would bring an end to them 
within a measurable time—then this company would be in a better 
position to compete, and there was no need for what he regarded as 
fallacious remedies. 'l'he American company would be able to sell 
in consultation with this company. Не believed this company 
would gain by the arrangement. 

A SHAREHOLDER said he did not think it likely that the Americans 
had given them anything worth having for what they had given 
them. He strongly deprecated the appointment of a committee. 

On the amendment for the appointment of a committee being put 
to the meeting, it was lost, only two voting for it. 


The adoption of the report was then agreed to with а few 
dissentients. 


Mr. Lukach was re-elected a director, and the auditors were also 
re-elected. 


The meeting then considered the special resolutions, and these 
were passed as follows :— 


1. That the capital of the company be reduced from £3,250,000 (divided into 
600,000 preference shares of £5 each ard 75,000 ordinary shares of £10 each, all 
fully paid) to £1,975,000 (divided into 500,000 preference shares of £3 each and 
75,000 ordinary shares of £5 each), and that such reduction be effected by can- 
celling paid-up capital which has been lost or is unrepresented by available 
assets, to the extent of £2 per share on each of the preference shares and to the 
extent of £5 per share on each of the ordinary shares, and by reducing each 
preference share to a share of £3 and each ordinary share to a share of £5. 

2. That Article 9 of the company's articles of association be altered by adding 
thereto a proviso that, in the event of the resolution for the reduction of the 
company's capital passed on January 14th, 1907, becoming effective, then the 
expressions money paid or credited as paid” and “amounts paid or credited 
as paid" wherever appearing in the said article, shall, when referring to 
reduced preference shares, be deemed, notwithstanding such reduction, to be 
the sum of £5 per share, and when referring to reduced ordinary shares shall 
be deemed, notwithstanding such reduction, to be the sum of £10 per share. 

3. That Article 10 of the company's articles of association be altered by adding 
thereto.a proviso that in the event of the resolution for reduction of the com- 
pany's capital passed on January 14th, 1907, becoming effective, then the figure 10 
shall be substituted for the figure 6, the word “ like“ inthe tenth line of the said 
article shall be deemed cancelled, and after the word *'dividend " next 
occurring after the said word “like” the words “at the rate of 12 per cent.” 
shall be inserted. 

4. That Article 85 of the company's articles of association be altered by adding 
thereto a proviso that in the event of the resolution for the reduction of the com- 
pany’s capital passed on January 14th, 1907, becoming effective, then the words 
“10 per cent. on the-preference shares and 12 per cent. on the ordinary 
shares" shall be substituted for the words 6 per cent. on both classes of 

hares. | 
d 5. That Article 14 of the company's articles of association be altered by 
omitting therefrom all the words after the word“ determine“ in the tenth line 
thereof. 


'The chief discussion centred round No. 5, strong objection being 
taken to it because of the unlimited borrowing powers which it con- 
ferred upon the board. On a show of hands, by a very narrow 
majority, the proposition was rejected, but further discussion ensued 
giving fuller explanation, and the vote was taken again, with the 
reault that there was stil a majority against. А poll was 
demanded, but it was shown that the passing of the resolutions was 
inevitable, so that the poll would only have wasted time, on account 
of the big holding of proxies held by the board. "This position was 
with reluctance accepted by the opposition, and they ultimately 
allowed the resolutions to pass. Suggestions were offered from the 
meeting that a limiting figure for borrowing should be embodied, 
but this the board would not accept. 


Меге. preference and ordinary shareholders followed, at 
wiuon he resolutions were agreed to. 


Kent Electric Power Co., Ltd. 


THE directors, in their report for the year ending December 91at, 
1905, submitted to a meeting of shareholders held on 15th inst. at 
Salter's Hall Court, Cannon Street, E.C., take the opportunity of 
reviewing the present position of the company. The net revenue 
account for the year shows a loss of £78. The accounts for the 
year just closed are only completed for the 11 months endi 
November 30th, 1906, but it is evident from them that in conse- 
quence of tbe heavy price which the company have had to pay to 
the Gillingham Corporation for energy in bulk, i.e., about £6,000 
on a gross revenue of about £7,000, and the general disor- 
ganisation caused by the fire (which destroyed the Whittaker 
Street generating station in June, 1905), that the loss for the twelve 
months ending December 31st, 1906, will be considerably increased ; 
but the directors anticipate that now that the new power station 
at Frindsbury is at work this condition of affairs will be entirely 
changed. 'The accounts for the year closing December 31st, 1906, 
are во far advanced that the directors hope to issue them to the 
shareholders early in the present year. The efforts of the board 
have been directed, during the year which has elapsed since the 
circulation of the debenture stock prospectus, to the business of 
electric lighting in Chatham, Rochester and district on the one 
hand, and on the other hand to the erection of the first portion of 
the generating station at Frindsbury by the Kent Electric Power 
Syndicate, Ltd., under the terms of the contract, particulars of 
which have already been placed before the shareholders. Certain 
modifi^ations have been made in the terms of the contract in this 
company's interests, and these will be submitted for confirmation. 
Under the first heading the board are able to report an increase of 
business, notwithstanding the disorganisation consequent upon the 
fire and the great difficulties arising from the temporary supply. 
It was considered desirable to take advantage of the break in the 
supply caused by the fire, to reduce the price of current by nearly 
25 per cent., a policy the directors have found justified, as not only 
has the business been kept together, and the goodwill maintained, 
but the sale of energy has increased during the re-organisation 
period. Practically the whole of the loss due to the fire was 
covered by insurance. Under the second heading the directors 
announce that the first portion of the generating station at Frinds- 
bury їз now completed to the point when it has been found possible 
to dispense with the supply of energy from Gillingham, and to 
take over the load, and they trust from this point onwards they 
will be able to report continuous progress. At the date of the 
issue of the debenture stock prospectus last year, the engineers 
anticipated that a period of about eight months from that time 
would suffice for the erection of the plant. Unexpected delays, 
however, took place in the delivery of some of the most important 
parts of the machinery. Moreover, some important modifications 
have been made in the general scheme of arrangements, which it is 
anticipated will make for greater efficiency. The directors hope, 
without waiting for the general meeting in March, to invite the 
shareholders and debenture stock holders of the company to meet 
them at the works early in the present year, when they will have 
an opportunity of inspecting the station and considering the 
accounts for the year 1906 as above indicated. The directors report 
good progress in relation to their negotiations for supply of energy. 
Some important contracts have been signed, and others are in a 
forward state of negotiation. The engineers of the company have 
made a report to the board upon the present position, from which 
it appears that by the close of the year 1907 there should bea 
gross revenue at the rate of £18,000 per annum, and further, that 
an expenditure of a further £8,000 for mains beyond the work 
already in hand will be required. This the Kent Electric Power 
Syndicate, Ltd., will be called upon, under the terms of the con- 
tract, to carry out in due course. i 


It has become necessary for the board within the past year to turn their 
attention very seriously to affording a supply under the Electric Lighting 
Provisional Orders held by the syndicate, but controlled by the company. 
Accordingly mains have been laid with a view to the commencement of supply 
in the Strood rural area. An agreement was entered into with the Bromley 
(Kent) Electric Light and Power Co., Ltd., for the commencent of supply in 
the Bromley rural district upon terms which will yield some small profit to the 
company pending this work being taken in hand on a larger scale by the com- 
pany, and negotiations are in progress with the South Metropolitan Co. for a 
supply upon similar terms in the Mottingham area. The Kent Electric Power 
Syndicate, Ltd., has at the request of the company arranged under а modifica- 
tion of the terms of the contract of February 7th, 1905, to carry out the electric 
lighting installation at Sevenoaks at a cost which is estimated at between 
£10,000 and £12,000. ‚ 

The shareholders are, no doubt, aware of the encroachments which have 
been sought to be made within the areas immediately adjacent to London in 
the past two sessions of Parliament, and that the area of the Kent Electric 
Power Со. was no exception. The company was in consequence compelled to 
oppose these attempts in Parliament, and so far the area is intact ; but in the 
coming session the London County Council are by their Bill again attempting 
to obtain competing powers in parts of your area, but the directors trust they 
will again succeed in maintaining the company's area intact. 

In the last session of Parliament your board considered it essential that the 
company should apply to Parliament for extension of powers in various 
respects. This Bill was duly passed, and your Supplemental Act is likely to 
prove of the utmost value to the company. Not only have important facilities 
been granted to the company by Parliament for the internal management of 
the company, including facilities not hitherto granted in relation to capital and 
borrowing powers, but your powers have been brought into closer analogy to 
those of а limited liability company. Furtbermore, the important right has 
been obtained of issuing shares or debenture warrants to bearer, powers to 
which the company’s financial advisers attach the highest importance. Clauses 
have also been sanctioned which empower the company, with the approval of 
the shareholders as therein provided: to allocate the profits of any particular 


part of the company's undertaking to the payment of interest on a particular 
class of shares. 


Mr. G. H. BBovaHaM (глзгЕВ presided on Tuesday at the 
meeting. He said that one of the most important и that had 
occurred was that the new station at Frindsbury had been taken 
over from the first of the month, and was doing all the work that 
was necessary. The first portion ofthe Frindsbury station was now 
complete, and he hoped the shareholders would take the oppor- 
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tunity of going down to the station very shortly, and seeing it for 
themselves, a8 по explanation could do justice to what their engi- 
neers could show them. Good progress had been made in regard to 
the negotiations for the supply of energy, but this was best seen from 
the engineer's report, which he would ask Mr. Addenbrooke to 


read. 
Mr. G. L. ADDENBROOKE read the following report, dated January 
1st, 1907:— 


In the interval which has elapsed since the date of our report accompanying 
your prospectus, the first portion of the Frindsbury station has been erected on 
the lines there indicated, with some additions, and is now in operation. The 
additions chiefly consist in the installation of a 500-xw. turbine generator ; this 
was in the fire at the company's old station, but the makers afterwards found 
it to be little damaged, and it has since been reconstructed and re-erected in 
the new station, which was correspondingly extended to receive it. The two 
new 1,500-кж. turbines have also come up fully to specification on their trials, 
and, we expect, will be found capable in practice, of carrying a larger load 
than was estimated for in our report. By the provision of further boiler power, 
the capacity of the company's new station will therefore be larger and will have 
agreater earning power than we previously assumed. Upon the question of the 
company's position and prospects, we have conferred with your manager. 
Taking the revenue from the lighting undertaking at a conservative figure, and 
the revenue from the contracts already п, these are equivalent, in our 
opinion, to an assured revenue at thé rate of £11,000 per annum. In 

dition, however, to contracts actually signed, there are a large number 
of negotiations in an advanced stage, but which consumers would 
not complete pending the opening of the company's station. Assuming 
that only one-fourth of these negotiations are shortly completed—and your 
manager considers he can complete them nearly all within the year—there will 
be a revenue of something over £13, per annum, the sum which оп a careful 
estimate will be needed to cover the company’s operating and general expendi- 
ture, and interest on the debenture stock. The conclusion of the greater pro- 
portion of the above negotiations, or of others of equivalent value, which are 
also in prospect, should, we think, by the end of the year 1907, bring the com- 
pany’s gross revenue to the rate of about £18,000 per annum, which, after deducting 
outgoings and debenture stock interest, would leave about £3,000 available for 
depreciation and dividend. To obtain this revenue it will be necessary in due 
course to call upon the Kent Electric Power Syndicate, Ltd., to execute addi- 
tional work on the distributing system, under the termsof the contract with 
them tothe extent of about £8,000. Thetotal earning capacity of the present 
station, with some additional boiler power, is in the neighbourhood of £24,000 

rannum. To get contracts with customers taken up to this amount, it will 
be desirable to further extend the mains, icularly up the Medway Valley. 
When this is done to the extent we have in view and when the third turbo- 
generating set is installed in the station and the work you have arranged for 
at Bevenoaks is complete, the expenditure will be somewhat in excess of the 
total contract with the Kent Electric Power Syndicate. On the other hand, 
when the output then available is taken up, the gross revenue should be 
about £40,000, and the net revenue which could be appropriated for meeting 
interest, dividends and depreciation should be about £20,000 per annum. 


The CHAIRMAN, continuing, said that reference was made in the 
report to what was a most disastrous thing for electrical companies 
generally, and that was the fact that everybody seemed to think (and 
he hoped there was some truth in it) that power companies were a 
thing which ought to be gone into, because there was such a lot of 
money to be made out of them. It was common knowledge that 
the London County Council were this session again proposing to 
acquire all sorte of powers in areas and districts that were, properly 
speaking, the property of other companies, and their company, in 
common with others, was not left alone. This meant a consider- 
able expenditure of money to.maintain their rights, which they 
considered they were entitled to do, and which, in the interests of 
the shareholdera, they were bound to do. It might be that some of 
them entertained the opinion that before they reached the Com- 
mittee stage, & very drastic alteration would have taken place in 
connection with the controlling forces of one of the central depart- 
ments in London, and that might have the effect of withdrawing all 
the "kites"—or whatever they liked to call them wild - cat 
schemes, which were promulgated by municipal or other authorities, 
and all of which were proposed to be done at the expense of the 
ratepayers. He did not think that many of them who had money 
to lose, liked that kind of thing being done. 

Mr. Bray, solicitor, explained the Bill which the company had 
succeeded in getting through Parliament. 

The report was then adopted. 

The retiring directors, Messrs. White and Albright, having been 
re-elected, A T 

The Снлтвмах said that under their arrangement with Messrs. 
Henley, as regarded the equipment of their station, they were 
required to place a seat on the board at the disposal of that com- 
pany, to be filled by their nominee, and he moved that the board be 
aathorised to adopt such nominee. 

This was seconded by Capt. SwinTon and carried. 

The Воысттов said я point arose with regard to the remuneration 
of the directors. In the minutes which had been read, there was в 
resolution that the remuneration of the directors should be fixed at 
£10 for each board and committee meeting, to be paid in deferred 
shares, The resolution went on to say that from the date of that 


meeting the remuneration for the board should be fixed at £1,750. . 


Ав а matter of fact, £1,250 of that had been satisfied with deferred 
shares, and £500 was to be in cash, but the board had not drawn 
anything like that sum, In view of the modification of the agree- 
ment with the Kent Electric Power Syndicate in February, it was 
necessary that some arrangement should be made, and he accord- 
ingly proposed that the remuneration be continued at £1,750, and 
tbat it be left to the board, in agreement with the Electric Syndi- 
cate, to decide as to how it should be paid. 

Mr. пре seconded the motion, which was carried. 

The meeting was then made special for considering and, if 
thought fit, approving of the new agreement proposed to be entered 
into with the Kent Electric Power Syndicate, Ltd., for the modi- 
fication of the terms of the agreement dated February 7th, 1905. 
He explained that the first agreement provided for the execution 
by the syndicate on behalf of the company of certain works, 
including the Frindsbury station. Atthat time it was thought that 
the power company would be able to issue its capital, but that had 
been impossible, and the finance was provided privately, and the 
Коре of the work was increased from time to time. Therefore it 
Was necessary to alter the agreement. He proposed the resolution. 


Tbe Снлтвман said that it was most important to start with the 
Sevenoaks order, but with the Bank rate at 6 per cent., it was 
impossible to issue capital. Had they not commenced almost 
immedia ely with that order, they would probably have lost it. 

Mr. ALBRIGHT seconded the motion, and it was carried. 

The CHAIRMAN said that the accounts dealt with referred to 1905, 
and, although he was not going to give them a revenue account, 
they would probably like to have some information as to 1906. 
During last year they were in the unfortunate position, consequent 
upon the fire which occurred at their station, of having to enter 
into an agreement for the supply of energy with a neighbouring 
corporation, and the price that that corporation charged was such that 
it left no possible chance of making a profit during the year. They 
had, however, erected а new station, and matters would be entirely 
different this year. The number of units generated last year was 
573,089, аз against 517,795 for the previous year, which was an 
increase of 10:7 per cent. At the same time, the cost of distribution 
and management per anit had decreased. It was also satisfactory 
to note that, although the price charged per unit had been reduced 
10:4 per cent., the actual revenue had only decreased 3:3 per cent. The 
total connections had increased 6°65 per cent., and the net increase 
connected during the year was 57 kw., which was nearly 13 per 
cent. better than the previous year. They had made a statement 
out as regarded what they might reasonably assume would be the 
results for the current year. They had got their lighting account 
of £7,750, and they anticipated a further revenue of £3,816. Con- 
tracts for nearly that amount had already been signed. Three other 
good-sized contracts for £2,725 were all but signed, and they had 
hopes of shortly getting signed other contracts for a further 
£2,490, which would bring their figures up to nearly the same as 
the engineer in his report alluded to, inasmuch as the figures came 
up to a total of just on £17,000. 


Stock Exchange Notices.— Application has been made 
to the Committee to allow the following securities to be quoted in 
the Official List :— 

Commercial Cable Co. — Further issue of £202,779 sterling 600-year 
4 per cent. debenture stock (redeemable). 


United River Plate Telephone Co., Ltd.—Further issue of 20,000 ordinary 
shares of £5 cach, fully paid, Nos. 80,001 to 100,000. 


Dublin United Tramways Co., Ltd.—The directors 
recommend a dividend for the half-year ended December 31st, 
1906, at. the rate of 6 per cent. per annum, free of income-tax, on 
the ordinary shares, after setting aside £5,000 to reserve fund, 
£1,000 to accident insurance fund, and £4,000 towards maintenance 
in the current half-year, and carrying forward £6,664. The 
dividend is at the same rate as for the corresponding half of 
1905. 


Edmundson's Electricity Corporation, Ltd.—It 
has been announced that in view of the continued decrease in con- 
tract work, the directors have decided not to declare an interim 
dividend on the ordinary shares for the half-year ended September 
30th last, as they consider it advisable to await the results of the 
working of the whole year, ending March 31st next, before dealing 
with the matter. At this time last year, an interim divi- 
dend was declared at the rate of 5 per cent. per annum on these 
shares. 


Elmores German and Austro-Hungarian Metal 
Co., Ltd.—At a meeting of the first debenture stockholders, held 
in London last week, resolutions were passed authorising the 
trustees and the company to permit the Metal Co. to raise from 
their bankers in Cologne, or otherwise, а sum not exceeding 
£50,000 by way of first mortgage on the Schladern property, in 
priority to the existing mortgages; and, providing that the date 
for repayment of the amouut represented by the debenture stock 
of the company should be postponed from July lst, 1907, to July 
Ist, 1912, the company to be entitled to redeem the stock at an 
earlier date at the price of £102 10s. for every £100 of stock. The 
chairman (Mr. J. McFarlan) said that the resolutions would in no 
way prejudice the security. 


Metropolitan Railway Co.—The directors recommend 
a dividend on the ordinary stock for the past half-year at the rate 
of 10s. per cent. per annum, carrying forward about £6,000. On 
the Surplus Lands stock the dividend is to be at the rate of 2} per 
cent., carrying forward £200. 


City and South London Railway Co.—For the 
half.year ended December 31st, after providing for debenture 
interest and preference dividends, and the transfer to the renewal 
fund of £1,500, there is a balance sutticient to allow a dividend on 
the consolidated ordinary stock at the rate of 2 per cent. per 
annum (against 17 per cent. last year), carrying forward £2,521. 


The Western Union Telegraph Co., Ltd. Accord- 
ing to the published statement for the quarter ended September 
30th last, the company had in hand on July 1st last $16,448,728 
(£3,369,745), and adding thereto the net revenue for the September 
quarter, viz., $1,660,518 (£552,103), it had in hand $18,509,247 
(43,701,849). After paying the dividend of 14 per cent. and 
interest on the bonded dcbt, a surplus was left of $16,959,535 
(£3,391,907). Net revenue for the December quarter is estimated 
at $1,600,000 (£320,000), and after allowing for various interest and 
dividend charges, the total net balance in hand will be $17,009,824 
(£3,401,965). M 
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Brit. Columbia Rly. Nov. 20,034 |+ 5,941 | 29 | 101,258 |+18.188 , .. PE 
u'n'sA'r'sE.T.Co. | Dec. 15 | 8,28 |+ 652 4 .. 
Bu'n’s A’r’s-Bigr’no | Jan. 6: 8,320 |+ 402 о NR 
Caloutia ....| » 12 8,822 41,3998 AD des 
ape Eleotrio T. Ld. Nov 14,896 | ME Eo 
Geneva vs 1 DET 
tKalgoorlie, W.A... 906 | .. 
Madras as ee 


$ Lisbon T ee 
Mex ioo ee ее 
Perthi W.A.) 


Compared with the corresponding period of 1906. + One week only. 


] Includes horse, 


steam and other regeipts. 
Total for the year 1908. 


$ One month. 


STOCKS AND SHARES. 


Tuesday Alternoon. 
INVESTMENT business is certainly more active than it was, say a 


month ago. The Stock Exchange settlement concluded on Wed- 
nesday proved a very useful send-off to what members (for their 
clients’ sake) trust will really prove a prosperous. year, and 
although the movements in prices are not great, and Consols keep 
merely firm, the increase in the volume of orders is considerable. 
The 6 per cent. Bank Rate is still with us, with hopes raised 
weekly for its decline and fall, but the faith is not sufficiently 
strong to counteract the extremely sclid and unpleasant presence of 
dear money. 

The first of the Home Railway dividends declarations for the 
latter half of 1906 made their appearance to-day. The earlier 
came from the Metropolitan Railway, and is at the rate of 10s. per 
cent. per annum, with £6,000 forward. This compares with 
21 per cent. a year ago, and & carry-forward nearly twice as much. 
But the declaration had been discounted, and tbe price is still 58. 
The City and South London dividend, at the rate of 2 per cent., 
an improvement of } per cent., was up to expectation, and the 
price keeps at 44. Districts are 19. It is expected that the divi- 
dend on Central Londons will be 4 per cent. all round, but the 
announcement may be out before these notes are. 

Much interest was aroused by the British Westinghouse meeting, 
at which the proposals for reduction of the capital were passed, 
after a certain amount of opposition. The quotations for the Pre- 
ference shares and the Debenture stock—18 and 73 respectively 
are unchaugcd. Both of them are tolerably nominal. Mr. J. Annan 
Bryce, the chairman at the meeting, did not reply to а sbare- 
holder's inquiry as to why other English electrical firms hod 
managed to pay good dividende, despite the German competition, 
while the British Westinghouse could not pay the dividend on its 
Preference shares. 

Cromptons are ү, better at 2,,, and the Debenture stock isa 
point up at 954. This is the principal move in the manufacturing 
list. Castner-Kellners advanced a few pence to 14, and British 
Insulated Preference hardened to 6. 

Edmundson's are tlat in the Electricity Supply section. The 
Ordinary fell 15s., to about 45s., and the Preference at 42 went he, 
lower. This was accompanied by а drop in Urban Ordinary shares. 
which are now called 21 to 32. Of course, for some time past the 
marketin the Ordinary of both companies has been а bad one, 
attention being drawn tothe fact upon several occasions here. The 
interim dividend of the Ordinary shares has been passed. Other 
fluctuations are few. St. James' and Pall Mall Ordinary gave way 
1 to 9j, and Smithfield gained a similar amount at 2. West- 
minster Preference at 51 show à improvement, and Chelseas are 3 
lower. 

Speculation upon the probable amount of the Anglo-American 
Telezraph dividend on the Deferred stock tended to keep the 
market lively, and the result so far is a gain on the week in the 
Preferred as well as the Deferred stock. This market is good all 
round, the feature being a jump of £2 a share in G. eat Northerne, 
which are now 383. The Eastern group has several advauces, and 
Western Telegraphs at 14 are firmer. The dividend on Direct 
States is 48. a share, with the exceptionally good carry-forward of 
£17,000. Even Marconi's are g up, at 18s. 9d. Globe Ordinary 
rose to 104 and Reuters to 73. 

Renewed optimistic prophecies concerning the National Tele- 
phone Company's report made the stocks improve again, the 
Preferred adding 2, at 111. The Deferred and 34 per cent. Deben- 
ture stocks rose 4 and 1 respectively, and the Third Preference 
shares half-a-crown. Monte Video Preference firmed up to neatly 
a pound. 

In the Traction group, strength coatinues to characterise some of 
the Argentine companies’ shares, Anglo-Argentine Ordinary and 
Preference are } and vg better, but Belgrano Ordinary lost $ of 
their 10s. rise last week, although the B” Preference improved 
to 51. A denial has been given that the report that an inter- 
national Trust is to take over the various Argentine tramway con- 
cerns, but this does not preclude a genera] agreement between the 
undertakings. British Electric Traction Preference receded 
another 2s. 6d, which lowered the price to 84. On the other hand, 
London United Preference at 9 аге 5s. better than they were а 
week ago. 


Direct United States Cable Co., Ltd.—An interim 
dividend of 4s. per share (at the rate of 4 per cent. per адаш) T 
the quarter ending December 31st, 1906, 1в payable on and с: 
the 31st inst. A balance of about £17,031 will be carried forw 


Change in the Bank Rate.—The Bank rate wa? 
yesterday reduced to 5 per cent. 
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ое n енн aacra dei oe A 
SHARE | 
LIST OF ELEOTRI in 
rere от XD EE EPI 
Progen? AND TELEPHONE 3 
Isae. NAMB, 55000 COMPANIES. 
— = or 
Share. ay cede Closing 
149 600 Telegraph Co.'s . Jan. Sth Quotations week ended | Bise + 
660,660 Ен „боа ёмы, Moe os. 1 to 35,000 22 1908. | 1904. 1 ИИ omen ш Jad. 15th, эм 
3169690 | Do, ёо. Telegraph ".. 1 to 1,950 Bed. | 100 Nil | Nil 905. | 1906. 907. Fall — 
$,)69,670 Do. Е. do. 8 Pref ee өе „ Stock Nil Nil 64 m A. — 8 — — 
80,000 Portugu do. d өө ee Stock 61s. 8} $$ = 915 
4,000 V H .. | Stock 6% 1 6 н — 70 
9,097,080 Gu ad os. 1 to 44,000 Stock Red. 100 э. il ix 1094 —110 
16,000 | Cuba Telegraph Bling. 600 year 4 & Deb. Bk 6 | 19 .. . 274 — 27 
6,000 Do. 10% Prei. „Red. Stock | 4 4 e? 8 101 —103 
ню Spanish % Pret. e: S] 10 4 < 4 62— 
6,000 Spanish Telegraph, Ord... „ „ ELT | 5% | 6 96 — р 
86,000 Do. do 109 Cam. Prei. 5 44 10% | 10 
юп M ll Bises 4 4 Debe. "ERU C 1 [as X. la 17 — 18 
‚кю Direct W. odia Само, we ee dE AL. . 
y: d Reg. Deb., 1101, 80 | 84 x 9 — 
50,900 Do. ,1901,900,8. | 100 x Hi ек —101 
1,98, 6 К 4 i X. Prof. Bock ee „Stock 4 1 б, 44 995 — 10 
296, — as Dojo. Tel, e D FW $$ 158 1 188 
i | Do, 4% Rog: M. BA My. Db. to 5,000, rea, 1000 mxx 44 | iQ | à 10 —107 
161,137 lobe Telegrapb and Trost uritins Bub.) 1 to 6,000 | 17 |4 JA 4 105 0 
150,000 | Great Northern Tel. Pref 5 i 10 bad aa 4 0 
„дю | { Halifax and окар, of e of 10 | 6% 5 | 5 di 99 —101 
17 Debs. iere Сар, % Mort.) 10 15 Ў 6 96 6 . 10 — 1 
Ain European " Nos. 1 $9 1,900, 10d. 1 > |M % 94 14 — 14 
19) | Marconi’s Wireless LN чай 0 | 4% | 4% P5) — 87 
7:280 | Monte Video graph $ ee бо 96 1 44% 
0.03 Do. терро Оо. id. we el n 0% |18% 99 —101 
2335000 | National Te do 3 N | N Ба 
заво | De E. о вра 2| d [5$ |$ Ni ns 
15,000 Do. do. Det. Stock те es ec 100 б b 5 % 1 — 1 4 
1,00 | Do. — - Eo: v wp : 6 SO - 
1,000, Do, do. 5 6 Cum. Gnd Pret ee 0 0 10 8 Б Б ee x — 110 
000 Ро, do, % on- um. 8rd P l ee ө 10 6 6 6 ss 109 111 
140 113 б a 5 кюе 6 Г 6 6 5 11 — 18 
"Ш Oriente! Telep, and | . Redes. IE MES | В Ж =. 
180,00 „25, MS. кт 171.004, fully oal Tlaglé н 93 — 975 
wao рыш k oaii 9 : „ 63 100 — 
8367 Telephone Co. of et ee ES Ё to 1,000 100 4 д ee 4 se là— 13 
бш | United Са Stinks "ud 64 t% 4 . 95 — 97 
157 Ur EN VVV : NA P pm 
м L] 6 Өң ee е ee a À 
SR | Woes African 7 6 2$ Cam. Pref., Мов, 1 to 40,000 T2 ae bee 190 —102 
3 Telegraph, Shares cs EA. n 58 |6 |5 G R 
A. 80,000 & 58,001 to 68,008 6 bà— bi 
Ea nis rien esu Er Re dur * a 
Ld] е e — 
Wost India and Pa: 4% Deb. Bock В LU 10 : 4 ce à— 0 
4,600 Do. do, 6% Cum. a e. | 100 4 | 1 A он) 1014 xd 98 
иш | Do do, Cum. 1si Brot. жш WE 4 7 13 М оф xd! | .. 1 
= 3 ю tX e% [53 | - pus 9 10 | d лау e 
to 1,800 i N Ni % | .. t b. = 1014 | 10 i 
oe 09 % 6 Nil à&— d т È 1 = 
| % | 5% h 9 0 М a is 9s T 
9 2101 — U ee 
3 ELECTRICAL Including arrears i M ре | е | 
RAILWAY. R MAN x ee КУ ce 
en {Angi Argentine Trams, Nos. 260, ? UFACTURING AND IND | Lo 
360,001 rude va 008 to 510,007, | USTRIAL COMPA 
T5610 4 Do, Б) % Cum. Prets., 1 $o 260,007 j 5 B q. NIFS. 
$30,000 Babcock & Y Trams, Say i Mon. De Btock, 1888 : 5% | 5 % Ne T TH— TH | 
100,000 Do. hd cam 1 {о 590,000 ort. Deb, Stock 4 uo 6 96 6 &, Бад р EX E 72 — қ Q 3 
"y | British Aluminium 6 % Cum, Pref., i to 1 y Ф | 5% 5 à es 185 —u ^ 58— kxd | ' * 
Do. d , Ord., 2,001 to 40, 100,000 . 1 7 926 20 96 20 D ee 104 —1 186 —139 L e 
000 | Do EVER mS T UE aq ie. ро 103 —106 2 з 
9,00 00, 2 1% Oum., 5 ee : б - 7 о? 6% ЧА а 14 ag " .. 
SR RB ааа ZE 12 13 OE Е 
400,000 | Bri р lst Mort, Deb. Stock b п | 6% | 6% 61— 63 b— | , 
«0,40 | tish Columbis E. Y, Loch Leven Debs. F e bh 6j 6 — | 
900,000 + $4 Conk. ‚Йа Det Ord. Btock es fe ane ae 5% 5% in 101 — 4 1 he 
E Сою 2 27 ва ію 00 0 -ю л 
188,301 Do, à 1 Debs., 1 to 6,260 . .. * 100 T b 36 54 129 —131 109 10 1097 105 
1 | British Elec ancouver Power 4 b X 5 $ : 110 — 129 —134 e 
61,487 | Do. + tae Debs., 1 to 2,200 0 44%, 44% 5 % à 114 110 1 
за — ЧЕРТЕ Е Шс, 
— 4 | Do. — 5 Pe ‚ Pret, PNEU T T. 6 4 2% .. 108 Se 103 —105 l 10} 
атам ча Deb mock Red. 100 н 6% | 6% 573 103 —106 | 
$00,000 | ^ — түз Cables Stock Red. 100 5 * 5 76 Б 4 B— 8 là— 4 a 94 ^ 
212,000 do. um, Pret, .. 2 5 z 44 444 108 —11i 2 g 90/74 8878 
"T" ms иан IM Mort. Deb. в 2 3 6 % ag 9 ue ) 8-0 | tom | .. à 
| epee 96 1st Mort. D ed. 100 4 £? 6 % 6 « 64— 7 — 83 T і 
Uum use 6 % Pref., 1 to 200, Oe: =. Мызы * Ge 1. о үи 8— 64 51— 7 ба | Е 
60,000 ‘Brow 1% м 5, 001 to 475,000} 5 «4 | wx do | n 54 —10 M Rei 
үкү EI a 4% 4% * li— 14 2 М 
iuo | По Engineering, i ot, pi th E AE 9 | . | тха un M | эв 29% 
135, 0001 a Non-cum. % Prete 781 , 2 ОН. Nil =f z * | А - 7| — 95 xd 25114 
100,000 | Bue Perp.Deb.Btock .. 3 6 1 1 249%, а: 14/6 %0 15% 1 ‹ фа 
40,000 nor Ayres & Belgrano, UY and Deb. Stock Btock 4% 425 6 % n — 1 4/6 to 15/6 
—— Do ok” 6% Cum. Pret, Btock 4% ay do . P pa li 11— a 
—— Do “В” do. 1 Бае!" 1 to 40,000 5 |8% | 4% 12% » IA m — f 1/10} 
wa |20. 5% Deb. Stock. 5 6% 6% 29 Е y B0 — вз ^ 
82,610 | Cents rama, 1 12 100,000 Eu 7 3. | toe SO DES. s: % ы— 58 — 36 "| "e | ea 
ко — 25 E cc wo 55 |5% P | 104 —106" ee E WE. rA 
% | Callepdor. ‘ баш, Pret. No 11029990 | .. 6184 35 i | —104 104 —106 x on f 
0,000 | Do. "a Cable — чес — =: - ** s x 8 96 T. i gm 82 ae Ж å 
SUE E ечи. Car an EI See 
450,000 | pe E. Trams., 95 ist -— D b 95 | 12495 | 15 108 —106 — 5 - a. 
24 Castner-K S., 1 to 491,223 = Btock Red. 5% 6 % 9 103 — + 3 
f| Do ellner Alkali, 1 to 450 „Stock 44% 4 Ф 5 j— 10} * 10 
ү | Central London $ "44 % 1 450,000 1 10% Y t н 1 0 61 — ** „ | 9 
"m6 | Do. Railway st Mort, Deb. Stock 4% | 4% X^ Зд 106 —108° 
1 4,26 | Do. do, ' 4 ‚ Btock er c 100 44% uA 6 96 T 1 р, ) |—108 М à 
9 Ойу do. Pref, Stock „ Stock 4 % | 44% x $— lf | — ‚їз 1179 
and South Lond а »» Stock 4 4 97 —102 n 14$ on А 
190,000]. ompton а Oo N Railwa O, +s „„ | Btock 4 4 4 T аа — a4 v7 —102 28/8 29/6 22 
$ ub. * 5 10 1 to 85,000 4; ч Btock E 4 + " —]100 — — 84 1 — 1002 1 
41%, ort, Reg. D 1 oic 1 — 74 — — 100 4 | 
T M Bep Debs. 1 to) | д 12 | 4% 43 — 45 Ta — 15 zi | 
5% 5% | 5% | А lü- M 11 — t ul 14 ¿l 
MET 08 — 96 — ц тү, 4 * 
94 — 97 ' T 
M z РУ. 
ee +1 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continnss) sra 


ELECTRICAL RAILWAY. MANUFACTURING AND INDUSTRIAL COMPANIER.—/cetieeved] 


M ме ir 
Btock Closing Closing | Basiness done | Rise 
Present Dividends for the | A. 
: NAMR, or > Quotations Quotations week ended or 
Issue. Share last four years. Jan, Sth. Jan. 15th, Jan. 15th, 1907.| Fall- 
t 1908 1904, | 1906 ox Highest Lowest. 
260,000 | Dick, Kerr & Co., 1 to 260,000 . к | её 1 15 10 96 10 T 174 — Ц li 1 * M 2 
805,000 Do, do, 6 % Cum, Pret., 1 #0 805,000 .. 1 6 96 6 96 6 ъ ve T 14 Tt 05 tA 7 
994,150 Do. do. 4496 Deb.Btock . ss де A00 44% 44% 44%, 50 101 —104 xd 101 —104 | 1 
$0,000 Dublin United Trams. (1896), 1 to 60,000 .. 10 54% 6 % 6 % be 14 — 15 14 — 15 ^. sq 
59,987 Do. 6% е ref. between 1 and 60 000 10 6 96 6 % 6 966 * 14 — 15 14 — 15 " + | 
99,261 | Edison & Bwan Utd., ' shrs., £8 pd., 1 to 99,961 6 Nil $496 1 15 — 18 ig— If | 
7.1 89 Do, IY y^ ares, 01— 017,189 * Б Nil 25% 15 t ai 1— 24 . 
319,475 Do. 4% Deb. Stock Red. 100 4% 4% 4% M Юз — 87 xd 15 — 87 ET 
72,220 Do. 6 % 2nd Deb. Stock Prov. Certs. all pd. 100 Б 9 b V Б 9% a 90 — 96 90 — 95 FR] 
112,100 Electric Construction 1 to 112,100 : 2 4% Nil Ni T 1— га Om. s. | 
81,890 Do. do, 7% Cum. Pref., 1 to 81,890 9 7 X 1% 7 * lb 9 + m e 
900,000 Do, do. 4% Perp. lst Mort. Deb. Bk. Stock 4 96 4 95 1 DO — bi бо — 8 
25,000 General Electric Co, (1900), 5 % Cum. Pref, 2n 10 5 96 Б 9% { Fi- 1 | 
300,000 Do. do. 4 % Mort. Deb. .. | Stock 4 4 · 4 94 — 97 94 — 97 
78,000 Gt. N. 4 City Rail Pref. Ота, "А '' 4% 1 to 78,000 10 8 9 4 9 4 9 - Bj— о 81-— B 
96,000 Greenwood & Batley 7 % Cum. Pref, + 24 10 TA 79 7 96 ae 104— 10$ 104— 103 
80,000 Do. do. 5 M Mort. Debs. 100 Б 5 59 102 —103 102 —163 
200,000 Henley's (W. T.), Telegraph Works dela: b 15 96 15 % 15% ll — 1; 11 — 12 11H 
200,000 Do. do. 44 9 Pre 5 4305 44%, 44% УБ 5.5.— 5 5 — P 
150,000 Do. do. 44 Mort. De b. Btock | Btock 1495 4496 149, * 106 —108 106 —1ГЕ 107 
50,000 India- Rubber, Gutta-Percha & Telegraph Works.. 10 10' 5 9 10%, 15$ — 16 | 1541 — 16ixd 
87,500 Liverpool Overhead Rail way, Ord. .. 10 1# 1i Nil lg— 1 i- | 
10,000 Do. do. Pref. £10 pai id 10 | Б 6 — 7 — 
600,070 London United ' (1901), 1 to 50,007 1 ] - f 7 S 1 — x 
899.980 Do. do. "en 00 Q te jn 0,000 (£6 paid “ 10 ~ | 6 9 8 ә р 84— 14 Qm 45 
125,000 Do. do. B% Cum. Pref., 1 to 125,000 .. 10 5 96 Б 96 b 96 94 xd Bh— 94 ха 
1,831,000 Do. do EM ist M rt. Deb. Stock 100 | ‹ 1 i ) a — , 
814.016 Metropolitan Electric Trat Defd... 1 N — * 
500,000 Do. i Cum. Pref. * #- na \ i 5 9 5 i - : 17 16/8 T 
850,000 Оо, 44 95 Deb. Stock Red. . ‚ 100 yA 44%, 14% ‚ 9 18 = | 
30,000 Peebles (B.) & Co. 6 % Cum. Pret., 20,001 to 50,000 b A 6 6 9 T 14 T T 4 а х 
24,500 Potteries E. 'Trc., 20,001 to 40,000 & 50,001 to 54,500 10 Б % Б 9% 1% 6— 7 6 — 7 8 T > 
24,500 Do. 6% Cum. Pref.,1 to 20,000 & 40,001 to 44,500 10 5 9 5 96 5% 7 b Т — 8 * ee | * | 
245,000 Do. 44% Deb. Stock $ .. | 100 T TO 42%, а 54—101 984 —101 d ve DU 
7,850 Telegraph Construction and Mainten ап 12 20 9 t 1 — 32 80 — 32 
150,000! Do. 4% Deb. Bds., 1 to 1.5 00 R ed 1909 100 4 96 ww. { 9 —102 | 904 —162 | 1004 
B, 599, 200 Undergd. E. R., Lon., ё Profit Shar, B, Nt "s . 5259 Б 9 ‚ M) — Ul 2) — 0] 
66,666 Willans & Robinson, 1 to 80,000 & 80,001 t RT 666 [ ' М М1 | — 14 | — 14 
56,666 Do. 6% C. P., 80,001 to 80,000 & 195,001 to 141,666 i ( } Nil — 34 | 8 66/3 | 62/6 
| i Do. 4% Ist Mort. I , Bt > x 100 4 4 936 4 73 — Т 73 — 7+ 
ELECTRICITY SUPPLY COMPANIES. 
34,000 эше (Eent) B. L. & P., 1 to 14,000 oe oe 6 6 d 4 $ ee 6 — 53 6 == oe oe ee 
7 1,000 43 % 1st. deb. stock ee 100 44 44 ee 99 —101 99 —101 ee ee 
29,798 Brompton & Kens. Elec. ue Sup., Ord., 1 to 90,000 b 10 10 10 ee 8 == 9 8, — 9 ee ee ee 
10. Do. 7% Cum. Pref, 6 q q q ee 8 7 8 ee ae ee 
886,876 | Central Electric Во Guar. Deb. Stock. | 100 4 4 4 ©з 101 —104 101 —104 ee " 
80,000 | Charing Cross ane [n ectricity Ворріу re 6 8 8 b Es 81— 41 — 4 73/9 : А 
000 Do. б 4 4 4 РИ 44— 4 4 4 : A 
89, 000 Do. x байлама" 9% Cum. gan б 4 ee — 1 8 = 4 oe oe 
427,400 Do. о. 4% Deb. Stock Red. ee 100 4 4 4 ae 100 —103 100 —103 94 Я T 
49,436 | Chelsea Electricity Supply, Ord. wis m 6 d 6 6 MA : 5 5— t ga as — i 
175,000: Do. do. 96 Deb. Stock Bed, .. | Btook 4 44 tà ka 104 —107 104 —107 xd | è 25 
40,000 Do, 6 Cum. Pref., 1 to 40,000 . 10 6 6 6 ON 11 — 12 11 — 12 í 
400,0001 Do. 6% Db. Btk., Scrip. (iss. at VES oe 5 6 6 5 - 191 —124 121 —194 xd 
800,000 Do. 44 % 2nd Db. Stk., Prov. Crta., all pd. 100 44 44 44 ar ов —101 100 — 108 +2 
40,000 Соса of orbem Electrical Power, "E „ тее 9 4 48 70 4 А 23 9'í— 2H— BA e 
60,000 do. Ботас ee ~6 5 % 6 b ee 47— 47 = 14 • ee ee 
40,000 County ot London. Mlectrio Li hting, Ord. 1—40,000 10 4 43 6 T 74— 8 74— 8 e oe 
40,000 do. 6% Prot, 40,001 —60.000 10 6 6 6 И 1 11 10)— 1 i А 
600,000: Do. do. Deb. Stook ee ey d d d "E 105 —105 105 —1C€8 xd 1074 " 
400,000 do. 2nd Deb. Stock .. | Stock 4 s 98 —101 98 —161 T oe 
80,000 Edmundson's Electric Corporation, Ord. Shares К 1 1 4 T 24— 12— 21 + NC — } 
80,000 Do. do. 6 % Cum. Pref... 5 6 6 6 T 4 4i-— 44 98/9 él = 
350,000 Do. do. 44 96 1st Mort Deb. Bik 100 sf 4 és 98 —101 97 —100 ee —1 
10, 000 Folkestone, i to 10,000 ee ee б ee 5 ee ee 
е 10,000 ро; 9% Сою. Pret., 1 to 10,000 ee ee 6 oe eo б ee — ee ee ee 
90,000 T 1st. Deb. Stock аө oe oe 100 * 43 oo 99 —102 99 —109 ee ee ee i 
18,000 Hove. 1 to 18, еә б | Ж 9 eo "i— 8i 1 ei * ыы ее 
91,000 | Kensington aoa Knightebridge Bleotric Ord. б 1 12 9 10 zs 91— 10} — 10} T - e 
80,000 Do. do. 4 96 Deben. Btk. Stock 4 4 y^ 4 ee 99 —102 99 —102 ee ae ee 
111.000 | London Mectrie Supply Corporation’ Limited, Ord. 8 Ni 8 N 4 s nm 23 li- 22 " ds ws 
gi 10,000 ро йо. do. 6 % Pref.. . 6 6 6 y^ 6 ee 4 — 6i 4; — ti еә ee 
674,806 do. 4 96 1st Mort. Deb. Stk. Red. | Stock 4 4% 4 ae 95 — 98 95 — 98 96 20 T 
900,000 Metroplitan Electrio Boppy 1 to 100,000 . б 10% |10 74— 73 84 — Bi 745 14 e 
76,191 um. Pref. 1—11,106, 2 pd. 5 2 4 > 5h— kfd 66— 5f 1d 5% .. » 
220, Do, NE t Mort. Deben. Stock ee T % 4 E 166 —110 166 —110 xd ee ec oe 
950, Do. Mort. Deben. Stock Redem. | Btock % ae 94 — 96 94 — 96 xd — .. 
250,000 | Midland Electric Corporation, 44 9% lst ан Deb. 100 X 96 as 96 — 99 97 —10J xd 99 ee +1 
67,991 | Newcastle-on-Tyne ee 5 8% | 8% 8 ws 7 8 8 ee e ec 
35,000 Do. b Pret. Tto 15,000 . "P 6 5% 6 % 6 ‘a 05 ee ae oe 
10,859 Notting Hill Meotrio Ligh ec 10 6 1% 74 " 18 — 14 18 — 14 . ee f 
64,000 Do. do. 45 Tat Mort. Deb. ee 100 4 4 y^ 4 ee #1 ~ 100 97 ~— 100 ee ce ee 
90,000 | Oxford, 1 to 96 and 407 to 20,810 ia ae б 63 1% | 7 » 6 — 6 6 — ө : 
60,000 Do. 4% Deb. Btock . ee 100 4 4 y ^ 4 ee 08 —100 98 —100 ee вә Li * 
40,000 | Bt. James’ and Pall Mall "Electric Light, Ord. T б 144 144% | 194 А 94— 104 ve— 10} ec oe — ił ч. 
20,000 Do. ae 3 96 Pref. 90,081 to 40,080 6 1 1 y ^ 7 ee 7 = 8 7 — 8 oe ge . 
150,000: Ро. 84 96 Deb. Stock Red. .. 100 84 849, 84 os 94 — 96 94 — 96 xd Ag э UN 
19,000 Smithfield Markets Electric apply, Ord. .. b 4 4 «X 4 ©» 11— 9i 14— 2 35/- ee * i н 
60,000 Do. do. do. Deb. Block Btock | 4 4% 4 Us — 77 93 — ЖУ - . x 
65,000 | South London Electricity Supply, д А Ps б 8 4 X 4 $ 23— 8 pm 8 A Р à 
120,000 South Met. Elec. L6. & Power, бта. ee 1 N | 94 ee I = oe ee ч 
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PROCEEDINGS OF INSTITUTIONS. 


Some Notes on the Breaking of Trolley Wires. 
By P. 5. Внкдврожх, M.I.E.E. 


(Abstract of Paper read before the INSTITUTION OF ELEOTRICAL 
ENGINEERS at Dublin, December, 1906.) 


Tue author believes there has been: no autbentic case in England 
of anyone having received serious injury from coming in contact 
with a fallen trolley wire; the fatalities in Liverpool some few 
vears ago were due to fallen telephone wires, in contact with the 
trolley wire, and not to a broken trolley wire. 

In the case of trolley wire erected with the ordinary soldered 
ears, the wear is usually fairly uniform alorg the span until you 
come to the ear, where the wire close up to the ear will be found to 
be still more worn. 

There are four actions taking place just at the critical spot where 
the wire joins the rigid suspension, all tending to weaken or 
deteriorate the material in the wire at this place, namely :— 

1. The blow of the trolley wheel against the butt of the ear, part 
of which comes against the wire. 

2. The effect of the sparking which occurs at the same place, 
and due fo the trolley wheel losing contact with the wire. 

3. The molecular change or crystalising ac‘ion in the wire, due 
to what the author has termed the damping-out of vibration in the 


suspended wire. 
4. The bending or binging action due to the upward pressure of 


the passing trolley wheels. 
And possibly a fifth, namely, overheating of the wire when being 


soldered. 

In practically all cases of broken trolley wire the fracture takes 
place close to the point of suspension or to a splicing tube, where 
No. 4, the bending action, is very severe on the wire. After wire 
has been up a certain time it usually breaks 
first at the section insulators where it is held 
most rigidly, then at frogs and crossings, and 
finally at ordinary ears and at splicing tubes. 

It ia hard to ascertain how the weakening of 
the wire should be allocated among the causes 
mentioned, but even after the wire has been up 
many years, the weakening of the wire due to 
reduction of area is small. The author has on 
several occasions seen & well-worn trolley wire 
support the weight of а fallen tree, and has on 
more than one occasion seen as the result of a 
fallen tree, the wire torn from several suspen- 
sions and brought to within a few inches of the 
road without breaking. 

On the other hand, some fractures have been experienced where 
the wire was suspended above cross-over roads which were 
Practically never used, and where the wire was consequently 
subject neither to the blows, bending action nor sparking from 
5 trolley wheels, and the only action on the wire was that of 
vibration. 

The author bas scen many examples of trolley wire which have 
broken at a full-sized section; in one particular case a much 
worn section of wire was being taken down, one. end of which 
terminated in a section insulator to which the wire was also 
anchored; when the anchoring wire was cut the trolley wire fell to 
the ground, and was found to be fractured quite ў in. up inside the 
nose of the section insulator, and may have been in this state for a 
long time, the anchoring wire having held the trolley wire in 
position. 

The author can only recall, perhaps, two cases in which the wire 
appeared to have broken from a pure tensile stress; in these cases 
the section had pulled out thin before fracturing. 

When it i» proved that molecular stress or change in the wire 
caused by vibration and bending, has in practice much more to do 
with the breaking of trolley wire than tensile strains, certain 
conclusions may be drawn which hitherto have not received full 
recognition :— Г 

First. In drawing up a specification for trolley wire, there is not 


‚ Very much object in asking for a very high tensile strength only; 


what is required is seme guarantee that it will be able to withstand 
ш practice the bending and vibration stress it will have to meet. 

The presence of an alloy has a marked effect, and in this respect 
а composite wire known as phono-electric trolley wire gives 
rematkably good results. On the system with which tbe author is 
connected the trolley wire on certain routes, where it was subject 
to very hard wear, within two years of erection was breaking so 
often that it was replaced by phono-electric wire. This latter wire 
bas now been up about six years, and only two breaks are on 
record. There are only two disadvantages to this make of wire: 
iret, it is somewhat dearer than hard-drawn copper, and secondly, 
its electric conductivity is less than half that of copper. 

е second conclusion is that trolley wire should be so erected 
that there is smooth under-running for the trolleys, and, if porsible, 
it should be во suspended that vibrations in the wire should be frec 
2 travel the whole length of the wire, and not hung so that, as far 
„ are concerned, each span is ineulated from the next, 
| Vibration in each span of trolley wire being damped out at the 

jacent ears. The catenary system would appear to be a capital 
method on which to erect trolley wire; the author made some 
‘xperiments in this direction, but there is considerable difficulty to 

оова ordinary street work where there are many curves. 
с. € third conclusion to be drawn ів that cars should be run with 

ls upward pressure of the trolley wheel against the wire as 


possible, in order to reduce the hinging action at tbe ears; with 
this action in mind, the author is of opinion that trolley wire, 
especially when run from spsn wires, should be erected fairly 
taut, and the span wires left on the slack side, but he does not 
think the short so-called flexible suspensions on bracket arms are 
of much assistance except that they enable you to have better 
secondary insulation. 

The fourth conclusion is that other things being equal, we are not 
likely to get a very much longer life, before breaking sets in, from 
heavy wire in comparison with light wires, say, 0000 compared 
with O. 

Lastly, as the fracturing referred to gives practically no external 
evidence that it is going to occur, indeed, in many cases it takes place 
just inside the butt of the ear, or under the frog clamps, careful 
inspection is of very little use, and the question to be asked ou 
existing systems is what is best to be done, as naturally no one 
wants to renew the wire until wear makes it absolutely necessary. 

The best way out of the difficulty in theauthor's opinion, and the 
one which he has adopted throughout the Dublin system, is to 
anchor the wire at all suspensions after it has been up two years, 
and at section insulators to anchor it at once. 

Anchoring the wire at section insulators, frogs and crossings, is a 
comparatively simple matter; all that is required is a half-anchor 
ear and a piece of galvanised wire, a8 there is no difficulty about 
finding & place to anchor the wire firmly to on some part of the 
section insulator or frog. But when it comes to anchoring at the 
ordinary ear suspension, the matter is not so simple; if special 
anchor ears were not put up in the first instance, one method would 
be to anchor to tbe span wire or bracket arm, but this would mean 
the cost of nearly double the number of insulators throughout the 
evstem, to say nothing of the fact that the more insulators you have 
on a job, the greater the chance of trouble with them. The arrange- 
ment which the author has adopted, is known as the " K. Q." patent 
anchoring device. It was designed by two of his assistants, and is 
at once cheap in first cost and simple to put up. It consists essen- 
tially of a stamped steel plate with a hole in it, through which the 


“K. Q.” PATENT ANCHORING DEVICE. 


threaded portion of the insulator bolt passes; the plate, to which 
the anchor wires are fastened, is thus securely held in position on 
top of the car, but the strain of a broken wire comes direct on the 
bolt. The cost of this arrangement erected complete is about £14 
per mil» of double track. 

The half-anchor ear if properly designed will have a sufficient 
grip of the wire and yet give smooth under running. Moreover, 
it is much shorter than an ordinary ear, and is free to move with 
the wire instead of itself being fastened to a support. In Dublin, 
anchoring has been employed at section insulators for about eight 
years, and at the present time every suspension is anchored except 
where the wire has been recently renewed. There are, therefore, 
about 8,000 of these half-anchor ears in use, but on only two occa- 
sions has the wire failed at a half-anchor ear, 

When tbe wire breaks at a suspension the anchoring device 
holds it in position, and as soon as it is noticed the emergency 
wagon is sent for, and the men quickly make a temporary repair ; 
beyond the fact that a few trolley wheels may leave the wire, no 
inconvenience or stoppage to traffic is experienced, and although 
as many as 20 broken wires per month have been reported during 
the past 12 months, only three have come to the ground. In one 
case the suspension was not anchored, in another the wire was held 
in the anchor allright but was afterwards pulled down by a trolley 
head getting caught, and in the third case the wire broke outside 
the anchoring device. 


DISCUSSION, 


Mr. А. E. Porte said he had noticed a crystalline formation 
after overhead wires had been in service some time, which, he 
thought, might be due to charges in temperature or vibration. The 
speaker referred to a copper plate which he bad cut out of a fire- 
box of a boiler which had been in use some eight years, and there 
was marked crystallisation, which rather went to prove that similar 
action took place in copper wires. 

Mr. T. TowLiNsoN suggested that many breakages of trol'ey 
wires occurred owing to the wires being soldered into the ears. 
The fact that most breakages occurred in or close to the eara gave 
support to that view. 

Anotber speaker also suggested that the breakages were due to 
overheating during the soldering process. He had found numerous 
breakages occur in telegraph and telephone wires, and the break- 
ages almost invariably occurred near a soldered joint, the wire 
being brittle at that point. 

Mr. P. B. SuEARDOWR, in reply, said that it should be remembered 
that trolley wires were run in a different way to ordinary wires, and 
that the stresses which occurred were of quitea ditferent natare. The 
action was very much worse, as trolley wires were practically rigid 
as compared with telephone wires. The action of the trolley ae 
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np a vibratory movement, and at the instant the trolley passed 
the ear, the tendency was for the trolley to damp out the vibrations 
setting up a condition of affairs analogous to the bending of a piece 
of wire backwards and forward, one end being held ina vice. This 
vibration had a worse result near, and at, the ears, as the line was 
much more rigid at the ears than in the centre of the span, and 
the fact that most breakages occurred in, or close to, the esr sup- 
ported that view. The effect of soldering the wires into the ears 
probably might have some effect on the wire, but at the same time 
his experience was that breakages most frequently occurred at 
section insulators where mechanical supporte were used, and no 


solder, which, on the other hand, rather tended to disprove the 
beating theory. 


The Track Circuit as Installed on Steam Railways. 
By H. G. Brown, Associate Member. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS in London, December 20th, 1906.) 


EXPERIENCE has shown that the track circuit not only affords a 
greater degree of safety, but also that its use permits a closer head- 
way, and therefore a greater traffic capacity, at a smaller main- 
tenance cost than any other system. Asa means of automatically 
informing the engine driver of the condition of the section of line 
to which it gives admission, it is undoubtedly the best, because it 
is operated by the presence of the train itself upon the metals. 

It is a fundamental principle in signalling that the failure of any 
part of the system should result in the signal going to danger. In 
designing the circuits, therefore, each scheme of connections must be 
carefully analysed to determine the probable effect of the earthing 
and short or open circuiting of every instrument and wire. 

The principle upon which the track circuit is operated differs 
from that governing the majority of electrical combinations. In 
railway signalling, as well as other applications, the opening or 
closing of electrical circuits, as a general rule, gives the signals, but 
the condition of the track circuit is indicated, not by the opening 
or closing of the circuit, but by forming a shunt across the relay, 
reducing the potential drop to a point below that requircd for its 
operation. 

The circuit is formed by the battery (fig. 1), track rails and relay 
in series, The battery is connected between the rails at the end, 
and the relay at the beginning of the section, the end and 
beginning being determined by the direction of traffic. The cur- 
rent flows from the battery through the entire length of the section 
on one rail, through the relay, and back to the battery through the 
other rail. The section of line included in the track circuit is 
isolated by means of insulated fish-plates. All rail-joints except 


those separating the sections from each other, are bonded to ensure 
electrical continuity. 


Insulating joints 


Track rais 


1 wey tl HM PEE ЕЕ, Ea ONCE Л 
v х : $a ; ETT : ‘ 
SAW Ee te g e Ballascg resistance te) 10 
mhh B onse oe eot c de quee ia М 

12 11 „ Geo pe БИТ ТОГЕ . 


B 1. 1 etat 
маз, LANN, .... * BEER 


Series 
res bbance & 


Track battery 
Storage) 


Fic. 1. 


The actual resistance of the ballast and sleepers is low, especially 
in long track sections. It sometimes falls below that of the relay 
itself, and therefore the latter obtains but a portion of the total 
current, the rest leaking across from rail to rail. The average 
resistance per 1,000 ft. depends on local climatic conditions and the 
materials employed in tbe construction of the permanent way. 
Broken stone makes the best and cinders the worst ballast from the 
signal engineer’s point of view. 

There are therefore two, and when the section is occupied three, 
resistances in parallel, namely, the relay, the ballast, and, in the 
latter case, the shunt formed by the train. These parallel resiet- 
ances are in series with the internal resistance of the battcry or its 
equivalent in effect. The resistance of the rails in properly 
installed short track circuits should be negligible. 

The fact that the working of the circuit is dependent on the 
variation in the resistauce between the rails, points to the necessity 
of a resistance external to the track but in series with it. This 
series resistance plays a most important part, for if the battery had 
no internal resistance, or if its equivalent were omitted, the full 
potential would be maintained across the relay no matter how 


. much the resistance between the rails might be reduced by a train 
occupying the section. 


Effective shunting is the main question. The shunt formed by 
an engine and train has a resistance so low as to be without 
interest, but if formed bya light single vehicle the resistance ig 

sometimes relatively high, on account of the smaller contact surface 

and pressure between the rails and the wheels. 

Rolling stock, ав regards shunting effectiveness, may be approxi- 
mately divided into two groups, namely, trains and engines, and 
single wagons, and an arbitrary resistance assumed for each class 
. high enough, with a factor of safety, to exceed the maximum 

obtained by actual teste. In the case of coaches fitted with ordinary 

Mansel wheels the hubs and tires must be bonded, 


The maximum resistance that will shant a given track circuit 

bears a definite relation to the ballast resistance which would cause 
the relay to drop its armature. It also varies inversely with the 
variation of the ballast resistance above the failing point. If the 
shunt is to be effective the combined resistance of the ballast and 
the shunt must be equal to or less than that of the ballast resist- 
ance only at which the track is adjusted to fail. The resistance of 
the relay, being constant, does not affect the relation between 
the effective shunt and the ballast resistance for a given adjust- 
ment. 
The first factor to be consjdered is the minimum ballast resist- 
ance. The next, the maximum, and the range between the two. 
The third, the resistance of the poorest shunt which will be 
effective. This latter is settled by the first two factors—no matter 
what the resistance or pick-up volts of the relay may be. 

The resistance of the relay is largely а question of economy in 
operating power and of its adaptability to the battery arbitarily 
selected. Its function is to open or close local circuits which 
control а signal either directly or indirectly, by working the various 
devices used in the interlocking of points and signale. Itshould be 
a well made and efficient instrument, as but little power is 
generally available for its operation. On steam railways a 
relay should work with not more than 0:015 of a watt. On 
electric railways, on account of the presence in the track rails of 
extraneous currents of some magnitude, it may be advisable to 
maintain & higher potential between the rails than would otherwise 
be necessary, and to employ a less delicate instrument on account 
of the risk of its being subjected accidentally to the full potential 
of the motive power service. 

There are, broadly speaking, two kinds of relays. The neutral 
type is uninfluenced by the polarity of its fleld. The polarised 
relay has ап additional armature which is polarised and operates 
contacts selectively in response to the polarity of the current 
energising its magnets. One of the many uses of the polarieed 
relay is to operate distant signale by means of the reversal of the 
track circuit, thereby rendering unnecessary the line wires which 
with the neutral type of relay would be required between the 
distant or caution eignal and the stop signal controlling it. 

The potential required to operate the relay increases with ita 
resistance, and although the current in the relay is decreased, the 
total current in the circuit aud therefore the total watts are 
increased, as the ballast resistance does not vary with that of 
the relay. 

The relay contacts are operated by means of the movement of an 
iron armature. The air-gap in the de-energised pcsition is greater 
than when the relay is energised and its armature has responded. 
For this reason the potential required to pick up the armature is 
greater than that required to hold it up. The range in potential 
between the armature pick-up and drop should be as little as 
possible, and is in actual practice approximately equal to 30 to 50 
per cent. of the pick-up volts. It is important that the armature 
bearings should be practically frictionless and the contacts con- 
structed so that there is no risk of their fusing together. The 
armature itself should be prevented from actually touching the 
pole pieces on account of the possibility of the presence of 


residual magnetism. Any neglect of these points might result in 


keeping the armature in the energised position at the wrong time, 
with possibly disastrous consequences. 

Front contacts are closed when the relay is energised and are 
platinum to carbon, the movable members being platinum and the 
stationary ones carbon. 

Bottom or back contacts are closed when the relay is de-energised, 
and are generally platinum to platinum. 

A battery having a constant {potential and internal resistance 
should be used. The Daniell gravity battery was at first almost 
universally employed; it has, however, an extremely variable 
internal resistance. 

On the other hand, the storage battery has much to recommend 
it. Its internal resistance being low, it is necessary to use an 
additional external resistance in series with it, the value of which 
may be altered to suit local conditions as accurately as desired. 
Its potential difference is fairly constant, and need not vary more 
than 10 per cent. In many cases it is more economical from the 
maintenance point of view, although its first cost is greater. As its 
electrolyte has a much lower freezing point than the zinc and 
copper sulphate solutions in the gravity battery, a deep battery 
well is unnecessary for protection from cold. 

Two bonds should be used at each joint on account of their 
liability to break, and also in order to reduce the total bond resist- 
auce. No. 8 8.W.G. galvanised iron wire may be used under 
ordinary conditions. 

The insulating wooden joint consists of two heavy oak blocks 
bolted to the rails, one on each side. The rail ends are separated 
коше or two pieces of 3-in. fibre of the same shape as the rail 
section. 


A track circuit should be adjusted to shunt, as well as to give a 
clear indication under the worst ballast conditions. 


The phrase “Ballast resistance at which the track is adjusted to 
fail” may here be explained as follows :— 

If the ballast resistance falls below the assumed minimum, it is 
evident either that extraordinary weather conditions exist or that 
there is some fault which forms a connection between the rails, 
supposing, of course, that the section is unoccupied. 

The minimum ballast resistance is important only asa point at 
which the track potential must be sufficient to cause the relay to 
pick up its armature, thereby ensuring the continued working of 
the circuit. By virtue of the series resistance there is a resistance 
below the assumed minimum of the ballast, at which the relay will 
fail to pick up its armature on account of the attendant decrease of 
the track potential. The circuit may be adjusted so that this 
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minimum bears a eafe and definite relation to the minimum ballast 
resistance, and one might say that this is the point at which the 
track is adjusted to fail. 

This is important because it determines for all conditions of 
ballast resistance the maximum effective shunt, that is, the shunt 
resistance which in parallel with the existing ballast resistance will 
bring the track potential down to the failing point of the relay. 


œ 


>= 
pU 


Shunt resistance in ohms 
uU 


E саад 
1 


Baliast resistance in ohms 


Fra. 2. 


The relay has two failing points: the armature pick-up and tle 
armatare drop. The adjustment must be such as to allow the 
armature to pick up with a margin at the minimum ballast resist- 
asce. A shunt to be effective must cause the armature to drop. It 
is evident that a shunt of lower resistance is required to drop the 
armature than is necessary to prevent its being picked up. In 
fig. 2, the top curve represents the shunt which will prevent the 
pick-up, and the bottom that which will cause the drop. 

The diagram is based on the following figures:— A ballast mini- 
mum of 6 ohms and a relay having an armature drop point equal to 
one-half the pick-up potential. The track is adjusted so that the 
pick-up failing point will be reached if the ballast resistance drops 
to 4 ohms. The relay has a resistance of 4 ohms, a pick-up point 
of 02 volt, and a drop point of 0-1 volt. With a battery potential 
of 2 volts, а series resistance, including the internal resistance of 
the battery, of 18 ohms would be required. 

The ends of these curves extend indefinitely in both directions, 
for at the failing point the effective shunt would be infinite, and 
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with an infinite ballast resistarce it would equal the ballast resist- 
ance which would cause the relay to fail with the track un- 
occupied. 

Curve 1, in fig. 3, shows the variation of potential due to a varying 
chunt with a ballast resistance of 6 ohms. Curve 2 shows the 
variation due to a varying shunt with a ballast resistance of 12 obme. 
Curve 3 shows the potential with a varying ballast resistance, the 
‘ection being unoccupied. The pick-up failing point is the same in 
fg. 2 as in the third curve in fig. 3. 

.I want to make one point very clear—namely, that if a track is 
adjnsted to give a pick-up failing point at a certain ballast resist- 
ance or ita equivalent, the maximum effective shunt at any ballast 
teastance i$ not altered by the resistance or pick-up volte of the 
relay used, If a track is adjusted to give a pick-up failing point at 


a certain ballast resistance with a 4-ohm relay, and an 8-ohm relay 
is used, the effective shunt will be greater at all ballast resistances ; 
not through any virtue of the relay, but simply because, by its use 
without altering the series resistance, the pick-ap failing point ia 
reached at a higher ballast resistance. 

With a pick-up adjusted for a given ballast resistance, the top 
curve would be the same for all relays. The position of the bottom 
or armatnre drop curve and its relation to the top curve will vary 
with the adju:tment ef the relay armature. 

This armature adjustment may be obtained by decreasing the 
percentage variation of the armature air-gap, either by lessening thc 
movement of the armature when adjusted near the pole pieces, or by 
increasing the minimum air-gap. With the type of relay in general 
use, the armature drop volts should be from 30 to 50 per cent. below 
the pick-up volts. 

Relaya should be adjusted and sealed by the manufacturer. This 
adjustment gives the best average results which can be obtained, 
and it should not be altered by the buyer unless he is sure of what 
he is doing. The minimum ballast resistance is, to a certain extent, 
under control, as it is approximately determined by the length of 
the circuit, but the relation of the minimum to the maximum 
depends on local conditions. Take the 6-ohm minimum in fig. 2 as 
an instance. This equals а 333-ft. circuit at 2 ohms per 1,000 ft., or 
а 2,000-ft. circuit at 12 ohms per 1,000 ft. 

The shunt is the most important factor, and we will suppose that 
for а certain class of traffic а definite figure is decided upon. There 
is more tban one way of adjustment, but the following method is 
productive of the most satisfactory results. 

A relay and battery to be universally employed are chosen. The 
lergth of the circuit should be roughly determined by its minimum 
ballast-resistance per 1,000 ft., and the adjustment obtained by 
altering the amount of the series resistance. 

In both methods the relay drop failing point should occur with 
& ballast resistance as close as possible to the minimum ballast 
resistance. Sufficient allowance should, of course, be made for the 
pick-up and the margin between the pick-up and minimum ballast 
resistance. The virtues of a track having a 4 or 5 ohm minimum 
are largely lost if the relay drop occurs at a bal'ast resistance 
lower than i3 necessary. 

Where the conditions of traffic require a long block section and 
the nature of the track із such that it is underirable to have a long 
track circuit, the section may be cut into two or more circuits, 
which collectively operate the one sigual. 

The measurement of resistances by substitution is often advan- 
tageous. The simplest manner of ascertaining the resistance 
required to shunt а track is to connect an adjustable resistance from 
rail to rail and gradually decrease its value until the relay armature 
drops. But in making tests with measuring instrumenta it must be 
kept in mind that the results obtained may need correction by 
calculation, because the conditions may be changed by the use of 
the instruments themselves, with the resultthat values are obtained 
different from those which existed before their introduction. 


— — — — 


DISCUSSION. 


At the conclusion of his paper Mr. Brown exbibited lantern 
views of the different apparatus referred to, as applied to the 
District and other railways. The discussion which followed did 
not add much to the information on the subject. 

Mr. H. M. Sayers, who opened the discussion, read a short com- 
munication from his brother referring to the possible insulation 
encountered with dirty tracks, where track circuits were used; he 
himeelf did not understand the small amount of energy expended in 
the relay, it should have sufficient power to ensure certainty in 
action. He aaked the author if he had noticed any critical point 
in the pressure being maintained between the rails; from certain 
experiments with low voltage currents he thought this would be 
about 2 volts or so. 

Mr. W. J. THorrRowGoop took exception to the term “ballast 
resistance," as an unnecessary innovation. In regard to inter- 
ference from outside circuits, he pointed out that signal circuits on 
steam roads were subject to interference in the same way from 
neighbouring electric tramways. The use of alternating currents 
would get over the difficulty or proper means might be taken to 
prevent stray return currente in tramways. 

Mr. E. C. InvinG, referring to the wooden block joint, mentioned 
that he had seen such a joint with a 23-in. gap on a cold morning, 
owing to contraction of the rails. He thought they were no good 
on steam lines. A galvanised-iron bond, also, was better than 
copper, as it obviated electrolytic action to a great extent. 

Mr. Frank GILL remarked that there seemed no necessity to 
economise energy in operating the relays. He thought there was 
а lack of definite figures in the paper, and acked what was the 
ballast resistance in practice? He had seen long routes in the 
States equipped with automatic signals, and wanted to know how 
the apparatus was energised. 

Mr. W. DUDDELL echoed the last speaker's remarks as to the lack 
of data in the paper; it appeared to him that there were many 
opportunities for disturbance of the track system which would 
interfere with the working of the relays; and 
Mr F. C. RAPHARL remarked that continuity of action depended 
apparently on in. of fibre insulation. 

т. Вво\ен, in his reply, referred to the excellent results 


f obtained in everyday work, which, of course, neccssitated the 
keeping of wheels, rails, &c., in good condition. There was no 


necessity on electric railways to restrict the energy used in relays, 


but on steam lines where the gravity battery was largely used, ita 
small power, „ù watt, required very delicate relays to be used, 


particularly as the condition of the ballast and track played such an 
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important part in the working. Price was also a point in con- 
nection with relays. He had not noticed the effect mentioned by 
Mr. Sayers. 


Referring to other points 1aised, rail resistance was 
equivalent to adding a series resistance in the track circuit ; bond 
resistance was 70 per cent. more than that of the rails, and both joint 
and ballast resistance varied within very wide limite. The average 
minimum resistance was 4 to 18 ohms per 1,000 ft. of track, and 
this dropped to 14 ohms in tunnels. The ballast resistance was, 
say, d ohm. Wood joints were а moot point on railways. His 
system was not subject to trouble from extraneous currente, as the 


relays were во connected as to neutralise any effect of such 
current. А 
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NOTES ОМ THE EVOLUTION OF CANAL 
ELECTRIFICATION METHODS. 


— 


By В. Н. THWAITE, C. E. 


Transport Efficiency and Industrial und Commercial 
Competition.—lIf evidence were required to demonstrate the 
keenness of modern international commercial and industrial 
rivalry, it can be found in the attempts that have been 
made within the last ten years in America, Germany, 
France and Belgium, to secure a reduction in cost of land, 
or internal transport of raw materials for, and the finished 
products of, manufacturing operations. 

America, it may almost, be said, has practically scrapped 
the whole of her rolling-stock, both traffic and passenger, 
that had the characteristics of early English railroad design. 
The object has been, as far as it related to the traffic rolling- 
stock, to cut down the ratio of the dead to the paying load ; 
the system of efficiency measurement on the American railroads 
being the cost of transport per ton per mile, as distinct from 
the train-mile unit, the British method of test, which has 
really no efficiency value. The result of the American policy 
has been, as shown in the author's lecture before the London 
Chamber of Commerce in 1898, а very solid reduction in 
cost of transport, measured on the basis of cost per ton mile. 

Germany is also following the American lead in searching 
for higher transport efficiency methods, and she is raising 
the carrying capacity of her State rolling-stock on German 
railways ; but Germany's principal efforts in the direction of 
securing transport efficiency have been applied to her water- 
way methods of transport, on which, in the last few years, 
very many millions sterling have been expended. 

The waterways of France and Belgium have also been 
extended, and Austria is showing her interest in waterway 
transport by her proposal to connect the Oder with the 
Danube by means of a great canal. 

Neglecting the effect of tariff rates, it may be asserted 
that, all other things being equal, then the comparative 
industrial and commercial success of a nation will depend 
upon the efficiency and corresponding economy of its 
internal methods of transport. That to-day the difference 
in cost of transport in the great manufacturing countries is 
most marked will be seen by reference to the graphic 
diagram fig. 1, which is based on the authority of an 
American writer, Mr. E. P. North. 

Neglecting the geographical position (by which Great 
Britain is so well favoured) in relation to the eastern 
markets, it is obvious that the Ocean service will even- 
tually become cosmopolitan, and the rates on the ton-mile 
basis will tend to become equal (outside the effect of 
subsidies), so that it follows that the country possessing the 
most costly methods of internal transport, all other things 
being equal, will have the least chance of success in the 
world's markets. 

Germany, Belgium, France and America are ever on the 
alert for improvements that will secure a substantial reduc- 
tion in cost of internal transport, and in these countries 
important experiments have been made with a view to 
electrically operating canala. | 

In England the chronic laissez-faire influence has pre- 
vented, by the discouraging apathy of canal owners, any 
risk of capital in seriously demonstrating the practicability 
of displacing the horse by the electric motor or tractor, but 
the propaganda carried out by the author, by Mr. George 
Cawley, Mr. Stephen Jeans and others, over many years, has 
at last aroused public interest, and has resulted in stimu- 
lating the Government to institute an action of inquiry, 
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represented by & special Commission on our canals, from 
which great hopes are entertained, and great improvements 
in our canal service are expected. 


Canal FEleetrificution—Eurly Aflempls.—Several serious 
attempts have been made to electrify navigable waterways, 
but, as in the pioneering endeavours to apply electricity 
in other directions, the essential requirements to effect 9 
satisfactory solution have not always been understood or 
recognised, and the results have consequently, in the 
majority of the applications, been failures, more or less. 
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Га. 1.— DIAGRAM SHOWING AVERAGE Cost OF TRANSPORT PER 


TON MILE ON RAILWAYS IN THE COUNTRIES NAMED, AND ON 
THE Douar CANAL. 


Even on the Continent with wide canals, and where the 
problem is far easier to solve than it is in our country, the 
canals of which have a comparatively small cross-sectional 
area, and a limited width of tow-path, and where the locks, 
tunnels and bridges occur at frequent intervals, the system 
of electrification is still in a comparatively experimental stage. 

Synopsis of Canal Electrification Methods.—The systems 
of canal electrification, so far tested, may alphabetically be 
described as follows:— - : 
A.—Screw propulsion by accumulators. 

B.—Screw propulsion with current transmitted by trolley 
wire. 

C.—Telpher motor tractor travelling on cables 
by columns erected on tow-path. 
D.—Electric automobile tractor running on the surface of 

the tow-path, current transmitted by trolley wire. 

E.— Heavy electric tractor running on wingle-rail track on 
tow-path, current transmitted by trolley wire. 

F.— Electric tractors running on a girder and rails, structure 
built on tow-path, rails superposed to permit double 
direction, adhesion partly by weight and partly by 
grip, set up by pull on tow-rope, current transmitted 
by trolley wire. 

6.— Electric tractors running on directly superposed, and 
special-section girders, mounted on stanchions or 
posts, and independent of the tow-path, three- 
quarters of which can be removed for widening the 
canal, relying on pull of tow-rope for adhesion, set 


up by lever gear, current transmitted by rail—no 
trolley. 


a 
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The systems alphabetically indexed as A, B, C and D first mentioned.* Both systems have since been abandoned 
have been tried and found wanting in some important par- on that canal. As to accamulators, this means сагро, and 
ticular, the real cause is not far to seek, and will be recog- I do not think it is ‘at all one that we shall adopt in 


nised in the tabulated analysis given below :— England.“ 


TABULATED Synopsis, SETTING FORTH IN A CONDENSED FORM THE ADVANTAGES AND DISADVANTAGES OF THE VARIOUS 
CANAL ELECTRIFICATION SYSTEMS. 
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! Disadvantages, Other objections. 


system. Advantages. | 


Loss of electrical energy in storage, Washing away of canal banks by etfect 
weight of batteries, absorption of of screw propeller. Boats require 
large space, and labour involved in alteration, and the addition of screw 
renewal. Loss of propulsion energy propeller gear. Electrical energy not 
by slip of screw propeller. Com- available for other canal services. 
plete equipment heavy in cost and 
expensive to maintain. 


A Will permit the towpath to be removed, 
and the consequent widening of the 
canal. Boats can pass through locks, 
under bridges and tunnels, without 
requiring other haulage assistance. 


p Will permit part of the towpath to be Loss of energy by slip of screw Washing away of canal banks by effect 
removed for widening the canal. propeller. Complete equipment will of screw propeller. Boats will require 
the addition of screw propeller gear. 


be a heavy cost and running c.sts 


Boats can pass through locks without 
heavy. 


requiring other haulage assistance. Not easy to apply trolley wire gear 


to some of the bridges and tunnels. 


Part of existing towpaths must be re- Additional haulage arrangements will 
tained. Cable too light for heavy be required for tunnels, &c. 

haulage; slip effect must be serious. 

Liability to breakdown. 


Electrical energy available for pump- 
ing, lighting, hauling, lifting, and 
warehouse and lock services. No loss 
by screw propeller slip. No altera- 
tion to existing boats. Small capital 
cost. 


Q 


ГА 


‚ Existing towpaths must be retained. Ordinary British canal towpaths quite 
Weight of electric automobile tractor uusuitable for road tractor of this 
must be sufficient to provide adhesion, kind.  Inapplicable for limited tow- 
and extra haulage energy must be path provision of British canals, 
previded for this added weight. bridges and tunnels. Additional 
Friction of road surface heavier than haulage arrangements will be required 
that of rail, but less weight for for tunnels, &c. 

adhesion required. Towpath road 
must be maintained in a high state of 
efficiency, and this means continual 
expenditure. Automobile tractor 
liable to be pulled into canal, in actual 
experience not an infrequent occur- 
rence. 


D АП the advantages possessed by System 
C, except that it is not so convenieut | 
for haulage through locks. Small 
capital cost. 42 per cent. efficiency. 


High capital cost, both in permanent 


Existing towpaths must be retained and 
| way and in rolling stock, gencrally 


E All advantages possessed by Systems С 
strengthened. Weight of tractor 


and D. Suitable for towage of heavily 


laden barges up to, and above, 600 
tons burden. 63 per cent. efficiency. 


must be adequate to provide neces 
sary adhesion, which is greater than 
System D, for obvious reasons. Eight 
tons tractor weight is provided; this 
weight has to be hauled, whatever the 
weight, size and capacity of the cargo. 
Cost and maintenance of permanent 


inapplicable, except for open aanals, 
or where the bridges are very higü 
above water level. Not generally 
applicable to ordinary British caaals, 


but might be available for short open ` 


lengths of the widest canals and other 
waterways. 


railway, but obviously no apprcciable 
wear on road surface of towpath. 


Very high capital cost of permanent 


Existing towpath, or at least three- 
way, but tractors not so costly as in 


F All advantages possessed by Systema C, 
. quarters of the present width, must 


D and E. Suitable for towage of | 
heavy burdens, Suitable for larger be retained. Rather costly permanent System E. This system is only 
canals. Energy absorbed partly gripway. Construction of demonstra- applicable to the larger of the British 

unnecessarily heavy. canals. Additional haulage arrange- 


tion plant 
Trolley wire equipment cost, in addi- 
tion to permanent way. 


proportionate to haulage demand. 


70—75 % or higher efficiency. ments will be required for tunnels, 


&c. 


In some exceptional cases, special addi- 
tional haulage arrangements for 
tunnels and bridges will be required. 


quarter of the existing width of the 
towpath will be retained. Rather 
expensive in construction, but less 
than Systems E and F. High eff- 
ciency and convenience justify cost 
of system. 


G Will permit three-quarters of the tow- 
path to be removed, and the conse- 
quent widening of the canal. Will 

| possess all the advantages of Systems 

C, D, E and F; exceptionally light 
dead load of tractor. Suitable for 
most of the Irish and British canal 
requirements. Energy absorbed in 
pall provides the proportionate 
adhesin. No trolley wire equip- 
ment necessary. Efficiency of 75 to 

| 80 per cent. should be secured. | 
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Each of the systems tried and abandoned was introduced 
with the usual fanfare of optimistic references; had those 
who were responsible for the systems realised the require- 
ments to satisfy water-way transport exigencies, much 
disappointment would have been prevented. 

The systems that have been put into practical operation 
with more or less success are those indexed D, E and F, 
the latter inadequately covering the system G. 


. The systems A, В, C and D have been tried in Belgium, 
France and the United States, and have been discarded. 

The systems A and B were tested on the Charleroi Canal, 
Belgium, Mr. W. H. Bartholomew, C.E., who inspected the 
ystems, makes the following statement in his published 
evidence given before the Canal Commission :— 

“1 inspected the Charleroi Canal, and went into the 
qoestion there with the managers, and I was surprised to find 

if the electric motor was put into the boat on the wire 
and trolley system, this bronght the cox! up to horse 
"la, and that in the case of an electric-driven trolley 
дог) on the tow-path, the cost was about one half the 


* This one-half was obviously lost hy the slip of the «rew 
propeller. 
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The automobile tractor system D, although discarded on 
the Charleroi Canal, is still in use on the canals of d’Aire and 
Пепе, at Douai, France. 


(To be continued.) 


OF TECHNICAL LITERATURE. 


-— — ——— -~ 


By W. M. M. 


Not with blinded eyesight poring over miserable books. 

— Tennyson. 
On occasions, mostly after dinner, the Nestors of our pro- 
fession are wont to give counsel and advice to the rising 
youth thereof, and sometimes to tell stories of their early 
struggles, Then we hear how they weltered in a sea of 
ignorance, or hewed their way with difficulty through path- 
less forests, with no guide, or, at best, few, and those of 
doubtful knowledge of the country. 

Ingenuous youth is congratulated on the broad roads now 
laid down for it, the numerous sign posts and the voluble 
and confident courier at every corner, ready, for a considera- 
tion, to take the explorer over the whole country in the 
latest thing in motor-cars, or, may be, to show him a garden 
in the wilderness, planned and planted by himself, and 
warranted far more fertile and fruitful than that of a 
rival gardener over the way. 

The budding engineers are much pleased and flattered at 
what they have been told. They like to feel themselves 
* heirs of all the ages in the foremost files of time," and 
with some few of them the effect may outlast the morning 
headache, and they may be induced to waste the precious 
hours of youth over the most unprofitable literature that has 
yet been invented to plague the souls of men. 

No doubt the old stagers were perfectly sincere in their 
congratulations and regrets. They remember the struggle 
and have forgotten what it has done for them. O fortuna- 


los nimium, sua si bona norint [lucky beggars, did they 


but know their luck] : probably they owed their success, in 
no small part, to the very lack which they deplore. Because 
they had no technical literature, they had to think things 
out for themselves. Some time might be lost, belike, in the 
process, but it was well worth while, for the self-reliance and 
real grasp of the matter attained, which was the making of 
them. 

Such men have contributed enormously to the education 
of the generation of engineers which followed after; not so 
much by writing, though some of them have contributed to 
technical literature directly, with varying success, but by 
their example and by personal intercourse, professional or 
friendly, with their fellow workers in the same profession. 

The almost universal dulness of technical literature is a 
phenomenon which calls for some explanation. It is certainly 
not due to the subject matter; science and engineering are 
not only of absorbing interest in themselves, but also touch 
modern life at so many points that few people are lacking in 
curiosity respecting them. It may be in part owing to the 
technicalities of the language in which it is written, but that 
ought not to be a drawback to engineers. "The cheap retort 
that the dulness is in the reader cannot pass muster for a 
moment. No doubt, if a man tries to read what he does not 
understand, he is not much interested in it; it were an 
. abuse of terms to say that Homer is dull to the man who 

knows no Greek—it is merely unintelligible to him. But 
anyone could name half a dozen technical works which he 
ean understand perfectly well, but which he finds too tedious 
for words. The real explanation, in all probability, is that, 
eyen when the authors are engineers, experts in the subject 
matter they are amateur writers. They know what they 
want to say, but they don't know how to say it. They lack 
skill of expression and arrangement, and especially thé know- 
ledge what toomit. Often material is collected from various 
Sources, and thrown at the reader without any attempt at 


harmonising or assimilating it. Occasionally, of course, a 
man with a natural talent for writing produces a technical 
book, and then, provided he be not too hurried and has no 
pressure put on him to spoil it, a really readable book is the 


result; but in general the books are dull, not because the 


authors are either dull or ignorant, but becauge they have 
not learned to write. Fortunately they are rapidly teaching 
their readers the most important lesson in the art of reading, 
how to get at the pith of the matter while rejecting the 
rind; and if well indexed, so that the search be not too 
tedious, they do more good than harm. 

Another, unhappily far more numerous class, is that of 
the professed writers of text-books. These have learned to 


Write; only by taking thought could they have achieved the 


execrable style which jars on every nerve. The usual 
formula for the composition of such books is :—An intro- 
duction exhibiting appalling confusion in elementary 
mechanical ideas; water analogy in excess, enough to drive 
the student to drink—anything but water ; substitutes for 
Ampere's rale—right-hand rules, left-hand rules, corkscrew 
rules, and tendrils of the hop and vine—till the reader 
hardly knows his right hand from his left, or can draw the 
cork of the next bottle; a modicum of very elementary 
mathematics, mostly misapplied ; the preface usually boasts 
that nothing beyond simple equations will be demanded ; 
the rest nearly all descriptions of dynamos and motors, or of 
instruments and switches, according to the title of the text- 
book; or padding abont engines and turbines, boilera and 
central stations, switchboards, photometers and lamps, test- 
ing, joint boxes, joint making, and so forth. Hardly ever 
is the information to be relied on implicitly, hardly ever is it 
full enough on any one point to be of any use to anyone, 
generally it concerns things much better learned otherwise 
than from books, but its total mass is enormous and stupe- 
fying. The authors seem scarce to know anything 
thoroughly, but they know enough to make them rather 
exceptionally good wiremen (given the manual skill), or 
perhaps even foremen in works—but as writers !—‘ Break 
their pens, О Lord, in their hands." 

And it is on this hogwash, unpalatable and innutritious, 
that our rising engineers are to be fed ; it is for this that 
they are asked to renounce art, science and poetry, polite 
literature and romance, everything that gives flavour and 
beauty to life. ö 

Of course, there is something to be said on the other side. 
The water analogy is a helpful one to the beginner, and is 


used by the best teachers: the nausea it produces on con- 


stant repetition expresses the satiety of a jaded reviewer, but 
the student will meet it only once, or if he find it a second 
time will naturally pass it over. Some rule is necessary to 
express the relations between the magnetic field and the 
motion of, and k. M. y. produced in, a conductor; and each 
writer expects his readers to adopt the rule he lays down. 
As for the insipidity of their productions, the writers may 
well plead that they are following a rule almost universal 
among pedagogues: all text-books, whatever the subject, 
are expected to be insipid. History, for example, the most 
delightful and stimulating literature in the world, is abso- 
lutely unreadable as presented to schoolboys, a mere farrago 
of dates and reigns, battles and “ principal events.” Hardly 
any surer way of producing a permanent distaste for 


Shakespeare’s plays could be hit upon than the drudgery 


of getting up an annotated play for examination; but to 
pursue this subject would take us too far afield; it is 
matter for an essay on education and the blighting effect of 
the examination system. It is sufficient to point out that a 
large proportion of the text-books referred to are written with 
an eye to some examination or other ; London matriculation, 
South Kensington, or possibly, the Civils ; and to a common 
cause a common effect may be attributable. 

There is a lower deep still—books, written by the ignorant 
for the ignorant, which, notwithstanding, command à large 
sale. In writing for the readers of the ELECTRICAL REVIEW 


it is hardly necessary to do more than refer to their existence.. 


After all they do but little harm, and are an indication of an 
unsatisfied desire for knowledge, in itself praiseworthy. If a 
workman or shopman prefers to spend his leisure in reading 
" All about Wireless Telegraphy, “The Story of Radium,“ 


— — — 


* These titles, so far as I am aware, are imaginary, 
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or “ Electricity in the Service of Man, it will probably be 
better for bis health and pocket, and not much worse for his 
intellect than if he were to spend it discussing labour 
questions, or the odds on the next horse race in his favourite 


bar. 

‚ The technical literature crystallised in library form, how- 
ever, is only apart of the technical literature of the world : 
there is an immense fluid mass of it continually being 
poured forth in the form of papers read before engineering 
and other societies, contributions to the technical Press, 
lectures and addresses, communications (not read) to the 
journals of our various institutions, notes, memoirs and 
memoranda ; bearing much the same relation to permanent 
technical literature that the newepaper does to history, and 
destined, no doubt, to furnish material for future books, and 
for future editions of some that we now have. With an army 
of clever men engaged in research, in engineering practice, 
and in design throughout the civilised world, it is only to be 
expected that the mass of such current literature should be 
great, and it is the business of the technical Press to deal 
with it as it appears, and to present it clearly and concisely 
toits readers. The bearer of good news is welcome though 
he speak with a stammering tongue, and no one is disposed 
to be too critical of any real advance in theory or practice, so 
it be presented intelligibly. But the torrent is swollen and 
muddied by the intrusion of matter that no one wants. А 
man has put down a water power installation, has extended 
a tramway, converted a tactory to electric driving, lighted 
the corporation baths. He has done the work well, it is pre- 
sumed, perhaps there is some novelty about the work, some 
special difficulty overcome, or some small fraction of a penny 
(per unit) saved by a novel point in organisation or design. 
He reads а paper on it, and is not content to mention what 
is original or novel, but must tell his long-suffering hearers 
everything he has done, give them plans, dimensions, tables. 
He must mention, too, what firm has supplied the stays for 
his transmission line, the pumps for his engines, or the 
switches and meters on his switchboard ; or, if /e need not, 
the unhappy editor who ventures to report him is 
delnged with letters asking that the deficiency be 
made good. Another will not even have put his con- 
trivance to the test of experience, but will spin a scheme out 
of his own head, say, for detecting losses in a generating 
station, and invite practical engineers to paste his diagrams 
on the walls of their offices and to reorganise their whole 
work on his plan. Anyone who invents a new switch, a new 
meter, a new clamp, wants to talk about it, and that not 
merely to his chums. which is praiseworthy, but to the whole 
world of engineers. No wonder that the grains of wheat are 
apt to be lost in the heaps of chaff and stubble. It is as 
though every doctor were to ask that every case he treats 
were to be discussed in the Lancet ; imagine the result if even 
a hundredth part of them could get a hearing for a tithe of 
their communications. Technical literature is the entropy 
of science. We can do nothing without producing it, but our 
aim should always be to minimise it. Happily, unlike physical 
entropy, it is not indestructible. 

Technical literature being what it is, the question remains 
what to do with it, since we cannot do without it. A few 
hints to young readers may be useful :— 

If you find a technical book which it gives you 

pleasure to read, read it and re-read it, and recommend it 
to your friends. You have found a pearl of great price. 
II you find a book dull, don't attempt to read it. It 
18 nearly as wicked to read a dull book as it is to write 
one, and much more unprofitable. No doubt you might 
learn something from it, but the moral and intellectual 
damage on the other side of the account is incalculable. 
Consult its index and table of contents to see if it has any- 
thing you are likely to want, and, if so, put it aside for 
reference, provided it be well indexed. Otherwise let the 
second-hand bookseller have it well within six months. 
_ But do not mistake difficulty for dulness. J)ulness is an 
mtant poison, difficulty a stimulant and a challenge. Put 
it aside for a while and strengthen your attack; next time, 
probably, the difficulty will vanish. 


J. РЕНЕ ae г даш сыы: 


.' There are two books with this title; the author of each will 
Kindly suppose I refer to the other. As a matter of fact, I have 
not read, and have no desire to read, either. 


Read an old book (written before the tradition that an 
engineer should be a cultured gentleman was obsolete) rather 
than a new one; if you have the luck to find such a thing. 
A very casual acquaintance with current journalism will 
save you from acquiring from it other obsolete ideas. Also 
read a big book rather than a little one on the same subject. 
It saves time in the end, and worry, too. But if the bigness 
be that of a windbag, throw the thing away. 

Go to original authorities whenever practicable rather than 
to compilations, abstracts and text-books ; you will have to 
go there in the end if you want really to know, and it saves 
time to begin with them. 

Cultivate the habit of tearing the heart out of books on 
some special subject. Take up one for practice, say, trans- 
former leakage, and see what you can find out about it on 
your shelves. That is one way of relieving the tedium of 
technical literature. | 

Read critically, and never take anything for granted. 
Be especially cautious when a statement begins with “It is 
evident," or “ It is easy to see that.” These expressions are 
danger signals, indicating that the author cannot prove the 
statement, or has taken it secondhand. Prove it yourself, or 
distrust it. Sometimes you will find you can disprove it. 

Glance at the papers read before the Institution, and if 
they attract you read them. If not you can safely put them 
by till they appear in the Journal, by which time you will 
know whether they are worth further notice. Presidential 
addresses can always be passed over, save in the rare cases 
where they set everybody talking. Then look to see what 
the fuss is about. 

Take and read some electrical journal, but don’t think of 
reading it from cover to cover. Read what takes your fancy. 
Technical journalism, in one respect, is the ideal technical 
literature, in that it lets you know what is going on and 
leaves you to pick and choose. 

Lastly,read what you must, and what you like—the two 
will be nearly synonymous, if you really love your profession 
—and let the rest go. 

By following the plan sketched above the young engineer 
will leave himself leisure for lighter pursuits not less essential 
to his education. Не will have a chance of becoming a 
master of his profession instead of its slave. Before all 
things it is necessary that he build on a sure foundation of 
dynamical and mechanical principles, and if in this respect 
his education has been hurried or neglected he will have time 
to remedy the defect by underpinning. Thus he will have a 
touchstone by which to try much of the technical literature 
he meets with, and will pay little regard to the man who tells 
him, e.g., that meteors, lampshades, and other falling bodies 
must needs come down base first. (I think this particular 
absurdity can be traced back to Jules Verne.) Опе advan- 
tage of mathematical physics is that it can be studied any- 
where and without special apparatus ; its laboratory is the 
physical universe. To the mechanically minded man such a 
proposition as the parallelogram of forces is axiomatic, ard 
to prove it with weights, strings and pulleys is as childish 
as to prove it by diagrams and Euclidian reasoning ig 
pedanticand absurd. Of the two he will prefer the latter. 

Let any engineer who thinks I have undervalued the 
importance of reading technical books ask himself to what he 
is indebted for his own knowledge. I fancy he would find 
himself compelled to put first and foremost his practical 
experience in workshop and laboratory. Second would come 
what is picked up in conversation with his friends and fellow 
engineers. There is no more foolish prejudice than that 
against talking shop ; premising, of course, that no one is 
shut out of the conversation thereby. Third in importance 
are lectures, debates (which are mere formal conversations, 
and all the better the less formal), and the floating literatare 
of papers and journals. Last of all, longo intervallo, would 
come technical books, rather ‘a storehouse of what has been 
otherwise acquired, than a means of acquiring ; useful fer 
reference, but deceptive as a basis of knowledge. For the 
engineer is indeed a man who works with his brains, but he 
must think with his fingers. Those whose knowledge comes 
mainly from books have their minds filled with eidola, and 
are out of touch with realities, which perplex and annoy 
them. A boy learns more engineering from his bicycle, 


especially if it be a motor-bicycle, than from all the primers 


and diagrams with which he may be crammed, and learns it 
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in a much pleasanter way. The motor-car, as Mr. O'Gorman 
once said, is making us, men and women alike, a nation of 
engineers. | 

It follows that technical literature should be mainly 
theoretical. The bridge of the text-book should be a 
diagram, or if some special pattern be described it should be 
merely by way of illustration. Details of manipulation, the 
cleaning of connections, how to put the wire round the 
binding screw, &c., should be taught orally in the laboratory. 
Too often the text-books pile one pattern on another till the 
thing looks more like a maker's catalogue than a book. 

Writers of papers should make sure they have something 
to say worth saying before they rush into print. The great 
majority of papers reminds one of Millais’ picture, Now 
all turn round and tee me dump." The egoism is charming 
in a child, but disgusting in a man. We don’t want to 
see them jump, unless they can jump farther in some direc- 
tion than anyone else. In short, every paper should con- 
stitute a record in its particular line. There might be fewer 
of them, but what discussions we should have! In the 
highest department of technical literature of all, that of pure 
theory, it is above all things requisite to have ideas, to have 
some message to deliver. 

It is this which puts Mr. Oliver Heaviside far and away 
above all other electrical writers of his time. For this we 
pardon what would be grave faults in a lesser man: his 
lack of literary form, his bursts of prejudice and ill temper, 
his perverted sense of proportion which makes him insist, 
as a matter of principle, on the elimination of a harmless 
coefficient, without regard to the enormous practical draw- 
hacks to a radical change of units, even his demand that we 
shall all learn a new calculus in order to read him at all. 
Alas ! this last condition is fatal to the majority : the air 
he breathes i8 too fine for the lungs of ordinary humanity ; 
but there, on the heights, he has a clear vision of the whole 
field of electric and magnetic energy, and the work of the 
toilers below melts into an harmonious whole. Would that 


anv could be found to translate that vision into the speech 
of plain men! 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. Tnoursox & Co., Electrical Patent 


Agenta, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


6. “Improvements in electro-deposition of metals.“ 
January Ist. 


23. ‘Improvements 
January lst. 


42. “Time indicator for persons using the telephone.” 
January 151. (Complete.) 

96. “Improvements in or connected with fuses specially though not ex- 
clusively applicable for telephone purposes." A. T. M. Tuowsos. January 182. 


97. ‘Improvements in protective devices for electric transmission systems." 


Tue British Tromson-Houston Co., Lip. (The General Electric Co., 
United States.) January Ist. 


S. O. Cowren-Co Les. 


in electric lamp cap switching." F. Harrison. 


В. CUNNINGHAM. 


48, “Improvements in and relating to electric transmission systems.” 
Tur British Тномѕох-Носзтох Co., Lip, (The General Electric Co., 
United States.) January 1st. 

99. ‘Improvements in and relating to alternating-current commutating 
machines." — ALLGEMEINE ELEKTRICITATS-GESELLSCHATU, (Date applied for 


under Patents Act, 1901, January 29th, 1906, being date of application in 


Germany.) January Ist. (Complete.) 


133. ‘Improvements in telephony and telegraphy.” L. CruirbroTaNi and A. 
SILBERMANN. January 2nd. 


139. ‘Improvements in single-phase induction motors.“ 
January 2nd. 


155. “Improvements in and relating to incandescent electric lamps.” 
BairisH. Titusson-Hovston Co., LTD. 
States.) January 3rd. 


156. “Improvements in protective devices for electric transmission systems." 
Tur British THomson-Hovston Co., Lrp. (Allgemeine Elektricituts Gesell- 
schaft, Germany.) January 8rd. 

210. Apparatus for magnetic separation of ore." METALLURGISKA PATENT- 
AKTIEBOLAGET. (Date applied for under Patents Act, 1901, January 9th, 1908, 
being date of application in Sweden.) January 3rd. (Complete.) 

217. "Improvements in mechanical organs or pianos provided with an 


electrio lighting arrangement for producing luminous effects." C, ManENGHI, 
January 3rd. (Complete.) 


918. “Improvements in and relating to electric arc lamps." Tue British 
THomson-Hotsron Co., LTD., and C. W. BRoox. January 3rd. 


214. Improvements in or connected with electrical automatic signallir g 
systems for railways." J. Sayers. January 4th. 


981. ‘Improvements relating to telephone installations having central and 
ocal exchanges worked by a central battery." 


SIEMENS Bros. & Co., Lir. 
Siemens & Halske Akt.-Ges., Germany.) January 4th. (Complete.) 
9898. ‘Improvements relating to telephone exchanges." Siemens Bros, and 
Co., Lro. (Siemens & Halske, Akt.-Ges., Germany.) January 4th. (Complete.) 


994. ~ Improvements in and in connection with registering mechanism for 
electricity meters.“ А. BavxaxNN. (Date applied for under Patents Act, 1901, 


January Oth, 1906, being date of application in Switzerland.) January ith. 
(Complete.) 


498. "Improvements in or connected with magnetic clutches and brakes." 
H. W. Bavensuaw, V. G. MIDDLETON and W. E. Townsexp, January 4th. 


V. MARTINETTO. 


| THE 
(The General Electric Co., United 


814. “Improvements in or connected with ships’ telegraphs.” 
Keene. January 5th. 


816. “Improvements in dynamo-electric machines." 
Robs ELECTRICAL MANUFACTURING Co., LTD. 


W. C. 


A. L. RROpES and 
January 5th. 


325. ‘Improvements connected with the lighting of ships’ compasses.” 
W.D.Wmrr. January Sth. (Complete.) . 


327. Improved means of working and control of petrol-electrio and electric 
cars.“ №. А. ЭтЕуЕХ». January btn. 


r4 


PUBLISHED SPECIFICATIONS. 


Copies of any of these fications may be obtained of Messrs. W. P. 


THompson & Co., , High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1905. 


Ешкстнїс Anc Lampr. H. Bevis and A. E. Angold. 24,0614. November And. 
(Date applied for under Rule 5, Patents Rules 1905, November 22nd, 1905.) 


Vacutm TUBE оң TUBES FOR THE PRODUCTION OF VIOLET OR ULTRA-VIOLET Rays, 
X-RATS, OR OTHER Rays ов ComBINATION OF Rays on HIGH on Low TENSION 
CURRENTS. J.C. Bowie and J. H. Phelps. 2412. December 7th. 

CONTROLLING APPARATUS FoR Exectric Circvits. British Thomson-Houston 
Co. (General Electric Co.) 95,512. December "ith. 

AUTOMATIC ELECTRIC SIGNALLING APPARATUS FOR TRAMWAYS. 
and Н. Fielding. 25,525. December 8th. 

Brake MECHANISM FOR ELECTRIC CARS, 
Forster. 25.676. December 9th. 

ELECTRIC TELEGRAPHY. A. J. Boult. (Lori and Bolari.) 25,754. December 
llth. 


Ratt Bonns For Erecrnic RattL ways. H. H. Lake. 
Co.) 25,858. December 12th. 


ALTERNATING CURRENT Dynamo-ELectric Machixxs. British Thomson-Houston 
Co. (General Electric Co.) 26,091. December Hth. 

MEANB FOR CONTROLLING THE Lights IN RatLway CARRIAGES LIGHTED BY ELEC- 

TRICITY OR Gas. J. Stone & Co. and А. H. Darker. 26,187. December 15th. 


ELECTROLYSIS OF METALLIC Сомросирв OR Onks, E. A. Ashcroft. 26, 818. 
December 22nd. 


М. Rathborne 


J. H. K. McCollum and J. W. L. 


(American St®el and Wire 


MANUFACTURE OF ELECTRIC INCANDESCENCE LAMP FILAMENTS FROM TUNGSTEN OB 


MoLvBbDENUM OR AN ALLOY THEREOF. A. G. Bloxam. (J. Lux.) $7,002, 
December 27th. 


I 


1906. 


Evectrican ResistaxceE Material. British Thomson-Houston Co. (General 
Electric Co.) 6,089. March 13th. x 


ErLrcTRicAU IaNiTIoN or Gas Lamps, Electrical Improvements, Ltd., and A. E. 
Hacking. 6,441. March 17th. 
ELECTRIC ACCUMULATORS. J. Waddell and D.P. Battery Co. 7,808. March 27th. 


CONTROLLING OF ELECTRIC Motors. H. W. Lake. 


(Societa Anonima Italiana 
Gio Ansaldo.) 


(Arinstrong & Co.) 7,418. March th. 


LIFE GUARD8 FOR ELECTRIC TRAMCARS AND Moron Driven VEHICLES. J. W. 
Trotter. 7,452. March 28th. 


Spack TELEGRAPHY. J. 8. Stone, 9,412. April 2'st. 
International Convention, May 4th, 1905.) 


Spack TkLEGRArHY, J. 8. Stone. 9,117. April Ast. (Date applied for under 
International Convention, May 4th, 1905.) 


CoMB.NED ELECTRIC Switch AND LaxP-HoLpkm, F. R. Connell. 9,768. April 
26th. 


(Date applied for under 


ELkcrRIC MencvRY Vapour Lamps. Siemens Schuckertwerke Ges.  9,9£0. 
April 28th. (Date applied for under International Convention, May 815%, 
1905.) 


ELECTRO-MAGNETIC CLUTCHES, W. Schuster and H. Ast. 18,065. June 6th. 
ELECTRIC Ілонт Brackets. E. F. Hug. 13,381. June lith. 


ELECTRIC CONDUCTOR MovrpixGs, S. M. Burk. 14,611. June 96th. 


IncaNbDESCING BODIES FOR ELECTRIC LIGHTING AND HRATINO Purposes. Allge- 
meine E'ektrieitàts Gesellschaft. 18,485, August 17th. (Date applied for 
under International Convention, August 29th, 1505.) 

ELECTRIC CURRENT INpicator. H. G. Prested. 18,561. August 18th. 

ELECTRIC Furnaces. C, E. Pettit. 182. January 2nd. | 

SAFETY STARTING AND IGNITING MECHANISM FOR ExPLosioN ENGINES. F. W. 
Howorth. (Winton.) 154. January 2nd. . 

VArovR-ELECTRIC APPARATUS. 


British Thomson-Houston Co. (General Electric 
Co.) 1,116. January l5th. 


AUTOMATIC ELECTRIC Fuse INDICATOR FoR SHOWING BROKEN ов BLOWN FUsEs, 

A. F. Webb. 1,727. January 23rd. 

METHOD AND APPARATUS FOR TREATING TEXTILE Finnovs MATERIALS WITH THE 
PRODUCTS OF THE ELECTROLYSIS OF WATER, SOLUTIONS OF ACIDS, OXIDES AND 
Satis. H. Hey. 2,053. January 27th. 


Roraky DISTRIBUTING CONTACTS FOR ELECTRICAL IGNITION IN EXPLOSION ENGINES. 
H. J. Simmons. 2,7601. February 3rd. 


ELECTRICAL IGNITION APPARATUS FOR INTERNAL COMBUSTION ENGINES. H. 
Bevis and H. J. Coates. 3,228. February 10. 

Means FoR ELECTRICALLY REGULATING THE RUNNING OF VEHICLES. R. C. 
Sayer, 8,47]. 

NEUTRAL RELAY РОВ USE iN DUPLEX AND 
Field. 3,630. February l4th. 


SrEED REGULATING AND STEERING ÁPPARATUS FOR ELECTRICALLY PROPELLED 
Roap ViHicLES.. J. Ogilvy and C. W. Davson. 4,930. February 2sth. 
MEANS FOR FACILITATING THE ERECTION OF TELEGRAPH POLES AND THE LIKE, 
J. R. Brown. 5,908. May "th. 
METHODS or SIGNALLING IN V. Poulsen. 6,217. 
May lith. 

DARK LANTERNS FOR USE WITH INCANDESCENT ELECTRIC Lamps. 
(Bonino.) 7,849. April 2nd. 

MATRICES FOR USE IN THE GALVANO-PLastTic PROCESS. 
April 12th. 


MANUPACTURE OF FILAMENTS OF TUNGSTEN OR MOLYBDENUM FOR ELECTRIC 
INCANDESCENCE Lamps. A. Bloxam. (J. Lux.) 9,020. April 14th. 

CONTROLLERS FOR ELECTRIC Motors. Н. U. Hart. 12,492. May 29th. (Date 
applied for under Internaticnal Convention, June 12th, 1905.) 

TELEGRAPHY, I. Kitsee. 12,748. June Ist. 

STARTERS FOR EL&cTRO-MoroRs. L. Harris. 12,895. June 2nd. 


ARRANGEMENT OF THE WINDING OF ELECTRIC-MaGneTic CLUICHES, W. Schuster 
and H. Ast. 13, (69. June 6th. 


MEANS OF WORKING AND CONTROL FOR PETROL-ELEcTRIC Cans AND ELECTRIC CARS. 
W. A. Stevens. 13,908. June 18th. 
InDucTion Coins, S. H. Sauvé and J. H. Robinson. 


QUADRUPLEX TELEGRAPHY. 8. D, 
к | 


WIRELESS 'lELEGRAPHY. 


G. A. Bertalot. 
H. &chimansky. 8,843. 


18,946. June 18th. 
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JANUARY 25, 1907. 


No. 1,522. 


THE LONDON COUNTY COUNCIL: THE 
QUESTION AT ISSUE. 


AT election times the conflict of parties creates usefal dis- 
cussion, and the process of educating the public in the facta 
and principles involved, grows apace. Itis a pity that the 
controversy is not always carried on without abuse (which is 
no argument), or without misstatements which, when 
rectified, recoil upon those who make them. 

There appears to us to be, in the prezent contest, too much 
of the policy recommended in the instruction to Counsel, 
“ No сазе; abuse plaintiffs’ attorney.” 

The Progressive party make the tramways the main, if 
not the only question at issue, and in doing so call those 
who prefer private enterprise to municipal trading in such 
matters, by all sorts of names, such as ** Trusts,” ** Octopus,” 
* Monopolists,” intended to influence the voter, while the 
other side fling back the terrible word “ Tammany,” with 
all it is supposed to cover. 

In the days of Dan O'Connell, some of the hard words in 
Euclid were used by him with effect upon the ignorant 
multitude, and, perhaps, if a private company were called 
an “ isosceles triangle, it would gain some coveted votes. 

Amid the din of the disputants, a few facts may be 
extracted with advantage. The apologists of the Council 
claim that on the working of the tramways they have 
realised £293,592 in relief of rates, and refer to the 
accounts, from which it appears that the “surplus 
balance " derived from the Northern system, amounted te 
£314,851, or considerably more than all the profit disposed 
of ; the Council, in fact, received this handsome sum in the 
shape of ** Out-door relief " from the hands of the successful 
* Octopus," whose real name was the North Metropolitan 
Tramways Co. 

The general public will have some difficulty in grasping 
the accounts of the L.C.C. The Finance Committee inform 
the Council that it is necessary to bear in mind the signific- 
ance of the terms “surplus balance" and “deficiency 
balance," which, they say, ào not correspond with the com- 
mercial terms profit and loss.” We have previously 
noticed that words assume curiously unfamiliar meaninge 
when applied to their enterprises by municipal authorities 

These subtleties of accountancy would not make popular 
electioneering leaflets, £o that the voter is appealed to on the 
simpler issue of tramways or no tramways— although ne 
such question is involved—the real question being as to 
how they shall be provided : by private enterprise, or by 
municipal trading. 

During the last 10 days or so the daily Press has beer 
publishing some very slashing criticisms of the tramway 
policy of the L. C. C. and its finance. The /i. has in 
one of its articles made charges of such a charácter regarding 
the, tramway contracts, &c., that 1? members of the High- 
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ways Committee have commenced a libel action against that 
journal. As we have said already, there are hard things said 
on both sides at election times, and while we do not pretend 
here to discuss the // points ad serialin, we may be 
allowed to remark that if writs had been served in connec- 
tion with all the slanderous “ progressive speeches concern- 
ing electric * trusts" and private companies, the Courts 
might have had to sit on through a Long Vacation. When 
hard things are said against men sitting as members of the 
Highways Committee “steps”? are taken, but is it not 
forgotten that there are gentlemen in connection with 
private companies whose reputations have been besmeared in 
a very callous fashion by municipal trading advocates 7 
The Анат х articles are being run for electoral purposes 
no doubt. Is the serving of this present writ merely a 
eounter electoral move? 

The tramways, however, are already with us; and the 
really practical questions for the electors are concerned with 
the further action of the Council in the direction of trading 
in electricity supply. It by no means follows that, because 
6 per cent. has been made on the capital invested, mainly 
out of the profit derived from the company on leased lines, 
a similar result will follow, now that the working is a 
municipal speculation, and it may still bea question whether 
the leasing system may not be reverted to with advantage to 
the ratepayers. 

The new adventures proposed by the L. C. C. have a very 
practical bearing, and should be carefully scrutinised by the 
electors, especially the electric power scheme for supplying 
London, which involves enormous risks and responsibilities. 
One of the favourite arguments put forward for this promotion 

is that some day, if it is left in the hands of the com- 
panies, a second edition of the water monopoly purchase may 
arise, but there is really no analogy between them. In the 
first place, water is an absolute necessity for every individua] 
inhabitant, whereas electricity, with all its advantages, has 
not been adopted for either light or power by more than a 
mere fraction of the population, the bulk of them doing 
without it, although, to those who know, it is во obviously in 
their interest to make use of it. 

Then there is no monopoly—for companies compete with 
one another, even in the same streets—and the prices 
charged are constantly on the down grade, instead of being 
a fixed high rate maintained under the action of a 
monopoly. 

Apart altogether from the question of municipal trading, 
it is most undesirable to confer upon the L.C.C. such a 
monopoly, for what they aim at is the ultimate supply of 
all London, including portions of Essex, Kent, Surrey and 
Middlesex. It is proposed to take over almost all the 
electrical undertakings at present carried on by the London 
Borough Councils, besides obtaining ultimately those of the 
private companies, and so to constitute a huge monopoly. 

When that was accomplished a time might come when the 
L.C.C., being controled by a party desirous of further 
relieving the rates, by raising their prices for electricity, 
could impose any terms they pleased. 

There is no evidence that under County Council manage- 
ment the public would be better served than by the com- 
panies, who understand the business, and trade with their 
own money; on the contrary, with a changing Council, 
unfamiliar with the highly technical business, and trading 
upon borrowed capital returnable at fixed dates, the chances 


are tbat the results would resemble those of the ill-omened 
steamboat service. 


A POSITIVE good invariably springs from 
an ill thing. The Highgate runaway, 
and the others that clustered round it, 
killed and maimed a deplorable number of people, but they 
spurred the brains of that section of the noble army of 


Tramcar 
Brakes. 


inventors which concerns itself with tramway kinks, with 
the result that several brakes which cannot fail, во we are 
told, have appeared on paper or in practice some months or 


years earlier than they would have appeared had there been 
no accidents. 


Last week we reported the successful trial of Mr. 
Freund's spring power track brake, which, in being readily 
controlled, marks a decided advance for the type. This 
week we are glad to announce that the combined mechanical 
and magnetic track brake, which Mr. Fell foreshadowed 
during the В. of T. inquiry into the circumstances of the 
Highgate accident, has been produced, and is being tried 
on two L.C.C. cars. "This is due, we understand, to the 
B.T.-H. Co., in consultation, no doubt, with Mr. Fell, and 


the whole tramway world will await the results of these trials 
with great interest. 


Having once overcome the inherent obstacles in the way 
of attaching а comparatively rigid system of levers to the 
almost freely floating magnetic shoes, the advantages of the 
new combination are obvious. lt is said that the same 
leverage is obtained as with the ordinary mechanical slipper, 
во that.the mechanical and magnetic effects when super- 
imposed must be much more powerful. 

The two functions of the brake are independent of each 
other, 80 that tlie failure of one does not affect the other. 

The designers suggest that the magnetic function should 
be utilised for speed regulation and service stops on the 
level, and presumably on slight inclines, but that on more 
dangerous inclines the present practice of stopping the car 
on the brow, and applying the track brake mechanically, 
should continue in force. That is advisable, in our opinion, 
for two reasons, the chief being that, in case of a failure of 
the magnetic force in the middle of a steep hill, the car 
might gather such speed before the driver could bring the 
mechanical force into action, that no leverage at his 
command would serve to stay it; and the other is that it is 
undesirable to alter radically the habits of the drivers. 


Our objection to relying on a mechanically operated 


slipper brake for stopping ог even for slowing up a car which 
has begun to run away—i.e., has reached a speed in excess 
of 8 to 10 miles per hour, on a really dangerous grade, of 
which there are plenty of instances on British tramways, 
may not be well founded, but there is in tramway circles the 
same feeling of uncertainty, and this will not be dispelled 
until a series of tests at high speeds on grades of 1 in 8 to 
] in 16 have brought out the track brake triumphant. 

We must admit that the same remarks can be, and are, 
applied to the magnetic brake in a lesser degree, and by 
fewer competent critics, but our hope is that Mr. Fell will 
take care to make the tests sufficiently stringent and exhaustive 
so that they may throw much light on these matters. 


We do not propose at this moment to investigate the 


question ав to whether the new brake fills the requirements 
which we ventured to lay down recently in a leading article. 

It is (propos to remark that the B. of T. have not con- 
sented, as was rumoured, to appoint a Departmental Com- 
mittee on Brakes, but we are informed by the Tramways 
and Light Railways Association that the Board are willing 
to nominate a representative to sit with any Committee 


which may be appointed jointly by the Т. and L.R.A. and 
the M.T.A. 


THE case of Davies г. The Rock House 


Smoke Hotel Co., which was heard by Mr. Justice 


Nuisance, 


Neville on January 17th, and is reported 


in another column of this issue, raised certain points which 
are of some interest to those who are concerned with the 
private supply of electricity. It serves to illustrate the fact 
that aman may not lay down and work a plant without 
due regard to the comfort of lis neighbours. The action 
was brought to restrain a nuisance caused by emoke, which 
was caused by a small installation at Llandrindod Wells. 
The plaintiff complained that blacks” and “ noisome 
fumes were emitted from one of the defendants’ chimneys, 
with the result that, at certain hours of the day, his house 
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wae rendered practically uninhabitable. The defendants’ 
case was that the evidence on behalf of the plaintiff was 


grossly exaggerated. The engine, it appeared, had been 
running for some ten years. It was a 7-H.P. engine with a 
vertical boiler 6 ft. x 3 ft.—quite a toy plant, in fact. A 
good class of Welsh steam coal was used. In the result, how- 
ever, the Court held that the plaintiff had made out his case, 


and granted an injunction. 

We have no reason to doubt that the decision was correct, 
and the case would in all probability have been decided in a 
similar way if the supply in question had been granted by a 
statutory company, for, as our readers are aware, they are 
not exempt from action for nuisance. At the same time, 
we think the time has arrived when some relief should be 
given to those who, in generating electricity, must of 
necessity occasion a certain amount of annoyance to their 
neighbours. It was long ago laid down that if railway 
trains occasion annoyance to dwellers near the line, the com- 
pany are exempt from action for nuisance, inasmuch as a 
certain amount of discomfort is the necessary concomitant 
of ordinary railway practice. So with the supply of 
electricity. If the supply ccmpany can prove that it 
has taken all reasonable precautions to prevent nuisance, 
it should be absolved from actions at law, upon the 
principle that the interests of the many—namely, the con- 
gumers—are to be considered before those of the few who 
happen to live in the neighbourhood. 


Iv an article on boiler insurance in 

Steam Boller Jnsurance Engineering, Mr. L. В. Brainerd, 

ш the president of the Hartford Boiler Insur- 

States, ance (o., gives some interesting figures 
re boi'er insurance, specially with regard 
to the statistics of his own company which is by far the 
largest of the boiler insurance companies in America, insuring 
as it does 91,727 boilers, as against 51,850 insured by the 
other 10 companies together. The total premiums, if all 
the other companies charge the same rates as the Hartford 
Co, were in 1905 about £384,513, of which sum the 
Hartford Co. received £245,645. The 10 smaller companies 
averaged each 5,185 boilers under their care, one having 
only 253, and the largest company nearly 25,000. The 
actual figures for the 10 smaller companies are not known, 
bat those of the Hartford Co. are correct. 

Some people accuse the Hartford Co. of wasting money on 
excessive inspection. This is hardly a fault in boiler inspec- 
tion ; and we happen to know that the ruling spirits of the 
company do really endeavour to put boiler inspection, 
working and construction on a sound basis. In the United 
States it is by no means all pleasure to endeavour to cut 
down the working pressures there allowed by law. These 
pressures are in excess of safety ав much as our English 
pressures are held by some to be wastefully small. But to 
cut down working pressure is always an invidious task. 

The Hartford Co. was not founded until 1866, so that it 
has made rapid growth. In 1905 it condemned 753 boilers 
as unfit for further use, discovered 155,024 defects, of which 
14,209 were considered vital, and made 291,041 inspections, 
or 929 for each working day. This amounts to three in- 
spections or thereabouts per boiler per annum, and every 
inspection ів made by a salaried employé of the company. 

Safety has always been the goal kept in view. It appears 
tbat expenses consume half the premium income, and losses 
take another 9 per cent., leaving about 40 per cent. for 
reserve and profit, which latter has averaged 7'86 per cent. 
only during five years, 1901-5, or if applied on the per 
boiler basis, the profit has been only about 4s. 6d. per 
boiler per annum, not a large sum in profit for undertaking 
ю much arduous labonr and taking so much risk. The 
Hertford Co. confines its work to steam boilers only, 
and therefore does even a more restricted business than 
our English companies, for these insure and inspect 
engines and even electrical plant. There is, indeed, no 
Dore creditable institution in the United States than the 

ord Boiler Insurance Co. 


HARD-DRAWN COPPER WIRE. 


Bv THOMAS BOLTON. 


Tur value of copper wire of which the tensile strength 
has been raised by drawing bas long been recognised by 
electrical engineers for all purposes where it is convenient to 
carry a conductor overhead, but there does not appear to 
have been any very precise study by them of its properties. 
A complete specification was drawn up by the Post Office 
engineers many years ago for those sizes of wire which they 
found most convenient for telegraph and telephone lines, and 
this specification bas been found to meet the case excellently 
for those particular sizes, and has become the standard prac- 
tically all over the world. This specification only covers 
wires of comparatively thin gauges, while at the present 
time there are many different specifications in use for the 
thick sizes used as trolley wire in electric traction, and for 
power transmission and similar purposes there is really no 
specification that is generally recognised. 

In order to acquire some data which might assist towards 
the framing of a standard specitication for all sizes, a number 
of tests have heen recently carried out by Mr. M. A. Bolton 
at the Oakamoor Works of Thomas Bolton & Sons, Ltd., 
and tbrongh the courtesy of Prof. Hopkinson in the Engi- 
neering Laboratory, Cambridge, and perhaps some account 
from a practica] point of view of the results obtained may 
be of general interest. 

The Engineering Standards Committee in their report 
issued a short time back defined hard-drawn copper wire as 
that which will not elongate more than 1 per cent. without 
fracture. Unfortunately, this definition, although probably 
correct as broadly representing the material under the 
conditions under which it is used, has caused considerable 
misapprehension, being quite inapplicable to conditions of 
practical testing with ordinary appliances. In the case of 
soft copper wire under stress a steady permanent elongation 
takes place as the load is increased, practically throughout 
all the length of the piece under test until the breaking 
point is reached, when a local elongation takes place just at 
the spot where the wire breaks. The total elongation being 
large this local elongation is small in proportion, and so the 
result is not materially affected by the length of the test 
piece. With hard-drawn wire, however, the actual increase 
of length while under stress is small until the point of 
fracture is reached, when a local elongation takes place as 
described above, which forms a large part of the total. 
Consequently if elongation is measured up to actual fracture 
the percentage depends, through this cause alone, largely ou 
the length of the test piece. Further, the test pieces 
ordinarily employed are not more than 8 or 10 in. long, and 
the total elongation to be measured being very small indeed, 
there is little doubt that although fairly uniform measure- 
ments are obtained, the readings are largely affected by un- 
avoidable sources of error, and are a good deal higher than 
they should be, since it bas been found that very much 
smaller figures are obtained by careful experiment upon 
pieces many feet in length. 

The Standards Coinmittee's definition makes no mention of 
the length of the test piece, and without this it cannot be 
taken in the light of a specification with which hard-drawn 
copper wire will comply under ordinary conditions of testing 
with test pieces of moderate length, while under such con- 
ditions any such wire of good quality cill show more than 
1 per cent. elongation before fracture. A difliculty in the 
way of any such general definition is that what is trae of 
one size of wire is not true of another. What effect exactly 
the process of drawing has upon copper it would require a 
series of experiments of another nature to determine, but 
the effect appears to be twofold, viz., to increase the tensile 
strength and to increase the elasticity. The latter effect is 
almost nullified by subsequent annealing, and the former 
partially so. The action appears to be to some extent super- 
ficial, as the effect is less on a wire of large diameter than 
on one of small diameter whose area is, of course, smaller 
in proportion to surface. This is shown by fig. 1, in which 
the ordinates are tons per square inch of area and the 
abscissæ elongation per cent. in 10 in. The two curves 
show the behaviour under stress of a wire of 061 in. 


D 


182 


THE ELECTRICAL REVIEW. [Vol. 60. No. 1,522, Jawcanv 26, 1907. 


diameter and one of 128 in. diameter, drawn without 


annealing to such an extent as to effect the same pro- 


portionate reduction of area in each case. If, therefore, all 
sizes of copper wire were prepared with the same proportional 
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amount of hard.drawing, their properties would still be 
different. In practice, however, the difference is magnified 
to & slight extent by economic reasons. For instance, 
supposing a wire Pg in. diameter to be drawn from a rolled 
rod l in. diameter, it would be necessary to draw а $-in. 
trolley wire from a rod 1 in. diameter in order to give it 
the same proportional reduction of area. Naturally to do 
this would require the employment of very heavy drawing 
machinery, and the cost of the process would be very 
considerable. It is customary, therefore, to draw each size 
of wire to such an extent as shall give ample strength for 
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the purpose for which it is employed, without increasing the 
vost of the thicker sizes to an extent which would not be 
warranted by the slight increase of strength obtained, and 
in fig. 2 are given the curves of seven different sizes of 
wire, which are fairly typical of the whole range of sizes 
in use. "These are plotted in the same manner as in fig. 1, 


in a factory. 


from the average results obtained with ordinary testing 
apparatus from a large number of tests of wires of the 
respective sizes, made from electrolytic copper of 100 per 
cent. conductivity and upwards, and prepared in the manner 
which is considered to give the best results at reasonable 
cost. A glance at this diagram gives a fair idea of the 
gradual alteration in the behaviour of wires under tensile 
stress between the limits of size used for overhead work. 
It wil be seen that while at No. 14 s.w.c. (080 in. 
diameter) an ultimate strength of 30 tons per square inch 
is reached, that of No. 7/0 B. W. G. (5 in. diameter) is only 
22:4 tons, the elongation at fracture rising from 2:2 per 
cent. in 10 in. on the first named to 3 per cent. on the 
latter. "The elastic limit follows the breaking stress in а 
fairly constant ratio, being reached on the thinnest wire in 
the series at 70 per cent. of the breaking stress and at 
75 per cent. on the thickest, while it is at about 42 per 
cent. and 50 per cent. respectively of the ultimate strain ; 


the greater proportional elasticity of tbe thicker wire appa - 


rently being due to the fact that elasticity is almost entirely 
dependent on “temper” as the result of hard drawing, 
whereas tensile strength is only partially so, being & property 
also of annealed copper, which, beginning in the original 
casting, is increased by elongation of the fibre both in roll- 
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Fig. 3. 


ing and in drawing. The modulus of elasticity works out at 
about 4,700,000 for the 080 in. wire, and about 2,500,000 


for that of 5 in. diameter, but these figures cannot be taken 


as representative of the material, although they show the 
results likely to be obtained in practice with ordinary short 
test pieces. The figures given for copper in the text-books 
are from 15,000,000 to 16,000,000, and a careful test on a 
sample of hard-drawn wire about у; in. diameter and 15 ft. 
long has given а little over 17,000,000. The great diver- 
gence between this and the above figures arises from the 
difference in the reading obtained for elongation in the 
latter case, owing to the much greater length of test piece, in 
proportion to which the sources of error become compara- 
tively small. 

As it 18 impracticable to get anything like true figures 
without specially designed experiments, it seems undesirable 
to embody the modulus of elasticity in any working 
specification. 

The essential difference between hard-drawn and soft 
copper wire is in elasticity, and it would appear that if a 
short definition of the former is wanted in order to point 
this distinction, it can be best described as copper wire, of 
which the elastic limit under tensile stress is not less than 
60 per cent. (or 70 per cent.) of the breaking load. For the 
purpose, however, of в specification which engineers may 
insist upon as governing supplies, it does not seem practicable 
to devise any general definition, and it is necessary to employ 
a table that shall specify the properties of each size of wire, 
while for convenience this must be based on properties which 
can be easily and quickly tested with apparatus practicable 

The inaccuracy of the figures ordinarily 
obtained for elongation seems to render them unsuitable to 
form part of a specification, and although for purposes of 
comparison only they are fairly reliable, and it may be 
thought desirable to specify a certain approximate elongation 
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А Арргохіша Approximate elonga- 
| | Breaking stress. elastic limit. Чон рес cont: i 10 in. Resistance at | Variation 
Diameter. Area. Weight per mile. | 60° F. in 
§.W.G Inches. ' Square inches. Lb. Load Tons per Load Tons per At At Ohms per diameter 
| | in square in square breaking elastio mile + or — 
| | lb. inch. Ih, inch, load. mit 
NODE CET FFF ыкы MURS ME re aM > | 
| | | 
70 5 19635 3,993 | 9500 | 216 | 7,125 | 162 | 3 15 2197 005 
60 464 `1, 909 3,439 8.480 22˙4 6,285 | 166 3 15 25511 000 
4. 4% 460 16619 3,380 8370 | 225 6215 | 167 3 15 2596 005 
50 432 | 14657 2,981 7,680 | 232 5,550 | 169 3 l5 2943. 0045 
4.30 4096 13179 2,680 6,970 | 236 5135 , 174 2˙9 14 3273 0045 
| 
40 4 12566 2,555 6, 470 | 23:8 4925 | 175 29 | 14 3433 | 004 
30 372 10868 2,210 5,920 | 943 4285 | 176 99 14 3968 04 
4. 20 3648 10452 2196 5,740 ! 245 4140 | 177 | 29 14 4197 004 
20 348 09512 1,934 5,280 | 248 3790 | 178 2:8 14 4534 004 
A. 0 8249 08293 1,687 4,700 253 3,340 18. 2˙8 | l4 5201 004 
0 324 08245 1,677 4670 | 253 | 3,320 | 18 28 | 14 5232 004 
1 3 07068 1,438 ‚ 4080 | 258 2.865 , 181 28 13 6103 003% 
A. 1 ‘2893. 06573 1,337 3,830 | 260 2,680 ' 182 27 ! 13 6502 003 
2 | 976 | 05933 1,217 | 8,520 | 263 2.460 | 18˙3 27 13 | 7209 003 
3 | 282 04987  ' 1.014 | 2,80 | 267 | 2085 ! 185 9-7 13 8649 003 
! | | 
4 2232 | 04227 8597 . 9560 | 270 1,790 | 188 27 13 l0205 0025 
аро 2237 | 03931 | 300 2,400 | 272 | 1,680 | 19 27 13 101 0022 
5 222 | 03530 | 717`9 2,150 272 | 1,505 , 19 27 1:2 1:222 ‘0021 
@РО, , 1997 02948 600 1,800 | 272 1,260 | 19 27 12 14642 0019 
6 | 192 | 09895 588:8 1,760 | 272 1230 | 19 2:6 1? 1:49 0019 
7 176 | 02433 494˙7 1,500 | 276 1,050 | 193 2-6 1:2 1773 0018 
8 160 02011 408:9 1260 | 280 880 | 196 2:6 19 2:145 0016 
GPO. | 1582 | 01966 400 1250 28˙2 875 | 197 26 1:2 2:1962 0016 
9 14 01629 331˙2 1,010 | 286 730 | 20 2:6 12 2:648 0015 
@.PO. | 187 01474 300 950 | 288 665 | 202 9:5 11 2-9283 0014 
10 123 01287 2617 | 830 | 290 580 | 203 2:5 11 3:352 0013 
11 1186 01057 215 695 | 29-4 485 | 206 2:5 11 | 4'081 0012 
(РО. 1119 00983 200 650 | 395 | 455 ' 206 2:5 11 4:3925 0012 
19 | 104 00849 172°75 560 | 296 390 | 207 2:5 11 5081 ‘001 
G.P.0. 0969 00737 150 490 : 297 340 | 208 24 11 5:356 *001 
13 | 092 00665 13518 440 29:8 310 20:8 2:4 1 6:487 0009 
14 080 00503 102˙22 335 | 299 235 209 24 1 8575 0008 
2Р0. | 0791 00491 100 330 | 30 230 | 21 94 1 8785 0008 
15 72 00407 82:8 270 | 30 190 | 21 2:3 1 10:599 0007 
GPO. | 0662 00344 70 230 30 160 | 21 23 1 12-5499 0007 
' | 
16 064 | 00322 6541 ` 220 | 305 150 | 21 | 2:9 1 13:397 0007 
17 056 "1 00246 50:09 168 | 305 115 | 21 E^ em ке 17:534 0006 
18 048 00181 368 124 | 305 85 ! 21 a — 23.831 0005 
19 | 040 00126 25:55 86 | 305 59 | 21 — — 94934 0004 
20 | 036 00102 20°7 70 305 48 | 21 QU MN 42:289 0004 


— — —— m = 
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before fracture or under a specified load (this being under- 
stood to be under ordinary conditions and the length of test 
piece being given), we fall back on the breaking stress as 
affording the most convenient and reliable basis on which to 
frame a specification for general use. 

In preference to a test for elongation, the writer would 
place a most excellent condition contained in the Post Office 
specification for overhead line wires, viz., * That all wire 
shall stand wrapping in six turns round its own diameter, 
unwrapping and wrapping again in the same direction with- 
out fracture.” This, if coupled with the requirement of a 
sufficient tensile strength, ensures wire of the best possible 
quality for all overhead purposes, which also will be found 
to have the other properties described. 

It remains now to define what the tensile strength of each 
aze of wire should be, and for the reasons already stated, we 
can only employ empirical figures deduced from actual 
expenence of manufacture. An attempt has been made in 
üg. 3 to show graphically the variation in the strength 
through the whole range of sizes employed, the ordinates 
here representing sectional area and the abscissg the corres- 
ponding strength per unit of area; the full line is plotted 
from the average values obtained from a large number of 
sts of wires of the best electrolytic copper. 

It will be noticed that throngh the thicker gauges the 
strength varies in a simple proportion, while as the thinner 
"ues аге reached the increase in strength is more rapid. 

The dotted line shows the minimum strengths suggested 
" 4 working specification: This follows the experimental 
е e with а margin of about } ton per square inch from · 2 to 

‘q. ш. area, and from that point gradually approaches it 

Чоң for a divergence to embrace the G.P.O. specification; 
later, though not quite in proportion to the natural 
gths, having worked во well in practice and being во 


well known, that it would be unnecessary, as well as almost 
an impertinence, to suggest any alteration in it. 

In conclusion, a table is appended giving for all gauges 
properties which it is considered that engineers may reason- 
ably insist upon as a minimum governing their supplies, and 
it is suggested that of these the figures for tensile stress 
alone be taken for testing purposes, coupled with the Post 
Office wrapping test described above, and, if desired, with the 
approximate elongations specified. The figures are given for 
the standard diameter for each gauge, while in the last 
column are given the maximum variations in diameter above 
or below the standard that may reasonably be claimed by, 
and are usually allowed to, manufacturers. To correct the 
specification for any actual sample of wire falling within the 
limits of the variation allowed, is, of course, a simple matter 
of calculation. The sizes for which no number in the s.w.c. 
are given are those adopted by the G.P.O. for line wires, and 
the main figures for them are taken from the G.P.O. speciti- 
cation. The numbers marked A are Browne & Sharpe or 
American gauge, which is used in this country to some extent 
in connection with trolley wire. 


и? 


Callender's Hospital Fand.—We have before us a 
copy of the fourth annual report and accounts of the Hospital and 
Distress Fund, which is а very worthy and most successful feature 
of the Belvedere (Kent) works of Callenders Cable and Con- 
struction Co., Ltd. The total funds subscribed (including £50 
from the company,and various personal donations from the directors) 
amounted to £274, £204 representing members' subscriptions of 1d. 
a week. The year was one of exceptional distress among the 
members caused chiefly by lack of employ ment, and 90 urgent cases 
were helped at a cost of £154 11s., compared with only £57 108. 
expended in the same direction in the preceding year. The grants 
made to hospitals and convalescent homes represented £208 odd, 
as against £234 in the preceding year. 
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CORRESPONDENCE. 


Letters received by us after 5 p.m. On Tuesday cannot appear 
until the following week, Correspondents should forward their com- 
· munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession, 


Shift Engineers. 


In your correspondence re shift engineers there is a class 
of young gentlemen that has not—very naturally—been con- 
sidered, but whose case might, I think, bear being put 
forward. I refer to the many to whom a premiumed 
apprenticeship is impossible, equally also their being kept 
away from home while serving in works at a low wage for 
some years; the towns they happen to live in being small 
and minus works. 

Take the actual case of a youth who had to forego his 
intended apprenticeship, he, although starting late, spent 
two years in electric installation work because he could not 
obtain another berth sooner; then had one year in small 
workshops, gaining, however, be it noted, a thoroughly 
sound mechanical experience through the variety of work he 
did (equal, perhaps, to two or three years' repetition work in 
large works). There were no evening classes handy, во he 
studied alone, to good advantage. During all this time he 
tried hard to get a berth ina lighting station as anything at 158. 
per week, but to no purpose. At last a friend obtained for 
him an interview with an engineer, he was taken on trial, 
proved easily equal to the work, and was given a sub-station 
attendant’s birth, which he has held for over six months, 
and now wants to be moving forward. . 

This is the main point. What chance has he of obtaining 
a berth at a central station (say at 25s. per week — just 
enough to keep himself on, which is now imperative) to 
quilify for a shift engineer? | 

He answers dozens of advertisements, but his experience 
—on paper—does not look flowery enough in comparison, 
and the engineer picking out the best paper experience very 
likely gets hold of a young ©“ My Lord Pupil," who has 
sauntered through between lathes and dynamos, and glared 
at inetruments on switchboards for a certain number of 
years without any interest whatever (mind you, my ideas 
are not necessarily cramped on this point: it is simply a 
possible case). If each chief, when choosing a few 
applicants for interviews (say for the post of assistant shift 
engineer) would give опе “ Nondescript,” such as is here 
described, a chance to see him, is it not possible that he 
might find one who would be of as much, perhaps more, 
value to him after, say, two, or perhaps three, weeks when 
he had gripped hold of and settled into the work, than the 
aforementioned uninterested one. 

Taking even an undistorted view of the case, it seems a 
little hard that eager, quick and capable young men who 
have their way to make in the profession (in contradis- 
tinction to many to whom а money-earning capacity is not 
of such vital importance) should have to wear themselves 
with anxiety and lose years of the most valuable time of 
their lives in vainly endeavouring to burst through this 
barrier that is keeping them from their ambitions. There 
are not a few of such, and I feel sure that a good many 
engineers, if they only thought a little what an assistant 
shift engineer's berth would mean to one of these nonde- 
script applicants, would stretch out a helping hand and give 
а man who really needs it a chance. 

I am aware that this may have a wrong construction put 
upon it, bat space does not permit of its being enlarged 
upon, and, maybe, tempered by more justifiable reasons ; 
but I only hope and trust that some may interpret its true 
meaning and bearing, and that it may benefit even only one 
capable aspirant. 


One Who Storms. 
London, January 18th, 1907. 


T was very much struck, “ not hard," by the remark of 
Mr. Milnes when he says that positions are not obtained by 
personal influence to-day ; he admits thereby that such has 
been done, yes, and it is done to-day, and I have read in 
your paper articles complaining of the same. 1 should not 


like to trouble Mr. Milnes with the names of, say, a dozen 
stations where this influence is absent, but half the number 
would suffice. І can tell him of a certain station where 75 
per cent. of the people in it have obtained their positions 
through personal influence. Huge charity organisations are 
Corporation works, let Mr. Milnes prove otherwise. Under 
these conditions, where is the chance for the learned, well- 
trained and experienced man? Under such conditions men 
must either exploit or be exploited, with the result that the 
profession degenerates, and it becomes a mere waste of money 
and time studying to become a shift engineer. 


Shifto, 
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Side-Street Lighting. 


I have read with interest the article оп © Side-Street 
Lighting“ by Mr. A. C. Hanson. I am surprised he has 
not mentioned the Osram lamps for side-street lighting, 
as I have found one of these 32-C.P. 110-volt lamps equal 
to the ordinary Welsbach incandescent mantle used for 
street lighting, and in several districts here I have sub- 
stituted these for what formerly was lighted by gas, with 
considerable satisfaction. 


The economy of ће “ Osram " lamp is undoubted, and 


‘it is quite possible with these lamps to compete with gas 


lighting. 

In part of his article he mentions that before side-street 
lighting has been undertaken, mains have already been laid 
in the streets, and in such cases the extra expense of the 
separate main might turn the scale in favour of incandescent 


I have not found this the case where a cheap and satis- 
factory form of time-switch can be used. | 

It is less trouble to the undertaking, without looking to 
the advertisement added, to make the connection to the 
original low tension distributor, thus avoiding the expense of 
8 separate main, but returning all the same advantages. 

The time-switch that is now used here, and which has 
proved satisfactory, is the one made by the Improved 
Electric Supplies, Ltd., and after trying nearly every other 
make I have come to the conclusion that it is essential, if 
reliability is desired, to use nothing but the first quality 
workmanship English-made clock by a firm of терше. It 
is true it adds slightly to the expense of the time-switch, but 
its action сап then be relied upon. 

I would like to caution any engineers who think that 
lead-covered rubber wire, from the distributor joint-box up 
to the post, would be satisfactory. This has been tried in 
many cases, and has generally failed after а few years' use, 
with the result that I have had to replace this lead-covered 
wire with the ordinary concentric lead twin armoured cable, 
апа then I have had no trouble whatever. 


Horace Boot, 


Consulting Engincer and General Manager. 


Tunbridge Wells Corporation 
Electricity Works, 
January 21st, 1907. 


Metallic Filament Lamps. 


Owing to the large number of speakers and short time for 
discussion, at the recent meetings of the Institution of 
Electrical Engineers, on the above paper, I had not the oppor- 
tunity of giving my experiences ав а contractor and large 
retailer of electric lamps. I venture to think, however, that 
they might prove sufficiently interesting to some of your 
readers to warrant your giving them some publicity, 
through the medium of your admirable REVIEW. 

I installed at а double-fronted shop, in one window, 
24 16-С.р., carbon filament lamps, and in the other window, 
8 50-c.P. Osram lamps (metal filaments). The supply was 
100 volts 60 periods. 

The Osram have now been in use about 500 hours, during 
which time they have consumed about 250 units, which at 
the price charged, 5d., amounts to £5 4s. 2d. Two lamps 
gave out in the first 150 hours, therefore, allowing for 10 
lamps at 58 each—£2 108. we have a total cost of 
£7 14s. 2d. for energy and lamps. | 


t 
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The 24 Royal Ediswan lamps consumed 750 unite, thus 
showing a cost, for current alone, of £15 12s. 6d. If 1 
allow 248. for the cost of these lamps, the total cost for these 
and the energy is £16 16s. 6d. (as against £7 14s. 2d., in 
the case of the Osram) showing an actual saving of no less 
than £9 2s. 4d. 

Had the cost of the supply been 4d., 3d., or 1d. per unit, 
there would have been effected а saving of £7 Os. 8d., 
£4 198. or 158. Sd. respectively. 

The Osram also had the advantage as regards quality of 
light. In the matter of candle-power, the Osram gave 400 
as against the 384 of the Royal Ediswan. The latter, also, 
have all but ended their economical life. One of the Osrams 
requires renewing because it has blackened, but the rest 
appear as good ав new. | 

[ have found these new Osram lamps satisfactory, and 
consider the small 2 and 4-volt ones excellent. 

The Tantalum lamps I have found also very good, when 
burnt on a direct, current. 

I believe we shall even yet see great improvements in 
incandescent electric lamps, and will give any new type а 
fair trial and accord the makers every encouragement. 

R. N. Cunningham. 


London, W., January 21st, 1907. 


It does not seem to have occurred to your correspondent 
signing himself “ Appy 'Ampetead," that one reason why I 
pot in six tantalum lamps into my house, which is on the 
Hampstead supply of alternating current, was precisely 
машв knew it was said that these lamps did not run well 
on alternating currente. I wanted, naturally, to find out 
whether the statement was true ; and if true, why. Having 
tried, I know. 
Silvanus P. Thompson. 


London, E.C., January 22nd, 1907. 


Ав there was not any opportunity to reply to several 
points raised by various members at the recent discussion at 
the Institution on Mr. Swinburne's paper on “ Metallic 
Filament Lamps," I ghould be grateful if you would allow 
me thia opportunity of commenting on the points raised. 

I note that, nearly every one who spoke discouragingly of 
the tantalum lampe has used them on alternating current in 
distinct opposition to the makers’ recommendation. It is, 
therefore, scarcely surprising that the resulta they obtained 
were not encouraging. As one having had an experience 
extending over two years with the tantalam lamp, I beg to 
state that there is no doubt that the makers’ claims are more 
than justified if the lamps are used under fair conditions. 
The “ pairing of the lamps is a matter of great importance, 
and when this is given proper attention and the lamps are 
installed of а voltage sufficiently high to cover the fluctua- 
tions of the supply (a fairly large order in some circum- 
stances, Mr. Editor), the average useful life of the lamps on 
direct-current circuits comes out well above 750 hours with 
a reduction of not more than 25 per cent. to 30 per cent. in 
candle-power at the end of 1,000 hours. 

With regard to the glare from high efficiency filaments 
mentioned by some gentlemen, this is a question of illum- 
ination by no means insurmountable jf advantage is taken 
of bolophane diffusing globes and reflectors (for which 
tantalum lamps are particularly suited owing to the locus 
of illumination being small and consequently focusable) now 
available, without appreciable reduction in efficiency. 

I was interested to hear from the carbon filament lamp 
makers that there was nothing to prevent their placing a 
lamp (carbon filament) on the market of practically the 
л and efficiency as tantalum. “ Why don't they 

1 

There appeared to be an incubus of doubt as to the 
аша!шп lamp being a commercial article. І find, on 
inquinog at the makers, that they are selling about 60,000 
per month in this country, and could probably double this 
if they could obtain the lamps quicker. 


London, S. W., January 21st, 1907. 


Sparks. 


Jerry Wiring. 


I have recently had brought to my notice the installation 
of a lighting, bell and telephone system in a large building 
which, after some few months’ working, developed a series 
of little troubles, such as failure of circuits, both lighting 
and telephone, and the continual running down of the bell 
and telephone batteries. On investigation, it was found 
that the screwed steel conduit which was used throughout 
the building had, in many places under the floors, been eaten 
away and the wires damaged, whether by electrolytic or 
chemical action the opinions of the several experta called in 
do not agree. 

While looking into the matter myself, I found that the 
bell and telephone wires had been pulled into many of the 
conduit runs, and through the same joint-boxes as the 
lighting wires. This, to my mind, is an exceedingly bad 
and dangerous practice, and I should very much like to 
know your own, and any of your interested readers' opinions 
on this matter, and as to what isthelikely cause of the 
trouble with the conduit. . 

The conduit was laid on the coke breeze floors throughont 
the building, and afterwards covered with a patent composition 
flooring. The supply to the building is taken from a com- 
pany's mains, and is а continuous current 200-volt one. 


Interested. 


[Certainly it is highly improper to pull bell wires into 
conduits used for electric light wires. As for the corrosion of 
the conduit, it is impossible to form an opinion without 
inspecting the work.—Ebs. E. R.] 


I think it is high time that a little more attention was 
paid to the wiring of private and business houses supplied 
from public mains. I had occasion quite recently to test an 
installation of a private residence supplied from a public 
supply, and there found a pair of leads 7/22 supplying no 
fewer than 26 16-c.P. lamps, and under floors and such places 
that are concealed from the casual eye, wires were run quite 
without protection, and were simply cleated to the joist; 
and in some cases the cables were not braided. Now who is 
to blame for this? Is it the contractor, or is the engineer 
responsible ? | 

While on a visit in the neighbourhood of Erith, Kent, I 
was attracted by the lighting of a business house in that 
neighbourhood, and there I found a fair specimen of what 
шау be termed a scamped job ; for quite exposed to public 
view were cables twisted round existing gas barrel, and 
pinched behind same without casing or tubing to protect 
them, and drawn from the casing to their respective lights, 
also without mechanical protection, and exposed to public 
view. 


London, S.E., Junuary 21st, 1907. 


S. Fraser. 


The Penetrating Properties of the Arc Light. 


Mr. Bastian, in his reply to Mr. Dow’s article on this 
subject, gave, as the reason of the sun’s redness in a fog, an 
excess of red rays in that illuminant. He now refuses to. 
see how ridiculous that theory is, so I will state the case ав 
clearly as possible. 

(а) The sunlight is white before it reaches the fog, as 
сап be observed by anyone in clear air outside. 

(^) Fog absorbs red light more than blue (according to 
Mr. Bastian). 

(c) The white light after passing through Mr. Bastian’s 
red-absorbing fog appears red to an observer in the fog. 

I called this result “ startling,” but Mr. Bastian is unable 


to see it, and so, of course, is unable to see that an excess of 


red light in the illuminant does not explain it. Ag regards 
the tiny particles in the atmosphere and modern mic 

I would remind Mr. Bastian that a depth of a mile at 
least is in general required before any blue colour can be 
noticed, and I would rather engage to find the proverbial 
needle in the haystack than try to capture particles compar- 
able in size to the wave-length of violet light with a modern 
high-power microscope. Mr. Dow was wise in refusing to 
discuss the subject further with Mr. Bastian, and-I now see 
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that no advantage can accrue to your readers from this 
correspondence being carried to any greater length, especially 
as I am not so fortunate as to be interested in the develop- 
ment of a lamp rich in red rays. 


Sol. 
York, January 21st, 1907. 


Technical Literature. 


I do not often trouble you with a letter, and this shall 
not be a long one. I have just read W. M. M.’s” article 
in your current number, and feel I must write to say ditto, 
ditto, ditto, and as many times more ditto as you will print. 
The article ought to be printed in letters of gold and dis- 
tributed all over the civilised world. The amount of 
utterly useless matter printed, is nothing short of criminal ; 
the effect is to render it impossible for a busy man to read 
anything. 


C. H. W. 
London, January 21st, 1907. 


Tramway Lifeguards. 


Referring to Mr. P. J. Pringle’s letter on the above 
subject, although I have not previously heard of an accident 
similar to the one quoted, I appreciate the possibility of such 
a thing happening. 

I notice Mr. Pringle suggests the fitting of a third or 
even fourth additional strip on the hanging gate. I have 
for some time had three strips of wood fixed on these gates, 
but have had considerable trouble from wind resistance. In 
windy weather the gates have been constantly operated by 
the wind, and the guards dropped. I think in place of 
wooden strips on these gates, an iron framework covered 
with substantial wire netting is the correct solution of the 
difficulty. . 


A. R. Dayson, 
General Manager. 
Corporation Tramways, Sunderland, 


January 19th, 1907. 


Searehlights in the Navy. 


Referring to your correspondent’s inquiry in your issue of 
11th inst., re first searchlight in H.M. Navy—the first 
searchlight was placed on board H.M.S, Comet (torpedo boat) 
at Portsmouth, March, 1874. ae 


—— — — — — әса 


Wireless Telegraphy and the Admiralty Contract. 


It is difficult to believe that Your Correspondent is as 
ignorant and foolish as apparently he would have us think, 
and, in view of his declaration that the Admiralty confirms 
his statement, one inclines to accept the other alternative 
commonly presented for consideration in cases such as this. 
I will, however, for the moment, give him the benefit of the 
doubt, although I fear that, by refusing to admit the 
proof of his mis-statements, he will show that I have been 
too charitable. 

As “Your Correspondent" gracefully observes, the 
officials of the Admiralty are not fools, and the public are not 
fools ; but it seems clear that his intelligence must be rated 
greatly below that of the general public. It is foolish to 
contradict a statement made by one party to an agreement 
which cannot be, and is not, denied by the other; it is 
particularly foolish under the circumstances in question. 

The Parliamentary Return to which “ Yonr Corres- 
pondent" refers purports to be, and, to the best of my 
knowledge, is, the agreement between the Admiralty and 
Marconi’s Wireless Telegraph Co., Ltd., dated July 24th, 
1903. “ Your Correspondent" stated that the Admiralty 
«ig not compelled to purchase any more apparatus 
from that company except jiggers and trays of Leyden 
jars.” This statement I denied. The obligations of 
the Admiralty towards our company need not necessarily 
have been defined by this agreement, nor did the 
Parliamentary Return state them to be defined by it. 


* 


The Admiralty might have made with our company 
half-a-dozen contracts since the contract of July, 1903, but 
if that contract be assumed to govern the situation, it in 
itself suggests to a person of average intelligence that the 
schedule originally agreed to may have been extended. 
Provision for its extension is clearly made in Clause 5, sub- 
section с, which © Your Correspondent" ought to have 
realised even before he made his alleged reference to the 
Admiralty. That clause provides for the Admiralty puse 
chasing exclusively from the Marconi Co. the articles men- 
tioned in the schedule or any other articles which might 
afterwards be agreed to be treated as included in the 
schedule. Other apparatus has been agreed to be treated 
as included in the schedule, and the Admiralty is under 
contractual obligation to purchase only from the Marconi 
Co. apparatus other than the articles quoted by “ Your 
Correspondent,” and has bought some thousands of pounds 
worth of this other apparatus from the company, which it is, 
and was at the time it made the purchases, under con- 
tractual obligation to purchase from no one else. 

When * Your Correspondent" made his original state- 
ment he wrote with reprehensible inaccuracy. When, after 
my denial of it, he repeated it, his action deserved con- 
demnation in severer terms. In writing that his assertion 
had been “confirmed by inquiry of a person in authority in 
the Admiralty,” he laid himself open to serious con- 
sequences. 

Your readers must not be misled by his suggestion that 
the attention of the Lords of the Admiralty should be drawn 


to my statement, for I say unhesitatingly, over my own, 


signature, that if the attention of the Lords of the Admiralty 
is drawn to my statement they will find that it is correct. 

I would, however, say to * Your Correspondent " that it is 
perhaps undesirable for a Civil servant, who is oreaking one 
of the rules of the service, to press for inquiries of this 
character. 

I now await * Your Correspondent’s” retractation and 
apologies ; but I fear, having regard to his attitude towards 
other mis-statements of his which I have exposed and dis- 


proved, I am likely to wait a long time for the amende. 


honorable. 


It is under circumstances such as these that the 
advantage of anonymity is seen—an advantage from which, 
however, no self-respecting person cares to benefit. Your 
Correspondent" reminds me of the man in Punch, who, 
when chased under the bed by his wife with a poker, 
declares, * You cannot break my manly spirit; I won't 
come out.“ 


Marconi’s Wireless Telegraph Co., Ltd. 
H. Сотнвевт HALL, 
Managing Director. 


London, E.C., January 22nd, 1907. 


Appointment of Electrical Engineer, 


I thought, perhaps, you might be interested in the 
enclosed form, for the appointment of “chief electrical 
engineer " at Tonbridge, at the princely salary of £150 per 
annum. If you read the form through, you will see that 
they want a Lord Kelvin, together with the ghost of Prof. 
Kennedy thrown in. 

I draw your attentien to this matter, as I think it is most 
discouraging when applying for a post of such responsibility 
to get a paper like this. 

Another Chief. 

Extracts from the form :— 


Candidates must not be less than 25 or more than 40 years of age, 
must have had a thorough training as mechanical and electrical 
engineers in some recognised works, and bave had experience with 
the low-pressure three-wire direct-current system, high-speed 
engines, accumulators and triple-concentric cables. They muet also 
be competent to design and supervise extensions of plant and 
mains, and to draft the necessary specifications, plans and 
estimates. | 

The engineer appointed must agree to devote the whole of his 
time to the service of the Council; but will have the privilege of 
having one pupil at a time. ar 

The gentleman appointed will have control under the direction 
of the Electric Lighting Committee of the electricity supply under- 
taking, and the administrative departments connected t erewith. 
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LONDON COUNTY COUNCIL ELECTRIC 
POWER SUPPLY BILL 1907). 


А MowicrepaL ENTERPRISE CRITICISM. 


Tux following is extracted from a communication received from 
Mr. H. W. Littler, chairman of the Electric Light and Tramways 
Committee, West Ham :— 

Briefly, ће Bill seeks powers to acquire compulsorily the existing 
electricity supply concerns of companies and local authorities in 
the County of London, and to acquire what the promoters think 
necessary of those undertakings outside the County, and to compete 
directly with them for their existing and future business. 

I think it inevitable that if general electricity supply powers are 
given to the L.C.C., the adjoining boroughs and municipalities, 
including West Ham, will be taken into London (in fact, it is 
already proposed by an influential section of the County Council). 
If they are not, there would exist the anomaly of a municipal 
trading concern competing with other municipalities engaged in 
the ваше businese, and endeavouring to depreciate their property, 
in which they have put their money; but these undertakings, 
inclading West Ham, would have no voice or representation in 
the management of the competing concern. West Ham would 
appear to be in a worse position than would have been the case 
had the Administrative County of London Co.’s Electric Power 
Bill passed through Parliament, because in that case, competition 
at unprofitable rates might have been to a certain extent limited 
by the demands of their shareholders for dividends; whereas, 
in the case of the L. C. O., there would exist competition with no 
limit to unprofitable rates, which would result in the freezing out 
of the existing electricity suppliers, because apparently (vide tram- 
ways and steamboats), the County Council has no regard to 
balance-sheets or financial results. Immediately the existing sup- 

liers were frozen out, and their undertakings taken over at scrap 
value, the charge could be increased to a maximum, no competitor 
being in the field. 2 

It would be nothing less than disastrous to the manufacturers of 
Wet Ham if the district were taken into London. Because 
immediately this happens, the very stringent and, in my opinion, 
abeurd by-laws as regards buildings, smoke nuisances, &c., would 
come into effect. 

What is the sense of all this specious talk about improving 
London as a manufacturing centre, when the authority, instead of 
doing all that is possible to encourage manufacturers to remain 
where they are, appears to rack its brains to create conditions 
which drive them out? 

Take, for instance, а chemical factory, of which there are scores 
in West Ham ; how can they afford to erect substantial buildings to 
house plant for a particular process, which, by a freak or a dis- 
covery in the trade, may be of scrap value to-morrow ? 

It is not the rates which drive manufacturers out of London. It 
is the creation of conditions, which render impossible the profitable 
operation of factories liable to severe competition from the 
foreigner and the manufacturer who bappens to be in an enlight- 
ened provincial town, where the authority regarde him and his 
employés as most desirable acquisitions to the community. 

By the construction of one huge electricity generating concern 
fot London, the power users of West Ham are not going to get 
electric power any cheaper than they can get it from their own 
undertakiug. 

Why not? Because, in the first place, the scheme of the County 
Council provides for the purchase of about £14,000,000 worth of 
plant and buildings owned by the existing suppliers, which will, 
when bought, fall to the level of scrap value, thereby enormously 
inflating the capital expenditure. 

The Administrative Co. were going to build their power 
station st a cost of about £10 per horse-power of plant installed, 
and then it was very problematical if they could, with the enormous 
cost of distribution, profitably sell at the consumers’ terminals at a 
price below that at which, for example, the West Ham Corporation 
is selling to-day. 

The capital per horse-power in the L.C.C. schéme will amount to 
nearer £100; and it is a moral certainty that with this initial 
burden remunerative low prices cannot be offered, apart altogether 
{тош the fact that the buildings and smoke stacks in the scheme of 
the Administrative County Co. were to be of steel construction, 
whereas the L.C.C. could hardly have tbe hardihood to contravene 
its own by-laws, 

Can the ponderous organisation, administration and red tapeism 
of the Т, С.С. lend themselves to the development of such a highly 
speculative business as electric power supply? Imagine a gold- 
laced official interviewing а bone and fat boiler, and informing him 
that as his requirements will entai] an extension of 10 yds. of cable, 
the permission of the County Council, on Form 141B, must be 
obtained before any-further steps can be taken; or, imagine bim 
offering an unbelieving manufacturer to equip his factory with 
motors on trial for six months, with the option of throwing the 
Whole lot out if unsatisfactory in practice; but this kind of thing 

must of necessity be done if power business is to be obtained. 
dae from all this it has not, by a very long way, been proved 
t an immense electricity supply concern, operating over a huge 
5 can sell at the consumers’ terminals more cheaply than one 
moderate ing а com area. Admitted that it can 
generate rather more cheaply, this advantage is more than 
ты by the greatly-increased expense of distribution over 
! ud ы аы must be tapped to keep the large generating 


I do not refer to the provincial power companies and large cor- 
porations supplying electricity to outlying hamlets and small 
towns; this is a totally different business, because these small places 
could not expect business of more than a few hundred thousand 
units per annum if they built their own power station, and the 
charge to their consumers would be prohibitive on account of the 
cost of operating on such a small scale. That question does not arise, 
as regards London power supply, because here we bave proposals 
to supply in bulk to, and to take over, companies’ and local autho- 
rities’ concerns, many of whom individually have ‘a business equal 
to that of the provincial power companies themselves. 

The Administrative Co., whom the L.C.C. first opposed and 
bas now imitated, relied largely on their experience with the 
Newcastle-on-Tyne Electric Power Supply Co; so let us look 
carefully into this. 

The company is about the largest electricity supply concern in 
this country, but it only makes 5 per cent. gross profit upon its 
total capital, and allows the insignificant amount of 1 per cent. for 
depreciation. 'This, to commence with, is not very bright, especi- 
ally if one considers that the West Ham undertaking cannot declare 
a net surplus until it has paid 73 per cent. on ite total capital in 
the form of interest and sinking fund payments. 

Newcastle's total cost of operation is 57d. per unit sold—a little 
over 4d. If size and huge range of operations are necessary to 
success, why can a small company (Prescot), with less than one- 
tenth the business of the Newcastle concern, make a unit for under 
4d. Or why can Salford, one of the much-abused Corporations, 
with & business one-third that of Newcastle, make a unit at the 
ваше price as the latter? От a little Corporation (Partick), one- 
eighteenth the size of Newcastle, make a unit for ‘65d. ? 

On the other hend, it costs Manchester, with an output of 40 
million units, more than jd. to make a unit. I say it has 
not been proved that a huge supply undertaking can sell a unit 
at the consumers’ terminals cheaper than a smaller one with a com- 
pact area. 

Are manufacturers crying out for cheap power? No, they are not. 
This question of cheap power is a popular fetish brought into being 
by the exceedingly vague, but attractive offers, of the Admini- 
strative Co.’s canvassers two years ago, offering to power users 
electricity at 1d. per unit, and so forth. These prices they would 
never get, but at the same time the promise brought a goodly 
number of well-wishers into the witness cbair, and produced strings 
of petitiona in favour of the Bill. From the promoters’ own pro- 
posed tariff of charges, if properly worked out, it was obvious that 
power would’ not be obtained much cheaper, if at all, than from 
several London supply concerns, and certainly not as low as the 
maximum charge of 1d. per unit, which is now getting common in 
London, and has been charged in West Han for some time past. 

But the fetish remains in the imaginative brains of the staff of 
the halfpenny Press, and others who should know better, and they 
periodically emit a popular scream. Ав a matter of fact, cheap 
power is about the last thing manufacturers are thinking about. 

If the manufacturers were crying out for cheap power they 
would, as business men, come to the existing supply concern and 
find out what it could offer them. Then, if too high, they could 
shout. But do we hear them shout ?— No 


SOLUTION. 


The London power problem is to be solved not by the creation of 
a huge generating station, but by Parliamentary facilities for inter- 
change and inter- connection betireen the existing stations, thus 
setting free an enormous amount of spare and reserve plant, repre- 
senting at present useless capital expenditure, and enabling the 
best situated stations totake care of the bulk of the load, and the 
less efficient ones to take the peaks. This would result in all-round 
economy and reduction of charges. Then when the present plant 
is worn out and written off, new power stations can be erected by 
combination of the existing suppliers of electricity outside the 
district. 

If the business had not been started, it might possibly have been 
right to commence with a large electricity supply concern for 
London ; but it is too late, and cannot be done now without enormous 
loss to the ratepayers and shareholders who own the present con- 
cerns, while it is practically impossible that any real advantage can 
come of it to consumers. 

The capability of the London County Council to manage such an 
undertaking as that proposed, comes into question in the light of 
the cross-examination of its experts during the hearing of the 
proposals contained in the Bill of last year, for the electricity 
supply of London. 

Among other absurdities proposed was the employment of 
steam colliers to take coal to the projected generating station at 
Battersea. By using such large craft they would reduce freight, 
and they relied on this advantage to reduce the cost of coal per 
unit generated. It was pointed out to them by counsel for the 
opposition that such craft would have the decks level with the 
parapets of the London bridges, while the keels would be stuck fast 
in the mud. 

Another point was that they proposed to generate and send through 
their cables a current at a pressure of 6,000 volts ; this, remember 
for the supply of all London and the outskirts. It was pointed out 
to them that they would have to purchase a copper mine to do it. 
About 20,000 volts would be nearer the mark, as was kindly 
pointed out to them by opposing counsel. 

An elaborate table was prepared and put in showing how largely 
West Hem would gain by taking power from the L.C.C. instead of 
continuing to generate for themselves. This was conclusively 
proved by our engineer to be a miscalculation, to put it mildly. 
Counsel stated that West Ham, by taking power from the L. C. C., 
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would be the loser to the tune of many thousands of pounds a 
Jear. J This correction was accepted without any protest by the 
promoters. 

These are only three examples of many, but they are bad enough 

to show how carelessly the scheme had been brought out. That 
Bill, and the present one, too, as far as one can see, show no 
originality whatever—merely wholesale appropriation of the ideas 
of the Administrative Co. and other similar schemes for London 
power. с. 
_ Does it not strike one that there would be an enormous risk 
їп Investing millions of the ratepayers' funds in such a highly 
speculative and uncertain business, in which there is no experience 
to go by, and can anyone have any contidence whatever in the 
capability of the L.C.C. to design and carry out such a business, in 
the light of what happened in the Committee Room last year? 

We have no mind to see our undertaking swallowed up by the 
rapacious dragon of self-aggrandisement— the L.C.C. ; and the case 


of other districts, both metropolitan boroughs and outside authori- 
ties, is similar to ours. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


G.E.C. Radiators. 


In a new radiator booklet which has just been issued by the 
GENERAL ELECTRIC Co., Lrp., of Queen Victoria Street, E. C., a number 
of new ornamental designs figure. These are on the glow lamp 
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FId. 1.—G.E. Co's "Louis" RADIATOR. 


principle (‘ Archer” system), and are excellent art metal designs, 
each having an appropriate title, such as Czarina, Thistle, Shield, 
Shamrock, &c. In fig. 1 the No. H 326 “ Louis " design for drawing 
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and dining-rooms, bedroom use, &c., is illustrated. This is made 
in both 3 and 4-lamp sizes, and has two regulating switches; it is 
especially designed for use in places where an ornamental pattern 


is required. Another new and serviceable design is the Duchess,” 
with four lamps and two switches, as shown in fig. 2. 

In the same pamphlet there are illustrations of “ Pillar” type 
radiators for hall and shop service, also non-luminous patterns for 
small offices, warehouses, ships, and tram and railway cars. An 
improved pattern bed warmer with flexible cord and plug appears 
in fig. 3. 

We understand that the company has revised the whole of the 
list prices, so that they are now inclusive of any trade advances 
made in the past, but as compared to the previous edition it is 


Fic. 3.— ELECTRIC BED WABMBB, BY THE С.Е. Co. 


stated that in practically every case considerable reductions in 
prices have been effected. Every reduction in the price of such 
apparatus is sure to help in the work of popularising electricity for 
heating purposes. 


Modern Railway Station Lighting. 


Now that many of the electrification schemes in connection with 
various railways in and around London have been brought to a 
successful issue, it may be interesting to briefly refer to the most 
recent practice in station lighting. We understand that all the 
latest tube railways, such ae the Metropolitan District Railway, 
Baker Street and Waterloo, Great Northern, Piccadilly and Brompton, 
Charing Cross and Hampstead, together with the London and South 
Western Railway, and other railways, have adopted semi-enclosed 
arc lamps of the Maxim patent type (fig. 4). These lamps are run five 
in series upon circuits varying from 500 to 600 volts, and by judi- 
cious arrangement, an agreeable light without shadows is obtained 
throughout the whole of the area lighted, which, it is contended, 
would be quite impossible with fewer lamps of a larger candle- 
power placed at longer intervals. 

Each lamp is entirely self-contained and interchangeable, and in 
the type used the Maxim ELECTRICAL Co., Ітр., place a substitu- 
tional resistance sufficient to absorb the extra voltage, should one 
or more of the lamps fail from any reason. This resistance is sup- 
ported on specially designed porcelain blocks placed in the hood or 


Fic. 4.— THE Maximus SEMI-ENCLOSED Авс Lamp. 


upper part of the lamp, and it is stated to be almost impossible for 
the resistance coil to droop or sag in any way. There are two 
separate chambers in the lamp; the upper one, which is ventilated 
but weather-proof, contains the necessary line and substitutional 
resistances, while the lower is dust-proof, and contains the solenoids 
and lamp mechanism, including the automatic cut-out. P 

The current consumption is 5 amperes, while the carbon life is 
about 80 hours per trim. The method of trimming and fixing the 
globe is very simple and can be speedily carried out, an important 
point when dealing with & large number of lamps continuously 
burning. s | 

Another very important feature in comparing open type arc 
lamps as against lamps of the type described, is that whereas 1n the 
case of the open type, both carbons are consumed and need refixing 
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approximately every eight hours, in the semi-enclosed type one 
carbon only is needed every 80 hours, thus saving a large amount 
both in Jabour expended and material used. 

The lamp is of substantial manufacture throughout; the outer 
case, which is of steel covered with a hard vitreous enamel, is very 
durable as well as being neat and attractive in appearance. 


LEGAL. 


Davigs т. Rock HOUSE HoTEL Co, Lro. 


TAE сазе came before Mr. Justice Neville on Thursday last week, 
and was an action for an injunction to restrain the defendant com- 
pany from causing or permitting any offensive smoke, fumes or 
vapour to proceed from the chimney of their electric generating 
station, and from causing a noise or otherwise working the said 
station in such a manner as to be a nuisance or injury to the 

laintiff. Defendants carried on business as hotel proprietors at 
Llandrindod Wells, Radnorshire, and their generating station 
supplied the hotel with electric light, the station being on the south 
side of the hotel, and baving a chimney about 18 ft. high. There was 
a row of seven dwelling houses in West End Avenue, and owing to 
a slope in the ground the top of the chimney was on a level with 
the ground floor windows of these houses. Plaintiff was the 
tenant of one of the houses, and carried on the business of a lodging- 
house keeper. 

Plaintiff's case was that the smoke from the chimney was a great 
nuisance to him when the wind was blowing from the west and 
south-west, and that the noise from the generating station was very 
objectionable and disturbing, while in consequence of the nuisance 
be had lost several lodgers. 

Defendants’ case was that the nuisance of which the plaintiff 
complained, was greatly exaggerated. 

At the conclusion of the evidence, Mr. Justice NEVILLE held that 
although the evidence was of a very fluctuating nature, plaintiff had 
proved his case, and was entitled to an injunction as claimed. He 
accordingly granted the injunction, and gave judgment for the 
plaintiff, with costs. 


Pontes v. L.U. Tramways (1901), Lrp. 


At the Brompton Court on 21st inst., plaintiff, a builder, of Ham- 
mersmith, claimed damages in respect of injuries said to have been 
caused by a live electric wire. According to plaintiff's counsel's 
statement, plaintiff was riding on the top of one of defendants’ cars 
on August 4th, when an overhead wire broke and fell on to the car. 
Punter saw it coming, and “ducking” to avoid it, must have 
touched the brass rail against which the wire fell. The result was 
that he received a severe shock, and had been incapacitated ever 
since. 

РГАЇНТЇРР said that when the wire fell away from the car top, he 
was releas-d and collapsed on to the flooring. Sleeplessness and 
inability to eat had followed the accident. He smoked 3 oz. of 
shag a day, but denied that his nervous condition was in any way 
due to excessive smoking. | 

For the defence it was submitted that the wire which fell on to 
the car top was not a live wire, and that plaintiff imagined he 
received a shock through fright. | 

Dt. Ножет, for the defence, said that 4 oz. of shag daily was 
qute enough to set up tobacco poisoning and blindness, and that 
plaintiff's symptoms were identical with such a complaint. 

Mr. W. Neary, in charge of defendants’ installation, sought to 
thow the impossibility of a live wire falling at such a point. The 
wires were inspected once a month. 

Tbe jury awarded plaintiff £50 damages, and added that they 
considered the overhead wires should be inspected more frequently 
than at present. 


WORKMEN'S CLAIM AGAINST L. C. C. 


Ix the Shoreditch County Court, on Tuesday, before his Honour 
Judge Smyly, K. C., two claims were heard before a jury, in 
connection with the fall of a wall at а new electric station 
of the L.C.C. in Rivington Street, Shoreditch. At the time 
of the accident one man was killed, but this claim was not gone 
into on this occasion. The first claim wae brought by Wm. Richard 
Alexander, a bricklayer, 274, Penwith Road, Earlsfield, to recover 
from the L. C. O. £150 es for injuries sustained ; and the second 
claim was that of Ernest Arthur Gathersole, a bricklayer, of 132, 
Жлуюше Road, Plough Road, Battersea, to recover £250 under 
similar conditions. It was decided that the jury should try the 
‘case, to arrive at a decision on the question of negligence, 
which result should govern the second case. 
Mr, Harold Morris, barrister, appeared on behalf of the plaintiff: 
and Mr. Baylis was counsel for the defendante. | 
plaintifs саве was that he waa working with the other plaintiff 
mawal which had been 22 ft. high, 17 ft. long, and 9 in. thick. 
e height had been reduced to 10 ft., and in the course of the 
тл of the new electrical works of the L.C.C., it was 
ided to take 23 in. off the face. The usual method of doing this 
am that being for one man to start at each end and make 
The abont 5 ft. from the level, until they met each other. 
wall had been underpinned and strate put up, but the strate 


were, for some reason, taken away, and no stays were put in 
"their place. Had this been done, the accident could not have 

occurred, as the weakening of the wall by making the groove 
would have had no effect. As it was, after the groove had 
been made, the wall became top heavy and suddenly 
collapsed. Plaintiff was so badly injured that he was laid up in 
hospital for over a month, and it was three months before he could 
really doanything. He had been made a compassionate allowance 
by the L.C.C. of £1 a week. | 

For the defence it was submitted that the wall must have been 
weak in parts, and this could not possibly have been known. The 
underpinning and strutting was carried out at a proper time, and 
the accident was inexplicable. 

Eventually, the jury found for the plaintiff £50 damages and 
costs. 

Acting upon this decisfon, the parties agreed upon a verdict for 
£125 damages and costs, being entered in the second case, which 
was accordingly donc. 


BUSINESS NOTES. 


Trade Statistics of Denmark.—The recently- issued 
Annual Trade Statistics of Denmark give certain particulars as to 
the importation of electrical materials into that country in 1908. 
The imports of electrical cables and wire amounted in value to 
380,000 kroner in 1905 (9,400 kroner from Sweden, 283,572 kroner 
from Germany and 57,381 kroner from Great Britain), as avainst 
130,010 kroner in 1904 (Germany 84,357 kroner, Great Britain 
615 kroner). The imports of accumulators in 1905 were valued at 
209,359 kroner (Germany 168,537 kroner), as against 167,700 
kroner іп 1904 (Germany 159,143 kroner). Galvanic elements 
were valued at 5,753 kroner and 9,690 kroner in 1905 and 1904 
respectively (Germany 3,297 and 7,819 kroner). Carbons were 
imported to the value of 51,559 kroner in 1905 (Germany 35,498 
kroner, United Kingdom 119 kroner, France 2,808 kroner, United 
States 3,400 kroner), as against 42,550 kroner in 1904 (Germany 
40,180 kroner, United Kingdom 192 kroner, France 767 kroner). 
Incandescent lampa were valued at 51,300 kroner (Germany 49,318 
kroner), as against 41,480 kroner (Germany 40,563 kroner). Tele- 
graph, telephone and electrical apparatus not separately shown was 
imported to the value of 665,500 kroner in 1905 (Sweden 5,006 
kroner, Germany 583,059 kroner, United Kingdom 2,220 kroner, 
France 12,806 kroner and United States 45,433 kroner), as agaist 
682,940 kroner in 1904 (Sweden 15,718 kroner, Germany 538,281 
kroner, United Kingdom, 4,853 kroner, France 9,450 kroner and 
United States 1,000 kroner). Weare cf opinion that British elec- 
trical firms would find it well worth their while to рау greater 
attention to the possibilities of Denmark as a markct for their 
goods. At the present moment the Copenhagen public authorities 
are inviting tenders in this country for turbine plants, «e., and we 
are able to state that before long a great deal of electrical machinery 
will be required. 


Consular Notes.—Ttunis.—The British Consul аё 
Tunis in a recent report, writes as follows:—The best opinion I 
can obtain as to how our trade in hardware and machinery could 
be improved is to the effect that British firma should make them- 
selves more directly acquainted with the varied nature of Iccal 
requirements, and simultaneously place before purchasers more 
complete details and general information concerning the excellence, 
cheapness and diver-ity of British manufactures. In a previous 
report (1902) I stated that an ‘‘illustrated catalogue in a language 
wholly foreign to the large bulk of the people here is scarcely 
sufficient, more particularly on subjects which bristle with technical 
terms, and where weights and measures are largely referred to. 
To ensure а market, some degree of personal enterprise is needful. 
The Consulate does its best to distribute the circulars, price-lists, 
catalogues, &c., which reach it and to reply to all inquiries that are 
sent from time to time; but thiscan scarcely give much impetus to 
business." WhatI wrote then appears to me to hold gcod to-day. 
What is wanted is personal inspection from home, if possible, by 
agents having a fair acquaintance with the French language. An 
occasional visit would enable a commercial agent to take home, 
apart from actual orders, aclear knowledge of local requirements, 
and of how his firm could best set to work to advantageously com- 
pete for their supply; and he could easily obtain at first band, or 
with the assistance of the Consulate, reliable information as to the 
various quarters in which business could safely be done. And it 
might well repay expenses to establish a depót or two of samples of 
British manufacture. In any case, I imagine that such efforts could 
not be very costly, and would be more useful in the end, and in 
regard to & country whose commercial, industrial and economic 
development generally is in constant progress, than the relative 
apathy arising out of suspicious prudence, varied by an occasional 
bad deal with some plausible correspondent. 

In 1905 hydraulic machinery came from France to the value of 
£3,200, from Italy £1,200, and the United Kirgdom £300 ; dynamos 
were imported from the Urited Kingdom to the value of £2,000, 
France £2,200, out of а total of £4,500. In machine tools we were 
nowhere—4£200 against France £6,400, other countries £1.000. In 
general machinery, however, such as driving gear, railway-fixed 
plant, cranes, &c., we took а fair share of the trade— £12,000, as 

France £27,000, Switzerland £8,000, the United States 
5,000, out of a total of £60,000. Nowhere else do we come into line. 
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CHINA.— The Austro-Hungarian Consul at Shanghai, in a recent 
report, states that the imports of electro-technical materials in 
1905, amounted in value to 1,820,000 fr., as compared with 
1,250,000 fr in 1904. The chief supplying countries in 1905, were: 
—Great Britain 876,556 fr, Germany 382,948 fr, Belgium 
73,412 fr., and United States 117,705 fr. Electrical machines are 
difficult to sell singly ; the chief suppliers are United States and 
Germany, and the chief purchasers, the small Chinese machinery 


works which are to be found in considerable numbers on the Lower 
Yangtze. 


Bankruptcy Proceedings.—G ro. Swann & Soxs.— 
The public examination was held on 15th inst. before Mr. Registrar 
Linklater at the London Bankruptcy Court of Harold Charles and 
Arthur Edward Swann, trading as George Swann & Sons, electrical 
engineers, &c., at 244, Edward's Square, Kensington. The accounts 
filed under the proceedings showed liabilities £398 and assets £87. 
In the course of the evidence, the debtors stated that the business 
was established by their father, who took them into partnersnip in 
October, 1901, and gave them each a one-fourth share. On the 
death of the father, in March, 1904, they took over and subsequently 
continued the business on equal terms until the failure, which was 
caused by an adverse decision in an action they instituted to recover 
£90, the balance of an account for work done to a property at 
Weltje Road, Hammersmith. 'The action was defended, and in 
April, 1906, ап award was given in favour of the defendant, with 
costs. The latter were taxed at over £100, which they were unable 
to pay, and on October 31st, 1906, the judgment creditor made them 
bankrupt. The examination was concluded. 

ERNEST Crompton Horr, electrical engineer, of Rhyl, Congle- 
ton, Carnarvon, Llandudno and Colwyn Bay, appeared on Thursday 
last week at the Bangor Bankruptcy Court. The Assistant Official 
Receiver expressed the view that he had opened too many businesses, 


Catalogues, Calendars, Lists, &e.—Messrs. BRUCE 
PEEBLES & Co., Lro., London and Edinburgh.—Advance copy of 
pamphlet No. 18, in which they give full particulars of a new line 
of continuous-current generators which they are now pushing. Full 
details are given of the construction, the most interesting feature 
being the use of commutation poles throughout; size numbers, 
ratings at various speeds, weights and prices are conveniently 
arranged for ready reference. The illustrations admirably show 
the 1,000-Kw. machines at the Cathedral Street sub-station of the 
Glasgow Corporation, also parts of machines, 

Mrssrs. JOHN DuGpiLL & Co., Failsworth, near Manchester.— 
Large postal card illustrating their various patent movable tittings. 

National, TELEPHONE Co., Lrp., Telephone House, Victoria 
Embankment, E.C.—In our issue of December 2ist, 1906, we 
referred to a number of sections of а new sale catalogue which were 
then in circulation. We have now received two further sections. 
No. 2 is a very full list (118 pages) of a great variety of telephones 
and telephone accessories, including transmitters and reccivers, 
headgear, magneto wall and table sets, common battery sets, 
battery intercommunication sets, mining and engine house 
instruments, traction telephones, sub-station sets, telephones for 
use on existing bell wires, and so on. In Section VII are par- 
ticulars of electric motors, clocks, tell-tale clocks, hot-air engines, 
&c. Both lists аге excellently arranged, finely illustrated, and con- 
tain notes of prices. 

HOns FALL DESTRUCTOR Co., LTD., Leeds — Illustrated catalogue 
(190 pages), with red board covers with gilt lettering, in which are 
given full particulars with line drawings and photographic pictures 
of a large number of destructor plants erccted by them on their 
well-known system. Plants at West Hartlepool, Fulham, Leeds, 
Pembroke, Southport, Finsbury, Paisley, Hamburg, Brussels, Hud- 
dersfield, Bradford, Accrington, and so on, are described ; but, in 
addition to the descriptive matter, there is also information 
concerning tests carried out on various installations. A 
number of pages are devoted to particulars of clinker crushers, 
mortar mills and many other types of auxiliary plant used by 
corporations and councils. 

From THE ELECTRIC AND ORDNANCE ACCESSORIES Co., LTD., 
Stellite Works, Birmingham, we have received a hanying wall 
calendar with monthly slips. The upper half of the calendar con- 
sists of a very pleasing aesign in colours embodying views of their 
manufactures, such as motor controllers, starting panels, pressure 
and universal fans. 

Messrs. HoposoN Wricut & Woop, Century Works, Pellon 
Lane, Halifax.—List No. 22 giving illustration and particulars of 
prices, weights, &c., of their shunt-wound dynamos of the multi- 
polar protected type from 4 to 25 kw. 

Messrs, BAXENDALE & Co., Miller Street Works and Warehouses, 
Manchester.—Set of 64 illustrated and priced sheets, giving infor- 
mation relating to their many electric bells, and accessories there- 
for, such as indicators, pushes, wires, and battcries. Some good 
examples of decorative bell pushes in china and art metal, door 
contacts, burglar alarms, mining and out-door bells, are included, 
also induction coils, electro-medical seta, lightning conductors, and 
80 on. The whole are brought tcgether in an extremely convenient 
spring binder, which makes the substitution of new lists for old а 
very eagy matter. ` 

Messrs. Млуов & CoursoN, of Glasgow, bare in circulation а 
wall calendar with monthly slips bearing bold figuring. A half- 
tone illustration of an undertype three-phase Pick-quick coal-cutter 
on skids appears above the date slips. 

Weston ELECTRICAL INSTRUMENT Co., Audrey House, Ely Place, 
London, E.C.—New list, No. Di, containing a full description of 
the multimeter, which is their latest model portable testing set. 
An excellent illustration is given of the multimeter with leads 
attached to 1:5 ampere shunt, also one of the cover of the instru- 


. ment showing a diagram of connections. 


Mr. Wm. Bony, Salisbury House, London, E.C.—New catalogue 
(No. 38) which is on the point of issuing, giving a very full and 
well-illustrated account of his Simplex“ water  softeni 
apparatus, his patent filters for clarification of turbid waters, also 
his patent Ferrochlore process for the sterilisation and purification 
of potable water. А good deal of general information on the sub- 
jects to which these relate accompanies the descriptions. Lista of 
users arc also given. | 

Messrs. WM. WADSwoRTH & Sons, School Hill, Bolton.— Very 
fully illustrated catalogue (76 pages) containing brief descriptive 
accounts of their various manufactures in hoisting machinery, 
The firm devote themselves exclusively to lift and hoist manu- 
facture, making all kinds of lifts (excepting hydraulic), belt-driven 
and electric lifts for warehouse or factory use; electric pas- 
senger and service lifts for hotels and public buildings; also self- 
landing and delivering hoists. АП of these and many other lines 
are included in this catalogue. 

Hoover's TELEGRAPH AND INpIA-RUBBER Works, Lro., 81, 
Lombard Street, E.C.—Newly issued price list of electric light 
wires and cables, jointing materials, &c. It may be noted thats 
2,500-megohm grade of electric wires and cables has been added, 
making four grades in all, namely, Hooper’s standard quality, 
2,500-megohm, 600-megobm, and 300-megohm grades. Two 
diagrams are given, on a scale of 10 : 1, which indicate at a glance 
the relative thicknesses of the layers of insulation, braiding, &c., for 
any given size of conductor. 

UNION ELECTRIC Co. Lro., Park Street, Southwark, S.E.—New 
ilustrated list, No. 1,371, describing and stating prices of their 
searchlights or projectors for direct current, types KL and MJ, 
which are already familiar to the trade, but in which several 
improvements in detail are now added. We understand that the 
MJ type of apparatus has shown itself very useful, owing to the 
carbons feeding, and the arc striking, entirely automatically. 
There are four of these projectors in use at the Crystal Palace, 
throwing their light down on the centre circus arena; only one 
man ів required for their control, although they are situated at 
four corners of the building. The KL pattern, a smaller one, is 
being largely used for ships and stages where powerful illumina- 
tion is required, 

Messrs. Aston & MaxpEkh, Lro., 61, Old Compton Street, Soho, 
W.—New circular relating to their improved drawing instruments. 

Messrs. NALDER BROS. & THOMPSON, LTD., of Queen Street, E.C., 
bave sent us one of their usual type calendars for the current year. 

Mr. Cuas. PurLaN, Bradford.—Illlurtrated circular, showing the 
oil and waste-saving machines for which he is agent. 

We have also received a similar circular from Mr. JEAN SCHMIDT, 
of 20, High Holborn, W.C., who claims to be the sole representative 
for these specialities in the United Kingdom. | 

WESTERN lLrcrRIO Co., North Woolwich.—Slips of revised 
prices for insertion on various pages in the catalogue of telephone 
instruments and accessories which the firm issued in December, 
1902. These prices cancel all previous quotations. A separate 
circular gives particulars and prices of Blue Bell dry cells. It is 
intended shortly to publish the first of a new series of illustrated 
catalogues, 

Messrs. APPLEBYS, LTD., of 56, Victoria Street, Westminster, 
of electric crane fame, have issued a hanging block calendar with 
daily slips, upon each of which there appears an illustration of an 
clectric overhead transporter, travelling crane, capstan, cantilever 
crane, Goliath crane, electro-magnetic revolving tower crane, Giant 
crane, Gantry crane, or some other like speciality of their 
manufacture. : 

Messrs. L. E. WirsoN & Co., 20, Cross Street, Manchester.— 
Circular describing the Wilson-Birtill twin ignition regulator for 
low-tension magneto. 

Controller Fingers.—Messrs. IMEsoN BROS., FINCH 
AND Co., of Stockton-on-Tees, have fitted their patent controller 
fingers in all the controllers employed on the Grimsby tramway 
system. ' 

A Copenhagen Exhibition.—An International trade 
journals exhibition is to be held in Copenhagen in June in the 


current year. A special feature will be art in relation to advertise- 
ments. Offices of the exhibition: 14, Colbiorns-sensgade. 


Exhibition at Amsterdam.—An International exhibi- 
tion of motors and prime movers suitable for small industries will 
be held at Amsterdam from August 15th to September 15th in the 
present year. The exhibition is being promoted by the Socicté 
pour l'Encouragement de l'Industrie. | 

Effects of а Gas Explosion.—We have received some 
interesting photographs of the interior of a private house at Hornsey 


Rise, N., showing the damage done in a number of rooms by a gas 


explosion which recently occurred owing to leakage of gas from a 
water-slide fitting in the morning room. Although the ceilings 
in many of the other rooms were blown down, and most of the 
furniture was practically ruined, all the electric light fittings re- 
mained hanging in position securely fixed. These fittings were put 
up by Messrs. F. Cuase & Co., of Greyhound Road, Tottenham. 


Annual Dinners.—The third annual staff dinner of the 
ANCHOR CABLE Co., LTD., was held on Saturday, January 12th, at 
the Co-operative Hall, Leigh. Mr. Н. R. Garrard, works manager, 
occupied the chair, and 25 persons sat down to dinner. During the 
evening letters apologising for inability to be present were read 
from Mr. J. O. Callender and Mr. T. Petersen. After dinner, 
Songs were rendered by the members of the staff, and among 
the toasts honoured were the following: “ Mr. T. O. Callender and 
the Parent Company,” The Anchor Cable Co.,“ "Mr. J. O. 


Callender and Mr. T. Petersen," The Press, and The 
Chairman,” 
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Trade Announcements. — THE CRVYSTALATE MANU- 
FACTURNG Co., Lrp., are now conducting their business from 
Tonbridge, instead of from their London office. 

Тнк ANTI-ATTRITION METAL Co., Lrp., have removed their 
registered offices to 50, Cannon Street, E.C. All communications 
should be sent there and not to the works. 

Tur D.P BaTrERY Co., LTD., have transferred their registered 
office to Lumford Mill, Bakewell, Derbyshire, where all matters of 
inquiry, accounts, &c., will be attended to. Except for the above 
transfer, no other alteration will be made in connection with the 
London office, 11, Victoria Street, Westminster, S. W 

Mr. W. Н. R. CLEAVE, of 6, Bristol Bridge, Bristol, has resigned 
the agency there of the Electric and Ordnance Accessories Co., Ltd., 
and from the let prox. he will carry a stock of the electrical 
supplies of Mr. G. Braulik, of Upper Thames Street, London, whom 
he now represents. 

Messrs. W. E. BunNAND & Co, of Lowfield Works, London 
Road, Sheffield, have purchased the patterns and most of the 
manufacturing plant of the Burnand Transformer Co., Ltd., of 
Oxford Street, Salford, and they announce that these transformers, 
in which they bave effected а number of important improvements, 
can now be obtained from themselves alone. They are being made 
under the direct supervision and control of the originator and 
inventor. New works are rapidly approaching completion. More 
than three-fourths of the work done last year was on repeat orders. 
An illustrated leaflet just received shows a 500-Kw. single-phase 
transformer and other specialities. 

Messrs, DavIDsON & Co., Lrp., of Belfast, announce that owing 
to the increasing requirements of their business in Scotland, they 
are taking larger and more commodious offices in Glasgow. After 
February 1st the address of their branch office in that city will be 
53, Bothwell Street. 

Mr. J. Henny PHELPS, of Splott Road, Cardiff, has been 
appointed agent for Messrs. J. E. Spagnoletti & Co., for the South 
Wales district. 


Canada.— THE CANADIAN GENERAL ELECTRIC Co. have 
decided to increase their factory accommodation by the addition of 
a two-storey building, 250 ft. long. The new portion will be devoted 
to the lamp and wire departments. It is expected that work on 
the new additions will be commenced in April next. 


Para Rubber.—The Financial News says that rubber 
to the value of £3,500,000 was produced in the State of Para during 
the ycar ended June 30th, 1906. 


Concert.—The staff of the Adams Manufacturing Co., 
Ltd., gave а Bohemian Concert at the Central Restaurant, Bedford, 
on Friday evening last. About 25 members of the London staff 
joined their co-workers at Bedford for the occasion, and the affair 
was 80 successful that plans are afoot among the staff for the 
establishment of а permanent social and entertainment 
organisation. Mr. Adams presided. 


Book Notices.—'* The Official Circular of the Tramways 
and Light Railways Association " for January contains a copy of 
the memorandum and articles of association in their amended 
form; a list of Bills relating to tramways only, and of Bills con- 
taining clauses relating to tramways deposited in Parliament in 
connection with the coming session, and а short description of 
each; a list of provisional orders deposited on or before December 
17th, 1906; references to Light Railway Orders; and two letters 
(тош the Board of Trade on Brakes and Lifting Jacks.” 

Mesars. Harper & Brothers are about to add another volume to 
their series of electrical handbooks:—'' Elements of Electric 
Traction for Motormen and Others,” by L. W. Gant, which, we are 


informed, is specially written for motormen, depót foremen, 


inspectors, apprentices and others employed on electric tramway 
systems, to serve also as an elementary text-book for students 
beginning the study of electric traction. The work is illustrated by 
specially prepared diagrams. 

“The Journal of the Franklin Institute.” Vol. CLXIII, No. 1, 
January, 1907. Philadelphia, Pa. The Institute. Price 50 c. 

“Fowler's Mechanical Envineers’ Pocket Book for 1907." 
Edited by Wm. H. Fowler. Manchester: The Scientific Publish- 
ing Co. 1s. 6d. net. 

" Gas and Oil Engines.” By Horace Allen. Manchester: The 
Scientific Publishing Co, 1907. Price 12s. 6d. net. 

"Die Kohlenglühfaden fur Elektrische Glühlampen.“ By H. 
Weber, Hanover: Dr. Max Janecke. 1907. Price 5.60 marks. 

Transformatoren und Asynchronmotoren.” By W. Winkel. 
mann, Hanover: Dr, Max Janecke. 1907. Price 4.20 marks. 


Ediswan Lamps.—In our issue of February 3rd, 1905, 
we mentioned that as the result of independent tests made at the 
Westminster Electrical Testing Laboratory, the “ Royal Ediswan ” 

ps came out at the top of the list. Another series of tests has 
lately been carried out by the same authority, with 16-с.р. 200-volt 
lamps of nearly a dozen different makes, purchased without the 
Knowledge of the makers. The “ Royal Ediswan" lamps again 
showed the best efficiency ; starting at less than 3°3 watts per 
iip they finished at slightly less than 4'0 watts per candle at 
the end of 500 hours, the average consumption being but little more 

! * watta per candle for the whole period. The candle-power 
Of any of the lamps at the end of tbe test was within j-c.P. of the 
mean, that is, within 8 per cent. of the rated candle-power. This 
Was the best result as regards candle-power and economy in energy 
ripe ра The average с.р. throughout was well sustained, and 
hole of the lamps easily complied with the new Standard 
except in initial o. r., which was rather high. The 


total waita at start and finish were less than 60. 


Dissolutions and Liquidations.—LLANBBRWST ELEC- 
TRICITY SUPPLY Co, Lrp.—A petition, presented by T. В. 
Farrington, civil engineer, Trinity Chambers, Llandudno, a creditor, 
for winding ap this company, will be heard at the Court Houee, 
at Blaenau Festiniog, on February 7th. 

JoHORE RUBBER AND PROSPECTING SYNDICATE, Ltp.—A meeting 
is to be held at the offices of Messrs. G. D. Peters & Co, Moorgate 
Works, Moorfields. on February 19th, to hear an account of the 
winding up from Mr. P. Gow, the liquidator. 


Charge of Stealing Fittings.—At Westminster Court 
on 19th inst., Thomas Young, 29, was remanded in custody on a 
charge of stealing electric light fittings from his employer, Mr. 
William Seymour, electrician, Ellis Street, Sloane Square, S.W, 


LIGHTING and POWER NOTES. 


Aberdare.—The B. of T. has deferred for a year the 
question of revoking the E.L. order of the U.D.C. 


Bath.—Negotiations between a special Sub-Committee 
and certain gentlemen, in regard to the offer to purchase the 
Council's electricity undertaking, mentioned some time ago, seem 
to be still going on, but so far nothing definite has transpired. 


Bristol.—The letter published from a correspondent 
signing himself ‘Protectionist” in last week's ELECTRICAL 
REVIEW, excited interest in Bristol, where there was no idea among 
the citizens that plant for the extended Corporation generating 
station at Avonbank was being made out of thiscountry. Alderman 
Pearson, the chairman of the Bristol Committee, in response to 
questions, stated that the Committee when it awarded the con- 
tract, knew nothing of the work being done outside the country, 
but he was not surprised at the statement that this was being done 
abroad. The Committee gave the contract to an English concern— 
the British Westinghouse Co., not because there was any predi- 
lection in favour of that company, but simply because their tender 
was £2,000 lower than that of their nearest competitor. The steam 
turbo-alternator was of 3,000 Kw. capacity, and by the contract the 
British Westinghouse Co. undertook delivery by October last, во 
that the machine might take its share of the winter load. "The fact 
that the machine was not delivered at the time contracted for, gave 
rise to questions which have to be dealt with. That was, how- 
ever, a separate question to be now raised. Alderman Pearson 
did not think the terms of the contract prevented a manufacturer 
purchasing from abroad or manufacturing out of this country parta of 
an appliance, and he bad little doubt that if a Corporation repre- 
sentative went to the British Westinghouse Works at Manchester, 
he would be able to see the work of building the turbo-alternator 
in progress, although possibly parts of it had been made in America. 
The Bristol Committee preferred English-made equipment, but 
foreign competition was very keen, and occasionally difficult 
questions arose with regard to allocating contracts. According to 
another authority, it is not the whole turbo-alternator that is being 
made in America for the British Westinghouse Co., but only part. 


Canada.—OntTari0.—The results are now to hand of the 
voting in the various municipalities of Ontario on the power 
question. In every place the power by-law has been carried by 
large majorities. Since the electorates’ decision, the Hydro- 
Electric Power Commission has held a meeting at which it was 
decided to continue negotiations with the companies developing 
power at Niagara Falls, with a view to giving them another, and, 
it is stated, a final opportunity of submitting revised prices for the 
supply of power to municipalities in the Niagara district which have 
applied for it. Upon these prices will, in a large measure, rest the 
future policy of the Government Commission as to the means to be 
adopted to supply electric power at a cheap rate. It thus remains 
to be seen whether the work of bringing the power to the various 
municipalities is done by transmission lines built by the Govern- 
ment, or by private individuals in response to calls for tenders, or 
by contract with existing companies. 

Orrawa.—The new Electricity and Fluid Exportation Act which 
is to be brought forward as a Government measure at the forth- 
coming Sersion of the Dominion Parliament, not only applies to 
electricity, but also prohibits the exportation of fluids such as 
petroleum and natural gas. Used in reference to electrical power 
the terms “ export "and “exportation " relate to the export or exporta- 
tion by means of lines of wire or other conductors. The Bill provides 
that no person shall export any power or fluid without a licence, or 
no power or fluid in excess of the quantity permitted by such 
licence ; provided that any person who immediately prior to the 
passing of the Act is lawfully engaged in the exportation of power 
or fluid, shall not, with respect to such exportation, be subject to 
the provisions of the Act, until three months after the Act goes into 


force, or until he has sooner obtained a licence under the Act; 


provided also that his exportation does not at any time during the 
interval rateably exceed in quantity of power or light, the amount 
which he was exporting prior to the passing of the Act. No person 
shall, witbout a licence, construct or place in position any line of 
wire or other conductor, for the exportation of power, or any 

line or other like contrivance for the exportation of fluid. The 
Government may grant licences for the exportation of power or 
fluid. Such a licence must limit the quantity to be exported, and 
this must be limited to surplus after Canadian copsumers bave been 
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supplied. Every such licence shall be revocable. The maximum 
penalty for breach of the Act is fixed at $5,000 and the minimum at 
$1,000. For laying a main or establishing a wire for such unlawful 
exportation the penalty is the same, and the lines may be confiscated. 
The Governor-in-Council may, by proclamation, published in the 


Canada (27010, impose duties not exceeding $10 per н.р. upon 
power exported from Canada, 


Continental Notes, — SwiTZERLAND.— Switzerland at 
present utilises hydro-electric power equal to 225,000 H. P., classified 
as follows:—13 per cent. for electric traction (tramways and rail- 
ways); 23 per cent. for the electro-chemical industry; 40 per cent. 
for lighting, aud 24 per cent. for motive purposes; notwithstanding 
which, it disbursed, between 1898 and 1904, 415 million francs on 
the purchase of foreign coal, which explains the eagerness with 
which new falls are being exploited. In the Canton of Berne 
there remaivs only the falls on the Oberland, estimated to give 
37,500 H.P., for whieh concessions are being applied for. Neverthe- 
less, this power is far from representing that actually required for 
heating, lighting and power purposes throughout the whole of 
Switzerland, for the railways need an average of 150,000 H.P. Hence 
& new concession has been asked for to utilise the Rhine above 
Mumpf, with a fall of 75 metres, which will require а canal and a 
20-km. tunnel, 3,800 m. of whose length will be situated in the 
Soleure district, 8,900 m. in the Bàle-Campaene district, and 
7,900 m. in that of Argovie.— Jndustrie El ctrique. 

France.—The Societe d'Electricitó de Paris, whose power 
station was recently described in this journal, has issued its report 
for the year ended June 30th, 1906. After referring to the installa- 
tion of four turbo-alternators of 5,000 kw., the report states that 
the requirements of the Metropolitan Railway would absorb the 
whole of the output of these four sets, and that in view of the 
probable demand from other quarters it was decided in 1905 to 
increase the capacity of the Saint Denis station to 60,000 kw. by 
the erection of three turbo-alternators of the three-phase type, and 
three turbo-alternators of the two-phase type. A considerable 
amount of prozress has been made since the date of the report, 
down to the end of 1006, It is expected to start two of the two- 
phase sets in March and to have the remainder in operation by 
August, when the capacity of the station will be brought up to 
60,000 Kw., as already mentioned. The report proceeds to state 
that the basis of the company's organisation is the agreement 
arranged with the Metropolitan Railway Co. for the supply of 
power during the pericd of the latter's concession, which runs to 
1945. In addition to this, the company has agreements with the 
North Parisien Tramways, the Société d'Eclairage et de Force, the 
Edison Secteur, and all the other companies which require addi- 
tional supplies to meet the larger demand anticipated from the 
impending redu. tion in the price of electricity in Paris. It would 
also be permissible for the company to approach manufacturers both 
in Paris and environs if it was considered advisable to do so, аз the 
law of June 12th, 1906, has established free competition except in 
regard to lighting, although a decision on the subject is reserved 
by the directors. The accounts of 1905-6 show a credit balance of 
£17,500, which sum has been carried forward. The share capital 
amounts to £1,000,000, and the directors express confidence as to 
the future development of the undertaking. 

TunKEY.— The Turkish papers on the 20th inst. announced that 
an Iradé was issued in October last authorising the Ordnance Dept. 
to make arrangements for the electric lighting of the city and 
suburbs, and the European shores of the Bosphorus. It is hoped 
that the Government will invite tendera from all countries for this 
important concession, which ehould afford British firms an oppor- 
tunity of competing.— Financial Times. 

Norway.— lhe Norse Electro-chemical Industry Association has, 
gays Afiirxveriden, made proposals to the Norwegian Government 
of a nature to arrest international attention. Tte negotiations 
have so far proceeded that a provisional agreement has been come 
to, of which the following are the main heads:—The company 
undertakes at the end of a period of 80 years to hand over to the 
Norwegian Government the Rjukanfos Waterfall in Tele- 
marken, the Vamma Falls in Smaalene, as well as the Boilefos 
and Flatenfos Falls in Wedenres—representing in all 310,000 н.р. 
In this transfer is included the waterfall plant and the 
electric power station and equipment, railways, &c., at each 
Fall. Inthe measure that the installations are completed they 


will be leased to the State во far as 5 per cent. of the power of 


each installation is concerned. On the other hand, the owners 
stipulate that the State shall consent to concessions on all necessary 
railways and power transmission lines; full freedom of trading 
for 25 years; and that the State do not hinder the participation 
of foreign capital in the company or companies, the management 
of which shall at all times comprise a certain proportion of Norse 
subjects, The Norwegian Government shall guarantee the com- 
pany’s bonds to the extent of 18 million kroner, which bonds shall 
be liquidated within 55 years, the State further binds itself not to 
impose before the expiration of the mortgages any special imposta 
for water-power or electrical working. The price for the State’s 
final taking over of the stations is to be reckoned according to the 
number of electrical н. р. in the ratio of 100 kr. per H. p. The 
companies actually concerned in this scheme are the Norske Aktie 
Bolaget fur Elektrokemisk Industri, the Aktie Bolaget Rjukan and 
the Aktie Bolaget Vamma. The matter has peculiar interest in 


view of the recently issued Government regulations repressive of 
foreign control of Norwegian industries. 


Coventry.—At a meeting of the Coventry City Council 
on Tuesday, Alderman О. West, chairman of the Electric Light 
Committee, stated that the manager had presented a very compre- 


hensive scheme of extensions at the electricity works, which has 
been considered by the Committee and accepted by it. The scheme 


aod the appointment of an outside expert isin the hands of an 
Executive Sub-Committce. 


Bolton,—Messra. Platt & Bleasdale, of Bolton, are 
putting down electric plant at the Drake Spinning Co.’s new mill 
оп Larkhill, Farnworth. This mill will contain 110,000 spindles, 


Dudley.—An industrial and trades exhibition, promoted 
by local enterprise, is being held in Dudley, with the idea of 
bringing before the public the numerous trades which are carried 
on in this busy part of the Black Country. At this Exhibition the 
Corporation Electricity D. partment has taken a stall, at which 
it is exhibiting p.c. Crompton motors; arc lamps and radiators, 
supplied by Meesra. Veritys; heating apparatus aud electric signs, 
supplied by the Sun Electrical Co. ; flame arc lamps and Kohinoor 
arc lamps, supplied by the Union Electric Co. With this exhibit 
and the numerous other attractions it is hoped by the department 
to bring prominently before the public, electric heating, lighting 
and power. The price of energy for lighting in Dudley is 
exceptionally cheap on the two-rate system, averaging about 21d, 
per unit, and for power, 1d. per unit. 


Dundee.— Mr. J. F. C. Snell has been selected by the 


Electricity Sab-Committee to report on the question of a new 
power station for the city. 


Ealing.—A L. G. B. inquiry was held last week into an 
application made by the T.C. for sanction to a loan of £7,000 for 
the provision of additional plant at the electricity works. In 
regard to further extensions, Alderman Griffin mentioned the 
question of obtaining а supply in bulk from a company instead of 
expending further money on the undertaking. Alderman Peel, in 
reply, stated tbat after Mr. H. R. Hooper, last year, suggested that 
a spare set should be put in, һе approached two companies about 
supplying Ealing in bulk. The company which could do во was the 
Metropolitan Electric Supply Co. from their works at Willesden. 
The company had quoted terms considerably in excess of the cost 
to Ealing, and they had not been able to come to terms. The 
engineers of the two undertakings had conferred with a view to 


modifying the terms quoted. We believe negotiations are still 
being carried on. 


Egham.—On condition that the maximum charge of &d. 
per unit is only levied in extraordinary cases, where the premises 
to be supplied are a great distance from tbe mains, the U.D.C. has 
agreed to withdraw its opposition to the prov. order for E.L , being 
applied for by the Egham Electric Supply Syndicate. 


Grimsby.—The E.L. Committee on the 21st inst. 
reported that owing to the great increase in the demand for 
energy, it is necessary to further extend the plant, at a cost of £4,000. 


A special committee was appointed to consider the question of 
applying for the necessary loan. 


Hamilton.—The T.C. has agreed to ask the Secretary 
for Scotland for additional borrowing powers to the extent of 
£12,000 in connection with the burgh E.L. scheme. 


Huddersfield.—The Corporation electricity works is to 
be extended, and new turbine plant installed. 


London.—ManRYLEBONE.—At the meeting of the B.C. 
on January 17th, the Electric Supply Oommittee reported that it 
very much regretted the interruptions which recently occurred in 
the supply of electricity in the borough. It had informed con- 
sumers who complained, that the failure was due to unavoidable 
accidents. Mr. A. Wright, the consulting engincer, had informed the 
Committee that the primary cause of these interruptions was flashing 
over at the commutator of one of the dynamos. At a conference of 
engineers, which was being held at the actual time of the second 
failure, it was stated by the manager of Messrs. Parsons & Co., the 
contractora who supplied the electrical plant, that the remedy 
which has been discovered for the electrical instability of the 
dynamos was to increase the width of the mica insulation between 
the copper commutator strips. 'This has been proved by the fact 
that since this modification in the manufacture of the machines, no 
flashing over of the commutators has occurred in the case of the 
dynamos which have been altered at the generating station or at 
other stations where similar alterations have been made. Four of 
the dynamos at the Council's generating station have now been 
altered, and the work of altering the remaining four is being 
proceeded with аз fast as the armatures can be spared. 
The consulting engineer has for some time been in communication 
with the makers of the automatic cut-outs with a view to ascertain- 
ing what steps can be taken to ensure a faulty machine cutting 
itself out some seconds previous to the uninjured machines being 
cut-out by their circuit breakers by reason of excess of load, and 
Messrs. Siemens Bro&, the manufacturers of the cut-outs, after 
experimenting for some time, have devised an arrangement, which 
appears to be satisfactory, by which this result may be obtained. 
In most p.c. stations supplied by slowly revolving armatures, the 
paces has been to abolish the use of maximum cut-outs во as to 

eep the uninjured macbines on the circuit even at the risk of 


UE о their armatures. He doesnot recommend this practice 
being followed at Marylebone Station, owing to the danger of the 
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resulting increased load causing the other machines to flash 
over, as although the extra thickness of the mica will reduce 
the flashing over tendency under normal conditions, such flashing 
over might still occur on а sudden abnormal increase of load. It 
is, therefore, hoped that the device which Mesers. Siemens are pre- 
pared to install will prevent the necessity of kecping the machines 
in commission.- Pending the alteration of all the armatures, and 
the installation of the new time limit cut-outs he (Mr. Wright) had 
given instructions for a man to be stationed at each turbine at all 
times of peak load, and to use the thin mica commutator machines 
as rarely as|possible—in other words, to concentrate the load on 
the newly commutated machines. Messrs. Siemens Bros. have 
quoted for the supply, delivery, and fixing of the time limit 
arrangements for the switchboard for the sum of £12 each. 
The consulting engineer advises that 10 of these wil] be neceseary, 
and the Committee bas agreed to their purchase. 

t The installation of the system of the lighting of Oxford Street 
with arc lamps being complete, notice has been given to the Gas 
Light and Coke Co. to discontinue the supply of gas. The borough 
surveyor is to remove the lamps and columns. 

Стоки NkEwrxaTON.—The E.L. Committee has passed an estimate 

of £300 for meters and £300 for house services. Failing the 
obtaining of more advantageous terms elsewhere, the Finance Com- 
mittee bas been authorised to borrow £5,000 from the L.C.C. for 
E.L. mains at 4 per cent. interest. 
I. C. C. Power Вп, Уе understand that a meeting was held by 
the Middlesex О.С. at the Westminster Guildhall on the 15th inst., 
at which local authorities outside the L.C.C. area were invited to 
send delegates to consider a line of action in regard to the Bill. A 
conference was also convened by the Middlesex District Councils’ 
Association for the 21st inst., at the same place, in regard to the 
abore Bill. 

Acommittee of combined London Ratepayers’ Associations (some 
44 in number) is organising opposition to the L.C.C. Electric Power 
Bill, and petitions are being prepared. 

The experience gained by the Highways Committee of the L.C.C. 
has led to the conclusion that some further revision should now be 
made of the fees hitherto charged for meter testing, and that some 
modification of the rules should also be made. Negotiations on 
the subject have been entered upon with the B. of T., and the 
Board has intimated that it will be prepared to coneider the 
question of giving approval to the proposed new rules and scale of 
fees after the publication of the proposals by advertisement. The 
Committee has accordingly had the revision made, and the echeme 
has been placed before the Council for approval. 

SovrHWABK.—The Works Committee and the Electric Lighting 
Committee report having considered the letter referred to them 
from the London Electric Supply Corporation renewing their offer 
to supply the Council with electricity for lighting public lamps at 
114. per unit, and state that the Corporation has reason to believe 
that the offer, if accepted, would result in a substantial reduction 
in the cost of the public lighting of the borough. Both committees 
bare decided in favour of no action being taken in the matter. 

WoorLwIcH.—In regard to the financial affairs of the B.C. elec- 
tricity undertaking, we understand that the accounts of the under- 
taking are in such а state that neither the late nor the present 
Council could apply for a loan. There is an overdraft of something 
like £60,000, and of this amount £42,000 represents capital expendi- 
ture on electricity account; it is not known on what the money 
has been spent, and it cannot be allocated to its proper account. 
The chairman of the Finance Committee recently stated that the 
only way he could see of wiping out the overdraft was by levying an 
increase of from 6d. to 8d. in the £ on the rates. 


Hitchelstown (Co. Cork).—The L.G.B. has sanctioned 
the application for a loan of £2,320, made by Mitchelstown 
КРС. for the scheme of electric lighting for that town. The loan 
is to be repaid in 25 years. 


New Zealand.—Water Power Scueme.—Mr. Hay 
has reported at some length on the development of water power 
for industrial p The following are the schemes reported 
on:—Kaituns and Huka (Auckland district); Tauherenikau and 
Hatt (Wellington); Clarence, Coleridge and Opihi (Canterbury); 
and Teviot (Otago). Any scheme can be carried to fall develop- 
ment with little loss. For partial development it would be 
esential, to avoid future loss, to lay down full size conduits in the 
first place, as they conld not be subsequently enlarged without 
interrapting working for a considerable period. This means 
large initial outlay; and in view of the fact that the total power 
available could not be fully utilised at first, some of these 
schemes do not appear to warrant such outlay, Details are gone 
nie. and, in regard to the Kaituna, we note that Mr. Hay advocates 

1 5 of two power stations to utilise the available power, 
s s stations, combined, would develop about 50,000 н.р. on the 
i 5 Any of the larger Kaituna schemes would deliver energy 
the citer Thames and Waihi districts at lower rates than 
i sre schemes, by 15 per cent. at Auckland and by 20 per cent. 
в = i. For large and continuous supplies to Auckland a charge 
1 108. would give а good return, and one of £4 10s. to Waihi 

rd be profitable. These are the extreme minimum rates. In 
бы = one of the Huka schemes, turbines with vertical shafts 
necessary, unless excessive excavations were made. The 

{е бы would be about 22,000 m.p. This scheme, com- 
тШ with transmission lines to serve the Auckland district only, 
1 5 Соң about £615,000. To develop half the available power 
pe something like £325,000. If the water were all con- 

and necmmary dams, &c., constructed, 70,000 н.р. could be 


developed, but for continuous working, 38,000 н.р. would be the 
probable limit. The low fall at Huka would entail much more 
expensive plant per horse-power than in the case of higher falls, 
and this, with the long-distance transmission, would increase the 
cost of power obtained from here. The cost for a continuous supply 
to Auckland is put at £6 10s. per horse-power per annum. 

Tus N.Z. Exaisrrion.—The machinery exhibit comprises four 
classes—gas engines, electrical machinery, motor-cars and machine 
tools. We are pleased to learn from а local source that the electrical 
machinery is wider in ita distribution than anything else in the 
Machinery Hall. The principal electrical exhibit consists of two 
generating sets used in connection with the lighting of the exhi- 
bition. The aggregate horse-power of these is 250, and they are 


both intended for use at Timaru. 


South Africa.—East Lonpon.—Our Cape correspon- 
dent writes:—The Military Tournament held on December 26th 
and 27th, was illaminated by enclosed arc lamps and a number of 
incandescent lamps supplied from the tramways at 500 volte 
direct, temporary overhead mains being run from the tram 
terminus at Upper Oxford Street. Owing to the great demands of 
the tram service on the p.c. supply, it was found necessary to boost 
the voltage at the terminus by а motor-generator, the motor 
being connected on the alternating system. Dwelling in tents 
on the Beach is a great feature of the Christmas holidays here, and 
the department connects incandescent lamps in tents at a charge 
of 6d. per day per lamp. 

KIMBERLEY.—At a large fire in Lower Jones Street recently, the 
overhead portion of the telephone system, which was only recently 
constructed, suffered considerably, the wires in falling coming in 
contact with the tramway trolley wires. The traction current was 
thus carried into the premises of telephone subscribers, causing 
several additional fires. The wires burnt the fire hose and electro- 


cuted several dogs. 


South America.—BveNos Ayrrs.—The Cia. Alemana 
Transatlantica de Electricidad has, according to the Review of the 
River Plate, purchased 33,800 sq. metres of land at a cost of 
$385,000 M/n. On the site the company proposes to erect a power 
station of a capacity of 120,000 н.р, Our contemporary states that 
the contract for the boiler plant has been placed with Messrs. 
Babcock & Wilcox. 


South Lancashire,.—We learn that the Clifton and 
Kersley Coal Co., a well-known colliery concern owing several 
collieries between Manchester and Bolton, has generously offered 
to affix brackets (for lighting) on the tramway standards of the 
South Lancashire Tramways Co.8 new line from Unity Brook, 
Kersley, to Newtown, Pendlebury. The tramway company was 
not required to light this particular route. 


Southampton.—The following new scale of charges for 
energy for power has been adopted by the Electricity and Tramway 
Committee :—Less than 200 units per H.P. per quarter, 2d. per unit; 
over 200 and under 250, 1jd.; over 250 and under 300, 14d. ; over 
300 and under 350, 11d.; beyond, 1d. 

The T.C. is recommended to apply for a loan of £17,000 for the 
provision of additional plantat the electricity works. 


Windsor.—The Windsor E.L. Co. hes offered to install 


the E.L. at the Workhouse for £108 10s., and to keep the installa- 


tion in proper repair, on a five years’ contract, for £15 per annum. 
The cost of energy per year at 7d. and 3d. per unit is estimated at 
£84 17s. 3d.,a considerable saving on the cost of oil lighting. 


TRAMWAY and RAILWAY NOTES. 


Bacup.—The Bacup Corporation Electricity Committee 
has resolved that the Rawtenstall Corporation Bill for powers to 
reconstruct and electrify the Bacup tramways be opposed in the 
next session of Parliament. The portion of tramways in Bacup 
р measures 2 miles 3 furlongs, and is a very lucrative 
section. 


Canada (WINNIPEG).—A group of local capitalists are 
about to float a company under the name of the Suburban Electric 
Railway Co. with a capital of $5,000,000. The promoters propose 
to build 800 miles of road, tapping Lake Winnipeg on the east sido 
and offering facilities for developing several new summer resorts, as 
well A Pin nr of е 5 Кы in wood, fish, and other 
commodities. is gener elieved tha уу Y itali 
dT. ыыы у t New York capitalists 

BARRIE (Ont.).—The municipality has arrived at 

with the Nicholls Electric Railway radice кегеру 1 
to get a full freight and passenger connection with the C. P. R. at 
Grenfel or Midburst in return fora 25 years’ franchise which the 
town will give to the syndicate on certain terms. Under the terms 
of the agreement the syndicate is to have exemption from lceal 
сагаш It із ee that the by-law authorising this egree— 
ment will receive the support of the r ‘omit 

ама рро the ratepayers at the fortkcoming 
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Continental Notes.— ITALY. — The electrification of 


the following existing railway lines has been approved by the 
Government :— 


Milan District.—Milan-Monza-Lecco, £144,000; Usmate-Ber- 
gamo, £56,000; Calolzio-Ponte San Pietro, £20,000; Gallarate- 
Arona. £88,000; Gallarate-Laveno, £104,000; Domodossola-Iselle, 
£96,000. 


Naples.—Naples-Salerno and branches to Torre Annunziata- 
Castellamare Stabia, £200,000. 


Genoa.— Railway round the City, £40,000; 
Busalla, £174,400. * 


Florence.— Pistoia-Porretta, £320,000. 
Turin.—Savona-San Giuseppe, £140,000; Bardonecchia-Modane, 
£168,000. 


Pontedecimo- 


ALSacE.—A scheme to establish a system of rail-less trolley ca 
in the town of Mulhouse, is at present under consideration. 


Dudley—Tipton.—The electric tramway from Dudley 
to Tipton was reopened for passengers on Saturday last week 
after re-equipment. For a great many years this section of 
the Black Country tramway system was worked by steam, but about 
18 months ago the line was closed, with the result that great incon- 
venience was caused to both Tipton and Dudley residents, as 
between the Tipton Green part of the parish and Dudley the only 
means of communication, other than by walking, was cut off. At 
present the new service is open only as far as Princes End, a 2d. 
stage. Beyond the terminus—at Gorpel Oak—a difficulty has 
arisen in respect of the subsidence of the road through mining 
operations. The reconstruction for the electrical equipment of the 
line in the direction of Ocker Hill and beyond is in progress, and 
with the connecting up of the section at Gospel Oak—a difficulty 
which, it is believed, will be overcome in the near future—through 
tramway communication between Dudley and Wednesbury will be 
restored after a discontinuance of two-and-a-half years. It may be 
added that with the opening of the Tipton line, which was hailed 
with the liveliest satisfaction, there are now seven distinct electric 
tramway routes converging on Dudley. 


East Ham.—A conference is to take place between 
representatives of the T.C. and the Barking T.C. in regard to the 
light railway lease and various points at issue. Ап arrangement 
has been come to, for 12 months, for inter-running between the 


East Ham and West Ham'tramways from High Strcet, East Ham, 
to Stratford Broadway. 


Edinburgh.—The city is still engaged in the discussion 
of tramway matters. The Tramway Committee recently reported 
to the T.C. upon the different systems which it inspected in 
December last. ‘The lessees stipulated that the Mound route should 
be electrified, апа the portion between Tollcross and Gilmore 
Place adapted for both electric and cable traction; that the 
Corporation should pay the whole cost of electrifying the Mound 
route, and adapting the Tollcross section ; and that the lessees pay 
7 per cent. upon the cost of electrifying the Gilmore Place route 
by the overhead system, even if any other system is adopted. It 
was recommended that the Council should convert the route from 
the Mound to Tollcross to the electric conduit, and from there and 
along Gilmore Place to the city boundary to the overhead system. 
Another suggestion was that ће “ G. B." surface-contact system 
should be installed ; this was out-voted. The Committee agreed to 
the construction of а further section of route on the cable system, 
and to a small section on the overhead system, the two latter being 
on the Leith side of the city. We understand that it is proposed 
to adopt a single-pole conduit system, suggested by Dr. Kennedy, the 
existing small cable conduit and light rails being adopted. That 
this should be seriously considered, after the adverse experience 
with the large, much better drained, and far more costly system 
installed in London, where weather conditions are much more 


propitious, is possibly in keeping with the chaotic conditions out- 
lined above. 


Glasgow.—At a meeting of the T.C. last week, a 
long discussion took place over the proposal of the Tramways Com- 
mittee to build 100 new cars. Mr. Battcrsby objected to the 
recommendation as it involved an expenditure of £60,000, and 
would mean the augmentation of the wages bill for the additional 
motormen апа conductors required to work them by £13,000 or 
£14,000 a year. There was no question about the extravagance 
which.was going on, as they found from the last annual report that 
after all deductions had been made only £36,000 was left. If they 
went on at the present rate they would fall even below that 
margin. Beforethe cars were built inquiry should be made as to 
the electrical power at their disposal. Treasurer Stevenson 
seconded, but for different reasons. He did not think that the 
Tramways Committee was the best judge of what was a good 
type of car. In Hamburg and Vienna and other big cities on the 
Continent, they had much largercars thanin Glasgow. He thought 
that the question should be considered of constructing cars on the 
bogie system, as had been done by the L.C.C. In regard to the 
top deck-covered cars, he spoke of the oscillation, and said that if 
passengers on the car were few in number it rocked like a ship in a 
rough sea." Mr. Mason argued that all the new cars should be top- 
covered. Bailie Russ ll] pointed out that bogie cars could not 
negotiate the present curves! Bailie Scott advocated bogie cars to 
hold 120 passengers. Mr. McFarlane, in referring to what other 
municipalities bad done, said that only six months ago the entire 
tramway Bystem of Birmingham came into the hands of the Cor- 
poration, and it had 65 miles of double track compared with 86 in 
Glasgow and had 720 cars. The Glasgow Corporation had stated 
thut its requirements would only be met by something like 11 ors 


per mile. At present Glasgow bad only nine. Twenty bogie cars 
had been built for Birmingham, but at present that municipality 
had at least 100 under construction that were not of the bogie 
type. In Glasgow they had now reached such a condition of things 
that they were in а 5 per cent. worse position asto the number of cars. 
than they were three and a half years ago. The Committee had to 
take on an extra number of men to turn out the cars at the rate of 
three per week, so great was the pressure. Surely it was desirable 
that it should start at once to make up what was considered the 
normal quantity of cars. As far as the capital of the undertaking 
was concerned, he pointed out that up to date the expenditure was 
within £3,000,000, and they had reduced the amount of borrowed 


money by one-half. The Committees recommendation was 
approved by a large majority. 


Handsworth.—The Tramways Committee has reported 
that the B. of T. has renewed the licence for the cable cars until April 
5th next, the date upon which the consent of the Council to the 
use of cable traction expires. The Committee also has urged the 


Council to request the tramway company to increase the speed of 
the cars. 


Hastings.—Considerable dissatisfaction exists in the 
town with the tramways on the front, which have recently been 
installed on the Dolter surface contact system. A local paper, 
commenting editorially on the matter, says there would be little to 
complain of if there were no flashes due to bad collection, no need 
for continually crow-barring cars past dead studs, no blinking 
of the lights and no clatter of the skate on the studs. Our Hastings 
contemporary is surely getting fastidious ; we, in common with 
many others, are anxiously awaiting an opportunity to see a Dolter 
car running. We may add that the Dolter Co. blame the uneven 
paving of the track; the latter was laid by the local tramways 


company, who also equipped the cars. This, however, hardly 
accounts for dead studs. 


London.—L.C.C.—Without consideration of the exor- 
bitant outlay required for the conduit system as likely to) affect 
them in the least, some of the inhabitants of districts where the 
L. C. C. desires to lay down tramways continue to protest against the 
overhead system. Meetings have been held at which resolutions 
have been passed asking the local authority to refuse to consent to 
any system using overhead wires. 

The Council at Tuesday's meeting postponed for a week the con- 
sideration of & recommendation to sanction an expenditure of 


£206,453 for the installation of the overhead trolley system between 
Beresford Square, Woolwich, and Plumstead. 


LaMBETH.—The B.C. has decided to object to the regulations 
and by-laws proposed to be made by the B. of T. in regard to 


increasing the maximum speed of tramcars in the borough from 12 
to 16 miles an hour, and on curves from 10 to 12 miles an hour. 


Manchester—Oldham.—A_ through service of elec- 


tric cars has this week been inaugurated between Manchester 
and Oldham. There was a ceremonial opening on Monday, in 
which representatives of the two municipalities took part. The 
inhabitants of Oldham—to whom the opening is of importance— 
were present in large numbers. "The parties from Oldham and 
Manchester met at Hollinwood. Manchester has for some time had 
running powers through the intervening district of Failsworth, 
and the through connection marks а new, апа doubtless 
profitable, era for the tramway undertaking. The Lord Mayor of 
Manchester was invited to cut the white tape which spanned the 
highway at the boundary of Oldham ; and the chairman of the 
City Tramways Committee, in the course of & short address, said 


‚ the line would add another eight miles of single track to the 162 


miles run over by Manchester cars, making 170 miles, Manchester 
would soon be able to convey Oldham people from Waterhead, 
through the city, to Altrincham, а distance of 18 miles, without 
changing cars. The city of Manchester now covers 60 sq. miles, and 
18 towns and urban districte, and serves over one million of popu- 
lation, with her tramway system. The connection with Oldham, 
Mr. Wainwright stated, marked a change in the Committee'a policy. 
Hitherto they had practically had no exchange of through running 
with other corporations, but they hoped before the year was out 
that they would have come to terms with Salford, so that Salford and 
Manchester people might be able to reach railway stations and 
other places without changing cars. Oldham had adopted weekly 
tickets and contracts, with great convenience to her people and 
profit to her revenue. He hoped the Manchester Corporation 
would—in fact, he might say that next April they meant to— 
follow to some extent in Oldham's footsteps and provide workmen's 
weekly tickets. The agreement between Manchester and Oldham 
for interchange of traffic would be a great public convenience and 
add strength to the two tramway undertakings. The Mayor of 
Oldham (Dr. Gourlay) welcomed the Manchester representatives 
and reciprocated the wish expressed for the prosperity of the joint 
undertaking. The Manchester cars proceeded to Waterhead and 


returned to the Oldham Town Hall, where tea was served. The 
cars were illuminated at night. 


New Zealand.—Dvtnepin.—In consequence of a dis- 
pute the Arbitration Court has fixed the rate of wages for tramway 
employés as follows:—Motormen and gripmen, 1s. an hour; con- 
ductors, 104d.; firemen, track repairers, overhead men, ropemen, 
and linesmen, 1s. each; car examiners, 122d.; track cleaners, 1140. ; 
all general labourers, including car cleaners, 104d. The chairman 
of the Conoiliation Board is empewered to fix the rate for under- 
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under which wages are fixed at 10s. a day, and on Bundays the men 
are paid 10s. for the first eight hours, and 18. 6d. an hour there- 
after. Motormen will earn about £148, or with overtime £160 а 

ear; conductors £130, or with overtime £140 a year. It is under- 
stood that the award governs the wages of tramway employés in 
other centres. 

TakaPUNA.—The Waitewata С.С. has agreed to terms offered by 
a syndicate for an option to construct electric tramways within the 
district. The Council will have the option of taking over the 
undertaking at the end of 30 years. 

AvcCKLAND.— The strike which we noted in these columns as 
having taken place on the tramway system some time ago has been 
finally settled, on the understanding that before any employé is dis- 
missed he shall be allowed to state his case before the general 
manager. The matter seems to have created considerable excite- 
ment in the colony. A conference of delegates from the tramway 
unions of Auckland, Wellington, Christchurch, and Dunedin has 
been held in Wellington to draw up a basis for the federation of the 
four unions. The object is with a view to the “ general betterment” 
of the tramway employés in the four centres of the colony. 

In regard to the question of the percentage of profits to be paid 
to the Council by the Auckland Electric Tramways Co., it appears 
that the Council is dissatisfied with the methods adopted by the 
company. Tbe Council contends that the sum for depreciation 
should not be set aside until its interests have been considered. The 
basis of car-mileage in the city and suburbs is also not considered а 
satisfactory one to the Council on which to base its sbare of the 


profits. 


Rawtenstall.—It has been decided to demand a poll of 
ratepayers on the question of the purchase and electrification of the 
tramways, and the necessary petition is being prepared. In the 
Lumb Valley portion of the borough dissatisfaction prevails, and 
it appears that, unless the Corporation decides to extend the lines 
up Lumb Valley, the scheme will be opposed. 

At a town’s meeting on Tuesday last week, a resolution was passed 
authorising the Corporation to proceed with its Bill for the recon- 
straction and electrification of the tramways. 


South Australia.—Not only has the Bill empowering 
the Government to purchdse and electrify the whole of the Adelaide 


tramway system passed through both Houses of Parliament, but an . 


important addition has been made. The Railway Commissioner haa 
been able to get a clause added which gives him power to electrify 
any of the existing railway lines under his control. The Adelaide 
tramways now consist of 30 miles of double track. The track will, 
it is estimated, cost £120,000; another sum of £120,000 is allowed 
for overhead construction and equipment, £5,000 for the erection of 
a power house, £25,000 for equipment of the same, and 150 cars are 
to be obtained at a cost of £1,000 each. 


West Ham.—A provisional settlement has been arrived 
at between the Council and the North Metropolitan Tramways Co. 
in connection with the acquisition by the Council of the company's 
undertaking, whereby the company is to accept £1,478 in payment 
of its costs, Top covers are to be fitted to 20 cars. 


TELEGRAPH and TELEPHONE NOTES. 


Birmingham.—There was a partial breakdown of the 
telephone system last week, due to the fusing of one of the large 
cables on the 12th inst. 


Cuba—United States of America.—A decree has 
been issued by the Provisional Governor, granting a concession to 
the Commercial Cable Co., of Cuba, an American organisation, to 
lay submarine cables between the continental coast of the United 
States and Cuba, and to work and maintain a cable service between 
those countries from January 10th, 1907.— B. of T. Journal. 


Glasgow.—At a meeting of the National Telephone 
Society for Glasgow and the West of Scotland, an address was 
delivered by Mr. J. R. Brown, contract agent for Glasgow, on 
“Contract Department Working.” He stated that there were 
29465 telephones working in Glasgow, an increase of 17,648 during 
the past three years. This worked out at 128 telephones to every 
1,000 of the population, and in this respect Glasgow occupied the 
foremost place amongst the cities of the United Kingdom. 


Indian Telegraphs.— The recent report of the Indian 
Telegraph Department enables us to read with interest а memo- 
nadum drawn up by the Committee of the Bengal Chamber of 
Commerce on certain items which, from the business man's stand- 
Point, are in need of improvement. The memorandum commences 
by drawing attention to the charges and certain anomalies in the 
tates which result in the curious condition tbat, for a long message, 
the charge is less if it be split into several telegrams than if it be 
snt as one. For urgent messages the minimum charge is 2 rupees 
for 16 words, and 4 annas per additional word. Considering the 

uces over which a telegram may bave to be transmitted, the 
for the message does not appear to be excessive, though the 
ate word tiff dues, Ordinary mesuges cont 1 япма per, word 


for 16-worá messages, and 2 annas per word for extra words. The 
Committee also wishes to urge a reduction of the rates for foreign 
telegrams. . 

A number of suggestions have been received from leading 
mercantile firms for the introduction of a system of deposit 
accounts, permitting firms of good standing to open two accountes— 
one for foreign and one for inland telegrams. The telegrams sent 
against these accounts would be entered in a book, similar to a 
bank pass-book, to be brought by the messenger with the telegram. 
This system might be convenient to the business house, but it is 
questionable if the department could reasonably undertake the 
extra clerical work involved. Some such device as the issue of 
books of telegraph forms, with counterfoil for number of words and 
date of dispatch, might be adopted. 

The necessity for signing twice in connection with each telegram 
dispatched, in consequence of the new guarantee which has to be 
given with reference to code words, is found to cause great 
trouble and inconvenience. This would be obviated by the use of 
books of forms before alluded to. 

Railway telegraphs, it is said, should be taken over by Govern- 
ment to ensure better working. Complaints of delays in delivery, 
transmission, repetition, &c., and of inaccuracies and mutilations, 
are numerous, 

As will be secn, with the exception of, perhaps, the last clause, 
no very serious complaint is brought forward. The memorandum 
is, however, well worthy of the attention of the department as an 
indication of the lines along which improvements may be insti- 
tuted for the bencfit of the community. 


Lighthouses and Lightships.—The Committce of the 
Liverpool Underwriters’ Association reports that considerable pro- 
gress has been made in the utilisation of submarine signalling, by 
which vessels equipped with the apparatus are able to ascertain 
their position with reference to the point from which the bell 
warnings come. Many vessels and liehtships are at present fitted 
with the apparatus, and a wider adoption of this aid to navigation 
would considerably increase the security of life and property at 
sea. Tne Mersey Docks and Harbour Board have decided to install 
the wireless system of communication on the North-west Lightship, 
and the question of similarly equipping some of the Board’s shore 
stations is being considered. The North-west Lightship is already 
provided with the submarine signalling apparatus, which is, so far 
as the Committee are aware, the first permanent application of that 
system of signalling to any lightship in home waters. Fifty-one 
lighthouses and light vessels are now connected electrically with 
the telegraphic system of the United Kingdom, and the Committee 
trust that during the ensuing session of Parliament opportunity 
will be taken by the Government to obtgin powers to arrange for 
the whole of the lighthouses and light vessels to be electrically 
linked with the shore stations, so that the earliest possible notice 
may be given to the coastguard or lifeboat ofticers of wrecks or 
other casualties in their neighbourhood.— Standard. 


Marine Insurance and Wireless Telegraphy.—The 
question of the importance of wireless telegraphy to insurance, 
especially marine insurance, was discussed in a paper by Herr 
Nairz, presented at a conference of the Association for Insurance 
Science held in Berlin on January 15th. After pointing out that 
premiums had constantly declined since the earth was surrounded 
by an extensive network of submarine cables, the author suggested 
that a similar movement would presumably also take place to a 
large extent, owing to the operation of radio-telegraphy and radio- 
telephony. By the agreement concluded at the Berlin conference 
stations were compelled to give preference under any circumstances 
to calls of distress from ships at sea. Dy means of numerous 
examples the author showed how frequently pleasure steamers had 
been requisitioned by wireless telegraphy to render real assistance, 
and he stated that the risk was more favourable with sbips equipped 
with apparatus of this kind. It was only due to the conservative 
character of shipowners that the majority of vessels were not 
already provided with installations. A few thousand marks 
were saved, whereas hundreds of thousands might be lost under 
certain circumstances. He concluded by predicting that it was 
only a question of time before every vessel would be equipped in 
this way. 


New Zealand.—The Austrian Consul at Auckland, in a 
recent report, states that there are in New Zealand 1,857 post 
offices, and 13,424 telephone offices ; there are 7,944 miles of tele- 
graph line, with 23,704 miles of wire. The utilisation of wireless 
telegraphy between New Zealand and Australia is still in project; 
the Postmaster of New Zealand, Sir Joseph Ward, after leaving 
the Conference at Rome, decided to visit tbe United States in order 
to study the several systems and their results. The Australian 
director of the International Telegraph Construction Co., which 
uses the Schoemaker system, bas laid before the Postmaster the 
advantages of this system for use in Australia and New Zealand, 
with proposals as to the places in these two countries where 
stations could be erected. The Wellington Chamber of Commerce 
has applied to the Government for the installation of telephonic or 
wireless telegraphic communication between the Cape Palliser 
lighthouse and the mainland. 


Telephone Agreements.—In tbe City of London 
Court last Friday an action was brought by tbe P.M.G. against Mr. 
F. C. Nash, Culford Mansions, Cadogan Square, to recover the sum 
of £7 9s. 9d. for telephone charges due in advance. The defendant's 
telephone had been disconnected. Judge Lumley Smith raid he 
felt he must give judgment for the Postmaster-General, with costs, 
hut the defendant would bare every opportunity to appeal. 
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Switzerland.—The Swiss telephone system had in 1905, 
according to the last return, increased to over 252,235 kilometres of 
line, and the number of subscribers to 50,333. By comparison with 
the various European States, Bwitzerland occupied in 1904 the first 
place for the number of telephone offices per square kilometre, as 
she had more than one per square kilometre, Spain, by the same 
comparison, was last. From tbe point of view of number of 
inhabitants, Switzerland occupies fourth rarik, with onc station for 


every 64 inhabitants. In front of her are Sweden (1:47), Denmark 
(1:52) and Norway (1:59). 


Telegraphic Interruptions and Repairs :— 


CABLES. 


INTERRUPTED, Fanny. 
Trinidad-Demerara (No. 1.) гә .. Aug. 26, 1901 .. 
Paramaribo Cayenne x 958 ae T .. Nov, 27, 1906 .. és 
Cayenne-Pinheiro 6% E js .. Aug. 18, 1902 .. A 
St. Lucia-Martinique .. May 7, 1902.. ‘ 
Dominica-Martinique .. .. Мау 7, 19%.. : 
Guadeloupe- Martinique `. . . Aug. 99, 1906 .. š 
Mole St. Nicholas-Port au Prince .. we .. Aug. 16, 1906 - 
Curacao-Coro 
Curacao-La Guayra | Closed.. ‘x аә .. Jan. 12, 1906 .. ёа 
Curacao. Maracaibo 
Reissa-Issa and Reissa-Yemani (Yemen).. .. Oct, 22, 1902.. 
Tarifa-Tangier . T Бн .. Jan. 18, 1904 .. 

Port Arthur-Chifu (Closed) .. .. Mar.9, 1904 .. 
Garachico-Santa Crus .. ғ .. July 19, 1906 .. 
Las Palmas-Arecife im fg . Aug. 18, 1906 .. 
Guantanamo- Mole St. Nicholas .. Nov. 22, 1900 
Mole Bt. Nicholas-Cap Haytien .. Nov. 22, 1906 
Fao-Bushire А gs 805 T .. Dec. 4, 1906 .. 
Martinique-Paramaribo m Us и? .. Dec. 17, 1906 , 
Gibraltar-Tangier T 25 ut .. Jan. 2, 1907 
New Brunswick-Prince Edward Island Jan. 9, 1907 
LANDLINES, 
Puerto-Barrios T vs .. Aug. 28, 1902 
Boukhoum Kale-Tifles .. 


„Jan. IJ. 1997 . Jan. 17 


Wireless Telegraphy.— The Eiffel Tower seems to be 
specially adapted for the purpose of a wireless telegraph station. 
Recent experiments have enabled constant communication to be kept 
up with the eastern frontier of France by its means, and messages 
have been sent to Berlin. It is now proposed to establish regular 
communication between the two capitals, using the Tour Eiffel as 
the French station. Messages have already, it is stated, been 
exchanged with Poldhu (Cornwall) on the one hand, and with 
Porquerolles and Port-Vendres on the other hand, and as eoon ав 
some new apparatus, now in course of construction, is completed, 
it is hoped to establish regular communication with Algiers. 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Adelaide (Victoria).—March 6th. The Board of Trade 


Journal states that tendera will be received at the office of the 
Deputy Postmaster-General at Adelaide for the supply of telegraph 
and telephone material, including 500 transmitters, 3 miles of 
cable, 20 miles of copper wire, &c. Specifications and samples can 
be seen, and forms of tender obtained, at the General Post. Offices, 
Adelaide, Melbourne, Sydney and Brisbane. The Cominoniealth 
(базе, which contains a complete list of the material required, 
may be seen by British firms at the Commercial Intelligence Branch 
of the Board of Trade, 73, Basinghall Street, Е.С. 


Belfast.—February 11th. Boilers, superheaters, stokers, 


&c., for the tramways and electricity department. Bee “Offcial 
Notices” January 18th. 


Belgium.—March 30th. The municipal authorities of 
Liege are inviting tenders for the establishment and working of a 
large central electricity station for the generation and distribution 
of electrical energy in the Liége district. Particulars and c^pies 
of the plans may be obtained for 27 francs from the Chef du 
Bureau Administratif. des Travaux (Annexe de l'Hotel de Ville), 
and tenders are to be sent to Le Secretariat, Hotel de Ville, Licge. 


Berlin.—February 20th. The Prussian Government 
Railways requires tenders for 94,800 insulators and accessories, 
86,900 kilos. bronze wire, 467,750 kilos. galvanised wire, 1,950 kilos. 
copper wire, 8,500 insulated wire, 1,000 kilos. cable for belle, 


&c. Particulars may be obtained by enclosing 6d. to the Director 
Eisenbahn Telegraph Amt. 


Bermondsey.—February 6th. Carbons, conduits, meters, 


cables, &c., for the electricity and destructor department of the 
Council for one year. See “Offcial Notices” January 11th. 


Caunes.—January 31st. The municipality announces 
that the gas and electric concessions terminate on August 31st, 
1908. Although these companies have the right to supply, without 
monopoly, private consumers until 1935, they are prepared to 
receive tenders from those desirous of obtaining one or both of 


these concessions, separately or together. Offers shoul reach the 
Secretariat де la Mairie before January 31st, 1907. 


Copenhagen.—February 11th. The Government Rail- 
ways Department requires tenders by February 11th for 17 automatic 


centrifugal pumps with electromotors. Specifications may he ob- 
tained for 20 kroner (1s. 11d.) at the office of the Administration. 


Copenhagen.—March 18th. Two steam turbine alter- 


nators (three-phase), 2,500 Kw. each, for the Corporation. See 
“ Official Notices” to-day. 


Darlington.—February 8th. One 500-Kw. dynamo and 
engine for the Corporation. See “ Official Notices " to-day. 


Dublin.—January 29th. The Dublin Port and Docks 
Board requires tendera for electrical pumping machinery and 
electric wharf cranes. Particulars from Mr. Jobn P. Griffith, 
engineer to the Board, East Wall, Dublin, on payment of £1. 


Eastbourne.— February 11th. One 750-KW. steam 


turbo-alternator and condensing plant for the Corporation. See 
* Official Notices" January 18th. 


Edinburgh.—Condensing plant for the Corporation 
electricity supply department. Sce “Official Notices” to-day. 


Edinburgh.—February 18th. Exhaust steam turbines 


and p.c. generators for the electricity station in M'Donald Road. 
See '' Official Notices" to-day. 


France.—January 81st. A public adjudication will 
take place on February 9th at the Prefecture of the Seine et Oise, 
at Versailles, to sell to the highest bidder the concession for a 
tramway from Montmorency to Enghica, a famous watering place 
and summer resort near Paris, and Shirot Gertien. Application of 
intending tenderers must be made before January 31st. 


Hammersmith,—February 6th. Stores for the elec- 
tricity department for one year. See “Official Notices" to-day. 


Iceland.— March 318. The Reykjavik Town Council 


is open to give a concession for the supply of electrical energy and 
gos. See “Official Notices" December 7th. 


Leith.—February 6th. One 600-Kw. steam dynamo and 


one water-tube boiler for the Corporation electricity department. 
See Official Notices to-day. 


Middlesex.—February 13th. The Light Railways and 
Tramways Committee of the County Council is inviting tenders for 
the construction of some miles of double track for electric traction 
along Harrow Road, and at Willesden and Acton. Mr. Н. T. 


Wakelam, M.I.C.E., County Engineer, Middlesex Guildhall, West- 
minster, S.W. 


Newport (Mon.).—January 31st. The Guardians invite 
tenders for installing electric light at Springfield House. Clerk to 
the Guardians, Union Offices, Queen's Hill, Newpolt, Mon. 


Rathmines.— January 30th. Supplies for the U.D.C. 
electricity works. See ‘ Official Notices" January 18th. 


Salford.— February 9th. One motor for driving а 


150-Kw. alternator for the Electricity Committee. See “ Official 
Notices” January 18th. 


Sheffield.—February 6th. Tramway stores for the Cor- 
poration. See ‘ Official Notices ” to-day. 


South Australla.— March 6th. The Postmaster-General 


requires tenders for telephone and telegraph material. For pir- 
ticulars see our issue of January 18th. | 


Spain.—Tbe Municipality of Braga wants tenders for the 
construction and working of electric tramways. A deposit of 
about £1,125 is needed in order to qualify any tender. The con- 
tract conditions (in Portuguese) may be inspected by British firms 
at the offices of the Commercial Intelligence Branch of the 
Board of Trade, in Basinghall Strect, E.C. 


Spain.—Tenders have just been invited by the municipal 
authorities of Dos Barros (province of Toledo) for the concession 
for the electric lighting of the town during a periud of 15 years. 


(Ooritinued on pdge 151.) 
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PROF. A. SCHUSTER, Sc D., Ph.D., F.R.S. 


ARTHUR SCHUSTER was born on September 12th, 1851, at 
Frankfort-on-Main. Не was educated at a private school, and 
at the Gymnasium, at Frankfort. At the age of 17 he entered 
the University of Geneva, where for two years he studied 
acience, attending the lectures of Soret, Marignac and 
Plantamour. In 1870 he came to England, and entered 
his father’s business at Manchester. 

His nataral love of science, and the fame of Sir Henry 
(then Prof.) Roscoe, attracted him to attend the evening 
classes at Ovens 
College in its old 
buildings in the 
city. A year later 
the passion of the 
investigator had so 
possessed him, that 
he decided to re- 
nounce а business 
career, and entered 
the Colleze as а day 
student, the same 
year publishing his 
first piece of research 
work, "On Ње 
Spectrum of Nitro- 
gen. He proceeded 
then to study for 
two years at Heidel- 
berg, at the labora- 
tary of Bunsen aud 
Kirchhoff, the 
fathers of spectro- 
scopic research. 
After graduating 
Ph.D., he returned 
to Manchester as 
demonstrator under 
Balfour Stewart. In 
1981 he was ap- 
pointed to the 
chair of Applied 
Matbematics. and 
on the death of 
Prof. Stewart, 
seven years later, 
to the Langworthy Professorship of Physica, which he 
resigned a few weeks ago. 

The quarters then assigned to physics in the College 
buildings soon became much too small to accommodate the 
student; entering the courses, and in 1900 the magnificent 
new physical laboratories, to whose design Prof. Schuster 
had devoted mach time and thought, were opened by Lord 
Rayleigh, 

The provision for research in these buildings is specially 
complete, The laboratory for electro-chemistry is fitted 
with all the appliances necessary for electric furnace work 
of the most, varied character, and on a considerable scale; 


PROFESSOR ARTHUR SCHUSTER, F.R.S. 


the dynamo house in the Hopkinson Memorial Wing con- 
tains examples of all the most important types of machines, 
and the specially fine equipment for spectroscopy, a branch 
of research in which Dr. Schuster is now accepted as one of 
the greatest living authorities, is probably unique in the 
world. 

Prof. Schuster’s services to science have not been confined 
to his work in physics. He has for a long time been a very 
prominent member of many public bodies in Manchester, 
including the 
Council апа Senate 
of the University, 
whose charter һе 
was largely instru- 
mental in obtaining. 

He has taken an 
important part in 
several international 
scientific con- 
ferences, and as one 
speaker said at a 
meeting held at 
Manchester on June 
29th last to cele- 
brate the twenty- 
fifth anniversary of 
Dr. Schuster's pro- 
fessorship : “If it 
were possible to 
hold an interplane- 
tary conference 
meeting, say, on 
the planet Jupiter, 
it is very probable 
that Dr. Schuster 
would be asked to 
act as the earth's 
representative." 

Prof. Schuster 
has for many 
years been a 
Fellow of the 
Royal Society, 
where he has twice 
given the Bakerian 
Lecture: he is an honorary Sc.D. of Cambridge, has repre- 
sented this country on many occasions abroad, and bas con- 
ducted numerous eclipse expeditions. He was the first to 
photograph the spectrum of the solar corona, and is the 
author of many papers in the Philosophical Transactions 
and Proceedings, Nature, the Astrophysical Journal and 
other publications. 

Owing to the great amount of experimental work which 
nas been done in recent years on the conduction of electricity 
through gases, the importance of the pioneering work done 
by Dr. Schuster in the early eighties is liable to be over- 
looked. He was the first to base the theory of the process 
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on the carriage of a definite charge of electricity by the 
atoms of the gas, and to show how the magnitude of this 


Fic. 1.— WiNcH For RaisiNG MATERIALS 


charge could be measured (Bakerian 
lecture before the Royal Society, 1884.) 

In his second Bakerian lecture in 1890 
he gave the result of his method of 
determining the ratio of the charge to 
the mass of the atom carrying it by the 
deflection of the atom from a straight 
line path in a magnetic field. Both 
those ideas have played, and still play, 
an important part in the development 
of the theory of conduction in gases, 
and it is well occasionally to call to 
mind how much they are responsible 
for the evolution of order out of the 
chaos which preceded them, and to trace 
them back to their originator. 

The Council and Senate have recorded 
their regret at Prof. Schuster’s resigna- 
tion, and their appreciation of his 
very great services to science and to the 
University. He will be succeeded by 
Prof. E. Rutherford, F.R.S., of McGill 
University, Montreal. 


Our portrait is from a photograph by 


Lafayette, Manchester. 


ELECTRICALLY - OPERATED 
SINKING PLANT. 


[By Оск BERLIN CORRESPONDENT. | 


THE electrically-operated sinking plant 
recently installed at the Wilhelmina Pit 
of the Datch State Mining Department, 
near Haarlem, may be regarded as a 
typical instance of this classof work. In 
sinking the shaft by the refrigeration pro- 
cess, it was anticipated that water would 
be met with, ard that sinking pumps 
would have to be kept in readiness. 
High-pressure centrifugal pumps, directly 
coupled to three-phase motors were 
adopted for this purpose, the electrical 


plant being supplied by the Siemens- 
Schuckert Works. 


Three-phase plant, working at 2,000 volts pressure, was 


chosen, the size of the machinery 


beginning being determined  accordin 
required during the sinking operations 


g to the motors 

Two three-phase generators of 235 
K. v. A. each, and a maximum pressure 
of 2,200 volts at a speed of 125 R. P. u., 
were installed, driven by horizontal. tan- 
dem engines of 300 to 400 effective u.p. 

The continuous current required for 
excitation is supplied partly by the p.c. 
shunt machines directly coupled to the 
latter, and partly by а small D.C. turbine 
unit operated by а De Laval steam 
turbine, which is also used for feeding 
the lighting plant above ground. 

The direct current machines energise 
two separate sets of bus-bars, for 
excitation and lighting respectively ; 
the three-phase bus-bars are also divided 
into groups, with & view to isolating 
any particular apparatus. 

Automatic regulation of the fields is 
provided, with a view as far as possible 
to reduce the duties of the switch. 
board operator and to render any fluc- 
tuations in the load of the motors as 
harmless as possible. 

The main switchgear is installed 
adjacent to the main generators. "The 
high-tension switchboard with the 


. cut-outs, safety fuses and measuring 


instruments is installed in a room 
adjoining the engine room, while the 


= e 
j — y. 
" aa ~g 
" - dni 


" D 
—^ 
К 


] 


ц 


á [| 
f. 


è 
* 


vf 


Fics. 2 AND 3.—SINKING Pumps. 


installed in the 


distributing switchgear is situated in a room above the 
engine house floor level. 
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For the power circuits underground cables have been used. operated directly by three-phase motors through flexible 
The most interesting of all the apparatus is the sinking plant clutches. The pressure of 2,000 volts supplied by the power 
installed in this pit, which is being duplicated in another pit; station is transformed down to 500 volts, by three trans- 
this is shown in figs. 4 and 5, and comprises the formers installed in the 
sinking. pumps, the lifting winch for raising winchroom. The trans- 
and lowering the pumps, tand another winch’ formers are situated 


for the hauling of material. Three sinking „ ша. ден 
pumps have been provided, two of which are — | — 5 T ка zs Eu 
designed for an output of 1 cb. m. each per —S— pp m 18 e 
minute, and a lift of 225 m. while the third | | | | Меры ашырыш 
ump is designed for the same lift, but for an [ ! "S V ae 
output of 2 cb. m. per minute. Figs. and 3 show 2 | ok ty жаш of 
the latter pump, from a photograph taken at | AA | Motos (By, а of 
| Леа mam || starting transformers, 


the works of Messrs. Sulzer Bros., who supplied [Ж wa | | | 
| Т 3 Ka | 
3 fat) IKT AN 


Fics. 4 AND 5.—SHOWING THE ARRANGEMENT OF THE SINKING PLANT, WILHELMINA PIT. 


the minimum pressure being chosen 
low enough for the pumps to start 
with closed water-gauge. The starting 
‘current is thns maintained at as low a 
value as possible. 

From the two starting transformers 
cables are carried to two cable drums, 
to which they are connected through 
box contacts arranged on the drums. 
Each pump is suspended by a горе 
which is carried under a rope pulley 
fitted to the upper end of the pump. 
The rising conductor is placed be- 
tween the two halves of the rope, and 
is kept vertical by the aid of wooden 
pins, to which the cable also is fastened, 
so as to ensure a safe attachment during 
the lifting and lowering of the pumps. 
In the place of lead cables, a special cable 
has been manufactured by the Siemens- 
Schuckert Works, with a specially strong 
armouring and a very carefully com- 
pressed rubber insulation. 

The pump motors are completely en- 
closed, owing to the considerable moist- 
ure in the pit. In order, however, to carry 

Fic. 6.—Sinxina Pump. WINCH, -WILHELMINA PIT. away the heat generated internally, they 

` are cooled by means of water derived 

from the lowermost stage of the turbine, 

the mechani uspended in which is under a comparatively low pressure. Divisions 
echanical part of all the pumps ; and suspe have been provided in the water jacket in order to cause the 


Ше pit frame with its cable drum. use t 
The pumps are of the well-known Sulzer type, and are water to thoroughly cool all parts of the casing. The interior 
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. TAPE-PRIN TNG RECEIVER, FITTED IN OFFICES, LIVERPOOL 
Соттон EXCHANGE. (See next page. 


Test-BoaRp FoR CLOCK CIRCUITS, LIVERPOOL COTTON 


EXCHANGE. 


of the motor is kept thoroughly venti- 


lated by means of fan draught, thus 


ensuring cool rotor windings. 

The pumps are lifted and lowered 
by the larger of the two winches, 
which is provided with two drums. 
Fig. 6 shows this winch, the mechani- 
cal part of which has been constructed 
by the Königin-Marienhütte, at Kains- 
dorf i. 8. Each drum supports one 
pump. The winch is operated by an 
80-H.P. motor through triple gearing. 


In order to be able to lift each pump 


separately, each drum is connected to 
the shaft by a clutch. The drum 
brakes are very powerful, with a view 


to ensuring easy manipulation of the: 


pumps. 

The three-phase motor driving the 
winch operates at 2,000 volts pressure : 
and is controlled by an oil switch 
separated from the starting resistance, 
and installed on the driver's stand close 
to the controller. The controlling and 
brake levers are inter-locked, the former 
being free to work only while the brake 
is lifted, whereas the braking lever 
is only disengaged when the controlling 
lever has been moved to its zero position, 
thus inserting the greater part of the 
starting resistance. 

The latter is of the liquid type, 
immersed in soda solution, which can be 
cooled when required, by means of a 
small pump which forces it through a 
cooling coil. 

The speed of lifting the pump was not 
to exceed 0°13 metre per second. 


Bronze and opal dial clock. 


The winch has been so designed that it may be used after 
the conclusion of the sinking work, in hauling material and 
conveying the men, when the rope speed can be raised to 
2 metres per second, by coupling the motor direct to the 
first shaft of the intermediate gearing. The winch will then 
be able to lift 2,000 kg., for which the motor and starter 
were originally designed. Between the depth gauge and 
controller a lever system has been inserted, for throwing the 


п 161-6. 
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TYPEWRITING TELEGRAPH TRANSMITTER, LIVERPOOL COTTON 
EXCHANGE, 


controller lever and braking lever into their zero positions as 
soon as the lifting path has been traversed, and applying the 
safety brake when the cage has run beyond its limit. 

The other winch represented in fig. 1 is provided with 
only one drum, and is used for hauling purposes. The 
mechanical part of this winch has been constructed by the 
Haarlem Machine Works, for a useful load of 1,000 kg. 
and a rope speed of 1˙8 m/sec. The output of the motor, 
which is also run on a 2,000-volt circuit, is about 50 H.P. 
The construction of this winch, as regards the arrangement 


Clock with 
controlling pendulum. 


ELECTRICAL CLOCKS aT TRE LIVERPOOL COTTON EXCHANGE. 
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and effect of the brakes, design of controller, and mutual 
interlocking of the braking and controlling levers, resembles 
the larger winch. The drum brake levers are connected to a 
small braking magnet, which releases the weight of the brake 
and throws it into gear, if the supply is interrupted. The 
electrical part shows no distinctive feature worthy of notice, 
as compared with the other winch, but the starter has no 
liquid resistance, and the switch is not separately arranged. 
The above particulars are derived from a recent article by 
W. Philippi, published in the Hlektrotechnische Zeitschrift. 


f. ameme am 


ELECTRICAL CLOCK AND TELEGRAPH 
INSTALLATION AT THE 
LIVERPOOL COTTON EXCHANGE. 


Тнв new Liverpool Cotton Exchange, which was formally opened 
by H.R.H. The Prince of Wales at the end of November, is now in 
the осте of the members of the Cotton Association, and we 
arc enabled to place before our readers a descriptive account of the 
electrical work carried out there by the Private Wire and Telephone 
Installation Co., Ltd., of 78, Queen Street, London, E.C., under the 
direct personal supervision of Mr. J. L. Newland, the Managing 
Director. 

We may state that the building, which is said by some to be the 
finest commercial edifice in the kingdom, and which has been 
erected at а cost of £350,000, stands on an '' isiand ” site, having four 
frontages. 

The work to which we draw attention consists of the Electric 
Clock and Telegraph Installations. With regard to the 
former, we may say at once that it is the largest electric clock 
installation fitted in this country, comprising, as it does, close 
upon 120 clocks, all of which are driven by the controlling 
pendulum shown on the opposite page. 

In the Exchange Hall are four very handsome bronze and 
opal dials, 30 in. in diameter, on which, in addition to Green- 
wich, New York time also is shown; there are also 114 clocks 
distributed throughout the various offices in the building. 

The whole of the clocks being connected in series, it was thought 
advisable to provide some ready means of testing the circuits, iu 
order to locate any faulta which might occur, and to provide some 
means of cutting out a faulty circuit, while leaving the remainder 
of the clocks working. To this end all the circuits have been 
brought to a test board, which we illustrate, and are connected to the 
multiple plug contact which may be seen on the middle of the board. 
Normally, with the plugs withdrawn, the clocks are in circuit, but 
in the event of a fault occurring, the plugs are inserted one at а 
time until the circuit is complete, thus cutting out the faulty loop. 
This board, which comprises everything necessary for testing and 
adjusting such a system, isa fine piece of work, and was made by 
the Consolidated Supply Co., of Canonbury. 

The clocks are working off a primary battery of patent central 
zinc Leclanché cells, and as the size of the battery depends on the 
number of clocks in circuit, a multiple switch is provided at the base 
of the board, which enables the number of cells or the size of the 
battery to be varied according to circumstances. To effect this, the 
controlling pendulum is short-circuited by means of a plug shown 
upon the right-hand side of the board, ard the amperemeter thrown 
Into circuit by withdrawing the left-hand plug ; the radial switch 
is in adjusted, so that the current flowing is as near `3 amperes as 
possible. 

Every effort has been made to provide against the possibility 
of a breakdown; to this end the battery is duplicated, and the 
two-way switch, seen at the top of the board, enables either 
battery to be used, the system being thrown over to one battery 
While the other is beiog tested, for which purpose a voltmeter, 
оп the test board already referred to, has been provided. 

On this board is aleo furnished a ready means of adjusting the 
Clocks. The advancement of all the clocks half a minute can be 
easily procured by momentarily introducing the plug into the two 
left-band contacts, thereby short-circuiting the controller; while, 
on the other hand, the insertion of all the plugs into the multiple 
plug block allows the impulses coming from the controller to go by 
unheeded until the clocks have been correctly synchronised. The 
system adopted is that of the Synchronome Co., of London. 
worde Telegraph Installation consists of a system for telegraphing 

nins as they fluctuate “on 'Change," to the various suites of 
ошсев "m the building, occupied by members of the Cotton 
Ж: the Central Exchange Hall, near the blackboard where prices 

ui side up, an operator is seated in charge of the trans- 
кы „„ which- is operated by a key-board closely 
ips ing that of an ordinary typewriting machine. This instru- 
and will , Herate almost any number of receiving instruments, 
will, for the present, be working 50. 
kite, transmitter is a continuous tape, on which the message 
1 угил ан is typed, во that the operator can read what һе 

The ee correct any error, should such be made. 
and are Шы in the offices consist of receivers only, 
mitted. are 5 tapes on which the quotations trans- 
The 4 dvantages E: ri taneously in every office in the building. 

a system to members of the Association 


will be obvious, and it is expected that similar installations will 
become common in various exchanges in the country, where it is of 
such importance for members to be instantly informed of the 
prices as they fluctuate. 

The system, that of the Typewriting Telegraph Corporation, Ltd., 
„Steljes patent, ів an adaptation of the original Wheatstone 
A.B.C." working, with letters and figures direct. 

In order to minimise, as far as possible, the chance of a break- 
down of the system, the installation is divided into three sections, 
but all operated by the one controlling keyboard. Two sections 
are at present complete, and the third will be added as required. 

The generator consists of three moltiple-magnet magneto 
machines, with shuttle armatures, giving one complete reversal of 
current per revolution. The three machines are all coupled 
on one shaft and driven by a j-H.P. motor, placed in the base of 
the desk, and supplied from the lighting mains. The current 
collecting brushes for the magnetos are spring controlled and very 
substantial. 

The contact pointer is situated immediately over the magnetos ; 
the vertical spindle being driven from the magneto shaft by worm 
gearing. The circular type of keyboard has been abandoned, the 
keys being brought up in stepped rows and arranged in standard 
typewriter form. 

The return current to the magnetos is brought through one 
platinum contact on the controller, which has a very large area to 
carry the whole of the current. 

The receivers are wired in multiple series circuits of 10 each, 
each magneto being capable of operating 30. Condensers are con- 
nected across the circuit to overcome any inductive effect. These 
recorders have been much improved during recent years; spring 
driving is now substituted for the weights, enabling the machine to 
be wound up while working if necessary. 

Each receiver is fitted with two magnets, one having a polarised 
armature oscillating in synchronism with the alternating line 
current, and the other lifting the paper when an interruption occurs. 
The escapement has also been much improved ; instead of the double 
tooth wheel, two opposed crowns of inwardly projecting pins are 
used, giving a much freer and more certain motion. 

The type wheels have been designed to suit the requirements 
of the Cotton Association, special characters being necessary to 
meet their particular terms. 

The instruments are provided with long flexible cords, 
attached to differential plugs provided in the wainscotting, and 
stand upon pedestals or tables; by this arrangement another instru- 
ment can be immediately fitted in the event of a fault occurring 
on the one in use, aud in the case of an office being unlet, the 
instrument can be put away. 

The wiring throughout both these installations consists of No. 16 
highly insulated V.R. wire, drawn into seamless screwed steel tube, 
and, approximately 11 miles of wire and four miles of tube have 
been used on the two systems. 

The architects are Messrs. Matear & Simon, of Liverpool, and the 
building contractors, the Waring White Building Co., who have 
earned a substantial bonus by completing within two months of the 
time specified in their contract. 


CONTRACTS OPEN. 


(Concluded from page 146.) 


Spain.—January 28th. The municipal authorities of 
Azuaga (province of Badajoz) are inviting tenders until the 
28th inst. for the concession for the electric lichting of the town 
during a period of 25 years. Tenders are to be sent to El Secretario 
del Ayuntamiento de Azuaga (Badajoz). 


Sydney (N.S.W.).—March 6th. The Bourd of Trade 
Journal says that tenders will be received at the office of the 
Deputy Postmaster-General, Sydney, New South Wales, for the 
supply to the Departmental Stores, Sydney, of 71 tons of hard-drawn 
copper wire, 2(0 lb. per mile. Specification and tender forms may 
be obtained at the General Post Offices, Sydney, Melbourne 
Brisbane and Adelaide. А price at per ton must be submitted. 
The shortest time in which the wire would be delivered, and the 
country in which the copper is produced, must be stated. Tenders 
must be addressed to the Deputy Postmaster-General, Sydney, and 
endorsed “ Tender for copper wire.” | 


Walthamstow.— February 8th. Water-tube boilers 
coal-conveying plant. engines and dynamos, condensing plant water 
purifving and softening plant, and switchboard extensions for the 
U.D.C. electricity works extensions. See “Oficial Notices” to-day 


Warrington. — January 28th. Cables, switchboard 
panel and transformers, for tbe Electricity Dep: 
“Official Notices " January 11th. dac E 


CLOSED. 


Belfast.—Mr. McCowen, the city electrical engineer; 


reported to the Tramways and Electricit i i 
\ ie J. y Committee оп: 
that he had received tenders from 18 firms for бол um 


—— 
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comprising 53 alternatives for various combinations of engine and 
dynamo, and 16 tenders for condensing plant. He recommended 
the tender of Messrs. Willans & Robinson, Ltd., for two 1,000-k w. 
turbo-dynamos, at £14,946, and next to that the tender of Messrs. 
Dick, Kerr & Co. for two 1,000 kw. steam dynamos, at £16,846. 
For condensing plant, he recommended the tender of Messrs. 
Willans & Robinson, Ltd., at £3,191. The Committee recommended 
to the City Council, for its confirmation, Messrs. Willans and 
Robinson's tender for the dynamos and condensing plant at the 
quoted amounts. The time of delivery is eight months. 


Brush Contracts.—The following contracts have recently 
been secured by the Brush Electrical Engineering Co., Ltd. :— 


For Mr. P. J. Mitchell, Westininster, 200-Kw, turbo-alternator. 


For the Dunlop Rubber Co., Birmingham 00-Kw. Brush -Falcon steam 
dynamo (repent order). 


For the Yarmouth Corporation, four double-deck completely-equipped cars. 


For the Accrington Corporation, 19 completely-cquipped traincars and over- 
head line equipment. 


For Messrs. Bruce Peebles & Co. (for Shanghai), 28 cars and trucks (extension 
order), ` 


Glasgow.—The Tramways Committee of the T.C. has 


accepted the following offers :— 


Scrap vulcanised cable. Samuel Galbraith. 
Brass and copper borings. R. Huteheson. 


Special work, Argyle and Glassford Street crossing.—Lorain Steel Со, 
Pole tops for stopping-place siens.—- J. & A. Law. 
Armature binding wire.—G. P. Wall. 


Carbon brushes for motor. generator. -Crompton & Co., Ltd. 
Acme tape.—British Thomson-Houston Co. 

2/0 trolley wire.—United States steel Products Exports Co, 
Telephone repair parts. General Electric Co., Ltd. 
Carborundum wheels for bufting machines.--Thos Potter. 


Spark plugs for oil switches. British Westinghouse Electric & Manufacturing 
Coa, Ltd, 


Three-pole porcelain fuses.—W. C. Yuille & Co, i 
Petroleum residuum.— British Paving Co., Ltd. 

Shunt coils for are lamps. Brockie-Pell Are Lamp Co., Ltd. 

Gear cases.—British Thomson. Houston Co., Ltd. 


Westinghouse Held coils.— British Westinghouse Electric & Manufacturing 
Co., Ltd. 


Wattmeter and circuit breaker, controller fingers. — British. Thonwon- 
Houston Co., Ltd. 


The Electricity Committee has recommended for acceptance the 


following offers for additional plant required in connection with the 
extension of Port Dundas station :— 


Two steam boilers and two sets of mechanical stokers. Messrs. Babcock 
and Wilcox, Ltd., 41.015. (The Stirling Boiler Co.'s offer amounted to £3,994.) 


Steam turbine-alternator and condensing plant.- Messrs. Willans and 
Robinson, £14,752 - the lowest tender. 


Motor-generators.— The British Westinghouse Electrie & Manufacturing 
Co., Ltd., £10,950—the lowest offer which complied with the specification, 


The switchboard is to be extended at the scheduled rates in the 


contracts with Messrs. l'erranti, Ltd., and the British Westinghouse 
Co. for that work. 


Great Yarmouth.—Messrs. Thermit, Ltd., have obtained 
an order from tbe Corporation for the welding, by their patent 


alumino-thermic process, of the extension of the Great Yarmouth 
tramway system to Caister. 


e 


Kingston-on-Thames,—The Т.С. has accepted the 
tender of Messrs. Prestwich & Burt, of Kingston-on-Thames, for 
wiring the new public schools for the electric light, at £165. 


London.—The Highways Committee of the I.. C. C. has 
received the following tenders for the execution of the roadwork 
and platelaying in connection with the reconstruction of the tram- 


ways in Holloway Road, Hackney Road, City Road, and Bow Road, 
the latter being for the overhead trolley system :— 


Dick, Kerr & Co. . (recommended) £93,116 
John Mowlem & Co, а-а as v 102,949 
Robert W. Blackwell & Co... or 194,314 
W. Manders "m 


i А 106,093 
J. G. White & Co. E ae 108,324 
Win. Grittiths & Co. SA - si 114,506 
British Electric Equipment Co. x 120,000 


The tender of Chas, Wall, amounting to £25,000, is also proposed 
to be accepted for the erection of a car-shed at Holloway ; and that 
of Bolckow, Vaughan & Co. for tbe supply of bull-headed rails for 
the car-shed tracks for the sum of £1,513 10a. 6d. P. and W. 
MacLellan, Ltd., tendered at £1,609, the В .rrow Hematite Steel Co. 
at £1,613 10s. 8d., and Cammell, Laird & Co. at £1,670 178. 6d. 

The undernoted tenders have also been received for the delivery 


of (1) track rails, and (2) slet rails and conductor tee rails, for 
further sections of the tramways :— 


1.—Track RAILS, &. 


(incomplete) £27,210 
oe ja Es 22,026 


E. Le Bas & Co. ee ө 
The Lorain Steel Co., U.S. A. 
Walter Scott, Ltd. 
Bolckow, Vaughan & Co. 
Barrow Hematite Steel Co. 
P. & W. MacLellan .. 
Steel, Peech & Tozer 


Engineer's estimate, £25,807. 


х à (recommended) 81,241 
ee ao Ф е 31 965 


9.—8roT RaiLs AND Cox DW CTOR TEE Rairs. 
E. Le Bas & Co. ex os vs T .. £20, 
P.& W. MacLellan .. bt ‹ 
Frodingham Iron & Steel Co. 
Bolckow, Vaughan & Со, 
Walter Scott, Ltd.  .. w 
Barrow Hematite Steel Co. ee ee ee 


Dnytnver’s mne, &1%10. 


(recommended) 23,047 
- a 95,651 


The Highways Committee, in reporting on the offers, states that 
the lowest tender for track rails and those of the next two firms do 
not comply with the specification in regard to the time of delivery 
and in other respects. In the case of the elot rails, &c., neither of 
the two lowest tenders conforms with the specified time for 
delivery, and the Committee therefore recommends the acceptance 


of the third lowest tender, which is in accordance with the 
specification. 


Radcliffe.—The U.D.C. has accepted the tender of 


Callender’s Cable & Construction Co. for the supply of traction 
feeder cables. 


Shanghai-Nanking Railway.—We understand that 
Messrs. D. Santoni & Co. (1906), Ltd., have just obtained in open 
competition the contract for the supply of 100 of their Santoni” 


flame and enclosed arc lamps, with all poles and accessories, for 
£1,444. 


Southampton Docks.—An order has been placed with 


Messrs. Johnson & Phillips, Ltd., for supplying and erecting cables 
and boxes for the coaling jetty. 


Walsall.—The T.C. has accepted the following tenders 
for supplies to the tramways :— 
Stewarts & Lloyds, Ltd.— Steam pipes. 


British Thomson-Houston Co., Ltd.— Forged steel G.E. pinions. 
Magnolia Anti-Friction Metal Со. – Bearing metal. 

H. Peace & Co., Ltd. -Trolley wheels. 

Docker Bros., Ltd.— Varnishes and gold size. 

A. Hess & Bros., and T. H. Newsome & Co.— Oils. 


West Ham. — Тһе: Corporation has placed an order with 
the General Electric Co. to convert а second of the existing 600-xw. 
Ferranti sets at the generating station to a two-phase set. The 
company are the contractors for the conversion of the first set, and 
they have agreed to carry out similar work to the second set for 
£827, being an increase of £22 upon their previous contract on 
account of the rise in the price of materials. The Council is to 
avail itself of the option, under its contract with Messrs. 
Willans & Robinson, Ltd., to order a second turbo-cenerator. The 
order is to be placed subject to the sanctioning of a loan for the 
estimated cost of £5,300. "The electrical engineer reports that, so 


far as he can judge, it will not be necessary to install the second 
turbo-generator until September, 1908. 


LI 


FORTHCOMING EVENTS. 


Te-day'o Evente (Friday, January 25thy.—At 5 p.m. Physical Society. Mr. W. А. 
Scoble on ‘The Strength and Behaviour of Brittle Materials 
under Combined Stress." Mr. F. Twyman on ‘A Spectrophoto. 
meter," Mr. K. J. Tarrant on Photographs of Electric Sparks: 

At 6.30 p.m. Northampton Institute. Annual prize distribution. 


At 7 p.n. Armstrong College Engineering Society. Mr. J. C. Browne 
on Electric Traction." | 

AtH pm. Institution of Civil Engineers (Students). Mr. C. А. Ablett 
cn '* Alternating-Current Coinmutator Meters.” 

At 7.30 p.m.  North-East Coast Institution of Engineers and Ship. 
builders. Meeting 


At 7.30 p.m. The Chartered Institute of Secretaries. Mr. G. Moores 
on “ Weights and Measures Reform." 


At 7.30 p.m. Institution of Electrical Engineers (Manchester Students). 
Mr. E. G. L. Mosley on Adaptability of Electricity to Mines.” 


Saturday, January 26th. Northampton Institute Engineering Society. Visit to 
the Gas Light and Coke Co.'s works, Beckton. 


At 2.30 p.m, Institution of Electrical Engineers (London Studente), 
Visit to one of the G.P.O. Telephone Exchanges. 
At 6.30 p.m. Northampton Institute Annual Conversazione. 


Tuesday, January 20th.—-At 8 p.m. Faraday Society. General Discussion on 
'" Osgmotic Pressure.“ 


Wednesday, January 80th.—At 7.90 p.m. Institution of Electrical Engineers 


(London Students). Mr. B. A. Tubini on ** Telegraphy.”’ 


At 8 p. m. Institution of Civil Engineers, Students' visit to the Tele 
graph Department of the G.P.O. 


At S p.m. Society of Arts. Mr. J. Parsons on '* Apprenticeship.” 
Thursday, January 3lst.--At 3 p.m. Royal Institution. Major P. A. 
MacMahon, D.Sc., on“ Standards of Weights and Measures.“ 
Friday, February 1st.—Northampton Institute Engineering Society. Mr. E. 
Graves оп “ А Pew Points in Connection with a.c. Traction." 


Saturday, February 2nd.—Institution of Electrical Engineers (Glasgow). 
Annual Smoking Concert. 
At 230 p.m. 


3 Institution of Electrical Enginecrs (London Students). 
Visit to G.P.O. Telephone Exchange. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


THE following orders are issued :— 


Monday, January 98th.—'' A" Company, recruits’ infantry drill, 6 p. m.; 


technical instruction, 7 p.m. 


Tuesday, January 29th.—' B” Company, recruits’ infantry drill, 6 p.m.; 
technical instruction, 7 p.m. Medical examination recruits, 6.30 to 8 p.m. 
Wednesday, January 30th.—‘‘ A" Badge examination. 


Thursday, January 81st.—'* C" Company, technical instruction, 7 p.m. 


Friday, February 1st.—'' D" Company, recruits’ infantry drill, 6 p.m., tech 
пісь] instruction, 7 p.m. TM р: ETUR 


Wurm О, Doux, Captain, R.E., and Adjutant, 
: For ССА, (У 


— шз — 


em 
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Parliamentary.—STaNDING ORDER Proors.—On Friday 
the Examiners commenced the consideration of the Private Bills for 
next session, with regard to proofs of Standing Orders. The following 
were ordered to proceed: London County Council (Electric Supply), 
North-East London Railway, Sheffield Corporation, West Riding 
Tramways, Birmingham Corporation, Manchester Corporation 
Tramways, London Electric Supply, and the Barnsley, Wombwell 
and Meth Tramways. 

The London County Council Tramways Bill and the Cavehill and 
Whitewell Tramways were postponed, the former till February 15th, 
andthe latter till January 28th. Both these Bills are being opposed 
on Standing Orders. 

On Monday the following Bills were ordered to proceed:— 
Oxford and District Tramways, Leicestershire and Warwickshire 
Electric Power, Neweastle-upon-Tyne Corporation, Electric Supply 
Corporation, Richmond (Surrey) Electricity Supply. The con- 
sideration of tbe Middlesbrough, Stockton-on-Tees and Thornaby 
Tramways was postponed till February 14th. 


The Examiners on Tuesday considered а number of 
Bill; and among the Bills ordered to go forward were the 
London and North-Western Railway; Folkestone, Sandgate 
and Hythe Tramways; West Yorkshire Tramways; Great 
Northern and City Railway; Lower Thames Tunnel Tramways. 
Amongst the Bills which were postponed was that of the York and 
District Tramways until February 14th, as it is down in the list 
as opposed. In the case of the Boston Spa Gas, the promoters 
failed to comply with Standing Orders, and the matter will have to 
be reported to the House. 


On Wednesday the Administrative County of London and 
District Electric Power, the London County Council (Gereral 
Powers), the London United Tramways, the North Metropolitan 
Electric Supply, the Watford and Edgware Railway, and the 
саа and District Electric Power Bills were ordered to go 
orward. 


Private BILLS.— The, Chairmen of Committees have met and 
decided that the following Bills shall originate in the House of 
Lords next session: — The Administrative County of London and 
District Electric Power, Birmingham Corporation, Cavehill and 
Whitewell Tramways, Electric Supply Corporation, Folkestone, 
Sandgate and Hythe Tramways, London and District Electric 
Power, London Electric Supply, Manchester Corporation Tram- 
ways, Middlesbrough, Stockton-on-Tees and Thornaby Tramways, 
West Riding Tramways, West Yorkshire Tramways and York and 
District Tramways. | 


SOMERSET AND Distaicr ELECTRIC РожкЕв BILL.—On Tuesday 
the promoters of this Bill should have appeared before the 
Examiners, to show proofs of compliance with Standing Orders; 
but as they did not appear, the Bill was marked “dead.” The 
deposited measure bad for its object the extension of time for com- 
mencing the works, to give powers for the purchase of loans, to 
enable the company to acquire provisional orders for the supply 
of electric light and also to issue capital at a discount. 


Institution and Lecture Notes,—lINsrITUTION OF 
ELECTRICAL ENGINEERS (QLasGow SECTION). At a meeting of 
the Section on the 8th inst., Dr. J. Т. Bottomley described a piece 
of apparatus invented by the Hon. R. J. Strutt, which showed in 
a remarkable way the properties of radium. A pair of gold leaves, 
after the manner of a gold-leaf electroscope, were hung from the 
bottom of asmall tube containing a few grains of bromide of 
radium. The radium tube was supported from the top of the glass 
cover of the apparatus by a small bar of fused quartz which was а 
nearly perfect insulator. The radium itself was coated with a 
pasty solution of phosphoric acid, which made it conductive. As 
the very active beta emanation escaped through the walls of the 
radium tube, the alpha radiation electrified the gold leaves, which 
thereupon diverged. When they had diverged sufficiently they 
touched two aluminium plates and discharged themselves, the action 
going on periodically, and the leaves being charged and discharged. 
In the apparatus srown the leaves were charged and discharged 
in 3} minutes. The vessel which contained the apparatus 
was highly evacuated by means of a Sprengel pump, the air pressure 
being reduced to something like the ten-millionth of an atmos- 
phere, Dr. Bottomley mentioned that he had set up the apparatus 


for the purpose of finding whether, after а very long time, the 


activity of radium decreased or disappeared. The observations will 
tell whether the period of action of a radium clock becomes longer 
with time. 

Inetirurion OF ELECTRICAL ENGINFERS (MANCHESTER 
Stoprnts).—Mr. R. W. Willis, Hon. Secretary of the Students’ 
Section, has resigned his position, having obtained an appointment 
with the Perth Corporation; Mr. L. H. A. Carr, of 60, Seymour 
Grove, Old Trafford, Manchester, has undertaken the duties. 

The Annual Dinner of the Students’ Section is to be held on 
February 9th. i 


Isetrrotion o» ErgcrRIcaL ENOMERRS (Guascow STUDENTS). 
At a recent meeting, Prof. Magnus Maclean in the chair, 
Mr. R Rankine, assistant in the department of Electrical Engir- 
м in the Technical College, read а paper оп the Induction 

otor. 


Borar Soursty.—Among other papers set down to be road at last 
Мз meeting we noted the Рет :—" Hrpertmerrts on ttre 


Dark Space in Vacuum Tubes," by Sir Wm. Crookes; “Оп а New 
Iron Carbonyl, and on the Action of Light and of Heat on the 
Iron Carbonyls," by Sir James Dewar and Dr. Н. О. Jones. 


INSTITUTION OF ELE@TEICAL ENGINEERS (LONDON STUDENTS).— 
The meeting of the Students’ Section, arranged: for Wednesday, 
February 13th, has been postponed to Wednesday, February 20th. 


Guascow TECHNICAL COLLEGE бсгехтіғІС Socrety.—A meeting 
of the Society was held on Saturday last, when Mr. W. W. Lackie 
presided. A paper on " The Development of the Alternating- 
Current Motor " was read by Mr. W. В. Hird. 


On January 17th a lecture on ' Smoke Prevention and Fuel 
Economy." was delivered by Mr. W. H. Booth to the Royat SCHOOL 
OF MiLITARY ENGINEERING at Chatham. The lecturer took as the 
basis of his argument the fact that there were furnaces at work 
which produced perfect combustion with economy by adhering to 
the well-known principles which govern combustion. Practice had 
shown that with a sufficiently high temperature smokelessness was 
secured, and the problem practically resolved itself into a question 
of sufficiency of refractory lining. As regards economy of fuel, 
this was to be secured by regarding a furnace as a vessel in which 
fuel and air were combined in quantities as nearly as possible of 
the correct chemical equivalents in order that the percentage of 
carbon dioxide in the waste gases should be as great as possible. 
Tae lecture was illustrated by slides showing various forms of 
furnace for bituminous coal and for liquid fuel, steam-blown 
furnaces, induced draught fan installations and sundry boilers. 


At a meeting of the CHARTERED INSTITUTE OF SECRETARIES held 
at Winchester House on Wednesday evening last, Mr. S. Jackson, 
of the Decimal Association, lectured on “The Metric System.” 
To-night, before the same Institute, Mr. G. Moores is to lecture on 
“ Weights and Measures Reform." 


SocIETY or Motor-Omnisus ENGINEERS.—At a meeting of the 
above Society held last Monday, the 21st inst., at the Hotel Cecil, 
under the presidency of Mr. Shrapnel] Smith, Editor of The Com- 
mercial Motor, a paper was read by Messrs. E. W. Hart and W. P. 
Durtnall upon “ Petrol Electric Transmission for Road Vehicles in 
Comparison with Purely Mechanical Systems.” Ап interesting 
discussion followed, which was adjourned until February 4th. 


Mr. Charles Bright, F. R. S. E., M. I. E. E., lectured on the 17th 
inst. to the Royal Artillery Institution, Woolwich, on“ Submarine 
Telegraphy.“ 


The Lighting of Oxford Street. — Anyone who has 
of late seen Oxford Street by night cannot fail to admire the new 
method of lighting this important thoroughfare. We have not 
seen one better lighted. Below we are enabled to give a few 
particulars respecting the work, and are especially glad to note that 
so great an improvement can be maintained at a cost equal to the 
price paid previously for gas lighting. We hope we may not hear 
any more statements made about London going back to gas. То 
light the whole of the thoroughfare 81 flame arc lamps of the 
“ Excello " type have been installed, these replacing 122 gas lamps. 
The lamps are arranged to burn nine in series on a 480-volt circuit 
and their current consumption amounts to 10 amperes, using 10 
and 9 mm. carbons. The lamps burn for 16 hours. They are 
arranged, for the greater part, two on each pole, in the centre of 
the road, but there are six single centre pole and five single side 
pole lamps. Switches are placed at cach end of each circuit of 
nine, апа by means of а special plug, in the event of а fault 
occurring on any one circuit, half the lamps can be used on 
240 volts. For the supply of energy 7/16 Dialite " cables, supplied 
by the St. Helens Cable Co., were laid down in earthenware ducta. 
The lamps are placed at a height of 25 ft. from the roadway, on 
poles supplied by, Messrs. Walter MacFarlane & Co. At 12.30 
a.m. alternate lamps are switched off, one being left alight on each 
bracket. The inclusive charge per lamp per annum is £20 13s. 7d., 
which results in a total for the whole lighting exactly equal to that 
of the previous inferior gas lighting. 

In spite, however, of the improvement made in the lighting, the 
" Roads Improvement Association" has found fault with the 
position of the poles in Oxford Street. It has communicated 
with the L.G.B. on the subject, alleging that the standards 
in the middle of the road are a source of danger to the public. 
It draws the attention of the Board to the fact that the practice 
was condemned by the Royal Commission on London Traffic, 
and that the St. Pancras B.C. has recently gone to considerable 
expense in removing electric lamp standards from the centre of 
the roadway between Portland Road Station and Tottenham Court 
Road. The Association did not, so far as we may judge from the 
reports published, mention when citing the above, that Oxford Street 
is considerably wider than the thoroughfare from which tbe St. 
Pancras B.C. has removed tbe centre poles. The Board replied that it 
is a matter in which it has no authority to intervene. 


For Sale.—The Dewsbury Corporation is inviting tenders 
for the sale of 200 demand indicators. Some particulars appear 
among our advertisements. 


The New Power Station of the G.E. Railway.— 
In their report for the past half-year, the Great Eastern Railway 
Co.'s directors state that the accounts sbow an expenditure of 
£53,445 for the electric power house at Stratford. The works are 
estimated to cost about £120,000, and will, when completed, supply 
the electricity for lighting the Liverpool Street Station and 
Hotel, as well as several of the suburban stations, the goods depóts, 
and the workshops at Stratford, and also the power for driving the 
machinery in the ve, cafrioge und wagon shops at 


Stratford. 
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The Rating of Tramroads.— Judgment was given іп 
the Court of Appeal on Wednesday in tbe case of the Blackpool and 
Fleetwood Tramroad Co. v. the Thornton Urban District Council, 
in which the plaintiff eompany appealed’ from a decision of the 
Divirional Court of King's Bench. They had been rated as owners 
and occupiers of a tramway track on the full net annual value. They 
appealed to the Divisional Court on the ground that they had not 
been allowed the benefit of the reductions provided by the Public 
Health Act. The tramroad was constructed on lands which were 
the exclusive property of the company except where it passed over 
certain roads and public highways by means of level crossings. 
The respondents’ case was that the land in question was-not used as 
a railway and constructed under the powers of any Act of Parlia- 
ment within the meaning of the Public Health Act. The company 
contended that it would, and could, only be worked as a railway, 
and was, in fact and in Jaw, used as a railway, and the company 
was, therefore, entitled to assessment at one-fourth of the net 
annual value. Sir Gorell Barnes, in giving judgment, said it 
appeared to him that the line was only in fact constructed under 
the powers of the Act of Parliament for public conveyance, and 
therefore it appeared to him that the appellants had succeeded in 
showing that their lands were used only as a railway, and that the 
a8sessment ought to be reduced to one-fourth of the net annual value. 


Lords Justices Farwell and Buckley concurred, and the appeal was 
allowed, with costs. 


Fatalities —At an inquest held on 18th inst., at 
Longton, into the death of Herbert Griffiths, a Chester electrician, 
who succumbed to burns sustained whilst engaged in installing 
electric plant at the Park Hall Colliery in December last, lengthy 
expert evidence was given upon the relation of the motor to the 
explosion. The Coroner pointed out that the experts differed in 
their opinions, and he advised the jury to find that deceased suc- 
cumbed to burns sustained thro"gh an explosion, but that there was 
not sufficient evidence to show how the explosion was caused. 

A correspondent writes that on Monday a youth, named Oswald 
Walker (17), was found uncorscious, sitting near an electrical motor 
at Messrs. Hartley Bros.“ Works, Ravensthorpe, Yorks, curriers. He 


was badly burnt about the hands, and he died immediately from 
injuries, 


New Map of the Metropolis.—Mr. Edward Stanford, 
of 13 and 14, Long Acre, W.C., has just published a new map 
(selling in sheet form at 1s., and at 3s. 6d. folded in case), which 
shows the various Metropolitan railways, tramways and mis- 
cellancous improvements as deposited at the London County 
Council by November 30th, 1906, for the 1907 session. Among 
other things indicated on the map is the important proposed 
electric line of the London and North-Western Railway, the rail- 
ways and tramways in operation, railways sanctioned or proposed, 
the boundary of the Administrative County of London, the proposed 
areas under the L.C.C. Electric Supply Bill, and the London and 
District Electric Power scheme, &c. The map is of handy size 
(roughly 20 in. x 15 in.), and is one to which electrical men will 
have occasion to refer pretty frequently during, at any rate, the 
next six months as the various new schemes affecting London 


electric supply and transportation matters come under Parlia- 
mentary consideration. 


The Brush Strike.—The Nollingham Guardian says 
that the dispute at the Brush Electrical Engineering Co.'s Works, 
which commenced 17 or 18 weeks ago, is not yet settled. On 
January 17th a conference arranged by the Board of Trade was held 
between Lord Vaux, the chairman of the company, and Mr. J. J. 
Steinitz, and representatives of the men, but it is stated that the 
company refused to give way at all in regard to the rate. Ав we 
recently pointed out in our pages, the company seems to be fully 
served by the new men taken on in the place of the strikers. 


Motor-Car  Progress.— Under this heading the 
Morning Post specialist ended the old year with the following 
description of a momentous discovery: —“ In connection with 
obtaining the maximum efficiency from a motor, an ingenious 
device by way of an indicator bas been shown in use on a Saurer 
motor. Owing to the amazing rapidity with which an internal 
combustion motor turns, the indication is by means of a s:ries of 
light flashes from a needle point,as it were. By this means you 
can readily detect precisely at what position of each revolutioa of 
the crankshaft there is undue efficiency, though in place of being a 
wavy line, as it were, the curve 18 in shape somewhat like the out- 
line of a boot, the heel to the tag part representing the increase of 


pressure arising from the explosion or power-stroke ; from there to j 


the toe the exhaust and intake, and along the sole the compression 
stroke, as it were. By seeing over which of these areas there is 
less tban normal indication, it is practically possible to detect the 
cause of inefliciency without examining the motor.” After that, who 
is bold enough to assert that our Board Schools are useless? The 


paragraph simply reeks with discoveries, and luckily for the world 
it was signed. 


Tramear Brakes.—The Highways Committee at Tues- 
day’s meeting of the LCC. referred to the report by Lieut -Col. 
H. A. Yorke on the tramway accident in Archway Road last June, 
to the Inspector's recognition of the series of tests carried out 
by the County Council's chief officer of tramways, and to his 
approval of the suggestion that a supplemental mechanical device 
should be fitted in connection with the magnetic brake, so that the 
latter might be applied by band, if necessary. A large number of 
the Council's cars had been fitted with a special type of electro- 
magnetic brake. One of the difficulties referred to by the Board 


of Trade Inspector in the Highgate accident was that the power 
for working the electro-magnetic brake on the car was derived 
from a motor which was worked by the revolution of the wheels. 
and when these skidded the appliance became useless. If, how- 
ever, the brake were properly applied it was adequate for stopping 
the car, and, as a rule, such accidents arose from defective judg- 
ment on the part of the motormen. The supplementary apparatus 
above-mentioned was intended to obviate that difficulty, and had 
been designed as an additional safeguard by the chief officer, and 
developed at the car works at New Cross. The apparatus had been 
fitted and tested on two of the cars, and it appeared likely to meet, 
in a great degree, the special object for which it was designed. The 
Committee proceeded to state that the sanction of the Board of 
Trade was necessary to the increase in the speed of the cars, and a 
higher speed had been allowed on new routes in respect of all cars 
fitted with magnetic track brakes. It was hoped that the increase 
would be extended to the cars on the other lines, and that would 
mean n large advance in the earning power of the tramways. 


Appointment Vacant.—Instructor in Mathematics, for 
the Northampton Institute (£120 per session). 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 


also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to thcir movements, 


Central Station Engineers.— Mr. А. P. MACALISTER, 
chief assistant and deputy borcugh electrical engineer at Battersea, 
was appointed by a very large majority on Friday last to a similar 
position under the Islington Borough Council. 

The second annual dinner of the Harrow Electric Light Co. was 
held in the engineers’ rooms at the works on Tuesday last week, 
Mr. Spencer Hawes presiding. After the toasts, " The Company 
and the Directors” aud “The Staff,” had been proposed and 
responded to, a presentation of a clock was made to Mr. WALTER 
BARNES, the retiring secretary, who had been with the company for 
five years. Mr. Barnes is followed by Mr. Bishop. 

Mr. WALTER Номт, having resigned his position on the Metro- 
politan Railway's sub-station staff, sailed on 19th inst. to West 
Africa to take up position of electrician on the Wassau (Gold Coast) 
mine at Adjah Bippo. Я 

The Leek U. D.C. has appointed Mr. A. НкЕммткоөв, of Horsham, 
Sussex, as junior assistant engineer at the electricity works. 

Out of 160 applicants, Mr. ARTHUR C. JonHNSON has been 
appointed assistant electrical engineer at Southend-on-Sea, Mr. 
Jobnson was formerly at the Southend Electricity Works. The 
T.C. has appointed Mr. H. Corns as switchboard attendant, and 
Mr. A. S.: HOO RI, senior switchboard attendant, as junior assistant 
engineer. 

Mr. W. H. CrEcG, who has been representing the National 
Electric Construction Co. as engineer for Ireland for the last six 
years, has been appointed resident engineer at the Council’s clec- 
tricity works at Bo'ness, N.B. 

CorTtaM-StowER.—On Wednesday last Mr. Gro. H. COTTAM, 
M.LE.E, chief electrical engineer to the Borough of Hampstead, 
was married to Mrs. L. McGregor Stower, at St. Peter's Church, 
Belsize Square. A large gathering of their friends attended to 
witness the ceremony, and were subsequently received by the bride 
and bridegroom at the Town Hall. Onthe previous day Mr. Cottam 
was presented with a handsome silver tray by the staff and workmen 
of the department. We offer the newly-married pair our sincere 
congratulations and best wishes, 

Mr. Ropert W. WiLLIS bas resigned his position at the Salford 
generating station, aud bas taken up the office of mains auperin- 
tendent to the Perth Corporation. He has consequently relin- 


quished the post of secretary of the Manchester I. E. E. Students' 
Section. d 


Tramway Officials.— Mr. R. WITHYCOMBE, general 
engineering assistant to the West Ham tramway undertaking, has 
resigned his position, 

Mr. P. Humpueies, A. M. I. E. E., the engineer und manager of the 
Isle of Thanet Electric Tramways and Lighting Co., Ltd, has 


resigned his position and is going out shortly to take control of the 
Malta tramways. 


- 


General.—Mr. РнплР Dawe, consulting engineer, 


announces that his address is now Dacre House, Victoria Street, 
Westminster, 8.W. 


We are informed that Mr. Cuas. L. Нлһвевт resigned his post ав 
manager of the Order and Forwarding Departments of the British 


Prometheus Co., Ltd., on the 19th inst., to take пра more lucrative 
position. 
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NEW COMPANIES REGISTERED. 


Н. W. Kearns & Co., Ltd. (91,631).— This company was 
registered on January 12th, with & capital of £50,000 in £1 shares, to carry on 
the business of machine too] makers, machinists, ironmasters, wire drawers, 
galvanisers, iron and brassfounders, iron and steel converters, metal workers, 
colliery and quarryowners, miners, smelters, boiler and tube makers, electric, 
hydraulic, fire, gas and general engineers, electric cable manufacturers, copper- 
smiths, electricians, supp.iers of electricity for light, heat, motive power or 
other purposes, builders of tramcars, wagons, electric cars, locomotives, motor- 
cars, rolling stock, cranes, sluices and other appliances and machinery, &c. 
The first subscribers (each with one share) are:—H. W. Kearns, Baxenden 
House, Accrington, engineer: W. E. Kearns, Cowpe, Waterfoot, bleacher, &c.; 
J. В. Kearns, Cowpe, Waterfoot, bleacher, &.; T. B. Burton, 1, Harriet Street, 
Edge Lane, Stretfurd, near Manchester, engineer; J. R. C. Kearns, Baxenden 
House, Accrington, engineer: J. P. T. Slade, Wellacre, The Mount, Altrincham, 
engineer; and E. Hoyle, Spring Mount, Bacup, cotton spinner. No initial 
public issue; the number of directors is not to be less than three or more than 
ive; the first are H. W. Kearns (chairman), J. S. Kearns, J. R. C. Kearns, 
T. B. Burton and J. P. T. Slade; the last three named are managing directors; 
qualification, 2200; remuneration of managing directors as fixed by the board: 


of others as tixed by the company. ` | 
Lomb Electrical Bleaching Co., Ltd. (91,562).—This com- 


pany Was registered оп January ith, with a capital of £15,000 in £1 shares, to 
adupt an agreement with С. Martin, for the acquisition of the assets of the 
Electrical Bleaching Co. (1904), Ltd., and to carry on the business of bleachers, 
dycrs, dressers, finishers, makers of bleaching materials, tc. The first sub- 
seribers (each with one share! are:—A. Morum, St. Michael's House, Basing- 
hali Street, E. C., merchant; H. Pratt, St. Michael's House, Basingball Street, 
E.C., agent; W. Carsley. St. Michael's House, Basinghall Street, E.C., 
merchant; E. L. Thorp, Bank House, Fidenfield, near Manchester, electrical 
eDcineer ; Н. Gorst, 67, Burnley Road, Edentield, near Manchester, bleachers’ 
foreman; J. Hill, Lumb House, Edenficld, near Manchester. bleachworks’ 
manager; and J. Hill, jun., Lumb House, Edentield, near Manchester, tinisher. 
Minimum cash subscription 1,000 shares. The number of directors is not to be 
less than two or more than five; the first are A. Morum and C. Martin ; 
ualidcation, £200; remuneration, 1 guinea each per meeting attended. 
egistered office, Lumb Mills, Edenfield, ncar Manchester. 


OFFICIAL. RETURNS OF ELECTRICAL 
-~ COMPANIES. 


Electrical Installations, Ltd. (London) (91,050).—Particulars 
of £2,000 debentures, created December 5th, 1906, have been filed pursuant to 
Bec. 14 (4) of the Companies’ Act, 1900. Property charged: The company's 
undertaking and property, present and future, including uncalled capital. No 


trastees. 


Uxbridge aud District Electric Supply Co., Ltd. (62,706). 


—Issue on December 8th of £1,100 6 per cent. debentures, part of series created 
July Hth, 1906, to secure £95,000, charged on the company's undertaking апа 
property, present and future, including uncalled capital. No trustees. Pre- 
viously issued of eame series : £38,700. 


Electric Redaction Co., Ltd. (54,724).—This company's 
annual return was filed on November 10th, when the entire capital of 
£4,000 in 16.200 preference and 23,800 ordinary shares of 41 each had been 
taken up. £l per share has been called up on 13,000 preference, resulting in 
the reccipt of £13,000. £27,000 is considered as paid on 8,200 preference and 
B. O0 ordinary. Mortgages and charges: £7,£00. 


Himalaya Electric Railway, Ltd. (59,538).—This company’s 
annual return was fled on December 8th, when the entire capital of £3,000 in 
п Ж A been taken up and was considered as fully paid. Mortgages and 
charges: Ail. 


Honghton-le-Springs and District Electric Lighting Co., 
Ltd. N3, h. This company's annual return, made up to May 30th. 1905. was 
Ше] on October th, 1906. The entire capital of £15,000 in £1 shares has been 
taken up. £1 per share has been called up on 7 and 1з. per sbare on 14,993 
Marcs, resnltiug in the receipt of £752 138. £4 remains in arrears. Mortgages 


+ 


acl charges; Nil 


Wrexham and District Electric Tramways, Ltd. (71,213). 
~A 44 per cent. debenture, dated December 14th, 1906, to secure £4,500, charged 
on the company's property, present and future, has been registered. Holders: 
British Electric Traction Co., Ltd., Donington House, Norfolk Street, W.C. 


Cambridge Electric Supply Co., Ltd. (36,457).—A second 
debenture dated December 12th, 1906, to secure an unspecitied amount, but 
stamped to cover £10,000, has been registered. Property charged: The com- 
pany's undertaking and property, present and future, including uncalled capital. 
Немет: Capital and Counties Bank, Ltd., 39, Threadnecdle Street, E.C.; 
trustees for bank, E. D. Vaisey, 39, Threadneedle Street, E.C.; and Н. 8. 
Simpson, 3, Sidney Street, Cambridge. 


„ Vindham's, Ltd. (formerly “ Patent Night Signs Co., Ltd.”) 
E : р on December 10th of a £100 8 per cent. debenture, part of series 
created December Sth, 1906, to secure £200, charged on the company's property, 
preseut and future, including uncalled capital. No trustees. No previous 
Issue of same series. 


Ns Bray & Co., Ltd. (Electrical and gas engineers, Leeds) 

1 deed appointing new trustee, dated December llth, 1906 (supple- 

ыо в trust deed dated August 27th, 1906, securing £40,000 debenture 

А смера registered. Тһе deed contirms the assignment to the trustees 

1 nventions and patents, and interests therein, and the company's 

1 Ds eclaration of trust. Present trustees: J. W. Close, East Parade, 
*; and J. W. Bray, Belmont, Headingley, Leeds. 


abe Electricity Supply Co., Ltd. (80,826). — An amended 

Denice an 10 flled re £200 debentures created October 22nd, and issued 

Rd ы 306. In the original return the rate of interest on the whole 

ture of £100 given ах 4 percent. It is now stated as 4 per cent, on one deben- 
and б per cent. on the other debenture of £100. 


8 -€ 
e ar erlang District Electric Tramways, Ltd. (79,054).—A 
been registered ember 14th, 1606, to secure not more than £20,000, has 
resent and far, Property charged : The company's undertaking and property, 
ogy, 13, $t pare, snbjeet to trust deed of December 8th, 1903. Holders: H.R. 
1 : Helen's Place, E. C.,; and C. P. Crisp, 11, Angel Court, E.C. 


mandhurst Electric Lighting and Traction Co., Ltd. 
1750 shares bad ey $ annual return waa filed on November 96th, when 
400 f Z1 à een алаг up and paid for in full out of & nominal capital of 
dart, Lad. Poss dog . ber ae charges: Nil, (Name changed to Lynd- 


Aecessorles Manufacturing Co., Ltd. (Electricians, London) 
(84,107).—Issue on December 18th of £800 5 per cent. second debentures, part of 
series created November 28th, 1906, to secure £1,500, charged on the companys 
undertaking and property, present and future, including uncalled capital. No 
trustees. No previous issue of same series. 


Cowper-Coles Copper Corporation, Ltd. (59,493).—£5,000 
10 per cent. debentures, created August 10th and dated November 6th, 1906, 
charged on the company's undertaking and property, present and future, 
except uncalled capital, have been registered. No trustees. 


British Prometheus Co., Ltd. (74,589).—A memorandum of 
satisfaction in full of a debenture dated September 12th, 1905, securing £500, 


has been filed. 7 
Engineering Instruments, Ltd. (London) (66,427).— Issue on 


December 20th of £2,110 5 per cent. debentnres, part of series created Novem- 
ber 30th, 1906, to secure £5,000, charged on tbe company’s undertaking and 
property, present and future, including uncalled capital. No trustees. No pre- 


vious issue of saine series. 


Bogota Telephone Co., Ltd. (69,059).—A trust deed dated 
December 12th, 1906, to -ecnre £25,000 second mortgage debentures, has been 
registered. Property charged: Lands, buildings, concessions and grants at 
Bogota, Colombia, and the company’s undertaking and property, present and 
future, including uncalled capital, subject to £15,000 tirst mortgage debentures. 


Trustee : S. H. Jenks, Barrow Hedges, Carshalton, 


Urban Electric Supply Co., Ltd. (57,986).—A deed dated 
December 15th, 1906 (supplemental to a trust deed dated July Bth, 1904, secur- 
ing £200,000 first mortgage debenture stock, with power to issue further stock 
ranking pari pasan upon the terms mentioned in the said trust deed), has been 
registered. Property charged: Electrie lighting and trainway undertakings, 
lands, buildings, materia's and plant, frechold and Jeasebold hereditaments, 
shares, purchase moneys and other specific assets, and the company's under- 
taking and general property, present and future, including uncalled capital. 
Trustees, Merchants’ Trust, Ltd., 03, Cornhill, E.C. 


Uxbridge and District Electric Supply Co., Ltd. (62,706). 
Issue on January Ist of £2,C00 6 per cent. second debentures, part of series 
created July 10th, 1906, to secure £15,000, charged on the company’s under- 
taking and property, present and future, including uncAlled capital. No trustees. 
Previously issued of same series, £11,000, 


Keighley Electrical Engineering Co., Ltd. (44,893).—This 
company's annual return, made up to October Ist. was filed on December 31st. 
4,100 ordinary and 1,000 preference shares had been taken up out of a nominal 
capital of £10,000 in 8,000 ordinary and 2,000 preference shares of £1 each. 
£1 per share has been called пр on 2, i88 ordinary and 1.C00 preference, resulting 
in the receipt of £4,458, 1,612 shares are considered as fully paid. Mortgages 


and charges: £3,000. 
Blackpool and Garstang Electric light Rallway Co., Ltd. 


(62,150).—This company's annual return was filed on December 21st, when 
361 shares had been taken up out of a nominal capital of £10,000 in £5 shares. 
£4 per share has been called up, resulting in the receipt of £1,707 ( including 
payments in advance). 400 remains in arrears. Mortgages and charges: Nil. 


С. and A. Masker (1901), Ltd. (Electrical and Hydraulic 
Engineers, Liverpool) (70, 573).— An assignment of patents, dated December 20th, 
1906, (supplemental to a trust deed dated July Stb, 1501, securing £50,000 ceben- 
ture stock) has been registered. Property charged: Patents Nos. 18,617 and 
18.84 of 1902, and 15,318 of 1904. Trustees: Law Guarantee and "l'rust Society, 


Ltd., 49, Chancery Lane, W.C. 
Buenos Ayres Port and City Tramways, Ltd. (85,127).— 


This company’s annual return, made up to December 20th, has been filed. 
28,807 shares have been taken up ont of a nominal capital of £200,000 in 40,000 
shares of £5 cach. 10s. per share has been called up on 107, resulting in the 
receipt of £203 10s. £142,000 is considered as paid on , 00. Mortgages and 
charges: £200,000. 


Ernest Scott & Mountain, Ltd. (Electrical Engincers, 
Newcastle.on-Tyne.) (32,700:.—Particulurs of £25,000 5 per cent. debentures 
created by board resolution of December 18th, 1C6, have been filed pursuant 
to Sec. 14 id) of the Companies’ Act, 1900. Property charged: The company's 
und rtaking and property, present and future, including uncalled capital. 
No trustees. 


Bastian & Partners, Ltd. (Electricity Mcter Manufacturers, 
London.) (77,001),—Issue on January 9th of £55010 per cent. debentures, part 
of series created July Ist, 1905, to tecure £4,000, charged on the company’s 
undertaking and property, present and future. No trustees. Previously issued 


of snme series, £2,778. 


ELECTRIC TRAMWAY ACCOUNTS. 


THE accounts for the year 'ended March 

Salford . 31st last show that another substantial 

Municipal donation from the tramways undertaking was 

Tramways. placed to the credit of the borough fund. 

The revenue per mile of route shows an 

increase over that of the previous year, but the income per 

car-mile shows a slight falling off. The total expenses per 

car-mile increased to a slight extent also. After meeting all 

expenses, financial and otherwise, the eurplus amounted to, 
approximately, 88d. per car-mile. 

Four new routes were opened during the year. Under an 
agreement with the Manchester Corporation and the Trafford Park 
EstatesCo., the Salford Corporation is now jointly with the 
Manchester Corporation working a through service of cars from 
the City into the Park, which service should be appreciated by 
the large number of employés of the works on the estate. In 
order to euable the Salford cars to enter the Park, it was 
necessary to lay down additional track on the Trafford Road 
swing bridge, and to erect special overhead work and track 
connections at the point where the roadway and bridge divide, 
during the swinging of the latter. The work was undertaken by 
the Manchester Corporation. 
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GENERAL STATEMENT. 


| 

For 12 months eame: March 31st | 1906. 1905. 
Length of route. .. [4112 miles. | 38°75 miles. 
Total length of track е е 18 т 75 " 70˙75 „ 
Average number of cars in use РА 199 117 
Car-miles run В 5,257,223 4,884,590 
Passengers carried per a annum.. 41,807,539 39,213,560 

Capital expended to date TR £657,564 £038,332 


Traffic receipts .. 
Total receipts 
Working expenses 


ЕРЕ £223,033 | £209,656 
"M £226,013 | £209,072 


ese |o 41441941 £134,592 
Gross profit TM ; £81,819 EUG £74,720 
Income per car-mile . ; 107184. 10°3d. 
Working expenses per car-mile 6:58d. | 6˙62d. 
Interest and sinking fund per car- -mile 1:83d. l8/d. 
Rental of leased lines ... e 89d. 79d. 
Total expenses per car-mile ... 9:3d. 928d. 
Profit or loss per car-mile + ‘kd. + 1:024 


: 
Cost of energy per car-mile ... Е 221d. 2:104. 
i 
і 
изаи 
| 
a 


Average fare per passenger ... 1:28d. 1:284. 
Average fare charged pet mile 59d. НИДЕ 
Revenue рег mile of route 45,400 | £5,376 
Expenditure рет mile of route £3,500 £3,458 
Total units used .. “КТ 7,784,902 6,927,805 
Units used per car-mile ad 148 l41 
Percentage of working ex'esto receipts "E | "m 6% | 64% 


а а анан ͤ Hy— eee А 


ProFit STATEMENT, 1906. 


Interest on sinking fund charges 8, . . £39,959 
Rental (leased lines, running powers, &c.) габ 19,558 
Contribution in relief of rates ... E Vs 13,000 
Depreciation and renewals fund 9.302 

Gross profit and accumulated interest ... £81,819 


The gross profit on the year's working amounted to £79,713, 
interest on investments, &c., bringing the total balance available up 
to £81,819. The amount standing, at March last, to the credit 
of the depreciation and renewals fund was £30,439. 

Mr. G. W. Holford is the general manager. 


ELECTRICITY SUPPLY ACCOUNTS. 


Tue year 1905-6 proved a very satis- 


Melbourne factory one, as far as this undertaking 
Municipal is concerned. The net profit for the 
Electricity year amounted to £13,870, and from this 
Supply. sum a special contribution of £5,000 was 


placed towards wiping out the cost of 
changing over installations which took place within recent date. 
A further sum of £7,509 was allocated to depreciation, making a 
total sum of £15,007 credited to this account in 1906. The sum of 
£3,753 allocated to sinking fund account is based on 1 per cent. 
only on the capital debt to date. The contribution of 21,000 to the 
Town Fund is the first made by the undertaking. During the year 
£1,183 was spent on building extensions, £9,490 on machinery, 
£5,044 on mains, &c., and £1,617 on meters. The total revenue 
increased by £2,629, £1,555 of this increase being from the 
sale of energy for power and heating purposes. This 
increase, however, does not indicate the increased output, owing to 
a substantial reduction in prices charged during the year under 
review, as compared with 1904-5; as a matter of fact, the output 
increased by 477,887 units. Working expenses were reduced by 
£1,114, this being attributed to the introduction of mechanical 
stokers, by means of which slack coal could be used. 

During 1905-6 the demand for energy for power increased by 
39:5 per cent. over that of tbe previous year, the number of units 
sold for this purpose being 867,459. 

The work of erecting flame arcs iu the central portion of 
the city was carried out during last year; the contract comprised 
140 lamps, and а number of steel poles, brackets, &c. The exten- 
sion of the city by the inclusion of North Melbourne, will 
probably necessitate substantial additions to the station and mains 
within the two years as from February, 1906. 

The prices charged are :—Private lighting, 5d., 44d., or 7d. and 
2d. per unit; power, 2d. per unit; public lampe, £5 to £25 per 
annum, each. The chief engineer is Mr. Н. R. Harper. 


GENERAL BTATEMENT FOR YEAR ENDING FEBRUARY 28TH, 1906 


Total capital expended yes je £380,565 
Number of units sold— | 


Private supply, including жыш 8 3,213,682 

Public lighting 1.245,903 

Total number of units sold : 4,459,685 
Equivalent No. 16-0. . lamps connected . 88,982 
Н.Р. of motor connected ... 


653 = 1,666 н.р. 


Number of publie lamps . . 804 arcs, 3,117 inc. 


Maximum load in kw. 


бе» 1,886 Kw. 
Revenue account— 
Gross revenue £72,214 
„ expenditure £33,628 


„ profit... 


8 £38,586 
Average inclusive price obtained per unit— 
Private supply . 3644. 
Public lighting T 3'84d. 
Total, including municipal buildings jus 3:85d, 


REVENUE ACCOUNT FOR YEAR ENDING FEBRUARY 28TH, 1906. 


Gross revenue £72,214 = 3:854. per unit. 
Works and distribution costs (in- 
£29,497 = 1°58d. 


cluding public lighting) 
a £33,628 = 1:814. 


Total working costs ... 
PROFIT STATEMENT, 1906. 
Interest on loans | 


” 
” 


£13,456 
Sinking fund.. ws was 3,753 
Depreciation .. 2 . 15,007 
To cost of change-over — - 5,000 
To Town Fund T bs 1,000 
Sundries - a pen des ae 502 
Balance brought forward ... vs i A 132 


Gross profit is .. £38,586 


CITY NOTES. 


Metropolitan Railway Co. 


TRE directors reported at the meeting held yesterday that the total 
receipts for the half-year ending December 31st, 1906 (deducting 
this company’s proportion of the revenue of the City lines and 
extensions) have been £343,876, and the expenses £197,874, leaving 
a profit of £146,002. The receipts show а decrease of £100,468, and 
the expenses a decrease of £17,078, as compared with the corre- 
sponding half-year of 1905. The net revenue account, after pro- 
viding for the interest upon the debenture stocks and other fixed 
charges and the dividend upon the preference stocks, shows а 
balance оё £20,152 available for dividend upon the ordinary 
stock. The directors accordingly recommend the proprietors to 
declare a dividend upon the ordinary stock for the past 
half-year, at the rate of 10s. per cent. per annum, and 


to carry forward the balance of £5,822 to the next half-year’s © 


accounts. The accounts compare with a period prior to the opening 
of the new Great Central and Great Western joint line and-the 
consequent diversion of part of the Great Central Co.’s traffic from 
the Metropolitan system, and the falling off in revenue is due partly 
to this cause and partly to the increased competition of the motor- 
omnibuses. The Surplus Lands Committee announces, as shown in 
the report and accounts appended thereto, that the dividend on the 
surplus lands stock, for the past balf-year, will be at the rate of 
£2 158 per cent. per annum. 

Electrification of Line. —Considerable progress has been made 
during the half-year with the scheme of electrification undertaken 
some time ago, and it is now practically completed. All the trains 
passing through the tunnel section of the line north of Baker Street 
are worked by electricity. The Hammersmith and City and Addison 
Road services are now worked by electric trains, and the whole of 
the passenger trains on the Inner Circle are worked by that power, 
with the exception of a few between Praed Street Junction and 
Aldgate belonging to the Great Western Co, which will be worked 
by electricity in the course of a short time. 

Automatic Signalling.—Experiments are being made with a 
system of automatic signalling, which, if successful, will admit of 
more trains being worked over the Inner Circle than has been 
possible under the old arrangements and so will increase the earning 
power of the line. 

Motor-Omuibus Conpetition.—The competition of the motor 
omnibuses continues to make an appreciable difference in the com- 
pany's traffic, particularly on the St. John's Wood line. These 
motor-omnibuses are in effect subs dised by the’ local authorities, 
inasmuch as they pay nothing for the use of the roads or in respect 
of rates except in so far as their etables are concerned. 

Improvements at Бике" Strect.—Plane have been prepared and 
arrangements made for extensive alterations at Baker Street 
Station, including the connecting up of the St. John’s Wood line 
with the Inner Circle, in order to admit of a through service of 
trains being worked between the stations north of Baker Street and 
the City. 

Maintenance of Electrical Plant and Rolling Stock.—1t is proposed 
to devote an amount of £22,000 received from the contractors for 
the power station at Neasden, in settlement of a claim made upon 
them by the company, to the formation of a depreciation and 
renewal fund for the electrical plant and the new rolling stock, 


-- 
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Bills in Parliament.—A Bill is being introduced into Parliament 
in the next Session to enable the company to establish а pension 
fund for their outdoor staff. No further capital powers are being 
sought. Otber Bills affecting the interests of the company have 
been deposited and will be carefully watched by the board. 

Progress of Trojfic.—'The progress of the traffic of the railway is 


shown in the following table:— 
Gross receipts for 


Number 

а passengers ше ет ко, 

p 1899  ... .. 96,050, 502 ... £817,338 

7 1900 ... 93, 333,025 .. 823,304 
1901 .. 87,821, 904 . . 775,450 
1902 .. 89, 874,833 .. 792,041 
1900 . . 94, 000, 150 . . 812,685 

г 1904 . . 94, 436,498. .. 831,221 
1995 .. 95.694,616 .. 832,034 

41908. . 98,384,766. 681,263 

(р) Great Central Railway extension to London opened March 15th, 1899. 


(4) Central London Railway opened July 30th, 1900. 
(r) Harrow and Uxbridge Railway opened July 4th, 1904. 
ia) Line from Harrow to Verney Junction leased to Metropolitan and Great 


Central Joint Committee April 2nd, 1:06. 

There are 77 miles 34 chains constructed, and an additional 
13 miles 48 chains of foreign lines are worked. The statement of 
train mileage is as follows :— | 


.... UM —n — c —.. —.. DC —— 


Half. year Miles 
ended Trains. this 
Dee. 91st, 1905. half-year. 
-—— — À—M €—— m | ансо оилага 
782,228 Steam passenger trains... | 523,583 
549,607 Electric passenger trains 825,897 
96,517 Goods and mineral trains 96,755 
1,428,347 Total... 1,446,238 


City and South London Railway Co. 


Tar report of the directors for the half-year ending December 31st, 
1906, which is to come before the half-yearly meeting on Tuesday 
next, states that the receipts from all sources for the past half- 
year have amounted to £77,122, and the cost of working has been 
£35,736, leaving a profit of £41,386. Inclusive of the balance 
brought forward from June 30th last, the net revenue account 
shows an aggregate total of £46,331. After making provision for 
the debeuture stock interest, and the transfer to the renewal fund 
of £1,500, a balance remains available for dividend of £33,571. 
The directors recommend that the full dividend of 5 per cent. per 
annum be paid on the preference stocks, 1891, 1596 and 1901, and 
that a dividend at the rate of 2 per cent. per annum be paid upon 
the consolidated ordinary stock for the half-year, leaving a balance 
of £2,521 to be carried forward. The following table shows the 
number of passengers, exclusive of season ticket holders, carried 
since the opening of the railway, and dividends paid in each half- 
year :— 

June 30th, 1904 .. 9,226,987 £76,388 24% 
December 31st, 1904 8,401,846 — £70,706 12% 

June 30th, 1905 8,662,588 £71,802 2% 


December 31st, 1905 ... 8,607,486 £70,104 17% 
June 30th, 1906 .. 9,045,120 272,454 24% 
December 31st, 1096 .. 9,104,293 £72,228 2 % 


Baker Street and Waterioo Railway opened Westminster Bridge Road March 
10th, 1906, and to Elephant and Castle August Sth, 1906. 
i x Northern, Piccadilly and Brompton Railway opened December 15th, 
Tn trams over Westminster Bridge to John Carpenter Street December 


The dividend on the ordinary stock at the rate of 2 per cent. per 
annum compares with 1j for the corresponding period last year. 
The average dividend for 1906 is thus £2 28. 6d. per cent. 

In regard to the Euston extension, the progress made by the 
contractors has been very satisfactory, and the electric equipment, 
the lifts and the new rolling stock are also well advanced, and it is 
anticipated that the extension to Euston will be opened for traffic 
some time in March. The engineers report that the important 
work at Stockwell sidings is nearly completed. These sidings will 
аїога additional facilities for dwaling with the increased traffic 
resulting from the opening of the extension. The subway com- 
шлш at the Elephant and Castle Station of thiscompany with 
1010 of the Baker Street and Waterloo Co. was opened on August 

th last. The advantages of this connection have been increasingly 
appreciated by the travelling public. І 
шыр Аша are in progress for through bookings between this 
Weder) s line and the suburban stations of the London and North- 
: Ks Railway, Midland Railway and the Great Northern Rail- 

the Ch 9 with the Great Northern, Piccadilly and Brompton and 

үз aring Cross, Euston and Hampstead Railways. The board, 
rite ра consideration, decided on making а public issue of 
holders 5 per cent. preference stock, 1903, offering the stock- 
vell 1 5 the company a preferential allotment. The stock was 

Midi 1 and one-third was applied for and allotted to 

Nares эн holders. The issue of further capital to meet the 

and the nidi. for completing and equipping the Euston extension 

mileage dii egi iia is 3 пиши The train 
н -year WAS Ї i 
comeaponding ‘half of 1 AL 33 against 546,992 in the 


Messrs. Baker, Mott & Hay, the engineers, in their report on the 


progress 
tunnelling is complete, the per 
stations, including lifts 

completion. They antici 
completed and the line 
March. 


of the Euston extension, state that the whole of the 
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Direct United States Cable Co., Ltd. 


THE directors’ report, which is to be presented at the meeting 
next Tuesday, says that for the balf. year ended December 318t, 
1906, the revenue, after deducting out- payments, amounted to 
£60,380 as compared with £56,353 for the corresponding period of 
1905, showing a difference of £4,027 in favour of the half-year 
under review. The working and other expenses for the same 
period, ineluding income 
tenance, amounted to £25,381, leaving 


net pro 
half-year a total of £41,316. For the corresponding period of 1905, 


the working and other payments amounted to £73,299. Interim 
dividends of 48. per share for the quarter ended September 30th, 
1906 (paid October 26th, 1906), and of 4s. per share for the quarter 
ended December 31st, 1906, payable January 31st, 1907, together 
amounting to £24,284, have been declared, and the balance of 
£17,032 on the revenue account has been carried forward. The 
reserve fund account has been debited with £2,805 for the cost of 
cable maintenance, and after being credited with interest on the 
investments and profit on sale of securities, the balance now 


amounts to £509,995. 


-tax, but exclusive of cost of cable main- 
a balance of £34,999 as the 


fit, making with £6,317 brought forward from the previous 


Eastern Telegraph Co., Ltd. 


TRR directors’ report for the half-year ended September 30th, 1906, 
presented at the meeting held on Wednesday, states that the 
revenue for the period amounted to £557,515, from which are 
deducted £195,605 for the ordinary expenses, and £57,628 for 
expenditure relating to maintenance of cables, depreciation of spare 
cable, sundry differences in exchange. and income-tax payable 
abroad, leaving a balance of £304,282, to which is added £2,267 
brought from the preceding half-year, making a total available 
balance of £306,549. After providing for income-tax payable in 
England, interest on mortgage debenture stock, and for two 
quarterly dividends on the preference stock, which in all absorb 
£82,459, there remains a balance of £224,090, out of which the 
directors have placed £7,000 to the reserve fund for maintenance 
ships, and have allocated £100,000 to meet the two interim divi- 
dends of 1} per cent. each on the ordinary stock, the balance of 
£117,090 being carried forward. With the object of facilitating 
the settlement of accounts under the numerous traffic arrangements 
which exist with the various Government administrations and 
telegraph companics, the directors have decided in future to make 
up the accounts of the company to June 30th and December 31st of 
each year, instead of September 30th and March 31st as formerly. 
Consequently a balance-sheet will be prepared as at December 31st, 
1906, which will be submitted to the stockholdera at a general 
meeting to be held in May next, when the final dividend and 
bonus, hitherto paid in July, will be proposed and paid. 


—— 


Prospectuses.—Jmperial Ethiopian Rubber (b., Ltd.— 
This company has been to the public with an issue of 100,000 
shares of £1 each. The company has a 25 years’ concession for 
rubber collection in, and exportation from, the Empire of Ethiopia 
(Abyssinia). 

Anylo-Spanish Copper Co., Ltd.—This company, which acquires а 

• lease in perpetuity of copper and sulphur mines in Huelva, Spain, 
has been before the public with an issue of 126,000 £1 sbares. 
^ New Einasleiuh Copper Mines, Lt4.—This company also has been 
making a public issue of 76,000 £1 shares and £32,000 6 per cent. 
debentures. 
Queensland. 

Stock Exchange Notices.—The Committee has ordered 
the undermentioned to be quoted in the Official List :— 

United River Plate Telephone Co., Ltd.— Further issue of 20,000 ordinary 
shares of £5 each, fully paid, Nos. 80,001 to 100,000. 

Official Announcements re Companies. — It is 
notified in the London Gazette that the following companies will be 
struck off the register in three months, unless cause is shown to the 


contrary :— 


The mines being acquired are situated in North : 


Electric Battery Case and Fittings Syndicate. 

Electric Danite Syndicate. 

Electric Lamp Renovating Co. + 
Electric Vehicle Co. of Great Britain. 

Fresh water and Totland (I. W.) Electricity Supply Co. 
Monte Video New Tramway Co. ` І 
Torquay Electro- Therapeutic Institute. 

Tramway Traction Co. of South America. 


Montreal Light, Heat and Power Co.— Dividend 


for the past three months at the rate of 5 per cent. per annum. 


Waterloo and City Railway Co.— The half-yearly 
meeting is to be held on February 7th. 


British Continental Electricity Co., Ltd.—We 
understand that this company bas posted dividend warrants to the 
value of £2,087 11s. 11d., in payment of the whole of the arrears of 
E on the 5j per a cumulative preference shares, and 

80 8 new issue o 000 in ordi h 
ri ATE er К rdinary shares has been made 
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MARKET QUOTATIONS. 


Wednesday, January 23rd. 


CHEMICALS, &. Fortnight’ 


Price. | Inc. Or ө 


a Acid, Hydrochloric a . percwt, bJ. 2. 
a „ Nitric .. А ee e. рег смі. 99/. р 
a  Oxalic.. А . ee. perewt, 82/- " 
a „ Bulphuria .,. es .. per смі. | 5/6 2 
a Ammoniac, Bal ee es oe per cwt. 42/ ae 
a Ammonia, Muriate (crystal) . perton | £33 10 is 
a T ai, oe ae S рег ton 430 es 
a Bleaching powder .. .. per ton | £5 10 M 
a Bisulphide of Carbon . per ton £18 i 
a Borax .. A E T .. per ton | £15 А 
a Benzole (0% .. per gal. 102d. . 
а » (50 95 ee .. per gal. 17 j 
a Copper Sulphate .. per ton £32 10 : 
a Lead, Nitrate . per ton 431 10 s 
a „ White Sugar.. per ton £25 | dc 
a „ Peroxide 5 . . per ton £32 | А 
a Methylated Spirit .. гъ S рег gal. 216 ! s 
a Naphtha, Solvent (00 % at 160°C) per gal, | Б/6 s 
a Potassium Bichromate, in casks per lb. già. ce 
a Potash, Caustic (75/80 ©) .. per ton £20 zé 
a Potassium Cyanide А .. per lb. Tid. í 
a Shellac vs . per ewt. 220 / vs 
a Sulphate of Magnesia .. per ton £4 10 as 
a Sulphur, Sublimed Flowers . рег ton £6 10 v 
в T Recovered T .. рег ten £5 10 - 
a m Lump Уз "E . рег ton £5 се 
а Boda, Caustic (white 70% per ton £10 15 ee 
в Crystals is vd ee рег ton £8 К 
а Sodium Bichromate, cask .. per lb. 8d. 
a „% Cyanide (basis 100%) .. per lb. 1d. % 
METALS, &о. 
b Aluminium Ingots, in ton lots .. per ton £200 is 
b i Wire, in ton lots .. per ton £220 з 
b M Sheet, in ton lots. per ton £210 2 
p Babbitt's metal ingots .. .. per ton £61 to £203 ist 
с Brass (rolled metal 2" to 12") basis per lb. 11id. a 
c „ Tube (brazed) 7 .. рег lb. 1/0} Vis 
€ n » (solid drawn).. . per lb. 113d. А 
c „ Wire, basis - e. per lb. lid. К 
с Copper Tubes (brazed) .. рег lb. 1/2 E 
с ii „ (solid drawn) .. per lb. 172 А 
y Copper Bars (best selected). рег ton #124 . 
g Copper Bheet ee T e. per ton £124 : 
g [T] Rod .. ae ee e. per ton £124 " 
e „ (Electrolytic) Bars . per ton £115 : 
e „ „ Sheets .. per ton £127 a 
€ n 10 R .. per ton 4117 AS 
e „ 10 H.C. Wire per lb. 1/12 я 
f Ebonite Rod ee T .. per lb. 8/8 е 
7 [1] Bheet ee ee ee per lb. 8/- ee 
n German Bilver Wire " . per lb. 179 Id. ine 
h Gutta-percha, fine ee ee per Ib. fJ. to "- ee 
h Indis-rubber, Para fine .. per lb. 5/0} to 5/23 ў 
i Iron, Charcoal Sheets es per ton £18 s 
i „ Pig (Cleveland warrants) per ton | 59%) dee 
i „ Forgings, according to size рег ton From £11 ЖА 
1 „ Scrap, heavy T: . per ton 47/6 to 50[- v 
i „ Wire, galvanised No. 8 . per ton £9 15 ER 
g Lead, English Ingot ee .. рет ton 1 1 2/6 inc. 
b, A n 
gow АХ Bheet ee „ рег ton eta 5 | 2/6 inc. 
т Manganin Wire No. 28 ee ee per Ib. 8 / ee 
0 Метсигу oe oe ee oe per bot. £1 ee 
d Mica (in original cases) small .. per lb. 6d. to 1/- а 
4 Т » ” medium per lb. 9/6 to 4] "P 
d y ii large .. per lb. 4/6 to 8/6 кё 
p Phosphor Bronze, plain castings per lb. 1/45 to 1/63 8 
р „ rolled bars & rods per lb. 1/54 to 1/64 И 
р " u «trip & sheet per lb. 1/6 to 1/10 М 
o Platinum vs e. per оғ. 150. m 
e Silicium Bronze Wire .. рег b. 1/3 ae 
i Steel, Magnet, &co'd'g todeso'p'n per ton £58 iis 
i 98 51 n bars ee oe £15 to £40 ee 
4) A 

9 Tin, Block (English) x „ рег ton Vid £3 inc. 
n „ Wire, Nos. 1 to 16. .. per lb. 9/4 
p White Anti-friction Metals 

“ White Ant" brand .. .. per ton 461 to £28 

k Zino, Bh’s(Vieille Montagne bnd.) per ton £31 15 


* 


—̃ ̃ k6ᷓ— — —ͥ——d — —. ——— 


Quotations supplied by :— 


h Edward Till & Со, 

+ Bolling & Lowe. 

; k Morris Ashby, Ltd. 

т W. T. Glover & Со., Ltd, 

n P. Ormiston & Sone. 

o Johnson, Matthey & Co., Ltd. 
p The Phosphor Bronse Oo., Ltd, 


a G. Boor & Co. . 

b The British Aluminium Co., Ltd. 

с“ Thos. Bolton & Bons, Ltd 

d F. Wiggins & Bons. 

e Frederick Smith & Co. 

f India-Rubber, G.P. and Teleg. 
Works Co., Ltd. 

g James & Shakspeare, 


.. — T— . 


Liverpool Overhead Railway (0.— The accounts for 
the past half-year show an available balance of £8,598. The 
directors recommend a dividend at the rate of 5 per cent. per 
annum on the (1892) preference shares, and a full year's dividend 


at the rate of 5 per cent. on the (1900) preference shares. The 
balance carried forward is £4,246, against £3,784. 


Great Northern and City Railway Co.—The half- 


1007 meeting is to be held on February 4th, at Westminster 
alace Hotel, | 


STOCKS AND SHARES. 


Tuesday Afternoon. 
So faras any return of business is concerned, the Bank Rate might 


just as well have remained at 6 per cent., the redaction not having 
assisted more than one or two markets, and those devoted to the 
highest class stocks. For this apparent paradox the financial 
situation in New York is principally to blame. Rumours of trouble 
loomed largely in connection with Americans, and there can be no 
doubt that if even a semi-panic were to occur in Wall Street, the 


consequences on this side might prove disastrous for the time 


being. | 


The dividends declared by the Home Railway companies up to 
the present have done little to assist prices in their own market. 
Certainly, the City and South London dividend, announced here 
last week, has caused a rise of another point to 44 in the Ordinary 
stock, but the unfortunate showing of the Metropolitan Company, 
more particularly as revealed in the report, has brought about a 
drop of 43 points fo 53}. With these District Ordinary stock 
sympathised, falling 24 to 161. Underground Notes are 2 down 
at 88. There has also been a steady decrease in the value of 
Central London, and the trio of Ordinary stocks is decidedly weak 
in anticipation of the dividend, which mcdified estimates have mcre 
recently put at 34 per cent. on the Deferred. 

Interest in the forthcoming interim statement by the British 
Electric Traction Company is deepened by the continued dulness of 
the prices of the shares. The Ordinary are down to 43, and the 
Preference to 7j, although the second Debenture stock has risen a 
point. It is not expected that the company will pay any interim 
dividend on its Ordinary shares. Other traction issues show little 
change, but the Anglo-Argentine group remains strong, the quotable 
change being; a further rise of ү, in Anglo-Argentine Preference. 
British Columbia Electric Deferred has risen a point to 132}, an i it 
ia understood that a new land company is in the making, with the 


intention of doing for British Columbia what existing land com- 
panies are doing in Canada. 


In the telegraph department, the Anglo-American Telegraph 
dividend, to be announced on Friday, January 25th, is to be 34s., 
according to the latest guesses. Prices, however, of this group are 
somewhat dominated by the position of the American Railroad 
market, with the consequence that Anglo A" is slightly easier, 
although the Preferred is 1 per cent. to the good at 1113. The 
terrible disaster which has befallen Jamaica caused no noticeable 
change in any of the Telegraph sbarcs. There is j fall in West 
India and Panama First Preference, but this can hardly be con- 
nected with the earthquake. Direct United States Cable shares 
are 4 down, but 48. dividend was deducted, the price improving 
upon thé issue of a satisfactory report. Amongst the Eastern stocks, 
Eastern Telegraph Ordinary, cv 1}, shows no alteration, although 
the report was by no means as satisfactory as some of the share- 
holders would have liked. The drop of } in Eastern Extension 
shares is covered by the dividend of a similar amount. Two or 
three of the prior charge stock- hardened half a point. 

The market looks for the National Telephone dividend to be 
announced almost immediately, and the Deferred stock at 112 
is again a little better. Chili Telephone shares at 7 are cx 3s., and 
have recovered the deduction. Oriental Telephone Debentare 
stock has moved up to 974, and the shares are rather better at 13. 

Miscellaneous shares are quiet, and have withstood the prevailing 
depression elsewhere very well. Henleys are j up at 11}, and the 
Debenture stock is also better. The advance in Willans and 
Robinson continues, the Ordinary and Preference both rising 10s., 
to 19 and 3} respectively, while the Debenture is a-couple of points 
up at 774. Crompton Ordinary shares are 2 5 a decided improve- 
ment on their previous price; the par value of the shares, of 
course, is £3. There was no change in British Westinghouse. Aron 
Meter Ordinary shares have pulled up to 48, and the Preference to 
14s. 9d. upon a little demand, which looks fairly shrewd. 

The dieappointment felt with the Edmundson's circular brought 
several sellers to market, with the consequence that the price of 
the Ordinary fell to £2. At this price other holders began to 
average, and the quotation moved up to 50s., which still shows а 
heavy drop on the weck. Charing Cross Preference are 4 lower, 
and St. James’ Ordinary } down. But City Preference gained a 
similar fraction at 12, and County Ordinary at 8? were decidedly 
better. London Electric Ordinary moved up to 2]. A fair amount 
of trade is being done here and at Liverpool in Rangoon 6 per cent. 
Preference, the price being 53-1 for the £5 shares fully paid. 


ee 


Central London Railway Co.—The directors have 
declared dividends of 4 per cent, on the ordinary, preferred and 
deferred stocks for the past half-year. £10,000 has been placed to 
reserve, and £14,008 is carried forward. The balf-yearly meeting 
is to be held on February 6th at Holborn Restaurant, W.C. 


Bahia Tramway, Light and Power Co., Ltd.—A 
meeting of the holders of the 5 per cent. gold debentures will be 
held on February 5th at 46, Threadneedle Street, B.C., to consider 
resolutions authorising the issue of further debentures not exceed- 
ing $4,000,000 for the purpose of extensions of the business. 


і 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 


A period of nine months. 


t Quotations on Liverpool Stock Exchange. 


SERPENS 


ї And bonus of 10s. 


; Unless otherwise stated. al] shares are fully paid. 
є From Manchester Share List. 


Book Business done 
Present 2 NAMR, or Dividends for the last онт Cosine week ended Rise + | Present 
otetio Quotations or Yield 
leros, ud four years. Jan. 15th. Jan. 22nd. nr p Fall- per cent. 
i 1903. | 1904. | 1905. | 1906. Highest; Lowest. £ s. d. 
n.000 Co.'s shares, Nos. 1 to $5,000 | 10 Nil | Ni! | Nil | | 8— 8} B— 8) hse = Nil 
dr 1 6 96 Debs., Nos. 1 to 1,260 Red. о, к ED RE 8:95 A — 9! 8 — 70 5 E. 11 
^ ee ee ее ee 8. T — 70 58 — 7 4 12 10 
81696 | Do. do. do. Ra Fre ee • | Stock | 6 % 5 6 . 110 —111 11! —112 5 7 2 
8169690 | Do. do. do. erred s .. | Stock 2s, Bia! .. 273— 274 274 - 272 | 116 0 
60,000 o-Portuguese Tel., 5 % Mort. Deb. Stock Red. | 100 oe s 5% je. 101 —103 101 —103 С 417 1 
44,000 тороор Мө dr tid T 0$ еа 8 7 8 8 6 7 63— 7 ха 510 4 
с 097,080 Bing. 500 year 4 96 Deb. Bk. Red. Stock 4 * 4 ao 4 і ч, 96 == 98) 96 == 984 4 1 3 
r- De" er pur SEN A. demo d 3 7 1 18 11 — 18 | E 
12981 | Direct Spanish Telegraph, ore... 5 47 47 4 2 5 8 6 
6,000 Do. do. 10%, Cum. Pret. ee 6 10% 109% 10 5 9 — 9 9 — 94 5 7 8 
80,000 do. 443% Deb. 0 | X Y i4 44^, | 94 —101 он —101 | 419 1 
60, 7108 Direct United States Cable ee ee ee өө 90 В y D a D н tc 154 — 104 15;— 161xd | 5 4 7 
60,500 | Direct W. India Cable, 44 % Reg. Deb..1 t0 1,800, ‚100, ax 4X 4% ays, | 99 -10 197 -101 i i 10 І 
4,300,000 Eestern elegrap [] ә ее ee ee "b % m —11 37 —14? x: 4 18 
9, 00,000 А 84 % Pref. Stock ee .. | 100 84% V | 34 As Bobo ERS нб — ВЯ xd 814 7 
1.96, 6 Da. 4% Mort. Deb. Btock Red. .. Stock 4 % 123 4 106 —107 1061 —1074 | 31 5 
"400 monens en Уу ne Bk Lae (qa i 213 
. ee eae ae * у ^ ) ~e 8 6 —I(s 2 
295 40 Lad 8. Lie. Tel, EMS Db., 1 to 8,000, red. 1909 | 100 49 4 1 P 99 —101 xd | 100 —1C€2 | Sls 6 
490,000 | Do. 4% Reg. М, Debs. (Mauritius Bub.) 1 to 8,000 25 496147254965! .. 99 —101 9) —101 | 319 З 
in pe. вла Теам et . c] ip (eR „ бурт | ats ‚2% 
n a 0. eo ee y. X oe — 14 — 
150,000 V xs м v m b. 10 15 „ 4 % | 24% E 874 — 894 874 — вор б а Д 
u a 8 о е [4 
83,500 Debs within Nos 1 te 1,29, Rod.) | 100 | 44% | 44% | 44% % | 99 —101 oat oe 
17,008 Indo- Duropean Telegraph фу 2x. ^ E" e 95 10 18 % 18 % 58 — 60 68 — 60 a 
96,191 | Marconi's Wireless Telegraph..  .. ce o 1 N Nil | Nil i— 1 — 1 Nil 
72,680 Monte Video Telephone Oo., Led. Ота. ee ee 1 8 % 4 5%, 1— 13 1— 14 1811 
85,499 Do. do. 5% Pref, ee 1 6 b 5-% Ы 23— 14; 2— 12, 4 16 5 
2005000 | National one, Pref. Stook vs MA ee | 100 6 6 6 e | 0H) —112 110 —112 5 7 2 
16800 ро, до, F Mo 67 67 0 тет 111 as и 
1 ро, до, 6 & Cam. Фа Pret, .. ..| 10 |69164 6 . 10 — 12 10 — 12 5 0 0 
ao m de. %% Bab ЛЕ 950,000 LS A A A в}: Ка oft А ui 951 | 4 n n 
0. в . ээ n )— X 6 — 3 8 t * 
1,680,598 Do. do. e Deb. Stook Red. vs 100 |4 4 4 4 | 160 —102 100 —102 818 5 
ÿi ll ß TE 
. 0. m. . "Y * = = 
160,000 Do. do. do. 4% Red. Deb. Stock | 100 22 4 14,95 — 97 6 — 99 4 0 10 
200000 | Pacific 4 Baropean Tel., 4 96 Guar. Debs., 1 to 1,000 о : $ : $ H а 1 * 1 — 6 7 — 85 3 0 K 
LR Reuter 8 ee oe ee ee ee ee ee oe = TM | 5 
60, 000 Telephone Oo. ot Е, Deb. Red. ee eo 100 ee ae 4 4 "A 91 —]103 99 —102 i 4 8 8 
8167 | Submarine Cables pare D T m eo | Сеп. | 6 6 845 ds 126 —129 126 —129 | 413 0 
„ Untied Hiver Piate Telephone ы ты. а-у ies). | M— M |. M- A 1f 
* L] еї., Ов, ee — — 
19,9 Do. do. b oe ee ee ee Stock 6 b b 5 Р 108 —111 108 —111 4 10 1 
15,0001 | West African ph, Shares vs s 10 4 4 49 "A 10 — 10$ 10 — 1 | 816 2 
806,008 | W. Coast of ca, 1 to 80,000 & 58,001 to 58,008 24 N Nil x i— B— Nil 
150,000 Do. 4% Debs., 1 to 1,500 . by Bras. Bub. Tel. | 100 4 4 4 1 iu xd| 99 —102 318 5 
901,990 | Western Tel h, Ltd., Nos. 1 to 207,980 «s 10 1 17 1 a 13;— 14530 132 - 14} 418 8 
wa sud f ce d AMI NI SE E do a] dor Br 
an oe ee ee NI ee уе — | Ni 
84,568 9 L] Cum. 15% * эе ee 10 1 М 6 b 96 . 7 — 7: 7 — 7 6 13 4 
4,069 Do. do. Cum. 904 Pref. és s 10 Ni Ni Nil : Be 6j 51— d | Nil 
80,0001 Do, do. 3 & Debs., Nos. 1 to 1,800 | 100 |5% | 5% | 6%15% | 9)—102 oy —172 4 18 0 
* Including arrears. І l 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| E : oW S 
$210,000 d eee ot. 2090 to TE 5 | es | 8 96 | 8 % | ee | — Bk | 74— Bk 8j 713 ‘ es 418 6 
960,007 Do. Cum. Prefs., 1 to 960,007 .. B „tr ex 53995 „. bg— nixd | bji— bjk ы, UN +h 455 
986,600 | Be. Peeanent,6 % Deb. Btock, 1889 | 100 22 se 5 d js a3 10% 185 —189 105 ER 464 
үс | Сене d uirga 5 Deb. Btock E ш | : 0% 5 & 5 „ E y rM 1 5 10505 .. 4н 4 
000 Baboock & Wilcox, 1 to 580, 5 17 | 2" | 3i— 34— EDE | rO- ^ .. 141 0 
КҮ ‚виш Alumintam, Ord, 3,001 to 46,000 pc 5 | 1% 5 А EZ e а ha По 6d 0 
um | Do — do Y Cum. Pret e| B E 7 1% — = | 8-5 | € o. 4 5 3 8 
90,008 о, " Cum. ¢ ee ee | өе | ae ae • i " | 5 4 4 
3,000 Do. do. 4 % Fundi NUM s 6 ae 13 49 | 4— 4 1— 44 Ж "o a 4 511 
$800 | Do, do.  &4 lm Mort. Deb. Stock Red. | Stock '5БФ% 5 535; .. | 101 —105 | 101 —105 e E ы 115 3 
800,000 Do. do. 96 Loch Leven Debs. .. | 100 >» 82 53% | 102 —108 100 —103 ©» TIENS 5 6 10 
желк nok. |o e КЕТЕ [UU à d P$ 
ret. е toc es ee ee 1 ee ZEE TN ee ee í» i 4 7 9 
800,000 | Do, 69% Сот. Perp. Pref. Stock .. .. | 100 5 Б 6% 5 % | 105 —112 103 —110 & dc „ 
238 000 | Do. Mi Mor Debe, 1 te 6,6. 40 4 ug КЕЕ: d preis а 
тү CUR Yanoouver Power Debs., 1 $0 3,900 100 4 d ay | 4 05 UN юа Р $ 167 
n өө ee ее ее ° a: K i= / 2:6 — i 6 1 2 
1% | Do do, 6% Cum. Ртеї, .. . 10 635 64 6 .. 7&— 8 74— 8 у | т: -i 1 10 0 
1,448,653 Do, do, 6 гер. Deb. Stock .. Stock | 5 b b E 108 —111 108 —111 3l 10 zz. ud 10 1 
S | ie menas ana n mi ee | 9 x HEBEL ласк | Wd zd m [in d 
68 ee ee н ee ee ae ee 5 14 3 
1900 | Do do, 6% Gum. Pret :: .. 5 6% 6% 69 7 | 6—6 s= е иаа 
600,000 do. 4$ % 1st Mort. Deb. Red. 100 4 4 $ Жү 100 —103 100 —103 102 | 1013 ү 14 ш : 
£19,000 гаш Thomson Honiton 96 1st Mort. Debs. .. | 100 d | 448% | 4%. on — 98 91 — 98 Ae d us „ | 41110 
166,009 { eee айк РСТ . ND | Ni| .. | li- ц i= 1 зло) .. Ni 
LANE | Do do. 4% Mort. Deb. Btook .. | 100 “% 4% 4* 14. 71—75xàd ; "1 — 75 ; а s 568 
— {Browett, Lindley & Co., Oed. 21 | Nil; Nil; Nil. bh | i" a А 5 е Nil 
1821 Do. do. 6% Pref. .. | £1 Nil | Nil} Nil, .. | 14/6 tol | 14/6 to 15 ы ae » Nil 
түт | Brash Riectrioal Engineering, Ord., 1 to 106,781 „| 3 | Nil! Nil | % 3— 1 E 1 M А a 5 0 о 
1s Do, ' Non-cam. eco ае э 6 6 6 .- li-— 1j 11— 14 33/9) | 32,6 — 817 
135,000; ! Do. 41 per b. Stock oe Btook 4 4 44%, 95 == 97 = 97 se PTS e 412 4 
100000 5 å Perp. 23nd Deb. Stock | Stock 4 4 4% | 80 — 83 xd | 80 — 83 |" el T . BRS 
337)... iem! солук е V] HELM. | B qoc eui 
71,500 Do "B" do. 1 to 97,600 ` 5 64 69 6 б се m 5 bi WEE 1 
13,200 Do, 6% Deb. Stk. ..| 10 5 5 J 6 | 5 K. 101 —106 101 —106 Hj oe e 15H 8 
Web | Cee mrama, 1 C 108 Deb. Bod . 9 % % , юш [M % | 2. | oc NP T 
7 ee ee ee ee i oe wre й == i 8: ч 
20000 | Ро. " 105,001 to 181,610 бө. v 22 б ia e. Ba uu 7í— 82xd 74 81 Bra - 1415 6 
коло ! Do. 6 % Cum. Pref., Nos. 1 to 29,890 b e ee 5 92095 i 5 95 5 cd 5g 2 Б 5g EN = 4 6 ll 
5,000 Do. % 1st Deb. Btock ee ee 100 af 2 44 44%, 103 —106 108 —106 105 К 2 | 1411 
ry ae 2 "ace ee T ee м d P Б "à : = 53 94 — 104 25 wa M 780 
е е * • ee ee ee ee 3 65 — 5 i • : se 
am A Do. do. 44% Ist Mort. Deb. Stock Red. Stock 43% | 44 pm 44% 1006 —108 106 —108 : "en i An 
4 Саре H. Trams., 1:0 chf, M .... „| 1] 10% |6 Nik. n= oh) P$ m | 108 | 10;- Nit 
i e bee Mo, Deb ocd d HER ERE М. , e oea 
5 е e { ee ! де — І os 9 
rer Do on Railway Oed. Block e e. Stock 4% 44 4 82 — 81! 80 — 892 ET à e i 3 
140,009 | Ону and Boot do. с өө ee | Stock 4 4 4 en 72 — 15 | 10 — 73 m t | - 5 9 7 
Way | Do "6 ‚ Beg. Debs., 1 to]. | » T z ee o4 890 
El ne 20d EHE SE IH ee 6 * * 5%! 5% 9 — 97 | и— je e РЫ 581 


$ Interim dividends. 
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SHARE LIST OF ELECTRICAL COMPANTIES.—(Oontinuel) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—/contiousd). 


Present 


| 


Closing Busineas done 
Dividends for the Quotations Quotations week ended 


Jan. 15th. Jan. nd. | Jan. 22nd, 1907. 


Rise *, Present 
vor | Yield 


— I per cent, 
Highest| Lowest. & s. d. 
960,000 Dick, Kerr & Oo., 1 to 980,000 ee ee ae ee ee 10 10 % oe lian Hà ve W 5 18 6 
805,000 Do, do. 6 & Cum. Pref., 1 0 806,000 .. 6 % | 6 $ 6 li- it 2344 | e L 416 0 
994,150 Do. do. 449 Deb. Stock. E 4% | 48% | 44%, 101 —104 I T — 14615 
60,000 | Dublin United Trams. (1896), 1 to 60,000 .. >. 6% | 6 M — 15 i s — | 400 
60,967 Do. 6% Pref. between 1 and 60,000 6 6 6 ; А 14 — 15 T ee ee , 400 
09,951 | Edison & Swan Utd., " A" shrs. £8 pa. 1 0 99,961 N И 4 | .. là— 1 30/- ve 8 6 9 
12.180 Do. A” shares, 01—011,180 —— .. Nil 4% .. Ge 2 UN cas e 0889 
819,175 Do. 4% Deb. Stock Rec. 4 4 4 b i B5 — B7 , m — 4H 0 
72.220 Do. 8 % 2nd Deb. Stock Prov. Certs. all pd. 6% 5 5 % 5 90 — 96 912 m IE 5. 3 
119,100 | Blectric Construction 1 $o 119100 0 4 fl | Ni | .. Ys ve oe æ | Nil 
81,890 Do. do. 7 Cum. Pref., 1 to 81,890 1 1 1 t e 11— 3 ve e pe тоо 
300,000 Do. do. 49% Perp. 1st Mort. Deb. Bk. 4 4 4 4% їйї ~ 84 xda ee e 1415 8 
95,000 | General Electric Co. (1900), Б % Cum. Pref. zo 5 5 5 5 K. da — 04 LT L T 5 924 
300,000 Do. i 4% Mort. Deb. vs 4 4 4 4 94 — 91 T T » 426 
78,000 Ga. N. & сї Rail Pref. Ота. a A t 4 y. 4 1 to 78,000 8 4 4 4 ET 15/- ee ее 11 18 9 
96,000 | Greenwood & Batley 7 % Cum. Pref. рн 7% 17% 127 10 — 104 ө | 3% | 613 4 
80,000 Do. do, 6% Mort. Deb. 6 55 5 K 99 -10t : a 419 0 
200.000 Henley'e (W. T.) Telegraph Works, Qn. SA. une y 5 t6 Ў ү e 11—124 113 11% «i| : : М 
[] 0 e ef. ee ee ә 5 a ч 
150,000 Do. do. 4 Mo Deb. Stock Н d 445 1003 108 107 107 + 4 l4 211 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works.. 10% 5 % | 16% 10 „ 150 — 16 1 ; 613 
87,500 Liverpool Overhead Railway, Ord. .. .. " lio M95 | Nil | .. 14— 1 ©“ + i „ il 
10, 000 t Do. do. Pref. £10 рма ee b 6 5 ee 6 = 1 ss ее 9» 7 2 1) 
600,070 | London United Trams (1901), 1 to 50,007 .. „. 8 6% | 8 T 74— 8 .. ve . 815 6 
899,980 , do, 60.008 to 100,000 (£6 paid) .. 8 6 5 8 P: % as AS НИ 400 
195,000 Do, do. 6% Cum. Pref., 1 to 125,000 .. 5 b 69515 B— 9 .. .. T 551 
1,891,000 Do. do. 49 lst Mort. Deb. Stock .. 4% 4% 4% 4° 86. — M 894 n] 7 471 
814,016 | Metropolitan Electric Trams, Detd. .. .. .. Nil | Nil | Nil | .. 1— ү, 39 | 31% | p Nil 
600,000 Do. 6 % Cum. Pref. Me. ue edi 5 5 5 | .. 2 — ңі 18/9 17/6 5 81 
850,000 Do. 4 % Deb. Stock Red.  ..  .. oe | 44% | 44% | 4 95 — 972 963 e. 4 11 10 
90,000 | Peebles (B.) & Co. 6 % Cum. Pref., 20,001 to 50,000 . |6 6 6 * ли 44i NA as es 610 8 
24,500 | Potteries E. Tro., 20,001 to 40,000 & 50,001 to 54,500 b 7 Б 4 T — 7 we ae ea 514 4 
24, 500 Do. 5 % Cum. Pret., 1 to 20,000 & 40,001 to 44,500 5 б b @e 7 = 8 °. ee ee 6 5 0 
945,000 Do. 4 % Deb. Btock ee oe ee ee oe 44% tà 4496 ee 9845—1014 ee ee eo 4 8 8 
$7,850 Тезеги Conatruction and Maintenance "m 30 5 15 1596] .. — 89 T" oe е 516 8 
150,0001 : 4 % Deb. Bde., 1 to 1,500 Red. 1900 4 4 4% 94 —1024 xd | 100 —103 T ee +4, 817 8 
8,590,200 | Undergd. E. R., Lon., 6 9% Profit Shar. S. Nts. .. s% b 5 5 89 — 91 87 — 89 19 T —2 5 12 4 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 8 Nil | Nil 1 a 38/9 31/8 + Nil 
,, 68,608 Do. 6% C. P., 80,001 to 80,000 & 125,001 to 141,666 6 Nil Nil 8 4 73/9 | 10% | + Nil 
246,574 Do. 4% lst Mort. Deb. Stock T ee ee 4 4%14% 15 — 80 Tl V *2 5 0 0 
ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromley (Kent) E.L. & P., 1 to 14,000 DT 8 |в 5396 
70,100 * do. % 1st. deb. stock ee 100 44 44 
29,798 | Brompton & Kens, Eleo. Lt, Sup., Ord., 1 to 90,000 6 [10 10 
10,02 Do. do. 1% Cum. Pref. 5 |1 1 
336,876 | Central Electric Bapply 4% Guar. Deb. Stock .. | 100 4 4 
80,000 | Charing Cross and Strand Electricity Bupply s 5 8 8 
80, 000 Do. do. do. 44 % Cum. Pref. 6 4 Hi 
81,000 Do. "Оњу Undertaking ” 44 % Cum. Pri. b 44% 
427,400 Do. о. 4% Deb. Stock Red. ee | 100 4% 4 5 
49,436 | Chelsea Electricity Supply, Ord. S . os б * 6 1 
176, 000 Do. do. 44 96 Deb. Stock Red. .. | Stock X 44 1 
505 | City of London Elec. Lighting, Ord. 40,001—110,505 10 А 6 3 
40,000 Do. 6 Cum. Pref., 1 to 40,000 oe ee 10 y 6 6 
0004 Do, 5% Db. Stk., Scrip. (iss. at 116) all pd. ae X. b 8 
800,000 Do. 44 96 2nd Db. Stk., Prov. Crts., all pd. | 100 * 44 1 
40,000 | County of Durham Electrical Power, Ord... .. 4 о 4 2 
60,000 Do. do. do. 6 % Pref. ee B b ү О 6 8 
40,000 Sonn London Electric T4 » Ord. 1—40,000 10 4% б 1 
40,000 L] do. 6 Pre Lt | 40,001 —60,000 10 6 Ў D 6 4 
‚000; Do. do, % Deb. Stock eo ee y^ 4 4 
000 Do. do. % 2nd Deb. Btock .. Stock OF 1 
80,000 | Edmundson's Hlectrio Corporation, Ord. Shafes .. 5 1% 4 4 
80,000 Do, do. 6% Cum. Pref...  .. б 6 «X 6% 4 
850,000 Do. do. $$ % lst Mort Deb. Btk | 100 Hi С 9105 9 
10,000 | Folkestone, 1 to 10, % o 5 1 9 
10,000 Do. 6 96 Cum. Pref., 1 to 10,000 LE J oe 6 Ф 6 0 
000 Do. 1st. Deb. Btock ee ee ee 100 44 3 
18,000 Hove, 1 to 18, . @e oe T d ee ео 6 9 1 
91,000 | Kensington and Knightsbridge Ellectrio Ord. če 5 1 % |10 1 
90,000 e do. do. 4% Deben. Stk. | Stock | 4 94 5 
111.000 | London Eleotric Supply Corporation, Limited, Ord. |. 8 ы |4 0 
10,000 Do. do. do. 6 % Pret... 5 |6 % | 6 3 
874,096 Do. do. 4961st Mort. Deb. Stk. Red. | Stock | 4 % 4 8 
‚000 мексуониш Nectrio Supply, 1 to 100,000 .. са 5 95 10 8 
76,121 0 Cum. Pret. 1—71,106 ee 6 y^ 9 
990,0001 Do, % ist Mort. Deben. Stock .. | .. X | 4 1) 
950,000 Do. 96 Mort. Deben. Stock Redem. | Stock * 11 
950,000 Midland Electrio Corporation, 44 % lat Mort. Deb. 100 % % 0 
67,991 | Newcastle-on-Tyne уз 65 МА iv m 6 8 8 0 
15,000 Do. 5 % Pref., 1 to 76,000 .. .. 6 | 5% 5 8 
10,859 | Notting Hil] Electrio Lighting ae ee T 10 6 % | 74 2 
000 Do. do. 4% Ist Mort. Deb. | 100 | 4 % | 4 0 
90,000 | Oxford, 1 to 96 and 407 to 20,310 £s" ae owe 6 63 611 8 
60,000 | Do. 49% Deb. Stoß... .. «| 100 4 4 8 
40,000 | Bt. James’ and Pall Mall Electric Light, Ord. .. 6 14 o 195 0 
30,000 Do. do. 1 96 Pref. 20,081 to 40,080 b 1 1 6 
150,000 Do. do. 88 Ф Deb. Stock Red. .. | 100 84 n 
19,000 | Smithfield Markets Electric Supply, Ord. .. „© 6 4 4 0 0 
60,000 Do. do. do. 4 P. Deb. Stock Stock | 4 4 811 
65,000 | South London Electricity Supply, Ord.  .. oe 5 8 4 91 
120,000 | South Met. leo. Lt. & Power, Ord.. #8 ө 1. 25 6 8 
117,968 Do. Do. 196 Pref...  .. 1 |1 1 11) 
'000 Do. Do. 4 9% lst Deb. Bik, | 100 | 4 4 5 9 
80,000 Urban Eleotrio Supply, Ord. 36 v 5 6 6 13 4 
000 Do. d. 8 Prei... 6 Б б u l 
200,000 Do. do. % 1st Mort, Db, Stk. Red | 100 ki 4 8 3 
110,000 | Westminster Eleotrio Supply, Ord. ..  ..  .. 5 1 18 10 0 
81,279 Do do. % Cum. Pref. x b Б 8 18 3 
(Originally 5% Red. to 44 96 from 818% Deo., 1906. 


Shares not officially quoted :—Mac 
+ Unless otherwise stated all shares are full 


kay Com es, ord., 74—16. Pref. 72—74. 
paid. pm Interim dividends, 


Bank rate of disoount D per oent. January 17th. 1907. 
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А АА 


EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING DECEMBER, 1906, 


ComPaRED with the extraordinarily high values which we recorded 
for November, the present (December) returns show a very con- 
siderable falling off; they, however, compare very well with the 
average values obtaining in both 1905 and 1906, as will be shown. 
For the month in question, the value of the exports amounted to 
£148,077 ; of the imports, £137,250 ; and of the re-exports, £10,358, 
and these compare with totals of £197,486, £154,269 and £24,451 


м 


respectively, in the month of November. 


The export total pf £148,077, is, however, much in excess of the 
average of the previous 10 months in 1906, viz., £134,897, as also of 
the 1905 average, £112,381, and, in fact, it confirms the Steady 


improvement in business which 18 generally admitted. 


With the imports, however, some falling off is noticeable, as the 


8 a 
ii| nih 
Country receiving exporte and importing. E ЕЕ ЕЗ Fe 9 
ER] 8° | ES? 
ga; 8 | gag 
| fa 5 
„„ € 
Russia, Sweden, Norway and Denmark. p | 107 | 601 | 129 
German „„ 564 330 56 
Netherlands. $e. ww is 78 453| 281 
Dutch Borneo and Java "" SA | 15 e| 15 
Belgium TT "P TE eos | 233 | os | 86 
Frane ee " 311| .. ; 106 
French Indo-China and West Africa гай | eroe | 2 
Portugal. Madeira and Portuguese Africa ess 327 6 | 158 
Spain and Canary Isles | 4688 191! 90 
Italy and Austria-Hungary - © bus 88 | se 1] 3 
Greece, Roumania, Turkey and Persia ... ТРЕ. 80 40 
уй t. . 747 74 220 
China, Siam and Korea 211 342 717 
Japan aie b Si же" 37 16, 314 233 
U.S.A. and Havti ... vis is 828 sd t Ade ЗЕ | 16 
Mexico, Peru, Uruguay and Paraguay ... ‚| 65 2,945 17 
Chili . "T ie és Vil ui xal 49 | 40 
Brazil 155 sex 7 | 614 88 4 
Argentine ТА ўе н. * | 1,535 , 13,329 321 
Channel Isles, Gibraltar and Malta .: 263 uM: 95 
British West, Africa iss d ; T 26 vin 19 
Cape of Qood Hope з . | 773 450 324 
Natal... p es das "T s А 646 1,161 672 
Zanzibar, British East Africa and Mauritius ... " 95 146 
India... T m sas T jus . 866 | 7,293 379 
Burmah 1,101 | 1,105 | 645 
Ceylon e tae 8 га ae ; 149 151 155 
Straits Settlements and Sarawak... i p 245 9 373 
Hong Kong ... i. - ces ET su 27 379 56 
West Australia А e 330 253 106 
Sonth Australia kia Vui гай 347 602 55 
Victorian ae m 196 | 1,030 141 
New South Wales ... е.. .. | 1,532 939 261 
Queensland ... ; PES 60 75 47 
Tasmania ., 3 a 128 ne m 
New Zealand .. ... ... 369 | 145] 177 
Canada and Newfoundland 25 vds ебу 309 Ук 167 
British West Indies, British Guiana and Falk- 19 3 
land Islands 
Total, £ 12, 915 


0 


United states 


Registered Exports of British and Irish Electrical Goods from the United Kingdom 


Norway, Sweden and Denmark 


Victoria and New Zouth Wales 


Registered Re- Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


Various countries, mainly as above 


ЖТ 


Total, £ 


£ 
20 
534 
2,996 
1,096 
386 
1,950 
107 


7,089 


is | 2,257 


| 


£ £ 


342 
7,057 
6,301 | 1,438 
5,464 364 
4,902 ! 2,833 

651 1,074 


895 


24,717 | 6,604 


39,856 | 3,665 | 646 | 


| 


ps. 


: pom = 6| Electric lam 
"oco 


£ 
40 
10,194 
1,969 
7,151 
318 
82 


material to the Argentine. 
possessions, together with the South American Republics and Japan, 


were prominent buyers, as usual, 


gal], 
= © 
Ёш | ДЕ 
598) i5 
5 Se iz $ 
2 2 Н 
fx 
£ | £ 
16 i 804 
33 | 1,362 
Ж 456 
e 1,504 
26 661 
40 218 
9 ed 
36 259 
268 44 
482 911 
o 30 
186 68 
103 54 
330 | 2,268 
8 510 
i 763 
- 3,776 
369 | 1,599 
17 | 1,045 
iss 53 
35 | 2,116 
192 622 
694 | 15,936 | 
21 50 
2 178. 
es 103 
8 WE 
92 299 
. | 90 
or 779 . 
73 | 2,849 
20 : 11 
2; 413 
42 25 


103 
139 |13,387 
192 
1,029 973 
15 


1,478 |39,106 


Batteries and 
&ccumulators. 


= 
- 
мү. 
oO to 


: A 
ny 


Our 


total for the month, £137,250, is considerably below the 10 months’ 
average, viz., £146,520, although an improvement on the average 
of 1905, viz., £122,224. 

In the case of the re-exports, the value recorded is considerably 
below the average of the previous months of 1906, but in excess of 
the 1905 average. 

The individual items of both exports and imports are, as might 
be expected, generally less in value than in November, but still 
attain very satisfactory totals; a considerable export of tramway 
material to Brazil is prominent, and one item of wireless telegraph 


South African and Indian 


„* 
‚ 3222 m „| 3 
© сат = a 
5 l2Ss4| бє | Xx 
* Res: БЕЗ E 
S СЕЗЕР И 
E 25 Ы Е| ЕЕ 
& 3 £ £ | £ 
"EL NE | ws 
40 . | T 
Bc ЖИН Gnd! d 
. M 135 .- 
TE Bl с | » 
36 63 б 
. 587 923 
E 41's 5 шш 
eq 56% “ | Би 
153770 72 
a} Гада i 
116 12| .. 
39  .. .. ^ 8,888 
144 | 1,360 1211  .. 
2 11 ds | 25 
e 1 36 | ... 
PEE 17 чы 
age ve 119 s i xs 
n 32] — n 
192 36| 721 31 
— 856 | a 
161. 8 251 | 
8' 23 3,881 | 
И ee ed 
ect ene | 
60 14 BR 
» 110 | 1,960 
498 | 3 
oe | 
| 3,733 |16,520 | 8,944 
ae 


132 15 


2,651 10,445 23,356 


— —— 


1.050 


£ 
1,089 


£ 
1,788 


£ 
2,365 


£ 


PE OE 
33 


122 | 2,633 


| 


£ £ 
4 


£ 
Є 


Totat IMPORTS: 


Тотлг Rx-ÉXPOBTS: 


Тота Ехровтв: 
£148,077 


£10,358 
are classified according to the Customs returns. The first and 


£137,250 


Nors.—The amounts appearing under the seve рет ^ otherwise unclassified, the latter, doubtless, consisting of similar 


third columns contain many amounts relating to 


materials to those appearing in adjacent columns. 
* This section aces not iaclads telegraph cables and apparatus. 
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NOTES ON THE EVOLUTION OF CANAL 
ELECTRIFICATION METHODS. 


By В. Н. THWAITE, С.Е. 


(Concluded from page 126.) 


The Automobile Canal Tractor (French Experiments).—The 
automobile canal tractor weighs 24 tons, and is of the three- 
wheeled type. It is stated to be quite capable of towing a 
standard (French) type of canal barge (117 ft. in length by 
16 ft. in width), capable of carrying with full 70 in. 
of draught a cargo of 290 tons; although, of course, the 
adhesion of the road surface is greater than that of a metallic 
rail surface, there will be a corresponding additional ex- 
penditure in haulage energy. Occasionally the Douai 
canal automobile tractor is dragged into the canal. 

The system їв now being superseded by the system E, 
which, obviously, has been copied from that originally 
tried on the Finow Canal, and forming also the basis of the 
same system applied on the New Teltow Canal, near Berlin. 
The Teltow Canal (one of the latest examples of the German 
Government's enterprise in assisting the industrial and com- 
mercial interests of the country), connects the River Spree 
to the River Havel. The canal is 38 km. (23) miles) long 
and 68 ft. wide, and has а draught of over 6 ft. 

Messrs. Siemens & Halske, as a result of their experimental 
work on the Finow Canal, were asked to submit a design for 
а canal electric tractor, which was adopted, and which is 
illustrated in fig. 2. 

The tractor is proportioned, in its haulage capacity, to 
deal with two fully-loaded barges of 600 tons capacity each. 

The tractor consists of a four-wheeled truck and a pair of 
trailing wheels; each axle of the truck is driven by an 8-H.P. 
500-volt series motor running at 800 R. P. u. 


МАР or ExisrtxG Ввітізн Canar Roures. (Se 


'The necessary elastic starting pull is obtained by means of 
a drum mounted on the trail end of the tractor. This drum 


is driven through worm gearing by means of a high-speed 
3-H.P. motor running at 1,460 R. P. M. 


If the effort for overcoming the inertia of the barges 
exceeds that of a pull of 2,000 kg., then the drum slips 


back on ite shaft; by this means the tractor is enabled to 


assume the haulage load without too much violence, which 
might lead to the overturning of the tractor. Asa further 


e page 164.) 


precaution against this tendency, the rail on the canal edge 
of the towpath is guper-elevated three-quarters of an inch. 
The total weight of this tractor is some 7,500 kg. (about 
74 tons); а test made in 1904 gave a mean tractive 
efficiency of 65 per cent. 


The following table gives the ratio of the speed to the 
expenditure of electric energy :— 


. | Pullor tow rope Power Energy consumption 
Бресе ! tension in kilo- consumption per in Кы пра ы 
vometrées | grammes per ton of ton of cargo, ton per 
r hour | j р 
ре Ж cargo. | kilowatts. kilometre. 
i] 

—————— m e 3 nese. 
4 km. | 085 ky. 0:014 kw. 35 kw.-hours. 
45km. | 1:035 kg. 0:021 kw. 4 25 kw. 

5:0 km 134 kg 


0:084 kw. | 595 kW. 


Fic, 2.--S1emuns X HALSKE ELECTRIC Tractor. 


A guide arm manipulates the 10-mm. 
wire towing rope; the guide rope is 
actuated by means of a 3-H.P motor 
and associated bevel gearing. 


System (French Experiments).—The 
tractor on the Canal d'Aire at Douai, 
Northern France, is designed broadly 
on the lines of the type in service on 
the Teltow Canal; the differentiation 
is in the method of dealing with the 
towing rope problem (sce fig. 3). For 
instance, the barges are each fitted 
with towing masts 80 ft. high, easily 
elevated and easily lowered. When 
two barges meet, the towing mast of 
one of them is lowered to pass under 
the tow-rope of: the other. 

The standard barges on the French 


The Douai Canal is 63 ft. wide and 
7 ft. 6 in. деер; the tractor weighs some 
8 tons, each of the two axles is driven 
by a 20-H. . motor, and the motors run 
in series. The normal consumption of 
power is only a quarter of the rated full 
capacity, so that there is more than 
ample margin for extra effort in over- 
coming the inertia of the barges, or 
other special demands ; the normal con- 
sumption is given as being equal to 
some 13} Е.Н.Р. (20 amps. at 500 volts 
is the current strength). As there is 
. only a single rail track, the tractor 
motors are reversible; when two tractors meet, the tow ropes 
are exchanged and the direction of the two tractors 18 
reversed. | 

The economy of this E system, as applied at Douai, 
appears to be demonstrated by the proportions fixed 
for maximum tariff both for up and for down stream. For 
up stream the maximum tariff is fixed at 0-004 fr. per ton 
per kilometre; for down stream, 0°0035 fr. per ton рег 
kilometre ; вау, 0:05d. to 0°06d. per ton-mile. 


The Douai Electric Cunal Tractor — 


canals have a load capacity of 290 tons. . 
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The Objections lo Heavy Towpath Electric Traetors.— 
The objections to the heavy type of canal electro-tractors are 
) these :— 
1. The weight of the tractor has to be added to the 
! weight of the floating vessel and its cargo. 


—— 


Fic. 3.—Dovar CANAL SYSTEM. 


2. The weight of the tractor is, and obviously must be, 
proportioned for the maximum haulage pull the canal service 


demands ; and 
3. Consequently it is in excess for all the cargoes below 


this maximum. 
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Еа. 4.—ERIE CANAL SYSTEM. 


4, Only one track can be provided along the towpath of 
normal width, so that the direction of the tractors lias to be 
reversed and the towrope has to be exchanged both for vary- 
' ing speeds and contrary directions. | 
| 5. The construction of the towpath and the rails of the 

track are proportioned to this heavy tractor weight, which 


- ‚ i 
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E Fio. C. —THwAITE-CAWLEY SysTEM. 


The Erie Cunal-—Wood's. Modification of the пша 
Cawley System (American Experiments).—The ed 
including in general principle that of G, has been Сулы! 
experimentally оп а length of 2,700 ft. of the ЕЕЕ 


У у Т А 
ти G 2 "ds t 

"dd А Ее" t - 
“ер BIL 07, 
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The track is for а certain length quite straight, the remain- 
ing length consisting of a sharp curve. 

The engineer responsible for the design (see figs. 4 and 5) 
is Mr. S. Wood, of New York, but as the Electrical World 
(N.Y.), of November, 1903, clearly states, it is similar to 
that of Thwaite and Cawley, of England. The similarity is 
in the general haulage methods adopted; there are merely 
structural differences in the application. In the Erie Canal 
demonstration two superposed (but not in vertical line) 18- 
in. steel girders (the one the furthest from the canal being 
the highest) are located on the tow-path, being supported 
on short posts, erected every 25 ft. along the tow-path. 

The results of the tests show a higher efticiency than can 
be claimed for the system E, but the spreading of the steel 
girders absorbs more tow-path width than is really necessary, 
and would make the system difficult to apply on the average 
British Canal ; this deviation from the Thwaite-Cawley direct 
vertical line girder system is certainly a mistake, it would 
mean the retention of the existing tow-path. Over the two 
superposed steel girder tracks there extends a series of 
ordinary trolley brackets carried on poles, set at the outer 
edge of the tow-path. 

The electric tractor consists of two 40-H.P. reversible 
motors of the ordinary narrow gauge tramway type, geared 
down (4 to 1) to a suitable traction speed. Each motor 
drives a grooved wheel, which travels upon its rail. 


Fic. 5.—EniE CANAL TRACTOR, 


The tractor is equipped with a street-car type of parallel 
controller and resistance box. The tractor is intended to 
act on the grip principle of the Thwaite-Cawley system, but е 
its weight, between 5 and 6 tons, is altogether too heavy to 
secure the full benefits of this proportionate adhesion 
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Fic. 7.—PROPORTIONATE ADHESION DEVICE. 


principle. The pressure is that generally utilised in 


European practice, i.e., 500 volts. | 
The permanent way of this system is estimated to cost 


23, 700 per mile. The tractors will cost £500 each. 
Digitized by GOOLE 
pu 
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The British Thwaite-Cawley System of Proportional 
Adhesion.—The Thwaite-Cawley system G (see figs. 6 and 
7), has often been described in the British Press ; the system 
was lucidly described in a paper read before the Britirh 
Association meeting of 1898, by Mr. A. H. Allen, A. I. E. E.“ 

The main objecta of this pioneer system of canal electrifi- 
cation are briefly set forth in the following statement :—To 
gecure the highest possible tractiveefficiency so that the system 
will not only be more economical than horse haulage, applied 
under the best conditions, but also will permit the widening 
of British canals by the suppression of three-quarters of the 
width of the tow-path, and this without involving the use 
of a screw propeller. 

The system provides a comparatively light tractor, that 
relies for its adhesion to the track almost entirely on the 
pull of the tow rope. 

If the load carried in the boat is light, the adhesion is 
proportionately light. If the load carried is heavy, the 
adhesion is proportionate thereto. 

The consumption of current would, therefore, correlate 
with the adhesion, and automatically, and there would be 
no waste of current in hauling dead weight of tractor. The 
mechanical leverage arrangement, by which this proportionate 
adhesion is accomplished, will be readily understood by the 
diagram fig. 7. 

The Thwaite-Cawley system was originally designed in 
1894 to satisfy the peculiar exigencies of the British canal 
system. ‘The permanent way consists of two special section 
girders, one mounted over the other in such a way as to 
permit two tractors to pass each other when running in 
opposite directions; as the tractors are standardised, the 
tow-ropes can be exchanged between two motors travelling 
at different speeds but in the same direction. 

The supporting stanchions or posts are placed at distances 
depending upon the maximum loads carried by the boats in 
the particular length of the canal. The posts are built 
along the outer edges of the towpath, and are embedded in 
concrete. The weight of the tractor is about 10 to 15 cwt. 
for 75-ton boats. Special coil-spring capstans are the only 
additions to existing boats; these will provide the necessary 
elasticity for starting operations. 

The application of this G System to British canals awaits 
the decision of the Canal Commission. It is admitted by 
such eminent canal experts as Sir Leader Williams, Mr. 
Marshall Stevens, and others, that the System G is suitable 
for application to British canals. The estimated cost of 


canal haulage in the Thwaite-Cawley System G is as 
follows :— 


Speed 24 miles per hour—cost per ton-mile, 0:032d. 
„4 „070414. 


The cost per mile, including suction-gas electric generating 
stations, permanent way, and electric transmission equip- 
ment, will not, it is estimated, exceed £2,300 per mile. 
The tractors, with proportional baulage gear for hauling 
100-ton barges, will cost £150 to £175 each. 

To secure the highest efficiency in the generation of the 
electric power to supply canal-boat haulage demands, and 
assuming that a bulk supply is not available,T it is desirable 
to distribute the generating stations along the canal route, 
their power capacities being proportionate to the maximum 
traffic on the respective canal sections fed by such stations. 

The author recommends that the power system of the 
stations shall be suction or pressure gas, the engines in 
multiple unit& being во arranged that the active units shall, 
as far as practicable, be maintained at full or 4 load. 

All the stations being telephonically connected, they should 
work in complete sympathy. 

The generating stations might be located at every 20 miles 
in the length of the canal. 

In the Douai (French) installation there are at present 
three small and distributed steam-power stations, but the pro- 
gramme of developments of the immediate future includes 
the putting down of a central generating station at Pont de 


39 99 99 


* ELECTRICAL REVIEW, September 30th, 1898, p. 506. 

+ The Yorkshire Power Act includes a clause giving power to 
supply Yorkshire canals, witbin the autborised distributing area, 
with energy in bulk. The exhibition of а scale model of the Thwaite- 
Cawley G System of Canal Electrification before the Lords’ 
Committee enabled the promoters to obtain this clause, 


Vendin, near to a large battery of coke ovens (it is presumed 
that the waste gases from the coke ovens will be utilised to 
develop the power). Three-phase current will be produced 
at 26,000 volts to be transformed (to 500 D.C.) in the sub- 
stations (now generating stations). 

The use of electricity on modern canals is by no means 
confined to traction purposes. lt has for long been employed 
on the Soulanges Canal, in Canada, in this case for powerful 
arc lighting. Arcs of 2,000 c.P. are placed high above the 
canal tow-path at intervals of 160 yards, allowing night 
operations to be carried on ; and on other Canadian canals 
the electric energy is being applied to actuate both canal 
lock and sluice gates, and for rotating swing cross-bridges. 

In twin locks of modern canals, the water from the 
lowering-boat lock is utilised to the extent of 50 per cent. 
for the raising-boat lock, the balance of the water being 
raised by electrically-driven centrifugal pumpe to the higher 
level or into the raising-boat lock. 

Lock-gates are electrically hoisted or swung round. 
Capstans and winches are rotated for local and special 
haulage work. 

The electric power is also available for electrically lighting 
the warehouses and providing power for cranes, elevators, 
and conveyors, and for driving the machinery of factories 
located along the canal banks. 


Extensive use has been made of the electric service at the 
Teltow Canal installation. 

An adequate conception of the possibilities of usefulness 
to the nation of our canals, if revived and modernised, can 
only be obtained by a full realisation of the magnitude and 
scope of the electrical service applied to them, not only 


for traction, but for stimulating the creation of new indus- 


trial establishments alongside tbe canals. 

The Future Policy Regarding our Canal System.—The 
full transport possibilities of our canals will only be secured 
by the assistance of the State in the work of standardising, 
co-ordinating and electrifying selected lengths of our canals 
that can be proved to have an economic (existing or possible 
future) basis for the line of route they occupy. 

The work of restoration will include the deepening and 
widening of the canals (by the suppression of the tow-paths), 
the side-by-side duplication and the enlargement of the locks 
to double their present capacity, so that boats of steel, with 
the minimum ratio of tare weight to the cargo capacity 
of 75 to 100 tons, can be used and electrically hauled ; also 
the allocation of new watershed areas for the canal 
hydraulic supply, and, in addition, the provision along the 
length of the canals of artesian wells, with electrically 
actuated pumps, the current for which can be tapped from 
the main that provides the electric haulage power. 

Encouragement should algo be held out to manufacturers 
to locate their factories right on the canal banks, because 
such works could be supplied not only with cheap transport 
facilities, but also with bulk electric power and the refrigerating 
and other services that а ready supply of water provides. 

To increase the transport capacity of the trunk canals, 
waterway sidings could be provided at certain gelected pointa 
along the canal, to serve the same purpose as the sidings of 
single railway or tramway systems. 

The State might, in the first instance, secure control of 
the existing canal routes, whether independently or railway 
owned, which connect the heart of our canal system 
around Birmingham, with London, and, by a future exten- 
sion, with Southampton in the south, and with Chester, 
Liverpool, Manchester, Leeds, Lincoln and Hull in the 
north. The line of these existing canal routes can easily be 
traced on the map which appears on page 162. Where two 
connecting routes exist, the most suitable would be 


. Selected for revivification. 


The Government, by reference to the provisions of the 
very many Canal Acts, will probably find that the canal 
companies that have operated, or are now operating, under 
these Acts have not fulfilled the obligations to the State 
imposed by the Acts. | 

Therefore the State has rights of possession that private 
trusts, acting outside the egis of the State, could not assume; 
ergo, the work of reviving and modernising our canals 
should consequently, as it is in Germany, France, Belgium 
and Austria, be purely an affair of the State, and be quite 
outside railway influences, direct or indirect. 
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PROCEEDINGS OF INSTITUTIONS. 


New Incandescent Lamps. 
By J. BwisBuRNB, F. R. S., Past-President. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, January 10th, 1907.) 


Рвом 1880 until quite recently it seems to have been generally 
taken for granted that no departure from carbon was possible. 
Certainly, there were some experiments on silicon. As silicon is 
very closely related to carbon, it seemed likely that it would make 
a good filament, but nothing came of it. Attempts were also made 
to coat carbon filaments with silicon and with boron. 

It may seem strange that people did not experiment on some of 
the more refractory metals; but a little consideration will explain 
matters to some extent. In the first place, the interest was small. 
Now, when lamps are made by the million, an improvement means 
a fortune to the inventor. The result is that there are far more 
people, and especially far more very highly trained men, working 
on the subject now. Another point is, that in the early days very 
little was known about most of the refractory metals. During this 
time, for example, such substances as thoria, ceria, zirconia, and 
other "rare earths,” have become quite familiar to the practical 
chemist, Again, we have become much more familiar with high 
temperatures and high melting points through working with the 
electric furnace. 

Carbon lamp makers have now been able to make 200-volt lamps, 
even of small powers, for some years. When it is remembered that 
the process of squirting a solution of cellulose into a liquid is now 
employed for making artificial silk, it will be realised that squirting 
enables the lamp-maker to make his filaments as fine as he likes. 
The difficulty, then, is not in making а sufficiently fine thread in 
{һе first place, but in mounting it, and above all, in getting а 
durable lamp of euch fine materiai. If the surface emission is the 
rame, the pressure varies directly as the square root of the cube of 
the length of tbe fllament. Other things being equal, a 200-volt 

filament is nearly 1:56 times the length of the 100-volt conductor, 
und about two-thirds of the diameter. It isthus very much weaker. 
Theslow wearing of the surface causes a greater percentage difference 
in the resistance of the lamp; and there is double the pressure 
available for causing discharge across from one leg of the filament 
to the other. The only way the lamp-maker can reach high 
pressures, other things being equal, is by increasing the size of the 
lamp, that is to say, making 16 instead of 8-candle lamps, and 
£0 on. | 

We have thus the distribution engineer clamouring for high 
pressures, and the lamp-maker trying to meet bis demand, and 
making up to 250-volt lamps. The lamps are naturally worse than 
those made for lower pressures, but the combination of better dis- 
tribution and worse lamp is on the whole much better for the 
pnblie, as the gain through better distribution is greater than the 
loss through inferior lamps. ` 

Ап American improvement has been introduced by Mr. Howell. 
The carbon filaments are heated in an electrical furnace to convert 
them into a form of graphite. This is really perfecting an old pro- 
cess rather than inventing a newone. The effects of high tempera- 
ture were known long ago. 

But as soon ав we deal with metal lamps the question of dis- 
tribution comes up again. How are lamp-makers to get the metal 
wire so fine that it will take, say, 200 volts? The metal lamp can 
only supplant the carbon on the ground of higher efficiency, and the 
efficiency claimed is much higher. Thus if a carbon lamp of 200 
Volts and 16 candles has an efficiency of 0°25 candle per watt, it 
must have a resistance of 625 ohms. To make acarbon of 625 ohms 
small enough to give 20 candles at 0°25 c.p.w. is a feat, but to make 
з metal wire to do во is a very difficult matter. But а metal lamp 
is made to work at, say, 075 c.p.w., and that means that for 16 
candles there are only 214 watts. This means a resistance of 1,870, 
ot nearly 2,000 ohms. To make a lamp filament of metal so as to 
have a resistance of 2,000 ohms, and only to give 16 candles at a 
tempersture necessary to give such a high efficiency as 0°75 C. p. w., 
would be a wonderful feat. There are two influences which 
help the metal lamp, however; the resistance of the metal rises 
considerably with the temperature, as a metal is ran not very far 
from its softening point, and the emissivity of bright metal is less 
than carbon, so that to give the same light at the same efficiency 
the wire may be larger. It seems probable, however, that bright 

metal services increase in emissivity as they get hot, that is to say, 
they get blacker as they get hotter; a black body being brighter 
at given high temperature than a white body. | d 

We thus come upon the weak point of the metallic lamp; it is 
very difficuit to make a small lamp of 200 volts. The questions are, 
therefore, whether the bigher efficiency of the metal lamp will 
induce us to bring our pressure down to 100 volts or less, on the 
one hand, or whether the metal lamp can be made to take 200 volts 
of more either by further perfection by the use of some sort of 
transformer, or by using larger lamps, say, 50 candles each. Of 

course, we may take to running the lamps in pairs, or in threes in 

tries, but that does not seem likely. We went through а good 
deal of trouble of that sort in the early days of the carbon lamp, 
and it is improbable it will be repeated. Large buildings may 
be wired on the three-wire aystem with a dead middle wire; but 
thin does not appeal very strongly to modern engineers, and it 1s 
only applicable to new buildings that are not yet wired. If the 
metallic had come into being 20 years ago it would have 
commanded its own conditions, but now it bas to айар! itself to 
tte conditions already existing. The average householder will 


certainly not put in a special transformer to give bim 100 volta, 
and it will take а good deal of persuasion to induce a supply com- 
pany to convert its three-wire into a five-wire system. At the 
eame time it must be remembered that there are still plenty of 
100-volt circuits, and the output necessary to supply these is quite 
great enough to give the metal lamp a footing which may enable it 
to prescribe its own conditions in the future. It seems probable, 
however, that people's ideas of tbe value of light will alter, and 
tbat incandescent gas or large metallamps will soon lead them 
to use 50 candles as the normal light at each point. At the ваше 
time, the ingenuity which has made metal lamps possible seems 
quite capable of making 200-volt 16-candle lamps within reasonable 
time. 

When we come to tbe question, What metals or compounds are 
available for lamp filaments? we have to consider the melting 
point, the epecitic resistance, and the possibility of making the 
filamentsin practice. As to the melting point, it has been quite 
impossible to melt many of the metals until the electric furnace 
came into use; but the electric furnace generally deals with the 
metals in the presence of carbon, which probably alters their melt- 
ing points. But apart from that, before the recent development 
of the study of radiation, there was no means of measuring such 
temperatures as the fusing point of tungsten, for example. Even 
yet we have no data as to the melting points of most of the 
refractory metals. The best guide available is the Periodic Law. 
By using elements whose melting points are known to be high as a 
sort of guide posts, we can pick out the elements most likely to 
have high melting points. 

The high meltiog points correspond with small atomic volumes. 
Electrical conductivity seems to follow the same sort of rule. 

In making metal or carbide filaments there are several 
processes. | 

A carbon filament may be made first, and this may be coated by 
electrical heating with other substances, and the carbon can then be 
volatilised. 

The same process can be carried out except that the carbon, 
instead of being volatilised, is combined, making a carbide. A 
wire may be deposited electrolytically from a solution. 

The material may be ductile, in which case it is drawn into wire 
in the usual way. 

Tbe materia] may be made into a very fine, smooth powder, and 
mixed with some agglomerant, and squirted. The squirted filament 
is then dried, baked, and heated electrically to get rid of carbon if 
an organic binding material has been used. 

An oxide may be mixed with carbon and made into a paste and 
squirted. The filaments, after baking, are heated electrically in 
vacuo; the carbon then reduces the oxide, making either metal or 
carbide according to the proportion of carbon employed. The 
carbon may be supplied by heating in hydrocarbon vapour. 

The oxide may be made into а rod and run like a Nernst lamp, 
except that the process is carried out either in vacuo or in bydro- 
carbon gas, so that the oxygen is removed, leaving metal. 

These are the most likely, or the least unlikely ways of making 
filaments. 

The plan of coating а carbon and then volatilising the carbon by 
heat has a heroic ring about it, which promises a lamp capable of 
very high efficiency ; but I want to see it done. Most metals are 
likely to form carbides rather than let the carbon go off. 

The electrical deposition of metal filaments is generally trouble- 

some because most of the metals that might do for lamps will not 
deposit uniformly enough, and electrolytic deposits of hard metals 
are not capable of being drawn down into wire. For such a process 
to be successful the cure or mandrel must not be made of a metal 
that will form an alloy. It need not necessarily be metal at 
all; presumably such a material as nitrocellulose coated with black- 
lead, or made conductive by any of the ordinary methods, would 
serve. The resulting filaments would be tubes, of course. 
Drawing down fine wire is generally impossible, as few of the 
metals are ductile. The drawing down of tantalum by Messrs. 
Siemens & Halske is a perfect triumph when not only the real but 
the reputed properties of that metal are considered. Tantalum is 
not soluble in the ordinary acida. 

The metal filament is very seriously handicapped by its softness 
when hot and its brittleness when cold. Many of the metal lamps 
will run only in one position, otherwise the wire sags. The wires 
are also often very fragile when the lamp is not in use. 

It might be urged that alloys should be used for lamp wires, on 
fhe ground that many brittle and intractable metals may make 
ductile alloys. Alloys have generally high specific resistances, and 
this is, of course, a very great point. Even a very small addition 
of another metal may increase the specific resistance very consider- 
ably. Unfortunately, alloys generally have low fusing points, 
Where а very fusible and a refractory metal are alloyed, the addition 
of the refractory to the fusible metal generally first lowers the 
melting point. The melting point then rises in one way or another, 
according to whether definite combinations occur, uutil the melting 
point of the refractory metal is reached. If the metals have about 
the same melting point, their alloy may be taken as having a lower 
melting point. This is not a law, however. It is possible, there- 
fore, that alloys may be formed which have very high melting 
points. Perhaps metals of tbe same group and series may give 
refractory allovs. Platinum-iridium bas, I believe, a high melting 
point. Tungsten and osmium are in the same series, but are in the 
sixth and eighth groups. Tantalum and tungsten are in the same 
series and neighvouring groups. 

The addition of a very little of one metal to another may be 
worth while if it increases the specific resistance very considerably 
and lowers the melting point very little. The alloys with high 
melting points generally contain definite compounds, and com- 
pounds are often much more infusible than their componenta, 
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Alloying has a possible disadvantage in reducing the resistance- 
temperature coefficient. The rise of resistance is a most valuable 
property in a wire lamp, as it protects the lamp against over-running, 
and allows it to be run bright on a more variable supply circuit. 

One of the difficulties in squirting filaments of a paste of finely 
divided metals and an agglutinant is to get the metal fine enough 
to squirt smoothly. This is also a question of the agglomerant 
used. Some of these metals in the form of powder will not squirt 
properly; the paste comes out thin at first, and then particles choke 
the nozzle and the squirting stops. Gum tragacanth is a very con- 
venient materialto use. It was used by Farneljehm for squirting 
thin threads of magvesia, out of which he made beautiful little 
baskets for use as mantles on water-gas burners. There have been 
supplanted by the Welsbach mavtles. After a metal filament ів 
squirted it must hold together until it is heated to а temperature 
high enough to sinter tbe particles together and make the filament 
into а sort of wire. Obviously it must be difficult to make very 
fine filaments in this жау; end very fine filaments are necessary 
for reasonably high pressures. If the agglutinant is carbon there 
is а chance of its being taken up by the metal, and either making 
the carbide or reducing the melting point, just аз carbon reduces 
the melting point of iron or manganese. 

Squirting & mixture of oxide and carbon and then electrically 
heating to get metal does not look promising because the resulting 
filament will probably contain carbon, or be a carbide, or elfe the 
metal will be only а soit of framework, as the volume of the metal 
must be less than the volume of the oxide, plus enough carbon to 
reduce it. Such a filament will have a large diameter for a given 
weight of meta], and will most likely be very weak. 

It may often be easier to squirt & very fine filament 'of pure 
oxide than of metal powder. The oxide can then be reduced, in 
many cases in hydrogen or even carbon monoxide, without forming 
carbide. In some cases I have found very fine impalpable ” 

owders can be made by calcining such salts as the oxalates. Pro- 

onged kneading has а marked effect on the extrudibility of many 
pastes. A paste is much improved by being worked for hours in & 
small Pfleiderer, or by more powerful kneading. "The attrition of 
the particles seem to grind their corners off. 

A filament made by reducing а paste of oxide with hydrogen is 
also more likely to be dense and strong than one which had the 
reducing material in its body in addition. 

The method of making a souirted filament of oxide and reducing 
it by running it as a Nernst lamp їл vacuo is troublesome, and does 
not give much promise of supplying long, thin filaments, — If vou 
consider the length апа diameter of the Nernst rod for 100 volts, 
and compare it with & tantalum wire for the same pressure, it is 
evident that the method is almost hopeless. A wire the length of 
а tantalum lamp filament and approximately of the same diameter 
could not be made of oxide, and could not be run as а Nernst 
filament with any reasonable pressure if made. 

Though metal filaments have been referred to so far, it must be 
remembered that there is no reason to limit the possible conductors 
to elements. 'To begin with, we have the first of the new lamps, 
the Nernst, made of oxides. The stick of oxides, or glower, as it 
is generally called, has such a high specific resistance that it need not 
be long and thin to meet ordinary conditions. On the other hand, the 
rods cannot be made very thin, as the oxide is soft when hot, and 
is fragile when cold. The smallest rods made are for 0°25 ampere. 
On 100 volts these give about 16 candles. The makers do not make 
rods to take 0:125 ampere so as to give 16 candles on 200 volts. 
As the lamp requires a heater to start it, and an electro-magnet to 
put the heater out of circuit, and а scrics resistance, or “ ballast,” it 
has always appeared to methat the real field for the Nernst is not in 
competition with the 16-candle carbon incandescent, but in the 
region of 50 to 500 candles. The proportion of cost of the electro- 
magnet, the resistance, and the heater is emaller in this case, and 
there is a more open field in competition with small arcs tand 
Welsbach mantles. 

The Nernst glowers used to be a mixture, of yttria, or “ yttrite 
earth” with zirconia, and it is probable the same or a similar 
mixture is still used. There may be a very large field for improve- 
ment here. The conditions are that the rod should stand a high 
temperature without getting too soft, and it should begin to con- 
duct at a low temperature, so that starting should be easy. On the 
other hand, the lamp is of course patented, so there is not much 
encouragement for workers making improvements. It may be 
thought, however, that it would be better to employ коше black 
substance, such as some oxides or sulphides which conduct even 
cold, so that preliminary heating might be omitted. It is a very 
curious thing that there does not seem to be any such black or 
coloured compound in existence. 

It may be supposed that a Nernst glower should be run in vacuo, 
so as to avoid the loss by convection. The glower appears to con- 
duct electrolytically exactly in the manner of a fused salt; and it 
would further appear that with a direct current you would get 
oxygen at one terminal and zirconium at the other, and that in a 
few minutes the glower would be entirely reduced to zirconium if 
the oxygen were pumped out as liberated. What really happens 
is that the lamp goes out. It does the same in an atmosphere of 
coal gas. This may be because the zirconium is liberated in a 
modification which does not conduct. 

Zirconium is said to fuse fairly easily ; on the otker hand, people 
are said to make lamps of it. Asa matter of fact, it is not easy to 
get such a metal as zirconium pure, and it is quite possible the 
melting point is very high, and that eome particular alloy that was 
really being examined melted more readily. Nearly all the melt- 
ing points of such metals are uncertain. Zirconium lamps are 
made for up to 110 volta at 1 c.P.w. 

Tantalum is an exceedingly hard metal, and in its 


1 ure state 
is ductile. It has a specific resistance of 16°5 micro centi- 


metres cold, or about 85 at the temperature of a lamp. It has a 
high tensile strength, namely, 93 kg. per rq. mm., or 59 tons per 
£q. in. А 
It is drawn into wires of 0:05 down to 0'035 mm.; the large wire 
gives 25-c.». lamps on 110 volts. Such a lamp has a filament 
65cm., or 254 in. long, and a pound of tantalum will make 20,009 
of these lamps (Bohm). The tantalum is melted in an electric are 
or furnace, and the ingots are heated red, and hammered into 
sheet, and the sheet is drawn down into wire. Messrs. Siemens and 
Halske intend to make various uses of the marvellous properties ot 
tantaium, and we shall probably soon have tantalum pens, drills, 
cutting too!s, unoxidisable springs, and other desirable objects. 
. Messrs. Siemens & Haleke do not recommend their lamp for alter- 
nating currents, and it cannot therefore be as good as on direct- 
current circuits ; but it runs on alternating currents very well 


though perhaps not as long. On the other hand, it is aid that the 


alternating current alters the physical nature of the wire, rendering 
it brittle, so that it breaks, not by fatigue, but by any slight shock 
it happens to get. The Nernst lamp has shown peculiarities in this 
connection. Some glowers will run with direct and not with alter- 
nating currents, and some with alternatitg only.  Direct-current 
glowers aleo go wrong if the poles are changed. These mysterious 
properties of the Nernst do not seem to have anything to do with the 
behaviour of the tantalum lamp, however, but all the ваше there 
may be something in common. It ia said that the makers havenow 
overcome tbe aversion of tantalum lamps to alternating circuits, 
I have heard of tantalum lamps running on the County of London 
alternating circuits for over 600 hours with по failures. The 
makers attribute the breakages to the trembling action due to the 
repulsion of the wire near the bends. This will most likely be 
overcome by making the zigs and the zags so that the wire does 
not come close to iteelf. At present they are very acute angles. 
The wires are often in movement through a sort of Trevelyan rocker 
effect at the points of contact of the wire with its numerous 
supports. 

Molybdenum is very similar to tungsten, and unless the melting 
point is lower than that of tungsten, we shall probably soon have 
molybdenum lamps. The trioxide (the anhydride of molybdic 
acid) is volatile, and might therefore be used for deposition of 
molybdenum on a carbon filament, so as to replace it. 

Tungsten is а very hard and brittle metal, which is sold in the 
form of а black powder, or as ferrotungsten. It was foralony 
time considered infusible, but the electrical furnace showed, of 
course, that it could be melted. The powder is difficult to squir*, 
even mixed with a good deal of tragacanth. Kuzel bas invented 
what seems to be an admirable way of getting tver the difficulty. 
He geta the tungsten in the form of an exceedingly fine powder by 
emploving a method that was used by Bredig for getting what is 
known as colloidal platinum. An arc is made to play under water 
between tungsten electrodes, and this is said to produce а very finely 
divided form of metal. This is collected and worked up into a stiff 
enough paste and squirted. "Tungsten is not an expensive meta], во 
the only cost is in making the filamenta. Whether the filaments of 
this paste can be squirted во as to be fine enough for 200 volts wi 
be а matter for the future to decide. 

There have been processes proposed or worked in which carbon is 
heated in a vapour of a volatile tungsten compound, such as the 
trichloride, or oxychloride, in the presence of hydrogen. If the 
Teduction in the case of a chloride is due to the hydrogen, thus 
involving no oxidation of the carbon, a filament must be obtained 
of carbon coated with tungsten, or of carbide of tungsten; but if 
there is any oxygen involved in the reduction, as in the case of the 
oxychloride, the carbon is burnt out, and the result is a filament 
of tungsten. 

Osmium is a crystalline metal, which cannot be drawn into wirc. 
It is very hard, scratching quartz. The Welsbach osmium lamp is 
said to be made by making a paste of finely divided osmium and an 
organic binding material, and squirting it. The filaments are then 
baked, and heated electrically to a very high temperature to 
eliminate the carbon. The osmium lamp so far produced is for 
low pressures, as might be expected, but it has a very high 
efficiency. 

Making lamps of osmium must be an exceedingly difficult matter. 
Apart from the metal being very bard and infusible, it oxidises in 
the air if very fine, though this oxidation does not take place if the 
fine powder has been heated to a bigh temperature. The peroxide 
of osmium formed is very poisonous. It gives off enough vapour 
at ordinary temperatures to give much trouble, and especially to 
injure the eyes very seriously. This oxide might be used for 
replacing a carbon filament with osmium. No doubt that bas been 
tried. The osmium was, I think, the first of the new metal lamps, 
and was invented by Auer von Welsbach. It is made up to 75 
volts with 40 candles by the Vienna firm, now the Westinghouse- 
Metallfaden-Glühlampfabrik, but 100-130-volt lamps of only 32 
candles are supplied by the General Electric Co., of this country. 


The rated efficiency ів 0:8 c. p. w. 


The osmium wire is said to be as small as 0'03 mm. diameter, 
which is rather less than the finer tantalum wire. 

There is some doubt whether the lamps known as osmium are 
made of osmium or an alloy of osmium or tungsten. Tungsten Is 
a curious metal, and it is not very easy to get into alloys, but it 
may alloy with osmium perfectly for all I know to the contrary. 

Iridium is a very bard and brittle metal. Iridium lamps are 
being studied by Giilcher. He makes a paste with an organic 
binding material, and squirts it. ‘Ibe filaments are then heated 
electrically until the carbon is burnt cut, and eome particles of 
metal have sintered togethér. This lamp, like other metal lamps, 
labours under the disadvantage of being only for low pressures. It 


would seem that squirted metal filaments are less likely to be made 
fine than those made from drawn wire. 


—— — — 
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It will be asked, What will be the effect of these new lamps 
on the industry? In the first place, they will increase the 
output of stations, just as machinery increases labour. But there 
is more difficulty in foreseeing the result of high efficiency 
hampered with low pressure. A probable solution is that people 
will gradually take to using large lamps taking the same pressure, 
and about the same power as carbon lamps, but giving, say, four 
times the light. | | 

As to the lamp-making industry, one might prophesy without 
much danger that the present makers will merely alter their 
manufacture and make metal lamps. This will pay inventors 
better, because the existing makers have their commercial organisa- 
tions and their facilitics for distribution. Besides, all the works 
except the parts devoted to making the filaments will be available. 
It is possible new works will be set up to make hlaments, and that 
the lamp-makers will buy the filaments and make them up into 
lamps. There are so many possible ways of making metal filaments, 
that it is doubtful whether large monopolies can be secured by 
patente; and it is much more likely that most ofthe present carbon 
lamp makers will work out particular processes of their own, and 
vill put their own metal lamps in the market. 


DiscussiosN. 


The discussion was opened by Dr. J. A. HARKER, who mentioned 
that he bad been accumulating data as to the melting points of metals. 
It was only within the past six years that these temperatures had 
been known at all definitely ; by comparison with that of platinum 
other melting points could be ascertained. The melting point of 
platinum, determined by the National Physical Laboratory and 
confirmed in Germany, was 1,710° C. (some doubt was, however, 
cast on the accuracy of this figure at the conclusion of the discus- 
sion). A table of melting points was exhibited by Dr. Harker, who 
mentioned that boron and carbon did not melt but volatilised ; 
titanium's melting point at 2,500* C. was approximately correct, 
u also was zirconium’s at 1,300* C.; many of the others were uncer- 
tain. He asked the author if he knew any refrictory material 
which at high temperatures was an insulator; he thought that all 
refractory materials bebaved like Nernst lamps at high tempera- 
tures—he had run a bit of clay pipe in that way for a short time. 
The use of carborundum for incandescent lamps had been patented 
by Sir Joseph Swan, but he (the speaker) found that it dissociated 
at high temperatures, the silicon burning out and leaving only 
carbon behind, a point which he demonstrated experimentally. 

Prof. Kapp referred to some experiments on new lamps, from 
which it appeared that osmium and tantalum Jamps each averaged 
17 watts per с.р. On circuits of varying pressure, however, he 
obtained varying resulte, as follows, the results being for a 4 per cent. 
high and low pressure respectively :—Carbon, light increased 25 per 
cent., and decreased 20 per cent.; tantalum, light increased 18 per 
cent. and decreased 12 per cent.; osmium, light increased 22 per 
cent. and decreased 18 per cent.; the Nernst lamp was rather worse 
than the carbon, the filament often gave out in raising the pressure 
4 per cent., but the lamp gave a bright concentrated light. The tests 
showed practically the same efficiencies despitethe varying tempera- 
tures. The limit of temperature of the Nernst lamp was 2,200°- 
2,400° C.; and of the carbon lamp 1,875°-2,100° C.; the light should 
vary аз the one-third power of the power put into the lamp, and for 
tantalum and osmium lamps this was nearly true, but for carbon 
it varied as the two-seventh power. As 1 per cent. more power 
should give 3 per cent. more light, the fact that the Nerast 
lamp did not give its due proportion of light for temperature called 
for Some explanation; he thought it was probably due to the pre- 
liminary heating and to the ballast resistance absorbing 
power. From testa, the efficiencies of the various lamps, compared 
with that of the firefly, appeared to be: Welsbach, 4 percent. ; carbon 
incandescent, 1:3-1'8 per cent.; tantalum, 25 per cent.; ordinary 
arc, 45 per cent.; and flame arc, 10°22 per cent. 

Prof. St. vaxus THompson referred to some private experiments 
at his own house, where there was a 100-volt circuit. He had had 
four omium lamps running some 18 months with perfect success; 
of six tantalum lamps under similar conditions, only two were still 
intact. Microscopic examination of the broken filaments of carbon 
and tantalum lamps revealed an astonishing difference between the 
two; the former were good cylindrical threads, but the latter were 
composed of a number of badly jointed, irregular cylindrical 
sections. The Professor exhibited both specimens and lantern 
lides of the various filaments. 

Prof. FLemina considered that the paper showed the importance 
of chemistry in electrical matters ; both the tantalum and the Nernst 
lamps were due to chemists. He touched on the mathematical 
telation between current, pressure and candle-power, pointing out 
that the candle-power varied roughly as the sixth power of the 
current. The discharge which occurred between the legs of a carbon 
filament did not take place in the case of metallic filaments. 

Mr. M. Вогомох thought the prospects for metallic filaments were 
not so гову as appeared at first sight; carbon was the most suitable 
material for filaments, it had a high melting point and high specific 
resistance, not found with other materials. He considered that 

candle-power was not wanted. 

Mr. H. Hinsr, speaking for the lamp makers, vindicated their en- 
terprise, He pointed out that German scientists had developed most 
of the lamps on the market, and altbough we had equally good men 
here, they spent their time in giving expert evidence rather than in 

¢lping the manufacturer. | 

Mr. H. D. Mungo (Exeter) referred to his experience with some 

lamps on the Exeter circuits. These had proved very 
uccessfal both for private and public lighting, in the latter case on 
way standards, where they were exposed to vibration. 


Mr. V. Н. MackixxEx referred to tests which he had made and 
which showed that whereas the tantalum lamp showed a 17 percent. 
drop in etticiency after 1000 houra, the Osmi lamp showed a 
slight increase in ећ `Іепсу. | 

Dr. D. K. Morris based his remarks on the following table, which 
ha had compiled from tests recently carried out :— 


R. 
Type of lamp. uu NDS v. W. 
| a graph. a | 
— ee D MNT 
Carbon (ordinary) ... 55 53 65 31 
Tantalum, 22-c.P. 110 v. 63 416 43 2:5 
Osmium, 25-0 P. 55 v. 9 — 46 2'7 
Zircon, 31-C. P. 110 v.. 89 | 60 40 | 2:5 
Wolfram, 35-c.P. 110 v. Tis 11.5 | 29 | 22 
f 85 "n 
Osram J 280 r. 107 v. ... { i 67 | 
44-С.Р. 105 v 12:9 72 | 40 2:5 


| ; 


The first column shows the change of resistance between the hot 
and cold lamps ; a result of tbis was increased energy consumption 
at starting. In the case of the wolfram (tungsten) lamp, the 
current fell in ,'th second to its normal value. The last two 
columns are an iudex to the volts and watts. 

Mr. LEon GasrER showed some Zircon-Wolfram lamps, one of 
which was running on a 200-volt circuit and giving one candle 
per watt; these lamps are suitable for either direct or alternating 
current. Frequency, in the case of alternating circuits, had. пе 
considered, a direct effect on the life of some metallic filaments; 
when as low as 25 cycles they were all right, but above 50 cycles 
the filament’s life greatly decreased. The high frequency aided 
crystallisation. 

Mr. H. M. Sayers remarked on the peculiar structure of tantalum 
filaments which had failed. 

Mr. HaypN Harrison was convinced that the new lamps would 
be very largely used where suitable circuits existed, and authorities 
possessing such circuits (as at Exeter) would derive the immediate 
benefit. 

Mr. C. C. PATERSON showed some interesting slides relating to 
tests of the Nernst lamp, made at the National Physical Labora- 
tory, which we hope to reproduce shortly. 

Mr. SWINBURNE briefly replied to the discussion. He thought 
that the action ofjsilicon carbide in burning in air, as shown by Dr. 
Harker, was no index to its behaviour in a vacuum. With refer- 
ence to Mr. Hirst's defence of the lamp manufacturer, he men- 
tioned that his own opinion was based on information obtained 
from other sources. 

Tha meeting closed with a vote of thanks to the author. 


Electric Locomotives for Mines. — The Elektro- 
montana Gesellschaft, of Berlin and Essen, is the title of a new 
company which has been constituted by the Accumulator Works 
Co., of Berlin, the Company for Electrical Enterprises of Berlin, and 
the Rhenish-Westphalian Electricity Works Co., of Essen, As 
objects of the new company are cited the supply of mining loce- 
motives for secondary battery working, shaft and road lighting by 
means of accumulator cars, and the manufacture and delivery of 
electric mining lamps. The company has acquired the patents held 
in these respects by the Accumulator Works Co. and the Company 


for Electrical Enterprises. 
~ 


Underground Letter Carriers.—It is now quite a 
number of years since a proposal was brought before the British 
Association for the establishment in large cities of an underground 
network of tubes of small diameter. containing rails for the accom- 
modation of electric trucks or carriers for the transport of sacks of 
letters and small parcels between different post оћ зев, and also 
between post offices and other places—such as railway stations. 
The idea was again brought forward two or three years ago by a 
company which promoted a Bill in Parliament t» authorise the 
construction of a series of miniature underground ele ‘tric railways 
for the same purpose in London, but the scheme failed to mature. 
Now а similar project has been advanced in the German capital by 


` the Berlin Post Office authorities, who have placed details before 


the Highways Committee of the Municipal Council. It appears 
from a report of the proceedings of the Committee, on January 15th, 
that tbe scheme contemplates the construction of underground 
tunnels between the General Post Office in the Heiligengeist 
Strasse and the various railway stations. The tracks to be laid in 
the tunnels will serve for the use of small electric locomotives 
with trailers for carrying sacks of letters to and fro. It is proposed 
by way of а beginning to construct such a line between the General 
Post Office and tbe Potsdamer railway station. The scheme will be 
difficult of exe-ution, as not only have two water courses—the 
Spree and the Schleusen canal—to be crossed, but also four under- 
ground railways. After consideration the Municipal Highways 
Committee have decided not to place any obstacles in the way of 
the realisation of the project, in so far as the underground pipes, 
&c., of the town are not prejudiced by the manner in which use is 
proposed to be made of the sub-soil of the streets: 


M Е "л Improvements. in receivers for wireless telegraphy." G. MARCONI 
e Бы ROOT’ 
a iw ET | 
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NEW PATENTS APPLIED FOR. 


Compiled “шок for this journal by W. P. Тномрвок & Co., Electrica] Patent 
gents, Hi 


3 h Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


353. Improvements in apparatus for pumping milk, chemical, electro- 
lytic or corrosive solutions." F. J. CLARKE. January "th. 


969. ‘Safety device for exposed electric conductors." R, F. HAMILTON. 
January 7th. 


883. ‘Improvements in electrically-controlled switch-operating mechanism 
for railways.” K. W. G. J. SrorrrLs. January 7th. (Complete.) 

393. “ Improved method of testing leakage from electrical circuits." A.D. 
BTEVENSON. January "th. 

414. Metallurgical and electro-metallurgical process for production of 
ure copper." L. Jesar. (Date applied for under Patents Act, 1901, 
March 20th, 1906, being date of application in France. January "th. 
(Complete.) 


436. “Improvements in or relating to surface contact electric traction 
systems." E. A. MircHELL. January "th. 


440. ‘‘ Improvements in methods of regulating alternating current electric 
motors of the commutator type." THE BritisH THomson-Hovston Co., LTD. 
(Allgemeine Elektricitats Ges., Germany.) January 7th. 

441. ‘Improvements in and relating to dynamo-electric machines 


having commutating poles." THe British THomson-HovstTon Co., LTD. 
January 7th. 


449. New or improved electrical signalling apparatus," W. W. LOVETT. 
January 7th. 


453, ‘Improvements in controllers for the trolley poles of electric cars.“ 
A. J. Epwakps. January "th. 


455. Electrical heating apparatus.“ W. E.[TmvMrLER. January "th, 
(Completo.) 

494. "Improvements in current collecting devices for electrical apparatus." 
T. VansEY. (Date applied for under Patents Act, 1901, January 16th, 1906, 
being date of application in United States.) January 8th. (Complete.) 

498. ‘Improvements in or relating to dynamo brushes." The firm of 
P. HiscGspoRrFr. (Date applied for under Patents Act, 1901, January 11th, 
1906, being date of application in Germany.) January sth. (Complete.) 

502. “Improvements in and relating to the electrical transmission of time.“ 
Ө. H. R. M. ре Peyvrecave and L. F. M. pr Pryrecave. January 8th. 
(Complete.) 

504. ''Electro-maznetic motor." G. D. LEV. January 8th. 


617. "Improvements in electric accumulator and other cells.“ H. LEITNER. 
January Sth. 


521. ‘* Improvements in inclined carbon arc lamps." E. PraRce and 8, 
WALTON. January "th. 


529. "Improved clip for fixing conducting wires to insulators.” S. R. VON 
BSoNNENTHAL. January Sth. (Complete.) 


523. “Improvements in and connected with electro-capillary apparatus." 
E 


TUT CariLLiroRM TELEGRAPH INSTRUMENT Co., LTD., and E. A. GopDiw. 
January 8th. 


539. ‘Improvements relating to the production of alternating electric 
currents.” E. RuHMER. January 8th. (Complete.) 


692. Improvemente in and relating to electric switches." F. Н. Вміти, 
January 10th. 


6939. Improvements in and relating to ignition devices for internal come 
bustion motors.” F. Н. Вмітн. January 10th. 

708. ‘*Improvements in electric railroad signals." А. W. McMavceH and R. 
WrLcH. January 10th. (Complete.) 


725. "Improvements in electric measuring instruments." F. H. NALDER and 
NALDER Bros. & TROMTSON, LTD. January lOth. 


796. ‘‘Improvements in electric contacts." British THomson-HovsTon 
Co., Lrp. (Allgemeine Elektricitits-Ges, Germany). January lith. 

727. "Improvements in dynamo-electric machines." British THOMSON- 
Houston Co., Lro. (General Electric Co., U.S.). January lith. 

762. Improved brake arrangements for electric tramcar and similar 
vehicles.“ F. ToLkiEN. January lith. 

714. "Improvements in and relating to electric motor-generators and other 


dynamo-electric machines." Cromrton & Co., LTD., J. C. MACFARLANE 
and H. Burce. January llth. 


776. Improvement in electric lampholders." J. A. GosLixo. January 
lith. 


783. “Improvements in or relating to covering, arranging and mounting 
electric conductors," G. CALVERT. January llth. 

785. “ Improvements in apparatus for indicating or recording vibrations or 
oscillations &nd for controlling electric circuits correspondingly with such 
movements.“ W. Brar. January lith, 

543. ‘Improvements relating to electric cut-outs and the like.“ AKTIEN- 
GESELLSCHAFT BROWN, Boveri: & Cir. (Date applied for under Patents Act, 
1901, May 2nd, 1906, being date of application in Germany). January 8th. 
(Complete.) 

555. "Improvements in or connected with electric switches." Т. CLARK 
and I. VLAsTO. January 9th. 


565. "Improvements in or in connection with the trolley ropes of electric 
tramcar and like vehicles." F. MoRELAND. January 9th. 


585. ''Process for producing incandescent fllaments for electrical lamps and 
arc light electrodes.“ H. Rupert. January 9th. (Complete.) 


686. “Improvements in or relating to the control of electrically-propelled 
vehicles.“ j .S. Rau ORTE and A. RAWORTH. January 9th. (Complete.) 


596. ‘Improvements in electric furnaces.” S. O. CowPER.CoLEs. 
9th. (Complete.) 


615. “Improvements in and relating to electric safety lamps for use in 
mines." A. D. J. MarLET. January 9th. (Complete.) 


639. “Improvements relating to alternating-current commutating electric 


January 


machines.“ ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT. (Date applied for 


under Patents Act, 1901, January 29th, 1906, being date of application in 
Germany.) January 9th. (Complete.) 
634. “Improvements in and relating to electric distribution systems." 


Tre British THoxMsON-Houston Co, LTD, and E. HB. WEDMORE. 
January 9th. 


637. '' Electric bridge hand signal lamp." E. H. Evens. January 9th. 

640. "Improvements in liquid electrical controllers." H. RICHARDSON, 
C. F. Сооке and SovrH DURHAM STEEL AND IRON Co., Вто. January 10th. 

686. ‘Improvements in or relating to electric batteries." А. Н. Сооте. 
January 10th. 


798. “Improved automatic electric motor starter." W. D. Кинох and 
EversHep & ViaGNoLEs, Ltp. January llth. 


814. “Improvements in or relating to incandescent electric lamps." THE 
Ввгтївн THomson-Hovuston Co., Lrp. (Allgemeine Elektricitüte-Gesellschaft, 
Germany.) January 11th. 


835. ‘Improvements in the manufacture of electric incandescent lamps.“ 
О. ScuoTT. January 12th. 


865. . in electro-magnetic brakes for railway and like 
vehicles.“ . SCHAAKE. January 12th. 


880. ‘‘ Improvements in dynamo-electric machines or variable speed motors.“ 
J. O. Lincotn. (Date applied for under Patents Act, 1901, January 12th, 1906, 
being date of application in the United States) January 12th. (Complete.) 


WU TrLEGRAPH Co., Lro. January 12th. 
+ — 
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888. ‘Improvements in apparatus for producing alternating electric cur 


rents.“ G. Marconi and ARCONL’S WIRELESS TFLEGRArH Co. Lrp. 
January 12th. 


899. ‘Improvements in or relating to magnetic separators.” W. J, 
HorLLipcGE, January 12th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these ifications may be obtained of Messrs, W. P. 


THompson 4 Co., 822, High Holborn .C., and at Liverpool 
free, 94. (in stamps). i ' . i noe ра 


1905. 


ARRANGEMENT FOR THE REGULATION OF SPEED OF COMPENSATED SINGLE-PHASE 


Motors. E. Arnold. 23,661. November 17th. (Date applied for under 
International Convention, November 21st, 1904.) 


SPRING CONTROLLED Device rox Rails AND LOWERING ELECTRIC LAMPS, 
W. Lernum. 26,219. December 16th. 

ELECTRO-MAGNETIC Devices РОВ Usk ох ALTERNATING CURRENT CIRCUITS, 
М.В. Field and Ferranti, Ltd. 26,281. December 16th. 

Contact BREAKERS FoR Use WITH IoNiTIoN Devices FOR INTERNAL COMBUSTION 
ENGINES AND THE LIKE. E. F. Bradley. 26,726. December 21st. 

IoxiTIon DEVICES For INTERNAL COMBUSTION ENXGIKES AND THE LIKE. E.F, 
Bradley. 26,727. December 21st. 


pee CURRENT ELECTRIC Morors. R. Lundell, 26,808. December 
22nd. 

SWIVELLING CONTACTS FOR THE TROLLEY STANDARDS OF ELECTRIC TRAMCARS ANB- 
THE LIKE. M. B. Mountain and G. M. Gibson. 27,057. December 28th. 
TRoLLFY Рок STANDARDS OF ELECTRIC TRAMCARB AND THE LIKE. M. B. 

Mountain and G. M. Gibson. 27,059. December 28th. 


1906. i 


OPERATION or VAPOUR-ELECTRIC Lamps. P. H. Thomas. 20,780. September 


18th. (Date applied tor under International Convention, September 27th, 
1906.) 


ELECTRIC BATTERIES. H. W. van Raden and C. B. Robinson, 21,479, Sep 
tember 22nd. 


MEANS FOR NEUTRALISING STATIC ELECTRICITY ix YARN, PAPER, AND OTHER 
Малтквілів. W. H. Chapman. 98,548. 


ELECTRIC Meters. British Thomson-Houston Co. and A. J. Martin. 1,115, 
January 15th. 


PROTECTING CAPS FOR THE ELECTRODES OF SPARKING PLUOS FOR INTERKAL: 
ComuustTion ENGINES. J. Aldigier, 1,783. January 24th. 


ELECTRICAL SPARKING OR IGNITION APPARATUS FOR INTERNAL COMBUSTION ENGINES. 
A. Westmacott and W. F, Thomas. 1,847. January 24th. 


Hion Tension Direct CURRENT ELECTRIC Systems. J. 8. Highfield. 1,946. 
January 25th. 


Sysrems oF Dirgect CURRENT Exxcrric Suprpty. J. 8. Highfield. 1,947. 
January 25th. 


ELECrRIC Heatine Devices. British Thomson-Houston Co. (General Electrio 
Co.) 2,79%. February Sth. 


ELrcTRIO Make AND Break SwitcHes. G. H. Baillie. 3,028. February 8th. 
ELECTRIC FusisL& Cur. Orrs. O. L. Peard. 3,783. February 15th. 


SYSTEMS ок ELECTRIC Мотов CoNTROL, British Thomson -Houston Co. (General: 
Electric Co.) 4,514, February 28rd. 


WIRELESS TELEPHONY AND TELEGRAPHY. A. F. Collins. 4,691. February 28th. 


ELECTRO-MAGNETIC FITTING MECHANISM FOR RECOILING BnakcH-LoabiNG GUNS, 
A. T. Dawson and G. T. Buckham. 5,957. March 12th. 


Protective DEVICES FoR VAPOVR-ELECTRIC Apparatus. British Thomson- 
Houston Co. (General Electric Co) 6,818. March 215%. 


VAPOUR-ELECTRIC APPARATUS. British Thomson-Houston Co. (General Electric: 
Co.) 7,418. March 27th. 


ELECTRIC Light Fittines. 8. B. Marshall. 7,626. March 29th. 


MANUFACTURE OF TUNGSTEN FILAMENTS FOR INCANDESCENCE ELECTRIC LAMPS, 
A. G. Blosam. (J. Lux.) 7,808. March 3151. 


Місворнохеѕ. G. Angelini. 8,168, April 4th, 


MEANS FOR THE PropucTion or Lono STABLE Exvectric Arcs. J. Y. Johnson. 
(Badische Anilin und Soda Fabrik.) 9,279. April 19th. 


Space TELEGRAPRHY. J. S. Stone. 9,422. April 91st. (Date applied for under 
International Convention, May 10th, 1905.) 


Evectric Furnaces, H. L. Hartenstein. 10,156. May Ist. 


VAPOUR-ELEOTRIC APPARATUS, P. H. Thomas, 10,957. May 10th. (Date 
applied for under International Convention, May 11th, 1905.) 


The Situation of German Trade.—A report on the 
present condition of the German electrical engineering industry 
states that business continues to develop in a favourable manner. 
On all hands a strong demand for manufactures has been maintained 
down to the present time, and the orders received are still very 
considerable, ко that the capacity of the works is being largely 
taxed to meet requirements. Nevertheless, some concern is mani- 
fested in leading electrical circles at the enormous rise in the cost 
of raw materials, which has led to the increase in the prices of 
manufactures. It is feared under existing conditions of prices that 
the large power stationg may withhold orders for their needs in the 
matter of cables, and that a less favourable movement may be pro- 
duced in this direction. But for the present there is in general no 
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TRAMWAY STATISTICS. 


WHILE so much interest is being taken in the question of 
municipal tramway finance, owing to the approach of the 
County Council elections, it will be timely to direct our 
readers’ attention to the statistical return which has just been 
issued by the Board of Trade concerning the tramways and 
light railways of the United Kingdom. The fact that the 
information relates to the year ended 12 months ago takes away 
from its value somewhat, but it has to be borne in mind that 
the collection and publication of such an enormous amount 
of statistical data in complete and fairly accurate form involves 
a great deal of labour, as well as a patience and delibera- 
tion such as only obtain in a Government department. 
The progress of tramway electrification is not very rapid at 
present ; for one thing, it has not been easy to raise money 
for any venture (even the romantic and fascinating Victoria 
Falls project failed “to draw”), and some money that 
might otherwise have gone to aid tramway enterprise has 
been put upon the wrong horse, by being sunk in the costly 
pioneering work of the motor-omnibus. These statistics 
relate to the period when that development was well begin- 
ning, and of the 214 miles that were added to the electric- 
ally worked lines during the year, we suppose the great 
percentage were in process of converting at the beginning of 
the period. The return that we shall have a year hence 
may indicate still less tramway advance. Let it is note- 
worthy that there are still, or were at the date of the report, 
some 1,614 cms running by other than electric power 
(some 10,000 faithful steeds yet run their jog-trot pace), 
1,857 of these cars being the property of private companies. 
А point in this return that we think should be most 
severely criticised is the new practice now adopted by the 
Local Government Board of calling the difference between 
gross receipts and working expenditure net profit. This 
in previous years has been called nef receipts. Changes of 
Government bring many things in their trail, but no change 
of Government on earth can make it either wise or 
justifiatle for a great public Department to deceive ite 
public by calling chalk cheese or a spade something else. 
Net profit indeed! Sir Herbert Jekyll signs this state- 
ment :— Local authorities who work, as well as own, their 
tramway undertakings, have made a nef profit of £2.529,752 
on the year's traffic,” ou of which £663,336 is placed toward 
the reduction of tramway debt and £623,617 is carried to 
reserve and renewal funds. To describe it as nef profit 
before these items have been met, in view of the heavy track 
repairs and renewals that are continually being found to be 
necessary beyond original ant’cipations, and seeing that 
Glasgow finds it necessary to set apart £500 per mile per 
annum for such contingencies, is little short of absurd. 
Many places are finding their reserve and renewal funds 
very necessary indeed, and without thesé to draw upon they 
would havei had to raise fresh loans to provide for the 
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efficient upkeep of the undertaking, thus piling up capital 
account without in any degree adding to the revenue-earning 
capacity of the system. How on earth, then, can a renewal 
fund be described as net profit if a good proportion of it be 
needed to keep the undertaking merely in a state of working 
order? Properly speaking, it is a maintenance charge, and is 
therefore an ordinary working expense. We thought the Local 
Government Board was exercising a firmer grip upon local 
authorities in regard to their finances, but it certainly ought 
never to have let this return go forth to the world at 
election time with that term net receipts altered to net 
profits, unless, as in its President's ridiculous speech 
regarding the S/andard's tramway criticisms, it wishes to take 
sides in the coming election. The modest sum of £205,911 
has been placed to relief of rates. The capital expenditure off 
which that £668,336 is written for reduction of tramway 
debt, and in respoct of which £623,617 is carried to reserve 
and renewals, is £37,156,460 ; together they are thus less 
than 3) per cent. “Interest or dividend” required (or, 
speaking quite precisely, is set down as) £840,225, an 
average rate of only 2:3 per cent. 

Now, in regard to that £205,911 which has been placed, 
by the country as a whole, in relief of rates : against this it 
is only fair to set the towns where losses are reported, and 
to add to such losses what ought to have been paid in 
those instances for interest, reserve and renewals, and so 
forth. In that way only can we get the net financial 
result of municipalisation for the whole kingdom. 
Certainly it would not require any straining of the case 
to show that, so far as relief of rates is concerned, the 
country is little the gainer. Individual cases may show 
a benefit, but these are not to be regarded as the whole. 


ADVISORY BOARDS FOR UNIVERSITIES. 


AN announcement of a highly interesting nature was made 
afew days ago in the statement that the Council of the 
University of Birmingham had decided to establish an 
Advisory Board of business men to co-operate with the 
Professors in the Faculty of Commerce; the functions of 
the new Board being, first, to make suggestions with 
regard to the training of students for business careers; and, 
secondly, to bring the Faculty and the graduates it produces 
before the notice of the business world. 

At the time when it was inaugurated in Birmingham, 
воше aix years ago, the very idea of a Faculty of Commerce 
was, we believe, new to the University mind. The depart- 
ure has proved a success, as is shown by the fact that more 
or less similar sections have been founded in other educa- 
tional establishments abroad, if not at home; but there is 
a feeling that its success might have been even more marked 
if the methods adopted and the results obtained already 
had become better known. If it is true that a Professor on 
the science side experiences difficulty in keeping his instruc- 
tion on a level with the advances that are constantly being 
made outside his Institution, unless he himself has been, or 
is periodically, engaged in actual practice ; the same remark 
must apply with perhaps greater cogency to the man who 
undertakes to teach “ business,” because of the secrecy in 
which so many trading concerns enwrap themselves, and the 
contempt they are apt to bestow upon all their rivals’ 
methods. 

Were there not at present insuperable obstacles of a 
fiuancial character in the way, it would be an excellent rule 
for Universities and the like to adopt, only to appoint as 
teachers men who had proved themselves capable of 
getting together a consultancy worth so much per annum, 


and only to retain them for a limited period of 
time. This being impossible, however, the next 
best thing is assuredly an Honorary Advisory Board 
to help the teachers whenever suitable and successful 
men of affairs can be persuaded to accept the task. Hence 
the Birmingham plan is warmly to be welcomed, especially 
in the form given it. A committee of eight gentlemen has 
been created, the names of its members being well known in 
financial and industrial circles as those of men ably fulfilling 
responsible posts. For the moment they have only been 
formed into a committee experimentally, with a corporate 
lifetime of two years; but if the scheme succeeds, as it 
emphatically should, the Board will be permanent, though 
the activity of each member will be restricted to a compara- 
tively short period, in order that “new blood" may bring 
new ideas, and representatives of other industries introduce 
other notions. Birmingham is certainly to be congratulated 
on possessing a University Council sufficiently liberal- 
minded to invite, instead of resenting, outside aid and 
criticism, and also upon comprising among her citizens busy 
men of the world ready to assist the University and the 
rising generation. 

A little thought on the lines we have been sub-consciously 
following will show that this new departure is one which is 
capable of imitation in other directions with great benefit to 
all. If the work done by the recently created, highly 
modern Faculty of Commerce in the Birmingham University 
is likely to be rendered more valuable to its students and 
their future employers than it is now by the co-operation of 
an Advisory Board of business men, there can be no doubt 
whatever but that the instruction given and the ideals pre- 
sented to students undergoing specialised training in other 
branches of knowledge within other educational establish- 
ments of university and lower rank, would be rendered more 
valuable to, at least, an equally marked degree if the Pro- 
fessorial Staff were assisted by an advisory board of consul- 
tants in the subject concerned. Very much has been 
said and written of late years about the importance of 
research, but the need for avoiding what has been 
termed **machine-made " research, and for directing 
the investigations into useful courses, has been unduly kept 
in the background. Two points are constantly striking the 
student of technological literature with very great force. 
In the first place, almost whenever he is seeking to ascertain 
whether any work has been done in a certain branch of 
science just outside the lines laid down by the writers of the 


first text-books—any experiments upon a point which шау. 


obviously at any moment become practically important—he 
draws blank. If a reader of the newspapers, he finds the 
leading experts expressing diametrically opposite opinions 
upon a simple matter in Court, manifestly because no one 
has considered the question before, although it was one 
bound to crop up sooner or later. In the second place, 
the student finds the Traneactions of learned societies 
growing bulkier year by year, containing more and lengthier 
communications ; and he sees those communications to be of 
the same kind of pointless research, describing (to take an 
example from chemistry, as one of the worst offenders) new 
compounds devoid of all interest or importance, prepared 
and examined in a cut-and-dried fashion, frequently without 
reference to the balance: compounds whose existence would 
be taken for granted by every undergraduate, and whose 
very properties could be accurately foretold by every adept. 
An Advisory Board of practising engineers to consult with 
the teachers of engineeting, in each of its main branches ; 
of chemists to co-operate with the Professors of chemistry ; 
perhaps, too, a joint Board of professional editors and 
practising men of science to assist the publication committees 
of our various heavy Society journals might do much 
good throughout the whole technical world. 

As bearing not too remotely upon this subject, the 
speeches made last Monday at the Mansion House in the 
course of the firat annual meeting of the British Science 
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Guild are well worth reading. Such speakers as Mr. 
Haldane, Sir Norman Lockyer, and Canon Lyttelton, 
headmaster of Eton, regarded with equanimity, if not with 
enthusiasm, the manner in which a conviction of the 
enormous value of science was growing in the minds of 
our fellow countrymen, as much amonyst our employers as 
in the ranks of the future employed. The speakers said 
that the salaries paid to technical men were increasing, that 
whovlmasters were beginning to realise the need for other 
things beside literary work, and that even in the British 
Army there was at the present time an average of ecientific 
attainment such as had never been seen before. Perhaps, 
then, if the labours of the British Science. Guild are not 
too esoteric and diffuse to be effective, that youthful society 
may provide members for such advisory boards as we have 
sketched above, farthering in this and other ways the 
advancement of science and the application of its methods 
to industry in the manner we all have so much at heart. 


Dering the past month (January) the 

Copper. general features of the copper position 
have undergone no marked changes. The demand remains 
constant, and has a tendency to increase, as buyers who hold 
off owing to the price are eventually compelled to come in. 
The relief to be expected from the opening of new mines 
and re-working of abandoned ones cannot come into opera- 
tion fora matter of six months, and meanwhile the price 
must be maintained. The anticipated prices throughout the 
month generally support this view. The depression in 
Standard during the first half may be ascribed to 
determined selling on the part of important dealers rather 
than to an actual tendency to re-adjustment of the relatiort 


of supply to demand. 

Mach was expected of the Australian properties, and tlie 
consequent London buying resulted in something like a 
boom for the Sonth province. The shares have, however, 
dropped on profit-taking, indicating the uncompleted state 
of the production. The visible supplies at mid-month were 
unusually high, even for January, amounting to 17,161 
tons. This may or may not be regarded as an indication of 
Increased output, but it will be remembered that, in the 
same month last year, the supplies were over 16,000. With 
the increasing demand it does not appear likely that con- 
ditions will be easier before August ; апу strong movement 
before the new mines begin to make themselves felt must be 
regarded ag artificial The market exhibits, however, 
a certain nervousness, and may show some such temporary 
[йн a8 were exhibited by so strong a metal as tin last 
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WiTH characteristic obstinacy the Spring 
Gardens authority on Tuesday spread out 
its four feet, fixed them tenaciously to the 
green sward, and déclined to budge an inch from the 
position it took up last November regarding London power 
supply. By 77 votes to 34 it confirmed its earlier decision 
and will proceed with its 1907 Bill giving but supercilious 
gesture to the Finance Committee and all its warnings. For 
which wasteful sin we hope and verily believe it is now 
well on the way to the block for public execution in 
the windy month of March. Really it is a pretty spectacle 
that is presented to us by the developed position of this 
theme. The Council is divided against itself, is opposed 
by large numbers of existing borough councils, is opposing, 
and i$ opposed by, parties who have other schemes for 
Parliament to consider. Meanwhile the ratepayer whom 
councillors (both County and Borough) are supposed to 
represent is indeed in an interesting position. Into his 
pockets both bodies dip in order that they may bludgeon 
one another before Parliamentary Committee! He has the 
privilege of paying both ways. What (їо the electors think 
A this effect of municipal misgovernment? If they do not 
BY away with your wasteful grandmotherly interference— 
Wel—we shall be surprised ! 


London’s 
Power. 


of a sliding switch. 


PETROL-ELECTRIC OMNIBUSES. 


AT а meeting of the Society of Motor-Omnibus Engineers, 
held on Monday, the 21st ult, at the Hotel Cecil, a 
paper was read by Messrs. E. W. Hart and W. Р. 
Durtnall, entitled —** Petrol-Electric Transmission for Road 
Vehicles in Comparison with Purely Mechanical Systems.” 

Tbe title of the paper raised hopes that the two systems. 
viz, the mechanical and the mixed meclianical and elec- 
trical, would be compared, both as to cost and perform- 
ance. Such hoffes were not fulfilled, as the paper consists 
entirely of a descriptive гезне of the various attempts 
which have been made to produce a satisfactory road vebicle 
combining the advantages of the petrol engine and the elec- 


tric motor drive. 
As such, the paper forms a very useful addition to the 


literature on the subject of mechanically propelled road 
vehicles. It was pointed ont by the authors that the chief 
object aimed at in introducing electrical transmission on 
petrol cars was the elimination of the gear box, which is a 
very prolific source of breakdowns. 

The following brief summary of the various systems 
described will sufficiently indicate the scope of the 

per :— 

The Patton System (1890) was among the earliest mixed 
systems to be employed. A small petrol engine was kept 
always fully loaded driving a dynamo which charged a set of 
accumulators. The accumulators in turn supplied current 
to two electric motors which propelled the car. 

The Dowsing Sysiem.—In this system a petrol engine 
and dynamo are belted to the road wheels, An accumulator 
is also carried which is charged by the dynamo when the full 
power of the engine is not absorbed by the vehicle. On 
inclines, the dynamo becomes a motor driven by the accumu- 
lators, thus assisting the engine. 

The Germain Sysiem.—<A petrol engine drove the magnet 
system of a revolving field continuous-current dynamo. The 
armature of the dynamo was coupled directly to the 
armature of a similar motor, and through the latter to the 
car wheels. Both motor and dynamo were geries-wound 
and formed an electrical coupling between the engine and the 
wheels. 

The Hart System was introduced in 1903. A 40-UH. p. 
petrol engine was coupled to a direct-current dynamo which 
supplied current through а series-parallel controller to a 
double-wound motor. With a tonneau body the car 
weighed 25 cwt., and it is said that a speed of 50 miles an 
hour could be easily attained. 

The Milde stein. -A dynamo was coupled to the engine, 
and each of the rear wheels was driven by а compound 
motor. A battery also was used, which could be recharged 
from the motors in descending hills. 

The Fisher Systen.—In this system a 22-H.P. petrol- 
driven dynamo supplied current through a series-parallel 
controller to two 7}-н.Р. series-wound motors, which 
were geared to the rear wheels. A battery of 150 ampere- 
hours’ capacity was charged by the dynamo, when the total 
power developed was not taken by the motors. 

The Hart-Dur/nall continuous-current system is a mcdifi- 
cation of the above. The battery is eliminated, and tbe 
field windings of the dynamo and motors are sub-divided, 
so that more or less may be brought into circuit as desired, 
Starting with all the motor windings in circuit, those of 
the dynamo are brought step by step into circuit by means 
In this way the voltage is gradually 
raised, and the car starts up without jerk. When the 
dynamo has its full field, increased speeds are obtained by 
cutting out portions of the motor windings. The full range 
of P is, therefore, obtained without any resistances being 
used. 

In the As/le-Wallis combination a 10-и р. petrol enyine 
is coupled through a friction clutch to a 2-B.H.P. electric 
shunt-wound machine, which may be used either as motor 
or generator; an accumulator is also used. The car js 
started by means of the electric motor driven from the 
accumulators. The engine then takes up the running, and 
by means of a controlicr the electrical connections can be 
varied, во that the battery is either charged from the 
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dynamo, or the latter, acting as а motor, assists the engine, 
вау, in hill climbing. By this arrangement a smaller engine 
can be used than would be necessary without the assistance 
of the motor. In coasting down hill the braking power is 
used regeneratively to charge the battery, no mechanical 
brake being used. 

The Stevens System.—Yhe petrol engine is coupled directly 
to а dynamo with two commutators and double armature 
and field windings. Each of the rear wheels is driven by a 
separate motor. By means of the controller the motors and 
the dynamo windings can be put in series or parallel ав 
desired. | 

The Carolan System.—Engine, dynamo, and motor are 
coupled in line, with a differential gear between the dynamo 
and motor. The car is started up through the dynamo 
and motor, a direct drive being obtained when the speeds 
of both are equal. 

The Krieger System.—The dynamo, designed for constant 
watts, coupled to the engine, has two shunt windings, one 
for self-excitation, and one excited from a battery; also a 
series winding opposing the shunt. The motor has a series- 
field winding sub-divided and connected to a controlling 
switch, also a demagnetising coil excited by the dynamo. 
The car can be started from the accumulators. 

The Piiper System, known also as the “ Auto-mixte ” 
system, consists of a petrol engine coupled to a shunt-wound 
dynamo, which is connected through a controller to an 
accumulator. The battery is used for ignition purposes, for 
starting the car and for regulating the fuel supply to the 
engine. The electric machine acts either as a dynamo to 
charge the battery, or as a motor to help the engine on 
inclines, and to start the car. A differentially-wound 
solenoid controls the admission of the gases. А discharging 
current tends to open, and a charging current to close the 
throttle. The self-induction of the sparking coil can be 
varied by inserting or withdrawing an iron core. An 
electro-magnetic clutch is interposed between the dynamotor 
and the bevel gear on the back axle. 

The Farrow system closely resembles the Picper system, 
including engine, dynamo, accumulator, and magnetic 
clutch. When descending hills or running backwards all 
compression is taken off the cylinders and the throttle 
closed. This permits of full advantage being taken of the 
regenerating effect. 

The Hart-Durinall system differs from all the foregoing 
in that polyphase alternating current is used instead of 
continuous. A 40-H.P. engine is coupled to a three-phase 
generator combined with a series-wound exciter. An 
induction motor is coupled to the propeller shaft, and an 
electro-magnetic clutch is interposed between tlie motor and 
the generator. "The propeller shaft drives the live back 
axle through a differential gear. The motor has its stator 
windings arranged in two groups, by means of which two 
running speeds can be obtained. 

The operations are as follows :—The engine is first run up 
to full speed, with the two-speed switch in the top-speed 
position. The exciter regulating switch is then brought up 
step by step until there is enough voltage on the induction- 
motor terminals to produce sufficient torque to start the car. 
The excitation is then gradually brought up to its maximum 
value, when a further movement of the switch puts the mag- 
netic clutch in series with the generator field. This brings 
the clutch gently into circuit. The last movement of the 
switch short-circuits the field of the generator, the clutch 
windings only remaining in the circuit of the exciter. To 
start the car on a gradient, the two-speed switch is put over 
to the half-speed position. A pedal brake is used to stop 
quickly, and this causes the exciter field to be short-circuited 
before the hand-brakes are applied. 

A discussion followed the reading of the paper. The 
chairman (Mr. Shrapnell Smith) commented on the fact 
that the authors had to use a commutator on their exciter, 
notwithstanding their severe strictures on this continuous- 
current accessory. He had ridden on the Hart-Durtnall 
'bus, and bad never been on any other bus so easily con- 
trolled. "The additional weight involved by the addition of 
the electrical equipment was said not to exceed 500 lb. 

Mr. Carter, secretary to the Motor-Omnibus Co., said he 
had also ridden on the author's bus, and was much impressed 
with the ease of control and the electrical braking in 


descending hills. The control, he said, was ай easy as 
advancing the spark on a De Dion bus. 

Mr. Clarkson, of Chelmsford, complained that no com. 
parative data were given, and pointed out that the limita- 
tions of the "bus were those of the petrol engine. He 
regarded all those petrol-electric systems as ingenious 
attempts to equal the good features of the steam-motor- bus. 

Mr. Bernard Hopp, of the B.T.-H. automobile department, 
read a lengthy criticism of the system. He admitted that a 
petrol-electric system eliminated the principal defect of the 
petrol "bus, viz., the noise due to the gear, and that there 
was less wear and tear. He, however, argued that, given a 
properly designed traction motor, the continuous-current 
system was preferable to the polyphase. 

Mr. T. Parker, jun., gave some interesting reminiscences 
concerning accumulators and alternators, and Messrs. 


Weekes, Blake, Markham and others joined in the 
discussion. 


THE COST OF LIVING IN EGYPT. 
By F. C. SYDNEY HANAUER. 


Ecypr has been somewhat prominently brought before the 
public of late, and the idea, has, no doubt, entered the 
minds of a number of men that it is just the country to 
make а fortune in. То any men who cherish this idea, my 
advice is that they had better not come out, but stay at 
home and keep on cherishing their ideas. Egypt is no 
longer the Eldorado it was 30 or 40 years ago. Wages are 
mot very high, or proportionate to the living expenses. This 
is due to the fact that there are a number of Belgians and 
Germans here who will work for a salary that just covers the 
cost of living. 

I should not advise anyone to come out to Egypt for less 
than £18 a month as a start. In fact, this is the lowest 
sum any single Englishman can live on. He will be able 
to live comfortably, but will. not be able to afford any 
luxuries out of this sum. Board and lodging with an 
English family, or pension, usually run between £9 and £12 
per month in Cairo. In Alexandria the expense is not во 
great. Further south is more expensive. In Assouan, 
for instance, a man would have to reckon to spend about £14 
or £15 if living alone. In the Sudan, the expenses are still 
greater, and I do not think it would be wise for anyone to 
go there from England unless he could be aure of obtaining 
£25 a month. Just lately some young Englishmen went up 
to Khartoum at salaries ranging between £15 and £18 per 
month. Needless to say, they are just keeping themselves. 
They are furnished with a house by their employers, but 
have to provide everything else themselves. | 

A word about clothing. A good supply of light under- 
clothing for summer wear should be brought out, besides 
some light woollen clothes for winter. All kinds of men’s 
underwear are obtainable in the large towns, but they are 
naturally more expensive than anything obtained in England. 
Men's suits range between £3 108. and £7. A helmet is 
necessary for summer wear, but this is obtainable cheaper 
here than in England. Boots and shoes are rather expen- 
sive, and had better be brought out from England. 

With reference to languages, the more а man can speak, 
the better. In the Sudan only two are really necessary, viz., 
English and Arabic. This latter is usually picked up in the 
country one is to live in. In Egypt, the principal com- 
mercial languages are English, French, Italian, German and 
Arabic. Arabic is the most important, next in order come 
French and Italian. Most of the European workmen speak 
Italian and Arabic. Very few speak English. Native 
labourers speak no other language but their own. 

In conclusion, I would not advise anyone to come out on 
speculation. Good jobs are not very plentiful in this part 
of the world now, and as soon as there is a vacancy there 
are plenty of applicants who, owing to their knowledge of 


the country, would stand a better chance of obtaining it 
than a newcomer, 


Ci 


pee ES SE SST ——̃̃ 
То. 60, No. 1,523, Ривволвх 1, 1907.) THE ELECTRICAL REVIEW. 173 


[In the interests of our readers, we cordially welcome 
information of this nature, and we shall be glad to receive 
similar particulars from other friends resident abroad. The 
following letters have appeared in our pages recently :—Cost 
of Living in the South American Republics, Vol. 59, p. 660 ; 
Cost of Living in Brazil, Vol. 59, p. 1031.—Ерх. E. R.] 


CORRESPONDENCE. 


Letters. received by us after 5 p. m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our posscssion. 


The Cramp Neutralised Repulsion Motor. 


I gather from a report of Mr. Cramp’s paper read before 
the Manchester Section of the Institution of Electrical Engi- 
neers on January 5th, that when speaking of his “ neutra- 
lised repulsion motor,” which, by the way, he now refers to 
as а modification of the series motor, he made the following 
statement: It will be remembered that after that meeting 
my suggestion was much criticised in the electrical Press, one 
gentleman first stating that such a motor would have a low 
power factor, practically no torque, less efficiency, not really 
a series characteristic, &c. ; while afterwards he practically 
admitted that he did not understand the machine, and asked 
for a full theoretical explanation.” 

Now this tirade, which is a deliberate mis-statement, can 
only apply to me, for I was the only one who criticised Mr. 
Cramp’s motor in the electrical Press, The correspondence 
on this subject will be found in the ELECTRICAL REVIEW 
for 1906, Nos. 1,481, 3, 4, 5, 6, 7, 8 and 1,490. Had I been 
in Mr. Cramp’s position, and had I intended to make the 
above statement, then I should certainly have given Ше 
“one gentleman " a warning and the chance to be present 
at the meeting in question. Mr. Cramp's ideas of fair play 
and mine are evidently quite different, for he omitted to do 
this, and I must, therefore, ask you, Sir, to allow me to refute 
Mr. Cramp's statements with as much publicity as I can yet 
secure. 

I have never admitted, as Mr. Cramp now suggests, that I 
did not understand his motor, although I will say that I 
have quite made up'my mind that Mr. Cramp does not 
understand it himself. What I have never understood, and 
what I do not understand at this present moment, is how it 
is possible for anybody publicly to put forward the extrava- 
gant claims enumerated by Mr. Cramp in connection with his 
motor (see Table VIII of his paper) without even clearly 
appreciating the factors likely to determine the operation of 
the machine in question. My position in this respect was 
very clearly defined in my letter dated May 26th, 1906, 
where I say : “It has been my desire from the first to hear 
from Mr. Cramp how his motor operates according to Ais 
res. I have stated mine on the subject, and will continue 
to hold them until Mr. Cramp can prove them to be wrong. 
If Mr. Cramp cannot state the theory of his motor now, I 
must wait until he can do so, and I hope he will at the same 
time give us the data I asked for in my last letter.” 

[n his reply (June 11th) Mr. Cramp pretended to be 
greatly incensed at what he terms my unreasonably large 
demand, and although he then, nevertheless, magnanimously 
promised to comply with my request, he has not done во to 
this day, for I do not suppose that he himself believes in the 
weak attempt at- an explanation which he offers in his paper. 
Therein he explains the plain series conduction motor, but 
hot his so-called “ neutralised repulsion motor." But is it 
taking too great a liberty to ask the inventor to give an 
explanation of his own invention ? 

It is lucky indeed for Mr. Cramp that his experimental 
motor was delivered so late and got conveniently short- 
creaited in time for the meeting, for I am as certain as 
theoretical considerations can make me that Mr. Cramp’s 
motor will possess to the fullest degree all the defects which 
I have enumerated, so that his testa would have, convinced 
obody. My theory was very fully set out in my letter of 


May 12th, 1906, so that it will suffice if I now briefly 
recapitnlate my principal contentions. 

1. The machine has nothing whatever to do with a so- 
called “ repulsion motor." All “repulsion motors " are of 
the induction type, and therefore neutralised ipso faclo. 
Mr. Cramp’s motor is a conduction molor of that useless 
shunt type, in which the E. M. F. responsible for the motor 
field is practically co-phasal with the k. u. F. conveying the 
energy to the armature. The small leakage flux threading 
the armature is a redeeming feature, but is too small to be 
of any practical value; whatever advantages may accrue from 
it are outweighed many times by the sacrifices made to 
secure this leakage. 

2. The winding в (see fig. 1), from which the energy 
necessary for the operation of the motor is conveyed to the 
armature by conduction, is in the worst possible inductive 
relation to the winding А from which it must receive its 
energy by induction. This means that the weight efficiency 
of the transformer (a — B) on which the operation of the 
motor primarily depends, must be very small, therefore the 
total efficiency must be very small. 

3. The phase of the motor-field, i.e., the phase of that 
flux which threads limb 2 of the motor, mainly depends on 
the transformer flux g produced by coil 4. "This flux will be 


. materially constant as long as E,, the E. I. F. at the terminals 


Fig. 1. 


of a is constant, the distribution of ф between the limbs > 
and 3 will vary, amongst other things, according to whether 
n is loaded or not. Let us call ф that part of ф which 
threads limb 2 and 9' that which threads limb 3. 

When the circuit of в is closed, for instance, by connecting 


it to the armature, then the resulting current 1, will set up. 


a flux o, practically in phase with 1, Some of that flux o, 
will thread А, and cause that winding to take a current from 
the mains, one component of which will supply, ав before, the 
magnetising current flowing through a, and determined by 
E, and another component of which will be of opposite phase 
to 1, and will set up a flux 9, opposed to 9, and, therefore, 
neutralising the latter, or at least part of it. If that were 
not so, then an output might be obtained from в without a 
corresponding input into A. A fraction of both e, and о, 
will not thread both a and B; let us call this fraction g,. 
The greater part of 9, will leak through limb 2, and thus 
influence to a small extent the magnitude, and in most cases, 
also, the phase of the resulting motor-field фа. In any 
case ф will always be by far the greater component of өл. 

Note that о, is in any case only a fraction of o, and e,, 
that Ф, will be the greater for a given І, the smaller tlie 
reluctance of limb 2, therefore the smaller the mutual 
induction between the windings a and в. It is then 
apparent that in order to make o, large for a given 1, the 
reluctance of limb 2 must be small; if, however, the 
reluctance of limb 2 is small then it is obvious that 1, can 
never be large because then the transformer (Az) is at ita 
worst. The conclusion is that 9, must always be much 
smaller than 9', and that the phase of the motor field is, 
therefore, materially the same as the phase of the transformer 
field ¢ due to Е. 

4. The secondary E. Mu. F. induced in в is E, lags 90 
behind é, and is impressed on the armature by conduction 
viá the brushes. At starting we can then have two extreme 
cages :— 

(a) The secondary current I, is in phase with к. then the 
power factor may be fairly good, but the torque will be 
practically nil. It will be noted, therefore, that a neutralising 
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winding such as N must for this motor lower the output for 
weight, whilst it will improve the power factor a little. 

(b) 1, lags 90° behind E, then the power factor is zero 
and the torque a maximum. 

As will be well understood the phase r, will, in practice, 
occupy an intermediate position, and we will have neither a 
good power factor nor a good torque per ampere. 

As soon as the motor begins to rotate, a back k. u. Fr. (Е,) is 
set up at the armature brushes. Its magnitude depends 
on the speed of rotation and on the magnitude of gm, its 
phase on the phase of m, and its direction on the direction 
of rotation. 

Note to begin with that E, can never actually oppose FE., 
for E, depends for its phase on % and ф„ is practically in 
quadrature with E.. The resultant of E, and к, will now be 
responsible for 1,, and whatever the direction of rotation 
this resultant will with increasing speed always tend to 
approach the phase of %; a speed will, therefore, very soon 
be reached when 1, which, as we have seen, lags behind 
the k.w.F. to which it is due, will be in exact quadrature 
with фи; at that instant the torque will become nil, no 
matter how great $,, and Tt. The no-load speed will there- 
fore be very limited. The motor will have a series charac- 
teristic of sorts, not because it is a series motor, but because 
it is a badly designed shunt motor. 

Now, Nir, I have again stated my case against the Cramp 
motor, knowing full well that an experimental machine is 
ready for testing except for that bad short of which we 
have heard. 

If Mr. Cramp cannot disprove my contentions theoretically, 
let him at least do so experimentally, now that he has the 
chance. 

Mr. Cramp evidently resents criticism ; in that he is very 
wrong—he ought to welcome it. If he is right, it can only 
strengthen his position; if he is wrong, it will no doubt 
save him money; in any case, it will probably teach him 

something. I see nothing derogatory in acknowledging any 
mistake one may make. 

I hope, for Mr. Cramp’s sake, that he will succeed in 
refuting my contentions; if he does, he will give me the 
opportunity of showing him that I am no more afraid of 
admitting that ] am wrong than I am of maintaining, as 
long as I can fairly do so, that I am right. 


Val. A. Fynn. 
London, S.E., January 21st, 1907. 


Electrical Contracting in India. 


In your issue of December 28th, 1906, you refer to the 
electric installation for the Amirs Camp, Agra, and state 
that only one firm in Calcutta could be found to tender. 

This statement is quite incorrect and misleading, as well 
as the insinuation that firms in India are not capable of 
dealing from stock for an installation of this nature. 

As representative of an English firm in India, I wrote to 
the Royal Engineer officer superintending the Camp, some 
three months before the date of the visit, and I received а 
courteous reply to the effect that they required nothing at 
all, and had all that was necessary. | 

Had we been requested to tender, we should have been 
able, as would also several other firms we are acquainted 
with in this city, to have supplied dynamos and other elec- 
trical plant for a very large portion of installation, if not the 
whole, or at any rate with co-operation with other firms, we 
could have supplied more than enough power, and also all 
that could be required in arc lighting, wiring, incandescent 
lighting, &c. 

Firms established in India have a most serious complaint 
in regard to the treatment they receive at the hands of the 
Government, and Government controlled railways. So strict 
are the limits of the value for which orders may be placed 
locally, that almost every engineering requirement must be 
indented for from home, and branch offices and agencies of 
home firms who lock up heavy capital in keeping a large 
and varied stock in India ure quite overlooked. 

Government officials sometimes excuse the Government 
action by stating that prices of material are so much higher 
here than they are when material is purchased from home, 
but this statement is quite incorrect, and, to my knowledge, 


prices tendered for similar material from home firms have 
been considerably in excess of local prices; in fact, prices 
are so cut in India, that in many lines there is scarcely any 
profit to be made. Further, in considering prices, the fact 
that the local firm takes all responsibility for breakages at 
sea and all risks in discharging, storing and dispatching, is 
usually ignored, and when, in some lines of goods, breakages 
as high as 25 per cent. take place and cannot be covered by 
any insurance policy, this risk is а most serious matter, and 
should not be overlooked. 

People at home cannot understand or realise what com- 
petition is in this country. A native desiring to put 
light into a small factory up country comes down to the 
nearest large city and begins by sending round to every 
firm for tenders. The three lowest are possibly picked ont, 
A's tender being highest. He visits А and shows him С?з 
tender, the lowest, and asks him if he cannot quote a little 
lower than C, A -naturally comes down, thinking the 
job would be his, but the buyer has not finished yet, and he 
shows A's amended tender to B, and B comes down below 
that, then he finally visits О and shows him both A's and 
D's tenders, which are now lower Шап C's, and promises 
him the work if he will come below B's tender. He does 
not mind if it takes him а month, provided he can only beat 
the price down, and in beating it down he always does succeed. 


T. D. Р. 
Bombay, January 12/4, 1907. 


[Our correspondent who furnished the note in question 
seems to have been right in the main; he said “only one 
Calcutta firm," which is very different from © only one firm 
in Calcutta,” and his statement regarding the neglect of 
local contractors by Government departments is fully borne 
out by T. D. P." The conditions with which contractors 
have to contend in India seem to be peculiarly trying ; at 
the same time, to take advantage of a breach of confidence, 
such as that described above, by lowering one's tender below 
that of one's competitors, can only be expected to bring its 
appropriate reward.—Ebps. H. R.]. 
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Metallic Filament Lamps and Side-Street Lighting. 


With reference to the recent articles in your ** Correspond- 
ence" columns on “ Metallic Filament Lamps," I should 
like to add thereto my experience of the tantalum lamp. 

At the beginning of last autumn these lamps were intro- 
duced to our private consumers, who have since taken them 
up with marked rapidity, and they now form a considerable 
portion of the total number of consumers’ lamps. In every 
case, as far as І am aware, the utmost satisfaction is being 
obtained. 

Turning to the all-important question of street lighting, 
I mean principally side-street lighting, as, of course, to all 
unbiassed people, for lighting main thoroughfares the ideal 
lamp is the arc lamp; but for less important streets, my 
experience is that the tantalum is certainly one, if not the 
best lamp for this purpose yet made, and it has filled a 
long-felt want in this direction. 

For some months now I have had several pairs of these 


lamps in use on our public lighting posts (burning two in 


series on 200 volts) with excellent results. Their average 
life I have found to be considerably over 1,000 hours. By 
this I do not mean that it is wise to overrun them, any 
more than it is with other filament lamps, but my experience 
is, that even after 1,000 hours (for I have had none fail 
under this) they do not from the man in the street’s point 
of view appear overrun. By this I mean that their drop in 
candle-power does not appear sufficient to make it abso- 
lutely necessary to change them, although perhaps advis- 
able. This, then, surely is a point in their favour for 
street lighting, for, after all, what is required for this 
purpose, apart from a lamp of good illuminating power 
with a high efficiency, is one which is reliable. This, to 
my mind, is a most important point to be taken into con- 
sideration when deciding what lamps to adopt for our 
side streets, as, from a prospective consumer's point of view, 
if there is one thing more discouraging or one which will 
tend to drive them away more than another, it is inferior or 
irregular public lighting. As a motto, therefore, to all who 


are about to undertake any public lighting schemes, I would 


* 
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say—“ Make a first-class job and one that is a credit to the 
electricity department, or leave it alone.” 

Unfortunately, in tbe past, the lighting of our side streets 
by electricity has been greatly handicapped by the want of a 
suitable and at the same time reliable lamp. With the 
advent of the tantalum, the difficulty should no longer exist, 
for it is a most powerful weapon in the hands of electrical 
engineers in fighting their opponent, the gas mantle. 

Sidney E. Day, 
Borough Electrical Engineer. 


Corporation Electricity Works, 
Bury St. Edmunds, 
January 26th, 1907. 


Prof. Silvanus P. Thompson forgot to reply to the main 
point of my letter, viz., that he did not inform his audience 
tbat his tantalum lamps were on an alternating-current 
supply. The comparison which he made with another lamp 


had, therefore, no value. 
°Арру ?'Ampstead. 


P.S.—I am ronning tantalum lamps on the Hampstead 
supply with more fortunate results. 


Re Mr. Boot's letter in last week's issue—would he mind 
saying whether the time switch he eulogises is his own in- 
vention? It is quite likely that such an unimportant item 
would not occur to a man of Mr. Boot’s well-known modesty, 
bat it would be interesting information and help in apprais- 
ing his recommendation at its true value. 

Nothing Like Leather. 


Technical Literature. 


In connection with the interesting and instructive article 
by“ W. M. M.” on the above subject in your issue of the 
18th inst., and more particularly with what he aptly calls 
the "immense fluid mass of technical literature continually 
being poured forth in the form of papers and contributions 
to the technical Press," &c., it may be of interest to some of 
your readers to know of a scheme recently put into operation 
at the School of Technology, Manchester, whereby attention 
is called to the more important articles appearing each week 
. in the electrical journals, and a permanent record in the 
form of a card index is made at the same time for future 
reference, About a dozen weekly and half-a-dozen monthly 
electrical papers are taken in the school library ; each one of 
these is allocated toa member of the staff, whose duty it is 
to read the current issue, and enter on special cards provided 
for the purpose, the titles and authors’ names, together with 
very brief descriptions of the most important articles, The 
cards are of the standard size and sbape for filing cabinets, 
and are made up in the form shown below :— 


Each abetractor is provided with a folding card, which he 
Can сату in his pocket, and which contains a scheme of 
tymbols for classified references in electrical engineering. This 
Consists of a number of headings, the initial letters of which 


form the reference symbol, and of sub-headings which are 
‘designated by numbers, for example :— 


Dg—DESIGN. 


1. 4.c. generators. 

2. a.c. motors. 

3. сс, generators. 

4. с.с. motors. 

5. Rotary transformers. 
; Static transformers, 
7. General. 


The abstractor would thus enter the reference to a paper 
on the design of rotary transformers in the top right-hand 
corner of the card as DE 5. These cards are placed in a rack 
in one of the main corridors, and remain there during the 
time that the periodicals in question are to be seen in the 
reading room ; at the end of that time they are removed and 
arranged in the filing cabinets as a card index. 

This plan is, of course, best carried out in libraries and 
technical institutes where the papers can be consulted on the 
spot, but there is no reason why it should not also be followed 
in offices and works where a number of technical journals 
are taken privately by the employés, who would act as 
abstractors. 

There are, of course, several valuable publications, such as 
Science Abstracts, Engineering Indexes, &c., where references 
may ultimately be found, but the plan outlined above seems 
to possess the following advantages over them: first, in that 
it affords a bird’s-eye view of the important current literature; 
and secondly, when carried out in connection with a library, 
the card index informs the searcher as to the references in 
periodicals which are all contained in that library. 


Alfred Schwartz. 


— 


Manchester, January 28rd, 1907. 


Wireless Telegraphy and the Admiralty Agreement. 


For a mere man in the street such as I, there is an 
almost irresistible impulse to get up and execute a war-dance 
on reading Mr. Cuthbert Hall's brave strategical step to the 
rear. At last; at last, amid a shower of gay threats in the 


approved Cuthbert Hall method, he admits, in fact, what hie 


has hitherto denied. — This entire correspondence, since Mr. 
Hall's first letter, has been concerned with a particular 
official document—namely, the agreement between the 
Admiralty (called in the body of the agreement“ The Com- 
missioners for Executing the Office of Lord High Admiral of 
the United Kingdom of Great Britain and Ireland)” and 
the Marconi Wireless Telegraph Co., dated July 24th, 1903. 
Itis printed asa Parliamentary Return numbered Cd. 3,047, 
1906. Price 1d.; issued by Н.М. Stationery Oflice, and 
can be purchased either directly or through any bookseller. 
It is this official document, and this alone, that is in question. 
I have several times alluded to it, and in a former letter I 
quoted entire the schedule to tlie agreement. That schedule 
(comprising such apparatus as the Admiralty, if it purchases 
any more, is still bound to purchase from the Marconi Co.) 
is confined, as I have pointed out, solely to certain jiggers 
and trays of Leyden jars. The fact is plain on the face of 
the agreement, and cannot be altered by the ussertions of 
an interested party. 

Now, what happens ? I pointed out this circumstance 
that under this agreement the Admiralty is free to purchase 
elsewhere any other apparatus except jiggers and jars, and 
that for these, and these alone, it must still go to the Marconi 
Co. Mr. Cuthbert Hall has strenuously denied this; still 
denies it ; says that an anonymous correspondent who is а 
mere man in the street cannot know anything about it: 
professes that the Admiralty will confirm his denials [they 
haven't done anything of the sort]. Nevertheless, singularly 
enough, he has not yet, after writing several long lettera to 
your columns, told your readers of one single piece of 
apparatus or instrument (other than jiggers and jars) that 
the Admiralty is not free, so far as that agreement is con- 
cerned, to buy elsewhere. He does not even pretend that 
there is any compulsion in respect of coherers. The 
Admiralty, if it wants any more coherers, may does— 
procure them of other makers than the Marconi Co. Your 
readers may expect a week hence to find a letter from Mr. 
Cuthbert Hall denying with his usual gracious urbanity this 
well-ascertained fact: and he will probably deny (it; on the 
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same grounds as before, namely, that the statement is made 
by a mere man in the street. Such denials are becoming 
quite interesting; they are a branch of poetry rather than of 
science —only the poetry doesn’t rhyme. 

Now comes the gem of the whole of this correspondence. 
He has denied up and down, and still denies, even after being 
confronted with the very words of his own schedule, which 
names jiggers and jars only. But so soon as I suggest that 
it is time that the attention of the Admiralty officials should 
be called to his repudiation of the plain meaning of the 
agreement, he changes his tune. For on page 126 this is 
what Mr. Cuthbert Hall now says :— 

The Admiralty might have made with our company half-a-dozen 
contracts since the contract of July, 1905, but if that contract be 
assumed to govern the situation, it in itself suggests to a person of 
average intelligence that the schedule originally agreed to may 


have becn extended. 

Cautious Mr. Cuthbert Hall. 
—“ may have been extended.” He does not say “ have 
been." No; he drops from high-strung poetry into mere 
flaccid prose. Other contracts, indeed! Well, what 
answer is this to my point that under ¢his contract, the 
Admiralty is free to buy any apparatus, except jiggers and 
jars, wherever it pleases ? That is what Mr. Cuthbert Hall 
has denied. Now that I press him, he hints at other con- 
tracts: a notable climb down. Well, but, are there any 
other contracts that override this, and bind the Admiralty 
in respect of other apparatus ? If there are, Jet Mr. Cuth- 
bert Hall produce them. If he does, then he triumphantly 
establishes my contention that this contract binds the 
Admiralty's freedom only as to the things named in its 
Bchedule—namely, jiggers and jars. If there are not any 
other contracts, to hint that there may be is empty bluff. 
It would seem that there are none; for, returning to the 
*gchedule of the official agreement itself, Mr. Cuthbert Hall 
continues as follows :— 

Provision for its extension is clearly made out in Clause 5, Sub- 
section c, which " Your Correspondent" ought to have realised 
even before he made his alleged reference to the Admiralty. That 
clause provides for the Admiralty purchasing exclusively from the 
Marconi Co., the articles mentioned in the schedule or ony other 
articles which might afterwards be agreed to be treated as included in 
the schedule. Other apparatus has been agreed to be treated as 
included in the schedule, &c. 

Clever Mr. Cuthbert Hall. How skilfully he must have 
laid out the lines to lure the Commissioners for Executing 
the Office of Lord High Admiral into во neat a trap. 
Doubtless they thought that they were going to gain com- 
plete freedom to purchase where they chose, except as regards 
the jiggers and jars which they listed so carefully in the 
schedule of tabooed articles to be bought only of the Marconi 
Co. Апа lo! by this extremely ingenious device they are 
once more enmeshed ; and so, if only some Admiralty clerk 
will write on Admiralty paper to say that, of course, coherers, 
and masts and relays, come under the operation of Clause 5, 
Sub-section r, relating to duplicate parts, why at once, there 
they are—coherers, masts, relays, and all the rest—virtually 
inserted in the schedule along with the jiggers and the jars. 
Even a mere man in the street is lost in admiration at the 
extreme simplicity and ingenuity of the plan. Everybody 
must have noticed how active the Marconi Co. has of late 
been in advertising the spark-coils made in its own manu- 
factory. Happy thought! Why not get the Admiralty 
to put spark-coils into the schedule, or treat them as though 
they were there under sub-Scction c? And, presto! the 
Admiralty becomes bound to purchase no more spark-coils 
of Apps, or Newton, or Nalder, or Miller. Admirable 
ingenuity. After spark-coils, then relays, Morse keys, bat- 
teries, all capable of being treated as if in schedule. 
Wonderful success. Company's shares go up. Incomparable 
managing director. So simple. Nay, does not the sub- 
Section с itself contemplate this vision of the rosy future? 
Here it is, verbatim :— 


“Might have Бес made 


5. The Commissioners hereby agree with the company—(c) That 
they will not purchase the duplicate parts specified in the schedule 
hereto [that’s the jiggers and trays of Leyden jars, you know] or 
any other parts which may hereafter be agreed to be treated as included 
therein from any person or persons other than the company, so long 
ns the company are in a position to supply, und do supply the same 
in a reasonable time after the order is given. If the company shall 
not be in a position to supply, or shall fail to supply the same 
within a reasonable time after the order is given, the Commissioners 


may, without making any further payment themselves, manufacture 
any such apparatus. 


I break off here to comment on the awful spectacle .of 
the Lords Commissioners for Executing the Office of Lord 
High Admiral themselves manufacturing spark-coils, relays, 
or duplicate parts other than the jiggers and jars “specified 
in the schedule hereto" ; my Lord Tweedmouth winding 
the primaries ; Admiral Fisher lacquering the brasses ; Vice- 
Admiral Sir Charles Drury fitting the terminals ; all under 
the skilled superintendence of Rear-Admiral Sir Henry 
Bradwardine Jackson. In other respects, and so far as yet 
quoted, the sub-section undoubtedly corroborates Mr. 
Cuthbert Hall’s allegation that the clause provides for the 
Admiralty purchasing exclusively from the Marconi Co. the 
articles mentioned in the schedule or any other articles 
[the clause says parts,“ not articles] which might 
afterwards be treated as included in the schedule. I 
agree, it does. And if that is what. Mr. Cuthbert Hall 
means when he denies that jiggers and jars, ав per 
schedule hereto, are the sole articles in respect of which 
the Admiralty is bound, if that—I say—is what Mr. 
Cuthbert Hall means, then I shall allow him about 
five seconds before the sword descends. For five seconds are 
enough to read the remaining words of Section ¢ :— 

Notwithstanding anything contained in this clause the Com- 
missioners shall at all times be at liberty to obtain from other 


sources such apparatus used for wireless telegraphy as is not 
enumerated in the schedule referred to. 


Unhappy Mr. Cuthbert Hall! For the words are quite 
plain. If the Commissioners are at liberty, they are at 


liberty. The too-ingenious device, enabling other“ parts“ 


to be treated as if within the schedule, turns out not to 
bind the Admiralty in the least; for “ notwitbstending " 
anything that it means or may not mean, the Admiralty 
remains bound only as to the scheduled apparatus—)iggers 
and jars. And if the Admiralty chooses to use none of the 
four particular jiggers named in the schedule, but to employ 
instead Tesla jiggers or Lodge jiggers, and if it chooses to 
use other condensers instead of the particular trays of Leyden 
jars specified in the schedule, why should anyone object? 
The Admiralty, on the face of the agreement, wanted a free 
hand—paid dearly for it—has got it. Unhappy Mr. 
Cuthbert Hall! To be defeated in one’s ambitions is вай; 
to be defeated on one's special ground of ingenious diplomacy 
must be doubly galling. To deny one's defeat through thick 
and thin, and to be exposed by а mere anonymous man in 
the street is worst of all. But that comes of denying the 
obvious. 


Your Correspondent. 


Jerry Wiring. 


I have read Mr. S. Fraser's article in your issue of the 
95th, where he complains of the way in which some of tbe 


wiring of private and business houses is done, and asks 


who is to blame, the contractor or the engineer? Surely, 
in such а case both аге; the engineer mostly, for work not 
done to his satisfaction ought not to be passed. 

We know of late there are very many so-called contractors 
who know very little about it at all, and this is why the 
standard of work is in some places going down. | 

A man now, after he has wired one or two bells and a 
light, calls himself an electrical engineer or wireman ; he 
goes on like this for а year or two, and then comes out as à 
contractor, running it with his other business, whatever 
it, may be, and is only able to get work by cutting the prices, 
and so has to scamp his jobs to make them pay. 

Until this is stopped the bad work will continue, and the 
standard of work will still go down. | 


B. R. 
Lincoln. 


[But this is an old story.— Eps. E. R.] 


L. C. C. Stocktaking.— The London County Council tram- 
way stores will be closed during stocktaking as under, and delivery 
of goods during the periods named must not be made unless 
specially requested by the chief officer (Mr. A. L. C. Fell). The 
Leo Street, Old Kent Road, S.E., дербі will be closed from 
February 1st to February 9th, 1907, inclusive, and the Union Road, 


Leytonstone, E., from February 21st to February 28th, 1907, 
inclusive, 
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THE TRAMWAYS OF THE UNITED 
| KINGDOM. 


return which has just been issued relating to tramways 


Tre annual ! Ц 
and light railways in the United Kingdom shows that during the 
ear 1905-6 (to December, 1905, in the case of companies and 


March, 1906, for municipalities) the route mileage of electric lines 
open increased from 1,780 to 1,994 miles (+ 214). The total of all 
lines was advanced from 2,117 to 2,240 (+ 123). The mileage 
worked by other than electric traction was further diminished from 
337 to 246 (— 91 miles) The number of systems belonging to 
loca] authorities increased by 1 and those owned by other parties 
fell from 146 to 137 through 7 being absorbed into the under- 
takings of local authorities. It is stated in the prefatory memo- 
randum to the return that local authorities who work as well as 
own their tramway undertakings have made а net profit* of 
£2,529,752 on the year’s traffic, out of which they have applied 
£663,336 towards the reduction of tramway debt, and £205,981 in 
relief of rates, while carrying €623,617 to reserve and renewal 
funds. 

Four local authorities and five companies are returned as show- 
ing an excess of working expenditure over gross receipts. 


— ——̃— ü — 
1905-6. | 1904-5. 


— 


Length of route open... du . .. | 2,289°99 milet 2, 116˙78 miles 
Total number of passengers carried... 2, 236,012,777 2,068,913,226 
Capital expenditure per mile of single | 


track open :— 
Lines and works ns 8 £12,122 £11,799 
All items ... | £16,195 £15,599 
Pementage of net receipts to total 
capital outlay кк "m гд 6:54 6:36 
Ditto to net capital outlay (eliminating 
amounts expended on construction 
ar purchase of old lines and works | 
nowsuperseded) ... е Eo 7:05 6:80 
Percentage of working expenditure to | 
gross receipts. e d 64:23 66:19 
Passengers carried per mile of route f 
open " bo ЕИ .. .. 998,226 977,386 
Passengers carried per car-mile i 9:16 9:10 
Average fare per passenger Bas 17104. 1104. 
Amount paid in relief of rates out of | 
profits of undertakings worked by | 
.. | £205,981 | £209,881 


local authorities M Р 


———— —À 


From the tables stating the various details concerning receipts, 
expenses, traffic carried, and so on, we cull the following results — 


m Á 


— ! Local authorities. | Companies. 

Electric cars in stock... ie 6,428 | 2,848 
Number of horses bus 1,722 | 8,064 
Non-electric cars Y 257 | 1,357 
Passengers conveyed ... 1,529,596,438 706,416,339 
Car-miles run ... M e» 154,965,781 89,183,683 
Electrical energy used, В. of Т. 

units EM i 5% 231,412,589 84,722,227 

5 ED 


OVERHEAD WIRES. 


Tar following memorandum, issued by the Board of Trade under 
the Electric Lighting Acts for the guidance of applicants for 
consents for overhead wires, has been sent to us by Mr. Pelham :— 

Applications for consent for overhead wires are considered in 
each case on its merits. The following information should be 
given :— 

1. Where the undertakers are a company, evidence of consent of 
local authorities, where the wires cross any road. 


The local authorities are— ; zat ri 
(a) In England and Ireland: Borough Councils, Urban Distriet 
Councils, Rural District Councils. 
Gas Commissioners, Town 


(4) In Scotland: Police Commissioners, 
Councils, County Councils. | 

2. A statement showing commercial or other considerations 
why underground cables should not ba used. 


3, A brief description of the proposed system. е 
4. Inthe snpply to form (1) an extension of an existing system 


of underground cables ; or (2) of an existing traction system ; or (3) 
an independent system ? 
- 


* We refer to this term in our leader pages this week. 


f. Leakage factor, large. 


5. A plan on a scale of about 6 in. to the mile, showing the pro- 
posed route of the overhead wire. (In the case of Ordnance maps, 


the sheets to be sent separately.) 
6. In the case of high апа extra high pressure, plans of construc- 


tion of poles, &c., on a scale of about 1 in. to the foot. 
Note.—Proposals for high or extra high pressure wires carried 
alongside roads cannot be entertained; the transmission lines must 


go across open country. 


— А 


PROCEEDINGS OF INSTITUTIONS. 


Magnetic Leakage and its Effect in Electrical Design. 
By WiLLIAM Cramp, A. M. I. E. E. 


(Abstract of Poper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS t Manchester, January 8th, 1907.) 


Maawnetic leakage generally is of two kinds: 
1. That which opposes the attainment of the ideal characteristic 


at which a designer aims in any particular machine (harmful 


leakage). 
9 That which assists the designer to attain the end at which he 


aims (useful leakage). 

I shall commence with harmful leakage in the field systems of 
continuous-current machines. For a given efticiency, magnetic 
leakage increases the cost of the machine. In multipolar machines 
with normal ratios of pole arc: pole pitch (i., an average of 0°72) 
the value for the coefficient varies between 1'5 and 1:15, from 1 to 
200 kw. Beyond 200 xw. the coefficient steadily decreases till we 
reach 1'1 at 1,000 kw. It is evident, then, that beyond 200 xw. 
the decrease of cost to be obtained by reduction of the dispersion 
is very small. 

Let us take a small size of machine, say 5 Kw.,and see what 
improvement can be effected by reducing the leakage. Fig. 1, A, 
shows the field magnet circuit of a machine having four poles, which 


N 
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I designed some time аро to give 5 Kw. at 1,000 в.г.м. The dis- 
rsion coefficient is about 1:35. The weight of field copper per 
spool is 8'22 lb. and its cross-section 2 in. X 2 in. 

To reduce the leakage we must either increase the length of the 
leakage paths or decrease their area. 

To apply the remedy of а larger field frame is inadmissible. 
Examination of fig. 1 shows that the main leakage will take place 
from pole tip to pole tip. There will be also considerable leakage 
from pole to pole and from tip to yoke. 

Now the leakage path from tip to tip can be reduced by placing 
the magnetising coil nearer the armature, i.c., around the tip itself, 
and the area of the path between pole and pole can be reduced by 
shortening the pole, while the area of the path (and its length) can 
һе changed by bringing the sides of the coils upon the respective 
poles nearer together. 

Thus the ideal machine to reduce magnetic leakage to a minimum 
would be arranged as in fig. 1, B; but in making the change we 
have considerably increased the length of mean turn of the ficld 
coil, and some method of compensating for this must be introduced 


if any economy is to be effected, 
This compensation, however, is at once seen to be present from 


the following table:— 
TABLE I. 
Old machine. New machine. 
a, Cylindrical cooling surface—A. Cylindrical cooling surface 
quite 2А. 
b. Laminated pole tip to provide No pole tip. 
and fit. 
r. Pole to macbine and cast in. 
d, Large diameter frame. 
r. Commutation good. 


No machining on pole. 
Small diameter frame. 
Commutation excellent. 
Leakage factor, small. 


It has been assumed that the field loss remains about constant, 
while the length of mean turn is increased. Since the resistance 
must be kept constant if tbe voltage per coil and ampere-* irns are 
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constant, it follows that a wire of slightly larger diameter is used 
in the new form. | 

So then the alteration results in a machine of small diameter 
costing specifically less, yet with better commutation, slightly 
larger output, better overload capacity both on account of the com- 
mutation and the smaller distortion because of the pole shape. 

Keeping the pole area and flux per pole constant, we reduce the 
armature diameter to 84 in., and alter its length to 47 in. instead 
of 4in. The cooling surface is, therefore, almost the same, while 
the field length of mean turn becomes 26 in. All this is shown in 


fig. 1, B. Thus a comparison of figs. 1, A and B, yields the 
following table :— 


TABLE II. 

Fig. 1. A. lig. 1. B 
Awpere-turns т id e. 1, 725 1,725 
Length of mean turn a ihe 17 G in. 26 in. 
Field watts per cent. as aes 23 23 
Yoke diameter ag а: 928 20 75 in. 18 in. 
Yoke cost M Ves des 164s. 12 58 
Field copper cost те a 368. 488. 
Total cost (yoke and field copper) 52:48. 60˙58. 
Leakage factor (est) iu е 1°35 11 
Output (x w.) s 7° Т 5 6 
Shillings рег Kw. ... e es 1075s. 10 083. 


The costs of the two armatures are tbc same, so that the cost per 
Kw. is reallv far more favourable to fig. 1, B, than appears. It is 
evident that even without considering the reduced cost of machin- 
ing, fig. 1, B, is the better machine. 

These principles should, I think, be applied iu machines up to 
about 20 8.8.P. Beyond this size tbe ratio of the cost of active 
material to labour, together with the small decrease of the leakage 
coefficient, render the advantages to be gained more doubtful. 

Advantages can be gained by replacinz the four original coils by 
one of zig-zag shape. That the idea is not new is evident from a 
perusal of patents No. 7,079 of 1887, and No. 3,970 of 1892. Newer 
patents are No. 6,666 of 1902, No. 21,202 of 1902, and No. 9,604 of 
1903, and they all bave for their object what is termed '* magneti- 
sation of the armature " as against the usual plan of magnetisation 
of the field magnet. 

If we can show that the length of tlie mean turn of the single 
coil is less than the product of half the number of poles and length 
of mean turn per pole in the ordinary multipolar case, then it will 
pay to use the single coil, unless indeed it be of such an ex- 
ceptional shape that the expense of windiug it places it out of the 
question. 

So excellent is the commutation produced by field coils which 
le midway between the pole tips, while closely enveloping the 
armature, and so much is the leakage coefficient reduced thereby, 
that machines far smaller than those of ordinary construction cau 
be built for a given output. There is little doubt that the excellent 
commutation is in all these cases due to the fact that the position 
of the field coil renders definite the interpolar field ; and an effect 
can be obtained approaching that produced by special commutating 
poles. The field shape is not unlike an ordinary slotted stator, 
with as many slots as poles. 

I have found that in certain machines of the bi-polar Labmeyer 
type, the nearness of the armature to the yoke, by armature leakage 
upset the commutation upon overloads. А cure was found for the 
trouble by fitting from pole to pole in the inter-polar space and 
quite close to the armature a sheet of copper, this having the effect 
of considerably reducing the reactance voltage of the machine. It 
is said that the field coils of single-coil machines possess something 
of this effect, but I very much doubt it. 

With two poles the single coil is never advantageous, and with 
four and six poles, very rarely. With more than six poles the 
single coil may pay, but, generally speaking, the machine easiest to 
wind and most economical is that shown in fig. 1, B. 

Having shown that considerable advantages are to be gained by 
surrounding the armature closely by its field coils, the logical 
deduction is that if both fleld and armature coils are placed upon 
the armature the results will be better still, since any harmful 
leakage is then converted into useful leakage. This system, of 
course, would do away with the field coils proper altogether, and 
would resolve itself into the equivalent of an armature and com- 
mutator with the brushes set at an angle to the neutral line, which 
arrangement in the case of the series motor might be adopted; 
but in the case of the shunt motor we should need two commutators 
and two sets of coils, with the ''field brushes" at right angles 
to the armature brushes." 

In order to put these theories to a practical test I have, with the 
assistance of Mr. Garner, carried out at the Municipal School of 
Technology а series of experiments upon a bi-polar double-commu- 
tator machine. 

The results show that only in special cases will such a motor be 
of commercial value. 

In approaching the question of leakage in alt 


rnatora, I intend to 
confine myself almost entire y to show in 4 how ust may be made of 
that leakage which must exist. 

Already, to some extent, this has been done, as, for instance, in 
the case of the constant-current alternator; which is so constructed, 
that beyond certain points every tendency of the current to increase 
is checked by that increase itself producing (through leakage flux) 
a voltage in the armature-turns. In ordinary alternators the 


leakage which existe is of two kinds—v.z., field leakage and arm- 
ture leakage. To the former every word that has been said as to 
advantage of obviating leakage ia continuous current fields strictly 
applies. The latter sets up what is called armature reactance. 

I suggest that armature reactance should in every case be kept as 
small as possible, while reactance of the armature upon the field 


mend of reducing the reluctanes Skis ng S, WI 


should be allowed to cause the latter to leak, and thus produce the 
constant-current cffect. 

The same idea may be adopted to cause the alternator to be self- 
compounding, i.c., it may be used either to cause an excessive fall 
in volts, or to keep them constant, or to cause them to rise. These 
principles I first made use of in alternators designed in 1904, and 
from that date to this I have sent out many successful machines 
constructed upon these lines. 

I call attention to this fact because it appears that only this year 
(November, 1906) Mr. Alexander Heyland haa rediscovered and 
made use of the same idea. For his method of carrying it out 
reference may be made to the ELECTRICAL REVIEW of November 23rd, 
1906. The method which I employ is specially applicable to 
alternators of the inductor type, and may be explained as follows :— 


Fig. 3 is a section through a special inductor alternator. sis the 


stator or stationary armature forming also part of the magnetic 
circuit. R is the rotor, and would carry normally the rotating 
inductors to produce the necessary variations of flux. 41, As, Az, 
are air gaps, and it is evident that if F is the only coil producing 
the magnetic field, then 4; and a, are magnetically in series, as also 
are Al, As, Whilst Az and A, are magnetically in parallel with respect 
to A). 

Suppose now that the armature coils are wound upon the stator 
at дз, while the other two air gaps remain as simple smooth-bore 
flux paths. If + be excited by a constant current the coils a, will 
generate a certain open-cirouit [Е.М F. when R rotates at a certain 
speed, depending upon the relative areas of a; and 43. Directly 
any current is taken from the coils at 43, armature reaction is set 
up which immediately increases the reluctance of the path of the 
field flux through Ag In consequence, more of this flux tends to 
leak by 4s, producing thereby a very large fall of voltage, which 
will tend to keep the current at a, constant. This is particularly 
the case if the air gap at a, be small and the density high with 
respect to As; 80 that by carefully adjusting the areas of the gaps 
and the densities, an alternator may be во constructed that only а 
very small change of current through the coils at a, takes place, 
even if the resistance in circuit with these coils is changed from a 
large value to short circuit. Complete regulation and control of 
this effect is obtained if a second field coil be placed in the recess 
between a, and As and connected in parallel with F. A resistance 
and reversing switch in series with this second coil, will enable all 
the changes to be produced from an alternator having prac- 
tically & constant current characteristic to an alternator having the 
characteristic of & machine intended for ordinary constant-potential 
supply. If the two field coils are so adjusted as both to tend to 
make A;, As the path of their flux, the effect of the second field coil 
is equivalent to a great reduction of the reluctance at As, while 
when the two are in opposition they both send their flux through A, 
and tend to prevent any possibility of leakage. Thus in either 
case the armature at A; may be wound as if for constant potential. 
Since the reluctance of each circuit is nearly inversely proportional 
to the areas of the respective gaps, the calculation for any particular 
characteristic is extremely simple compared with that required for 
the ordinary constant-current alternator; and, further, ample 
adjustment for errors in calculation may easily be provided by 
means of the second field coil above referred to. 

In applying these principles to obtain a machine which shall, 
with varying currents, give constant potential difference, we should 
have to provide at As a steadily increasing magneto-motive force of 
such sense that it would oppose the leakage from F. This is 
equivalent to compounding in the ordinary way, and in con- 
sequence involves a continuous current increasing with the load. 
In order to compass this and also to make use of the air gap 4g, I 
have placed on the rotor at a, a continuous current armature and 
commutator, and have broken up as into salient poles. 


The brushes on the commutator being connected through suitable 
rheostats to the field coil F, we at once have a machine which is 
self-exciting. Not only this, but the increase of alternating current 
at A2, by tending to increase the reluctance of that path, tends also 


to shunt more flux vid as, whereby the voltage at the commutator’ 


is increased and with it the exciting current, so that the voltage 
at Ag returns to its original value. In this way the machine 
becomes both se/f-exciting and self-regulating ; self-regulating not 
only as regards voltage drop due to increase of current on the alter- 
nating side, but also as regards change of power factor involving no 
change of current. For if the power factor of the a.c. circuit be 
reduced, the armature reaction at дз is increased, which normally 
causes a fall of P.D., but in this case automatically compounds itself by 
increasing the exciting current. Moreover, the machine may 
actually be made so that it over-compounds, the question of the 
amount of compounding depending simply upon the saturation of 
the iron paths at A4 relatively to those of As. 

Fig. 2 shows a section through an actual machine constructed 
upon these principles. a 

It should be pointed out that when constant current is required, 
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increase the reluctance at Aj. This is very easily carried out if the 
exciter armature be placed at 41, for then any increase of current at 
as increases the reluctance of the whole magnetic circuit sufficiently 
to drop perceptibly the exciting E. u. r. In this case then, the air- 


Fia. 8. Fra. 4. 


gap as is not required, but it may be of use in order to give (by 
allowing a second field coil between 4; and as) a better magnetic 
distribution at A,. 

These considerations led to the design of the machine depicted 
in figs. 4 and 5. 

Both these types of machine, figs. 3 and 4, have been made by 
Messrs. The Crypto Hlectrical Co., of London; Messrs. Bertram 


Thomas, of Manchester; and Messrs. Brown-Boveri, of Baden, and 
about 100 are now in use. 

Some curves (figs. 6 and 7) sbowing how the double coil type 
behaves are given below, but since these machines were intended to 
bave a large fall of potential upon load (i e., more like constant- 
current than constant-potential machines), the exciting armature 
was placed at 41, and the principal field coil at ғ. Thus while the 
characteristic from this point of view is good, the magnetic propor- 
tions are wrong if constant potential were desired; so that the 
curves while illustrating the correctness of the principle do not give 
at all a fair ides as to how far the construction is practicable. 
Nevertheless the curves show how large is the range of com- 
pensation and it would be a very easy matter to design a con- 
stant-potential machine to give etill better results. When these 
machines have been working upon a load possessing consider- 
able capacity, I have seen the exciting watts as low as 30, or about 
1 per cent. of the output. It will be observed in fig. 2 that the 
exciter armature forms rather a large percentage of the total 
machine, This is partly on account of the fact that, since these 
machines were constracted to give a falling characteristic, nearly 
the whole of the flux passes through the exciting armature, and partly 
because the exciting armature being surrounded by poles which are 
all of one polarity, different proportions have to be adopted to those 
which are customary in ordinary p.c. machines. In criticising the 
use to which these machines may be pnt, I should be inclined to say 
that, as constant-current machines self-exciting, the size of the exciter 
armature would limit their adoption to comparatively small units, 
but where separate excitation is adopted, there is no limit to the 
output for which they are suitable. 

In considering in the ваше way the constant-potential type, I 
should be inclined to think that in such sizes as will entail less 
than a 2 per cent. loss for excitation, the exciter armature and 
ita magnetic circuit would be too small properly to allow of the 
regulation being obtained. This, however, needs more practical 
demonstration. І should like to point out that the se/f-exciting 
coustant-potential characteristic which corresponds very nearly to 

tofa shunt p.c. machine, is obtained by having two armatures 
magnetically in parallel; while the constant-current characteristic, 
Which corresponds to the series D.C. machine on heavy loads, is 
by means of two armatures magnetically in series. 
One use further may be suggested for machines of this type 
17 4 а new form of motor converter. If in fig. 4 the alternator 
amature be supplied with an alternating current while the rotor 


is run up to speed, the machine will ran as a synchronous motor 
because the D.o. armature will excite and set up a field current. 
When in synchronism, increase of load will tend to strengthen the 
field magnetism by reducing the reluctance upon tbe synchronous 
motor side, so that the macbine will automatically compound for 
fall of voltage upon the p.c. side. Thus we have a motor-converter 
with its p. C. voltage completely under control and tending to com- 
pound automatically, while economy and efliciency are obtained by 
the use of one field coil for the two armatures. 
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In alternating-current motors the great importance of the disper- 
sion or leakage factor in determining the characteristics of the 
various motors, as exemplified in the semicircle diagram, has led to 
a great deal of practical research upon the subject, most of which 
was brought together when Dr. Behn-Eschenberg read his paper 
upon the subject. The results in the paper referred to give for the 
most part an excellent approximation for the designer's guide in 
estimating the leakage factor, and it is only necessary for me here to 
draw attention to one or two points which appear to some extent to 
have been overlooked. 

The first of these is the fact that no distinction is drawn in the 
paper between ordinary and hemitropic windings. In my opinion 
the difference between hemitropic and ordinary reactance per 
phase is in the proportion of about 5: 4. 

Another point omitted by Dr. Behn-Eschenberg is the effect of 
“ squirrel cage“ against“ wound "rotors. Naturally for the former 
v will be less than for the latter, and this change is, I think, about 
in the proportion of 058 : 1. 

Harmful leakage in salient-pole alternating- current motors is 
reduced to a minimum. Useful leakage, on the other hand, has 
never been made much of. In the starting-up of single-phase 
motors it has been utilised as, also, it is the principle really involved 
in the repulsion motor. It can be quite as well employed in that 
modification of the series motor, which I first suggested at a meet- 
ing of this Institution about 12 months ago. It wil be remem- 
bered that after that meeting my suggestion was much criticised in 
the electrical Press, one gentleman first stating that such а motor 
would have low power factor, practically no torque, low efficiency, 
not really a series characteristic, &c., while afterwards he practi- 
cally admitted that he did not understand the machine, and asked 
for a full tbeoretical explanation. 

It was my original intention to give to-night not onlv а full 
theoretical explanation, but also a full practical test of such a motor, 
but unfortunately, owing to the fact that the makers delivered the 
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machine a month late and with a serious short on it, my test. must be 
delayed for a few weeks. In the meantime I give the theoretical 
figures and advantages; which is most easily done by commencing 
with the semicircle diagram for a series motor. 

When the armature is locked, a plain series motor behaves 
exactly as a choking coil, i.e., if in fig. 8, О a represents the locked 
current for full terminal P.D., then it also represents to a voltage 
scale the reactance drop in tie motor, and a B at right angles to 
O a represents the resistance drop. О B is therefore the voltaye to 
drive the current О А against the motor impedance, that is the 
full motor p. p.; whilst o B a is the angle of lag of the machine 
current behind the applied р.р. Releasing the armature: and 
allowing it to run (still keeping the terminal P.p constant) we have 

E 


——.— . — ананан аан 


180 THE ELECTRICAL REVIEW. [Vol 60. No. 1,523, Кюввсавт 1, 1907, ` 


— —— nn ne 


an E. M. F. set up in the armature windings practically in phase with 
the main field flux, but, like the resistance drop, opposing the 
armature current. This has the effect of reducing the current o a 
through the addition of an E. u.. in phase with the armature 
resistance drop B a. Thus BA is increased to B c. and B c o still 
remaining a right angle, the current line o a has for its locus a semi- 
circle upon o B as base. 

Reduction of o 4 to o c, of course, proportionally reduces the 
resistance drop, so that A moves on the semicircle a D n, whilst c 
traverses the semicircle B c o. Thus for any position c, to the 
current scale (fixed by о a аз short-circuit current, a в o as angle of 
lag given by the wattmeter), o c = current taken. To the voltage 
scale (fixed by о в full terminal volts) o c = motor reactance 
drop, B D = motor resistance drop, со = back E. M. r. 

Also since output = back EM. F. X current, it is = C D X C o, or 
proportional to the height of the perpendicular from c upon o p, 
i.c, to СЕ. The torque is proportional to o сї. 

The above diagram has to be moditied in practice to take account 
of saturation and iron losses, but it is near enough to prove eub- 
stantially that if (1) The resistance voltage be low (в D), and (2) 
the back k. M. F. be high (D c) compared with the reactauce drop 
(с о), the motor will be good both as to power factor and etliciency. 

(1) and (2) above are easily attained in practice by well-known 
means. Now if having designed an ordinary series bi-polar motor 
such as tbat shown in fig. 9, I apply to its top another limb like 
fig. 94, properly wound, and attached to the mains; and if then 
I join the tree end of the present field to the free brush, I shall 
have & motor whose main aud leakage magnetic paths are in 
parallel exactly as they are in an ordinary induction motor: with 
these differences (1) that in an ordinary induction motor, the torque 
is produced by the main field and the rotor current, while here it 
is by leakage field and rotor current; and (2) that in ап ordinary 
induction motor all the B. H.P. has to cross an air gap, whilst here 
only part nced cross it. 


These two points are well brought out in the change in the semi- 
circle diagram. 

Tbe new primary coil will have a very small resistance, and con- 
sequently at constant terminal volts the flux through it will be 
practically constant, and the magnetisiug current practically con- 
stant also. If the joints in the circuit be good, there is no reason 
why the magnetising current should be large, and we may draw it 
5 OG, fig. 8; so that the total primary current is now OH 

= G c). 

The flux across the air gap will now be slightly increased, but 
also slightly shifted in phase away from o c towards с c, and so 
the torque still remains practically & о с. The power factor is 
changed from cos c B o to cos c G E, and the primary current from 
Cotoca. 

Otherwise the motor remains precisely as before, excepting for 
the fact that we may wind the high-tension side for any voltage we 
please, and we may regulate entirely on the low-tension, which 
windings might be stocked for each size. Also this very change 
admits of possibilities of improving the slightly reduced power 
factor, and of immensely improving the commutation by altering 
the number of armature and leakage limb turns respectively. The 
armature self-induction is always a problem in н.т. motors, and it 
is this problem which affects both power factor and commutation. 

The self-induction of the armature depends upon (the armature 
turns per pole)?, thus a small decrease of the turns produces a large 
change in the coefficient of self-induction, and hence also a large 
change in power factor and much easier commutation. Or, to put 
this matter in another light, these motors may be built with fewer 
poles than ordinary series motors for thesame power factor. "There 
is no difficulty about multipolar designs for this type of machine. 

The nearest parallel to the above motor in use at the present 
day is the repulsion-motor represented diagrammatically in fig. 10. 
In this motor the short-circuited armature is fed through induction 
by coils a, while coils B provide the field flux. A and в are placed 
in series across the mains. When the locked test is applied to such 
a motor, it is seen that the coil a is relatively non-inductive com- 
pared with the coil 5, hence & phase displacement of flux takes 
place, setting up a rotating field somewhat similar to the starting 
system of an ordinary single-phase induction-motor ; and in order 
to take full advantage of this, a stator without salient poles like 
that of an ordinary induction-motor must be provided. 

We note that in fig. 10 not only has а flux at B to cross the air 
gap, but also a flux at 4, so that the whole energy imparted to 
the rotor has to cross the air gap. "This is the secret of the low 
power factor obtained with repulsion motors. For the sake of 


clearness, we may compare four motors with similar characteristics 
as follows: 


— 


E = 
| Series motor Series mote 


ERN | with ‚ Repulsion Cramp 
simple. tras torn eru; | motor. motor. 

Suitableto voltage | Low only Any Any Any 
Power factor Good Good Fair Good 
Commutation Depending Good Only good Very good 

i on voltage | at sync. 
Iron weight s 1 175 | 11 1:25 
Copper weight ... 1 1°75 | 18 1°25 
Easy to wind ... Very | Moderately | No Very 
Compensation coils Yes No | No No 

required 


It isthus seen that for low voltages the simple series motor is 
best, while for high voltages my motor is best; a verdict which I 
hope shortly to be able to endorse by definite tests. 


DIscusston. 


Mr. FRITRH thought the author wanted to write a paper on 
things in general, and it was like discussing & number of papers. 
He did not like the look of the small motor shown, and there 
was no doubt that for small types they sold more or less by 
their looks. The method of magnetising from the armature 
opened out a field df interesting work. The inductor alternator 
described was interesting, but he thought that type was played out. 
The “Cramp” motor was very interesting, and he would like to 
bear more about it, but it might have been explained more simply; 
it was a scries motor with its own transformer set on the top 
of it. 

Mr. C. Е. Ѕмітн called attention to the results of one of the 
testa, for which he furnished an explanation. 

Mr. Н. W. WiLsoN said the dynamos shown were pretty 
illustrations of machines with less leakage coefficient than 
the ordinary type ; he did not see that the efficiency was higher, 
but they were a smaller size fora given output. The author bad 
raid the motors had a cylindrical air-gap, but he (Mr. Wilson) 
thought they would have a bigher temperature rise, as it was not 
as well ventilated as the ordinary motor. 

Dr. Bowmax and Mr. GOLDSCHMIDT also spoke. 

Mr. Cramp, in reply, fully endorsed Mr. Frith's views as to the 
necessity of noting carefully the appearance of a motor, but 
thought there was no rea-on why tbe type of machine he suggested 
should be uglier than апу ordinary motor. With regard to 
Mr. Frith’s criticisms on the inductor type of alternator that. 
there was no reason whatever why the same principle should not 
be adapted to the more ordinary form of machine. With 
regard to the curves shown, there was a critical frequency at 
which the machine behaved best. In considering that the new 
alternating-current motor shown was essentially the eame as a 
series motor with separate transformer, Mr. Frith was quite in 
error, forthe economy obtained by the latter combination was very 
marked both in copper and iron, as shown by the table of com- 
parison given in the paper. 


New Incandescent Lamps. 


IN our last week's issue we referred to some interesting tests 
carried out by Mr. Clitford C. Paterson, of the National Physical 
Laboratory, the results of which were communicated by him in the 
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diecus- ion cn Mr. Тав, Swinburne's paper. The curves here given, 
embody the results of the tests in question. Mr. Paterson, to 
whom we are indebted in this connection, remarked that the 
results were probably average performances. He had tabulated 
the average figures of some of the smaller lamps as follows :— 
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Per cent. 

c.r. drop 
) Initial Total after 

Lamp. Volts. Initial с.г. efficiency. watts. 1,000 hrs. 
Nernst... .. 200 25 M. Hem.-Sp. 22 56 70 
Metallised carbon 100 16 M. Hor. 2:8 45 , 20 
Tantalum ... .. 110 23 T l9 44 35 
Zircon (early lamp) 37 48 „ 1'0 50 37 
Osram . . 100 25 " 14 35 PEN 
Ordinary carbon... 100 16 » 3:6 57 20 
43 69 20 


Ordinary carbon ... 200 16 г 


The Nernst lamp, although it had a large drop in C.P. with age, 
was {һе only one of the new lamps which would run on 200 volts; 
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and the Zircon lamp had been much improved lately. The total 
watts column read in conjunction with the candle-powers showed 
that the power taken by the various lamps was nearly of the same 
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order of magnitude. It was also noticeable that the с.р. of the 
metal filament lamp only varied as the 3:5 power of the voltage, 
as against the fifth or sixth power of the carbon filament lamp. 


LEGAL. 


RosERT Совт & Son v. Horronp. 


Is this case, which was heard by the Common Sergeant (by con- 
seut without a jury) in the Mayor's Court, on January 25th and 
26th, the plaintiffs sought to recover a sum of £18 17s. 2d., for 

ance due upon an account rendered for goods supplied and 
Work done by the plaintiffs as engineers for, and on bebalf, of the 
defendant at his request, in and during 1906. The defence was & 
denial of liability, and in the alternative, (a) that the claim was 
partly for extras for which the defendant was not liable under the 
кысы, and (b) for the price of certain electrical fittings pur- 
" ed from the General Electric Co., in respect of which the 
éfendant said he was entitled to the trade commission. There was 

> а counterclaim for. expenses alleged to have been incurred 
alley” the fact that a dynamo supplied was not of first class 


Mr. W. Valentine Ball appeared for the plaintiffs; Mr. C. B. 
Marriott for the defendant. 

It appeared that early in 1906 the defendant was having bis 
house at Poona Lawn, Nazing, Essex, wired for electric light. The 
wiring was being done by the plaintiffs as sub-contractors to 
another firm. On February 12th the defendant, being dissatisfied 
with the contractor, made inquiry of Mr. R. Percy Sims, a member 
of the plaintiff firm, asking him to tender for the erection of the 
plant. According to the plaintiffs’ case he was asked to quote for 
an installation which could be worked by a 3-H.P. engine, 
which the defendant had in his stable. No particulars were 
given as to the engine, and according to the plaintiffs nothing was 
said as to extras. The defendant, on the other band, alleged that 
he expressly stated it was, to be a “lock, stock and barrel" 
contract with no extras of any kind. On the following day the 
plaintiffs wrote to the defendant giving an estimate for fitting up 
the installation, setting out certain items amounting in all to 
£146 16s. On the ваше day the defendant virtually accepted this 
estimate, subject to the qualification that he would require a 
battery capable of lighting a larger number of lamps. Consequently 
the plaintiffs were compelled to cbarge an extra £10 5з. for 
additional cells to be ordered from the Hart Accumulator Co. The 
whole plant was to be ready for working by February 24th. 
According to the estimate the dynamo was to be capable of pro- 
ducing 25 amperes 70 volts at 700 revs. The plaintiffs 
found that such a dynamo was not immediately procurable, and 
they therefore suggested to the plaintiffs that he should have 
another dynamo capable of producing the same current at 
840 revs. To this the defendant assented, on the ground, as he 
said, that he was relying on the plaintiffs’ judgment. According to 
the plaintiffs’ case the engine was found to be insufficiently powerful 
for the installation, and when an attempt was made to charge the 


battery it was found impossible to get the engine to run at a 


sufficiently high speed. The plaintiffs then provided a resist- 
ance (for which they charged £1 5s) and an auto- 
matic cut-out, for which they charged £6) It was then 
found possible to charge the cells. After this, repeated 
complaints were made by the defendant that the installation was 
not working properly, the plaintiffs continuing to allege that the 
fault was due to the engine. In April the defendant consulted two 
electrical engineers, and asked them to inspect the plant. They 
were of the opinion that the irregularity in working was due to 
the absence of a suitable resistance. The plaintiffs also had the 
plant examined by a representative of Messrs. Parker, of Wolver- 
hampton, who reported that the fault lay with the engine. In the 
following month the plaintiffs sent down a new resistance ; but it 
was not made clear that this resistance was sent at the request of 
the defendant ; in fact, the plaintiffs said that it was sent by them 
upon their own initiative and that it was not charged for. The 
defendant admitted that in the month of May he sent the engine 
to Messrs. Petter to be overhauled, and that some repairs were 
made to it. He contended, however, that the plant never worked 
really satisfactorily until the new resistance was supplied by the 
plaintiffs. With regard to that part of the plaintiffs' claim which 
related to fittings, the plaintiffs said that they were supplied by the 
Geueral Electric Co. through them, and that they were entitled to the 
trade discount. The defendant, on the other hand, stated that Mr. 
Sims had agreed that he should order the fittings from the 
General Electric Co. and charge the defendant what they cost. 

A large body of evidence to the above effect having been called 
on either side, the case was adjourned sine di», 


BELLAMY t. WAKEFIELD AND District LIOHT RaiLwax Co. 


IN the Chancery Division of the High Court on Friday, Mr. Justice 
Joyce had before him a motion by Joseph Bellamy, manufacturing 
confectioner, of Wheldale Mills, Castleford, to restrain the Wake- 
field and District Light Railway Co. from committing а nuisance 
by emitting smoke of petrol from their electric power station at 
Castleford. 

Mr. OwzN THOMSON, for the plaintiff, said the defendants 
desired the case to stand over for a week, in order that they might 
consider further affidavits. The nuisance was a very serious one, 
and he asked that something might be done to mitigate it in the 
meantime. 

His Говрвнір: If they do not do so it will be worse for them. 

Mr. YouNazR, K.C., for the defendants, undertook to communi- 
cate with his clients. Не hoped they would be able to make 
things right. Everything would be done to remove any incon- 
venience suffered by the plaintiff. 

Mr. THOMPSON said it was not only the plaintiff who was 
suffering. The plaintiff employed 75 workmen, and their health 
was being seriously affected; the petrol smoke being emitted was 
like a blue fog. (Laughter.) 

His Lorpsuip: Then you will be able to take a photograph 
of it. (Renewed laughter.) 

The motion, it was afterwards directed, should stand over for a 


week, 


BERGTHEIL & Yotna v. R. N. CUNNINGHAM & Co. 


IN the Lord Mayor's Court, on January 28rd, before the Common 
Sergeant and a jury, plaintitfs sued defendants for £11 10s., 
principal and interest on a dishonoured cheque. In a report 
appearing in the City Press it is stated that in January last the 
defendanta purchased a job lot of electric fittings of the defendants, 
and the cheque sued upon was given in payment. A question arose 
as to whether a certain bronze figure, was included in the goods. 
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The defendants said that in consequence of a telephone message 
from the plaintiffs the figure was not included, it was verbally 
agreed that the sale should be rescinded and the goods returned. 
Oa January 27th they sent the goods back and stopped payment of 
the cheque. The plaintiffs at first denied that the figure was 
included in the sale, but they afterwards admitted that that was a 
mistake. They denied that they bad agreed to a recission of the 
contract. Accordingly they refused to take back the goods. The 
defendants counterclaimed for £6 10s. warehousing charges. It 
may be remembered that the matter had already been before the 
Recorder of London, and the defendants appealed to the High 
Court, and anew trial was allowed. The jury now found a verdict 
for the defendants on the claim, and also on the counterclaim for 
£1 10s., with costs of both trials and the appeal. 


CLAIM AGAINST THE MipraND RAILWAx. 


THe efficacy of the electric lighting system on the fleet of the Mid- 
land Railway Co. which connects Heysham with Belfast, was called 
in question in a case at Lancaster Assizes on Saturday and 
Monday. John Wm. Potter, builder and joiner, Norton and 
Stockton-on-Tees, sued the Midland Co. for £152 damages for 
injuries received during a voyage from Heysham to Belfast on 
May 2nd, 1906. He alleved that owing to insufficient lighting he 
fell down a well-hole from the steerage to the cattle deck, sus- 
taining a fracture of the base of the skull,and injuries to the left 
ear, which had partially disabled him from following his 
occupation. The defence was that the vessel was splendidly 
lighted, the best on the channel service, and Mr. W. J. Instan, 
electrical engineer to the Midland Railway Co., Heysham, stated 
that he personally inspected the lighting arrangements before the 
vessel left the quay. <A further defence was that the plaintiff was 
guilty of contributory negligence in not looking where he was 
going. 


The jury found for the defendant company, judgment being 
entered for them, with costs. 


Hiscock v. IRWIN AND NEAL. 


In the Wandsworth County Court, on Monday, this remitted 
action from the High Courts, came on for hearing. Plaintiff, 
who is an electrical engineer, claimed £70, balance of an 
account totalling to £150, for the installation of electric 
light and bells at a building at Neal's Corner, Hounslow, 
belonging to Mr. Neal, and erected by Mr. Irwin a contractor. 

Plaintitf stated that in June, 1904, he was invited by an architect, 
named Mr. Davies, who was working for the defendants, to tender 
for the electrical fittings required. He tendered, and on June 27th, 
1904, he received a letter from Mr. Davies asking him to do the 
work. He proceeded with the installation, and in September of 
the same year received a cheque for £75 on account from Mr, 
Irwin. He completed the work on January 27th, 1906, and sent 
in an account amounting to £155 6s. 3d. Mr. Davies checked this 
account and reduced it to £150 1s. 9d. As he had received £75 
on account the amount still due to him was £75 1s. 9d. 

In cross-examination plaintiff said that each defendant swore the 


other was liable. At the time he took the contract he did not 


know who was responsible. 

Mr. WiLLiAM AuGUsTUS Davies, the architect, said he invited 
plaintiff to tender on Mr. Neal's behalf. 

The defendant NAL said, until a writ was issued in this action, 
he never had any application from Mr. Hiscock to pay this amount. 
This £150 was in the specifications as one of the provisional sums. 
In this case Mr. Irwin was suing him for a balance, and he had a 
very heavy counterclaim for some hundreds of pounda. 

Сосмѕер: Who is liable to the plaintiff ?—Irwin is liable for 
everything. 

Mr. Irwin, the other defendant, said the sum of £150 was set 
aside in the contract for electric wiring. 

CouNSEL: For electric work ?—Electric wiring, not work. It 
was distinctly stated in the contract “ electric wiring." 

Then you admit liability for the wiring done by the plaintiff ?— 
Oh, yes. | 

His Honour said apparently it was his duty to say which defen- 
dant was liable to the plaintiff. To his mind it was perfectly clear 
that Mr. Neal was responsible. He was undoubtedly legally liable, 
and he gave the plaintitf judgment against him with costs. He dis- 
missed the defendant Irwin from the action, and ordered the 
plaintiff to pay his costs, giving plaintiff the option of adding 
what he paid to Irwin to his bill of costa against Neal. He granted 
а 10 days' stay of execution. 


Deer Leaps Evscrric Transmission Co., Lrp. 


THE petition for the compulsory winding up of this company came 
before Mr. Justice Parker on Tuesday, when an application was 
made on behalf of the petitioners for а further adjournment. They 
had filed their evidence some time in October last, and the matter 
had stood over since then, because negotiations had been taking 
place between the different parties. Part of the respondent's 
evidence had been received on the previous night, with an intimation 
that more would be filed in the course of а day or two. The pro- 
spects of an arrangement:seemed to have broken down for the time 
being, and they were anxious to flle the evidence now, in order to 
be prepared to bring it before the Oourt in а fortnight. 


Mr. Gore Brown, K.C., said there were three parties to the 
negotiations. The petitioner and the company got along pretty 
well, but the third party caused the difficulty. It was desired that 
the evidence should go on meanwhile, but it was eminently 
desirable that it should be settled, and the negotiations would 
continue. 


His LoRDSHI granted a fortnight’s adjournment, and hoped the 
evidence would then be ready. 


BUSINESS NOTES. 


Book Notices.—Hor fo Avoid Риутеп! of Debt. By 
A Solicitor. London: Simpkin, Marshall, Hamilton, Kent & Co., 
Ltd. 1s.net.—'l'hia title might be described as an attempt on the 
part of the author to allure the dishonest—the '' don't-intend-to- 
pay class—iuto a trap preliminary to administering a sound 
thrashing (if the offender will but remain there long enough to 
receive it). But the title also catches the attention and arouses the 
interest of that vast multitude who, to their humiliation and 
remorse, are the victims of those parasites who know how to 
dodge clear of the long arm of the law. The author shows in an 
interesting way, yet one which stirs up one's righteous indignation, 
how utterly impossible it is to make а man pay if he has made up 
his mind that he will not do so. The creditor is in such а case 
hedged round by difficulties. "The writer sets out certain sugges- 
tions as to remedial measures after obtaining judgment, and 
improvements in County Court procedure. It is the extremely 
unsatisfactory position in which the creditor at present stands that 
the author has endeavoured to make plain in this little book, in tbe 
hope that by the dissemination of such knowledge the public will 
be roused to agitate for reforms to be seriously taken in hand. 
Much that is written in the book is, of course, already known to many 
business men from unfortunate experience, but there are large 
numbers of our readers who would find it profitable to scan these 
98 small pages of plain, bold type. It may make them more on 
the alert in some of their future traneactions with men who may be 
unworthy of their contidence; and it may make them resigned to 
write off certain past bad debts as beyond recovery. 

The ‘ Electrician" Wireman's, Linesman’s and Mains Superin- 
tendents Pocket Dook, Ву Е. C. Raphael. New Edition. London: 
The Electrician Printing and Publishing Co., Ltd. 1906-7. Price 
оз. net.—The first edition of this handbook made a favourable 
impression upon us, which was reflected in our notice. Naturally, 
the new iesue, which is an improvement upon its forerunner, can do 
no other than add to that impression and lead us to indite fresh 
encomiums. The book has been revised throughout and partly re- 
written, and the matter has been brought up to date as nearly as 
possible. Mr. Н. M. Sayers has contributed а new section on elec- 
tric tramways. The connections of motors—both direct and alter- 
nating current —are dealt with fairly fully ; there is room, however, 
for further extension here, as this is one of the points on which 
information is often wanted and seldom available, and there are 
many useful arrangements not included. The rapidly increas- 
ing use of motors lends importance to this matter. Under 
"twin lead-covered wiring” the use of vulcanised rubber 
insulated wires should certainly be found. We should like 
to see the principles governing the correct use of fuses briefly 
explained on p.59. The illustration on p. 177 of a prepayment 
meter is, in our copy, almost “illegible.” The excellent article by 
Mr. Justus Eck, on the preparation of estimates for house- wiring, 
and on the method of submitting an estimate, deserves commenda- 
tion. Arclighting (which is somewhat scattered in the book) is 
not dealt with on p. 212, as stated in the index. The illustration of 
cells in parallel (fig. 200, p. 363) shows them also in series, and 
therefore short-circuited. Summing up, we like this book, not 
only for its excellent contente, but also for its very handy shape 
aud opening, and we confidently recommend it to those for whom, 
as the title implies, it is written. Indeed, hardly anyone would 
fail to find it useful. 

Electricity of To-day: Its Work aud its Mysteries. By С. R. 
Gibson, A.I.E E. London: Seeley & Co. 1907. Price 5s. net.— 
This is a non-technical work, by the author of “The Romance of 
Modern Electricity," but unlike many popular treatises of this 
kind, it has been carefully read in proof by technical experta, 
and may therefore be expected to put forward reasonably correct 
statements апа opinions. бо far ав we have been able to check 
it, this anticipation has been verified. Not only is the descriptive 
matter very clear and sufficiently accurate, without being pedantic, 
but also the illustrations are well chosen and up-to-date. Starting 
with а simple introductory chapter the author develops the idea 
of electro-magnetic phenomena, upon which electrical engineering is 
really dependent in almost every practical application, and arrives 
at electric traction in Chapter III, while the two following chapters 
deal with a large tramway undertaking (Glasgow), and with rail- 
ways. Electric lighting, heating and cooking, electro-chemistry. 
meteorology, telegraphy and telephony, electro - therapeutics, 
electrical measurementa and theory, are amongst other headings 
dealt with, and the whole forms a very interesting and praise; 
Soy summary of the subject suggested by the title of the 


American Trade Index, 1906.— This is the eighth annual issue of 
the English edition of this handbook, which is & descriptive and 
classified membership directory of the National Association of 
Manufacturers of the United States. The publication is issued for 
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the information of foreign buyers; indeed, as the introductory 
notice says :—It is designed to acquaint the business man abroad 
with a cbannel through which he may obtain trustworthy infor- 
mation about American products and producers.” The Association 
is the said channel, and it is prepared to furnish business men in 
any country with information on subjects tending to promote inter- 
national trade. A large staff is engaged at the offices of the Asso- 
ciation, in New York City, for fulfilling these objects «nd others 
of interest to ite members, and we have no doubt that this is a piece 
of American enterprise that has been fully justified by the results 
obtained. Does such an organisation as this exist in this country 
for pushing the interests of British manufactures in foreign 
countries! If not, is there not room? When we grumble at the 
inefficiency of our consular service commercially, it might be as 
well to remember that American manufacturers who, according to 
reporte, are better looked after in that respect, do not depend too 
much upon that assistance, but have organisations of their own 
feeling out the way for foreign trading. 

Business Prospects Year Book, 1907. Edited by Joseph Davies 
and С. P. HAILET. London: Commercial Intelligence Publishing 
Co, Ltd. 2s. 6d.—Doring the past few weeks everybody has been 
reading with more or less interest newspaper and other articles 
summarising the course of different departments of science, trade 
and industry during the year 1906. In most cases one has become 
accustomed to these articles concluding with guarded predictions as 
to what, in the ordinary course of events, may be expected to 
happen during the new year. It does not do to pin too much faith 
to these predictions in s general way, for, sure enough, the 
“ordinary course of events” will be departed from. In this book 
the compilers bave been bolder than the usual run of Press prophets, 
for the whole of the 150 odd pages are devoted to forecasts— expert 
predictions of the probable course of business in each of the 
principal branches of trade "—but they base their predictions upon 
the lessons that are to be learnt from the commercial records of past 
years, considered in connection with such current facts as are 
obtainable. Coal, copper, iron, tin, shipping, the money market, 
stocks and shares, cotton, timber, wheat, petroleum, tin plates, &c., 
are each dealt with in separate sections. The book is useful on 
account of the facts that it sets out concerning the course that these 
trades апа their ruling prices have taken over а good many years, 
but having thus indicated the general nature of the contents, we 
leave it to the reader to judge for himself whether he will find it of 
practical assistance in making his business plans, or only of interest 
as trade study. It is pointed out that the book is distinctly not 
а commercial “ Old Moore," for its predictions are founded on а 
strictly scientific basis, and there is no guesswork about it. 

Advertising That Tells. By George Carl Mares. London: 
Guilbert Pitman. 1s. 6d. net.—The sub-title of this book is How 
to Advertise in a Small Way Successfully." In these days it is 
imperative to advertise continuously and in attractively up-to-date 
style in order to secure the best results. This is a handy-sized 
book on the subject that the publicity man or the advertisement 
designercancarry inthe pocket and read in the train. It will tell those 
engaged in this increasingly important department of trade service 
many things that they ought to know—things which, when known, 
would lead to the advertisements in some papers (perhaps we might 
even say the technical journals) being made far more interesting 
snd profitable to all concerned than they are likely to be if the 
advertiser keeps to the old ruts. "The book before us gives informa- 
tion concerning different styles of printing types, wood, photo- 
engraving and line-block production, the preparation of booklets 
for postal circulation, &c. 

Electrons, or the Nature and Properties of Negative Electricity. 
By Sir Oliver Lodge. London: Geo. Bell & Sons. 1906. 6s. net. 

“Fourteenth Annual Year-Book (1906-7) of the Armour Insti- 
tate of Technology, together with Prospectus of Courses Offered.” 
Chicago: The Institute. 

“Proceedings of the American Institute of Electrical Engineers.” 
Vol, XXV, No. 12, December, 1906. New York: The Institute. 

"L'Année Electrique." By Dr. Foveau de Courmelles. Seventh 
year. Paris: Ch. Béranger. 1907. Price 3.50 fr. 

Fortschritte der Elektrotechnik." Vol. 20, Part I. Berlin: 
Julius Springer. 

" Elementa of Electric Traction for Motormen and Others." By 
1. W. Gant. London and New York: Harper & Bros. 1907. 
Price 5s. net. 

"Electric Ignition for Motor Vehicles.” By W. Hibbert. 
London: Whittaker & Co. 1907. Price 1s. 6d. net. 

It is announced that Mr. Werner Laurie is about to publish а 
novel by Mr. Arthur Stringer, a young Canadian, entitled “ Тһе 
Wire Tappers.” 

"The Engineering Index.” Vol. IV—Five years, 1901-1905. 
London: The Engineering Magazine. 1906. Price 308. net. 


Automobile Show at Prague.—The Third Inter- 
national Exhibition of Automobiles at Prague will be held at the 
Industrial Palace, from March 24th to April Ist, 1907. It will 
comprise automobiles of all classes. Applications concerning 
space, &c., shonld be addressed to the Committee of the Inter- 
national Exhibition of Automobiles, Wenzeloplatz, 13, Prague. 


Water Purifiers.—The Haste Pump Co., Ltd., has 
received a contract from the War Office for a water purifier to deal 
with 80,000 lb. of boiler feed-water per hour, for Woolwich 
Arsenal; and a further order for an automatic self-flushing filter 
from Messrs. Davis-Perrett, Ltd., for the Westminster Electric 
Supply Corporation, Ltd. i 


_ Franee,—La Société Electro-Métallurgique du Sud Est 
is the name of a company which has just been formed at Lyons 
with а capital of £184,000. ; 


Catalogues and Lists.—Messrs. DoRMAN & SMITH, 
Salford.— The firm are about to issue a fuse section (No. 69) 
of their catalogue; they have specialised somewbat in this 
department, and are now in a position to supply from stock almost 
any requirement in the way of fuses for circuits up to 500 volts. 
An advance copy of the list is to hand, and it covers several types 
of which the firm are patentees. There are descriptions of asbestos- 
covered fuses, baffle type, branch, circular blow-out, house service, 
iron-cased, thumb type, well type and many other types of fuses. 
All are finely illustrated with half-tone and diagrammatic blocks 
printed on art paper. Prices and other figures are arranged in 
table form. 

Messrs. Davipson & Co, Lro., Belfast.—Well illustrated 
16-page pamphlet (Bulletin No. 2,009), containing а description of 
their Sirocco dust fans. A number of half-tone blocks show views 
of а textile mill, emery dust removal plant and a hair teasing 
machine, in connection with which these fans are used. Diagrams 
of standard types, and tables of outputs and dimensions, are 
included. 

Tur Brooke Тоог, Manuracturma Co., Ітр., Belgrave Road, 
Birmingham.—Leaflets relating to their machine-relieved gear 
cutters (involute form) for teeth or gear wheels. These are made 
in both best cast-steel, and the company’s special high-speed steel, 
and prices of both are given side by side. The company have for 
nearly a year past been working day and nieht on small tools only, 
for the War Office, Admiralty and leading firms, largely on repeat 
orders, They are now making the shallow or stub form of tooth 
for motor-car gears, electric crane gears, and other quick running 
machinery, which is claimed to run much more smoothly than the 
usual depth of tooth. 

The Brush Budget, issued by the BRUSHE ELECTRICAL ENGINEER- 
ING Co., Lro., has a frontispiece which ought to appeal to the heart 
of every electrical engineer. The inside contents are of more 
technical interest, describing respectively electricity in service in 
the Hatton Garden metal-working factory of Messrs. Johnson, 
Matthey & Co., where Brush motors aggregating 300 H.P. are in 
service ; a Glasgow carpet factory electrically equipped; pictures 
of tramway and rolling stock; and a view of the Bermondsey 
electricity works, where a 500-kw. Brush set has just been installed. 
The Brush Co., are sending out to such of their friends as desire 
it a date-block “ Poetical Calendar," with daily quotations from 
the works of Longfellow. 

Тнв ARMORDUCT MaNuracrURING Co., Lr», London, E.C.— 
20-page publication, in which there is printed a copy of a report of 
the Westminster Electric Testing Laboratory on bending tests made 
by them of 1-in. welded and screwed conduit with special reference 
to the behaviour of the enamel used. Five other makes were also 
tested, and the result is stated, much to the advantage of Armor- 
duct. Half-tone views appear of s number of public buildings 
which are wired on the Armorduct system. 

Union ELECTRIC Co., Lro., London, S. E.—New list No. 1,302, 
illustrating and pricing their open-type pure carbon arc lamps for 
D.C. The F, О and OS patterns of lamps are dealt with. Several 
modifications in these patterns have been introduced in order to 
bring them more into harmony with customers’ requirements. These 
modifications include (a) the drop arrangement for pattern F, for 
ascertaining whether the feed mechanism is in perfect order, without 
the use of electric current ; (^) the hanging pattern of resistance over 
the OS pattern lamp; (c) the outdoor hanging pattern of compensa- 
ting line resistance; (4) the finish of the O lamp as patterns 62 and 
63, for very small currents ranging from 3 to 8 amperes. 

Messrs. BLACKSTONE & Co., LTD., Stamford.—24-page pocket- 
size catalogue containing full description of their “ Blackstone” oil 
engines, their system of working and construction. Capital small 
half-tone pictures appear of these engines with oil-tank foundation 
and with independent oil-tank, also of double-cylinder engines, 
portable type, automatic starters, a new direct-acting centrifugal 
governor, and combined oil engines and pumps. It may be added 
that the firm have just taken London offices and showrooms at 81, 
Cannon Street, E.C., and 4, Budge Row, E.C., where these enyines 
and other specialities of the firm will be on exhibition. Mr. W. A. 
Simper, A.M.I.M.E., has been appointed London agent. 


New Zealand.—The New Zealand Customs authorities 
have recently given a decision to the effect that electric fans are to 
be classified as “blowers,” and admitted into the Colony free of 
import duty. 

Electric Signs.—Although it is not long since xe 
announced that the GENERAL ELECTRIC SIGN AND ENGINEERING 
Co., Ltp., had commenced business, we understand that they have 
already obtained very considerable orders for their goods in 
Germany and France. Last week large order8 were received from 
both countries, showing that these British-made Gr SE signs are 
favoured on the Continent. The company's great speciality is the 
manufacture of flash apparatus and flash signs. 


Fan Note-Filing System.—Mr. G. DUNKERLEY, of 18. 
Claremont Avenue, New Malden, has improved upon the original 
pocket filing system mentioned in our issue of November 30th last, 
and sends us a sample set of cards provided with neat covers. We 
note that а patert has been applied for. Prices апа particulars 
can be obtained from the inventor. 


Bankruptcy Proceedings.— F. Е. Witirams, elec- 
trical engineer, 328, Coventry Road, Birmingham (trading as F. E. 
Williams & Co.).—A receiving order was made on January 23rd, at 
Birmingham Court, on a creditor’s petition. 

R. О. Тномрѕом, electrical engineer, Freshfield Road, Brighton. 
—February 12th is the last day for proofs for intended dividend 
to be sent to Mr. E. W. J. Savill, 4, Pavilion , Buildings, Brighton, 
the Official Receiver. 
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Trade Announcements,— Tur ALLGEMEINE ELEC- 
TRICTTATS-GESELLSCHAFT (A. E. G. Foreign Department), announce 
that from to-day their address will be 605-6, Caxton House, West- 
minster, S.W. All communications concerning foreign and export 
business should be addressed there. 

Messrs. Morris & Lister, electrical engineers, has recently 
equipped the Carlton Works, Lockhurst Lane, Coventry, with modern 
machinery and tools, and are now manufacturing switchboards and 
electric controlling gear generally, They are putting on the 
market new lines of power switches, fuses and cut-outs, and are also 
specialising in iron-cased switchgear. Lists of standard sizes of 
these and other specialities are in course of preparation. Messrs. 
Frampton & Paine, of 29, Old Queen Street, Westminster, S.W.. have 
been appointed sole selling representatives for London and the 
South of Eneland. 

Messrs. FRAMPTON & Paine have discontinued their connection 
with Messrs. Lionel Robinson & Co., Ltd., of Ferry Works, Thames 
Ditton. 

Тнк SHEFFIELD-SIMPLEX Motor Works, LTD., have now removed 
to their new works, and all letters should therefore be addressed to 
them at Ti^slev, Sheffield, 

THE HART MANUFACTURING Co. are removing, on February 5th, 
to larger offices and store rooms at Belgrave Chambers, 72, Victoria 


Street, S W.. where they will carry the larger stocks necessitated 
by increased business, 


Dissolutions and Liquidations,—Tue BRITISH URA- 


LITB Co., Ltp.—This company is winding up voluntarily, with Mr. 
R. L. McLaren as liquidator. 

Тломег, ROBINSON & Co, LTp.—At a meeting held on January 
24th, liquidation was resolved upon, with Mr. H. J. Page, 21, Iron- 
monger Lane, E.C., as liquidator. 

ELECTROIèD, Ltp.—A meeting is to be held at 31, Budge Row, 
E.C., on February 26th, to hear an account of the winding up from 
the liquidator (Mr. F. L. Jenkins). 

Foster & Co., electrical engineers and arc lamp manufacturers, 
Worple Road, Wimbledon.— Messrs. C. E. Foster, E. R. Grote and 
M V. Ely have dissolved partnership. Debts, &c., will be attended 
to by Messrs. Grote & Ely, who will continue the business under 
the old style at {һе same address. 

LESLIE WALKER INSTANTANEOUS FIRE DETECTOR AND FIRE 
InpicaToR Co, Lro., 34, Hatton Garden, W.C.—A second and 
final dividend of 10s. in the £ is payable by the Official Receiver 
at 33, Carey Street, W.C. 


LIGHTING and POWER NOTES. 


Bristol.—At a recent L. G. B. inquiry held in Bristol with 
regard to a loan for electrical extensions, it was laid down by the 
Inspector that the wages of permanent workmen must not form 
part of the expenditure included in a loan. It was not suggested 
that any of the remuneration of staff officials should be included, 
butit was argued that the mere fact that a regular Corporation 
workman was engaged on work involving capital outlay ought not 
to bar his wages being included in the loan. To comply with this 
L.G.B. requirement, it was necessary to employ no permanent staff, 
but to simply engage men as required. Since then Mr. John Burns 
has received a deputation of municipal engineers, Mr. Yabbicom, 
the city engineer of Bristol, being one. Mr. Yabbicom explained 
to the President of the L.G.B. that recent loans had been reduced 
by sums representing the wages of workmen held to be permanently 
employed. The practice in Bristol was to engage only the mini- 
mum number of workmen necessary for ordinary requirements, and 
when exceptional works were carried out, additional men had to be 
employed. Inorder to get the best results, it was necessary to mix 
experienced bands with the casuals. In electrical work, it was 
absolutely necessary for safety that the jointing of the cables and 
the work in the transformer chambers should be carried out by 
skilled men. Yet the Inspector of the LGB. objected to the 
wages of these experienced men being introduced into the loans, 
The same difficulty touched other departments of civic works. Mr. 
Burns, in reply to the deputation, said it was the policy of the 
Board to encourage in every way the employment of direct labour 
by local authorities, but he looked with disfavour upon the practice 
of transferring men from permanent to other works. Ifa certain 
number of men were necessary and sutlicient for every-day work, 
and some of these were taken off for other work, it implied either 
that the ordinary staff was greater than it should be, or the routine 
work would suffer in consequence. He considered that the waves 
of no permanent foreman should be embraced in loans, but allowed 
that the question of employing a certain number of leading hands 
was one for consideration. The L.G.D. would shortly issue a 
memorandum to local authorities on the subject. 


Black pool.—The Т.С. has decided to supply current to 
lighting consumers for heating at 1d. per unit, and for lighting out- 
side the lighting peak load hours—4 p.m. to 9 p.m. in winter, and 


6 p.m. to 10 p.m. in summer, at 1d. per unit, aud at 6d. during the 
above exclusive hours. 


Bury.—We learn that the electrical engineer has been 
instructed to obtain tenders for another 500-Kw. set and boiler. 


Cleveland.—A Darlington paper says that the power 
house at Grangetowa belonging to the Cleveland and South 
Durham Electrio Co. is near completion ; in fact, a start has been 
made by supplying a Stookton ironworks with electricity for power 
purposes. Three turbine sets of 1,200 Kw. each have been installed, 


and mains are being laid at Haverton Hill and Billingham, and 


posts are being put up in Cleveland, во as to reach the ironstone 
mines. 


Continental Notes. — Germany. — The municipal 
authorities of M. Gladbach have voted a sum of £60,000 for the 
establishment of acentral electric lighting station in the town. 


Coventry.—The City Council E.L. Sub-Committee has 
reported that it has considered the proposal made by the Leicester- 
shire and Warwickshire Electric Power Co., to supply electricity 
in bulk to the|Corporation, and recommends that no action be taken 
in the matter at present. An outline scheme prepared by the 
manager for comprehensive extensions at the electricity works was 
submitted, and it was decided that the Sub-Committee be authorised 


to select an expert and to submit the scheme to him for his 
advice. 


Crompton.—The U.D.C. has decided to apply to the 


B. of T. for an extension of the E L. order. 


Durham Collieries.—Considerable developments are 
taking place in the use of electrica] power among the collieries of 
Durham connty. Following the Lambton electrification, the 
Hetton Collieries are also installing plant for the working of the 
pits. Developments are also taking place at the Woodhouse 
Colliery of Messrs. Sadler & Co., which has been re-opened after a 
long spell of inactivitv, and two electrical coal-cutting machines 
have been installed. Three other machines will be added shortly, 


and operations will be extended to districts which have not been 
mined for some time. 


Erith.—The U.D.C. has received sanction for a loan of 
£1,275 for electrical purposes, 


India.—From ndi n Engineering we gather that 
arrangements are shortly to be made to light Mysore city by elec- 
tricity, and that the Municipal Board has agreed to pay R. 10,000 
per annum towards the cost. 

The East Indian Railway, having found the present electric 
plant at its Jamalpur sbops insufficient for the entire driving by 
electricity, arrangements are being made to obtain 16 additional 
motors at a cost of about R. 41,000. 

It was advertised in an Indian contemporary recently, that tenders 
were required for the supply and ercction of wiring conduits, &c., 


for the installation of electric light and motors in the new General 
Hospital at Rangoon, Burma. 


Jamaica.—Kincsron.—The president of the West 
India Electric Co., which is an entirely Canadian concern, received 
a telegram recently from Kingston, announcing that the 
Comptroller's office and most of the records were destroyed by the 
recent earthquake, but that the power house was not much damaged, 
and the transmission lines only slightly.- The sub-station was 
badly sacked, and five cars were burned. It was not ascertained, 


however, at the time of telegraphiug whether the dam and pipe 
line were intact. 


Liverpool.—4At the last meeting of the Mersey Docks 
and Harbour Hoard, the Works Committee recommended that the 
electric lighting at the Howley and Landon group of docks be 
improved at an estimated cost of £3,710. In accordance with 


the rule of the Board, decision upon the matter was postponed 
until the next meeting. 


Londan.—L. C. C. ELECTRIC Power — BUI. — The 
Finsbury B. C. has sent a circular letter to the other Metropolitan 
Borough Councils expressing strong disapproval of the Bill 
being proceeded with until the ratepayers have had an oppor- 
tunity of expressing their views upon it, and intimating that 
it has decided to present a petition against the Bill and asking the 
Councils to take similar action. The Fulham B.C. has also sent a 
circular letter to the Metropolitan Borough Counc:ls intimating 
that it has decided to oppose the preamble of the L.C.C. (Electric 
Supply) Bill on the ground of the same being in its opinion 
inimical to the interests of the Borough Councils as electricity 
undertakers, and otherwiselunsound from the point of view of rate- 
payers, also that it has aeked the local member of Parliament to use 
his influence to secure the rejection of the measure, and suggesting 
the desirability of a similar and uniform course of action on the 
part of other metropolitan local authorities. 

The General Purposes Committees of the following Borough 
Councils have decided also to lodge petitions against the Bill:— 
Chelsea, on the ground that it sceksto abolish the Borough Council's 
right to purchase in 1928 the undertaking of the local 
Electricity Supply Co., also that it may impose а finaucial burden 
on the ratepayers of London; Lewisham is opposing in 
order to “protect” its interests; Hackney takes exception 
to the Bill mainly on the ground that “if the LC. C. does 
not take over the Hackney undertaking it will nevertheless be 
a competitor for the supply of power, ав the B.C. could not, if its 
charges were higher, reasonably withbold its consent to the supply 
of power, &c. "; Camberwell, on general grounds, Stepney is peti- 
tioning against the Bill to obtain a locus standi. Although it con- 
siders the Bill an improvement upon the Bill of last year, it is, in 
its opinion, objectionable in several features; (1) the cost of a bulk 
supply to Stepney at the maximum prices would prove to be greater 
than that at which a supply is at present furnished by the B.C. 
to'power-users, and is very much in excess of that offered by the 
Administrative County of London and District Electric Power Co. 
in 1905 and 1908; (3)the Bill would enable the L.C.C. to give a 
competitive supply to docks and to railway stations wholly situate 
within the area of в municipal authority possessing an eléo- 
trical undertaking, without first obtaining the consent of 
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zuch authority; (3) the Bill does not indicate how the 
proportion of 20 per cent. of energy supplied to a power 
consumer, and which he may utilise for lighting purposes, is 
to be accurately checked forthe purpose of determining whether 
such proportion has or has not been exceeded ; (4) the Bill would 
enable the В. of T. to permit the L.C.C. directly to compete for 
private custom with existing municipal E.L. undertakers; (5) the 
provisions as to the breaking up of streets are not satisfactory; (6) 
the L.C.C. would be enabled in the absence of an agreement to 
take a transfer of undertakings of local authorities at its pleasure 
and option, it might take over а remunerative undertaking, and 
leave those which are unprofitable to their own resources. There 
was nothing in the Bill that compelled them to take such a transfer, 
although, after its passing into law, the operations of existing 
undertakings could be seriously restricted. While these restrictions 
are operative they may even compete with existing undertakinys, 
as above indicated, after obtaining the consent of the B. of T. The 
undertakings should only be taken over on the basis of terms, and after 
proper investigation for the purpose of ascertaining and fixing the 
fair market value to be paid therefor; (7) the Bill makes no pro- 
vision for electricity undertakings run in combination with dust 
destructors; (8) the Bill contains no provision making it com- 
pulsory for the L.C.C. upon its taking a transfer of an undertaking 
of a loca] authority to furnish а supply of energy to the public 
lamps. The Middlesex County Council are to lodge а petition 
against the Bill; Poplar is to lodge a petition against the Bill to 
secure a locus standi, but. no expense is to be incurred witbout the 
further sp cial sanction of the Council; the Greenwich B.C. is to 
petition because the L.C.C. have not replied to a letter asking 
tem to accept protective clauses in the matter of breaking up 
streets, also оп account of the enormous expenditure which would 
be necessary to carry out the provisions of the Bill; Wandsworth 
isopposing the Bill, because while admitting that legislation is 
required as the development of electricity in London is backward, 
it is not desirable that the County Council should become an 
authority to supply electricity in bulk or otherwise, and because the 
scheme is ill-considered, the proposed area of supply is too large, 
the proposal to purchase the undertakings of local authorities 
would involve much expenditure of public money without adeqnate 
return, the generating works of some of the local authorities being 
probably of less commercial value than the eutstanding debts and 
liabilities ; and further, because in the hands of the County Council 
the undertaking would result in a loss which under the provisions 
of the Bill is to be made good out of the county rate; also because 
the undertaking should be established and carried on as a com- 
mercial undertaking, the County Council to be controlling or super- 
vising authority as in the E.L. Acts. 

À large number of local authorities have also resolved to petition 
against the other London Power Bills to be promoted in the next 
session of Parliament. 

The electric supply project was again discussed at some length at 
last Tuesday's L.C.C. meeting on а recommendation by the Parlia- 
mentary Committee ia favour of confirming the resolutions passed 
on November (6th, 1906, with regard to the promotion of the 
London County Council (Electric Supply) Bill, 1907. A division 
eventually took place, and the recommendation was carried by 77 
votes to 34. 

The Council also decided to seal and present petitions, if neces- 
sary, against the following Bills:—Central London Railway, Great 
Northern and City, and the Watford and Edgware Itailway ; the 
London United Tramway Bill, and the Bills of the Administrative 
County of London and District Electric Power Co., the Electric 
Supply Corporation, London and District Electric Power, London 
Electric Supply, and the North Metropolitan Electric Power 
Supply Co. 

WESTMINSTER AND THE L.C.C.—At. the sitting of the City 
Council on Thursday last week, the Law and Parliamentary Com- 
mittee brought up a long report on the L.C.C. Power Bill. The 
Committee pointed out that it would appear that the risks imposed 
upon the ratepayers were considerably greater than those invclved 
in last year's claim, which it would be remembered met with the 
most empbatic condemnation by the County Council's own Finance 
Committee. Having regard to the proposal to acquire local under- 
takings, it was manifestly impossible even roughly to forecast the 
sums which would ultimately be required to carry out the scheme. 
With reference to the Administrative County of London and Dis- 
trict Electric Power Bill, the Committee say that it is difficult to 
все the exact object of the Bill, for if the County Council Bill 
failed, the Bill would have little effect, and if the County Council 
Bill succeeded, it was highly improbable that the latter body would 
be content to farm out its powers to a private undertaking. 

It was agreed that a petition be presented against the County 
Council Bill, but that no action be taken with regard to the Ad- 
ministrative Bill at present. 

Reporting on the County Council Tramways and Improvements 
Bill, the Committee pointed out that in Clause 37 of the Bill the 
Council sought to alter the legislation by which it was compelled 
to remove from any street in which any tramway of the Council 
might be situated, any accumulations of matter removed from the 
conduit of such tramway, and seek power to deposit such matter in 


the receptacles belonging to the road authority, or by the side of the 


carriageway, for removal by the road authority. Тае Council 
decided to oppose this clause, and to communicate with the Metro- 
politan Borough Councils to find out what action they were taking 
in the matter. | 

Portan.—In consequence of the Millwall Docks Co. having asked 
for a reduction in tbe price charged by the B.C. for energy, the 
la agreed to a supply being given on a flat rate of 34d. for 
lighting, and 14d. per unit, with discounts, for power. The price 
Previously paid worked out, on the maximum demand system of 


5d. and 3d., to 3:914. per unit for lighting. No alteration has been 
made in the initial charge for power purposes. 


Penge.—The South Metropolitan E.L. and Power Co. 
bas applied to the B. of T. for sanction to lay а н T. main to Penge 
to carry energy at 10,000 volts, in place of the existing main 
working at 3,000 volts. 


Southampton.—On the recommendation of the borough 
electrical engineer and the Electricity Committee, the T.C. has 
decided to apply to the L.G.B. for sanction to borrow £17,000 for 
the provision of additional plant at the generating station, as 
follows:— Engine, generator and sundries, £10,200; boiler and 
accessories, £3,000; mains, £3,800. 


Southport.—The residents of Ainsdale, who were can- 
vassed by Southport T.C. as to a supply of energy to the district, 
have decided by a majority that they are not in favour of a supply. 


United States—San Francisco.—It is reported that a 
financial deal involving the merging of the Western Gas and Electric 
and the Western Power Companies, which furnish power, light and 
heat to all the cities and towns in northern and central California, 
is being conducted by the Messrs. Gouldsand Edwin E. Hawley, in 
New York, and by Messrs. J. Martin and Eugene de Sabla, in 
California. The sum involved is estimated at $25,000,000. 


Worsley.—A local correspondent states that the Earl 
of Ellesmere is about to introduce electrical power at certain of 
his collieries and workshops in the locality. 


Yardley.—After ascertaining upon what terms the Bir- 
mingham T.C. and the Shropshire, Worcestershire and Staffordshire 
Electric Power Co. would be prepared to take over the E.L. order, 
the R.D.C. has deferred consideration of the matter until the new 
council is elected in March next. 


TRAMWAY and RAILWAY NOTES. 


Belfast.—The Tramways and Electricity Committee 
considered the tendera received for extensions to the generat- 
ing plant for operating the tramways, a week or so ago, and 
some interesting remarks were made by Mr. V. A. H. M'Cowen, the 
city electrical engiueer. He reported that he had gone through 
tenders from 18 tirms, which tenders comprised 53 alternatives for 
various combinations; he also examined 106 tenders for condensiny 
plant. The offers for steam dynauos with reciprocating engines 
varied from £19,453 to £15,400. Mr. M'Cowen said he had received 
alternative offers for turbo-generators, and “as these are consider- 
ably lower in price than the reciprocating plant, I have carefully 
considered them, and examined some of the latest types of D.C. 
turbo-dynamos in operation. Hitherto there has been considerable 
trouble in connection with the commutation on turbo-dynamos, 
which has prevented me considering this type of plant before. 
Messrs. Brown, Boveri have now got over this difficulty, and I have 
seen their turbine-driven dynamos operating the tramways in 
Liege and Rotterdam most successful, the commutation being 
excellent; in fact, quite as good as on slow-speed machines. I 
bave, therefore, no hesitation in recommending this type of plant. 
Messrs. Willans & Robinson's tender for their own turbines coupled 
to Brown, Boveri dynamos, with delivery in eight months, would 
cost £14,956." He recommended the acceptance of this tender, 
and also the tender by the same firm forcondensing plant. The 
Committee decided to accept the tenders of Messrs. Willans and 
Robinson for the two sets as recommended by Mr. M'Cowen, subject 
tò confirmation by the City Council. 


Blantyre.—The extension of the tramways connecting 
Blantyre with Cambuslang has been opened, joining the Lanark- 
shire tramways with those of the Glasgow Corporation. There is 
a complete tramway service now from Dalmuir to Wishaw, a distance 
of from 20 to 25 miles. 


Bolton.—The Electric Tramways Committee on Tuesday 
last week, decided to arrange for a trial of a motor-'bus for the 
D’Arcy Lever district. 


Bradford-Leeds.— According to the Yorks Daily 
Observer, an experiment was carried out about two months ago with 
an invention, which has been patented by the manager of the 
Bradford City Tramways (Mr. C. J. Spencer) and his assistant ( Mr. 
Dawson), for enabling care to travel over varying gauges. Since 
then, we understand, & car has been built with the new truck, 
and an informal trial run was made on the 22nd ult. Asthe gauges 
of the Leeds and Bradford tramways differ, any device which would 
permit of through running would be of considerable public ad- 
vantage. Our lay contemporary states that the wheels on the new 
truck are mounted on sliding sleeves, and by unlockiny they 
accommodate themselves to the lines at the junction of the 
systems. 

Canada.—OTTaw4.—A project is reported as being on 
foot for the construction of a new electric railway between 
Montreal, Ottawa, Kingston and other western points. Tt is stated 
that Mr. N. W. Letiler, head of the Leiler Electric Co., of Chicago, 
has been in Ottawa inquiring into the feasibility of the project, 
and also ав to the possibilities of obtaining a charter. 
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Continental Notes.—GeERMANy.—Plans are being 


prepared in respect'of a projected electric tramway between Mors 
and Homberg. 


Croydon.—4A scheme has been submitted to the Cor- 
poration for a service of through cars from Penge to Croydon, in place 
of stopping the cars at he boundary at South Norwood. The pro- 
posal has been support + by the Penge U. D. C. 


Edinburgh.—Tramway matters in the Scottish capital 
appear to have assumed a more settled position. The T.C. has 
rejected a proposed electric trolley tramway known as the Dalkeith 
and Pleasance scheme, promoted by a company ; it has also agreed 
to cable the Gilmore Place route and two other routes on the Leith 
side of the city (one of which was projected for overhead trolley 
working) ; 80 that the cable system will be maintained intact. The 
section between Tollcross and the Mound was interrupted for three 


hours on the 25th ult. owing to a cable being severed, and a further 
breakdown on another section has since occurred. 


Glasgow.—Mr. James Dalrymple, general manager of 
the tramways, has drawn up a statement regarding the work of 
the department during the past six months. It states that the fol- 
lowing extensions have been completec :—Possilpark to Lambhill, 
measuring 1 mile; the last portion of the Dumbreck extension, 
3 furlongs; new line from Paisley Road toll to Govanhill, 
1 mile G furlongs; Garngad Road line, 4 furlongs. In addition, 
the extension of the Dalmuir terminus beyond the canal only 
awaits the completion of the canal bridges. The line from Broom- 
house to Uddingston was being pushed on with all possible speed. 
Regarding Piokston power plant the manager states that the station 
was opened in 1901, and no additions had been made to the plant 
originally installed. The original cost of each section of plant 
was :— 


Main engines 


ran ee ee ee ee en £102,950 15 0 
Boilers . Er Ее A ‘ne Pa re 56,164 16 10 
Electrical plant.. - ys Ae 23 T 41,006 9 7 
Auxiliary plant .. -— is "P T - 37,908 16 4 
Coal handling plant 33,783 2 8 
Sundries . s 96,217 17 9 

£290,581 17 9 
Less spares 6,142 10 R 
Total .. x ix .. £293,739 7 1 


It was expected that in the summer the department would 
have inter-connection between Pinkston and the Port-Dundas 
station of the E. L. department, but assistance from tbis station 
could only be got during the summer months, as the peak load of 
both departments occurred in the winter months. By next year 
700 cars would be running, which would mean that the whole four 
engines would be in use at one time. The Pinkston station was 
capable of accommodating a large amount of additional plant, and 
he would suggest tbat tenders be invited for two turbo-alternator sets 
of 3,000 Kw. capacity each. It would be well that one of these be 
installed at once. The estimated cost with boilers, &c., Mr. Dalrymple 
put at £55,000. Dealing with the type of car to be used, he was 
forced to the conclusion that in Glasgow the single-truck car was 
the more useful. Three single-truck cars would cost £1,860, and 
would seat 186, while two bogie cars costing £2,100 would seat 152. 


The revenue from the former he estimated at £4,230 as against 
£2,820 for the two larger cara. 


Japan.—Tok1o.—The Tokio Electric Tramways Co. 
propose to construct another 60 miles of tramways. At the same 
time it is reported that a company has been formed with a capital 
of 15 million yen (about £1,500,000), with the object of construct- 
ing an underground (on the principle of the Metropolitan and the 
London Underground) railway at Tokio, which is to connect the 
widespread suburbs of that city with the centre. The line will be 
12 miles long, and it is thought that with the cheap native labour 
1,250,000 yen per mile, or £125,000, will be sufficient to cover the 
cost. It is proposed to charge a fare of b sen, or about 13d. 


Similar projects will also probably be prepared for other Japanese 
towns, which have а large areal extension. 


London.—L.C.C.—At the meeting on the 29th ult. 
Captain Hemphill, in reply to questions, stated that in deciding to 
construct the Southampton Row—Aldwych subway for single-deck 
cars instead of double-deckers, the Council had the best advice 
from an engineering point of view, and it was on that account and 
after full consideration that the subway was built as it appeared. 
As to the suggested loss on the working of the subway cars, 
the latter were carrying a large number of passengers. The sub- 
way was built for through tramway traffic, and the line was not 
paying the whole cost of the subway. The Westminster Bridge— 
Embankment tramway, as far as could be judged seeing that the 
accounts were not fully closed, had resulted in a cost of £72,500 
for trackwork and rails, and Parliamentary expenses had amounted 
to about £7,000 in addition. 

The Council approved an expenditure of £26,463 for the con- 
struction on the overhead-trolley system of authorised tramways 
from Beresford Square, Woolwich, vid Plumstead Road and High 
Street, Plumstead, to a point to the west of Wickham Lane. A 
vote of £7,525 was also sanctioned for the erection of a sub station 
at Islington. | 

The Highways Committee of the L.O.C. proposes to arrange for 
the construction or reconstruction of about 484 miles of track, or 
nearly 25 route miles, during the year 1907-8. Of this mile- 


age the following nine schemes represent 30°66 miles of single 
line :— 


. Glasgow. 1 
decided to send a deputation to interview the P.M.G. It is sug-. 


(1) New tramway from Grove Vale, via Goose Green and Peckham Rye, to 
Stuart's Road, Peckham, 2:94 miles; (2) Existing tramways in Goswell Road 
with exception of small portion of кашка which bas п reconstructed, 
‘95 mile; (3) Tramways in Pentonville Road, between King's Cross and High 
Street, Islington, 1°61 mile; (4) Tramways in Gray's Inn Road, between Theo. 
balds Road and King's Cross, 1:89 mile; (5) New tramways in Bt. John Btreet, 
from Rosebery Avenue to Aylesbury Street, and from Albermarle Street to a 
point near Bt. John's Lane, 1°15 mile; (6) Tramways from Greenwich Road, 
ria Soutb Street and Lewisham Road, to the Obelisk, Lewisham, and junction 
line along Blackheath Road to existing tramways in Deptford High Street, 2:46 
miles; (7) New tramways from Hammersmith Broadway, via Queen Street, 
Fulham Palace Road, High Street, Fulham, and Putney Bridge, to Lower 
Richmond Road, 4:24 miles; (R) New tramways from Hammersmith Brosdway, 
ria Shepherd's Bush Road, Wood Lane and Scrubs Lane, to Harlesden, 6: 

miles; (9) Tramwaysfrom the junction of Whitechapel Road and Commercial 
Road, гіа Whitechapel Road, Cambridge Road, Mare Street, &c., to Stamford 


Hill, 10°12 miles. 

No. 8 line is proposed for the overhead trolley system, all the 
others being for the underground conduit. The balance of 17 68 
miles of single track is represented by the following lines, Nos. 13 
and 17 being for the overhead trolley method :— 

(10) Existing lines in Holloway Road, 4:10 miles; (11) Lines in City Road, 
1:98 mile; (12) Lines in Hackney Road, 9:17 miles; (18) ways in Bow Road 
from Coborn Road to Bow Bridge. 1°55 mile; (14) Extension of tramways in 
Tooting High Street to the county boundary, near Longley Road, ‘65 mile; (15) 
New tramways in Mitcham Road from Tooting High Street to the county 
boundary, 1:30 mile: (16) Tramways from Vauxhall Station, via Bouth Lambeth 
Road and Stockwell Road, to Brixton Road, 3°43 miles; (17) Tramways from 
Beresford Square, Woolwich, tia Plumstead Road, &c., to a point a little west of 


Wickham Lane, 2°50 miles. 

A meeting of tbe “Tottenham Court Road Tramway Prevention 
Association was held on the 28th ult. to«p Parliamentary 
Opposition to the County Council's Bill, which, if passed, would 
authorise the laying of tramways along that thoroughfare. The 
association represents 90 per cent. of the tradespeople in the road. 


Maidstone.—The T.C. has received from the B. of T. 
confirmation of the additional tramway scheme, by which the 


system is to be extended to Loose Valley, Penenden Heath, and 
Boxley. 


Rawtenstall.— February 2nd has been fixed as the date 


for the poll of the ratepapers on the question of the extensions of 


the tramways from Waterfoot to Water. This is practically the 
only question in dispute, the Corporation having lightened their 
Bil by withdrawing the proposed tramway from Loveclough to 
Burnley. The ratepayers of Lumb Valley portion of the borough 


held a meeting on Friday night, when a resolution was passed 
demanding а tramway extension to their area. 


Torquay.—The position of residents in this locality 
ав regards public conveyance appears to be—like the policeman's 
life—not a very happy one. The motor-'buses, which, by the way, 
are stated to be from 2 to 34 years old, and to have originally cost 
nearly £6,000, are to be sold for £2,500, involving a rate of 
depreciation not pleasant to contemplate. 'The grim humour of the 
situation is, however, only realised when it is stated that the Bus Co. 
has been earning substantial dividends, but is scared by the 
prospect of the carly running of the Dolter tramways system, which 
has been installed in the town. If one may judge from Hastings 
experiences—and both Torquay and Oxford are following them 
with interest— the Bus Co.'s action appears somewhat precipitate. 


York.—The York and District Tramways Co. has asked 
the Corporation to withdraw opposition to the company's Bill, 
but the Tramways Committee has resolved to recommend the 


Council not to adopt this course. 


—— — 


TELEGRAPH and TELEPHONE NOTES. 


Conference of Municipalities —Last week repre- 
sentatives of a large number of Scottish municipalities met at 
Edinburgh, to urge on the Government the necessity of extending 
the underground cable system to other Scottish cities besides 

A resolution to this effect was passed, and it was 


gested that Aberdeen, Dundee, Arbroath and Montrose be con- 
nected with Glasgow and Edinburgh. In the recent storm Dundee 
and Aberdeen were practically isolated for more than two days. 


Italy.—A Government Bill has been introduced by the 
Minister of Posts for the purpose of effecting improvements in the 
post and telegraph services. The Bill provides for an expenditure 
of £140,000 for extending the existing telegraph lines, £40,000 for 
new submarine cables and £80,000 for new apparatus. It is also 
proposed to extend the telephone system by an outlay of £320,000 
for establishing 100 new connections between the most important 
towns. Stations for wireless telegraphy are likewise to be erected 
at Naples, Cagliari and Palermo, and the professional education of 
the intended personnel is to be provided for by the foundation of a 
post and telegraph instruction institute. 


Telephone Agreements.—Last week, for the fourth 
time, the case of the P.M.G. v. King came before the City of 


London Court, this time for retrial. The agreement was fully 


explained to the judge by Sir Robert Hunter, solicitor to the 
G.P.O., and the judge stated that he at first thought the agree- 
ment was unreasonable, but was now satisfied that it was reasonable, 
though it might have been more clearly worded. Judgment was 
given for the P.M.G. for £3 12s. 4d., with costs, and leave to appeal 


was given. 
(Continued on page 191.) 
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DIESEL ENGINE INSTALLATION, YORKSHIRE 
WEST RIDING TRAMWAYS. 


алг Se "чї. ee Былыр аыр ирде ы „зы. 
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THE progress made by the Diesel oil engine as a prime Between each engine and generator a 57-ton fly-wheel is | 
mover, although but little referred to in print, can be gauged mounted; Ње generators аге six-pole compound-wound trac- | 
from the fact that some 180,000 B. H. P. 

of these engines are now in use. ae - == 

It is probably the simplest of all Со | 
internal combustion engines, апа its I 
high efficiency on what is really a residue 
fuel, costing some 2-24d. per gallon, 
makes it а growing rival to both the 
gas and steam engine in the smaller 
and medium sizes. 

This engine has been frequently des- 
cribed in our pages, and an exhaustive 
test on a 160-B.H.P. engine of this type, 
carried out by Mr. W. Н. Booth, was 
recorded in our issue of November 4th, 
1904. | 

One of the recent installations 
of the Diesel engine is at Castleford, 
where a small generating plant has 


ben put down for supplying a portion DikskrI- Dick, KERB TRAMWAY GENERATING PLANT, WEST Ripinc Tramways. 
of the West Riding Electric Tramways, 


with which are incorporated the adjoining Wakefield and tion machines having an output of 900 Kw. at 500-550 
District Light Railways (ELecTRIVAL Review, December volts pressure, and 172 R. P. u. 

16, 1904). The station buildings are simple brick structures, 
including in addition 
to the engine room, 
a separate oil store and 
offices. 

The oil fuel is 
Stored in two boilers, 
from which it is 
pumped into two con- 
tainers situated in the 
engine room; the 
cooling water for the 
engine cylinders is 
drawn from the ad- 
jacent River Calder 
by means of Gwynne 
centrifugal pumps hav- 
ing a capacity of 1,500 
gal. per hour. 

The starting of the 
engines is effected by 
means of compressed 
air, and the fuel con- 
sumption of the 
engines is 42 lb. of 
crude oil per B.H P. at 
full load. 

Two 310-н.р, engines are provided, direct coupled to Even at light load this fuel consumption does not materially 
Dick, Kerr tramway generators. increase; per I.H.P. it decreases owing to the thermal 
The engines were supplied by the Diesel Engine Co., and efficiency (as opposed to the mechanical efficiency) rising to 
are, we believe, the first four-cylinder Diesels supplied ; the some 44 per cent. 
linders are each 17} in. diameter by 26 in. stroke. Very finely graduated governing is obtained,the amount 
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of fuel admitted being determined by the governor at the 
commencement of the working stroke. 

The engines are guaranteed to give the full B.H.P., with 
10 per cent. overload for two hours, and momentary over- 
loads of up to 20 per cent. 

There exista а considerable field for the employment of the 
Diesel engine for driving isolated electrical planta ; indeed, 
one American writer has advocated their exclusive employ- 
ment for driving tramway sub-stations in outlying districts, 
thus displacing electrical transmissions to those sections. 
Such & method would appear to be appropriate enough, in 
the case of a straggling system, and if, with American 
systems of interurban tramway construction, it could be 
proved that any financial advantage was derived, one would 


imagine that with the more costly English construction 
greater benefits would accrue. 


ELECTRICAL INSTALLATION AT THE 
BRADFORD COLLIERY, NEAR 
MANCHESTER. 


THE possible applications of electricity in mining work have 
so frequently formed the theme of comprehensive papers 


chester, which was carried out by Messrs. J. Н. Holmes and 
Co., of Newcastle-on-Tyne, will be of interest to our readers. 

In this case the power station plant includes four direct- 
coupled steam generators, three of which are used for power 
purposes and the fourth for surface and underground light- 
ing work. 

The engines were supplied by Messrs. Browett, Lindley 
and Co., and three are of the self-lubricating enclosed com- 
pound type, the fourth being an open-type engine. 

Two of the engines are capable of developing 195 B. H. p. 
with 90 lb. steam pressure, and are fitted with special shaft 
governors and heavy fly-wheels; these are coupled to two 
Johnson-Lundell six-pole traction generators, each with an 
output of 180 Kw. at 525 volts and 380 R.P.M. 

The generators are fitted with split laminated pole-pieces, 
having an extended pole tip on one side, so proportioned that 
this half of the magnet core is saturated by the shunt turns 
alone ; as the load increases, the compound winding quickly 
changes the induction density in the other balf of the pole, 
at which point a strong field is required to obtain eparkless 
commutation at all loads. With cores of this description, it 
has been proved possible to employ a much smaller air-gap 
and to deal with greater armature reactions; in praotice 
these generators can run for short periods at 100 per cent. 


overload without altering the brush lead or causing destruc- 
tive sparking. 


Еа. 1.--ВвомЕтт, LiNDLEY-HOLMES GENERATING PLANT AT THE BRADFORD COLLIERY. 


before engineering societies, that there is perhaps little new 
to be said here on the subject. 

The great majority of colliery engineers and managers 
have favourably considered, and many of them have adopted, 
electricity for pumping, ventilating, small haulages and 
lighting work. Electrical coal cutting is also rapidly making 
headway, and may be regarded as an indispensable factor in 
the profitable working of many pite. Even the main winding 
engine cannot long remain steam operated, if the results 
obtained with the one or two planta which have recently 
started working over here, are in any way favourably 
comparable with their steam-driven predecessors—a matter 
which Continental experience would hardly seem to leave 
in doubt. 

As things are, some account of a typical present day 
electrical installation at the Bradford Colliery, near Man- 


The armatures are slot wound, and the bearings are self- 
adjusting and self-oiling. 

The largest engine is of 500 B.H.P., and is coupled to a 
340-Kw. generator, with a voltage of 525 and a speed of 
250 R.P.M. This engine is of the three-crank type; the 
generator has eight poles of the Johnson-Lundell split pole 
type mentioned above, and the temperature rise on a six 
hours’ test was only 40° F. 

For surface and underground lighting a motor-generator 
and a Castle two-pole dynamo are provided. The latter 
has an output of 15 KW. at 230 volts pressure and 
225 R.P.M., it is coupled to an open type single cylinder 
engine fitted with an automatic expansion governor and 
working at 90 lb. steam pressure. 

The motor-generator transforms the power pressure down 
to 230 volts for the surface and underground lighting also. 
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The motor absorbs 70 B. H.P. at 525 volts, driving the gene- 
rator, which has an output of 47 Kw. at 230 volte, the com- 
bination running at 500 R.p.M. Both machines are of 
the “Castle” six-pole type, are of the same size, and 
designed for running continuously with a low temperature 
rise. The motor is shuut, and the generator compound- 
nd. 
^ complete main switchboard composed of enamelled slate 
panels is installed in the engine room ; the generator panels 
are fitted .with dead-beat ammeters, automatic circuit 
breakers, patent quick-break knife switches, and the 
necessary fuses. Dead-beat voltmeters and a clock are 
mounted in an ornamental pediment above the board. 
- The dynamo shunt regulating switches and resist«nces are 
of the firm's well-known switchboard type, arranged so that 
the resistance coils are coupled direct to the switch contacts 
at the back of the panels, no connecting wires being necessary 
for joining up the switches to the resistances. The feeder 
panels are fitted with double-pole knife switches and fuses ; 
and a dead-beat ammeter is provided for each circuit. 
^? The switchboards fitted near the various motors are each 
provided with an ammeter and an automatic circuit, breaker 
to ensure the current being cut off should there be any 
accidental short circuit at the motor or an occasional 
orerload. 

The circuit breakers are found, as a rule, to prevent the 
fuses biowing, and so save considerable time in replacing 
them. Knife switches and fuses are also provided on these 
boards, and are enclosed in strong cases with glass fronts. 

} The India Rubber Co., of Silvertown, supplied the cables, 
the largest used underground being 61/090. Armoured 
lead-covered cables of 2,500 megohms quality were used. 

t- At the pit bottom the cables are во arranged that in the 
event of one pair of cables breaking down, they would be cut 
ont, and the supply taken from one of three sets, until 
the repairs were effected, thus obviating the risk of a break- 
down in any part of the workings. 

There are four haulages, three for endless rope and one for 
tall rope. Each of the endless rope sets is driven by a 
65 B. H. p. enclosed “Castle” six-pole compound wound 
motor, designed to run at 300 R.P.M. on a 500-volt circuit. 


A 


| 


t 


L 


Ї 


— 


n 


| 


Wa 


H section frame, conveniently arranged for taking underground 
and fitting up; it includes a first motion shaft driving the 
winding drum through double helical gearing. The first 
motion shaft is fitted with a split pulley, 6 ft. 8 in. dia. for 
12 ł-in. ropes, and runs at 110 R. P. u., from this the 


Fic. 2.— THE SURFACE WORKINGS, BRADFORD COLLIERY. 


power is tranemitted by double helical gear to the winding 
drum. The latter is 4 ft. 9 in. dia. by 8 in. face, and 
runs at 16:5 R.P.M.; it is fitted with cast-iron concave 
laggings which are made detachable, and these can be 
quickly removed and renewed on showing any signs of wear. 
Attached to the side 
of the drum is the 
brakesheave; the brake 
is applied or released 
by a slow motion screw 
fixed to the lever arm. 
The hand wheel on the 
screw shaft is fixed near 
the starting switch for 
convenience, 

One of the endless 
rope gears has au 
extended bedplate on 
which is temporarily 
fixed a tail rope drum, 
driven by an Exart's 
chain from the first 
motion or rope-driven 
shaft. This is being 
used for driving a 
new brow downhill, 
during which time the 
endless rope drum is 
put out of gear. When 
this work is completed, 
the tail rope drum 
will be taken off and 
endless rope drum put 
to work. 

The endless haul- 
ing ropes are 2,300, 
1,000 and 900 yds. 


Fio. 3.—ErzcTRICALLY-DRivEN Low-Duty Pump, BRADFORD COLLIERY. long, and can be 


The armatures are slot wound, and the motors are fitted on 
parate bedplates, each having three bearings fitted with 
"Dg lubrication and oil gauges. Grooved pulleys, 20 in. 
ta, are also fitted, to take 12 .in. driving ropes. 

© gear for endless rope haulage is mounted on an 


worked at speeds of 
from 14 to 8 miles per hour. To run each rope light takes 
22 per cent. of the normal full power. 
These sets have been running for nearly four years, 
during which time they have been worked to their maximum 
capacity without breakdown or stoppage. 
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The starting switches аге of Messrs. Holmes’s own make, 


specially designed to give slow and steady starting, and to 
permit of running from half to full speed. Each starting 
switch has two slates. On the short upper slate is fixed a 
single-pole switch, mechanically closed on the first turn of 
the slow-motion screw, and afterwards magnetically held on. 


On stopping or failure of supply, this switch opens, and pre- 


vents any damage arising from careless handling by starting 


the motor with all resistance cut out. To close the switch. 
all the resistance must be run in, and the operation 
repeated. 

On the lower slate is fitted the bus-bar and the resistance 
section contacts. Оп the slow-motion screw a crosshead is 
carried, to which are fixed two sliding connectors or contacts 
connecting the bus-bar with the resistance sections. 

The tail rope hauling set is similar to the larger eet, 
except as regards the drum, and is driven by а 20-B.H.P. 
enclosed Castle six-pole motor with rope pulleys, as in 
the other cases. 


Two sets of electrically-driven pumps are installed; a 
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first reduction being machine cut-steel spur and pinion 
wheels. 


Messrs. Holmes have also in hand at present for this 


colliery a 30-B.H.P. 520-volt, totally-enclosed motor, which 
will be used for driving screens and picking belts; and 
several smaller motors of 10-15 H. P. are employed in driving 
other machinery. 


Black Smoke and the Training of Stokers.— 


Evidence which the Coal Smoke Abatement Society has obtained in 
the course of its investigations, has conclusively established the fact 
that a large proportion of the smoke emitted from factory chimneys 


is the result of inefficient stoking. Manufacturers have, however, 
always experienced difficulty in obtaining the services of trained 
stokers, since no facilities have hitherto existed in London for the 
technical instruction of stokers, whereas in Germany and in other 
countries stoking forms the subject of special and systematic training 
under Government supervision. In order to meet this difficulty, 


Fic. 4—HicH Doty Tripte-Ram Pump, DRIVEN By HOLUES Motor, BRADFORD COLLIERY. 


high duty pump of Messrs. J. Evans & Sons’ horizontal 
triple-ram type, with rams 6 in. dia. x 9 in. stroke, which 
when running at 40 R. P. M., delivers 5,500 gallons per hour, 
against a head of 1,680 ft. 

In this case the motor is а 500-volt enclosed “ Castle” 
six-polar machine, of 75 B. H.P., with a speed of 350 R. P. M. 
The power is transmitted through two reductions, the first 
being 12 j-in. ropes, as in the haulage, and the second 
double helical gear. Owing to the liability of this motor 
being flooded, it was raised to a higher level, and ropes were 
substituted for the original spur gearing first reduction. 
Starting and regulating switches and circuit breakers are 
fixed close to the pumps. 

The low-duty pump is of the same type, but fitted with 
rams 8 in. x 9 in. stroke, and at 44 R.P.M., it delivers 
12,000 gallons per hour against a head of 470 ft. This pump is 
driven by a 65-B.H.P. motor similar to the last named, running 
at 300 R. P. M., and is geared in a similar manner, excepting 
that the motor is mounted on an extended bedplate, the 


the Coal Smoke Abatement Society has been able to arrange with 
the Governors of the Borough Polytechnic Institute for the holding 
of а special course of lectures and demonstrations upon the 
„Training and Work of Stokers.” The course will comprise about 
12 lectures, which will be given under the direction of Mr. W. H. 
Booth, assisted by Mr. W. H. Hildred, and will embrace special 
lectures to be given by Dr. S. Rideal, D.Sc., F. I. C., Mr. R. 8. 
Richards and others, Practical demonstrations will also be given 
and visits arranged to central lighting stations and other large works 
where various types of mechanical stoker are in use. The Coal 
Smoke Abatement Society will offer certificates for competition 
amongst stokers attending the classes. The opening meeting, to 
which members of the public were invited, was to take place at the 
Borough Polytechnic on Wednesday, 23rd ult., at 8.30 p.m., when 
Commander W. P. Caborne, C.B., was to deliver a lecture upon the 
importance of good stoking, from the standpoint of the manufac- 
turer, stoker and community. The fee for the course of lectures 
and demonstrations has been fixed at 2s , and in view of the import- 
ance of the experiment, it is hoped that manufacturers will provide 
their stokers with facilities to avail themselves of the opportunity 
of receiving special technical instruction. Further particulars 
may be obtained from Mr. C. T. Millis, M.I.M.E., the Principal of 


the Borough Polytechnic Institute, 103, Borough Road, South- 
wark, S.E. : 
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Tbe Marconi Wireless Telegraph Co., Ltd., reports that the wire- 
less telegraph traffic for Marconi-fitted ships for 1906 is 1,261,000 
words sent and received, as against 783,950 words in 1905. 


TELEGRAPH and TELEPHONE NOTES. 


(Concluded from page 186.) 


Huddersfield.—The National Telephone Co. has 
obtained, the permission of the Corporation to reconstruct the 
telephone system, and to lay the wires underground free of 


rental. 
Submarine Signalling.— From recent Admiralty 


reports, it appears that the direction of a lightship equipped with 
the apparatus of the American Submarine Signal Co. can be авсег- 
tained with certainty at a distance of at least 10 miles, on a ship 
similarly equipped; this distance is more than double the range of 
the usus] aerial sound signals. It was possible to hear the sub- 
marine bell by simply placing the ear agsinst the ship's side below 
the waterline, at five miles distance, and it could be heard with the 
microphonie receivers up to 16 miles. The results are regarded as 
demonstrating that if the lightships round the coast were fitted 
with submarine bells, it would be possible for ships fitted with 
receiving apparatus to navigate in fog with almost as great 
certainty as in clear weather. The installation of submarine bells 
must come sooner or later, and will result in an immense saving of 
life, shipping and time. 


Telegraphic Interruptions and Repairs :— 


Cantus, Inrunnvcrrsp, REPAIRED, 
Trinidad-Demerara (No. 1.) ee ee ee Aug. 26, 1901 
Paramaribo- Cayenne “> Nov. 27, 1906 ИУ 
Cayenne-Pinb ee oe ae Aug. 18, 1902 
Bt. Lucla- Martinique ы es zs May 7, 1909 
Dominice- Martinique May 7, 1902 


Guadeloupe-Martinique — .. >. >. |. Aug. %9, 1906s. 
ole Bt. Richolaa-Port au Prinoe T е .. Aug. 16, 1908 ,. és 


Caracao-Coro 

Curacso-Le Gua Closed.. à sá 
Curaceo-M : 
Beissa-Issa and Reissa-Yemani (Yemen)... .. Oct. 92, 1902., "T 
Tarife-Tangier .. PE we © ae és v e 
Port Arthur-Chifu (Closed) xs «s .. Mar. 9, 1904 .. mF 
Garachico-Banta Crus . .. .. .. July 13, 19068. 


Las Palmas-Arecife ee oe ee ae ee Aug. 18, 1906 ee ae 
Gosntanamo-Mole Bt. Nicholas T čs aS s ; 
Mole St. Nicholas-Cap Haytien т» d Nov. 29, 1906 .. е 
Fao-Bushire Pr d - ee - .. Dec. 4, 1906 .. 

Martinique-Paramaribo WR. бес G . 
Gibraltar-Tan oe os oe ee 
New Brunswick-Prince Edward Island. 

LANDLINES, 
Puerto- Barrios ee ee a LJ вг ГЕ] Aug. 28, 1902 е6 


Tyneside.—The Postmaster-General has sanctioned the 
redaction of the charges for trunk calls between the North Shields 
and South Shields areas, and has agreed to provide additional 
facilities for such calls, 


Wireless Telegraphy.—The fast steamers of Ше 
North German Lloyd Steamship Co., which travel between 
Bremerhaven and New York, are equipped with wireless installa- 
tions on the Marconi system, and the apparatus is operated by 
employés of the Marconi Co. Some interesting trials have been 
made on the Kaiser Wilhelm II, one of these swift vessels. The 
apparatus on this steamer is only calculated for a carrying distance 
of 200 nautical miles, but it has enabled connections to Ъе. 
established over distances which exceed anticipations. For 
instance, on the occasion of the last outward journey, communica- 
tion was maintained from the Haak lightship near Texel, with the 
tation at Crookhaven, at the south-western point of Ireland, a dis- 
tance of 600 miles. On the return journey from New York the 
ume steamer was in conversation with the Nantucket lightship, 
also fora distance of 600 miles, and on January 9th the vessel 
maintained connection with Sable Island for a distance of 800 
mile, On January 12th the German steamer communicated with 
the Cunard Co.s Caronia; which was journeying to Italy, and a 
comparison of the situations of both ships showed that the com- 
paratively weak apparatus installed on the former had transmitted 
over э line of 1,050 miles. A second communication was established 
by the German steamer and the English vessel on January 15th, 
the latter then being to the south of Cape Sperone, the southern 
point of Corsica, and the other vessel in the neighbourbood of the 
Haak lightship—sn air line of 1,200 miles; not only the continent, 
bat also high mountain ridges must have been surmounted by this 
experiment. The most noteworthy point is that the transmitting 
apparatus of the German steamer had previously only been able to 
bridge over the above-mentioned great distances when the vessel 
had been at definite positions, and in point of fact, at the Haak 
lightehip, and off the banks of Newfoundland, but similar attempts 
from other positions failed to accomplish the desired result. It is, 
therefore, assumed that the condition of the atmosphere at the 
positions in question is specially favourable for the transmission 
of wireless messages. 

It seems that the notion that wireless messages cannot be tapped 
u Ineradicable from the daily Press. Our esteemed contemporary 
the Pall Mall Gazette, usually so well informed, recently said that 
certain of our warships were to be fitted with “the new ' O tune’ 
TMiroments, The outstanding feature of this ‘tune’ is that ships 
wing it can speak to each other without their messages being 
tapped by other vessels, Of course, this is an enormous advantage, 
u it makes possible a safe interchange of confidential matters, 
vhetber foreign ships or stations are within the ‘field’ or not. 

Bat this is not во; any wireless ‘message whatever can be tapped 
by anyone with the nece apparatus and knowledge. All 
that can be done is to make tapping, at least casual tapping, 

ely, - 
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CONTRACTORS’ COLUMN. 


OPENINGS FOR NEW BUSINESS. 


RINGWOOD (HAMPSHIRE), 


CARMARTHEN 
(AMMANFORD). 


CROSSKEYS (Мом.). 


CLACTON-ON.8EA. 
( £1,889.) 


RAWMA RSH. 
ESSEX. 


PORTADOWN (DresuiN). 


ST. ANNES-ON-THE-SEA, 


HACKNEY. 
OLD TRAFFORD. 


BURWASH (SvssEx). 


LEEDS. 


LIVERPOOL, 
BRADFORD. 
SALTAIRE. 


LANGWITH (Dersy). 


GLASGOW. 


LINCOLN. (£15,000.) 
MANCHESTER. 


BURNLEY. 


SURREY. 


| MACHYNLLETH 


(MONTGOMERYSHIRE), 
CLOW N (NEAR SHEFFIELD). 
STAFFORDSHIRE. 


MEDWAY. 
HARBORNE. 


BORDESLEY GREEN. 
COLCHESTER. 


PENKETH 
(NEAR WARRINGTON). 


New Council School for Local Education 
Authority. 

New Council School for the Education Committee, 
Carmarthenshire County Council.  W. 
Jenkins, architect. 


Additions at Tredegar Arms Hotel. Lansdowne 
and Griggs, architects, Metropolitan Bank 
Chambers, Newport, Mon. 

New Model Laundry, Convalescent Road. Baker 
ed Wrightson; architects. H. Smith, Clacton, 

uilder, 


Wesleyan Church. W. J. Hale, 13, St. James's 
Row, Sheffield, architect. 


Large new school for technical instruction, for 
the Essex County Council. 


New fancy and cotton goods factory for Spence 
Bryson & Co.; jam factory for Chapman, Ltd. 


Wesleyan Church and Schools enlargement. 
Walker & Collinson, architects, Cheapside 
Chambers, Bradford. 

Public Library. 

New buildings and works at the Botanical 
Gardens. Chas. Heathcote & Sons, architects, 
Manchester. 


New Institute. Chatficld Clarke, architect, 63, 
Bishopsgate Street Within, E.C. 

Brewhouse and conveniences, &c., for the Cor- 
poration. G. Watkinson, architect, Mark 
Lane, Leeds. 


New church (in memory of late Right Hon. Samucl 
Smith) in Aigburth Road. 


St. Joseph's College. E. Simpson, architect, 12, 
Cunliffe Terrace, Manningham. 


Extensions to Saltaire mills of Sir Titus Salt’ 
Bart., Sons & Cu. 


Isolation Hospital for the North Derbyshire 
Hospital Committee. Rollinson & Son, Cor- 
poration Street, Chesterfield, architects. 

Alterations and additions to Pinkston powcr 
station. James Dalrymple, general manager, 
46, Bath Street, Glasgow. 

New theatre. W. Hancock, Leicester, architect. 

Grange Street Special Municipal School. W.H. 
Talbot, Town Clerk, Education Offices, Deans 
gate, Manchester. 

New County Court, for Commissioners of Н.М. 
Works and Public Buildings. Secretary. Н.М. 
Office of Works, &c., Storey's Gate, B.W. 


Small-pox Hospital (2 miles from Clandon Station 
on the L. & S. W. Ry.). Widnell & Trollope, 
20, Tothill Street, 8. W., architects. 

Proposed new drill-hall for local company o 
Volunteers. 

New parish church. 

New schools at Brockmoor and Wordsley for the 
Staffordshire Education Committee. 


New laundry building and bakery at Chatham, for 
the Medway Guardians. Architect, E. F. 
Cobb, 20, High Street, Rochester. 


New fire station. 
New police station. 


Large secondary school for the County Education 
Authority. Also new cavalry barracks. 


New public elementary school (250 scholars) for 
the Lancashire Education Committee. Archi. 
tect, H. Littler, 16, Ribblesdule Place, Preston 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Belfast.—February 11th. Boilers, superheaters, stokers, 
&c., for the tramways and electricity department. See Official 


Notices” January 15th. 


Belgium.—March 30th. The municipal authorities of 
Liége invite tenders for a central station. For further particulars 
see our issue of January 25th. 


Berlin.—February 20th. The Prussian Government 
Railways require tenders for insulators, bronze wire, galvanised 


wire, co 


wire, &c. Particulars may be obtained by enclosing 


6d. to the Director Eisenbahn Telegraph Amt. 
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Bermondsey.—February 6th. Carbons, conduits, meters, 
cables, &c., for the electricity and destructor department of the 
Council for one year. See '' Official Notices” January 11th. 


Birkenhead.—February 4th. 


Stores for the electricity 
and tramways department. 


Blackbuarn.—February 18th. Stores for the Electricity 


a Tramways Committee for one year. See ''Official Notices " 
to-dav. " 


Bremen.—February 15th. "lenders are required for 
the equipment of water turbine works for operating five 
400-kw. (each) polyphase generators, at 40 revolutions, to supply 
three-phase current at 7,000 volta. The generators are ultimately 
to be direct-coupled to water turbines by vertical shafts. Par- 
ticulars may be obtained, at 18. (not in stampe), from the 
Verwaltung der Unter-Weser-Correction Freibezir, Room No. 105. 


Bridlington.—Wiring for the New Theatre and Opera 


House at the Spa Gardens. Mr. H. Hague (manager). 
(returnable) two guineas. 


Deposit 

Christiania.— February 11th. Tenders are invited for 
the supply to the Norwegian State Telegraphs of 70,000 insulators. 
The insulators are of two patterns and are to be tendered for 
separately. Conditions and specitications with drawings to be seen 


at the offi-es of the Commercial Intelligence Branch, B. of T., 
73, Basinghall Street, Е.С. 


Christiania.—February 15th. The Commercial Intel- 
ligence Branch of the B. of T. is informed by the Acting British 
Consul at Christiania that tenders are invited by the Norwegian 
State Railways for the supply of telegraph insulators, 10,000 large 
and 7,000 small, Tenders sealed and marked“ Anbud paa Telc- 
grafisolatorer,” will be received at Jernbanestyrelsens Expedition- 
skontor, Christiania, up to 3 p.m. on February 15th. Copies of 
conditions of tender (in Norwegian), together with drawings, &c., 
may be seen by British makers at the offices of the Commercial 
Intelligence Branch, 73, Basinghall Street, London, E.C. 

Nore.—Apart from the usual Customs duties, a preference of from 10 to 15 
per eent. is given ta Norwegian manufacturers, In all eases of Norwegian 

Government contracts, it is obligatory that a resident agent should act for 


tenderers not residing in Norway. and be responsible to the Governinent, 
but it is not necessary for the agent to be a Norwegian firm. 


Copenhagen,—February 11th. The Government Rail- 


ways Department requires tenders for pumps. 
January 25th. 


See issue of 
Copenhagen.—March 18th. Two steam turbine alter- 


nators (three-phase), 2,500 xw. each, for the Corporation. 
" Official Notices" January 25th. 


See 
Darlington.—February kth. One 500-Kw. dynamo and 
engine for the Corporation. See “Official Notices" January 25th. 


Derby.— Electric lighting for Highfield Congregational 
Church. Architects, J. Wills & Sons, St. Peter's Church Yard, Derby. 


Eastbourne. — February 11th. One 750-Kw. steam 


turbo-alternator and condensing plant for the Corporation. See 
“ Official Notices” January 18th. 


Eecles.— February 9th. The Education Committee 
invite tenders for electric light wiring, fittings, switches, &c., at the 
Lewis Street Schools. Particulars, on payment of a deposit of 
10s. 6d., from Mr. Edwin Parkes, Town Clerk. 


Edinburgh.—Condensing plant for the Corporation 
electricity supply department. See “Official Notices” January 25th. 


Edinburgh.—February 18th. Exhaust steam turbines 


and p.c. generators for the electricity station in M'Donald Road. 
See Official Notices" January 25th. 


Hammersmith.—February 6th. Stores for the elec- 


tricity department for one year. See Official Notices" January 
25th. 


Hammersmith. — February 6th. Plant for converting 


single-phase alternating current to continuous current for the 
Council. See Official Notices“ to-day. 


Iceland.— March 31st. The Reykjavik Town Council 


is open to give a concession for the supply of electrical energy and 
gas. See Official Notices” December 7th. 


Leith.—February 6th. One 600-Kw. steam dynamo and 


one water-tube boiler for the Corporation electricity department. 
See * Official Notices” January 25th. 


L. C. C.— February 12th. Installation of electric light, 


motors, bells and fittings, for the Hammersmith Technical Institute. 
See " Official Notices” to-day. 


January 25th. 


Middlesex.—February 13th. Tendera for the construc- 
tion of track-work for electric tramways along Harrow Road, and at 
Willesden and Acton. Mr. H. T. Wakelam, M. I. C. E., County 
Engincer, Middlesex Guildhall, Westminster, S.W. í 


Perth (Western Australia).—March 25th. The Post. 
master-General invites tenders for lead-covered paper-insulated 
telephone cable, as specified hereunder :—Two miles of. 208-pair 
(20 lb. conductors); 110 yards of 156-pair (20 Ib. conductors); 660 


yards of 104-pair (20 lb, conductors); and 880 yarde of 59.pair 
(20 1b. conductors). 


amount of 5 per cent. of the first £1,000 of the tendera, aud of an 
additional 24 per cent. of any amount in excess over £1,000. 


Particulara may be obtained at the General Post Offices, Perth, 
Melbourne, Sydney, Adelaide and Brisbane. | 


Salford.—February 9th. One motor for driving a 


150-Kw. alternator for the Electricity Committee. See “ Official 
Notices" January 18th. 


Salford.—February 16th. Supplies for 12 months, 
including cables, meters, arc lamp carbona, lamps, switches, motors, 
motor-starters, instruments, &c. See Official Notices” to-day. 


Sheftield.—February 6th. Tramway stores for the Cor. 
poration. See '' Official Notices” January 25th. 


South Australia.—March 6th. The Postmaster-General 


requires tenders for telephone and telegraph material. For par- 
ticulars вее our issue of January 18th. — 


Southampton.—February 4th. Underground cable for 
the Corporation. бес Official Notices” to-day. 


Spain.— February 6th. The municipal authorities of 
Le Seca (province of Valladolid) are invitiug tenders for the 
concession for the electric lighting of the town during a period of 
10 years. Tenders are to be sent to El Secretario del Ayuntamiento 
de Le Seca, whence particulars can be obtained. 


Spain.—February 10th. The municipal authorities of 
Lupion (province of Jaen) are inviting tenders for the concession 
for the electric lighting of the town during a period of 10 years. 
Particulars may be obtained from, and tenders are to be sent to, 
El Secretario del Ayuntamiento de Lupion (Jaen). 


Spain.—Tenders have just been invited by the municipal 


authorities of Ribas (province of Gerona) for the concession for the 
electric lighting of the town, 


Sydney (N.S.W.).—March 6th. Tenders for the supply 


of 75 tons of hard-drawn copper wire, 200 lb. per mile. For further 
details see our issue of January 25th. 


Walthamstow,— February 8th. Water-tube boilere, 
coal-conveying plant, engines and dynamos, condensing plant, water 
purifving and softening plant, and switchboard extensions for the 
С.р C. electricity works extensions. See Otticial Notices" 


West Ham.—February 7th. Tenders for supplies, 
including incandescent lamps, cables and wires, &c, motors, 
transformers and wattmeters. See Official Notices“ to-day. 


Wishaw. — February 5th. 


Tantalum lamps for the 
burgh. See “ Official Notices " to-day. 


CLOSED. 
Delhi.—We are informed that a good start has been 


made with the construction of the new electric tramways in that 
city. The scheme includes some 10 route miles of track and 22 
cars, together with car-sheds, power station, overhead distribution, 
and a considerable amount of public and private lighting work. 
The whole contract is being undertaken by Messrs. Bruce Peebles 
and Co., Ltd., who are themselves manufacturing all electrical 
apparatus required. An interesting feature of the installation will 


be the extensive use of lattice steel poles, in place of the ordinary 
wooden or tubular poles. 


London.—^SrrexNEy.—' The B.C. received the following 
quotations for 10,000 pairs of carbons for new arc lamps:— 


Union Electric Co. 


.. (accepted) £120 10 
Sloan Electrical Co. А i v 1 


28 16 


WANDSWORTH.—'The B.C. has accepted the tender of the Albion 
Electric Lamp Works for the annual supply of electric lamps. 


L.C.C.— The L. C. C. has accepted the tender of Bolckow, Vaughan 
and Co. amounting to £31,230, for the supply of track rails and 
fastenings for further sections of the tramways, and tbat of the 
Frodingham Iron and Steel Co. for the delivery of alot rails and 


conductor tee rails for the sum of £23,047. The complete list of 
tenders was given in this column a week ago. 


MARYLEBONE.— The B.C. has accepted the tender of Messrs: 
J. T. Williams & Sons for the purchase of six disused turbo- 


por for £1,085 108.; also the tender of Messrs. А. Learoyd 


ot the purchase of 20 feeder panels, for £116 10s. 


LU 


A deposit or deposit receipt is required tothe ` 
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Loughborough.—The Т.С. has accepted the tender of 
the Brush Electrical Engineering Co. for the supply of a spare 
armature, at £372, and a turbo spindle, at £292. 

The Corporation Electricity Department has accepted the tender 
of the Chloride Electrical Storage Co., Ltd., for a storage battery, 


for £1,120. 


Melbourne (Victoria),—The Corporation has accepted 
the following tenders for the further equipment of its electric 
lighting station :— 

Опе „ dynamo and engine, 44, 650.— Australian General Elec- 

trie Co. 

Two steam turbo-alternators, £1(,664.—Noyes Bros., Melbourne. 

53 transformers, £2.00; high-tension alternating current switchboard, 

£790.—Australian General Electric Co. 


Mussoorie.—A commencement has beep made upon the 
work in connection with the contract recently secured by Messrs. 
Bruce Peebles & Co. for a hydro-electric power station for the 
municipality of Mussoorie, India. The installation includes three 
high-tension alternators, driven by water wheels, together with 
some miles of high-tension overhead transmission, and, of course, 
all hydraulic and constructional work necessary for the development 
of the water power, the whole job bearing. in fact, a resemblance 
in miniature to Messrs. Bruce Peebles’s work in North Wales. The 
firm's engineer-in-charge of the contract, Mr. J. 8. Pitkeathley, has 
recently arrived upon tbe scene, and his address for the present is 
care of. Electrica] Engineer, Municipal Board, Mussoorie, India. 


Portsdown and Horndean.— Тһе D.P. Battery Co., 
Bakewell, have secured the contract for 260 980-ampere-hour cells 
for the Portadown and Horndean Light Railway. | 


FORTHCOMING EVENTS. 


* 


Today's урив (Friday, February Ist). — Northampton Institute Engineering 
Society. Mr. E. Graves on A Few Points in Connection with a.c. 


Traction.“ 


Saturday, February nd. — Institution of Electrical Engineers (Glasgow). 
Annual Smoking Concert. 

At 290 p.m. Institution of Electrical Engineers (London Students). 
Visit to G. P. O. Telephone Exchange. 

Monday. February ith.— At 7.30 p.m. Society of Engineers. Inaugural 
address by Mr. Richard St. G. Moore. 

At & p.m. Institution of Electrical Engineers (Newcastle). Mr. G. 
Баре on ‘The Electrical Installation at the Grangesberg Mines, 
weden." 

Tuesday, February 5th.—At 7.30 p.m. Institution of Electrical Engineers 
(Manchester). Mr. G. W. Worrall on“ Magnetic Oscillations in 
Alternators, and their Bearing upon the Design." 

AtS8pan. Institution of Civil Engineers. Col. R. E. B. Crompton on 
“Modern Motor-Vehicles.”’ 

Thursday, February 7tb.— At 8 pm. Institution of Electrical Engineers 
(London). Conclusion of discussion on Mr. C. C. Paterson's paper. 
Paper by Messrs. Н. F. Haworth, T. H. Matthewman and D. H. 
Ogley on Comparative Life Tests on Carbon, Nernstand Tantalum 
Incandescent Lamps Using Alternating Currents.” 

At8 pm. Institution of Electrical Engineers (Dublin). Adjourned 
discussion on paper by Mr. A. E. Porte on “Notes on Suction Pro- 
ducer Plants." 

At 8 p.m. Civil and Mechanical Engineers“ Society. Mr. W. W. F. 
Pullen on“ Some Forms of Dynamumeters.” 

At 8. p.m. Chemical Society. Meeting. 

At 3 p.m. Royal Institution. Major P. A. MacMahon, D.Sc., on 

" " Standards of Weights and Measures.“ 

Friday, February xh. At 8 p.m. Physical Society. Annual General Meeting. 
Presidential Address. Mr. A. Russell on Tbe Magnetic Fields 
and Inductive Coeflicients of Circular, Cylindrical, and Helical 
Currents.” 

ыза; College Engineering Society.—Mr. С. R. М. Young оп 
“ es." * 

Saturday, February th. — At 2 p.m. North of England Institute of Mining and 
Mechanical Engineers. Meeting. 


Institntion of Electrical Engineers (Manchester Students). Annual 
inner. 

Junior шов of Engineers. Anniversary Dinner at the Hotel 
ecil, 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Тив following orders are issued :— 
Mondsy, February 4th.—'" А" Company, reoruits’ infantry drill, 6 p.m.; 
technical instruction, 7 p.m. 
Tuesday, February Sth, B” Company, recruits’ infantry drill, 6 p. m. 
| technical instruction, 7 p.m, 
Welnesday, February б.“ A Badge examination. 
Tharsday, February 7th.—'* C" Company, technical instruction, 7 p.m. 
Friday, February х.“ D” Company, recruits’ infantry drill, 6 p.m., tech- 
wal imtruetion, 7 p.m. 
Week ud training at Tilbury for * C" Company on Saturday, February 21% 
J. Н. В. PuiLLiPs, Captain, for Adjutant, 
For O. C. E. E. R. E. fV.) 


"ШШ" Dry Cell.—A new patented type of dry cell 

own ag the Helis,“ which besides possessing the qualities of a 
pol primary cell, can be repeatedly re-charged, has been put on 

market by the Helis Coll and Accumulator Co., Ltd., of 53 and 
Ў, Thaneery Lane, W. C. The cell ir made in England. 


NOTES. 


Fatal Foolhardiness.— Upon occasion, it reems, even 
the lay Press can acquit itself creditably when handling technical 
subjects. and an article in the Standard of the 24th ult. is a case in 
point. Quite evidently it was not written by one of the Standard's 
young mev, but flowed from the pen of an expert, who deals in а 
manner which cannot be praised too highly with the carelessness 
born of familiarity, with the sheer neglect of simple regula- 
tions, and with the perilous absent-mindedness, which strike 
with sudden death a yearly increasing number of victims. He 
cites the recent instance of the horrible death of а danger- 
careless installation inspector in London, and the older case 
at Hastings, when an engineer was killed while showing 
someone round the power station. Whatever precautions 
sre required of the undertakers, and however stringent and 
numerous the local rules may be, such lamentable accidents will 
happen ; but we feel with Mr. G. S. Ram that there is much still to 
be done by the designers and users of electrical plant before they 
can rest content that all accidents must be due to want of reason- 
able care on the part of the victim. Wiring contractors are liable 
to especial condemnation on this count, and electricity supply 
authorities should look well to it both that their revulations move 
in advance of the times, апа that no connection is made until every 
part of the ins'allation complies with them. Only so, in the too 
frequent absence of an adviser on the customer's behalf, will the 


fullest degree of safety be assured. 


Institution Notes.— JUNIOR INSTITUTION or ENGIN- 
EERS.—With the permission of the President of the Royal Naval 
College, Greenwich, Admiral Sir A. D. Fanshawe, K.C.B., and the 
assistance of Dr. James A. Ewing, F.R S., Director of Naval Edu- 
cation, upwards of 100 members of this Institution visited the 
College and precincts on Saturday afternoon, January 19th. In the 
new engineering laboratories they were met by Dr. Ewing, Vice- 
President of the Institution. All the apparatus, &c., was on view, 
including that used to demonstrate Dr. Hele-Shaw's Stream 
Lines," shown by Mr. John Smith. The laboratory is equipped on 
research lines, and not for elementary teaching, since the engin- 
eering students have had a five years’ course at Keyham College 
and Devonport Dockyard on the “sandwich ” system before going 
to Greenwich. The course extends to one year for the average 
student, and to three years for the beet students, who are destined 
later for expert work at the Admiralty cr Dockyards. The equip- 
ment of the laboratory comprises а 2,000-н.р. triple-expansion 
steam engine, c; H.M.S. Fta///esnake ; @ 45-H.P. Belliss engine and 
Siemens dynamo; a 45-н.р. Parsons turbine dynamo; а 30. H.P. 
de Laval turbine dynamo; a 15-H.P. Diesel oil engine; a 9-u.r. 
Crossley gas engine; a 12-н.р. Thorneycroft petrol engine and 
Siemena dynamo; a small Hornsby oil engine; a 10-H P. air 
refrigerating plant; a three-stage torpedo air compressor; an 18-in. 
torpedo; a hydraulic pumping engine; two hydraulic moto's; a 
Babcock & Wilcox water-tube boiler; superheater, separately fired; 
a water softeniug plant; a White-Forster boiler with oil fuel; а 
100-ton and 5-ton Wicksteed testing machine; a complete Zeiss 
apparatus for the study of the microstructure of metals; a well- 
equipped workshop for making and repairing apparatus ; and a good 
equipment of measuring apparatus of all kinds used in experi- 
mental work. At the conclusion of the visit the party were enter- 
tained to tea by Dr. Ewing. 

Тнв Arc Works ENGINEERING Society, Chelmsford.— The 
following Wednesday evening lectures (at 7.45 p.m.) have been 
arranged by this Society :— 


January 30th. —* Modern Foundry Practice,” by D. Wilkinson. 
February 6th.—'' Electricity Meters and Systems of Charging,” by E. 8. 


Shoults, A. I. I. E. E. 
February 13th.—* Switch and Switchboard Design,” by R. C. Harris. 


February 27th.—'* An Elementary Introduction to the Subject of Electro- 
magnetism and Electrical Machine Design,” by W. J. MacFarlane, 


Nh. Sc. 
March 6th. —“ Recent Developments in Electrical Machinery,“ by H. Burge, 


A. M. Inst. C. E. 

NORTHAMPTON INSTITUTE. — On Friday last Mr. Evan Spicer, 
chairman of the L. C. C., distributed the prizes and certificates to 
the students. Dr. R. Mullineux Walmsley, the principal. in his 
report, said that there had been а small increase in the number of 
evening students, but an increase of 16 per cent. in the apprentices 
and improvers. The adoption of the four years’ day course in 
engineering was fully justified. Mr. Spicer congratulated the 
Institute upon its rapid progress in the electrical and engineering 
classes, and added that he had been assured by an eminent elec- 
trical engineer that the work done in the Institute was second to 
that in no other polytechnic. The members’ and students’ conver- 
gazione was held on Saturday evening. 

ABERDEEN MECHANICAL Society.—On January 25th, Mr. A. H. 
M'Kay, of the Corporation electricity works, read а paper on 
“ Notes on Electric Motors." 

Royan Socinty.—Among the papers down to be read at 
yesterday's meeting were :—“On the Explosion of Pure Electro- 
lytic Gas,” by Prof. H. B. Dixon and Mr. L. Bradshaw, and “ Ор 
the Discharge of Negative Electricity from Hot Calcium," by Dr. 
F. Horton (communicated by Prof. J. J. Thomson). 


A Passenger's Claim.—Mrs. Theodosia Gunn and her 
husband claimed damages against the Tynemouth and District 
Electric Traction Co., Lid., because the former, who weighed 15 st., 
was thrown from a car seat to the floor by the sudden pulling up of 


the car. Judge Greenwell, at Newcastle, found for the defendant 


compnny, negligence not having been proved. 
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Parlismentary.—ScorcH BILLS IN PARLIAMENT.— 
On Friday {һе Examiners of Standing Orders had before them the 
Scotch Orders which are being promoted under the Private Legis- 
lation Procedure (Scotland) Act. These orders will not come 
before the Select Committees of the House of Commons, unless 
the House decides that they shall proceed by way of Private 
Bills. . Btanding Orders were found to have been complied 
with Jn the case of the following Bills which deal with 
electricity :— 


Aberdeen Corporation.—This Bill deals with various matters, and 
for extending the area for the eupply of electricity, and provides 
for the purchase of the undertaking of the Deeside and District 
Electric Supply Co. 

Dundee Corporation, — Under this Bill, authority is sought to 
extend the borough boundary, and to extend the electric lighting 
order of the Corporation to include the added area. There is also 
power to construct several other tramways. 

Electric Supply Corporation — This is a Bill for transferring to 
the Electric Supply Corporation, Ltd., certain undertakings 
authorised under the Electric Lighting Acts granted to Messrs. 
Crompton & Co. The undertakings refer to Dalkeith, Dollar, 
Jedborough and Melrose. 

Edinhurgh Corporation.—By this Bill power is taken to make and 
maintain works furconveying the water for condensing purposes to 
the McDonald electric power station of the Corporation 

In the case of the Portobello and Musselburgh Tramways Bill, 
by which authority is sought to enable the tramway company to 
construct tramways in the Borough of Musselburgh, the promotera 
failed to comply with Standing Orders, and the matter will be 
reported to the House. 

The consideration of the Glasgow Corporation Bill was postponed 
till February 14th, and the Edinburgh Corporation and Suburban 
Tramways Bill was also postponed till the same date. 

STANDING ORDERS.—On Monday, the Examiners considered a 
Humber of Bills, but the following electricity Bills were post- 
poned :—Barneley, Wombwell and Wath Tramways till February 


14th ; the Rawtenstall Corporation and the Cavehill and Whitewell 
Tramways Bill till February 14th. 


Electric Shock Fatality.—Oswald (Clegg (17) was 
killed on January 21st by coming into contact with a live wire at 
Hartley Bros.’ leather works at Ravensthorpe. His body was found 
against one of the motors. He had received a low-voltage shock. 
The jury found that death was due to an electric shock received 


through misadventure, while interfering with the electrical 
apparatus, 


Appointments Vacant.—Cable-jointer for Weymouth 


and Melcombe Regis (35s.); a shift engineer is required for Erith 
at £104 perannum. See advertisement pages to-day. 


Tantalum.—“ Falx " asks: © What is the current price 
of tantalum, and where can it be bought ?" We understand that it 
can practically only be obtained, if at all, through one firm (Messrs. 
Siemens & Halske, of Berlin). The price we are unable to state. 


Oxford.—Sir A. K. Rollit will act for the Oxford Tram- 
way Co., and Mr. James Swinburne for the National Electric Con- 


struction Co., as arbitrators in settling the price to be paid for the 
Oxford Tramways by the latter company. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 


also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REview posted us to their movements. 


Central Station Engineers.—The staff at,the Wor- 
cestersbire electricity works have presented a Worcester porcelain 
loving cup on an ebony plinth to Mr. T. Н, BIRRELL, mains super- 
intendent, on resigning his position. 

The Bradford Electricity Committee has received 121 applica- 
tions for the post of assistant electrical engineer, and the number 
has been reduced to 10. 

Mr. WILLIAM Bates has resigned the position of borough elec- 
trical engineer to the Corporation of Birkenhead to take up a 
position with Messrs. R. & J. H. Rea, of Liverpool. 

Mr. C. Н. К. CHAMEN has resigred his position as mains super- 
intendent of the Lancashire Electric Power Co. to join the staff of 
Messrs. Siemens Bros.’ Dynamo Works, Ltd., at their Manchester 
branch office, 196, Deansgate, Manchester. He will commence his 
new duties at the beginning of March next. 

On Friday last the annual dinner of the Tunbridge Wells Elec- 
tricity Works was held. Among those present were Mr. Horace 
Boot, M. I. E E., A. M. I. Mech. E., &c., іп the chair; Mr. Councillor 
Carpenter, Mr. Councillor Edwards, Mr. Councillor Brown, Mr. D. 
Smith, chief assistant electrical engineer, and Mr. H. T. Bates, of 
the Sutton Electricity Works. The toasts were interspersed with a 
musical programme, supplemented by the Works String Band. 
The principal toast of the evening was His Worship the Mayor, 
and Members of the Electricity Committee," which was given by 
the chairman. Mr. Councillor Brown responded. The toast of 
“The Electricity Undertaking,” was given by Mr. Councillor 
Carpenter. He pointed out how much he regretted the did not carry 
the clause in their '"hiring" Bill, as he felt certain that it would have 

been of great service to the undertaking. However, in the course 


of a few years, be had no doubt that Parliament would sanction 
the hiring out of motors, arc lamps and wiring, as a matter of 
course, and give them the вате powers that the companies 
possessed. Asa member of the Lighting Committee for some con- 
siderable time, he claimed to know something of the abilities of 
their chief engineer, Mr. Boot, and he felt sure the town might 
place every confidence in him to continue, as he had done in the 
past, the success and growth of the undertaking. Already additions 
were being talked about, and be hoped it would not be long, owing 
to the continual progress, before they would be asking the 
Council to sanction the installation of a large turbine plant. 
Mr. Boot, the consulting engineer and general manager, in an 
interesting speech, stated how proud he was that evening to look 
back on the wonderful progress the undertaking had made. He 
had now advised them апа been responsible for the carrying 
out of all the work since the inauguration twelve years ago, 
and during that time he had seen various phases of municipal 
trading and enterprise. In an amusing dream, in which 
he was visited by the fairy goddess '' Electra," he foreshadowed the 
future of the electricity undertaking, and pointed out how some of 
this could be achieved by the introduction of metallic filament 
lamps, more economical generating plant and a useful day load, 
with an improvement in the load factor. The business was an 
exceedingly difficult and responsible one to mavage, and he thanked 
his Committee most heartily for the able manner in which they 
assisted him inthe onerous duties. The success of the undertaking 
depended very largely on the advice given with respect to the 
expenditure of capital, and many undertakings which had great 
prospects had been ruined owing to faulty advice given by their 
consulting engineers; it was no good having great economy at the 
works and a wasteful expenditure of capital going on at the same 
time. ‘The Staff and Employés” toast was given by Mr. 


Councillor Edwards; Mr. D. Smith responded. Other toasts 
followed. 


Tramway Officials.— The salary of Mr. А. J. LAUDER, 
chief assistant in the Light Railways Department of the county 


engineer of Middlesex, is to be increased from £400 to £450 per 
annum. 


General.— Mr. J. ARTHUR REAVELL, for many years 
general manager of the Blake & Knowles Steam Pump Works, Ltd, 
and afterwards a director of the Worthington Pump Co., Ltd., has 
resigned his seat on the board of the latter company, consequent on 
his appointment as general manager to Messrs. ove Alliott and 


Co., Ltd., of Bloomagrove Works, Nottingham. Mr. Reavell takes 
up his new duties on February 1st. 


 Obituary.—We regret to record the death of Prof. Sir 
MicnaEL Foster, K. C. B., who was president of the British Associa- 


tion in 1899. He was born in 1836. It was in physiological science 
that he attained a position of great eminence and world-wide fame. 


NEW COMPANIES REGISTERED. 


Waste Heat and Gas Electrical Generating Stations, Ltd. 
(91,738).—~Thia company was registered on January 19th, with a capital of 
£100,000 in £1 shares, to generate, store, transmit, purchase, supply and di 
tribute electrical and other energy for motive power, light, heat or other 
purposes, to construct electrical power supply, | 


ectric light, telephone, tele- 
graph, gas and other works, railways, trainwaya and other publie and private 


works and conveniences, to apply for or procure the transfer of any Acts of 
Parliament, Provisional or other Orders and authorities, to carry on the busi- 
ness of electrical and general engineers, colliery owners, gas and coke manu- 
facturers, dealers in electrical and other machinery and rolling stock, utilisers 
of and dealers in the waste products of апа gases and waste heat from any 
worka, coke ovens, furnaces or factories, &c. The first subscribers (each with 
one share) are: J. N. Simpson, Bradley Hall, Wylam-on-Tyne; F. S. Newall, 
Castle Hill, Wylam-on-''yne, gentleman: F. Priestman, Shotley Park, Shotley 
Bridge, colliery owner; H. Peile, Shotley Lodge, Shotley Bridge, Sene 
owner; J. Pumphrey, Minalu Acres, Riding Mill, colliery owner; J. P. 
Bottomley, 16, Manor House Road, Newcastle-on-Tyne, chemist; and H. W. J. 
Vertigan, 57, Meldon Terrace, Heaton, Newcastle-on-Tyne, clerk. No initial 
public issue, The number of directora is not to be less than three or more 
than seven; the subscribers are to appoint the first: qualification, £200; 
remuneration, £200 per annum, divisible, when the number does not exceed 
three, with a proportionate increase for any higher number. 


South American Railway Construction Co., Ltd. (91.734). 
--This company was registered on January 19th, with a capital of 2101.000 in 
100,000 ** A shares of £1 each, and 20,000 “ В '' shares of 18. each, to construct, 
lease or acquire, develop and control railways, tramways, electrical and other 
works, docks, harbours, piers, canals and other public works and conveniences 
in South America or elsewhere, to promote any company for the purpose of 
acquiring all or any of the assets and liabilities of this company or otherwise, &c. 
The first subscribers (елер with one share) are :—J. Brown, 17, Gracechurch 
Street, E.C., accountant; W. G. H. Monypenny, 62, London Wall, E.C., mer- 
chant; D. J. Paterson, 53, New Broad Street, E.C., secretary; H. Bacon, 2, 
Mendova Road, Elm Park, 8.W., secretary; Н. G. Burbidge, 419, Strand, W.C., 
clerk; G. J. Philip, 150, Pomeroy Street, New Cross, S. E., coste draftsman ; and 
F. H. Law, 7, Princes Square, Kennington Park Road, 8.E., clerk. No initial 
public issue. The number of directors is not to be less than three or more than 
seven; the subscribers are to appoint the first; qualification, one share; 


remuneration, £250 each per annum (chairman £100 extra). Registered office, 
17, Gracechurch Street, Е.С. 


Modern Traffic Development Corporation, Ltd. (91,692 
This company was registered on January 17th, with a capi 
shares, to carry on and exploit any method of propulsion by 
or by forces of nature, on or under land or sea, or in the air, and to carry on the 
business of carriers, wharfingers, contractors, public and private conveyance 
proprietors, motor dealers and manufacturers, engineers, founders, &c. The 
first subscribers (each with one share) are :—E. A. Locock, 164, Colherne Court, 
S.W., gentleman; E. A. Bicknell, 32, Southampton Street, Strand, W.C., 
solicitor ; J. K. Harris, 80, Yerbury Road, Holloway, N., dispenser; H. H. 
Lawson, 119, Finsbury Pavement, E.C., solicitor; Miss L. Hayward, 116, 
Eglinton Road, Plumstead; Mrs. M. B. Locock, 164, Colherne Court, В 


and R. А. B. Tyler, 27, Harold Road, Crouch End, N., clerk. 
ssue. 


tal of £1,000 in £1 
mechanical means 


No initial public 
The number of directors is not to be more than three. E. A. Locock 
is the first director, with power to appoint other directors before the general 
meeting in 1908; qualification, £1; remuneration, £52 10s. each per annum. 
Registered office, 14 and 15, Bedford Chambers, Covent Garden, W.C. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Mansfeld and District Tramways, Ltd. (91,130.)—A trust 
deed dated December 17th, 1906, to secure £70,000 debenture stock created by 
resolution of even date, has been registered. Property obarged: 40,000 5 per 
cent. preference and 70,250 ordinary shares of £1 each, fully paid, and £37,000 
4j per cent. mortgage debentures or mortgages of the Mansfield and District 
Light Railway Co., and the company's undertaking and property, present and 
future, including uncalled capital. Trustees: Alliance Trust Co., Ltd., 
Dandee. 

Chiswick Electricity Supply Corporation, Ltd. (38,854).— 
Issue on December 29th of £4,000 44 per cent. debentures, part of series created 
һу resolutions of November 2nd, 1900, and March 8th, 1901, tc secure £50,000, 
charged on the company's undertaking and property, present and future, 
including uncalled capital, No trustees. Previously issued of same series: 


Electric Supply Corporation, Ltd. (London) (52,036).— 
A trust deed dated July 18th, 1904, originally securing £50,000 debenture stock, 
bas been stamped to cover а further £50,000 authorised by resolution of Decem- 
ber 6th, 1906. Property charged: The company’s undertaking and property, 

nt and future, including uncalled capital. Trustees: C. Fowell, 
Tufnell, Watendone Manor, Kenley, Surrey, and W. В. M. Bird, 58, Cadogan 
Place, &. W. 


Maxim Electrical Co., Lid. (London) (84,426)— Issue on 
November 30th of £9,000 5 per cent. debentures, part of series created by 
tesolutions of May 16th and November 29th, 1906, to secure £15,000, charged on 
the company's undertaking and property, present and future, including 
uncalled capital. No trustees. No previous issue of same series, Registered 
January 7th, pursuant to order of Court. 


Buller's, Ltd, (62,020).— This company's annual return was 
filed on December 21st, when 15,000 preference and 15,000 ordinary shares had 
been taken up out of а nominal capital of £400,000 in 20,000 ordinary and 
0,000 preference shares of £10 each; £10 per share has been called up on 7 
ordinary and 15,000 preference, resulting in the receipt of £150,070; £149,930 
is considered as paid on 14,993 ordinary shares. Mortgages and charges: Nil. 

British Eastern Electric Power Co., Ltd. (74,280).—This 
company's ar nual return was filed on January 4th, when the entire capital of 
5 had been taken up and paid for in full. Mortgages and 
charges: Nil, 


‘ELECTRIC TRAMWAY ACCOUNTS. 


Tg annual return of the Glasgow Corporation 


Glasgow Tramways Department always makes interesting 
Musicipal reading, and the year ending Мау, 1906, is no 
Tramways. exception to the rule. From the figures given 


below it will be noted that the gross profit for 
the year ahows a decrease of nearly £13,000 as comparcd with 
1905; working expenses increasing by £69,102, whereas the total 
revenue increased by only £56,148. The revenue per car-mile 
increased by about 2d., but the ravenue per mile of route decreased. 
Working expenses per car-mile increased by ‘62d., this being mainly 
due to extra cost of maintaining the permanent way. 

During the 12 months under review some 6 miles 6 furlongs of 
new route were opened for traffic. The total route-miles of track 
owned by the Corporation amounts to 75 miles 2 furlongs, and the 
route-miles ran over include 4 miles 2 furlongs belonging to the 
Govan Corporation, and about 1 mile of double track of the Paisley 
aud District Tramways Co.’s system. In passing, it may be 
mentioned that the cross sleeper method of construction was 
adopted on all track extensions and renewals carried out during the 
year. The sum of £65,914 was expended in 1905-6 on the upkeep 
of the tramway track and in ordinary repairs, and, in addition to 
this sum, £75,584 has been laid aside out of the year's revenue to. 
meet the cost of renewing the track; this sum being calculated at 
the rate of, £500 per mile of single track. The number of cars in 
Sock at May last, amounted to 783, and the cost of inspection and 
repairs to rolling stock throughout the year amounted to £30,667. 

The capital expenditure at May 31st last totalled £2,971,349, of 
Which sum £207,967 was expended on capital account during 
1905-6. The amount of interest and sinking fund applied in 
redemption of debt was £296,132. The balance standing to the 
еШ of depreciation and permanent way renewals fund was 
4905, 254, made np as follows: —As at May, 1905, £777,637 plus 
£169,806 added from revenue during 1905-6, minus £42,270 
expended during the year, 

From the net balance of £56,418 remaining after meeting 
financial charges, &c., a special contribution of £10,000 has been 
appropriated for depreciation of buildings, and an additional 
Payment of £10,000 has been made to the Common Good (making 
a total of £35,000 on the year), and leaving a balance of £36,418, 
"lich was carried to the reserve fund account, This sum, 
logether with the previous balance on this account, totalled 

“69,023, bat from this fund, during the 12 months, £29,581 was 
UM lor alteration of buildings, electrical plant, &c. Hence, 
Amount available for the balance-sheet was £39,442. 

Daring the year 1,405,943 xw.-hr. were supplied to the Corporation 
uss department, for which the tramways department received 
Е ‘after deducting ite proportion of power expenses. The total 


Kw.-hr. generated amounted to 26,339,628, and the percentage of 
loss between Kw.-hr. delivered and used for all purposes was 
10:65 per cent. The percentage loss in the previous year was 
1133 per cent. The maximum load was 8,033 xw., as against 
8,517 Kw. in 1904-5; the maximum load, however, on the traction 
bus-bars increased from 6,300 Kw. in 1904-5 to 7,476 кт. in 
1905-6. The traction load factor last year was 38:07 per cent, a 
slight drop on the previous year, but the load factor, when the 
supply to the electricity department is taken into account, was 
37°4 per cent., against 30:8 per cent. in 1904-5. 

On the output of 25,334,192 x w.-hr. the department's total power 
costs were as follows: — Generating costs amounted to 283d. per 
KW.-hr, including fuel, 113d.; the total costs, including rent, &c. 
insurance, general management (‘058d.), depreciation (336d.), and 
interest and sinking fund (:398d.), amounted to 1:075d. per kw.-hr. 

The general manager is Mr. Jas. Dalrymple, and a report by him, 
on proposed extensions, will be found on page 1806. 


GENERAL STATEMENT. 
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For 12 months ending May 31st 1905. 1906. 
Length of route. æ 737 miles. | 804 miles, 
Total length of track *. 1444 „ 1604 „ 
Average number of cars in use - 448.59 517˙9 i 
Car-miles run 17,943,395 | 18,486,910 


Passengers carried per annum... .. , 195,767,519 208,059, 833 
Capital expended to date s | £2,776,246 | £2,971,349 


Working expenses 


Traffic receipts ... А £756,480 £813,768 
Total receipts ... к i Э? £764,791 | £820,939 
: £357,167 | £456,269 


Gross profit is £377,624 | £364,670 
Income per ear-mile ... .. — ...'  1023d. | 1034. 
Working expenses per car-mil -— 5:18d. 5504. 
Interest and sinking fund рег car-mile | 130d. 131d. 
Rental of leased lines ... um ane | 08d. 114d. 
Total expenses per car-mile | 6`56а. 7994, 
Profit or loss рег car-mile cad 367d. | 3:20d. 
Cost of energy per car-mile ... | 34d. | 3464. 
Average fare per passenger ... | 93d. 94d. 
Average fare charged per mile | 46d. | 45d. 
Revenue per mile of route ... ww. , £10,335 | £10,260 
Expenditure per mile of route 45,232 #5703 
Total units used. .. | 20,268,407 ' 22,350,303 - 
Units used per car-mile 2] 113 | 118 
Percentage of working ex'es to receipts | 504295 | 55263; 
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GENERAL STATEMENT, 1906. 


Interest on capital b ps £54,727 
Sinking fund... ee e m Si 48,327 
Income-tax e ae "T ios 12 423 
Rental of Govan and Ibrox Tramways ... 5,049 
` Payment to Paisley and District Tramways Co. 4.627 
Depreciation... 225 m T Bea S. 84,302 
Permanent way renewals fund 75,554 
Parliamentary expenses  ... iss ris T 2,858 
Payment to common good in terms of arrange- 
ment Y EN cus vis js 25 000 
Net balance . 56,418 
£369,415 
Less interest on surplus revenue ... 4,745 


Gross profit ea ies .. £364,670 


= 
СІТҮ NOTES. 


Metropolitan Railway Co. 


Вів Onas. MoLaren, in addressing the shareholders on 24th ult., 
referred to the increase in expenses on the Metropolitan; £7,500 
of tbe increase was in respect of maintenance. The life of the 
steelrail on the electric system was very much lessthan it was 
under steam ; indeed, they found the rails actually pared away by 
the wheels, and they had been obliged to relay many portions of 
their railway with rails of extraordinary hardness. That had 
added very much to their expense. The dividend was disappoint- 
ing to both directors and shareholders, but the accounts presented 
the actual earnings of the line. They could not get more than the 
line actually earned, and they must be satisfied and hope for better 
results from the completion of their electric traction. Circumstances 
had very materially since they first determined to electrify 
their system. They did so in accordance withthe wishes of their 
stockholders and upon pressure from the travelling public: They 
had completed that electrification, but since they came to that 


A ыыы ы с=с —=—т———=>==————=—=—>——=— >ле DEN SNC NIB елп a LITE — 


196 


THE ELECTRICAL REVIEW. {Vol 60. No. 1,523, Ёюваслвү 1, 1907. 


decision the means of transit in London had increased enormously. 
That competition had adversely affected them, but they still 
believed that bad they not carried out this electrification their posi- 
tion would have been very much worse than it was at the present 
moment. The reduction in their fares was necessary in order to 
meet the competition which existed. They had provided a more 
excellent accommodation, so much so that the majority of their 
passengers were now travelling third class instead of firet. These 
changes had caused a falling off in revenue in the local traffic, but 
he was glad to tell teem that between the actual stations where re- 
duced fares had been put into operation the increase in the traffic had 
practically compensated them for the reductions made. It was a 
somewhat significant fact that their largest decreases had been upon 
the St. John's Wood and Hammersmith lines, where tne fares had 
not been reduced at all. There were no steam trains now working 
on the tunnel section of the line north of Baker Street, and they 
were gradually getting the stations on that section cleaned up and 
whitewashed. He had been anxious to be able to say at this 
meeting that they had got rid of all steam on the Inner Circle, and 
although be could not go quite во far as that, he was in a position 
to tell them that the whole of the Iuner Circle trains, the Hammer- 
smith and City trains, and the Addison Road trains were now 
worked electrically, and that the only passenger trains now 
worked by steam on the Circle were three per day belonging to the 
Great Western Co. Ina short time allthe steam engines on these 
trains would disappear and the only steam trains left would be the 


Great Western goods trains worked at night after the passenger: 


traffic was over. Their power house at Neasden was now working 
very well, and they were producing their current at as cheap a rate 
as it was produced anywhere in the country. It was only 319d. 
per Board of Trade unit, and if they added to that the interest on 
capital, they were producing it at something like 5d. per 
Board of Trade unit. The result of their claim against the 
Westinghouse Co. for failure to complete their power house 
according to contract time had resultea in their receiving £22,000 
by way of compensation. The directors had resolved to carry this 
sum to reserve, because they were so much in the dark as to what 
the maintenance and depreciation cbarges on their electric plant 
and rolling stock would amount to. It was their intention to iutro- 

duce a new system of signalling— one which would be quicker in its 
operation than the existing manual block workine, and superior to 
those in use on other lines. It was also their intention to run 
through trains from the section north of Baker Street through to 
Moorgate Street and Aldgate. With regard to the motor- bus com- 
petition, he said they had suffered in common with other lines. 
The traffics on the competing tubes had also been depleted, and that 
to a very large extent, by these vehicles. They could not help 
regarding that as a most unfair competition, inasmuch as the 
business was being in effect suosidised by the local authbrities who 
made no charge to the omnibus companies for the use of the roads, 


.mor in respect of rates, except in so far as their stabling was con- 
cerned. 


Eastern Telegraph Co., Ltd. 


Tue half-yearly meeting held on Wednesday last week was presided 
over by Sir J. Wolfe Barry, K. C. B., who, in proposing the adoption of 
the report (see ELECTRICAL REVIEW, p. 157), said that the gross revenue 
for the half-year amounted to £557,500, as against, for the corres- 
ponding period of 1905, £607,700, or a decrease of £50,200. When 
һе last had the pleasure of addressing them he dealt very fully 
with the reductions which had taken place in the traflic receipts 
with Iudia, China and Japan, Egypt and South Africa. Those 
branches of the recripts were again responsible for the decrease 
in the revenue during the half-year which they were now consider- 
ing. He was, however, pleased to record a steady improvement 
in the reccipts from traffic with India, and the Egyptian receipts 
for the last quarter of 1906 had shown an increase over the revenue 
before the reduction of rates. The cessation of war between 
Russia and Japan ac^ounted for the present falling off in the traffic 
receipts with the Far East, but they might perhaps look for an 
early improvement in this direction in view of the commercial 
activity which they hoped would prevail after so long а depression 
consequent upon the war. There was also a continued falling off 
in the receipts for messages to and from South Africa, so far as 
ordinary traffic was concerned, although the native rising in Natal 
last spring and summer was the cause of some increase in Govern- 
ment and Press traffic. On the other hand, the traffic with South 
America shows satisfactory improvement, due to the general 
growth of business, and in some degree to the extra messages carried 
during the period when other routes were disorganised, owing to the 
lamentable earthquake in Valparaiso. 


The ordinary expenses for 
the half-year amounted to £753,200, against, for the corresponding 
period to September 30th, 1905, £231,200, or an increase of £22,000. 
Of the increase, about £9,000 was due to the augmentation of the 
staff abroad, rendered necessary owing to the larger volume of work 
to be handled, to the automatic increases in the salaries, and to the 
fact that additional travelling expenses were incurred, on account 
of more members of the staff coming home on leave than in the 
corresponding period. Their contributions towards the expenses of 
other companies' stations where their cables were joined up, showed 
an increase of about £4,000, owing to & more rapid system of 
working the cables by the West Coast route, and to the laying of a 
new cable between Porthcurnow-Fayal and St. Vincent. The 


expenses attending maintenance of cables were about £8,000 more 
than in the corresponding half-year. That item of exprnditure was, 
for obvious reasons, one that was very difficult to control, 
dependent asit was upon the extent of the repairs that might be 
‚ necessary, the length of cable required to effect the various repairs, 


and the depths of water in which the work had from time to time 
to be done. During the last half-year their ships had been kept 
busy, and several repairs had necessitated the expenditure of longer 
lengths of cable than in those effected in the corresponding 
period of 1905. The amount earned for charter of ships to 
other companies was also considerab'y less this half-year than 
that received during the .orresponding period last year. The 
increase of the ordinary working expenses was to be regretted, but 
as he had repeatedly stated on previous occasions, they had had to 
deal with a larger volume of traffic resulting from reduced tariffa. 
This was a serious factor, and was one which they were bound to 
face when such important reductions in the rates as those intro- 
duced in August, 1905, came up for consideration, in order to meet 
the demands of tbeir customers and the public. He was glad to 
say that, although the ordinary working expenses had increased 
considerably since August, 1905, when the important reductions to 
which he had referred were made, the relative cost per word of 
handling the traffic had practically remained at the same figure— 
that was to say, the increase in the working expenses was in the same 
ratio to the number of words carried. They had been endeavouring 
for some years past to obtain в revision of the amount allowed by 
the authorities for depreciation of cables when assessing the com- 
pany for income-tax, and they had now come to an arrangement 
which might be considered satisfactory, and which settled this 
vexed question for some years to come unless any drastic alteration 
were made in the income-tax law. As a result of the adjustment 
they had obtained а refund of some £22,000 in respect of the three 
years ended April 5th, 1906. It had been found advisable to alter 
the date of the company's financial year, which had hitherto been 
taken as ending at March 31st. That step had been found necessary 
owing to the great increase of work entailed by the extension of 
traffic arrangements with Government administrations and other 
telegraph companies, and the difficulty of receiving accounts from 
different parts of the world in time for their being checked and 
embodied in the accounts usually presented at tbe general meetings 
held in January and July. The directors had, therefore, decided 
to make up the accounts in future to June 30th and December 31st 
in each year instead of September 30th aud March 31st as formerly. 
The half-year's accounts to June 30th would be submitted to a 
general meeting to be held in November, and the final balf-year's 
account to December 31st would be presented at а general meeting 
to be held in May. In order to give effect to these alterations the 
next accouuts would be made up for the quarter ended December 
31st, 1906, and presented at a general meeting to be held in May 
next, when the usual final dividend and bonus on the ordinary 
stock would be proposed and paid, instead of in July as formerly. 
The payment in May of the final dividend and bonus on the 
ordinary stock would take the place of the interim dividend usually 
paid about April 15th. Future interim dividends on the ordinary 
stock would be paid about the middle of July, October and January 
in each year. With regard to the dividends on the preference 
stock, they would be paid at the same dates as those on the ordinary 
stock. Under the circumstances of the above alterations they had 
made no contribution to the general reserve fund this half-year, but 
had carried the balance of £117,090 forward to next account, when 
the question as to a suitable contribution to the general reserve 
fund would be decided. 


Sir J. DENISON PENDER seconded the motion, and the report was 
adopted. 


City and South London Railway Co. 


MR. C. B. SruART-WORTLEY, chairman, presided at the offices, 
Finsbury Pavement, on Tuesday, over the forty-fifth ordinary 
general meeting of the above company. 

In moving the adoption of the report (see ELECTRICAL 
REVIEW, page 157), the CHAIRMAN said that the half-year just 
closed showed an improvement all round compared with the corres- 
ponding period. They had carried more passengers per train and 
more passengers in all. They had run more trains, and made more 
money per train. They had run more train-miles, and had made 
more money per train-mile. The total receipts had increased by 
£2,408, and the expenses by only £888, and they were consequently 
able to propose a dividend at the rate of £2 per cent., against 
£l 15s., and to carry forward £2,521 against £1,367. A circum- 
stance which made this resnlt the more satisfactory was that they 
were able to pay the dividend notwithstanding that this half-year 
they were paying as dividends on capital spent on the unfinished 
extensions to Euston—and therefore still unremunerative—the sum 
of £3,426. Excluding as usual season-ticket holders, the passengers 
carried showed an increase of 496,807, or an improvement which 


was approximately in the proportion of 17 to 18. The train-miles ran 
were 552,048, against 546,992, and the locomotive charges per train- 
mile were 4'84d., against 465d. On the other hand, the trafic 


expenses per train-mile were 6'66d., against 6°79d,, and the total 
expenses were 1s. 3:53d., against 1s. 3:30d. per train-mile, and the 
receipts per train-mile 2s. 7'6ld., against 28. 69d. The season 
tickets were £4,131, against £4,422, and to this small extent they 
had been affected by the opening of other lines, The receipts per 
passenger were 1°79d., against 1°83d., and this was due to the fact 
that the Baker Street and Waterloo Railway had been opened, 
which had brought them a valuable increase of short-journey 
passengers. Under such circumstances, they did not mind 
finding that the average amount taken was less than it was 
formerly. Not merely from the south side, but even asa route to the 
City and West End this Bakerloo connection was not to be despised, 
for he bimself bad personally succeeded in getting from those 


offices to Trafalgar Square in 20 minutes, and from the Bank this: 


time would be shortened by about 3 minutes, As part of the pro- 
A 
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vision for the new line they issued £150,000 preference stock. 


The issue was made at a time when the market conditions were by- 


no means favourable, but notwithstanding the stock was over sub- 
scribed to a considerable extent. The works for which that money 
was raised were in a forward state. For the Huston extension the 
tunnels were built and the rails laid, and while he could not give 
the date of tbe opening yet, he did not think they would have to 

for more than 9 or 10 weeks' longer without some return for 
their outlay on this work. Reference was made in the report to 
negotiations for through bookings, and these were most important, 
for by their Euston linethey were providing а new and direct route 
to the City, and also gave quick access from King’s Cross, St. 
Pancras and Euston to the Jines of the Brighton Co. and the 
London, Chatham and Dover Railway. At Euston also they gave 
accommodation for the passengers who would come by the new 
tube being constructed from Golder's Green and Hampstead. They 
were aleo justified in looking forward to a large amount of traffic 
from that source. There was another hopeful prospect for them in 
aome remote future, and that was the contemplated new line from 
Watford to Euston promoted by the London and North-Western 
Railway Co. If Parliament passed the scheme it was proposed to 
bave an underground line to London Road, and it was intended to 
open new stations at Kensal Green, Acton Common, Stourbridge 
Гаж, East Lane and Kenton. He hoped that in the information 
he had given them they would find tbat there was real vitality in 
their modest organisation, and that they had the power of adapting 
themselves to their environment, which was the surest sign of a 
vigorous constitution. 

Mr. C. S. GRENFELL seconded the motion. 

Mr. Layton said that seeing they were connecting up these large 
railway termini, was it not possible to make some provision for 
carrying passengers’ luggage ? At present people were forced to 
take cabs owing to the difticulty of dealing with their luggage. He 
would also like to know in what form they were likely to issue any 
fresh capital. 

Mr. Тномрвок asked if there wag any excess on the estimates for 
the new lines. 

Replying to these and other questions, the СнаІвмаАХ said the 
eost of the extension was approximately £500,000. Не could not 
say whether the estimates would be exceeded until the work was 
completed. They had met with no unexpected accidents or 
disasters, and although there might be some small excess, he thought 
the cost would fairly approximate to the estimate. So far as the 
plans deposited by the L. & N. Western Railway for their pro- 
jected lines were concerned, no provision was made for an inter- 
change of running powers with their company, and he did not know 
if that would ever be done. He would ask them to trust the 
board with regard to further capital They had unexhausted 
powers to issue both ordinary and preference stock, and also 
debentures, and they had to do the best they could for the pro- 
prietors, and make an issue on the most favourable terms possible. 
At present passengers could bring in luggage which they could 
carry, but the essence of their service was its quickness, and the 
difficulty was to know how to deal with luggage. It was a matter 
which tbe board were always considering. 

The motion was carried, and а hearty vote of thanks was passed 
to the board and staff. 


Bristol Tramways and Carriage Co., Ltd. 


Тив directors’ report to be presented at the meeting on Wednesday 
at Bristol. says that the gross receipts for the year ended December 
8184, 1906, amounted to £266,769, and the working and general 
expenses and renewals were £176,461, leaving a net revenue of 
£90,307. The following amounts have already been distributed, 
viz. :—Interest on 4 per cent. mortgage debenture stock, and 
deposits, 412.492; dividend on 4 per cent. preference shares, 
£19,000; interim dividend at the rate of 83 per cent. per annum 
(subject to income-tax), for the half-year ending June 30th, £20,188 
= £51,679, and 16 is proposed to appropriate the balance as 
follows :—Final dividend for half-year at the rate of 94 per cent. 
рет annum (subject to income-tax), £22,563; addition to reserve 
fond for contingencies and renewals, £16,066. The interest on 
investment has been carried direct to the credit of the reserve 
{паб for contingencies and renewals, and the values of the invest- 
ments having been adjusted to market prices at December 31st last, 
the reserve fund then totalled £174,262. The company’s invest- 
ments have thus been increased by £12,857 during the past year, 
2 with the addition now proposed" will be further augmented to 
30328. The total number of passengers carried during the year 
9 the company's cars and omnibuses was 46,902,257, an increase of 
rapa passengers. During the past year the construction of the 
wom, , емерзїоп from the Horfield Barracks along the main 
8 Road to Filton has been undertaken, and being now practi- 
* completed, will be opened for traftic next month. The com- 
705 + services of motor-omnibuses bave been worked on the various 
ns mentioned in the last report, and additional omnibuses are 
in course of delivery, the number in stock or on order being 25. 


Direct United States Cable Co., Ltd. 


Waun Peper presided at the half-yearly meeting held on 
о E) at Winchester House. In moving the adoption of the 
uid that tha аталса Rzvrsw, January 25th, page 157), he 

revenue as compared with that of the corresponding 


period of 1905 showed an increase of £4,026, due to continued 
improvement іп the traffic. It must be remembered in that con- 
nection that the revenue in 1905 had already shown a considerable 
increase upon that in 1904. The business was thus exhibiting satis- 
factory progressive development. With the increased burdens 
carried there had naturally been some iacrease in the expenses; 
extra duty had to be discharged by the statf, and additional 
stationery, &c., had to be provided. The increase of £588 in main- 
tenance of buildings was largely accounted for by expenditure 
upon the renovation of the wooden cable station at Rye Beach, 
New Hampshire, which, after 30 years, required overhauling. It 
was now in a good state of repair, with improved sanitary and heat- 
ing arrangements. Improved accommodation had also been 
secured in London at the head offices, without increase in rent. 
The reserve fund had been debited with £2,805 for maintenance of 
cables, and, on the other hand, had been credited with £8,326 for 
interest on investments. They had, had a considerable period of 
satiefactory receipts, and had been very fortunate in having no 
serious break in their cable; both sections were in excellent elec- 
trical condition, and were working as well as they had ever done. 
Their traffic receipts continued to be satisfactory, and their relations 
with their partners in the pool left nothing to be desired. | 

Mr. GUNTHER seconded the motion, which was carried unani- 
mously. | 

In responding to the usual vote of thanks, the CHAIRMAN said 
that the chairman, Mr. Underdown, was at present in Cuba, and 
Mr. Thomas Cochran, M.P., was in one of the other islands. 


Stock Exchange Notices.—Applications have been 
made to the Committce to allow the following to be quoted in the 
Official List :— 


Baker Street and Waterloo Railway Co.—Further issue of £160,000 4 per cent. 


perpetual debenture stock. | 
City of Buenos Ayres Tramways Co. (1904), Ltd.—Further issue of 4,992 


shares of £5 each, fully paid, Nos. 241,672 to 243,655 and 244.143 to 246,450, 


Anglo-American Telegraph Co.. Ltd.—The directors 
recommend the declaration of the following dividends for the year 
ended December 31st, 1906 :—4A balance dividend of £1 12s. 6d. per 
cent. upon the ordinary consolidated stock ; a balance dividend of 
£1 10s. per cent. upon the preferred stock; a first and final divi- 
dend of £1 15s. per cent. upon the deferred stock; all payable on 
February 9th next, less income-tax. There will remain a balance 
of about £1,100 to be carried forward. The above dividends, 
together with those already paid, will amount to £3 17s. 6d. per 
cent. on the ordinary consolidated stock, £6 per cent. on the pre- 
ferred stock, and £1 15s. per cent on the deferred stock for the 
year 1906. The total dividends for the year 1905 were:—£3 5s. 
per cent. on the ordinary consolidated stock, £6 per cent. on the 
preferred, and 10s. per cent. on the deferred. The meeting is to be 


held on February 8th. 
St. James and Pall Mall Electric Light Co., Ltd. 


—The directors recommend a dividend for the half-year ending 
December 31st of 5s. per share on the ordinary shares, making with 
the interim dividend paid on August 1st last a total distribution of 
10 per cent. for the year. The dividend for the previous year was 
at the rate of 124 per cent. per annum, and for 1904 at the rate of 


144 per cent. 
Calcutta Electric Supply Corporation, Ltd.—The 


number of units delivered to consumers during the four weeks 
ended December 28th, 1906, was 302,501, compared with 237,062 
units in the corresponding four weeks of 1905. 


Blackpool and Fleetwood Tramroad Co., Ltd, —The 
directors have decided to pay a dividend for the half-year ending 
December 31st, 1906, at the rate of 9 per cent. per annum, placing 
£1,750 to the depreciation reserve, £500 to general reserve, and 
£600 to а special expenditure account, and carrying forward £2,202. 
The receipts for the half-year amounted to £24,536, against £20,623 
in the corresponding half of 1905. During the half-year 320,000 
more passengers were carried than in the corresponding period of 
last year. 


Dublin and Lucan Electric Railway Co.—The 
accounts, after providing for debenture interest, show an available 
balance of £1,119, out of which the directors propose a payment of 
a 5 per cent. dividend on the preference shares, carrying forward 
£644, 


Great Northern and City Railway Co. — The 
directors report that for the half-year ended December 31st the 
total revenue receipts amounted to £48,367, as against £45,711 for 
the corresponding period last year. The numbers of passengers 
carried for the same periods, excluding season-ticket holders were 
6,787,239 and 6,330,661 respectively. 


Imperial Tramways Co.—The directors have declared 
a dividend at the rate of 10 per cent. per annum. 


Westminster Electric Supply Corporation. Ltd.— 
A dividend at the rate of 13 per cent. per annum is recommended 
for the last half of 1906, making 12 per cent. for the year, as com- 
pared with a total of 13 per cent. for 1905, ' 
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ELEOTRIO TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Fort- Receipts for No. Route 
Locality, | night | the | of Total to date. miles 
ended. fortnight. ks. open. 
£ £* £ £* | . 
Aberdeen .. Jan. 23 2,299 |+ 68 | 38 | 49,378 n 1,823 тт РР, 
Аут ee @e ee TI 19 165 — 6 36 11,376 + 86 | 8 ee 
Bath ee ee 0 37 26 1,241 Cet, 91 4 | 2,524 5 92 18 ee 
Belfast e o el» 25 6,177 14 419 4 | 12444 |+ 826 40 +6 
Birkenhead .. — ..| „ 27 | 1,850 — 76/43 | 455:4 f _ 868 18-6 | .. 
Blackburn . „, 23 1,803 7 128 433 | 44,969 + 2.4.0 |196 | . 
Blackpool Corp. ..| , 23 616 + — 11/41 | 60,216 + 8,035 11:87 
. — —Fleetw'd | , 26 383 + 26) 8 64 P 39 8325' .. 
Bolton .. „ 277 9506 + 206.49 91.68 7246.98 +1 
Bournemouth e't „ W | 2,483 — 170 423 ^ 71,139 410,118 !21-5 +9 
Bradford , 19 6.075 1+ 179, 42 | 190,763 |+ 7,288 ; 68 + 
Brighton. „ 27, 1.311 — 162498 42,846 yis 9:5 .. 
Bristol e „„ 20 8.992 — 858 | ae 2: e B6 
Brit. Elec. Trao. Co. ! | | DUE 
Airdrie .. — ..| „ 18, 303 — 2 2 505 — 921.865, .. 
Barnsley .. . „ 18 ду „ 364 5i. |. 
Barrow .. „% 181 303 — 4 | 514 7 20 887) .. 
Cavehill .. .. „ 18, 95 H 40 | „ 116 T 45 .. |.. 
Devonport oe i а 18 882 T 40 „ | 1.164 606 8°85! .. 
Gateshead.. „ 18 1679 + 4 „ 237, 46 1L25|.. 
Gravesend ..| „ 18| 40 — 5 „ 511 — 2| 65 .. 
Greenock .. ej» 18 | 1,023 — 74 | н | 1,872 — 91 4.5 os 
Hartlepool „|н 18 437 — 48 „, | 572 — 59 | 6°72 | qs 
Kidder:ninster ee, н 18 | 169 — 17 | 95 ' 213 "E 21 1 28 ee 
Leamington ec, M 18 208 — 16 * | 337 |-- 23 | 8 ee 
Merthyr .. e| » 18 80+ 24 „ 402 + 27 99|.. 
{Metropolitan ..| „ 18 7.567 41900. „ 9,40 „ 
Middleton. 18 563 — 1 „ 702 — 3 8-8 
Mid. Joint Com tee, „ 18 1.830 % „ 14,69  .. |. (2 
Oldham — Ashton, „ 18 1,087 D 72 „ 1.71 o 105 | 8-18 ds 
Peterborough .. | » 1" 18 — 18 p 236 — 21 5-81 
Potteries .. o>) p 18 [3 570 — 17 „ | 4.472 1+ 101 | 29 |. 
Rothesay oe ee n 18 88 — 4 n 138 |+ 6 96 ee 
Southport T 18 % — 43 ,4, | .. — 60 .81M|.. 
В. Metropolitan. „ 18 | 1,897 ME „ , 1,781 | "ME ee . 
Swansea ..  ..| p 18 | 1.572 + 118 „ 1,989 + 129 65|.. 
Tynemouth ..| » 18 290 — 89 | к | 879 — 33 | 8°96) .. 
eston-s-Mare .. n 16 ; 47 |— 6 T БА -- 1 8 "P 
Worcester. „„ 18 | 466 — 30 „, | 603 — 43 6151! .. 
Wrexham.. 25 18 175 — 2 | w 224 — 10 |... 
Yorks. Wool. Dist. " 18 1,776 |+ 126 TI 2,219 + 200 | 11 oe 
Miscellaneous | n dB; lo Sb 434 Р 3885. |, 
Burniey se xxl ga. 202220 4 11$. < vb... 
Burton-on-Trent ..| , 27 ATT |— 53 43 12,287 — 509 10 +15 
Buy. e e|» 1 % 140 4 | ppm] 1.812 e 
Cardiff e eio» 19 3.787 — 140 4 87,209 1+ 1,312 16-87) „ 
Carlisle. . e 4% 2 — 60 5/1 — 82 . 
(ааш and Dist. | „ 3 | 155 = : | 4 2,195 |— 19 12°84) + 8'6 
or ee oe oe n BU gt 4 1,401 p 104 9° в 
Darlington .. ee) 26, 172 — 13 43 9,002 |+ 280 4 f 
Darwen ee oe | p? 26 461 = 19 * 
Dover. „ 19 | 351 - 83 
| 


Dublin ie oo | n 2 
Dundee bod „% de ӨЗ 
East Ham ° 0 se ,» 26 | 1,520 (— 98 | 
Exeter T e|» 25 468 (4+ 18 


49 | 88,721 |+ 8,019 | В 
43 12,738 |+ 468 | 4°75 1+ > 


{ 

| 

| 
Glasgow — .. ., 20:819 6 71.913 85 880.620 | +48,571 86-15 +11 
Hastings А » 25 1,488 | vs vs 5 Р 
Huddersfield .. эу 26 | 2.1061 + 44048 | 65.266 |+ 5,006 28 
Hull [E] ee ee | ДЈ £6 4,455 ы 46 | 43 100,383 + 4,044 | 18 ee 
Нота oe 0 97 96 166 рака 41 | 43 | 20,573 + 805 | 6-87 oe 
likeston ш . „ 23 94+ 9 43 65.700 — O1! в“ 
Ipswicb - .. „ 26 608 — 26 48 18.355 — 82 [10% iat 
Ide of Thanet ..; „ 20 415 — 52 4 871 — еви |. 
Kilmarnock .. ie cy 26 26+ 18 87 5,925 T 90 425 
{Kirkcaldy .. . . Dee. 19 29+ 33 1 | 65 | 75| .. 
Lan’kshireTrm.Co, Jan. 24 1.774 + 211 | 4 8,298 + 29 15-81 + 81 
Lancashire United | , 23 2,021 |+ 419 4 3.395 + 718 | 67 +9 
Leicester » 26| 8,772 — 148 : 9 „„ 
Leith ae ee ee 57 19 947 + 49 | 86 18,5¢8 + 5,810 6 + 1 
Liverpool. „ 12 10,728 + 318! 9 | 19114 | 758 | 1061/4 1 
L. C. C. | „ 12. 26,088 418.0010 41 1,075,727 4 471,504 114 | 4693 
London United „ 25 9,839 + 708 18,005 ' + 1,037 1 


Manchester. 26,004 ＋ 1,885 43 594,687 7 42,650 
Newcastle. .. „ 26 7488 + 123 49 174.618 | + 11,375 
„ 19 1.086 — 39 1 | 26,653 1+ 1,794 

AN: 18,624 |+ 441 

44 | 78,948 |+ 6,916 48-75 
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+ 
pa 
© 
* 


Lowestoft .. n 25 21 i+ 15 17 | 2,757 |+ 276 8:6 i 
Reading КА 


{Rochdale .. ej,» 19 968 + 152, .. " 
Rotherham .. e|» 24 963 |+ 161 41 91,748 |+ 2,109 10 784 
Balford ЕЈ 0 n 21 8,505 + 886 42 189,902 + 6,280 88: š 
Sheffield  .. 8 „ 27: 10,134 ,+ 402 44 080 |+ 16,396 35˙75 1+ 14 
Southampton А „ 28 | 1,62 — 185 42 41,413 T 1855 bs 
Bouthend-on-Bea ..! , 28 46 — 17 | 48 | 17,183 + 1,0001 | 6 |.. 
Sunderland .. . „ 27 2397 — 2 | 48 60,423 |+ 8,184 |10*87! .. 
Swindon ee е. | э, 18 | 296 — 25 ee aie os 4:4 s 
Tyneside .. ..| „ 19. "17+ 66 4 1,169 |+ 66 8˙87 .. 
| Walthamstow e|» 19 401 + 54 42 94,428 " 9 |... 
West Ham „ 24] 4,168 \+ B19 | 48 97,142 |+18,282 | 149 1+ 1:4 
Wolverbampton .. | „ 23: 1,544 42 86,237 |+ 1,018 | 196 | ., 
Yorks. W. Riding | » 3 1848 „ 452 4 | BBIB| .. |.. |i 
Baker 8t.-Waterloo | 4, 12 4730, .. 2 4,730 . 1575] .. 
Cen. London Rly... | „ 26 12,883 |— 997 | 4 25,140 |— 9,185 9 
Cit & B. Lon. Rly. FT] 21 6,214 1 155 4 6:95 2 
Dubiin-Lucan Rly. » 2 112 4 3 |.. 
G.N. and City Rly. „% 26 8,846 4 85 .. 
G.N., P'dy. & Bromp. » 26 | 7,204 4 9 
L'pool Overh’d Rly. | „ 27, 2,689 4 68 |... 
Mereay кы |» 26, 8,681 4 45 .. 
Metro litan R 7. Т] 21 81,211 4 70:6 uu 
Met. District Rly... | „ 77 | 15,827 4 9€. 
Anglo-Argentine ec [T! 28 | 27,048 4 48 uh 
§Auckland .. . Dec. 7 10,825 49 19:34 |+ `6 
Brisbane .. ЖУН МЕГ | 13,491 o 5 
Brit. Columbia Rly. Nov. 90,094 99 үз X: 
1 Bu'n's A'r's E. T. CO. Dec. 29 | 1.712 81 с 
Bu'n's A'r's-Blgr'no | Jan. 20 1,842 s e a 
Calcutta — .. |,» 26, 1,518 . 
Cape Electric T. Ld.] Nov. 14,896 ME I 
Geneva. .. | Dec. 7900 | .. З és NE pd 
Kalgoorlie, М.А... | » 4,457 re E 905 | .. 
adras ee ee е + 8:5 
Lisbon oe ee ee 
Mexico " 4,400 А = i 
Perth (W.A.) ss .80 |256 |+ 97 


Compared with the corresponding period of 1905. + One week only, 
} Includes horse, steam and other receipts. § One month. 
1 Total for the year 1906, 


STOCKS AND SHARES. 


Tuesday Evening. 
"Тніз week's story is a somewhat colourless affair. There is the 
usual absence of business to play the villain, an unexpectedly good 
Anglo “A” dividend as hero, and Home Railway stocks as the 
persecuted good men. Of plot there is about as much as in many 
of the modern novels; it cannot even be said that the tale presents 
any particular problem," nasty or otherwise. 

It is the American Market which is now debited with imposing 
a check upon Stock Exchange activity. Financial difficulties con- 
nected with that department have cast a shade over various other 
sections, but it may well be doubted whether this particular canse 
has much to do with the lack of animation, say, in the marketa with 
which we deal. Consols are lifeless, and they set the fashion to 
other investment constituencies. 

Two startling falls occurred in the railway group. Metropolitan 
Consolidated has crambled from 531 to 483, a drop of 5 points, 
following one of 4j in the week before. Comfort of a chilly kind 
was conveyed in the report, but this had no effect in staying the 
slump, which some people think has gone almost far enough In 
Underground Electric Railways notes, the fall has been even more 
severe, the price at 81 being 7 down on the week. Districts fell to 
16, but recovered to their previous level of 4 more. 

Glancing at some of the prior-charge stocks, Bakerloo Debenture 
stands at 95, Piccadilly Debenture at 893, and Charing Cross 
Debentare at 863. Central London Debenture is 106, and City 
and South London Debenture 1053, these five stocks bearing 
interest at 4 per cent. 

The Central London dividend, giving all three Ordinary stocks 
4 per cent., was quite as good as anyone had expected, and better 
than a great many looked for. But the stocks were unable to with- 
stand the poor report and the prevailing depression in their 
own particular division, and the Ordinary at 80 is down a point. 
It now yields 5 per cent. on the money, and the Deferred 
pays but little short of 6 per cent., allowing for the fact that the 
price at the time of writing carries the full £4 dividend in it. Some 
of the railway prices will be cx. dividend this week, and the marking 
takes place between the day these notes are written, and the дау 
upoa which they appear in the glory of print. 

For variety of fortune, the Anglo-American Telegraph Co. can 
vie with the most erratic. In 1903 the Deferred stock received 
a dividend of 2s. per cent., followed by nothing at all for 1904, 10s. 
for 1905,and now 35s. for 1906. The declaration last Friday 
caused a further advance in the price, but, of course, the real 
measure of improvement had all been discounted long ago. Thus 
it is that the stock shows a rise of no more than 2s. 6d., while the 
Ordinary advanced 3, and the Preferred 13. There are doubts 
expressed as to whether the company can maintain the rate, which 
is an exceptionally good one, out of the prosperity of an excep- 
tionally good year. Direct United States shares at 151 are { lower, 
while a couple of Debenture stocks in the Eastern group аге 1 up. 
Beyond these, the changes are nil. 

National Telephone Deferred lost а point, and Oriental Tele- 
phone Preference at 1} are pg better. 

The St. James and Pall Mall declares a dividend of 5s. per share, 
making 10 per cent. for the year—a drop of 2j per cent.— but no 
further change has taken place in the price, which remains at 9j. 
Lighting shares are steady asa whole. Charing Cross Preference 
fell another à to 43, and Hove shares came on offer, but there 18 
rather a better tone in Edmundsons. This becomes apparent inthe 
narrowing of the official quotations; the Ordinary are 28 and the 
Preference 4} middle. South London Ordinary rose $ to 38. — 

Amongst the traction issues, British Electrics continue to shrink ; 
the Ordinary are decidedly flat at 34, the Preference being 71, and 
both Debenture stocks a point lower. This fall is still due, in à 
great degree, to apprehension of the interim statement. Anglo- 
Argentine trams have not altered, but Belgranos are à up at 34. 
Buenos Ayres Grand National shares, which are not quoted in the 
Stock Exchange List, are 44 for the Preference and 3j, for the 
Ordinary. There seems to be much mystery surrounding the 


possible terms of agreement which are birg discussed between 


some of these Argentine tramway undert sings. Metropolitan 

Electric Tramways Deferred have put on a few pence at 3s. 9d. 
The only changes amongst the miscellaneous issues are a two 

point rise in Willans & Robinson Debenture, and an improvement 


of $ in Henley's Debenture, making the prices 79} and 108 respec 
tively. 


A Tangye Memorial.—The City of Birmingham ра 
resolved to establish a memorial to permanently commemorate u 
services rendered by the late Sir Richard Tangye, and his brother, 
Mr. George Tangye. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 


Present 
Closing business done 
n ETC MES T der; Руи 
MATE Jam. 2nd. | Jan. 29th. ELA Pane per cuit 
Telegraph Oo.'s ahares, Nos. 1 to : КИНЕ 
1960 | Do. do. " 5% Dobsa Not. 1 t0 1,860 Hed. 3 | QT 8— 5) Highest Lowest, fas, d. 
660,660 | Anglo-American Telegramm... 5 es — 91 e 2 | son 
$16,609 | Do, йо, do, 6% Pre... V 684 — 70h » e 0| 491 591 
8.169,80 | Do. _ do. ER ven ered жет no nt zs 112 —113 1121 13 41 5 6 2 
s du Chill Tele hone, Nos. i to 4,00 = took Бел. ш. mad 10 —108 281 Shj +4 | 10-3 
Comm e Bing. 500 year 4 % Deb. а. 25 — ха 7 5 i: 
14005 Cuba Telagtspi i se se m зе 4 '5 pum 105 264— oat y | | i " Я 
» „* — 9 е 
13,961 ; 17 — 18 17 — 18 16,5 154 SEE S. 
6,000 i Me 8)— Bg б 5 11 1 
0,000 Do. do. — 4% Debs  .. .. TM dar — 8 B ik ө | 1 5 3 
S | Direct W. India Cable, 44 % Rog. Deb., 10 lan f. 1 ke terra | 1684—16 1 
P А : ee — X [ à 
О калты OM Hook E is | 99 —101 15 —10 xd | i | ің) 7a 5 68 
1:90 X6 Do Bà % Frei. Sto n MO) | 18 TE 
*%, Do. 4% Mort. Deb. Book Red. .. ВО «= BB хас Ай = EB 8H o. 315 7 
% enn Extension, Australacis, and China Tele. pm ae юс! 106 ө |8145 
e А Шоо ws к M se X( — 7 T 
396460 Basia, Afio, Tel, (МЕ Db., 1 to 8,000, red, 1909 OE ME, ere Ў = 8129 
900.000 Do. 4% Reg. M. Debs. (Mauritius Sab.) 1 to 6,000 100 --104 101 —103 ss з ʻi $1 : 
197 | Globe Telegraph and Truss Mc ao oe 99 —101 100 —1(2 : o +1 EA 
161.127 Do. do. 6 Pref së Mr ee 102 — 10 101— 1 10 n ee 3 18 5 
150,000 | Great Northern Telegraph, of ш”: M — 14 14 — 14 14 б ER E 
88,500 Halifax snd 8 4% let Mort. } о 874 ~ B74— 89% эв] i - 6 н б 
19,0% todo Kuropean Teles ph Бе 1 eer s 44%, 99 —101 99 —101 ee ee we 4 9 1 
06199 | Магсопі'е Wireless Telegraph. 00 68 — 60 5I | 63 5 84 
73660 | Monte Video Telephone Co., Lid. Ord. > X i- 1 — 1 1514 T 
4402 Do. do. o. 6% Prei. 1.— 14 1— 1 | | ii А 
225000 | National Telephone, Prof, Stock .. .. 80 Sa 15 Sh— 14, Г 15h 
22500 | De. „Del. Stck n puna fad a na |i] d 3 1 
аю | De do, 6% Cum. let Prei. + | 110 -1124 | 1103—1124 ni .. 4 8 11 
Do; do. 69% Cum. md Prein. E n= 12 11 TE 
950,000 Do. do. 6 & Non-cum. Brd P., 1 %о 250,000 ы ан 10 — 12 1 ee 
m Do do. 84% Deb. Stock Red. E TOES m а t4— 63 16 
ES do. £% Deb. Воск Red. T Nie = 96 — 98 67 96 слои 
аа lep. and Elec. 1 to 171,604, fully paid =н 1С0 —102 1019 3 8 5 
60,000 Do. do. do. 6 % Cum. ef, ee 7 lya— 110 174— 1,4 ee 5 1 : 
ШОШО | Рана European Del, ( % Gar Babs. tic 1000 4% ge | NUI 995 eq es quel 
non раб Co. f » x ee ee ' z кые 1,009 ^ 98 —101j 98 T101 Р | - in P 
ephome Co. of Egypt, 4 ? 3 .. 8 2 à °° . 3 18 10 
8161 | Submarine Cables Trust’ ae Oe? ке MEC: 44%, | 99 —102 о) Zio s "t s 1500 
80% | United River Plate Telephone ^ . а uL S ШЕ ж » » zoll dno 
er Do 4, 5 4 Gum. Pret, Nos. 1 o 40,000 Hu 37 5 — 19 „ 
16,000 West African Telegraph, Bhares |. у. Y % | 108 —111 168 —111 SUPE es L | 411 И 
1805 Усан of America, 1 to 80,000 & 58,001 to 68,008 10 — 1 10 — 10 ip " |4101 
m 000 ws Debs., 1 to 1,500 guar. by Bras. Sab. Tel, 44, 99 — a M . n "NI : 
BOO 000 @ n elegraph, Ltd., Nos. 1 to 907,990 2e ^ 9-10% 99 —102 А ae | К il : 
„ 4 Deb. Stock Rea. PP ame 13— 14 Hel tee ae 
8.80 Do. and Panama Te egraph 55 À | 101 —104 99 —102 1034 ы; 118 3 
dn р do. 6% Cum. lst t. i а 5% 4— ice oe | 3185 б 
80,0001 De ба, : Cum. апа Pref... a Ni i | ic d 7— т e С у Р 
u в ^9 ов. 1 to 1,800 ee b 96 | b % | : ү; 99 — 102 5 za ee | С "T | Nil 
" * ee oe 4 18 0 
Including arrears. TTT 
ELECTRICAL RAILWAY, MANUFA 
| — CTURING AND INDUSTRIAL COMPANIES. 
90 о” ntine Trams, Nos. 960 5 | 
an e тай" Nos ию nan] s |. e % „. пы | W „ | эһ т 
995,500 Do. 64 % Cum. Prefs. 1 to 260,007 s 6 5% 53 53 E ! EX Sh | 8}, 72h | ев 418 6 
$86,100 | Auckland E "Permanent, 6 % Deb. Stock, 183 100 65 6 168 6% 185 cie lb 58 543 | 
880,000 | Babcock & V B., 5 Y 1st Mort. Deb. Воск .. | 100 |6 P 5 М 6:5 ine —189 186 —139 „ 
8000 Варооок а Wiloox, i to 690,000. 10 %%/ 1 ( ю% n 5 leg —106 зав 1% „444! 
y EA . 6% Cum. Pref, i to 100,000 .. | 1 3 7 6 675 co 18 — dà 4 81,103 2 | 4H 4 
a | British Alamininm, Ord., 2,001 to 40,000 .. .. | 8 „% J Ma— 1% | Asm 1 AEN Er: 
ш | D. — de "3% Cum, Pret. | .. ..| 5 | Nü|7 те 1]| 0 3335 
000 д. "А69 Cum Бер | Nu % 64. | S- 5 —o | 6 ci 6 538 
Xm Pe 0 i moe Bed. ck ne. | sic )) RES ео IT 
| А , ort. Deb. Stook . | К: 7 mer. = a | 
90005 British Col do, % Loch Leven Debs. as 100 * 510 = 101 —105 | e | i Ed 
0000 ambia Е. Rail Def. Ord, Sten. . 100 % 9% % 100 % 110009 = „ 
% | Do Б Pref. Ord. Btock |. . .. ..| 10 |5% 56% 5%. 801. үш ав 
297,000 | Do Cum. Perp. Pref. Stock ../ 10 6 & 5% 6% 5^ 108—110 110 —114 eee EG ae 
De d н ырен, 155 is 4 d 4* оңо |1 HEUS xd T zu) A oo T : 10 1 
e ) er e : o — — | T se 
"ар җн а ы , e e ЕЕ MEMFEESIH 
1868 | De do. T Cum. Prei. 10 6 6% 8 к= 4 ЗЕ: 101 нор. 70, „ 
2% ш & e | moer e ee e e | ad | wat e TM 
CIE ERE MIETE с аы сш e 
000,000 Do, do e t. ee ee 6 6 8 е 2 e | Ж ES 2 3 
Aae pid Thon monda% F. Mort. Deb. Red. | 100 "m 61 ti- € ) (MEE CE. 
omson-Houston 44 * 1st Mort. Debs. .. 4% ,100—103 ; 100 —103 st 116 0 
an Pee m Addit eR im Н! 
ДРЕЛИ... 4% Mort. Deb. Stock’ e| H— 13 li- M 30, E 
0 e took "s t 7 ee 
80,000 зшен, ner e Co. Ота. Фе as ee eo P © t% Н ps 4 % 11 T 75 71 > 15 | j Nil 
METH | Brosh Rlectrical Engin 6% Cum. Pre. | £1 Nil Nil Nil | . 1480 А | $ às — | 5,68 
150,09 neering, Ord., 1 40 106,781 .. | 8 | Nij Nil | 24% ү те, ш to 15 " їз у. 
» el... e "ө i— 1 ee š Nil 
LINE Do: 42 Par. and Dob. вюс | Stock 4 d 95 "Pr JP 1б © A rt E 
rr 8 n to бо 2 m TE 8 4 8 p d £0 — 83 80 — ЕЗ < Ж — 4 12 i 
97,500 * „А, 6% Cum. ef., 1 to 40,000 5 6 6 6 е5 ti — 65 4 75 / e os | Б 8 5 
im | 29 В" do.1to 27600 .. ..| 6 3% 3 в& 5 — 5 51— bà 9% Wr +! во 
190,000 П 6 Deb. Stock v vs ea 100 In % Б Б Ф | t 5 — 54 5 — 54 БЫ se ee | 611 8 
105,000 | Calcutta B4 Mmd Deb, Btook 3. . 100 65465454 „ „ 101 —104 1С: —106 fus — 5M 8 
ү | асаа 1 еб ee ee ee 6 6 4 8 f % 5 * x e 101 —104 | 101 | : P» t 411 4 
Se 06 оз ЕН , , dd qo zo c ib 
* Callender’, 4 % 1st Deb. Stock SR zd 100 se oe b ^0 » © 54— 57 54— bi pr : . 415 6 
40,008 Do 8 Cable Construction shares oe „ 6 a b | 18% ii, 108 —106 | 108 —106 10: 5715 .. 16 11 
100,500 | Do. b 6 % Cum. Pret. m ee ee | 5 | Б | 5 ; ; е 94 — 104 р! 104 94 | | 20 4 4 11 
41,293 | Cape E. Trams. 43 % lat Mort. Deb. Stock Red. Stock | 44% | 4 | 5 54 ti— 5; . » 7 80 
460,000 | Castner в., 1 to 491,223 .. — .. 1 | 4325 6895 % | 106 —1‹8 lch —108 DES e 46 
сеен s c ci POSER Gu [nca aat 0p a 
"11/68 о, 4 % 1% Mort, Deb, Stock | ve |1А— dà | I- 15 e we ji 
11 10 un m Rallway, Ord. Btock жшке: е ee cn de Б | ne | 3 [| г | | 511 
* | онуд, A М de v ook ыр i 4% 7 9 7 9 el „ 4.45 
WELL C MEE МЫМ ы = ETE овас ip 
^" . ee oe ee | | Bé 43 — 3 | 
ода ' De, „ 35 182, Mort, Reg. Debs., 1 to d | 9? | + | Mé-— 2855 112— EP у 433 | 4 d Ч 
Period of ni Amaat котлов ог 460 Rea | | c 5% 5% 5% 6 4 MI исе ee e. I 9 
nine months. + Quotations ij 1 Stock Exchange 1 Unless otherwise stated, all ЖУ, SE ee 8 8 1 
ЕЕЕ ИЦ | | ей, а я 5 
~ l And bonus of 10s., From Manchester Share н are fully paid. Interim dividende — 
F 
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SHARE LIST OF ELEOTRICAL OCOMPANTIES.—(Continuct) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANYER,—( continued . 
| 
Closing Closing Business done | Rise + Present z 
Present жоок Dividends for the Quotations tions week ended or Yield 
Jasue. NAMB, Share, last four years, Jan, 22nd. ап. 29th, Jau. 29th, 1907. | Fall— per cent, 
| + |1908, | 1904. | 1908. | 1906 Highest Lowest. e s. а, 
2 — 1 7 — 1 I ee oe ee 5 18 6 
360,000 Dick, Kerr & Oo.; 1 to 960,000 eo ee ee [37 1 6s 8 ш % 0 11 HÀ he 11 ee oe | 4 16 0 
805,000 Do. do. 6 % Cum. Pref., 1 to 805,000 "T 1 a 44 44° 101 —104 101 —104 ee ee ee 4 6 1 
994,150 Do, do. ay % Deb. Btock oe * ее 100 Hi 6 6 i 14 — 15 14 — 15 ee oe ry) 40 0 
60,000 Dublin United Trams. (1896), 1 *o 60,000 oe ea 10 6 6 г 14 — 15 14 — 15 ке oe ee | 4 0 0 
59,987 Do. 6% Pret. between 1 and 80,000 | 10 6 ayl li- 1 là— 12 S m A 8 6 9 
ag Баа A PAAR пы А муки D E. E "s am T 
17,189 Do. “A” shares, 01 17,189 ee 5 Nil 4 Pa 1 * B^ — 87 25 — 87 oe ee | 114 0 
819,475 Do. 4% Deb. Stock Red. .. .. | 100 4 4 H 2 Е ов 00 — V5 dn E dE 
72,220 | Do. 6% ind Deb. Btock Prov. Certs, АП рй. | 100 | 6 % | 6 i Nil 2 i- dr M ө e Nil 
114,100 Blectrio Construction 1 to 112,100 Mu ihi on : : 3 7 M 1 — 2 k 14— { ее oe ee ) 1 0 0 
81,890 Do. do. 3 96 Cum. Pret., 1 to 81,890 2 4 4 2 4 gl -— 84 xd 81 — B4 xd ео ee ee 415 y 
200,000 Do. d cose P амо ;,, eee ү ми a їй i» Ёз e 324 
25,000 | General Electric Со, (1900), 6 % Cum. Pref. ee 10 5 4 4 1 Pul 94 — 97 94 — 97 d ДЕ v 126 
900,000 Do. 0. 4 Mort. Deb. ee Stock 4 4 1 4 ә 83 " 66/3 Je »H | 1118 9 = 
18,000 | Gt. N. & City Rail Pref. Ord. * A 6 95 1 to 78,000 10 8 1 ; 110 CRM 104 1 102 ш 4 610 3 
96,000 | Greenwood & Batley 1 % Cum. Pret. Qe. ^ ws 10 Ц : 5 au 99 10 102 —103 ү +9 4171 
80,000 Do. do. b Mort. Debs. ee ee 100 15 15 15%, uk 11j— 124 114— 122 12 111 HO: 6 8 0 
900,000 Henley's (W. T.) Telegraph Works, Ord. ae ee 5 4 % 4 X ? 6 8.— 575 Б — t iN e г, е é | 4 0 11 
300,000 Do, do. ы а k 4 de 44% | 44%, 103 — 1083 100 — 10-; | +4 127 
150,000 Do. do. ort. Deb. Btock 8toc 1 Б 1 107 19 — 16 154 16 177 1514 s | 6 1 8 
60,000 | Indis-Rubber, Gutta-Peroha & Telegraph Works.. 10 0% 1 NO Jil s An 13 m y i. бу d Nil 
87,500 Liverpool Overhead Railway, Ord. ..  .. „| 010 | 18% 14 Б A eo. 1 6— 7 i is тч 
10,000 tł Do. do. Pref. £10 рма ee 10 6 2 8 8 $ ee " = 8 1 — 8 ee oe DES { | 8 15 6 
600,070 London United Trams (1901), 1 to 50,007 SM ee 10 8 8 ee sf 8 me * ыд — | 5 2 9 
899,980 Do. do. 60,008 to 100, 000 (£6 paid) ..| 10 8 6 4 * R)— 9 ва 93 82 Е 4 1553 
125,000 Do. do. 5 Ф Cum. Pref., 1 to 126,000 .. 10 b g 6 96 4 ыр» вс 91 AR — 91 +1 i71 
1,881,000 Do. do. 4% 1st Mort. Deb. Stock .. | 100 С ; 1 Je s - = Pe 435 3/3 +A, Nil 
814,016 | Metropolitan Electric Trams, Detd, .. oe ee 1 E il 5 1 b f 27 14 2:— À 19/44 18,6 А | 631 
600,000 Do. б % Cum. Pref. INED NE 1 % b ma це, | 95 — OR” 96 — 99 YR y | +1 410 
850,000 Do. 44 % Deb. Btock Red. ee oe 100 ee a 6 6 o 4 ы "m 4—44 T: йн E і 6 10 8 
e ы Mo 26. ipt ао т 9 — р ВИ 
24,600 | Potteries Е. Tro., 20,001 to 40,000 & 50,001 to 54,500 | 10 |6 6 96 : 1— в 1 — В л 650 
94,500 | Do. 5% Cum. Pref., 1 to 90,000 & 40,001 to 44,500 | 10 |5 b БФ Гоо ше ону 1014 993 99 К 4 BB 
945,000 Do. 44% Deb. Stock ee oe ee ee ee 100 20 i 15 % ee BU PNE 32 во — 82 813 80 bx | 516 8 
87,850 тиештер Construction and Maintenance as 12 5 wi „ 100 108 is ei U 3 17 8 
150,0001 ; 40% Deb. Bds., 1 to 1,500 Red. 1909 | 100 4 4 : % |4% тысы) Чу н “К ы - 6 11 
8,599,900 Undergd. E. R., Lon., 5 % Profit Shar, В. Nte. СЕ) [E oe 5 il il 9 A^ 1 д 14— 2 37/6 | Nil 
n там ee e A ee | Bet E ТК 
66,586 Do. C. О] L to , , К — — "m 4 
240,574 | Do. 4 & Ist Mort, Deb. BOP. | 100 4 4% 4% % 75 — во чолы = eee yee ‘ 
ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromley (Kent) E.L. & P., 1 to 14,000 co ee 3 Кб i 405 10 dieta, 99 —101 " үр і 0 1 
70,000 Do. o. 44 9 18%. deb. stock .. | 100 44 i u 43^, gs = H = r n ks i 1 
20.798 Brompton 4 Кепе, Elec. Lt, Вар., Ота., 1 to хоо 4 $ 3 1 % a 1 8 73 ve v 4 7 б 
10.202 ° do. 7% Cum. Pref. 00 4 i 4 5 as 101 —104 100 —108 к Е ay 817 8 
836,876 Central Electric Во ly 4 Guar. Deb. Btock ee 1 B 5 ее 91— 4 gi— " 71/3 "d 517 B 
80,000 Cherng Cross and can кансе гВарріу T : в 92 js m ii Mc Hi н; ; alsoo 
', * M 0. : É ) lo — A — ee ec 6 12 6 
80.000 Do. oe Б Undertaking n 4 96 Cum. Pri. б 4 d 4 % Qu 9 10 05 0 YR 8 18 Б 
427,400 Do. о. ¢ % Deb. Stock Red. ee 6 6 & АЭ b — БА 5 — 53 Б vs FI 591 
49,436 Chelsea Electricity Bupply, Ord. ° +» ee o d 43 44° 104 —107 104 —107 E М i 4 4 1 
176,000 Do. do. ‚% Deb. Stock Red... | Stock 65 r 1 1 10 10, i 514 3 
70,696 | City of London Elec. Lighting, Ord. 40,001—110,596 "n : 6 6 e 1219 ní- 12 P 12 Аз 418 6 
40,000 ro. oun тыю MA че ү 5% 5% 5% 5% 191 —1244. | 121 —124 ia (eee a ЧОВ 
400, 0001 Do. б % Db. Stk., Scrip. (iss. at 116) all pd, wp 4 ud 4j * —101 OX —101 К 491 
800 000 Do. 4 % 9nd Db. Stk., Prov. Crts.,allpd. | 100 43 aro { ЧА кшш Be 4A i b | 316 2 
40,000 | County of Durham пева Power, MIU e. + H Б б $ Ж 4j— Mu 47 — ЧЫ e: ei 415 8 
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LIMITATIONS OF SUCTION GAS PLANT. 


Br AN ENGINEER. 


— 


Tue first considerations which are involved in regard to the 
relative advantages of any system of power supply, and wbich 
take precedence of all others, are :— 

1. Freedom from danger to life and limb. " 

9. Suitability for the purpose in view. 

3. Reliability. 

4. Total running costs. 

The following case practically shows that the suction 


gas plant not only satisfies the above conditions, but also 
others constituting detaiis of these four primary items. 

"е Gas and Oil Engine Record, September 15th, 1906, 
gives an instance where the proprietor of a village sawmill, 
who became dissatisfied with his steam plant, purchased a 
gas engine and suction plant. 

The erection of the new installation was carried out 
entirely by the purchaser and his son, without any form of 
skilled help. An expert from the Gas and Oil Engine 
Record was called in to inspect the plant and start the 
engine, but only slight adjustment of a few details was 
required. and the engine was set to work within one hour. 
Tbe plant was then tested both by varying loads and by 
stoppages, with most satisfactory results. The plant con- 
tinued to run well for two days, but on the third it could 
not be started; instead of applying for skilled help the 
proprietor thought that possibly he had failed to notice 
some small point which he should have attended to, so 
before trying to start on the Monday morning he carefully 
cleaned the ignition plug and warmed it, when the engine 
started without the least trouble. This was more than 
two years ago, and we believe we are correct in saying that 
up to the time of writing neither the engine nor plant has 
received any attention from anybody except the proprietor 
himself.” 

Though the owner was without previous experience of 
any kind of internal combustion engine, he had been able 
to erect and keep a 20-H.P. plant in constant operation for 
the period stated, without any expense for skilled labour. 
These facts would go a long way to show that with reason- 
able care freedom from danger can be assured ; the suitability 
of the installation for the purposes of a sawmill, with its 
extremely variable load, was shown by the fact that more 
work was put upon the engine than had ever been attempted 
with the steam engine, while the gas engine was unaffected ; 
reliability was evidenced by the constant running for over 
two years without requiring any skilled assistance. 

The absence of particulars of the relative cost compared 
with the dismantled steam plant prevents a comparison in 
this instance, but the low cost of suction gas power is well 
known to rival that of any but the largest and most 
expensively equipped steam installation. 

In regard to skilled attendance for gas engines and gas 
producers of the suction type, the writer’s personal experience 
has on several occasions proved that an intelligent labourer, 
without any previous knowledge of either steam or gas 
engines, makes the best class of attendant provided he is 
instructed upon a few necessary details. 

As an instance, in the case of a gas engine working on 
blast furnace gas, the leading hand from the manufacturers’ 
shop was first put in charge ; upon his proving unsatisfactory 
à man was selected from the testing department of a firm of 
gas engine makers, but with no better resulte; later, two 
labourers were selected, both entirely without previous 
experience—one for the day turn and one for the night turn 
—and this arrangement proved highly satisfactory. 

To give another instance, a fitter who had only bad 
experience with a suction gas plant and gas engine during 
about three eight-hour trials, and a few shorter runs, accom- 
panied а suction gas installation to a foreign destination, 
erected and started it, without the least trouble. As 
thowing the small amount of labour required, one man can 
"ly take charge of two plants of 160 H. P. capacity each, 

eren though they are 50 yds. apart.“ 

In regard to danger from explosion, the writer is aware of 


* Mr. Hugh Campbell, in a lecture before the Huddersfield 
Engineering Bociety, ` е 


accidents of this Kind happening where the results might 
have been serious, but would point out that if each part of 
the apparatus is proportioned in strength to the capacity for 


_ explosive mixture, there is not the slightest danger from an 


occasional explosion ; in all the plants of which the writer 
has had experience the only possible result of an explosion 
has been the blowing of some of the water out of the seals. 
Only badly designed apparatus can be a source of danger 
from any explosion that may by carelessness or accident 
occur in any part of an installation on the suction principle. 

The advantages of the suction gas producer over producers 
working under pressure do not to uny extent apply to the 
quality or quantity of gas made, but are chiefly due to the 
simplicity and ]ow capital cost of the apparatus, through the 
dispensing with any storage gas holder and steam boiler, as 
well as to the small floor space required. For gas plants 
below about 100 H.P. on the pressure system, the necessity 
for a gas holder and steam boiler renders the initial cost 
high in proportion to the power, while the room occupied by 
the installation is an obstacle in many places where there 
is little available space. | 

A suction gas plant is so compact, and consists of such a 

small number of parts coupled with low first cost, that it 
becomes available as an economical source of power for 
requirements as low as 4 H.P., many firms including this 
size as their smallest standard type. For such small power 
requirements as 4 to 6 H.P., which usually only work for not 
more than eight or nine hours per day, a suction plant and 
gas engine would have many advantages, especially from an 
economical point of view, over a steam boiler and engine, but 
where electricity or lighting gas is available, even though 
the total cost of suction producer gas might be lower than 
the cost of electrical energy or illuminating gas. there are 
other advantages accruing from the use of these latter 
sources of power. Їп those areas where а reduced rate is 
allowed for electrical energy when used for power purposes, 
and motors are let out on bire, with, as in some cases, a 
skilled attendant to call periodically to lubricate and inspect 
the motor, in the entire absence of any capital cost, charges 
for an attendant, or, indeed, any charges other than that 
for the actual energy consumed and hire of motor, the advan- 
tages are in favour of electricity ; it being simply a matter 
of turning a switch when the power is required, and again 
when the call for power ceases, there being no stand-by 
charges whatever. 
. With illuminating gas and a gas engine, also, in the саке 
of small powers, the greater economy of the suction plant 
may be discounted by the advantages offered by the eupply of 
rich, pure gas available for use at any moment, and free from 
stand-by charges. 

Where a supply of fuel, either anthracite or coke, can be 
obtained at a suitable price and of regular quality, a brake- : 
horse-power-hour can be developed by a gross weight of fuel 
at full load of about 1:1 lb. of anthracite or 1*3 lb. of coke, 
the amount varying slightly with different designs of 
generators, while there is also a difference in tlie. proportion 
of water required, as, for scrubbers, from 14 gal. per B.H.P.- 
hour to 53, gal. per B.H.P.-hour, and for the vaporiser, for 
providing steam for the generator, from 0'1 gal. per B.H.P.- 
hour to 5 gal. per B.H.P.-hour, so that the selection of a suction 
producer for any special locality should be governed by the 
cost, of the available supply of fuel and water. 

The efficiency of the cleaning apparatus for the gas 
leaving the generating chamber will determine the periods 
at which it is necessary to clean the valves and combustion 
chamber of the engine, while the capacity of the cleaning 
vessels will have an influence in increasing or decreasing the 
quantity of water to be passed through them. 

In any case it is preferable to have the scrubbers of small 
sectional area with ample length of passage for the gas, 
rather than short vessels of large diameter, owing to the 
guction action of the engine piston not having a tendency to 
cause the gas to fill the vessels, as is the case when the 
system is worked under a plenum. 

lt is important to bear in mind that in the suction system 
the flow of air, steam and gas will, in all the vessels employed, 
take the course of least resistance. 

Having touched upon the minimum. limitations of the 
suction producer, we may now turn to those of the 


maximum. 
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Thongh there are no records up to the present of any 
very large suction gas power installation, the application of 
the system is practically unlimited, provided that a constant 
supply of suitable fuel can be obtained at a cost low enough 
to compete with any other power supply in the locality, for 
when the proportions of fire grate, &c., become too large in 
a single generator, a number of producers can be employed. 
However, where more than two or more engines are coupled 
up to one or more gas producers, careful consideration must 
be given to the disposition of the various items to prevent 
one engine from drawing off the supply of gas in sucha 
manner as to rob the others. 

In the trials of suction gas plants at the Royal Agri- 
cultural Society’s Show at Derby last year, it was found 
that the maximum в.н.р. per sq. ft. of gas generating 
chamber area was 31 B.H.P., but the averave was 
— 94:8 B.H.P., the average cubic capacity being at the same 
time 87 cb. ft. 

Mr. S. F. Saeger, in & paper read before the Michigan 
Engineering Society, says that the Pintsch suction producer 
has been built in single units up to 2,000 H:P., on the same 
lines as the smaller ones, and these have worked with perfect 
guccess, while the consumption of fuel slightly decreases in 
the larger powers. 

In regard to the efficiency of the cleaning apparatus 
employed in conjunction with the Pintsch producer, an 
instance is cited by Mr. Saeger, where a plant was run at 
Hensy, in Belgium, for an entire year without any cleaning 
whatever of either the engine or gas apparatus, and the 
deposit of foreign matter found at the end of this period was 
inappreciable. The reliability of the Pintsch producer was 
proved in one instance, where а 50-н.р. Deutz gas engine 
was, through necessity, run continuously night and day for 
nine months without a single stop for any cause whatsoever. 

Already the suction gas plant has found a place for 
marine purposes, in which case special attention is given to 
reducing the weights of all parts of the gas plant and gas 
engine to the minimum ; these qualifications have algo led 
up to the application of suction gas for propelling road 
vehicles, where reliability combined with lightness is of 
special importance. 


ELECTRICITY AND DESTRUCTOR WORKS. 


A. J. ABRAHAM, A. M. I. E. E., Electrical Engineer, 
Lanark County Council. 


— 


1х small towns a combined electricity and destructor works 
is likely to prove a great success, especially in small resi- 
dential towns where the refuse is generally of a good quality. 
The refuse must be destroyed, and in small places the cost 
for its destruction will average quite 18. 1d. per ton, whether 
the heat is used or not. 'Taking & number of towns with 


an average population of 20,000, and an electricity works 
which has been running four years, we find :— 


Average number of houses  ... si 85 4,000 
Average tons of refuse destroyed per annum 4,680 
Average units generated per annum... 200,000 


In Cambuslang electricity and destructor works we have 
as yet no battery, and on this account our destructor is badly 
handicapped, as we have to run machinery from refuse 
for 24 instead of 8 hours per day. This means that 
instead of banking fires for 16 hours daily and 
burning refuse to the very best advantage for the 
remaining 8 hours, we have to keep engines running round 
practically light for 16 hours а day, and this naturally 
wastes a great deal of refuse. In spite of the above dis- 
advantages, with 72 tons of refuse per week we generate 
some 2,520 units by refuse, leaving only 716 units for coal. 
This works out at 35 units per ton of refuse destroyed. 


During eight-hour tests we have generated 97 units per- 


ton of refuse with cold feed water, but, of course, if destructors 
were always worked as for а test, neither they nor the firemen 
would last long. Our destructor has been working since 
June, 1905, and not one penny has been spent in repairs; 
moreover, the whole destructor is to-day in excellent order. 


With a battery I am quite sure that it would be an easy 
matter to generate under ordinary working conditions 50 
units per ton of refuse, and at the same time to reduce the 
cost of burning it. 
that in any place it will be quite safe to rely on an average 
of 40 units per ton of refuse destroyed, provided that the 
station is properly designed for the purpose of working with 
а refuse destructor. The boilers should be worked at a steam 
pressure of 200 lb. per sq. in., and the engines should be 
supplied through a reducing valve with steam at 150 Ib. per 
ed & good-sized battery is also an absolute necessity. 
The two smallest sets should be steam balancers if the scheme 
is a three-wire one. However, in small compact towns a 
simple two-wire system is the better for several reasons, and 
I think that the three-wire system is very often put in when 
a two-wire network would have answered the purpose far 
better. 

Out of the 200,000 units per annum generated in a small 
town of 20,000 inhabitants, burning 4,680 tons of refuse 
per year, 187,200 of these can be generated by refuse, which 
means an annual saving of something like £400 in coal. It 
would, therefore, be а good thing for the electricity 
department to pay to the destructor department, say, £240 
a year. This sum would more than cover the labour cost 
for the destruction of refuse, and in a small scheme the other 
destructor costs would not be increased. 

Cembined electricity and destructor works installed in 
large towns, or even smaller towns of, say, 40, 000 or 50,000 
inhabitants have, in all cases up to the present, been а failure 
or a comparative failure, and the more the load grows in the 
electricity part of such schemes the greater will be the 
necessity for moving the destructor away. 

As perhaps the best example of a large combined scheme, 


: Hackney, a borough with a population of over 200,000, may be 


taken :—In 1905 Hackney works generated 2,915,867 units ; 
the destructor destroyed 37,554 tons of refuge. 

It will be seen that of these 2,915,867 unite (taking into 
consideration banking fires &c.) certainly “not more than 
1,500,000 could have been generated by refuse. Yet for 
steam to generate these 1,500,000 units the electricity 
department paid £2,213, and for steam to generate the 
1,415,867 units the coal only cost, £1,186. 

Nobody will, in view of these figures, dispute the fact that, 
had coal alone been used at Hackney, some thousands of 
pounds would have been saved in working expenses to the 
Electricity Department. 

Moreover, the wages of the staff at Hackney engaged 
solely upon the destruction of refuse amounted to the 
enormous sum of £3,420; so that it cost this destructor 
ls. 9d. per ton in labour alone to destroy the refuse. 
Surely, considering the large amount of refuse handled, 
this is an excessive amount. They only got £2,218 for 
their steam, and had to spend, in addition to the 
above-mentioned labour costs, the sum of £800 per 
annum for carting away their clinker. If the Hackney 
destructor had not been combined with the electricity works 
refuse could easily have been destroyed at a labour cost of 
9d. per ton, bringing the figure of £3,420 down to £1,408, 
or, in other words, saving over £2,000 a year in labour 
alone, and something not far short of £3,000 а year 
altogether. As evidence of the above statement, I will 
compare Hackney with the ismaller town of Croydon, 


where the destructor is placed away from the electricity 
works :— 


HackNEY. CROYDON. 


Labour cost per ton refuse destroyed 1s. 9d. 10d. 
Inclusive cost per ton t .. 3s. 6d. 28. 3d. 
Refuse destroyed (tons) 37.554 27,750 


Wages in Croydon will, if anything, be higher than they 
are in Hackney. 

At Preston Corporation tramways a very different state 
of affairs exists. During the ten weeks from the week ending 
January 4th, 1905, to the week ending March 8th, 1905, 
something like 186,000 units were generated by refuse, and 
not more than 4,000 units by coal. These remarkable 
results, together with an excellent load factor, account for 
the good profits. Now, if this destructor had been joined 
to the Preston Electric Light Works, the result would have 
been a failure, owing to the heavy lighting peak of over 


I mention the above because I think 


" 


= — 


P s 
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1,000 KW., as compared with the maximum load of the 
tramways, which was about 300 Kw. 

The electricity and destructor works of Mexborough and 
other small towns are a distinct success, where both the elec- 
tricity and destructor works benefit by the combination. 

Partick is a good (or shall we say bad ?) example of a 
medium-sized town with 64,000 inhabitante. For it has 
been clearly proved that the destructor here ought never to 
have been combined with the electricity works. It is a 
burden and nuisance to the electrical portion of the plant, 
and the destructor department is, as at Hackney, placed at 
a great disadvantage, and. has to pay a large sum for the 
destruction of refuse. If the electricity works at Partick 
had been left alone, and the destructor placed about 13 miles 
away, а lot of money would have been saved to both depart- 
ments. 

On Tuesday, January 13th, 1903, and Wednesday, 
January 14th, 1903, the Manchester Steam Users’ Asso- 
ciation carried ovt tests on the Meldrum destructor at 
Nelson. The authority of this test cannot be questioned, so 
that I think it will be of interest to those who have rot 


come across it. 
ANALYSIS OF (JAS ES, &c. 


Tuesday. Wednesday. 
Nitrogen, per cent. ... 79:525 79 888 
Oxygen, per cent 8:140 5 836 
Carbonic acid, per cent. 12 205 14 233 
Carbon monoxide, per cent. :130 '043 
100:000 100:000 
Furnace temperature . . 2,3470? F. 3,100“ F. Nickel 
melted. 
BALANcE-SHRET OF HEAT EXPENDITURE. 
; | 
Tuesday. | Wednesday, 
RR ME MR сыга а, — 
| u. T. U E. T. U. | o 93 B. T. R. T. | е 
П 
Steam useful) AUS 1479 | — 4257 - - 1,593 | — 199-45 
steam blast .. 490 5-58 220 4:07 | 
leas heating to 23 67 26 48 
de P. аы ae 2 | | 
2 167 4-3 194 3.39 
Warming waste pro-“ 722 | 20°73 EET | 18 19 
nets, including | 
steam and mois: | | | | 
ture from atmo- | 
spheri- temp. a — | a | 
Hest carried up £89 25:59 | 25:59 | 1,179 | 1,179 m . 2178 
chimaey. я ЕЕЕ | ша 
Heat іл ashes... 172 5:01 | 14" | 2°72 | 
Une'nsu ned carbon — 606 17-40 Бон 15:80 , 
Lost with ashes. — 778 |29241|2141. 975 | $75 1802 1802 
Radiation and losses 43 | 1,664 , | 30°75 
unaccounted for ed ie 
Calorie value of | 5,411 160-00 


fuel. 


During the above test a costly electric platinum wire 
resistance pyrometer was lowered into the combustion chamber 
where the gases entered the boiler, and was destroyed! One 
of the mercury nitrogen pyrometers in the end flues burst on 
account of the temperature exceeding 1,000° F. It was 
replaced by a Thalpotassi-meter, in which temperature is 
indicated by the pressure of mercury vapour. 

It will be seen by the above extract from this test that 
up-to-date destructors can be placed in the centre of any 
town without fear of nuisance caused by the burning of any 
kind of refuse. This fear has caused many smaller places to 
build their destructor some distance from the centre of the 
town. Consequently either the destructor has been left by 
elf, or the electricity works has been placed at a dis- 
advantage on account of distribution costs. Even if the 
destractor is simply a destructor, it is advisable to place it 
to be expensive, as many ratepayers have found out. 

It may be necessary for me to add that when I speak of 
‘ombined destructors and electricity works in large towns as 
being a failure, I do not mean that the destructor in itself 
53 failure, but merely that it has been installed in the 
Wrong place. In large go-ahead towns the electric light 
bal comes up to such an extent that the steam from the 
destructor isa negligible quantity. In larger towns, for a 
“mbined electricity and destructor scheme, at least twice 
the refuse which the town is able to supply is required. 


ш а central position, or the cost of collecting refuse is likely 


If such a town could obtain the refuse from a neigh- 
bouring city on suitable terms, then I think there is no 
reason why the electricity supply should not be provided 
almost entirely by refuse and be as successful as in small 
places. 7 

The following are some particulars of electricity and 
destructor works costs per ton of refuse destroyed :— 


FunLHAM. Partick. Hackney. 
Oil, waste, water, stores 1 5d. 0 75d. 0:3d. 
Electricity for lighting and 2 6d. 13d. 4:54. 

power 

Wages of workmen... . 23°8d. 245d. 22:14. 
Repairs and maintenance. 27d. * 2°94. 
Clinker disposal .. OGd. 2:25d. Old. 
Rates and taxes we ЧУ: 2:0d. 1:8d. 
Management... ... 61d. 1 0d. 15d. 
37 3d. 31:80d.; 33 2. 
Interest on loans 5:2d. } 18:54 6:6d. 
Sinking fund... 89d. j 5 2d. 
5144. 50°3d.7 45 0d. 


—— — — ſ—— 


Cannot get at, but large. Plus repairs and maintenance. 


The above figures are rather old, but that fact is in 


favour of the works in question. The wages cost per ton 


destroyed (and other things) it will be noted are enormous 
and far in excess of those of destractors pure and simple 
installed in all other large towns. This fact, as I pointed 
out before, is due to the mistake of combining the destructor 
with the electricity supply works. 

As regards the type of destructor, I have had working 
experience of both top and front feed cells. The former are 
most objectionable for the following reasons :— 

1. They are far more expensive to work than front feed 
for one reason only, because when steaming, men are required 
both on top and at the fires. In front feed the same men 
can stoke and clinker out, and the labour cost is almost 
halved. 

2. The refuse tipped on the hot cell tops is a nuisance, 
being unhealthy and unpleasant (although by top feed makers 
this is put forward as an advantage), and the job of pushing 
this filthy live fuming stuff into the top door is not a tit one 
for any human being. 

3. The top door is often troublesome to keep in order, 
and generally fills the building with sulphur fumes. 

i. The fewer openings there are in a cell the better, and 
no openings are advisable in the furnace crown, for obvious 
reasons. 

Drying grates are also offensive for the reasons given (2) 
and (4). No drying grate is required where a regenerator is 
fixed, as, with the latter, even wet closet refuse can be 
destroyed in a quick and sanitary manner. 

Persons who have never worked a front-feed destructor all 
have the same old tale, ie., that the front of the cells must 
always be in a dirty condition. This, however, is far from 
being the case. A front-feed destructor is in all instances 
cleaner, more wholesome and far more easily worked than a 
top-feed, or the dirty unscientific drying grate method. 
Moreover, it is actually a disadvantage to dry certain kinds 
of refuse, as when dry the calorific value decreases. It is 
commonly supposed that where coal is cheap refuse is good. 
In Cambuslang, however, coal is cheap enough, but the 
refuse is of a very bad quality all the year round. Places 
where houses are big and servants plentiful, are the very 
best for refuse and electricity supply, no matter whether coal 
is cheap or expensive ! 


Manchester Tramways.—The poll of the ratepayers, to 
decide as to the inclusion of various new lines of tramway in the 
Corporation Bill which is to be presented to Parliament in the 
coming session, took place on Saturday last. The votes were 
counted on Monday, and the result then declared. Comparative! y 
little interest seems to have been taken in the event, for only some 
12,000, out of a constituency of 120,000, took the trouble to give 
their votes. All the Tramways Committee's proposals were sanc- 
tioned, by large majorities, so that the Bill will go through intact, 
including the road widenings on the Sale and Northenden route, 
which are of some importance. 
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REVIEWS. 


Alternating Currents. By C. G. LAMB, M.A., B.Sc. London: 
Edward Arnold. 1906. Price 10s. 6d. net. 


The author lectures to engineering students at Cambridge, 
and has experienced difficulty in recommending a suitable 
text-book. Electrical engineering is only one of the subjects 
required for the Mechanical Science Tripos, and so the 
student has not the time to study any of the larger books 
already available, and the smaller books do not cover the 
ground. It was therefore felt that a compilation of the more 
important points was desirable. 

We are not quite convinced by the author's statement in 
his preface that references in а book of this kind are merely 
distracting to the student and “to the more learned 
person " are unnecessary. For instance, the reviewer has to 
confess that he was ignorant of M. Renzelman's (p. 258) 
theory of armature reaction, and it would have saved him 
trouble if references had been given. "The author finds that 
the symbolic treatinent appeals to a very limited number of 
students. He has therefore not used it. He has also not 
given апу descriptive detail of machines, as this is more 
profitably obtained —" either by actual contact with drawing- 


office work, or by careful perusal of the contemporary tech- - 


nical Press."  Modesty prevents us from more than merely 
endorsing the latter half of this remark. 

A knowledge of general electro-magnetic theory is assumed, 
as well as the elements of the calculus and the elementary 
properties of vectors. The author also assumes that the 
reader knows * the laws of eddy currents.” The reviewer 
has, unfortunately, to confess his ignorance of these laws. 
Possibly the tripos men, for whom the book is specially 
written, have attended lectures on them. Prof. J. J. 
Thomson has written a good deal on eddy currents, but it is 
very laborions reading to any but a mathematician. 

In accordance with the usual custom a list of symbols is 
given, and most of them are novel to us. This is as it 
should be. An author who thinks for himself is at first 
* eribbed, cabined and confined" by the more conventional 
symbols, and those people who complain about having 
difficulties in following reasoning because of the symbols 
used are exceedingly unlikely to be able to follow it, what- 
ever symbols are employed. 

The ground covered is very much the same as in 
Steinmetz's work, but there is less analysis and more 
geometrical constructions. The keynote of the work is 
practical utility, especially for Tripos examinations, and 
the author seldom leaves the beaten track. Undike the books 
which emanate from the Cavendish Laboratory School, there 
is little attempt at literary elegance, and the author seldom 
points out the limitations of the theory. The plain solid 
fare set before the reader will be appreciated by the student 
anxious to masticate nothing, however sweet to the taste, 
the examinational value of which is doubtful. 

There are several theoretical points touched on by the 
author which are open to criticism. For instance, on p. 30, 
he revives the old theory about equivalent sine curves! To 
illustrate the difficulties of this theory, let us consider the 
alternating-current arc. Its power factor i8 not unity, and 
yet the current and the pressure vanish simultaneously. In 
replacing them by their equivalent sine curves, do we put 
the current lagging or leading, and if so, why? We 
thought that at Cambridge they were in the habit of repre- 
senting jagged waves by a series of vectors rotating at 
different speeds—a method, we believe, originally used by 
Steinmetz. With this method it is easy to show how con- 
denser and choking-coil currents vary with the shape of the 
applied wave, and hence it is of practical value. 

In discussing the core loss in a transformer, the assump- 
tion is made that the eddy-current !osses vary as the square 
of the maximum value of the induction density in the core, 
and the conclusion is drawn that if the frequency and pres- 
sure be constant, the total loss of energy will be very nearly 
constant at all loads. This states the matter very crudely. 
The energy lost varies in a very special manner with the 
shape of the applied wave and the magnetic leakage, and a 
résumé of the resulta of certain classical experiments would 
surely have been helpful to the student. 

On p. 37 it is stated that the correcting factor of a watt- 


meter is only unity when the inductance of the shunt circuit ig 
zero, but the formula given shows that it is aleo unity when 
the time constant of the shunt circuit equals the time con- 
stant of the load. The author very frequently uses the 
phrase it can * readily be seen," when passing over mathe- 
matical difficulties. This after a time discourages the very 
deserving class of readers who hate passing over difficulties, 
as it gives them the impression that they must be hopelessly 
stupid. 

A neat proof is given that when the power-factor of an 
alternating circuit is unity, the shapes of the waves of current 
and pressure must be similar. It is stated that in this case 
there must be merely resistance in the circuit — Under по 
other circumstances can a circuit be without a power- 
factor" (p. 32). We presume that the author means that 
under no other circumstances can the power-factor be unity. 
Prof. Perry, however, has shown how to combine capacity, 
inductance and resistance so as to get a power-factor of 
unity. The author defines slip as the relative angular 
velocity between the rotating field and the rotor. We much 
prefer to define it as the ratio of this relative angular velocity 
to the angular velocity of the field. This is the number 
that engineers want. It is clumsy to call it the “ fractional 
slip,” and wrong to call it the “ fractional angular velocity ” 
(p. 8). 

х The author uses some curious words: © antiphased,” 

* parallelising," “deceleration,” apparatus ` connection,” 
“optimum,” “locked characteristic," ‘let the rotor be 
blocked." We presume that the following are misprints 
(p. 290), “to continue to act а! one ав a motor" (alone ?), 
and (p. 119) “ the constants of the supply circuit . . is. 
We have noticed а good many misprints in the book. There 
are also коше obvious misprints or slips in the mathematical 
equations on pp. 155, 198, 278, 307 and 308. 


Electrical. Engineering in Theory and Practice. By G. D. 


ASPINALL PARR. London: Macmillan & Co., Ltd. 
Price 128. net. 


16 would perhaps have been better had the author marked 
this book * Volume I,” as it is his intention to deal at a 
later date with the matters which are not touched on in the 
present work. By “ Electrical Engineering it is commonly 
understood that the generation, transformation and dis- 
tribution of electricity are included, whereas the present 
book does not touch on these points at all, but deals only 
from a practical standpoint with instruments, arc and incan- 
descent lamps, and accumulators. The theoretical part of the 
book deals with the fundamental facts of magnetism and 
electricity. As a general rule, reviewing a book of this 
nature is à somewhat tedious matter for the reviewer, but it 
is a pleasure to meet with an author who not only is master 
of his subject but also writes in clear language and in good 
English. | 

The ordinary student's conception of statical electricity 18 
that the electricity is generated by rubbing two dissimilar 


substances together, and that the amount of electricity- pro- 


duced bears some kind of relationship to the energy 
expended in the rubbing. The author, however, makes it 
clear that in his view the rubbing is only necessary in order 
to bring the various parts of the dissimilar bodies into 
intimate contact, and that the actual origin of electrification 
lies only in the contact of dissimilar substances and not in 
the rubbing itself. The following extract bearing on this 
point will serve to give an idea both of the author’s mode of 
treatment of the subject, and also of the clearness of the 
language employed :— . 

* By employing suitable precautions it can be shown that 
if two insulated conductors be put simply in contact, each 
becomes fully though feebly electrified, though no rubbing 


has taken place, and no increase in electrification would be 


produced if they were rubbed. This, coupled with the fact 
that any two substances of the same nature show no signs of 
electrification when rubbed together, indicates that the actual 
origin of the electrification considered in the preceding pages, 
lies in the contact of dissimilar substances, and not in the 
rubbing. 

“ When, however, one or both of the substances are bad 
conductors, it is absolutely mecessary to rub them together 
in order to bring the various parts of the surfaces of the 
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{хо bodies successively into intimate contact, which is the 
sole object of the rubbing. 

“ Moreover, the electrical energy stored up in the rubber 
or thing rubbed, after they are separated, is the equivalent of 
the work done in separating them against the attraction 
which the two kinds of electrification thus produced have 
foreach other. Thus, the degree of electrification obtained 
does not in any way depend on the rubbing in itself, but 
solely on the nature of the two substances, and the efficacy 
of their contact.” 

Equally clear is the author when dealing with the funda- 
mental principles of current electricity, and in explaining 
what to a student is always a difficulty tha“ whilst we 
apeak of a current of electricity, there is actually no flow from 
one point to another. 

Dealing with electro-magnetism, the author. gives typical 
illustrations of the various forms of electro-magnets, and 
carefully describes the characteristic properties of each. The 
calculation of magnet windings is also gone into, and 
examples given. 

In the section on electro-magnetic induction, the student 
will find the subject treated with unusual clearness, and 
will, probably for the first time, get a very good conception 
of what is meant by a Henry." The way in which the 
author gradually develops the formula for self-induction in a 
coil (on page 198) is particularly concise. 

Modern forms of electrical measuring instruments ure well 
described and illustrated with up-to-date blocks, following 
which, incandescent and arc lamps receive adequate treat- 
ment. Here, again, the author describes very clearly what 
one seldom sees in books of this nature, the precise functions 
of economy and balancing coils in connection with alter- 
nating-current lamps, and he shows by numerical examples 
how the economy is effected. | 

In the section on batteries, the leading types are accurately 
described and illustrated, although the author is, perhaps, 
not quite correct, in describing the Chloride plate when he 
says that the rosettes are subjected to a pressure of about 
200 tons in order to expand the rosettes into the counter- 
sinking of the plates. We understand that this is not now 
the case, but that the expansion of the rosettes in process of 
formation is all the expansion that is used to hold them in 
place. 

As mentioned before, it has been a pleasure to us to 
peruse this book, and we can cordially recommend it to the 
student; we shall look with equal pleasure for the promised 
volume on generation and transmission.— F. B. 


Central Station Electricity Supply. By ALBERT GAY, 
M. IE. E., and C. Н. XEAMAN., A.LE.E. Second 
Edition. London: Whittaker & Co. Price 108. 6d. 


This book, the authors tell us, does not come within the 
category of those which are written by people having no 
practical acquaintance with the subject. It is a book on 
central station practice written by two central station 
engineers of many years’ experience. 

After a brief introductory chapter dealing with the 


historical aspect, the authors discuss Powers and Regulations. 


following this up with a chapter on the general design and 
features of a generating station. After dealing fully with 
the several methods in vogue of charging for electricity, the 
various systems of supply are referred to in detail, ranging 
from the two-wire continuous to the polyphase system with 
sub-stations. 

There are about a dozen appendices to the book, and 
these contaia more information of a useful nature to the 
central station engineer than is contained in the same space 
in any other portion of the book. Among other matter 
included in the appendices is a list of fatalities in Europe 
due to electric shock between 1880 and 1889, and in 
England between 1892 and 1905, with cause of death. 

itions of terms employed in provisional orders, summary 
of requirements, of B. of TT. regulations and standards 
disce by the Engineering Standards Committee are 
iven, 

The chief fault of the book is that it is far too general, 
tnd a considerable portion of it might be deleted without 
impairing its value. 


It might have been assumed by the authors that an 
electrical engineering student who had got to the stage of 
‘central station supply” would know at least the funda- 
mental facts concerning electrical engineering. The first 
dozen or so pages of the chapter on “ Direct Systems of 
Supply,” for instance, apply equally to any electrical installa- 
tion. Here we are taken through the elementary stagea of 
distribution, starting with the dynamo supplying a single 
lamp, followed by the ancient tree system, then parallel and 
reversed main systems. Referring to the latter, the authors 
say “the * Werdermann ' system, combined with tapering 
conductors, gives an almost perfectly uniform pressure." 
This is, of course, true, but the uniformity exists only so 
long as the number of lamps in circuit remains unchanged 
—а condition of things which does not obtain in a general 
distributing system. 

Again, it ought not to be necessary to explain to the reader 
of a book on central station supply that a Planté storage cell 
“consists in its simplest form of two plates of metallic 
lead immersed in sulphuric acid," &c.; and that, in the 
Faure cell, the lead plates are perforated and filled with lead 
oxide and litharge, together with other elementary details of 
this nature. This irritating recital of first principles runs 
throughout. Thus, “ the object of a switchboard is to form 
a connecting link between the dynamos and the outgoing 


. mains.” Referring to switches, we learn that ** on rupturing 


a circuit when the current is flowing, the device employed 
is liable to suffer due to the spark or arc at the contacts as 
they leave one another“; “fuses are inserted between the 
station bus-bars and outgoing feeders for the purpose of auto- 
matically disconnecting a faulty feeder.” Referring to the 
possibility of reverse currents through a generator, we are 
told that ' unless this backward flow can be restricted, 
unnecessary damage may be done." Surely all damage is 
unnecessary : 

On the subject of street lighting, the authors again think 
it desirable to start with first principles and take us back 
to the days when each individual ratepayer was required 
to lighten the darkness by means of a tallow candle or 
spluttering oil lamp, fixed in a horn lantern and suspended 
outside his house." This is entertaining, and would be 
quite an appropriate introduction to а book on the history 
of illumination—but this is a book on ‘Central Station 
Supply." Enclosed arc Jamps are discussed in exactly 
11 lines, in which it is stated that at least one type of 
alternating enclosed lamp is“ in experimental use.” 

Speaking generally, the book gives a good general notion 
of the essential features of electricity supply from central 
stations, but will be more useful to the student than to the 
central station epgineer.— F.B. 


THE CONTRACTING MANUFACTURER. 
Bry BEN FRANK. 


THERE are still a few of the pioneer firms who started as 
electrical contractors in the early days of the industry and 
have since, by force of circumstances, developed into manu- 
facturing concerns, who have not yet fallen into line with 
the ideas of the N.E.M.A. or the N.E.C.A. Such firms are, 
however, being gradually brought into the fold of one or 
other of these associations, and among the recent notable 
converts is the firm of Grindell. 

I happened to ran up against Tom Grindell at Frascati's 
one evening a few weeks ago. 

“ Hello, Benjamin," said he—he knows I hate to be called 
by my baptismal name —“ and what brings you here, the 
world, the flesh, or the devil ? " 

“Ts it a conundrum ?” I returned, “If so, I give it up. 
Bat if it is information you want I can best answer your 
elegantly phrased question by saying that I suppose we are 
both here on the same errand.” 

“ Now, now," said he, thinking he had rather ruttled my 


feathers, ** don't let us fall out so soon in the new year. Come 


and have a drink." 
After having drunk to the health of each other and to the 
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new year in the concoction affectionately spoken of as 
“Johnny Walker," I chaffingly said: * So you have 
turned over a new leaf with the new year, I hear; ‘been and 
gone and joined em have you? 

“Joined who? What are you driving at?" It was 
obvious that Grindell did not tumble to my meaning, so, to 
be more explicit, I said: * Well, 1 hear that you have 
decided to give up contracting work, and that in future we 
shall see the N.E.M.A. shield on your stationery. Is 
that во?” 

“Ob! Isee your drift now. Well, I can’t say that we 
have decided absolutely to give up contracting work ; fact is, 
I don’t see how wecan. The tendency is for people to go 
direct to the manufacturer, and make him responsible, on a 
contract of any size. Of course, I refer to power installa- 

tions, not to lighting contracts. How anyone can make a 
living out of lighting work is a mystery to me. The few 
contracts we have put in for lately have been taken at 
prices below what it would have cost us for material, and I 
am certain we can buy as cheaply as anyone. Do you know 
how it is done? 

* Well, I have my ideas, of course, and I know what other 
people say. Some firms put in a cheap price and pile up 
extras ; others put in inferior stuff x 

“ But," interrupted Grindell, “a man can’t put in inferior 
stuff when he his working to & specification—that is to say, 
if the consulting engineer is honest and inspects the work 
properly; and I must say that those I have worked under 
generally want their pound of flesh.” 

„Of course, being only a layman, ко to speak, I am not in 
the know, but I was talking to Lawton the other day—you 
know Lawton, don't you, he is Berling's outside manager— 
his firm had quoted for a pretty extensive contract and lost 
it. Ав he had put in a cut price for the work he had the 
curiosity to walk through the building later on to see what 
kind of a job his competitors were making of it, when he 
happened to notice a label on one of the coils of cable. The 
makers were a firm he had never heard of— That's a strange 
thing,“ he said to himself, I could swear that“ Association "' 
cable was specified.’ Asa matter of fact, he had quoted on 
* Association ' stuff, and turned up his copy of the specifica- 
tion on returning to the office to see if he had made a 
mistake.” 

“ And what did he find?” said Grindell, who appeared 
to be deeply interested in my little anecdote. 

« He found, or at any rate thought he found, that he 
was right, and that ‘ Association’ cable had been intended. 
So Lawton telephoned up to the Consulting Engineer’s 
office and asked if he had correctly interpreted the speci- 
fication. The reply was, ‘ You correctly interpreted the 
spirit of the specification and my intentions. І meant 
Association cable, but unfortunately your competitors have 
taken advantage of a slight ambiguity in the wording.’ 
* Well, it reads plainly enough to me,’ said Lawton, and 
we quoted Association cable. I could have quoted about 
£50 lower for Non-Association " quality, but I never 
thought for a moment that you would accept it.“ 

* wonder what job it was; probably we were in for it, 


too. But we never use Non-Association' cable. You 
can't have different qualities of cable in the stores; they 
are sure to get mixed and land you into trouble. Did 


Lawton tell you what the loophole was?“ 

„Jes, it appears that the wording of the specification was 
something like this—I can't give the exact words: The 
cable is to be equal in quality to that known as “ Associa- 
tion quality of the C.M.A.' You see, it did not say that 
it must be Association cable, but equal to it, and I under- 
stand it is a difficult matter to prove that one cable ія not as 
good as another; anyhow, the consulting engineer thought 
that, on the legal point, he had not а certain case, во accepted 
а long guarantee." 

„Well, ’m——1! If it was not so early in the new year 
I should have said something. І should not be a bit 
surprised if we were in for that contract, too. . He's a smart 
chap, that Lawton. But to come back to the point, where 
are you going to draw the contracting line over which manu- 
facturers must not step? Would Willans, or Belliss, or any 
other engine-building firm decline to quote for engines to 
anyone but contractors? Would they decline to erect an 
engine, and вау, ‘Oh, по; that is contractors’ work ?'" 


“ As I understand it," I replied, “ contractors allow a 

manufacturer to erect his own plant." 
The deuce they do. That's beastly kind of them. Then 
firms like Dick-Kerr or Siemens are allowed to erect their 
own dynamos, I suppose, but not a coupled plant? And as 
а motor is first cousin to a dynamo, they might go so far as 
to let us erect our motors then ? " 

“Oh yes, that is quite understood, I believe.” 

. * But a motor is no good without a starter, a D.P. switch 
and its bit of wiring, and who is to put these things up? 
And suppose there are several motors ; it may mean distri- 
bution boxes, switchboard and all sorte of things. Must we 
sublet to a contractor the erection of everything we don't 
make ? " 

„Now you are getting beyond me; I know that the 
spheres of operation are pretty well defined, but I can quite 
see that a purchaser might reasonably object to allow half-a- 
dozen manufacturers each to erect his own particular 
speciality on an installation. Somebody must clearly be 
responsible for the whole job, and that it seems to me is 
where the contractor comes in.” | 

“ Responsibility, indeed. Is a contractor going to take 
any responsibility for my motors? He will cut me down to 
cost price, and then tie me down to a 12 months’ guarantee. 
I may stand aside to let him get a contract, and then find 
he has got it on somebody else's motors. No, I've tried it. 
I don't want to do contracting work, but contractors must 
play the game. I am in business to make and sell motors, 
HE if I can only do it by erecting them us well, very well 
then." 

“I am afraid a wasp has got into the honey-pot some- 
how, old man; however, here's wishing you the best year 


you have ever had," and draining my glass I made for the 
Tube station. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


% E. A. C.“ Ampere-hour Meter. 


A very simple type of motor-meter has been introduced under the 
above title by the ELECTRICAL APPARATUS Co., of Caxton House, 
S.W., and is illustrated herewith, the cover being removed. The 
Special feature of the meter is the combination of the armature 
and brake disk, whereby the length of the spindle is reduced to 


„E. A. C.“ AMPERE-HOUR METER. 


about 2 in. The armature consists of а series of flat coils supported 
on a disk shaped like the figure 8, and revolves between the per- 
manent magnets, which also provide the braking effect. 
The commutator, which is made up of four segments, is of 
extremely small diameter, thus reducing the brush friction to 4 
minimum. The brushes themselves each have two knife-edge con- 
tact surfaces, the object being to transform a very light total 
pressure into a comparatively high pressure per eq. in. of bearing . 
surface. This makes it impossible for any foreign matter to 


separate the brushes from the commutator, and thus stop or retard 
the action of the meter. 


tra 
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The field consiste of two semicircular magnets with 
the pole bent inwarde, giving a large pole-face area 
and providing a nearly closed magnetic circuit. These 
magnets are made of bighest-grade magnet steel, 
thoroughly aged; the utmost care is taken to ensure 

anent magnetisation, and a slight variation in 
the flax density will not greatly affect the accuracy 
of the meter, for the armature and the brake disk 
being combined, any Variation would affect both of 
them somewhat similarly. 

The moving element is extremely light, weighing 
not more than 20 grammes, The inertia, therefore, is 
very small, and the meter starts at considerably less 
than 1 per cent. of full load current, with only a 
smali drop in volte, produced by a shunt consisting of 
two turns of resistance wire of negligible temperature 
coefficient, across which the armature is connected. 
This shunt passe« round the inside of the meter, 
givingit à maximum amount of cooling surface. In 
meters of over 30 amperes capacity the shunt is 
enclosed in a separate cover outside the meter, bat on 
the aame base. 

The registering mechanism is of the spring figare 
type, of a specially patented construction, which, it 
is claimed, has only one-tenth of the friction of the 
ordinary counters generally used for this purpose. 
For convenience of testing, the meter can be read to 
two places of decimals, the decimal portion of the 
counter being painted red. Each dial is marked with 
the number of revolutions required to register one 
B. of T. unit at a given voltage. 

Owing ta the lightness of the armature, it is not necessary to 
clamp it for transport, and, therefore, the case need not be removed 


when fixing the meter. 


New Cut-Oats, Meters, &c. 


A novel device which is largely used abroad, and is being intro- 
duced into this country by the WARNER ENGINEERING Co., of 11, 
Dartmouth Street, Queen Anne's Gate, S.W., is the cut-out known 
as Ше "Sargeant," illustrated berewith. In this apparatus a 
bridge piece spans two mercury cups; this bridge piece is raised 
out of the cups throuzh the attraction of an electro-magnet on its 
armature, whenever the current passing through the magnet wind- 
ing exceeds a defined limit. 

Tbe difference between this apparatus and the similar well 
known form of cat-out is, that while with the latter the inter- 
ruption is maintained as long as the excess of current, in the 
“Sargeant ” the magnet winding is in series with the break, and no 
sooner has the break taken place than the bridge piece drops and 
re-makes the circuit. It will thus be seen that the bridge piece 
jumps up and down when there is an excess of current, giving a 
rapid series of interruptions and avoiding such a complete break 
of the circuit, as an ordinary fuse would give. 

The principle use to which the “Sargeant” is being put, is to 
regulate the use of electricity in workman’s dwellinge, the idea being 
to wire а workmsn’s dwelling for four or six lamps, and without the 
use of a meter to limit the supply to two or three lamps alight at 
any instant. It isclaimed by the makers that by eubstituting a 
“Sargeant” for a meter costing several pounds, and expensive to 
maintain, that four 8-c.p. lamps, limited to two alight at the same 
time, can be supplied in a small office or dwelling for 6d. per week, 
the consumers finding their own lamps. 

Many other uses naturally suggest themselves for this compact 
piece of apparatus, and the claim of the makers,'that by its use 
erery supply engineer can add 20 per cent. of small coneumers to 


THE "SARGEANT " Сот OUT. 


his books, is worth consideration at the present time. The base of 
the cut-out is of glazed porcelain, while the whole is of first class 
workmanship, and so arranged that with the metal cover on, it 
may be sealed with the supply company's seal, so as to render 
tampering practically impossible. 

* same firm is placing a well finished combined switch on the 
market, known as the “Guest,” which we also illustrate. This 
iig is best understood if it is considered as an ordinary switch, 
В the dial of which readings сап be taken showing the number 

hours the switch bas been “on.” 
; Quest " was originally designed for electric sigrs, placed at 
rental on buildings, and supplied with energy from the existing 
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Тнв “Guest” METER. 


lighting mains. Sioce all supply companies allow a special power 
rate for radiatora, бс, it will be seen that the combined switch and 
meter, for this or any pirpose where the watts are constant, forms 
an inexpensive and accurate means of measuring the amount to be 
charged on the power rate. 

Supply engineera who erect and maintain lamps at an inclusive 
hourly charge should find this switch meter the simplest means for 
integrating the hours that the lamps are in use. 

Each meter is supplied with а key, and runs 255 hours without 
re-winding. 

A similar meter to the Guest," known as the Lodger,” havi 
instead of the switch an electro-magnetic device for starting an 
stopping the meter when the current is put on from an independent 
switch, is also supplied by the Warner Engineering Co., and it is 
obvious that its uses are similar to that of the Quest," both names 
indicating that they are an auxiliary or sub-meters. 

Another useful novelty supplied by the company is an electric 
cigar lighter. This consists of a plated lamp burning petrol or any 
mineral essence of low flash point. А simple arrangement con- 
sisting of a pair of dry cells, an induction coil and small steel brush, 
enables а spark to be produced which ignites the lamp automatically. 
Since no current is used, eave at the moment of ignition, the 
arrangement is extremely economical. The device can be fastened 
to a wall, energy being obtained from any pair of existing Leclanché 


cells. 
Eddy-Current Brake. 


Messrs. MoBRIs & LisTEB, who, as announced in our Business 
Notes" to-day, have commenced manufacturing operations at 
Carlton Works, Coventry, are making their patent eddy-current 
brake for testing ele:tric, petrol and oth:r motors. The accom- 
panying illustration is from a photograph of a 12-н.р. brake. This 
new pattern of electro-magnetic brake, to which reference has 
already been made in tae ELECTRICAL Review, is designed to 
absorb the output of motors, and to measure it accurately and with 


EDDY-CUBBENT, TESTING BRAKE. 


ease. It consists of two copper disks mounted on a bush which can 
be keyed to the spindle of the motor to be tested. Between these 
disks, and acting as a floating central hub, is an aluminium casting 
which carries the magnetising coils, the external yoke rings, and the 
graduated and balance levers. The coils are excited by a p.c. 
supply, and produce a powerful multipolar magnetic field in the ga 

in which the disks revolve. Eddy or Foucault currents are generated, 
and the output of the motor is thus expended in heating the copper 
disks. The strength of the induced currenta, and therefore the 
B.H.P. &bsorbed, depends upon the intensity of the magnetic field 
and this is readily controlled by means of a rheostat in the exciting 
circuit. The forces resulting from the inter-action between the 
magnetic field and the induced currents in the disks will tend to 
drag the floating system round. The force is, however, opposed by 


is = - á 
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a ee 


& gravitational force, due to the weighted lever. When these two 


forces are equal, the lever will float between its stops. The torque 
or turning moment exerted by the motor in lb.-ft., is then equal to 
the product of the weight in pounds into its radius of action in feet. 


In a circular which has just been issued by the firm, a number of 
Pd Be which are claimed for the apparatus are 
В 


iagrams showing dimensions and particulars of prices are 
included. 


NEW PATENTS APPLIED FOR. 


Compiled aye for this journal by W. P. Tuowrsox & Co., Electrical Patent 
ents, 829, h Holborn, London, W.C., and at Liverpool, to whom ail 
inquiries should be addressed. 


7,8864/06. ''Improvements in magneto-electric ignition apparatus for internal 
combustion engines." TRE ELECTRIC Ienition Co., Lrp., and Е. Н. HALL. 
(Date epped for under Rule 5 of the Patents Rules, 1906, April 2nd, 1906.) 
January 15th. 


917. ''Electro-magnetic method of change speed gears for automobiles and 
the like.” G. А. Tucker. January 14th. 

919. ‘‘ Improvements in electric clocks.” 
January 14th. 

927. “Improvements relating to switches in the cap of incandescent electric 
lamps." J. METC ALTE. January 140}. 

944. ''Improved method of securing underground cables for electric tram- 
ways and the like and connecting apparatus therefor.” J. L. MERINI, 
January 140. (Complete.) 

975. " Improvements in means for compounding and regulating direct current 
dynamo electrical machines.) FELTEN & GrviLLEAUME-LAHMEYERWERKE ACT.- 
Ges. (Date applied for under Patents Act, 1901, January 13th, 1906, being 
date of application in Germany.) January 14th. (Complete.) | 

987. “Improvements in and relating to electro-magnets having movable 


cores." THE British Тномвом-Носѕтох Co., LTD., and E. B. WEDMORE. 
January 14th. 


906. “Improvements in commutators or distributors of electric ourrent.”’ 
E. W. Bowen. January 15th. 


998, '' Electrical Morse signalling lamp." W. H. MıLLETT, January 15th. 

1,003. “ Improvemente—retating ‘to auxiliary . machines for 
Equaising the output of main dynamo-electric generators supplying energy to а 
Aae сеты load," THe LaNcasuikE DyxaMo AND Motor Co., LTD., 
F. G. WARBURTON and А. Н. KELsALL. January 150. $ : 

1,006. “Improvements in brush-holders for dynamo-electric machinery. 
A. P. Woop and Tre LANCASHIRE DysaMO AND MoTon Co., LTD. January 
15th. 


1,009. Improved accumulator.” C. Н. Мохтсомеку. January 15th. 


" Improvements" in and relating to ceiling and like ‘roses’ in con- 
Оо. ашы с: lighting or the like.“ G. F. Ккхүох. January 15th. 
1,034. '' Improvements in terminals for electric accumulators, batteries and 
other electrical apparatus.” К. R. Змітн. January 15th. (Complete.) 
1,049. "Improvements in electro-magnetic clutches.” J. WaTzkE. Janu- 
ary 15th. (Complete.) 


1,061. ‘Improvements in or relating to telephone systems." T. W. 
McKENZIE and W. C. Mackenzie. January 15th. M N 
1,070. "Improvements in and relating to electric candle lamps. 
R. GRIFFITHS. January 15th. (Complete.) ‚ Mo 

AA rovements in electric induction furnaces.’ OCIETE . 
Eon Ux bos LA METALLURGIE ELkcTRIQUE. (Date applied for under 
Patents Act, 1901, March 7th, 1906, being date of application in France.) 
January 15th. (Complete.) 

1,082. Electrical bell-ringing apparatus.“ 
(Complete.) | К 
1,085. шр ы ч magnetic separators. 
January 15th. (Complete. | ? | | 
1,096, “Improvements in electric current switches. F 
LAHMEYERWERKE Acr.Grs. (Date applied for under Patents Act, e 
January 15th, 1906, being date of application in Germany.) January р 
Complete.) | | 
| 1.097. "Improvements in and relating to fittings for electric lamps. 
E. ScHATTNER. January 15th. | | 
1,098. ‘Improvements in and relating to the supply conductors of сесии 
railways and the like.” THE British Тномѕом-Ноџвтох Co., Lrp. (Gener 
Electric Co., United States.) January 15th. | | um — 
1.099. ‘‘ Improvements in and relating to electric switches. E i Mis 
Тномвох-Носовтох Со., Lrp. (The General Electric Со., Unite ates. 
January 15th. | | — 

“ vements in and relating to dynamo-electric machines. E. 

о sim. (Date applied for under Patents Act, 1901, е М e 1906, 
being date of application in United States.) January 15th, (Comp ete. 

1.140. “Improvements in track brakes for electric railway and tramway 
vehicles.” J. S. Rawortu and A. B. RAwonTH, January 16th. РЕ 

1141. ‘Improved box or covering for lead cased electric cables. : 
BTRATTON and E. A. CLAREMONT. January l6th. (Complete.) | NM 

1149. ‘Improved gear for operating magneto-electric ignition аррагаіш “4 
internal combustion engines.” B. LAWRENCE, J. Т. ОВЕК 8 

нквох. January 16th. | . ài 
d^ 158, "Improvements relating о се controlled commutator switches 

. Brionks. January 16th. (Complete. | | "A 
81190 * Improved device for bolding rom and pres one Pi iis in me 

x lators and fo 

perts of electrical accumu end (01 an Lan. January 10th. 
oses.” W. Peto and Peto an А 
1140 “ Improvements in eeuna исле machines commonly called 
9 » 
tic machines.“ А. E. DEAN. January * | К | 
n 171. "Improved process for the electrolytic separation of metals. A 
$ * 
T. Jun. January l6th. ne | 
ЕР a Improvements in electric circuit closing devices." J. J. STOCKHALL, 
‚191. 
. January 16th. (Complete.) i M Р Рие 
sr “Improvements in electrical measuring instruments. P. HAMIL 
? LJ 
uary 16th. . Р 
rt * Improvements in and 5 e^ 29 р: 555 0 | 
incandescent electric tempo chalt Germany.) January 16th. 
етае 5 i he treatment of refractory 
and relating to the 
HE Uu Bend TuHoMxsoN-HousToN Co., LTD. (The General 
Шеше Со. VVV mes i d nt electric lamps.” 
1.198. "Improvements in and relating to incan еге песа 
THE BRITISH Тномвон-Носвто Co., LTD. (The Genera ec um 
VU» i descent electric lamps.”’ 
ts in and relating to incande | 
a HONRON-HOUBTON Co., Lap. (The General Electric Co., United 
States.) January 16th. — M 
" ments in and relating to incandesc 
Bine 10 Houser Co., Lrp. (General Electric Co., United States.) 
January 16th. 


І. H. Parsons and A. E. J. BALL. 


F. FLUcxkIuERR. January 15th, 


8. О. CowpER-CoLes. 


1,201. ''Device for igniting gas lamps by means of electric sparks.“ E. C. R. 
Munks. 


(Aktiengesellschaft fur Automatische Zund und Lösche Apparate, 
Switzerland.) January 16th. (Complete.) 


1,208. “Improvements in electric illuminated signs, advertisements and 
decorations." H. MicHALKE,. January 17th. 


1,282. ‘‘ Improvements in or connected with electric ignition apparatus." 
F. H. P. Beatson. January 17th. 


1,242. “Improvements in or relating to alternating current commutator 
motors." SizMENS-SCHUCKERTWERKE G. 1. n. H. (Date applied for under Patents 


Act, 1901, January 20th, 1906, being date of application in Germany.) January 
17th. (Complete.) е 


1,248. “Improvements in or relating to the starting and lation of electric 
motors." BSIEMENS-SCHUCEERTWERKE Ө.м.в.Н. (Date applied for under Patents 
Act, 1901, February 3rd, 1906, being date of application in Germany.) January 
17th. (Complete.) 


1,257. “ Improvements in apparatus for producing alternating electric 
currents," G. Marcon: and CONI's WIRELESS TELEGRAPH Co., LTD. 
January 17th. 


1,264. “ Improvements in the manufacture of electrical accumulators.” E.M. 
Mirza. January 17th. (Complete) 


1.277. ‘Improvements in electric switches." Тнк British THomson- 
Носвтох Co., Lro. (The General Electric Co., United States.) January 17th. 

1,278. ‘‘Improvements in and relating to perane mechanism for electric 
switches." THE BRITISH THomson-Hovston Co., LTD. (The General Electric 
Co., United States. January 17th. 


1,279. ‘Improvements in and relating to the control of peyer transmitting 
mechanism, in which the power is obtained from an electrio generator driven 
һу a prime mover or other source." THR BRITISH THomson-Hovustox Co., 
LT». (The General Electric Co., United States.) January 17th. 

1,280. Improved means applicable for use in attaching electrical measuring 
instruments to a switchboard.” HARTMANN & Braun AkT.-GEks. (Date 
applied for under Patents Act, 1901, July 5th, 1906, being date of application in 
Germany.) January 17th. (Complete.) 


1,292. ‘Improvements in and relating to a process for the 
alternating currents by means of the electric arc." E. RUHMER. 


eneration of 
(Complete.) 


anuary 17th. 


1,293. ‘‘ Improvements in electric signalling installations.” Simwens Bros. 
AND Co., Lrp. (Siemens & Halske Akt.-Ges., Germany.) January 17th. 


(Complete.) 
" Improved method and means of producing alternating currents of 
electricit 


1,299. 
у from continuous currents of the same." H. Manners and А. W. 
SHARMAN. January 18th. 


„ 1,301. ''Improvemente in and relating to electrical ignition devices for 
internal combustion engines." E. H. CLIFT., J anuary 18th. 


‚1,903. “Improvements for using direot-working telephones for inter-commu- 
nication purposes." Е. A. Davis and A. BRookMAN. January 18th. 
1,321. 


й " Improvements in operating electro-magnetic track brakes.” A. V. 
NEWELL, January 18th. | 


1,830. “ Electric belt." A. Ноңхско and I. Speatixe. January 18th. 
1,333. “Improvements in and relating to automatic electric-current takers 
for locomotors in series." L, PoTTERAT. January 18th. (Complete.) 
1,334. “Improvements relating to electrical switches." D. К. Моввіз and 
G. A. Lister. January 18th. ; 
1,843. ''Improved support for the filaments of electric lamps.” A. GREEN and 
G. Barton. January 18th. 


1.347. Improvements in or relating to the 
dynamo armatures." THE 


January 18th. 


1,348. ‘Improvements in or relating to the insulation of dynamo armatures.'" 
, THE ELECTRIC IoN1TION Co., Lrp.,and F. H. Нат. January 18th. 


1,356. ‘Improvements in or relating to devices for regulating pressure of 
alternating current generators." GANZ & Co., E1isENGIESSERE} UND MASCHINEN- 
FABRIKS ACT.-GEs. (Date applied for under Patents Act, 1901, January 19th, 
1906, being date of application in Germany.) January 18th 


winding of certain types of 
ELECTRIC IGNITION Co., LTD., and F. Н. 


> 


. (Сошр!е{е.) 
1,958. ‘‘ Improvements іп or relating to electric switches." A. L. AMBLER. 
January 18th. 
1,362. 


** Improvements relating to insulators for electric conductors." H. H. 
Lake. (W.G. Clark, United States.) January 18th. (Complete.) 

1,866. “Improvements in electric oontact makers and high tension current 
distributors.” 


8. J. Watson and THE WESTLAKE MOTOR SYNDICATE, LTD. 
January 18th. 


1,9878. ‘‘ Improvements in connection with the electric lighting of railway 
and other vehicles." С. A. Park and С. L. Mason, January 18th. 
377. 


1, ‘‘Improvements in or connected with enclosed flame are lamps.“ 
W. J. Davy. January 18th. 
1.986. 


Sf ‘‘ Improvements in sound transmitting and regulating devices for use 
with telephones, speaking tubes and the like.“ E. SENGER. J anuary 18th. 
1,395. “Improvements relating to insulators for electric conductors." Н.Н. 
Lake. (W. G. Clark, United States.) January 18th. (Complete.) 
1,397. Improvements in and connected with the 
L. W. P. Cnetwynnp, F. W. 
January 19th. 


1,401. ‘* Improvements in overhead conductor 
T. GREGOR. Janüary 19th. 


1,417. ‘Improvements in condensers for electrical purposes." J. A. 
MawusHaLL. January 19th. 


1,432. ''Balanced electro-mechanical tractor equipment alternately or 
simultaneously receiving or generating its driving power." A. FERON. (Date 
applied for under Patents Act, 1901, January 20th, 1906, being date of appli- 
cation in Belgium.) January 19th. (Complete.) 

1,449. “ Improvements relating to the brakin 
vehicles." T. Fraser. January 19th. 


1,456. ‘Improvements relating to electric-current transformers.” 
Faria. January 19th. (Complete.) 

1,457. “Improvements in or relating to the control of induction motors.“ 
M. Мсн. January 19th. (Complete.) 


mariners’ compass. 
CLARK and KELVIN X JAMES Wue, LTD. 


Points on electric tramways.’” 


g of electrically-propelled 
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PUBLISHED SPECIFICATIONS. ` 
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t 

Copies of апу of these Procida tona may be obtained of Messrs. W. Р, ‹ 
THOMPSON & Co., 822, Hi 


igh Holborn, W. C., and at Liverpool, price, poat! 
free, 9d, (in stamps). 


y 


1905. 


APPARATUS FoR GENERATING AND UriLisING HiGu-Tension ALTERNATING С 
RENTS FOR THE IGNITION OF EXPLOSIVE MIXTURES N INTRARAL CoxBU 
ENGINES. L. J. Le Pontois. 26,590. December 20th. 

ARATUS FOR ADJUSTING THE Compass AT SEA WITHOUT Sights, W. Th 
us Baron Kelvin and Kelvin & James White, Ltd. 26,759. December 
PARATUS FOR ADJUSTING THE COMPASS AT Sea WITHOUT SIGHTS. W. 

= Baron Kelvin and Kelvin & James White, Ltd. 26,7694, (Date a 
under Rule 5, Patents Rules 1905, December 22nd, 1905.) Decem 

FILAMENTS OF INCANDESCENT ELECTRIC Lamps, A. Bourdos, R. Rot 
J. W. Sutcliffe. 26,855. December 23rd. 
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CORRUPTION. 


Tur Prevention of Corruption Act has now been in force 
just over a month; and so far as we bave observed, no 
prosecution has yet been entered under its provisions. 
But it has excited a certain amount of attention — none 
too much. in view of ite importance to the trading com- 
munity. 

The last Christmas under the old law has passed and gone, 
with all its bribes and tips and presents from aeller to buyer, 
cash, turkeys, cigars, cases of wine and miscellaneous articles, 
only to be enumerated by reference to а * stores catalogue. 
Will next Christmas be the same as ite predecessors, or 
will the new Act really see the end of these degrading 
customs 

And if these outward and open manifestations of the 
brotherly love of the man who has something to sell for the 
agent of the man who has something to buy really cease, 
will the evil simply assame new and more sinister shapes? 
Is it actionable to play a game of chance with the agent of a 
buyer and lose the game ? Is it actionable to make a loan 
to the friend of a friend, who happens to be the agent of 
a buyer * Is it actionable to buy a patent from an ingenious 
engineer who has orders to give out ? 

What is corrupt consideration ? Business men may well 
give a little thought to Ше point, because a mistake as to 
the precise meaning of those two words may decide whether 
some of them are inside or outside the walls of a gaol next 
Christmas. We hope they will not feel insulted by this plain 
statement of fact. What we fear is that the “ old hands ” 
at the game will continue to play it in the old way, in per- 
fect secrecy, unscathed ; and that the unwary, careless, 
easy-going and much less criminal man may be found out in 
a technical offence and severely punished. 

We have seen several hysterical letters, stating that it 
will be dangerous to tip a porter or to give “ cabby " an 
extra twopence. Anyone who raises such a question has. 
of course, no notion of the meaning of the word 
“ corruptly.” 

Unfortunately, the new law offers no new facility for find- 
ing out ; but it makes it an offence to offer or to solicit 
a bribe. The buyer (for another party) who asks for a con- 
sideration will place himself in a very dangerous position. 
The buyer who even interviews a doubtful seller alone 
will place himself in a risky position ; and we strongly 
advise all engineers who value their reputation to take care 
how they treat with the representatives of firms not known 
to be honest. | 

The fact is that, when all is said and done, the law will 
only be effective in so far aa it is supported by public opinion. 
We are glad to see signs that public opinion is waking up. 
Chambers of Commerce and many public bodies have passed 
resolutions favourable to the Act. The Local (tovernment 
Board has issued a circular. The trades have held meet- 
inge. It is said that Lancashire coal merchants have met 
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to consider how they are to manage without giving tbe 
customary Fonus to the engine man of the mill on every ton 
of coal delivered. 

A very useful digest of the Act and its bearings on business 
transactions by Mr. C. J. Howarth, solicitor, has reached us. 
Mr. Howarth shows the wide range of the Act, which 
clearly covers even corrupt transactions never carried 
through, but only contemplated. On the other hand, he 
shows that those innocent of corrupt actions need have 
no fear. 

Perhaps the most encouraging sign of all is the 
formation of a league, called the Secret Commissions and 
Bribery Prevention League. This league has for its objects 
the formation of public opinion and the publication of cases ; 
to inquire into alleged corrupt practices and to institute 
proceedings ; and it is well supported by prominent business 
men at the outset. The secretary is Mr. A. S. W. Gwyn, 
and the temporary office, 58, Coleman Street, Е.С. We 
hesitate to criticise such a useful enterprise ; but we are 
strongly of opinion that such a society should aim at 
receiving upon its roll of membership every honest trader in 
the country. To this end the rate of subscription should be 
reduced toa very much lower figure: at present it ranges 
from £3 3s. for a company to £1 11s. 6d. for an individual. 

One thing which should not be overlooked, is the question of 
the education of the young in regard to honourable dealing. 
We should like to see the Minister of Education issue a 
special circular to every elementary school, setting forth the 
evils at which the new Act is aimed. Many a young man 
makes his first false step from a lack of exact knowledge. 
He may be sent out to get orders by a prosperous employer 
who, perhaps, adds to the solid eminence of a successful 
business man, a spurious reputation for piety ; and he may 
be told that it is the custom to share his commission with 
certain buyers, and he is expected to do it, and say nothing 
about it. An exact instruction as to the law, and the terrors 
it holds for himself, would be of the utmost value to that 
young man; and it would probably assist him also to 
know that in the event of discovery his employer would 
certainly deny all responsibility, and hold up his hands in 
horror at such practices. 

Our Universities, Technical Schools and Institutions 
should also take steps to see that all students and members 
are well informed as to the new law. So insidious is the 
disease that even a sense of honour is not always sufficient, 
in the absence of knowledge as to the many forms which 
corruption assumes. 

As a circular on this subject, the advice of Polonius to his 
son would be hard to beat :— 

Look thou character ! 


Do not dull thy palm with entertainment of each new-hatched, 
unfledged comrade. 


Neither a borrower nor a lender be. 
This above all, to thine own self be true, 


And it must follow, as the night the day, 
Thou canst not then be false to any man. 


IN a recent issue we discussed an impor- 
tant address delivered by Sir Sandford 
Fleming before the Eighty Club on a pro- 
posal to establish a great Imperial Intelligence Union to 
vromote the consolidation of the Empire, and we now have 


Cables and the 
Colonies. 


before us another paper, which was read by Mr. Arthur W. 
a Beckett at a meetiny of the Royal Colonial Institute 
in December last, dealing more or less with the same 
subject, thus showing that it is receiving earnest con- 
sideration. The paper was entitled ** The Colonial Press," 
and gave rise to an interesting discussion by representatives 
of the Australian, Canadian, West Indian and other Colonies’ 
Press. Mr. à Beckett stated his belief that the best traditions 
of the British Press were sometimes safer in the hands of the 
Colonies, and he had found during a recent visit that his 
colleagues in Jamaica were as keenly alive to the interests of 
the Empire as in London. — An interesting comparison was 
made of the state of things before the advent of telegraphic 
facilities to New Zealand, when news of important Empire 
events reached far distances by post or other 
similar means, and the paper elicited that the Press 
recognised the necessity for still greater facilities than are 
at present available. Mr. à Beckett understands the chief 
drawback to the existing state of affairs, from a New Zea- 
land point of view, to be that the cable service is designed 
primarily for Australian readers, and does not give news 
affecting New Zealand as much prominence as would be 
given were the service purely a New Zealand one. A com- 
plaint also comes from Canada that the dailies get British 
news through New York, but the Canadian Associated 
Press, subsidised by the Canadian Government, and repre- 
sented by a Canadian in London, should change this state 
of affairs. However, these instances show that the system 
is disjointed, and point to the utility of establishing a 
central organisation. Mr. à Beckett admits that when 
Britons are at the head of affairs in the centres of informa- 
tion, British interests are not allowed to suffer, and he 
proposes the creation of a society founded in the best 
interests of inter-colonial journalism, its title to be the 
* Guild of the British Imperial Press." The initiation of 
a small body to consider this urgent question in time to 


advise and confer with the Colonial Representatives coming 


over this year would seem to be the next necessary step to 
be taken. 


We believe the further consideration of Empire develop- 
ment and consolidation will help to place the question of the 
dissemination of news suited to the needs of the Empire on 
a more settled foundation. Its aspect is probably more 
political than scientific, but as one of the most important 
factors is the closing up of gaps in the Imperial chain of 
cables, there seems to be no apology needed for its extended 
consideration in our columns. The cost of the undertaking 
and the ways and means of its development and maintenance 
should not be left to chance, for the scheme is easy to con- 
ceive and it is not difficult to carry out a service at once 
profitable to the Empire, and at the same time fully under 
the supervision and guidance of any governmental body, so 
far as the dissemination of news is concerned. An 
organisation may be set up as sober and as judicial as the 
judiciary of this country, which cannot be affected by any 
Imperialist statesman in any way whatever. It is upon 
these lines then that we think this vital question should be 
pursued, and with all the energy possible if it is to be rescued 
from its snowbound condition. The first step in this 
direction was taken at the meeting of the Associated 
Chambers of Commerce last year, when a resolution in favour 
of the Imperial Prees supply was adopted, and it is to be 
hoped that further concentrated effort will soon lead to the 
successful issue of this question. 


UNDER the heading of Agitation and 
5 Invention,“ our contemporary the Tele- 
w sis : graph Chronicle refers to an improved form 
of polarised sounder which has just been 

introduced by the Post Office. 
A polarised sounder is used in the metropolitan inter- 
communication: system, which provides for metropolitan 
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offices being inter-connected by means of a switch located in 
the Central Telegraph Office, so that telegrams may be sent 
direct instead of being received and re-transmitted by the 
central office. Under this scheme central battery work is 
in ше; and as the polarised sounder requires no relay, the 
apparatus at the ont offices is reduced to a minimum. 

The polarised sounder hitherto used is a vertical form, 
somewhat similar to the old Neales dial instrument. The 
new form is simply the ordinary pony sounder, but with the 
soft iron yoke removed, and a small horse-shoe permanent 
magnet placed under the cores, which are so polarised as to 
oppose the spacing current and assist the marking current. 
In the old form the armature was polarised. In both types 
the coils are wound to a resistance of 5,400 ohms, shunted 
во as to give a joint resistance of 4,500 ohms. 

By winding the new polarised sounder differentially, it 
can be used for duplex working, thus dispensing with the 
necessity for relays, 

Central battery telegraph working is being rapidly 
extended throughout. the country, and, ав in London, so 
in the provinces, the relayed sounder is being rapidly dis- 
placed by the polarised form. In the system of C.B. working 
adopted, the sounder is actuated by impulses from a con- 
denser, which is charged. and discharged by the movements 
of the transmitting key at the sending end. 

The advantage of this system of C.B. working over the 
closed-circuit system in use in America, is that no current 
flows except when the condenser is operated. In this 
country, too, the use of the condenser admits of joining 
intermediate offices in * leak instead of using a loop. 


Last week the Hull Electric Lighting 
Committee, adjudicating tenders for a 
steam dynamo of 500 Kw., was recom- 
mended by the electrical engineer to accept a German tender 
(not the lowest) on the ground that German firms could 
make better high-pressure machinery than British manu- 
facturers. The argument was ostensibly based on previous 
experience with British plant. The Hull electricity supply 
is carried on with high-pressure direct-current transmission 
to sub-stations, and apparently breakdowns had been not 
uncommon. 

It appears, however, that only one British firm was asked 
to tender, and we surmise that this was only a matter of 
form, for clearly it was never intendèd to place the order for 
the dynamo at home. The engine, on the other hand, is to 
be British. | 

We feel bound to protest strongly against the sweeping 


A Libel on 
British Firms, 


and unjustifiable condemnation of British work attributed 


to the Hull electrical engineer. To begin with, what 
evidence is there to show that the existing machines were at 
fault, rather than the management of them ? There are many 
perfectly successful examples of English dynamos and motors 
working at pressures up to 2,000 volts; and in Manchester 
9.000-volt machines have been used, no difficulty being 
experienced in their construction or operation. The voltage 
at Holl is 2,000. 

Wecan name three British firms, without hesitation, which 
are experienced in such work and well able to carry it out; and 
4 fourth, one of our largest concerns, which actually owns the 
Thury patents in this country, and is in possession of the 
unique experience of M. Thury, who has built a p. C. machine 
of 25,000 volte, and thinks nothing of a mere 2,000 volts ! 
Ошу last Angust we described his system of D.C. trans- 
ai from Moutiers to Lyons, at pressures up to 60,000 
Volts, 

In the face of these facts, we can only characterise the 
statement in question as preposterous. There was, apparently, 
no intention to place the order with a British firm, and no 
desire to do go. Hence the abuse of British work. 


ON THE PREVENTION OF BREAKDOWNS 
IN CENTRAL STATIONS. 


By "RESEARCH." 


It is the rule in central stations to make a record of all 
breakdowns on the daily log-sheet, but unless something 
further is done, the number of breakdowns will not tend to 
diminish. Failure of supply or defective supply tends to 
shake the faith of the general public in electricity, and 
retards its general adoption. A book should be kept where 
all breakdowns, however slight, are recorded. A careful 
study of this book will show how many accidents may be 
avoided. The writer bas kept such a book for several years, 
and always made a point of getting fall information from 
persons present during the breakdown, if he did not happen 
to be there himself. The stations he was connected with 
were fitted with the most up-to-date appliances by the best 
makers. 

Accidents that caused either temporary failure of supply, 
or defective supply, were classified under four headings :— 

I. -Defective machinery or apparatus. 
I .— Preventable accidents. 

III.— Faulty automatic apparatus. 

I V.— Accidents due to carelessness. 

The following table shows which class was responsible for 
the most breakdowns :— 


Classification. ета 
I.—(a) Engines or acces:ories 3 6 
(^) Generators or motors 9 18 
(c) Cables or wiring ... be 10 20 
JI.—(«) Engines or accessories 2 4 
(^) Generators or motors 4 8 
(c) Cables or wiring ... 6 12 
III. — (a) Mechanical e» 2 4 
~ (b) Electrical 7 14 
IV.—General ... 7 14 


First of all, a brief description of the various breakdowns 
will be given, and then the lessons the writer has drawn from 
them by studying the causcs. 

Dealing with the first class and sub-dividing this, as shown 
in the table, we find that the three engine breakdowns were 
unavoidable, and the engine room staff could not be blamed 
in any way. Generators and motors used in works were 
responsible for nine breakdowns. Two of these were due to 
commutators and four to high tension coils on alternators 
giving way. Out of the ten defects on cables, six were due 
to the insulation of high-tension cables breaking down. 

Class II.—Many of these might almost have been classed 
under the heading “ carelessness,” but that class has been 
reserved for inexcusable carelessness. 

(a) Engines or accessories.— Two stoppages were due to 
bolts working loose and  necessitating the engines being 
stopped to tighten them up. | 

(5) Generators and motors used in works.—Two cases of 
shunt connections to adjustable resistances being caught in 


the gearing to regulating handles, and the shunt circuita 


being broken. Опе case of а shunt connection on a machine 
being almost broken by aman incleaning the machine, and the 
shunt circuit failing whilst the generator was on load. There 
were two cases of cables earthing to tubing through the 
latter not being fitted with insulating bushes. In the first 
case this caused а condenser motor to stop at an unfortunate 
time, and in the second case the cable led to the 
only balancer in use at the time, and thus caused serious 
trouble. Another case was the fuse blowing on the air- 
pump motor. This was rather a common accident at one of 
the stations dealt with, and though as a rule it was of little 
consequence, yet sometimes it seriously affected the supply. 
(c) Switchboards and cables.—A generator cable fell out 
of the thimble connecting it to the switchboard and cut the 
machine off load, thereby throwing a heavy overload on the 
battery. This was, of course, caused by overheating, either 
of the switch contacts or through the defective soldering of 
the cable into its thimble. In many central stations the 
generator and feeder cables are taken vertically downward 
from the switchboard with very little support, other than 
that afforded by the thimbles. Another case was a fire on a 
high-tension switchboard originated by the breakdown of the 
insulation of a synchronising cable. The board was fitted 
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with oil-break high-tension switches, and the boxes containing 
the oil used to leak occasionally, and the fact of the surface 
of the slate being covered with a film of oil enabled the 
arcing mentioned to start a fire, necessitating the board being 
made dead to get the fire under. 

A serious case of fire was caused by sparking which set fire 
to the insulation of cables leading to the switchboard and out 
of sight. Hundreds of pounds’ worth of damage was done, the 
lighting and powersupply interrupted forseveral hours, and the 
traction supply stopped for a day or so. The last case of 
this class was caused by a part of the wiring for lighting the 
station, earthing to the steel tubing. This tubing being of 
the slip-joint variety, was & poor earth, and some distance 
from the original fault, the steel tubing arced to the lead 
covering of a large feeder, burning it through and starting a 
fault on the feeder. "Through the fault on the wiring, the 
station was thrown into darkness. 

Class III.—There were nine breakdowns caused by the 
faulty acting of automatic appliances. This class is sub- 
divided into two divisions. 

(a) Mechanical appliances.—In one case the automatic 
knock-off gear fitted on an engine, to shut the steam off if 
by апу chance the speed exceeded a certain limit, failed to 
act. Tbis caused an excessive rise in voltage, а bad thing 
for consumers using their lamps at the time. The second case 
was more serious. Ап overload valve fitted to an engine to 
admit high-pressuresteam direct into the low-pressurecylinder 
in the event of a sudden heavy overload, apparently worked all 
right, but after paralleling another generator, tbis valve could 
not be got to return to its original position, and the engine 
was taking steam at an excessive rate. The boiler pressure 
was considerably reduced before another engine, started up 
cold, could be got on load to take the place of the faulty 
engine, 

(^) Electrical appliances. Numerous cases of circuit 
breakers, both of reverse current and overload types, acting 
when they should not have acted, or failing to act when 
they ought to have done so. In two cases generator arma- 
tures were seriously damaged by their circuit-breakers 
remaining in during a fault. 

Class IV.—Accidents caused by carelessness of staff.—A 
-1,000-H.P. set ор load was pulled up and had to be taken 
off the bus-bars at once, owing to the bearings not having 
been inspected several times during the shift. The engine 
was fitted with forced lubrication, and one of the supply 
pipes had become obstructed, causing the overheating of the 
unlubricated part. 

Three cases were due to the carelessness or ignorance of 
switchboard attendants. The first was due to the reckless 
synchronising of two alternators. In the second case a 
wrong switch was put in by mistake, switching a standing 
machine on to the bus-bars instead of a machine that had 
just been run up. The third mistake was a little excusable. 
An alternator was being run up on some high tension 
feeders that were not alive at the time. The exciter refused 
to generate, and leaving all switches in the attendant went 
to the exciter to investigate. It suddenly started generating, 
and caused an excessive pressure to be applied to the cables, 
which broke down. 

One accident was due to an official interfering with the 
switchboard, instead of leaving matters to the attendant-in- 
charge. The last case nearly resulted in the death of two 
men. The outside repair gang of a traction system were not 
notified of the current being left on the trolley wires one 
night for special reasons. As a general rule the current 
was switched off from 12 midnight to 4 a.m. The men 
were working at a feeder pillar, and could not get the front 
door open. The back door would open, and they therefore 
got a crowbar and tried to force open the front door, incident- 
ally shorting the bus-bars and receiving severe shocks. 

We come now to the description of different methods for 
keeping the number of interferences with the supply of 
electricity down to the minimum. 

Continuous-current generators and motors used in the 
works.—A weekly insulation resistance test should be taken, 
using an ohmmeter and generator, the latter giving twice 
the working pressure of the machine tested. The main 
thing to find out is whether the machines have an insula- 
tion resistance above or below a certain fixed safe limit. All 
shunt connections on machines should be made with much 


larger wire than is necessary for current carrying purposes. 
The cleanera should be warned to keep clear of the wires, 
and fancy coils and loops should be avoided, especially near 
any of the gearing connecting the regulating handle on the 
switchboard with the adjustable resistance. M 

High-tension alternatine-cnrrent generators are best left 
untested, except for an extra-high-tension test immediately 
after the erection of the machines at the works. Coils will 
break down quite soon enough without meeting trouble 
halfway by high-tension tests. A spare generator should 
always be in readiness for use in case of a breakdown, as 
with a high-pressure supply, a generator or cable is either good 
or bad, and the transition from one state to the other is 
instantaneous. 

Batteries are invaluable in central! stations. -If the 
the generators on load fail, the obliging battery supplies all 
or part of the system: until repairs are effected, although it is 
overloaded two or three hundred per cent. In a three-wire 
system, if the balancers breakdown the battery does the 
balancing, and if a heavy out-of-balance comes on. it can be 
dealt with by charging one-half of the battery and discharg- 
ing the other half. Batteries often get very badly treated, 
and this is the reason they are in disrepute in many stations. 
In high tension supply stations a motor-generator and а 
hattery form a very good combination. Economy can be 
effected by shutting down the engines at times of very light 
load, and keeping up the supply by running the motor- 
generator from the battery. 

Cables and wiring in works.—The cables connecting the 
generators to the switchboard should be of the fireproof 
class, carried either in troughs or on shelves fixed to the sides 
of the foundations until they have to rise to the switch- 
board. They should be fastened to the wall by insulated 
cleats or lashed to insulators. Where they pass through the 
floor of the switchroom or switchboard gallery, they should” 
be pushed through earthenware ducts fixed in a vertical 
position against the wall. The holes should be completely 
closed by split wooden bushings fitting round the cable; 
this will greatly decrease the chances of fire damaging the 
switchboard. In many stations there is a large hole behind 


the switchboard through which the cables are brought up; 


in the event of a fire below the switchboard where so many 
cables, shunt resistances, «с., are placed, this hole 
acts as a chimney for the flames, and may result 
in untold damage being done. The writer oen 
call to mind a serious fire that would have done 
comparatively little harm if earthenware ducts or some- 
thing similar had been used. Wiring for motors or lights 
in the stations should all be carried out with screwed con- 
duit, well earthed, and kept quite clear of lead-covered cables 
if any such are present 

To avoid any possibility of the station being thrown into 
complete darkness, it should be lighted by two distinct 
systems. If the station supplies both lighting and traction, 
a lighting circuit should be taken from the traction supply 
as well as from the lighting supply. 


The motors used in the works should not have circuit- . 


breakers in circuit with them, but clip copper wire fuses 
fitted with & porcelain handle and shield for protecting the 
hand. The fuse should be visible, so that the attendant can 
see if itis getting hot, and plug in another fuse in parallel 
if he thinks it at all safeto doso. "This arrangement; would 
often allow of a motor being kept going during heavy loads, 
and also permits of a fuse being withdrawn and renewed if 
necessary without stopping the motor. 

Efficient means of extinguishing fires should be con- 
veniently situated in every station. Water is out of the 
question, as it could only be used after all current was cut 
off. Non-inflammable non-metallic buckets of sand should 
be placed on the switchboard gallery. Chemical fire extin- 
guishers should be placed at convenient points throughout 
the works, and care should be taken to see that they are not 
mere toys but efficient fire extinguishers. The floor round 
the switchboard may be of wood, treated in such a manner 
as to render it non-inflammable. The writer has seen 
euch a floor turn black with the heat without catching 
fire. 

Red signal lamps should be fixed in prominent positions 
in each room of the station, and switched on from the 
switchboard. The shift engineer or superintendent can 
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thus be quickly summoned in case of accident, wherever he 
may be at the time. 

The writer is of the opinion that traction feeders are the 
only ones that should be fitted with maximum current, 
circuit-breakers. Generators and balancers should be either 
fitted with fuses blowing at a considerable overload, or, 
better still, with some kind of carbon-break switch-fuse 
similar to the type described recently in this paper as part 
of the equipment at the new Birmingham station. These 
act in а similar manner to a Maximum circuit-breaker fitted 
with a time relay, and the first cost is or should be much 
less. 

Lastly, the switchboard attendant should be supplied with 
an up-to-date, accurate diagram of all connections, and 
encouraged to get a thorough understanding of every opera- 
tion ke haa to perform. He should also study what would 
happen in the event of any accident occurring, and decide 
beforehand what he would do in each emergency. This would 
help to prevent him from losing his head at critical moments 
and doing reckless things, causing great damage. The subject 
of this article is а very important one, and whilst nothing 
new has been brought forward, still, attention may have 
been drawn to some points that have not receifed sufficient 
notice in some central stations. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


The Barrett Controller Regulator. 


THR ELECTRICAL APPABATUS Co., of Caxton H 
| i i; ouse, 8.W. 
introducing ап extremely ingenious device for the prevention of 


iron plate, which is attached to the cont iste of a stationary 
with camming and arresting teeth ; ш ps 5 
placed in Position, locks with the stationary plat 
steel pawl which ìs actuated by gravity, and ad 


rent and the arc which has to be broken each time the handle is 
advanced a step, the burning and pitting of controller fingers are 
avoided. The adoption of the regulator is accompanied by a distinct 
improvement of the lcad curve, as the eudden rushes of current 
necessarily accompanying improper acceleration are rendered 
impossible. 


Samuel's Patent Drawing Pen. 


Draughtsmen, who have for years suffered from the inconveniences 
of the ordinary drawing pen, will welcome this instrument, which 
is being supplied by the Union Drawinc OrriIcE, St. Vincent 
Street, Glasgow. | 

It consists of a pen of ordinary type, provided with an arrange- 
ment which permits of the instant opening of the pen for cleaning, 
and its reclosing without altering the adjustment, so that the 
trouble of setting tbe pen to the original width of line, more or 
less accurately, is obviated. Further, a steel nib is provided, which 
encloses the pointe at the sides, without hindering the adjustment 
of the movable point, and thus retains the ink and prevents its 
evaporation. By this means, we are informed, it is made possible 
to use a pen on fine line work for hours without cleaning or refilling. 
The pen can be used without the nib if desired. Only those who 
have spent years at the drawing or tracing board can appreciate the 
comfort thus obtained. 


A Large Lift Controller. 


Тнк ADaMs MANUFACTURING Co., Lro., send us a photograph of a 
large 35-H.P. lift controller recently installed at the Hartford 
Works, Oldham. The lift is operated by a neat, compact switch in 
the car, which uses the least number of control wires. For 
stopping the lift at the two limits of travel under any circum- 
stances a limit switch is provided, which is actuated by the move- 
ment of the car. The controller proper comprises a suitable self- 
starter, main line switch, reverse switch, magnetic brake solenoid, 
and relays. The self-starter is of the multiple solenoid type, 
which consists of a number of contactors for controlling the differ- 
ent steps of the starting resistance, in turn controlled by a master 
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from the switch in the car to the limit switch and controller proper 
are of the same polarity, so that there is no tendency for leakage 
currents or short circuits in the control cable. The controller 
includes an automatic no-voltage device and time-limit overload 
preventer. 

All main circuit breaking points are reinforced by carbon cuntacta 
and powerful magnetic blow-outs. 

The main line switch and reversing switch are interlocked to 
cause co-operation of these parts, and they are, in addition, inter- 


CONTROL SWITCH IN CAR. 


locked with the self-starter, so that it is impossible to close the 
circuit to start the motor until all of the starting resistance is in 
circuit. 

This particular controller is designed to ensure constant speed in 
the running of the lift, and only one speed is available. Very 
often, however, two speeds are desirable, especially in a quick- 
running lift, as the operator is thus enabled to slow the car down 
very quickly under all conditions of load, which materially assists 
him in making quick and accurate stops. Controllers of the type 
illustrated can be provided with two or more speeds if necessary, 
and this speed control is obtained entirely by shunt field resistance 
under the control of the operator in the car, so that he can not 
only use the lower speeds to assist him in stopping, but can also 


run continuously at any one of the available speeds whencver he 
desires. 


New Patent Jointing Sleeve. 


While the best cover for a straight-through joint on a lead- 
covered high-tension cable is admittedly a lead sleeve with wiped 
joints, it is difficult to get an ordinary jointer to make a neat and 
satisfactory job of it, so that frequently the cheaper and more 
easily fixed cast-iron joint box is used. Mrssns. W. T. GLOVER AND 
Co., LTD., of Trafford Park, have now brought out a new patent 
lead sleeve which, they claim, combines the simplicity and cheap- 
ness of the cast-iron box with the efficiency of the plumbed lead 
sleeve. 

In the ordinary process of applying the latter, a piece of lead 
pipe, commonly known in the trade as soil pipe,” is first taken, 
cut to the required length, and beaten or worked down at one ead 
to fit over the lead on the cable, in the manner shown in fig. 1. 
In the case of very large and heavy cables, these sleeves have to be 
formed from sheet lead, at an even greater cost than those made 
from the soil pipe. After the ends of the cable have been jointed 
together the sleeve is drawn over the joint, and the open end 
beaten or worked down until it also fits over the lead on the cable, 
as shown in fig 2. The ends are united with the sheathing by 
wiped joints, and the sleeve is then filled with compound through 
two brass plugs or tap screws, which have been previously fitted 
into the sleeve and are shown in fig. 1. The joint isnow complete. 

According to the new method, a lead sleeve is moulded or cast 
to the exact size and shape required, but in halves. Each half 
of this sleeve is placed in position, one on either end of the two 
cables to be joined together, аз shown in figs. 3 and 4. After the 
ends of the cables have been jointed, the two halves of the sleeve 
are screwed firmly together, as shown in fig. 5. "The small project- 
ing flange А is now beaten over the flange n, making а perfectly 
solid joint, and if it is thought necessary a small amount of solder 
may be wiped into the recess as shown at c (fig. 5). 

The joint is completed by plumbing the ends of the sleeve to 
the lead covering of the cable in the ordinary manner. 

D D D are strengthening rings or ribs, which may either be cast 
as simple projections on the lead, or metal rings such as iron, or 
brass, may be cast or moulded into the body of the sleeve as 
shown. | 


From the foregoing description it will be readily seen that there 
is a minimum amount of work to be done by the jointer on the job, 
the bulk of it having already been carried out in the wor 


An important additional advantage may be mentioned. Many 
underground jointing pits or chambers have been and are designed 
with a minimum amount of space, little room being left for joints 
to be made. Under these circumstances an ordinary lead sleeve 
slipped on in one piece is impossible of use; but this patent sleeve 
being in two halves overcomes the difficulty. 
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GLOVER’s PATENT JOINTING SLEEVE, 


The sleeves can be supplied in all sizes from 2 in. to 5 in. in 
diameter. A number of moulds have been stocked, and as the 


sleeves are ready for use five minutes after casting, they can be 
obtained at a few hours’ notice. 


LEGAL. 


CARL OPPERMANN ELECTRIC CARRIAGE Co. 


BErorE Mr. Justice Parker, in the Chancery Division on Friday, 
Mr. Buckmaster, K.C., moved on behalf of the executors of Mr. 
Hy. Brown, the plaintiff, in а debenture-holder's action against 
the above company, to set aside an order which had been obtained 
er parte by Mr. Oppermann, and under which he had obtained the 
conduct of the proceedings. Mr. Brown had commenced the action 
in February, 1905, suing on behalf of himself and all other deben- 
ture-ho'ders. A receiver had been appointed, and judgment had 
been given. Mr. Brown held £2,624 debentures and Mr. Oppermann 
£1,049. As far as one could make out, Mr. Oppermann's reason for 
wanting the conduct of the action was that he desired to carry out 
an offer for sale which the Master himself had declined. He took 
out а summons in December last, and made an affidavit, to which 
Mr. Brown replied, but the latter died on January 2nd. It seemed 
to have occurred to Mr. Oppermann and his ingenious advisers that 
this provided an opportunity of being substituted for Mr. Brown as 
plaintiff, in which he would probably not have succeeded on his 
summons, and accordingly, barely allowing time for the funeral, 
and with no notice at all to the executors, he obtained the cz parte 
order, which it was now sought to discharge. 

Mr. Romer, K.C., on behalf of other debenture-holders, supported 
the motion. | 

Мт.,Томын, for the company, said the order had not been 
obtained with a view of taking an unfair advantage of anybody, 
and he contended that there waa no necessity to give notice. 

It was ultimately agreed that the order should be discharged, 


and the merits of the case gone into on the original summons, the 
costa of the motion being reserved. 


GRUNDY v. SMITH. 


In the King's Bench Division on Friday, February Ist, before 
Mr. Justice Phillimore, Sydney Samuel Grundy, of the Parade, 
East Moseley, electrical engineer, trading under the name of 
Grundy & Crombe, sued Walter Raynes Smith, of 4, Park View, 


Thames Ditton, for £145, alleged to be due on a bill of excbange 
and £55 money advanced. 


Mr. Woodcock represented the plaintiff, and defendant appeared 
in person. 


— — - 
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Plaintiff's case was that he employed the defendant as his 
traveller between February and October, 1905. During that time 
he advanced the defendant £72 18s. 6d., and the commission earned 
amounted to £13 15s. 6d. In August, defendant told him he had 
obtained the contract to provide electrical appliances for 200 
houses being built, by a Mr. John Curtis. The commission on that 
would have amounted to £435, and on September 11th plaintiff 
agreed to accept a bill drawn upon him for £200, less £55, the 
amount of unpaid advances. Later, plaintiff discovered that 
defendant had never actually secured the contract, and he stopped 
the bill at the bank. Defendant, however, succeeded in negotiating 
it with a Mr. Williamson in December. 

Defendant went into the witness-box and swore that at the 
suggestion of Curtis he (defendant) took an estimate to his house ; 
Cartis told him it was the lowest of the three he had received. The 
next day he wrote confirming the order. When he told plaintiff it 
was impossible for him to continue with him, he suggested that he 
should advance him £20 or £30, but be could only give him £10 on 
account, and afterwards small sums from time to time. Plaintiff 
made no difficulty about giving him the bill. Defendant suggested 
that when plaintiff realised what a large contract it was, he 

with Mr. Curtis to revise the estimate, which thus became 
higher than their competitors’ prices. 

PLAINTIFF, recalled, admitted that the estimate was raised 
between August 30th and October 4th, and stated that Curtis did 
not accept it. 

Cross-examined, DEFENDANT said his brother gave him £10 for 
the bill, and was to pay him the balance by instalments. 

Judgment was given for the plaintiff for £55 and costs, with an 
indemnity against the bill. 


COLLISION WITH A TRAMwAY POLE. 


А QUESTION of some importance, involving the liability of local 
authorities for street obstructions caused by the standards erected 
to carry electric wires, arose in а case tried at the Manchester 
Assizes last week, before Mr. Justice A. T. Lawrence and a special 
jury. The plaintiffs in the case were Messrs. David Moseley and 
Sons, a well-known firm of india-rubber manufacturers, and they 
claimed damages from the Manchester Corporation for injury to a 
motor-car. The Corporation denied their liability, and also pleaded 
contributory negligence. Counsel in the case were, for the 
plaintiffs, Mr. Tobin, K.C., and Mr. J. Н. Layton; and for the 
defendants Mr. Shee, K.C., and Mr. Rhodes. 

The plaintiffs’ private car was being driven along the high road 
from Middleton to Manchester about midnight on July 13th by Mr. 
Reginald Moseley, when it collided with a standard which was 
fixed in the middle of the roadway at Chcethem Hill, causing 
damage to the car amounting to £116. 

It appeared that for a great part of the way between Middleton 
and Manchester the standards which carry the tramway trolley 
wires are in couples—one on each side of the road—but that, on 
approaching Cheetham Hill, the system changes to a series of 
single standards, which ran along the centre of the roadway. 
There was, according to the plaintiffe' evidence, at the time of the 
accident, no light attached to the first standard of the series to 
warn drivers of vehicles of possible danger. 

After Mr. MosELEY had given evidence, the Jupox, in summing 
up, said the plaintiffs could only recover if negligence was proved, 
and the jury had to be satisfied, before finding the Corporation 
liable, that they bad not exercised reasonable care in ensuring the 
safety of the public. The Corporation had a statutory right to 
place the standards where they were. Was this one properly 
lighted? If it was not, and the accident occurred in consequence, 
they would be liable, provided the driver exercised due care. 

The jury found for the plaintiffs for the amount claimed. 

aid Cocnser asked for a stay of execution with a view to 
appeal. 

His Говрвнр granted a stay for 14 days on the usual terms. 


AN Incenrous METER FRAUD. 


Ar the Penarth Police Court on January 28th, a jeweller was 
charged with fraudulently using electricity, the property of the 
Penarth Electric Lighting Co. It appeared that the consumer had 
by some means got the name plate off a Geipel & Lange slot meter, 
and through one of the rivet holes, where the name plate had been 
attached, he inserted a thin wire, which prevented the armature of 
the meter from working, with the result that after putting in a penny, 
he could keep his lights going without putting in any more coins 
00 long as he kept the wire inserted. A fine of £5 was imposed. 


ELECTRIO Sidxs. 


Berosg Mr. Justice Parker, in the Chancery Division on Friday, 
Mr. Gordon mentioned the actions of Hinton v. The Electric Signs 
and General Advertising Co. and Hinton v. The Electrical Name and 
Numerical Sign Co., in which he had given notices of motions for 
шш injanctions. The plaintiff had a patent relating to the 
illumination of luminous signs, and there was a conflict of 
evidence on the issne of infringement which he thought could not 
be gone into on a motion. 

"e was agreed that there should be no order on the motion except 

t the costs should be costs in the cause. 


CORRESPONDENCE. 


Letters received. by us after 5 p.m. on Tuesday cannot appcor 
until the following week. Correspondents should forward their com- 
munications at ihe earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and auldress in our possession, 


Engineering Apprenticeship. 


Premium paying is one of those unfair business transac- 
tions that, in time, must most surely be done away with. 
It is entirely a one-sided contract, the only gainer in 99 per 
cent. of the cases being the employer's pocket. 

Whichever way one looks at it, the employer receives far 
more than ever he deserves: if the apprentice proves to be 
a worker, he is at the end of six months a source of profit, 
and during the last years of his apprenticeship is doing 
work that other men are paid full wages for; if, on the 
other hand, the youth is inclined to idle, he is allowed to, 
his firm saying to themselves, © Well, if he cares to waste 
his time and money we cannot help it, it is no loss to us.” 
If, now, taking the same case, no premium had been paid, 
he would be made to work, or his indentures would be can- 
celled ; this would either wake the youngster up and put 
sense in his head, or else it would make him turn to some 
other profession. 

Again, in the majority of cases, the actual men who have 
the handling of the apprentice derive no benefit from the 
premium, and unless the parents are able to pay another 
premium in the shape of palm oil," do not bother their 
heads much about the youngster, the result being that, most 
likely months are wasted on repetition work and running 
errands. 

As long as parents are willing—nay, anxious—to supply 
those firms with capital and free labour, so long will the 
evil exist. "The demand for apprentices, or, in other words, 
cheap labour, will not greatly decrease when this premium 
system is abolished, the remedy is to a great extent in the 
hands of the public—let them move. 

There are, of course, exceptions to every rule, and the 
exception to this is in cases where the chiefs themselves 
devote certain time to the pupils’ training, such as in 
central stations, or in works where the pupil is only sent to 
obtain a general knowledge or outline. ‘These cases come 
more under the heading of private tuition or college 
training. 

Premiums are practically an unknown quantity out of 
this country, and, also, I believe in the rest of the Colonies, 
the different Governments and firms realising that they obtain 
ample payment from the work they obtain. 


Douglas A. C. Bailey. 
Cape Colony, January 14th, 1907. 


[It must in justice be pointed out that a great improve- 
ment has taken place in this connection in recent years.— 


Eps. Е.К.) , 


Shift Engineers. 


The side issue which your correspondent “One Who 
Storms " raises in your January 25th number, is a complaint 
that is not unusually made by those who, through no fault 
of their own, have been unable to get the recognised training 
for any position. Apparently your correspondent expects a 
works manager to give a young man an opening, for very 
mucb the same reason that а judge was once asked to pass a 
light sentence on a wife-beater, viz., because he was good to 
his mother. 

We are all fighters in an industrial civil war, and chief 
engineers can afford to give no quarter and take no risks, 
and hard as it is for an able but unsuitably trained man to 
find his progress barred, it would be harder still for an 


industry were its captains to listen to the voice of love - 


rather than the dictates of reason. 
I regret, too, your correspondent's sneer at “My Lord 


Pupil," апа would point out that poverty is not, necessarily . 


a sign of ability, nor riches of incapacity. With a large and 
long experience of the pupil, I must say that I have noticed 
that whilst his wealth has no doubt brought, him opportunities 


216 THE ELECTRICAL REVIEW. Col. 60. No. 1,524, Famnvany 8, 1907. 


MEME RR REN Ned CC — — 


not open to his unportioned rival, it has also laid him open 
to distractions which have seriously discounted the advan- 
tages it afforded. 


Sympathiser. 


Trade Prices. 


In the interest of the trade, I think it advisable to call 
your attention to a practice which will, probably, be detri- 
mental to trade interests. 

I bave just received from a firm in Birminghan, a large- 
sized postcard illustrating many of the accessories in daily 
use in the electrical engineering business, and I was exceed- 
ingly surprised to find they had marked thereon in large 
plain figures the wholesale prices of the articles. This will 
mean that many people in the offices to which these are sent, 
and also in the post office, will be informed of the whole- 
sale prices on these various articles, whereas wholesale prices 
should, in the interest of the trade generally, be kept strictly 
private only. 

I have written the firm in question, telling them that there 
is nothing more harmful than letting wholesale prices 
become public property. 


R. A. W. Lance. 
Llandudno, January 29th, 1907. 


Electric Clock Installations. 


Referring to the suggestion in your long notice of 
the electric clock installation at the Liverpool Cotton 
Exchange, that the 120 electric dials fitted there, form 
the largest installation in this country. This is far 
from the case, and it may interest your readers from 
a technical point of view, to know that the Magneta 
installation in the new Ritz Hotel, Piccadilly, nearly reaches 
double this number. This bnilding is installed throughout 
its seven floors with some 200 Magneta dials, which, as 
described in the report of Sir William H. Preece, are 
actuated without batteries or contacts. 

It would be out of place here to give a list of some of 
our large installations, but it may be mentioned that some 
erected under Government contracts entrusted to us are, as 
regards the number of units, quite as large as that at the 
Ritz Hotel. 

ә For The Magneta Co. 
W. J. PoLYBLANRE, 
Assistant Managing Engineer, 


London, E.C., January 80th, 1907. 


Electricity and Destructor Works. 

I merely wish to point out tbat the figures for the Partick 
destructor in the above article [ELECTRICAL REVIEW, 
February Ist] are quite incorrect, as the actual labour cost 
in the destructor for the last completed year is 1s. 34d. per 
ton, not 2s. 054. per ton, and the total salaries and 
wages in the department, including a proportion of my 
salary and of clerical wages, and including the cost of dis- 
posing of the clinker, are only 1s. 114d. per ton. The cost 
for repairs and maintenance during this period was 14d. per 
ton. Also, we made a profit of 1d. per ton on the clinker 
disposal, so that nothing should be included for this item. 


H. B. Maxwell, 


Burgh Electrical Engineer. 
Electricity Works, Partick, 
February 2nd, 1907. 


The Cramp Neutralised Repulsion Motor. 


I have read carefully Mr. Fynn’s letter in your issue of 
January 31st. In reply to his charge of unfairness, I can 
only say that the meeting was well advertised, and tbat 
instructions were given for an advance copy of the paper to 
be forwarded to him. I am sorry that he did not appa- 
rently receive this, and that he was not present at the 
discussion. 

Mr. Fynn's expression, got conveniently short-circuited,” 
and his other personal charges. І can afford to pass over. Any 


reader can see that such phrases tell more against him than 
against me. 


. Now, as to the theory of the machine; I gave a full 


phase diagram in the ELECTRICAL REVIEW of May 11th, 
1906, with which Mr. Fynn was not satisfied. I have 
now given in my Manchester paper а circle diagram and 
an explanation, which seem to me to clear up the matter 
entirely. I do not see what more I can do to satisfy my 
critic. It is clear that our main point of difference is the 
magnitude and phase of the flux called by Mr. Fynn s. 
Of the components of this flux ф and ф,, I make ф, the 
greater ; while Mr. Fynn says, * In any case 9’ will always 
be by far the greater component of gm.” It is unfortunate 
for Mr. Fynn’s view that in the very first motor I am able to 
obtain a ratio of $, : ф = 3: 1. 

| William Cramp. 

Manchester, February 2nd, 1907. 


Metallic Filament Lamps. 


I am interested in the letter appearing in this week's 
REVIEW from Mr. R. N. Cunningham, giving his experience 
of running the Osram lamp against one of the best carbon 
lamps. The difference in cost seems so great, that I can 
hardly understand why the Osram lamp does not totally 
displace all carbon filament lamps up to this voltage. 

May I ask was & separate meter used for each window, 
80 that each batch of lamps was actually metered for their 
current consumption, or was this arrived at from the lamp 
markings ¢ 

Was the candle-power equal in each window as far as 
general illumination of the window was concerned, or was 
the candle-power also taken from the ratings ? 

The Ediswan lamps I have sold, of 100 volts, have a 
much higher efficiency than 4 watts, which is what Mr. 
Cunningham’s batch works out at; I also find they have 
a far longer useful life than 500 hours if the pressure is 
fairly normal. 

I shall be much obliged if Mr. Cunningham will very 
kindly give a little more information re these points, as we 
are all interested to-day in getting facts for our clients. I, 
for one, want to put forward no statement that may be called 
exaggerated—our gas friends do quite enough of this, here, 
at any rate. 


uM | W. M. Horsfall. 
Liverpool, January 29th, 1907. | | 


Obviously the problem to be solved is to produce a 
metallic filament lamp of moderate candle-power, capable of 
being run singly on 200-250-volt circuits. 

Until thiscan be done, why not make a composite lamp 
containing a carbon filament in series with a metallic 
filament ? 

For instance, a 100-volt tantalum lamp (1'7 watts per 
C.P.) takes 35 ampere and gives 21 C.P. | 

A carbon lamp 100 volts (3:5 watts per C.P.) takes *85 
ampere and gives 10 С.Р. | 

Now if this carbon filament were disposed inside the tan- 


. telum lamp, we should get a lamp giving 31 с.р. and 


taking 35 ampere at 200 volts, or only 70 watts and an 
efficiency of 2°25 watts per С.Р. 

Surely such a lamp as this would be just the thing to 
take the place of the ordinary 16-c.P. lamp, and add another 
nail to the coffin of “ our friends the enemy.” 

With osram lamps the “combined efficiency,” if I may 
coin such a term, would be still higher than 2°25, but there 
would be: more difficulty in “stowing away” the carbon 
filament; but it seems to a mere outsider like myself that 
there would be plenty of room inside a tantalum lamp—for 
instance, the carbon filament might be circular, and be 
mounted concentrically with the glass rod at the cap end of 
the lamp. | 


Inquirer. 


I was much interested in the letter over the signature of 
Mr. R. N. Cunningham in your issue of the Jan. 25th 
where he expresses his regret at being unable to give the 
members of the Institution the benefit of his experience. B . 


Through your courtesy he has been enabled to present 
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them, but in such form that it is impossible to arrive at any- 
thing like accurate results from the meagre information 
vouchsafed. | A 

In your issue of January 25th it is stated that for a 500 
hours’ test the efficiency of the Ediswan lamp averaged but 
little more than 34 watts per С.Р. Mr. Cunningham assumes, 
for he apparently has done nothing else, 3°9 watts per C.P., 
a figure largely in excess of that given for an actual test by 
the Westminster Testing Laboratory. 

It would be interesting to know if the two windows 
referred to were supplied through separate meters, properly 
calibrated, and whether photometric tests were taken at the 
beginning and end of the test, or, as is more likely, were all 
the lampe supplied through one meter, the hours estimated, 
and the candle-power obtained from the catalogues of 


the manufacturers. 


London, E.C., January 30th, 1997. 


John Hewitt. 


? 


If * Nothing Like Leather will come out of his skin 
and divulge bis identity, I shall have much pleasure in 
replying, with legal assistance or otherwise, to his query. 

Horace Boot, 
Consulting Engineer and General Manager, 


Tunbridge Welle, 
February 4th, 1907. 


The New Prevention of Corruption Act. 


.... Could you not specify for its use on your installations ? 
I told bim that I very rarely, indeed, specified any manufacturer's 
name in a specification, and only did so when it was absolutely 
necesary.—ELECTRICAL REVIEW, January 4th, 1907. 

I have before me a specification issued a little previous 
to the Act becoming law, a specification for a wiring in- 
stallation amounting in round figures to £8,000, in which 
the manufacturers’ names are mentioned, for :—Main cables, 
wires and flex cords; conduits and casings ; ceiling roses, 
lamps, holders, arc and incandescent lamps, globes, switches, 
distribution boards, watertight fittings, bulkhead fittings, 
brackets, &c. 

The consulting engineer has apparently overlooked nails 
and screws, and a glance at his ledger—there can be only 
one side—would be very interesting. 

M. McBratney. 


Cardiff, February 4th, 1907. 


Jerry Wiring. 


My letter in your issue on the 25th ult. was not read in 

the sense intended; I am quite aware of the subject of 
“В. К.в” letter in your issue of Febfuary 1st. 
I conld name several districts where the light is con- 
tinnally being cut off and gas reinstalled, and several places 
where the electric light is installed and not used, but gas in 
preference. And why ? Because of heavy bills, bad light, 
and series of small troubles, causing a great inconvenience to 
the consumers, 

" How is it that my bill is so much heavier than it was 
for the corresponding quarter last year? I have used no 
more light.” Can any cashier connected with electricity 
supply conscientiously say that he has never had a like question 
put to him ? 

This generally resulta in having the meter tested, lamps 
changed, &c., but still heavy bills. The consumer gets 
annoyed by the continual trouble and expense, and discards 
electricity. Now, what is the root of this evil but jerry 
wiring (exceptions admitted) ? 

Lam quite aware that if it was expected that the chief 
жан should personally supervise all the many minor 

ranches, he would be a busy man indeed. But he has, or 
should have, a fall staff of properly appointed assistants. 

En far as I can see, the consumer blames electricity ; the 
de, cheap labour; the contractor, competition; the 
stant, his chief; and the chief, the Lighting Committee. 


| S. Fraser. 
юпдоп, S.E., February 4th, 1907. 


Wireless Telegraphy and the Admiralty Contract. ‹ 


“Your Correspondent" has quite fulfilled my expecta- 
tions of his sense of decency in controversy. He knows he 
is wrong, and instead of admitting it and apologising for 
the repeated misstatements in his letter of last week, he 
once more endeavours to confuse the issue in a mass of 
verbiage—a fact which anyone who has read the 
correspondence on this subject must, I think, realise. 

He stated :—“ It" (£e., the Admiralty) “is still under 
agreement with the Marconi Co. in certain respects ; but it 
is not compelled to purchase any more apparatus from that 
company except jiggers and trays of Leyden jars. 

This was “Your Correspondent's statement of the 
position between the Admiralty and the Marconi Co. at the 
time of his communication. 

I denied in the following terms that that statement 
correctly described our position: “ It is incorrect to вау 
that the Admiralty is not compelled to purchase any more 
apparatus from the Marconi Co., except jiggers and trays 
of Leyden jars.’ There is other wireless apparatus which is 
not at the disposal of the Admiralty unless purchased from 
the Marconi Co.” 

That is the issue; а very simple опе; that and nothing 
more. Whether the Admiralty is bound to purchase only 
from our company apparatus other thanejiggers and Leyden 
ars. 

However much * Your Correspondent " may write, and 
whatever he may write, that issue will remain unchanged. 

In support of his original statement, (1) he adduced the 
Admiralty contract of 1908, and (2) asserted that he would 
not have made this statement had it not been “ confirmed 
by someone in authority at the Admiralty.” 

The Admiralty contract of 1903 does not prove and does 
not represent the present obligations of the Admiralty to the 
Marconi Co. in their entirety. “ Your Correspondent " was 
not writing of 1903, but of the present time. He wrote :— 
* The Admiralty is still under agreement with the Marconi 
Co. in certain respects, but it is not compelled to purchase 
any more apparatus from that company except jiggers and 
Leyden jars." | 

That statement was incorrect, and ** Your Correspondent " 
still owes an apology for it, and even more for his subse- 
quent reassertions of it. 

Apparently, however, the Admiralty contract of 1903 was 
not considered sufficient evidence, even by him, of his state- 
ment of the present obligations of the Admiralty towards the 
Marconi Co. His statement of these obligations was con- 
firmed by someone in authority in the Admiralty.” There 
is no onein authority in the Admiralty who will confirm his 
statement, and no one in authority in the Admiralty who 
will deny mine. 

As managing director of the Marconi Co., I signed my 
name to my statement, and the Admiralty, the other party 
cannot, and does not, deny it. ' 

“ Your Correspondent” gives no evidence of being in a 
positjon to express an authoritative opinion on the subject 
In question, he dare not even sign his name to his state- 
ments. He made the original statement that the Admiralty 
is not compelled to purchase any iore apparatus from the 
Marconi Co. except jiggers and Leyden jars— anonymously, 
not even with the weight of a name to it, however obscure 
and insignificant in this connection. 

І вау over my own signature that the Admiralty has 
bought from our company some thousands of pounds worth 
of apparatus other than jiggers and jars, which it was, and 
is, under legal obligation to buy from no one else. 

Let anyone deny that who can, whose denial bas апу value. 
* Your Correspondent’s” has none— not even over his own 
signature, which he dare not append. The onus of proof 
rests with him, and he cannot ndduce any proof. 

“ Your Correspondent " suggests that I should prove my 
statement by producing the contract under which the 
Admiralty is compelled to purchase from our company 
apparatus other than jiggers and jars. If there were any 
obligation to respond to а suggestion of this kind, anyone 
would be at the mercy of the idle curiosity of every anony- 
mous writer. Moreover, * Your Correspondent" has other 
sources of information; he knows “someone in authority in 
the Admiralty,” someone who has been good enough to 
confirm his original incorrect statement ; why not go to the 
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fountain-head once more? Information from “ someone in 
authority in the Admiralty " must be worth more to “ Your 
Correspondent " than my version of a contract. 

However, if * Your Correspondent " will admit his identity, 
I will consider whether I will show him documentary 
evidence of what I have stated; but Your Correspondent ” 
knows better than to do this. People who take advantage 
of anonymity to make untrue statements, do not surrender 
the protection of their anonymity when their falsity is 
demonstrated. 

Marconi's Wireless Telegraph Co , Ltd., 
Н. CurHBEnT Нлл, Managing Director, 


London, E.C., February 5th, 1907. 


The Lighting of Oxford Street. 


In your note on this subject in your issue of the 25th ult., 
the statement is made that the cost of the 81 arc lamps now 
used for lighting Oxford Street, at £20 138. 7d. per lamp 
per annum, works out at ‘а total for the whole lighting 
exactly equal to that of the previous inferior gas lighting." 

As I am confident that you desire only to give your 
readers accurate information, I should like to correct this 
statement. * 

The charge for the 81 arc lamps amounts to £1,675 per 
annum. The cost of the previous gas lighting was one-third 
of this amount, approximately £550 per annum. 

The estimated annual cost of lighting Oxford Street by 
modern gas lamps, according to the scheme submitted by 
my company and pronounced by the Council's Lighting 
Committee, after prolonged and careful inquiry, to be pre- 
ferable to the electric lighting scheme since adopted, was 
£1,680. The Electricity Committee fixed their present rate 
of charge after this company's quotation had been made 
public. Their original estimate was £110 bigher. The 
estimate for gas provided for all lamps alight all night. 
Nearly one-half of the arc lamps are extinguished at 
12.30 a.m. A similar arrangement with gas would have 
reduced the cost nearly £200 per annum. 

The installation cost of the arc lamps was estimated at over 
£3,400, with an additional £3,000 for mains. The inclusive 
estimate for gas was well under £2,000. 

The decision to adopt electric lighting was arrived at by 
the Borough Council—in the face of the recommendation of 
its Lighting Committee in favour of gas as being more 
economical and more efficient—solely on the question of 
* Joyalty " to their own undertaking. The borough is, con- 
sequently, sacrificing some hundreds a year in order to make 
a profit (?) on the sale of about £900 worth of current. 

It is as well that these facts should be put on record for 
your readers, lest the statements made in your “ Notes," 
under a misapprehension, should lead them into mis- 
leading others and coming to grief on being faced with the 
truth. 

F. W. Goodenough, 


Chief Inspector. 
The Gas Light and Coke Co., 
London, S.W., February 1st, 1907. 


[The note in question was received from an official 
source, but obviously the word “ previous" should have been 
* proposed." . We understand that the ordinary rates of 
charge are in force for this service, and taking into account 
its excellent character and the necessity of good lighting, 
the installation cost appears to be justified.—Eps. E. R.] 


Jacks for Tramcars.—The Board of Trade recently 
addressed a letter to the Tramways and Light Railways Association 
referring to the Board’s letter of November 16th last year, relating 
to Ool. Yorke's recommendation that lifting jacks should be pro- 
vided at depóts and elsewhere, and asking whether the association 
had obtained any information as to the practice adopted in various 
localities in this connection. The association last month passed a 
resolution concurring with the recommendation, and instructed 
the secretary to communicate with the various tramway under- 
takings in tbe country with a view to obtaining the necessary 
information required by the Board of Trade. It appears that it is 


not only Government departments which are slow to take 
action. 


BUSINESS NOTES. 


The Next Engineering Exhibition at Olympia.— 
In connection with the forthcoming Engineering and Machinery 
Exhibition at Olympia, from September 19th to October 19th next 
inclusive, the inaugural meeting of the Hon. Advisory Council was 
held last week at the Holborn Restaurant. Mr. Edgar Worthing- 
ton, B. Sc., who was chairman of the Advisory Council of the 1906 
Engineering and Machinery Exhibition, was unanimously elected 
chairman of the Hon. Advisory Council. The list of patrons as sub- 
mitted, which includes the na mes of a large number of leading men 
in every branch of engineering and the representatives in this 
country of many foreign interests, who have signified their wil- 
lingness to act, was formally accepted. The committee also decided 
to add to the list any influential names which might be suggested 
in the near future. The question of local committees in various 
industrial centres was next gone into. It was explained by Mr. 
Smith, one of the organising managers of the Exhibition, in reply 
to various questions from members of the Council, that the object 
of the local committees wes to enable the Council to keep in touch 
with the various local engineering centres, the districts suggested 
being Glasgow, Newcastle, Manchester, Leeds, Birmingham, Cardiff 
and Ipswich. It was eventually decided to form committees in 
the centres named and in other districts as opportunity offered, and 
further, that the chairmen of the local committees should be 
ez-o[ficio members of the Hon. Advisory Council. The selection of 
the said local committees was to be left in the hands of the organising 
managers and chairman. It was decided to appoint various sub- 
committees to superiatend departments dealing with educational 
matters and lectures, loans, inventions, and receptions, and 
upon a vote being taken with regard to the acceptance of inven- 
tions, it was decided that this section should be tbrown open to all 
parts of the world subject to the conditions affecting Exhibitions 
as laid down by the Board of Trade. The Council approved, with 
some minor alterations, the prospectus to be issued. In answer to 
some remarks made by Mr. Lovell in reference to electric installa- 
tions on stands at the show, it was explained that there was no 
question of monopoly, and that exhibitors would be at liberty to 
employ any properly qualified electrician for the purpose of fitting 
up their exhibits, subject to the approval of the New Olympis 
Company's electrical engineers. 


Book Notices.—7he Electrical Engineer's Ballad Book. 
London: Biggs & Sons. Price 1e.—This is “а collection of 
miscellaneous verses, reprinted from the Electrical. Engineer and 
other sources. In such a compilation, to look for high literary 
quality or poetic genius were worse than hypercritical—'twere 
folly, for wicked puns and amazing rhymes are part of the game; 
the success of the authors, we take it, must be measured by the 
amusement derived from their productions, and according to this 
criterion, they deserve high praise. The styles are a curious 
mixture, ranging from Kipling to Omar Khayy&m, and naturally 
parodies abound. Not a few of the odes, ballads, lays, &c., relate 
to the woes of the mains superintendent, that harassed mortal whose 
time is never his own; the overworked and underpaid shift 
engineer also receives a fair share of attention, and we note that we 
have not escaped a lyrical shaft or two ourselves. The author of 
most of the satirical effusions under notice is J. H. C. B.,“ and 
these were published in the Electrical Engineer; the rest appeared 
in Glover's Almanac, but, strange to вау, the latter are by anyone 
bat the said writer—judging, that is, by the initials and names 
affixed to them! Adhering to the criterion of merit specially 
laid down for the purpose of this notice, we conclude that this book 
of ballads is well worth having, and will cheer the heart of many & 
man whose heartfelt synibathy born of experience will go out to the 
mythical!heroes— or villains—of these excellent verses. 

L'Année Electrique, Electro-thérapique et Radiographique. By Dr. 
Foveau de Courmelles. Paris: Ch. Béranger. 1907. Price 3.50 fr. 
—This annual review forms a useful summary of electrical progress 
during 1906, and is now in its seventh year. It culls information 
from a wide field, and condenses it into small space, without illus- 
trations. The binding and paper are of the cheap quality frequently 
met with in French publications, with paper covers, but the printing 
is good. 

Fowler's Mechanical Engineer's Pocket-Book, 1907. Edited by 
W. H. Fowler. Manchester: Scientific Publishing Co. Price 
ls. 6d. net.—This familiar pocket-book has undergone the usual 
overhauling and extension, to bring it into line with recent develop- 
ments, especially in connection with steam turbines and internal 
combustion engines. There is a vast amount of information on 
км subjects in the book, which is one of the best of its 

ind. 


The Engineering Inde. Vol. IV. 1901-1905. Edited by H. H. 
Supplee and J. Н. Cuntz, with C. B. Going. London: The Enyi- 
neering Magazine. 1906. Price 30s. net.— Гле Engineering Inder 
has now been published since 1884; the last volume appeared in 
1901, and though the monthly instalments of the Index are included 
in the successive issues of the Engineering Magaeine, they are 
necessarily not in a convenient form for reference, and we are 
therefore very pleased to notice that in future the volumes will be 
published annually. We have on previous occasions borne witness 
to the great value and utility of this excellent publication, which 
should be found in every engineer's reference library. The present 
volume contains over 50,000 entries, and cross-references have been 
freely used, во that the search for information on any particular 
subject is greatly facilitated. The periodicals indexed number 
250, in six languages, though only one-fourth of the 5 
are published in languages other than English. Very full instruc- 
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tions are given for the guidance of the user; these are very 
necessary, for it is essential to understand the plan of the work in 
order to obtain the greatest benefit from its contente. However, 
the plan is simple enough; the aim has been to select such catch- 
words as are most likely to be consulted by the searcher in pursuit 
of any particular class of information, and to guide him as direetly 
as possible onwards to his gosl. Our experience of previous 
volumes has led us to look forward, during several years past, to the 
ар ce of the present опе, and we tender it a most cordial 
welcome, in the sure hope of improving our acquaintance with it 
in the fature. 

The Central. Vol. III, Dec., 1906.—The new issue has for frontis- 
piece a portrait of Prof. Armstrong; it contains a well-illustrated 
article оп the Witton Carbon Works of the General Electric Co., 
Ltd., by Mr. M. Solomon, describing in detail the processes of 
carbon making and the qualities which arc lamp carbons must 

. There is also an article on the Rusting of Iron, which has 
been the subject of a valuable research by Dr. Moody, and an 
inter sting article on the Reclamation of Land from the Nile— 
altogether a capital number. 

“ Proceedings of the American Society of Civil Engineers.” Vol. 
XXXIII, No. 1, January, 1907. New York: The Society. 

„Analyses of British Coals and Coke.” Compiled by A. Greenwell 


and J. V. Elsden. London: The Chichester Press. 1907. Price 
5s. net. 

" Annalen der Elektrotechnik.” 1907; part I. Leipzig: J. A. 
Barth. 


“The American Institate of Architects Quarterly Bulletin.” Vol. 
VII, No.3, October, 1906. Washington, D.C.: The Secretary of the 
Institute. 

“Technology Quarterly and Proceedings of the Society of Arts.” 
Vol. XLX, No. 4, December, 1906. Boston, Mass.: The Massachusetts 
Institute of Technology. 

“The Wire Tappers.” By А. Stringer. ,London: Т. Werner 
Laurie, Clifford’s Inn. Price 6s. 

“The Engineer's Year Book of Formule, Rules, Tables, Data, and 
Memoranda.” By H.R. Kempe. London: Crosby Lockwood and 
Son. 1907. Price 8s. 


Auction Sale.—Mxssns. FrLLER, Horsey, Sons 
AND Ca8SELL will sell by auction, on the 26th inst, at the 
Bravington Road Works, Harrow Road, W., the electrical plant, 
machinery, and stcck of the Clift Manufacturing Co., Ltd., by order 
of the liquidator. For further particulars, see our advertisement 
pages to-day. 


Admiralty Distribution Boxes.—We are informed 
that switches made by the CaNTIB SwitcH MANUFACTURING CoO., of 
Mount Street, Nottingham, have been specified for these. 


Advanee in Prices —TuHE AkMoRDUCT MANUFAC- 
TUBING Co., LTD., announce that further substantial metal advances 
compel them to reduce the trade discount applicable to close joint 
conduit to 25 per cent. This alteration came into force on 


February let. 


Catalogues and Lists,—ELkcTRIC AND ORDNANCE 

ACCESSORIES Co., LTD., Aston, Birmingham.—lIllustrated sheet 
No. L30, showing a complete range of self-contained portable 
electric drills (the Midget,” the “Slick” and the Runtbra ") 
and drilling pillars for use in connection with them. The cases 
are of cast aluminium, and the drille are as light as is compatible 
with high efficiency. By the addition of suitable fittings, these 
machines can be adapted for tapping, reamering and sawing, as 
well as drilling. 
Mxssns. RID Bros., 12, Wharf Road, City Road, ЇЧ. — 32-р. 
illustrated pamphlet, giving full information concerning their 
pneumatic tubes, and views of important buildings which are 
equipped with them. 

Messrs. Оғғовр & Co., 97-98, Woodcock Street, Birmingham.— 
Small leaflet illustrating their apparatus for charging accumulator 
cella, also their cast-iron case switches (double pole). 

Taz тон ELecrgio Co., LTD., Southwerk, 8.E.— List 
No. 5,005, giving brief details and prices of the necessary apparatus 
and supplies to be used in connection with Excello arc lamps 
(carbone, line resistances, automatic cut-outs, safety coils, trans- 
formers). Some general remarks are printed for enabling users 
to obtsin the best conditions of burning for the lamps. A second 
new list (NE11) gives sizes and prices of Excello carbons for the 
above-named arc lamps. 

Мвзвв, Z. DzssAR & Sons, 5 and 6, Museum Street, W.C.—List 
of metal goods supplied. Scrap metals are bought, and spinning 
Work is done on the premises. 

Мезвва Mavon & Courson, LTD., Glasgow.—The firm's date 
card for February gives data relating to one year's working of a 

ck-quick electric coal-cutter. 

Taz Diamosp Солг-Соттев Co., Stennard Works, Wakefield.— 
Postal card showing diagrammatically the result of certain recent 
coal-cutter trials in Scotland in a 20-in. seam, and holing in stiff 
1 in which the Diamond two- motor disk cutter came out 


The (ЕнЕвАт, ELO RIO Co., Ілр., 71, Queen Victoria Street, 
E.C.—Bc oklet No. O 1,137, relating to motor-car accessories which 
are manufactured at the company's Peel Works, Manchester, and 
describing inter alia a new Geeko“ eparking plug, coil and 
chan, ing board. Also booklet No. E 1,156, on Angold arc lamps, 
Including new flame arcs and a “ shuntless are lamp. 

Epson & Swan UmrID ELEcTRIO Іловт Co., Lro., Queen 

E.O — Wall card, showing the Royal Ediswan” Radio-Lite 

lamp (new pattern), with prices and particulars; calendar of 
le events on the other side, 


Messrs. Mobxram & Ginson, Lrp., Elton Fold Works, Bury.— 
Handy pocket diary for 1907, arranged with one page per day. As 
this is serviceably bound, and contains much useful information, 
together with an insurance coupon, it should be much appreciated 
by recipients. 

From the same firm we have received а pamphlet and folder 
containing pages illustrative of the work carried out by them; tbis 
includes maximum traction and radial trucks, complete single 
truck and bogie tramway cars, also electrically-driven watering 
cars, &c., a8 supplied to numerous corporations and companies. 

Tar CnLoRibE ELECTRICAL STORAGE Co., LTD., Clifton 
Junction, Manchester.—Circular No. 18, dealing with the “ Lux” 
accumulator, a new cell specially designed for train lighting. The 
positives are of a special Planté type, of great strengtb, while the 
negatives are of the box" type; wood separators are used. 

Messrs. Квлмов, Ltp., Locksbrook Engineering Works, Bath.— 
List No. 19 of mono-rail electric pulley blocks, transporters and 
small hoists, ranging from 3 cwt. to 5 tons, in over 50 standard 
sizes. | 

Messrs. А. REYROLLE & Co, LTD., Hebburn.—Pamphlets 
No. 39, on quick-break iron-clad switch fuses (Berry patent) for 
250 and 500 volts, 15 to 300 amperes; No. 42, n.T. tubular fuses, 
for 100 amperes at 3,000 volts or 50 amperes at 6,0U0 volts; No. 43, 
instrument fuses for 1 ampere at 2,200 volts, for use on switch- 
boards. 

TRE LINOLITE Co., 25, Victoria Street, S. W. —Leaflets giving 
prices and particulars of the various patterns of Linolite. 

TRE New BnirisH. ELECTRIC Surry Co., LTD., 43, Stoke 
Newington Road, N.—Card drawing attention to their facilities 
for effecting quick repairs. 

Messas. W. Sisson & Co, Lrp., Gloucester.—A  leatlet illus- 
trating the adaptability of the '' Sisson " patent single-crank engine 
to electric driving, including a full specitication of the engine. 

THE LAHMEYER ELECTRICAL Co, Ітр., New Oxford Street, 
W.C.—A four-page leaflet dealing with the firm's variable-speed 
motors of the interpole type, and illustrating their application to 
machine-tool driving. 

Messrs. J. Curwen & Sons, Ітр., 24, Berners Street, W., 
have forwarded us samples of Series II of Mr. Rockley’s Electricity 
Picture Postcards. These are supplied for general correspondence 
purposes, or with printed instructions on the face for calling the 
attention of the electric supply department to (a) complaints, or 
(^) information required. SIr. Rockley’s earlier efforts in this 
direction are well known to our renders; the present series will 
appea! to a certain class of consumer, and if suitably extended 
to meet general supply work, should prove of considerable utility. 

ENGINEERING INSTRUMENTS, LTD., 2725, Upper Street, Islington, 
N.—Price sheets Nos. 16, 17, 18 and 19, relating to automatic D.c. 
motor-starters, solenoid main and float switches; direct-acting 
three-phase automatic overload oil switches; three-phase change- 
over and combined star and mesh change-over oil switches; and 
enclosed three-phase oil type motor-control panels, respectively. 

Messrs. ELLIOTT Bros., Century Works, Lewisham.—Pamphlet 
ac. 63, giving particular and prices of portable instruments, 
Model 22—ammeters, voltmeters and wattmeters—for A C. or А.С. 
and pc. combined. Also pamphlet a.c. 84, three-phase alternating- 
current wattmeters of various types, portable and switchboard, 
with a note on tbree-phase measurements. 

THE CONSOLIDATED SuvPPLY Co., LTD., Northampton Works, 
Canonbury, N.— List No. 1 of quick-break kuife switches with 
spring clip contacts, of various patterns, also tramcar fittings, &c. 

Messrs, BacsHAWE & Co., Ітр., 2 and 3, Tower Royal, Cannon 
Street, E.C.—Leaflet of mechanical conveyors, buckets, &c., and 
malleable-iron castings. 

Messrs. ManPLES, Leaca & Co., 6, Victoria Avenue, E.C.— 
Stock list of motors, with illustrations of some standard types ; 
D.C. abd А.С. motors are included. The list is enclosed in а con- 
venient folding file for hanging on the wall, and the firm offer to 
send copies regularly to any reader who desires it. 

Тнв ELECTRIC FrTTINGS. Co, 38, Conduit Street, W.—A fully 
illustrated and priced catalogue of electric heating apparatus made 
by the firm. Many artistic designs of radiators and convectors, 
built on various systems, are shown, and the data given inclade 
energy consumption. 

THE STERLING TELEPHONE AND ELECTRIC Co, 200, Upper 
Thames Street, E.C., have forwarded us a mail card in celebration 
of the sixth anniversary of the Era automatic intercommunication 
telephone, of which an illustration appears. 

SIEMENS BROS.“ Dynamo Works, LTD., York Street, 8.W.— 
Price List 56 (superseding the January, 1806, issue), containing 
56 pp. of illustrated and descriptive matter relating to direct and 
alternating-current instruments, instrument transformers, indi- 
cators, relaya, &c. Recent additions to the list include small dial 
electro-magnetic and moving-coil instruments, combined volt- 
ammeters for motor-cars, and various novelties in indicators and 
relays. The list is arranged for filing in the tirm's binder. 


Kingstown Destructor, — Messrs, THE HonsraLL 
Ревтвостов Co., of Leeds and London, have erected a destructor 
of their back-feed” type at Kingstown, consisting of two cells, 
Babcock & Wilcox boiler, dust catcher, and Custodis chimney. 


Electric Door Lock for Railway Trains.—Two 
Manchester gentlemen, Mr. A. McPzTRIE and Mr. Р. A. ORCHARD, 
are reported to have patented, or to be about to patent, a process 
for the safety-locking of railway carriage doors by electricity. 
The process is described as exceedingly simple. It is automatic in 
action, and is operated from the dynamo used for electric lighting 
purposes. The principal part is let into the frame-work of, the 
carriage, and when the train is in motion a bolt is shot. into the 
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door to secure it. So soon as the carriage comes to a stand the 
current is automatically cut off and the bolt is withdrawn by a spring, 
thus releasing the door. Not the least important part of the 
invention, apart from its simplicity, is that a bell or other alarm 
can be sounded if a door is not properly secured. 


Canada.—As evidence of the remarkable commercial 
growth of Canada, more particularly in the direction of 
electrical development, the Canadian General Electric Co., of 
Peterborough, has found it necessary to erect still another large 
machine shop, which means that between three and four 
acres will be occupied by this department. At present the 
machine shops at the works occupy 75,000 sq. ft. of floor area. 
The contracts for the new additions have been given, and the 
work is being proceeded with as quickly as possible. The 
increased facilities will necessitate a considerable increase in 
the number of employés. 


Trade Announcements.—We are asked to make it 
clear that Mr. Walter Groves, of The Motor, and Mr. Ernest Groves, 
of the Sturmey Motors, Ltd., are in no way related to one another ; 
no member of the staff or proprietary of The Motor has anything 
whatever to do with the company, of which Mr. H. Sturmey is 
chairman. 

Mr. Arthur R. Walmsley has recently purchased the business of 
Messrs. Peacock, Cliffe & Co., Ltd., successors to Peacock & Co. 
(established 1884), engineers and founders, Manchester. The 
business will be carried on under the title of Messrs. А. R. 
WALMSLEY & Co. (successors to Peacock, Cliffe & Co., Ltd.), 
engineers and founders, Cornbrook Park Road, Manchester. Mr. 
Walmsley has had wide experience in engineering work, and has 
installed additional plant in foundry and machine shop. 

Mr. Сес A. EsMARCH, who recently resigned his position as 
branch manager in Newcastle for Messrs. Bruce Peebles & Co., has 
opened offices at 17, Collingwood Street, Newcastle, and now repre- 
sents the following firms for specialities in electric and general 
engineering :— Messrs. The Phenix Dynamo Manufacturing Co., 
Bradford; Messrs. Higginbottom & Mannock, Ltd., Manchester; 
Messrs. Isaac Storey & Sons, Manchester; Messrs. Frank Wiggles- 
worth & Co., Ltd., Bradford. 

Mr. G. R. Peers, A. M. I. E. E., has ceased active connection 
with the firm of consulting electrical engineers, Messrs. Peers, 
Copland & Cardin, of 16, John Dalton Street, Manchester, and is 
now devoting himself to electro-medical work, giving the treatment 
on the introductions of medical men. Не has equipped а large 
house at 344, Bury New Road, Manchester, with all the latest electrical 
appliances, including high frequency, continuous current, X-rays, 
light baths, electric water baths, &c., and is looking forward to 
being assisted by medical men in the same way that they assist 
others by sending their patients to similar institutions. А 

THE KLEIN ENGINEERING Со, Ltp.—From the ist inst., the 
London address of this tirm is 51, Moorgate Street, E.C. Telephone, 
3,326 Central. 


Bankruptcy Proceedings.—GroncE M. SELLICK, 
manufacturer of electrical accessories, 464, Romford Road, Forest 
Gate, E.—4A receiving order was made on the 31st ult. at the High 
Court on a debtor's petition. The first meeting will be held on the 
13th inst. at Bankruptcy Buildings, Carey Street, and on March 
bth at the same address the public examination will be held. 

FRANK E. WILLIAus (trading as F. E. Williams & Co.), electrical- 
engineer, 328, Coventry Road, Birmingham.— Tbe public ex- 
amination will take place at the County Court, Birmingham, on 
March 18th. The first meeting is called for February 15th at 191, 
Corporation Street. 


Cotton-Covered Wires.— In our issue of December Ist, 
1905, we described а new process of wire covering, in which unspun 
cotton was used, instend of yarn, to form a felt-like covering on the 
wire. The owners of the patents—Mtssns. Hotcuins & Co., LTD., 
of Crescent Works, Harlesden— inform us that they are enlarging 
their premises and putting down additional machinery for wire 
covering by this patent process. The Sloan Electrical Co., Ltd., 
of 15, Fore Street Avenue, E.C., are acting as selling agents for 


the covered wire, and will be glad to receive inquiries from the 
trade. 


Dissolutions and Liquidations.—Mrssns. HILL AND 
Woon, electrical and general engineers and motor-car agents, 35, 
Chapel Street, Luton.— Messrs. H. Wood and J. Hill the younger 
have dissolved partnership. 

Messrs. R. Foster & W. Влкев (R. Foster & Co., and the Nelson 
Electrical Engineering Co., plumbers and electrical engineers, 
Nelson).—February 15th is the last day for sending in proofs for 
intended dividend to the trustee, Mr. C. H. Plant, 14, Chapel Street, 
Preston. 

With reference to the notice appearing in our last issue regarding 
the dissolution of partnership between Mr. C. E. Foster and 
Messrs. Foster & Co., of Wimbledon, we omitted to point out 
that the date from which the dissolution took effect was February 
19th, 1904. 

Messrs. NoBMAN & GILLITT, trading as electrical engineers and 
manufacturers’ agents, 01, Pilgrim Street, Newcastle, have mutually 
agreed to dissolve partnership. Mr. Gillitt will carry on the 
business and defray all liabilities. — Mr. Norman will continue to 
carry on the agency of Messrs. John Stevenson, Ltd., of Middles- 
brough, for the British Mannesmann Weldless Steel Tube Co., Ltd., 
at Coronation Chambers, 70, Pilgrim Street, Newcastle-on-Tyne. 


LIGHTING and POWER NOTES. 


Acerington.—The Electricity Committee has recom- 
mended the T.C. to apply for a Joan of £11,800 for the provision of 
two 500-Kw. gencrating sets, a motor-generator, condensing plant 


and piping, water cooling tower, water cleaning plant, and 
cables, &c. 


Acton,—A L.G.B. inquiry was conducted by Mr. H. R. 
Hooper last week into the Council's application to borrow 
an additional £20,000 for E.L. purposes. The £20,000 asked 
for included £1,538 overspent on the original sanction; 
buildings (extensions), £1,000; machinery, £2,097; mains 
and services, estimated to cover a period of two years, £14,300; 
tools, £250; instruments, £100; and general expenses, £514. 
Evidence was given by Mr. W. H. Trentham, consulting engineer 
to the U.D.C., and in respect to the £1,000 applied for under the 
heading of new buildings, it was stated that £700 of that repre- 
sented expenditure intended on a sub-station. The Inspector 
said that would not be sanctioned, as the L G.B. never sanctioned 
anticipated expenditure in regard to buildings. He also drew 
attention to the amount of £1,500 included in the loan for meters, 
and suggested that it would be much to the advantage of the 
Council to pay for them out of revenue. Local authorities were doing 


this almost everywhere. Mr. A. V. Palmer, secretary of the Acton 


Ratepayers’ Association, asked that the Board's sanction be 
deferred until after the coming election, when the ratepayers 
hoped to return men pledged to greater economy and efficiency. 


Bedwellty.—The C. D.C. has accepted the offer of the 
Rhymney Valley E.L. Co. for the supply of energy for public 
lighting at £2 178. 6d. per 16-с.р. lamp per annum. Energy is also 
to be supplied to private consumers at the rates current in the 
company's other areas of supply. 


Burnley.— The electrical engineer has submitted a report 
to the Electricity Committee regarding extensions to the boiler 
house, which include & new chimney, additional economisers, and 
the erection of another building, to meet the demand for next 
winter’s load. The Committee, after considering the report, has 
instructed the engineer to submit alternative schemes at the next 
Committee meeting. 


Canada.—THe Export or ELECTRIC POWER. — On 
llth ult. the Dominion Government Bill to protect the interests 
of Canadian consumers of electrical energy, generated at Niagara 
Falls, and to ensure them an amply supply of power, was intro- 
duced by the Minister of Justice. In the course of the debate on 
the first reading, the Minister stated that the Bill involved no 
invasion of vested rights of an extraordinary character, and no 
greater interference with the management of private enterprises 
than is usually involved in cases where Government control is 
necessary to protect the public interest. With regard to the exist- 
ing agreements made by the provincial authorities with two com- 
panies, restricting the export of electric power, the provisions of the 
Dominion Government's Bill would be a welcome aid to the 
enforcement of contracts as against the companies. 

OrrAwA.— \ Government lease of the Beauharnois Canal has 
been granted to Messrs. Robert & McIntyre, of Montreal, for power 
development. Under the terms of the lease, the lessees assume the 
cost of maintenance at $20,000 a year, and must make an immediate 
expenditure of $60,000, and other outlays from time to time. 
They will have to pay the Government a rental of $12,000 a 
year, and to supply power to Montreal, Valleyfield and other 
municipalities at rates subject to the control of the Government. 
In this way the municipalities will get cheap power. Hitherto the 
canal has been a constant source of expense to the Dominion. 

Fort WILLIAM.—The electrical equipment of the large new mills 
recently erected for the Ogilvie Flour Mills Co. was supplied by 
the Allis-Chalmers-Bullock Co., Montreal, and comprises a main 
switchboard, an 800-н.р. induction motor, six smaller motors, 
lighting transformers, line switches, &c., which will be enlarged later 
on by the addition ‘of another motor of 250 н.г. The most pro- 
minent feature is the large induction motor, the largest yet put up 
in Canada. It is direct-coupled to the main shaft of the mill, and 
power is taken from the shaft by means of belts and rope drives. 

PEMBROKE.—Owing to the industrial growth of the town, the 
municipality has decided to tncrease its E.L. and power plant, and 
the Canadian Westinghouse Co, has just received an order for two 
500-kw. and two 30-Kw. generators, six oil-insulated 330-Kw. 
transformers, and one four-panel switchboard for the control of the 
above. | 

Port ABTHUR.—The Grand Trunk Pacific Railway has made 
application for the right to develop power at the Dog Lake Falls, 
which it would use for various purpose in its shops and yards, and 
possibly on some of the snort branch lines and sidings in the vicinity 
of Port Arthur. There are several applicants for the privilege, but 
so far nothing has been done in the matter. 

ToROoNTO.— Official notice has been given of the intention of the 
City Council to make application, at the next sessions of the 
Ontario Legislature, for an Act to authorise the city to expropriate 
the property of the Toronto Electric Light Co., Ltd. 

The Western Ontario Municipalities Niagara Power Union, an 
organieation which has come itto existence as a result of the 
power policy of the Ontario Government, will take action яв soon 
as possible to secure the advantages of cheap power. Power by- 
laws bave been passed by the various towns, and at a meeting 
recently held in Toronto, it was decided to ask the Town Councils 
of those municipalities which carried a power by-law, to notify the 
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Ontario Hydro-Electric Power Commission that they were in a 
position to make contracts w.th the commission for the supply of 
electric power, and were prepared to mention the amount of power 
required. 

MoxTREAL.— The application of electricity in the manufacture of 
bricks is exemplified at the works of the Laprairie Brick Co., near 
Montreal The works consist of two plants, the older one steam 
driven, and the newer and larger one driven by electric power. 
For the electrically driven plant, energy is supplied from Chambly 
about 15 miles distant. The electric equipment, built by the 
Allis-Chalmers-Bullock Co., includes a 300-H.P. induction motor, 
operating grinders ; three smaller induction motors of 30 н.р. each, 
driving fans for the drying kilns; two 15-H.P. induction motors, 
hauling sbale from the field to the top of the grinders, and a 5-H. p. 
induction motor, driving a water pump. The e:ectrical machinery 
has proved so successful that further additions have been decided 
upon, and the company has placed an order with the Allis- 
Chalmers Bullock Co. for further induction motors of 500 R. p., 
30 ЕР. and 15 Н.Р. 

HaLrax.— Construction work is to be commenced as soon as 
weather permits on the ne electric railway from Halifax, through 
Rockingham and Bed ford to Waverley. The line is owned by the 
Halifax and Suburban Electric Co., and the decision to push on the 
work at once, was the outcome of a recent meeting of shareholders. 
It is understood that American capitalists are assisting in the build- 
ing of the line. 

NiagARA.— Our Toronto correspondent writes that on January 
20th the Niagara River broke all records for high water, and the 
damage from flood was very great. The heavicst sufferer is the 
Gorge Electric Railway. The tracks hava been undermined, and a 
long stretch of roadbed and tracks have disappeared into the river. 
The full extent of the damage will take some time to estimate, 
but it is certain that it will take a large sum of money to rebuild 
the line, and all traffic for some time to come will have to be 
handled ria Niagara Falls Park and River Railway. There is also 
a heavy loss at the works of the Niagara Falls Hydraulic Power 
and Manufacturing Co., the Ontario Power Co. and the Canadian 
Niagara Power Co. This is principally caused by flooding, and the 
works of all the companies have been severely tested. 


Carrick-on-Shannon.—On the morning of the 3rd inst. 
a fire broke out in the power station of the Killukin Mills, and 
resulted in the destruction of the station and plant, which con- 
sisted of two gas engines, four dynamos, accumulator, turbine, 
generator, ёс. As the station supplied the lighting of the town, 
the latter is now practically without light; the water supply of the 
town was obtained by power from the same source. 


Chelmsford.—The T.C. on January 30th discussed the 
Bill which is to be promoted, and which seeks power to transfer 
the electrical undertaking to the Electric Supply Corporation. 
The Council decided to ascertain exactly its own position in 
the matter, and what steps are to be taken by other lucal authorities 
affected by the Bill. | 


Cheltenham.—The Electricity Committee of the T.C. 
has recommended that a loan of £8,010 be applied for, for the pro- 
vision of а 1,000-xw. set with condensing and auxiliary plant. 


Continental Notes.—ITaLy.—A general meeting of 
the Hydro-electric Power Co., of the Upper Po, held recently at 
Turin, decided to increase the share capital from 1,200,000 lire to 
2,409,000 lire. 

The journal L'Elettricila, of January 18th, publishes an interesting 
article by Eng. Gulwig on the innovations of recent years in the 
construction of large reservoirs for the Italian Electrical Generating 
Works; tables are given with the paper, showing {пе volume of 
Water necessary under variable meteorological conditions for 
different sized stations, load factors and falls. Electrical tell- 
tale devices are used for indicating and recording the heigbt of 
waler in the reservoirs, and likewise the height of flow out of the 
reservoirs through the gates. 

A recent Reuter telegram states that owing to the disorganisation 
of the railway service, a number of factories in Lombardy have 
been obliged to close, on account of the shortage of coal, and the 
Electric Supply Co., of Milan, will be unable to furnish power 
after the firat few days in February. 

SPAIN.—A large power station has lately been completed at 
Zamora where the water power о? the River Duero is being utilised. 
Tne plant, which has beea supplied by the Alioth Co., of Basle, 
Switzerland, comprises two 5,000-H P. multiphase generators and 
five of 1,000-н.р. coupled up to vertical spindle turbines. 

Nogwar.— The Kinserviks Co., Ltd., has acquired the water- 
power rights of the Ullen Valley, including four waterfalls for- 
merly used by the Noske carbide factory, and equal to 50,000 to 
55,000 н.р. Itis reported that 600,000 kroner have been paid for 
the use of the falls for 75 years, after which they fall into the 
hands of the Government. 

Rvssta.—The Russian Minister of Finance has presented a scheme 
tothe Council of Ministers for placing a tax on electrical energy, gas 
and acetylene. The rate on the first named is fixed at 4 kopeks per 
KWw.-hour, chargeable on 95 per cent. of the energy measured by the 
Wattmeters to be employed. All attempts at fraud will be punish- 
able by a maximum fine of 1,000 roubles or three months’ imprison- 
ment. If the Bill passes the Douma, it will come into force on 
January Ist, 1908, and will, it is estimated, have the effect of raising 
the price of nergy 15 to 20 per cent. . 

BWITZERLAND.—After negotiations extending over several years 
between Baden and the Swiss Government, a satisfactory conclusion 
bas been arrived at in regard to the granting of a concession for the 
erection of a water-power installation near Augst Wyhlen, in the 


neighbourhood of Basle. It is assumed that, on the completion of 
the formal process of approval, it will be possible to begin the con- 
struction of the large worke in the present year. The concession 
has been jointly applied for by the Rheinfelden Power Tranemission 
Co. and the Canton of Basle, and the section of the Rhine covered 
by it extends a distance of 48 miles, with a fall of 28 ft. It is 
calculated that, at the lowest level of the water, the fall will yield 
29,000 нр. and 550,000 н.р. at the highest utilisable level, with an 
average of 100,000 н.р. for the year. The promoters propose to 
build а power station on each side of the Rbine. 

DALMATIA.— It is announced from Genoa that the negotiations 
which have been proceeding for some time past between several 
Italian and foreign firms have led to the formation of а syndicate, 
which includes an Austrian banking institution in addition to 
Genoa capitalists, and owns a water-power concession on the River 
Aplmissa, in Dalmatia. The syndicate proposes to transfer tbe 
concession to a company, in which the Kerka company, in Dalmatia, 
the Socictá Italiana di Carburo di Calcio, of Rome, and the S«cietá 
Generale per la Cianamide, of Rome, will be interested. The 
electrical works, which will be designed for the initia] utilisation 
of a minimum of 25,000 H.P. and be capable of bei g increased 
gradually to 75,000 H P., will be established in the neighbourhood 
of Spalato and the electrical power will be used in a large factory 
for the production of calcium cyanamide. 


Croydon.—To “ safeguard its interests, the Corporation 
has decided by petition, counsel and witnesses, to oppose the 
following Bills in the coming session:—The Administrative 
County of London and District Electric Power, the London Electric 
Supply, the London County Council (Electric Supply), and the 
Loudon and District Electric Power. 


Derby.—The E.L. Committee of the T.C. bas decided to 
hire out flame arc lamps at £10 each per annum for alternating 
current, or £9 each for not less than f..ur lamps, either alternating 
or direct current, including cost of maintenance. 


Dadley.—The Corporation has decided to borrow the 
£10,641 necessary for the purposes of electric lighting and sanctioned 
by the L.G B. in June last. It has also resolved to oppose the 
Smethwick E.L. Prov. Order, 1907, promoted by the Birmingham 
and Midland Tramways, Ltd., on the ground that it affects the 
interests of the borough. 


Epsom.—The U.D.C. on January 30th, decided to apply 
to the L.G.B. for а losn of £3,600 for the extension of the 
electric light plant. 


Failsworth.—The U.D.C. is sceking to obtain a supply 
of electricity from tbe Corporation of Manchester. The Manchester 
Electricity Committee, which has been waited upon by a Fails- 
worth deputa'ion, has inquired into the possibilities and does 
not find a suffi ient guarautce to justify it in incurring the neces- 
sary expense for laying down maius. F r that reason the matter 
has been deferreu until there is a more pronounced demand, or till 
the supply can be more cheaply provided. 


Foots Cray.—An agreement has been sealed whereby 
the Bexley U. D.C. undertakes to supply energy to the Foots Cray 
Electric Supply Co. at 3d. per unit for the бгвї 20,000 units, 2d. for 
the next 80,000 units, and 14d. beyond, with a minimum payment 
of £250 per annum. 


Halifax.—The electrical engineer has been instructed 
by the corporation to install five flame arc lamps by way of an 
experiment. 

The Tramways Committee has offered to supply the Hipperholme 
U.D.C. with electricity in bulk at the undermentioned pricee— 
namely, 3d. per unit for the first 20,000 units per annum; 24d. per 
unit for all consumption above 20,000 units and up to 50 000 unita 
per annum; 2d. per unit for all consumption over 50,000 unita up 
to 100,000 units per annum and upwards. The Council to guarantee 
a minimum of not less thau 20,000 units per annum at 3d. per unit. 
The Council to have the option of revising the above prices at the 
end of 21 years. The urban district includes Hipperholme and 
Lightcliffe, and is a rapidly thriving suburb adjaceat to the 


municipal boundary. 


Haslingden.—The T.C. has decided to oppose the 
application of the Lancashire Electric Power Co. for an E.L. order 
for Haslingden, Rawtenstall and Bacup. 


Havant.— The U.D.C. has asked the Portsmouth T.C. if 
it is willing to extend the electric light mains to Havant, if the 
U.D.C. obtains a prov. order. 


Heswall.—An electric light scheme has been submitted to 
the P.C. by a private firm, who offer, if the consent of the Wirral 
R.D.C. is obtained, to obtain a prov. order; the matter is to be 
considered at a special meeting. 


Lancaster.—The 'T.C. has decided that in future the 
price to be charged the Tramways Committee for energy shall be 
1°7d. per unit. 


Leicester.—The Corporation has passed a resolution 
agreeing to oppose the Leicestershire and Warwickshire Electric 
Power Bill, which will come before the ersuing session. The 
power company seeks an extension of time to carry out ite 
works. The Corporation appears to desire powers to supply 
energy outside its area, and on these grounds opposes the company's 
application. 
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Liverpool.—Eminently satisfactory is the condition of 
the Corporation electric supply undertaking ; the accounts for the 
past year, which were published last week, showing a net balance 
of £53,484. Under these circumstances the Tramways and Electric 
Power and Lighting Committee has decided to transfer £18,771 
to the reserve fund, £13,884 to the renewal fund, and £20,827 to 
the general rate. 

The demand for electrical energy during the year steadily 
increased, the percentage over 1905 being approximately 7 per cent. 
for lighting, 21 p:r cent. for power, and 3 per cent. for traction. 


London.—L.C.C. Power Brut.—The Hammersmith 
B.C. is to petition against the Bill, on the ground thet the powers 
sought would, if granted, be prejudicial to the local electricity 
undertaking. Exception is especially taken to the proposal to 
compulsorily acquire the undertakings of the Borough Councils. 

The Wimbledon T.C. is to petition against the Bill, as is also 
the Tottenham U.D.C. 

The Bermondsey B.C.isto actively oppose the Bill. Attention 
is drawn by the Electricity Committee to the fact tbat power is 
sought to supply docks direct, and as regards Clause 10 Sub.-Secs. 3 
and 4, an endeavour is to be made to delete the words without 
the consent of such distributor, which consent shall not be un- 
reasonably refused or withheld," the authority to the B. of T. to 
settle any such question, and the power to supply the docks direct. 
Efforts are also to be put forth to reduce the period in the clause 
dealing with the supply to authorised distributors, and which 
provides, inter alia, that an agreement must be entered into to take 
the supply for seven years. The Committee points out that the 
L.C.C., after taking over the undertakings of all the Borough 
Councils, except Maryiebone and Woolwich, at. the price of merely 
paying off the debts of same, could transfer them to a private com- 
pany under the Bill as framed. 

The Willesden U.D.C. is to petition against the Bill, in order to 
obtain protective clauses. 

The Camberwell B.C., in compliance with the wishes of a deputa- 
tion which has approached it from the Borough of Camberwell 
Progressive Association has agreed to oppose the Bill. 

At а special meeting on the 5th inst, the Paddington B.C., by 
46 votes to 3, decided, in order to save expense, to rescind a resolu- 
tion directing that a petition be presented against the London and 
District Electric Power Bill, 1907, and to take no action in refer- 
ence to the Bill. The Bill, said Mr. Chancellor P. V. Smith, in 
proposing the rescission, received no support during last session, 
and there was not much fear of it ever being passed. 

The Southwark B.C. is to oppose the L.C.C. Supply Bill 
on the ground of the speculative nature of the undertaking, the 
certainty of an i.crease in the rates, and that no satisfactory pro- 
vision is made for the protection of the electrical undertakings of 
the various borough councils, instituted and developed with the 
sanction of botu Parliament and the County Council. In a long 
report drawn up by a joint committee upon the matter, it is 
pointed out that the provisions of the Bill would place a com- 
peting company, in an area like the parish of Newington served by 
a municipal undertaking, in an equal, if not better position than a 
local authority, inasmuch as in the event of the County Council 
being able to generate and supply energy in bulk at a cheaper rate 
than it could be generated by the local authority, the private 
company not having a generating station within the district 
would be empowered to démand from the County Council à supply 
of electricity which would enable it to undersell the energy 
supplied by the local authority. The local authority, unless the 
demand for supply far exceeded the output of its generating 
station, would thus be placed in the position of having to scrap its 
station and take а bulk supply from the County Council, or other- 
wise to continue itsstation and be undersold by the company. 
The committee further pointed out that if the Bill passed, the 
County Council might come into the district, lay down mains 
throughout the area, and seek out large consumers; and if tbe B.C. 
refused to permit the supply to be given by the L.C.C. instead of 
from the B.C. station, the County Council would be entitled, on 
Showing to the B. of T. that it could supply energy at а cheaper 
rate, to effectively oust the B.C. from its position of supplying those 
consumers. Amongst the other objections advanced was that the 
County Council might, by using the powers of supply in bulk pro- 
posed to be conferred, seriously damage an undertaking and then 
refuse to purchase it, thus saddling the ratepayers of the district 


with the liabilities and debts of the undertaking, without a prospect 
of its making profits. 


The Marylebone B.C. is petitioning against the Bill, to enable 


the B.C. to obtain protective clauses, and to oppose other 
clauses. The Electric Supply Committee in a report upon the 
matter, objects to the provisions of the measure for a supply to 
individual consumers, and goes on to say that the practical 
effect of the provisions appears to be that the County 
Council isto be allowed to enter into direct competition with 
authorised distributora in the supply of energy for power, or, toa 
limited extent, for lighting, if it is able to show that it can 
supply energy cheaper than the authorised distributors. If the 
Bill is passed in its present form, the result would be that in 
Marylebone and in any other boroughs where the County Council 
did not choose to acquire the undertakings, there would be a 
reasonable likelihood of two bodies, viz, the L. C. C. and the B.C., 
both entitled to draw upon the rates, and to some extent upon the 
rates of the same area, competing with one another in the supply of 
electricity. Objection to the Bill is further based upon the fact 
that the B.C. would be liable for the losses which the County 
Council will probably suffer, and strenuous efforts are to be made 
for the insertion of a clause providing that a special electrical rate 
should be levied in the event of losses arising from the proposed 


scheme, and that Marylebone and any other boroughs whose 
undertakings are not taken over should be excluded from such 
rate. 

The Lambeth B.C. is to petition against the Bill in order to 


obtain a locus. Whether counsel are to be instructed has not yet 
been decided. 


BEgRMONDSEY.—To meet the increasing demand for energy 
the Electricity Committee reports that it will be necessary to 
extend the mains in 16 streets, at an estimated cost of £8,357. 
Application is to be made to the L.C.C. for eanction to borrow this 
amount. 


PaDDINGTON.—The General Purposes Committee has reported 
being in communication with the Metropolitan Electric Supply 
Co. in regard to the proposed removal of their generating station 
and a reduction in the price charged for energy. The Committee 
states that it hopes soon to be in a position to fully report upon the 
matter. 

SovTHwARK.—The B.C. has decided to oppose the various 
electricity supply Bills promoted by private companies. 

A return is to be prepared for the information of the Councillors, 
showing (а) total loans on electric light, (5) amount paid off, 
(с) amount outstanding, with interest thercon, (d) engineer's esti- 
mates of present value of machinery, (с) of annual depreciation, (/) of 
probable life of the electric light plant, (g) cost of generation 
per unit for street lighting, (Л) private lighting, and (i) power, 
(/) price charged per unit for street lighting, (А) private lighting, 
and (7) power. 

WEBSTMINSTEB.—The Guardians, being dissatisfied with the price 


of gas, are asking for qugtations for the electric lighting of the 
workhouse buildings. | 


Maryport.—aAn E.L. installation is being laid down at 


the Solway Ironworks by Messrs. Cammell, Laird & Co. Hitherto 
gas has been used at the works. 


Newark.—Another move towards an electricity supply 
for the town has been made. The Committee recommended that 
Mr. Mountain, electrical ergineer of Huddersfield, be requested to 
make a general report on the supply of electricity in the borough, 
and on a scheme fora supply by the Corporation, the Committee 
having had an interview with him, his fee to be 25 guineas. 
Alderman Knight (chairman) said tbat since the last meeting а 
letter had been received from the Mutual Electricity Supply Co., 
asking for an interview, and one had been arranged. There had 
been other communications from different companies, but they had 
a l withdrawn, excepting the Mutual Co. and a local syndicate. 
The recommendations of the Committee were agreed to by the T.C., 
and a report by Mr. Mountain is now awaited. 


Otley.—The E.L. prov. order, which was obtained six 
years ago, and extended twelve months ago for one year, has now 
lapsed. The B. of T. refused a further renewal of the order, and 
informed the U. D. C. that it had no power to dispose of the order 
to а conlpany as the Council proposed. 


Reigate.—The T.C. has instructed the electrical engineer 


to report upon the advisability of increasing the plant at the 
generating station. 


Stourbridge.—The B. of T. has formally approved of 
the transfer of the E.L. order to a private company. 


United States. NIA ARA FALLS.—A lengthy report has 
been issued by Mr. Taft, the U.S. Secretary of State for War, on the 
question of the development of the water power at Niagara and on 
the transmission of Niagara power from the Canadian side to the 
State of New York. The three power companies doing business on 
the Canadian side at Niagara are to be permitted to transmit 
160,000 н.р. into New York, Mr. Taft having rendered a decision 
to this effect on January 18th last. The Canadian Niagara Power 
Co. asked permission to transmit 121,000 н.р. across the border. 
The Ontario Power Co. asked to be allowed to transmit 90,000 H.P., 
and the Electrical Development Co., a permit for 62,500 B. p., while 
the International Railway Co. wanted 8,000 H.P. 

Mr. Taft's report goes into the question of applications to divert 
water for power purposes on the New York side. The Niagara 
Falls Power Co. is utilising 8,600 cb. ft. of water per second and 
developing 76,630 H..; the Niagara Falls Hydraulic Power and 
Manufacturing Co. is using 4,000 cb. ft. per second, and has under 
construction, for a period long ante-dating the Burton Act, a plant 
arranged to divert 2,500 cb. ft. per second, and to furnish 36,000 H.P. 


to the Pittsburgh Reduction Co. Permits to utilise these quantities 


of water will accordingly be issued, but it is stated that water for 
sluicing must be obtained from the quantity allowed—‘ water for 
other purposes when sluicing is being done must be diminished.” 
As water 1з being drawn from the Erie Canal for power purposes, 
Mr. Taft approves of a permit being granted for 400 cb. ft. per 
sec. to the first user. 

The report continues, this leaves 158,500 н.р. to be distributed 
between the other three applicants, and after careful review of all 
circumstances, he has issued permits for transmitting energy into 
New York as follows:—The Ontario Power Co., 60,000 R. P.; the 
Canadian Niagara Power Co., 59,500 H.P.; and the Electrical Deve- 
lopment Co., 46,000 н.р. The distributing agent for the Ontario 
Power Co. on the New York side is the Niagara, Lockport and 
Ontario Power Co, The transmission lines of this company have 
already been erected to Rochester and Syracuse and West Seneca. 
The Niagara Falls Power Co., of N.Y., and the Cataract Power and 
Conduit Co., of Buffalo, will distribute the energy for the Canadian 


Niagara Power Co., while the Niagara Falls Electrical Transmis- 
sion 5 3 tor the Electrical Development Co. in Western 
ew York. | EE ctm 


NE e 


LL — 


Vol. 60. No, 1,524, Funavany 8, 1907.] THE ELECTRICAL REVIEW. 


223 


Ne 


In conclusion, the report states that the chief engineers and Capt. 
Kuts will prepare permits after consultation with counsel for the 
ive companies; Capt. Kutz is also recommended to report a 
plan for the supervision of the operation of these companies under 
the permita, with a view to securing strict compliance with their 
terms. It may be mentioned that Mr. Taft intimates that 
апу evidence of combination between the three companies, if 
brought him, will be given careful consideration as a modification 
of his action in granting the permits. 

In regard to the preservation of the Falls, their scenic grandeur, 
&c., Mr. Taft has given some consideration to this matter. He gave 
hearings to the American Civic Association and to others interested 
in this question, and states that with the diversion of 15,000 cb. ft. on 
the New York side, and the transmission of 160,000 н.р. from the 
Canadian side, the effect will not be perceptible to the eye. He, 
however, refers to the condition of the U.S. bank of the gorge as 
an “ eye-sore,” and in order to determine what ought to be done to 
remove it, he has appointed a committee to advise him what 
changes, at an expense not out of proportion to the extent of the 
investment, can be made which will put that side of the canyon in 
natural harmony with the Falls and other surroundings, and will con- 
ceal as far as possible the raw commercial aspect that now offends 
the eye.” 

Regarding the decision of the U.S. Government to fix the power 
to be transmitted across the Falls from Canada at 160,000 R. P., as 
the various power companies in Ontario are authorised to develop 
415,000 H.P., it means that 255,000 m.P. will be available for use 
on the Canadian side. Under the provisions of the companies’ 
various charters, it appears that they have power to export half. of 
the н.р, they are permitted to develop, but according to Mr. Taft's 
decision they cannot export as much power as formerly under the 
Ontario statute. 

The decision should have the effect of stimulating the building 
of transmission wires and plants in Ontario, since the companies 
have to procure a market somewhere, and now it can hardly be in 
the States. The charters of the three companies provide for the 
development of horse-power as follows:—Ontario Power Co., 
180,000 f. .; Canadian Niagara Co., 110,000 H..; and Electrical 
Development Co., 125,000 н.р. 

It is understood, however, that а treaty is to be negotiated 
between Canada and the United States, and it is believed that this 
treaty will fix the amount of water which may be taken from the 
Niagara River, limiting it to the requirements of existing franchises. 
When this treaty is passed, the Burton Bill will probably become 
ineffective, and all the companies will be placed on an equal 
footing, subject, of course, to the provisions of the Export Bill now 
peuding before the Dominion Government. 


Warwick.—The С.С. has entered into an arrangement 
with the Leamington and Warwick Electrical Co. for the supply of 
energy for lighting the County Hall at Warwick, at 7d. and 2d., the 
total charge not to exceed an average of 5d. per unit. 


Wednesbury.—The Lighting Committee of the Cor- 
poration has decided that electricity for lighting purposes be 
supplied to all business premises at a flat rate of 3d. per unit, on 
condition that an agreement be entered into with the Corporation 
by every person requiring to be supplied at that rate agreeing to 
mi electricity without interruption from dusk to the hour of 

p.m. 

À difference having arisen with the British Accumulator Co., 
Ltd., respecting the battery of accumulators supplied to the Cor- 
poration's electricity sub-station, it has been decided that the 
necessary steps be taken for the settlement of the difference by 
arbitration, in a»cordance with the terms entered into with the 
company. ; 

Willington.—4A petition is being promoted asking the 
U.D.C. to rescind ite recent decision refusing the offer of the County 
of Darbam Electrical Power Distribution Co. to supply energy to 
the district at a flat rate of 32d. per unit, less 5 per cent., if over- 
head mains were used. The Council refused the offer, because of 
its objection to overhead construction. 


TRAMWAY and RAILWAY NOTES. 


Accrington.—The Accrington Corporation Steam Tram- 
ways Co., in their annual report, record a profit on the year's 
working of £6,521, and declare an all-round dividend of 6 per cent. 
The company’s lease expires in April, and the undertaking is to be 
taken over by the Accrington Corporation and electrified. 


Bedford.—The T.C. has decided to take no further steps 
towards obtaining an extension of time for the construction 
of tramways in the borough, as authorised by the Order obtained in 
1900. It bas also been decided to inform Messrs. Baker & Co. that 
the Conncil is not prepared to give its consent. 


Birkenhead.—A Northern correspondent says that it is 
stated that the powers which the Great Western Railway Co. seeks to 
obtain in its new Bill, to enable it to electrify certain portions of its 
system, refer to the Birkenhead and Chester line. This line, about 
15 miles long, is worked jointly by the G.W. and L. & N.W. Com- 
panies. The line serves a rapidly growing residential district, and 
if worked by electricity, trains could be run direct into Liverpool 
through the Mersey Tunnel, instead of passengers having to change 
at Rock Ferry Station. 


Blackburn.—The profit on the Blackburn Corporation 
tramways for the past nine months was £1,726. The system has 
never yet paid on the full 12 months’ working, but there is a 
prospect of this being attained, saya the borough treasurer, if the 
weather favours traffic during the current quarter. 


Bradford,—A car, in negotiating a curve on an incline in 
Wakefield Road, collided with a wagon, which is reported to have 
damaged the car controller, and rendered the brakes inoperative. 
The car descended the incline and jumped the track, smashed a 
lamp standard, and was finally brought up by a tramway pole. One 
passenger, who jumped from the car, was injured, but those who 
remained on board only complained of shock. 


Burnley.—The R.D.C. has been informed by the town 
clerk of Rawtenstall that the Corporation has withdrawn that 
portion of its Parliamentary Bill which related to the proposed 
tramway to Burnley. 


Canada.—Toronto.—Plans for the extension of the 
Niagara, St. Catherine's and Toronto Railway have been filed with 
the Government authorities. 'The proposed extension will pass 
through the municipalities of Fort Erie, Bridgeburg, Willoughby 
and Stamford, and the object of it is to provide continuous trans- 
рон over the company’s lines exclusively from Toronto to 

uffalo. 

A dispute, which has reached an acute stage, is now pending 
between the Toronto Street Railway and the municipality. The 
main question at issue is whether the company has a right to alter, 
without the consent of the city authorities, the routes that have been 
arranged by agreement under the street railway contract. Recently 
the company, without consulting the city, and in direct opposition 
to the recommendations of the city engineer, made considerable 
alterations in various routes traversed. As no notice was taken of 
the protests made, the Council invoked police aid, and refused to 
allow cars to proceed except by routes approved by it. In consc- 
quence, the company withdrew all its cars from the routes in 
dispute, and refused to run them, except over the routes which 
it favoured. Consequently at the present time there is a dead- 
lock, and much inconvenience is being experienced by people living 
in distant suburbs. An emergency meeting of the City Council has 
been held, at which it was resolved unanimously to apply to the 
Ontario Railway апа Municipal Board forthwith to compel the 
Toronto Railway Co. to operate the routes discontinued on the 22nd 
inst. pending the enforcement of the agreement between the city 
and the Toronto Co. 

HAMILTON.—Notice is given that application will be made to the 
Canadian Parliament during its present session for an Act to amend 
the charter of the Hamilton Radial Electric Railway Co. by pro- 
viding for considerable extensions to its system, and to authcrise 
it to purchase, lease or amalgamate with other Hamilton electric 
railways, to build and operate ferry steamers, and to construct 
an international bridge over Niagara River. 


Colwyn Bay.—On the 31st ult. the Light Railway 
Commissioners were occupied at Colwyn Bay in hearing evidence 
for and against the application of the Llandudno and Colwyn Bay 
Tramways Construction Co. for powers to run a light railway 
through the town. The application was supported by the U. D. C., 
and, we gather, was successful. 


Continental Notes.—ITaLy.—The commission charged 
with the examination of the law as to working railways, &c., has 
reported in favour of rescinding the clause in the existing law 
which prohibits working tramways or automobiles on any route 
which may compete with the State railways. 

The plans and sections for the Chioggia-Padua Electric Railway 
are now being prepared. There will be six intermediate stations, a 
swing bridge, and a permanent bridge. The estimate amounts to 
8,000,000 lire, part of which will be borne by the State and the 
balance divided between the provinces of Venice and Padua. 

A company has been formed to work an electric tramway line 
between Salerno and the valley of Pompeii. The shares 
have been fixed at 200 lire (£8) each, 20,000 of which will be issued 
to the public. 

Panis METROPOLITAN RATLWAV.— The Compagnie du Chemin de 
Fer Métropo.itaiu of Paris has just published the working resulta of 
the traffic on the five lines in operation in 1906. These have a 
total length of slightly over 32 miles, of which seven miles were at 
work only during part of the year and 22 miles only during the 
last two weeks of the year. The number of tickets issued was 
165,319,216 as compared with 148,700,821 in 1905, and the total 
receipts amounted to 28,753,347 fr. The share of the city in the 
révenue totalled 9,353,553 fr. as contrasted with 8,388,106 fr. in 


` 1905, being an increase of 965,147 fr. 


СЕвмлнү.—Тһе department of the Prussian Ministry of Public 
Works has for a long time past been engaged with other authorities 
in giving consideration to the question of the  establish- 
ment of electric traction on one of the Prussian railways. As 
reported by a semi-official newspaper, the investigation has now 
led to a favourable decision in regard to the main line between 
Altona and Kiel, a echeme for the conversion of which was prepared 
some time ago by the Berlin Allgemeine and the Siemens & Halske 
companies. The length of the railway is 62 miles, and itis said that 
the question of extending the proposed system to other railways will 
depend upon the results attending the working of the Altona-Kiel 
section. This section is to be electrically equipped, both for 
passenger and goods trains, as it is desired to ascertain how, in the 
present condition of electrical engineering, the whole of the traffic 
on a busy line can be handled without the use of steam locomotives. 
The preparations for the execution of tbe work have already been 
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commenced, and it is expected that electrical working on the rail- 
way in question will be inaugurated this year. It is declared not 
to be accidental that a section has been selected for the trials that 
ia of prominent strategic importance for Germany, and that com- 
mercial, industrial and military circles are equally interested in 
the scheme for electric trains on the State railways. The accuracy 
of the foregoing statement is, however, contradicted by a second 
newspaper, which is also credited with official inspiration. The 
latter states that the project is still in a preliminary stage. and 
that estimates are first of all being prepared with a view to com- 


paring the cost of introducing electric traction with that of steam 
locomotion. 


Dublin.— As tbe centre poles of the D.U.T. Co. on the 
route from the city to the International Exhibition in Herbert Perk 
might int« rfere with the traffi^ when the Exhibition was opened in 
May, а Dublin correspondent says that it is proposed to have them 
removed, aud that the work is to be commenced at once. The 
Pembroke UD C. has given permissien for the company to lay 
down a third track along that portion of the thoroughfare leading 
to the frunt entrance of the Exbibition grounds. All expense is to 
be borne by the company, which may include the alteration of 
path vays, &c. A great deal of attenti n is being devoted to transit 
facilities duri: g the period tbe Exhibiti:n may remain open; а 
proposal has been put forward to import a number of 'buses to 
run iu competition with the tramways. 


Eecles.—The Corporation bas instrncted the electrical 
engineer to prepare plans and specifications of the electrical equip- 
ment and plant required fortbe supply of energy from the electricity 


works at Patricroft, for the working of the tramways within the 
borough. 


Lancaster.— Six months ago, against the advice of the 
electrical engineer and tramways manager (Mr. Tester), the Council 
decided to withdraw 4d. fares from certain stages. At a recent 
meeting of the Town Council it was reported that there had been 
94,00U fewer passengers since the 4d. fares were abolished, and 
there were 31,000 fewer during the past six weeks, It was decided 
to reinstate the 4d. stages. Discount tick-ts, which were also 
abolished some time ago, have been again adopted— 26 for 18. on 
the 4d. stages aid 13 for 1s. on the Id. ones. 


Leyton.—The U. D.C. has received from the B. of. T. 
sanction to a loan of £14,500 for the purchase of 20 tramcars, and 


to one of £20,406 for the purchase «f the undertaking at Leyton 
of the North Metropolitan Tramway Co. 


Liverpool.—From an extract from the Corporation 
accounts, presented at the meeting of the Council recently, 
we gather that the Corpora ion electric tramways are making 
further progress. The income for the year 1905 was £583,620, 
being an increase over the previous year of £16,991. The appre xi- 
mate expenditure in 1906 was £53,224 interest, £56,337 sinking 
fund and repayment of Іова ө, and £391,3(0 working «xpenses. 
With regard to the estimated expenditure on capital aceount for 
the current year, the sum is set down at £25,000 two interesting 
items being £12,000 for additional cars, and £2,000 for motor 
vehbicl: в, Banction for which bas yet to be obtained. 

The Tramways Committee of the Corporation recommends that an 
application be made to 'he Board of Trade fcr a provisional order 
authorising the construction of a line of tramways from the Black 
Bull, vid Walton Vale, and Derby Road to Strand Road. 


Londen.—L.C.C.—At the meeting of the County 
Council on Tuesday, various questions were put to the chairman of 
the Highways Committee in regard to the tramways. In reply, 
Captain Hemphill stated that the proposal for the construction of 
the Aldwych-Southampton Row subway was before the Council in 
1901, and a cartoon was exhibited in the Council Chamber showing 
accommodation for sivgle-deck cars. The question of using double- 
deck cars was discussed, but after full consideration the Council 
resolved to construct the subway as it was. The cost of the sub- 
way was £282,00Q, and that sum would be increased by from 40 to 
50 per cent. if it were made suitable for double-deck cars. A 
repeated request made to the chairman for the name of the expert 
who advised the adoption of a tunnel of the size adapted for the use 
of the present cars failed to elicit a reply. 

A collision occurred on Tuesday last at the junction of Borough 
Road and Southwark Bridge Road between two of the L. C. C. cars. 
It appears that the points were not operated correctly, and we gather 
that the сагв came together with great violence. Those on the cars 
suffered from shock, and a conductor sustained cuts from broken 


glass. Traffic was suspended on this section for a considerable 


eriod. | 
к Fstimates have been approved for the reconstruction for electric 
traction of the tramways in Goswell Road and Aldersgate Street, 
Pentonville Road and Gray’s Inn Road, at a cost of £115,560, and 
for au additional supply of rails to cost £31,000. 

A number of halfpenny stages have been approved for the 
northern section. 

Through cars are now being run from the Embankment to the 
Tower Bridge, Lewisham, Catford, Blackwall Tunnel, Streatham, 
Tooting, Greenwich and Clapham Junction. 

A Press report states that it is proposed to widen Putney Bridge, 
across which it is intended to bring the L.C.C. tramway that is 
destined to link up the Middlesex С.С. tramway at Harlesden with 
Shepherd’s Bush, Hammersmith, and the south of London. The 
contract for the work is about to be given out. 

IsurNGTON.—The B.C. has received a letter from the L.C.C. 
requesting tbe former to resciud ita resolution requiring the 
adoption of the conduit system for the electrification of the tram- 


ways throughout the borough, and to consent to the use of the over- 
head trolley method of traction along certain routes. The County 
Council points out that these routes are well suited for the trolley 
method, the completion of which would occupy only half the time 
needed for the conduit system, and would also result in a saving of 
£40,000. Moreover, trolley traction is already operative outside 
the London county boundary at Finsbury Park, and its use on the 
routes under consideration would enable a very important inter- 
change of traffic to be effected, which would be of advantage to all 
the districts affected. The matter has been referred to the Works 
Committee of the Islington B.C. | 
CAMBERWELL.—The B.C. has agreed to inform the L. C. C. 
that it is not prepared to consent to the overhead system of traction 


in connection with the Dulwich tramway extension from Barry 
Road to For at Hill. 


Mexborough.—We understand that the B. of T. inspected 
the Dolter tramway svs'em between the Rotherham borough 
boundary and Rawmarsh last week, and that permission has been 
granted for the running of the cars. 


і . . е 
Rawtenstall.—The electrification of the tramwavs іп 
the district of Rawtenstall and Bacup, at a cost of £223,000, bas 
been sanctioned by the ratepavers, А Bill in Parliament is being 
promoted by the local autbor.ties 
Tbe poll of the ratepavers taken on the question of the proposed 
extension of the tramways їг п Waterfoot to Water, at a cost of 


from £30,000 to £50,000, has resulted in a majority of 454 votes 
against the extension. 


South lancasbire.— We learn that the South 
Lancashire Tramways Co. has arranged terms with the Salford 
Corporation with respect t^ running cars through Winton on the 
Corporation's line to Peel Green, from Worsley, where the com- 
pany's lines diverge to Swinton in one d'rection, and T, Idesley 
and Atherton in the other. The line to Winton and Peel Green 
was completed several months ago. 


Sunderland.—AÀt a meeting of the Tramways Com- 
mittee on the 31st ult., a statement was presented showing the 
result of the ye«r's working. The Committee anticipates being 
able to hand over to the borough funi from tbe net profits a sum 
of £6,000 at the end of the year's working. This tompares 
favourably with last year, when the amount given for the relief of 


the rates was £3,541. The financial year does not close until the 
end of March next. 


Tipten.— The Wednesbury Corporation has approved 
plans for the reconstruction and  re-equipment for electric 
traction of the section of the steam tramways between the Dart- 
mouth Arms and, the Tipton boundary; and, su'ject to certain 
requirements of the borough surveyor being complied with, it bas 
aleo given con- ent to tbe lowering of the roadway under the Great 


Western Railway at Leabrouk, to enable double-deck tramcars to 
pass under it. 


York.—In their report to be presented at the half-yearly 
meeting on February 13th, the York Tramways Co. state that thev 
have entered into an agreement with the York Corporation, subject 
to confirmation by the sharrholders and the Courcil, fır the sale of 
the undertaking for the sum of £11,000. The purchase money ів 
to be paid in July, 1909, or within three months after the Corpora- 
tion shall bave obtained power to work the tramways, or to con- 


struct and work the same as a light railway, as the case may be, 
whichever shall happen first. 


TELEGRAPH and TELEPHONE NOTES. 


Aberdeen.—Owing to a fire which broke out in the 
central offices of the National Telephone Co., Ltd., on Friday 
last, the telephone service of the city was practically suspended, 


1,200 lines being cut; the damage done, however, was not very 
serious. 4 


Canada.— The telephone exchange operators of the Bell 
Telephone Co., at Toronto, struck work on the 31st ult., to resist an 


increase in the working hours. They urge that 6 hours’ work is the 
maximum that they can endure. 


French Cables,—The French Administration notifies 
that the Madagascar- Réunion cable lands at Tamatave, Madagascar, 
and at St. Deni», Réunion, and 1s 430:950 nautical miles in leugth. 
The Réunion-Mauritius cable also lauds at St. Denis and at Port 


Loui-, on the latter island, and is 131/295 nautical miles in length. 
—Journal Télégraphique. 


Glasgow.—The Post Office is offering the telephone 
operators 8s. per week, rising to 14s. in three years, and the 
operators demand to be put on the same footing as other telephone 


operators employed by the Post Office, who receive a higher 
maximum and a pension, 


Italy.—An important telephone line, as regards the safety 
of travellers, has now been opened between the Hospice on the 
small St. Bernard Pass and Lansbraulette. 


Panama.—H.M. Consul at Panama reports that the 
shareholders of the Central and South American Telegraph Co. 
have resolved to lay a direct cable between New York and Panama. 
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The new cable will have a length of 2,200 miles, representing a 
saving of 2.000 miles over the vid Galveston route belonging to the 
ваше company, and there will be only one intermediate station, 
namely, at Baracoa in Cuba. The company also propose to intro- 
duce into their service & telegraph line along the routes of the 
railway companies of East Oran, Argentina, and Buenos Ayres, on 
the Pacific side, besides the establishment of a new land telegraph 
between Buenos Ayres and Valparaiso. All these contemplated 
improvements are to be put into operation in 1907.—Bourd of 


Trade Journal. 


Poulsen Wireless Telegraphy.—We understand that 
at Cullercoats, near North Shields, where the Amalgamated Radio- 
Telegraph Co. have a wireless station, experiments with the Poulsen 
system (described in our issue of November 16th, 1906) are being 
carried out this week between the above station and two Poulsen 
stations at Esbjerg and Lyngby in Denmark. Mr. Babington 
Smith, secretary to the Post Office, and Mr. J. Gavey, engineer-in- 
chief, the Post Office delegates to the International Radio-Telegraph 
Convention at Berlin. are present, as well as Admiral Jackson and 
Lieut. Loring, of the Navy, and Mr. S. S. Bojesen, managing director 
of the Amalgamated Radio-Telegraph Co. The experiments are 
important, and the results should be of great interest. 

It is rumoured that an action is on foot before the German 
Patent Department with the object of annulling the patents 
granted to Herr V. Poulsen in connection with his system of 
producing undamped vibrations of high frequency for wireless 


telegraphy and telephony. 
Telegraphic interruptions and Repairs :— 


CABLES. IwrERRUPTRD. REPAIRED, 

Trinidad-Demerara (No. 1.) ee ee ee ee Aug. 26, 1901 ee . 
Paramaribo Cayenne .. 925 £s T .. Nov. 27, 1906 .. we 
Cayenne-Pinbe E ss s T .. Aug. 18, 1902. Ws 
St. Lucia-Martinique .. a $e a .. May 7, 1902.. „> 
Dominica- Martinique .. i RT ds .. May 7, 1902.. s 
Mole 8t. Nicholas-Port au Prince vis . Aug. 16, 1906. Feb. З 
Ouraoao - Coro 
Curacao-La Guayra | Closed.. "m aa .. Jan. 19, 1906.. s 
Curacao-Maracaibo } - 
Reissa-Issa and Reissa-Yemani (Yemen)., .. Oct. 29, 1902.. zs 
Tarifa-.Tangier .. Эр 2 - vy .. Jan. 18, 1904. A 
Port Arthur-Chifu (Closed) .. ss x .. Mar. 9, 1904. А 
Garachico-Santa Crus .. ie oe ss .. July 12, 1906 .. Бе 
Las Palmas-Arecife ae oe ee ee e Aug. 18, 1906 ee ee 
Guantanamo-Mole St. Nicholas РИ 88 .. Nov. 29, 1906. Ae 
Mole 8t. Nicholas-Cap Haytien s МЕ .. Nov. 22, 1906 . АР 
Fao-Bushire vis РЕ a we wi .. Dec. 4, 1906 .. * 
Martinique-Paramaribo - x Dec. 17, 1906 . . 
New Brunswick-Prince Edward Island. Jan.9, 1907. Я 

LANDLINES. 

Puerto-Barrios oe oe eo ees ee ee Aug. 28, 1902 ee oe 


Wireless Telegraphy.—It is stated that all the vessels 
of the Canadian Pacific Railway are to be in future equipped with 
wireless telegraphic apparatus. The Royal Mail steamers on the 
Atlantic service Have already been so furnished, but it is now the 
intention of the company to put the apparatus not only in the 
Pacific expresses but also in all their coasting steamers. 

An appeal his been made to the Dominion Government, asking 
that arrangements may be made for the wireless transmission of 
messages between Prince Е імага I-land and the mainland 
until the broken Anglo-American cable is restored. Owing to the 
ice in the Strait this cannot be done until the spring. 


CONTRACTORS’ COLUMN. 


OPENINGS FOR NEW BUSINESS. 


New technical college for the South of Scotland College 


GALASHIELS. 
at Galashiels. 

GLASGOW. Royal infirmary (£500,000. E. Barclay, secretary: 
Buchanan Street. Glasgow. 

GLASGOW. Library. A. B. Macdonald, city engineer. 

GREENOCK. Prison. H.M. Board of Works, Edinburgh. 

GUILDFORD. New technical institute (£10,000). 

HACKNEY. The public library. mentioned last week, is to be located 
in Mare Street, and the builders are Edwards and 
Medway. 

HALIFAX. Shops and offices, St. George's Square. Architect, 
T. Kershaw, L. and Y. Bank Chambers, Halifax. 

HEYWOOD. New school (600) for Heywood Education Committee. 

HULL. New woollen mills. 

INDIA OFFICE, Additions to Supply Stores at Lambeth (£60,000). 

KILBURN. New music-hall in Kilburn High Road. 

KILMARNOCK. New Post Office buildings. W. T. Oldrieve, architect to 
H.M. Office of Works in Scotland. 

LANCASTER, New Town Hall. E. W. Mountford, architect, London: 
Waring White Building Syndicate. 

LANCASTER. New School in Dallas Road. J. C. Mount, borough 
engineer. 

LANCASTER. Technical schools, extension of Storey Institute, 


LITTLE HULTON 
(NEAR BOLTON). 
LONDON, Е.С, 


Austin & Pailev, architects, Lancaster. R. Thomp- 
Bon, builder, Dalton Square, Lancaster, 

New works for Union Foundry Co. Builder, James 
Cocker, Walkden, Manchester. 

Block of buildings in Fleet Street (107-109) for Cook's 
(tourist agents). Builders, Patman & Fotheringham. 


LONDON, А 
(Harrow Roan). | New Hippodrome (to seat 2,000 odd). 
LONDON Factory extensions for Waterlow & Sons, Ltd., 26/27, 


(Paul Sr., FInspuky). 
LONDON 
(HAMMERSMITH). 


Great Winchester Street, Е.С. 
Imperial Tobacco Co., 81, Fulham Palace Road, S.W. 
New buildings. 


LONDON Dancing academy. W. F. Hurndall, 84, Blackfriars 
(SHEPHERD'S BUSH). Road, S.E. 

LONDON Shops and concert hall. Joseph & Smithem, architects: 
(MARYLEBONE) 83, Queen Street, Е.С. 

LONDON Garage and office buildings. Pilditch & Co., architects, 
(MAYFAIR). 2, Pall Mall East. 

LONDONDERRY. School of Domestic Economy. М. A. Robinson, Rich- 
mond Street, Londonderry, architect. 

OLDHAM. Council school. Edward Stephenson, builder, Union 
Street, West Oldham. 

MANCHESTER, New Sorting Office. Mr. Atlee, Н.М. Office of Works, 

New Bridge Street, Manchester. 

NEWARK. New elementary school (49, 000). Mallows & Grocock, 
architects, Bedford. 

NEWARK, Workhouse infirmary alterations and additions. Mr. 
Marshall, architect, Nottingham. J. G. Short, 
builder, Nottingham. 

NEWARK. 9 post office. Saunders & Saunders, architects, 

ewark. 

NEWCASTLE. Primitive Methodist school. Architects, Howdill and 
Howdill, 7, Oxford Row, Leeds. 

NORBURY Church. Warwick Road. Architect, W. В. Weatherlcy, 

(CROYDON). 2, Haymarket, 5.W. 
NORTHU MBER. Ten new secondary schools (£46,000) for the Education 
LAND. Committee. 


NORWICH. 


Roman Catholic eathedral. J. О. Scott, architect, 
Dean’s Yard, Westminster, S.W. 


NORWICH. Head office for Norwich & London Accident Insurance 
Association, G. & J. Skipper, architcets, London 
Strect, Norwich. 

NORWICH. London & Provincial Bank new buildings. G. & J. 
Skipper, architects, London Street, Norwich. 

®LYMOUTH. New public library, museum and art gallery, to the 
designs of Thornely & Rooke. 

PONTEFRACT. All Saints’ Schools. Also operating theatre and 
anie-thetic room at Pontefract Intirmary. Garside 
and Pennington, architects, Pontefract. 

RADCLIFFE Restarting collieries at Coney Green. Mr. Campbell, 

(LaNnes.). mining surveyor, Summit House, Heywood, Lanes. 

ROCHESTER. New City Technical Institute. George Gates & Son, 

Frindsbury, builders. 

ROTHERHITHE, Extensions to intirmary, Lower Road, for Bermondsey 
Guardians (£12,000). 

SHEFFIELD. Additions, &c., to Fulwood Council School. C. J. 
Innocent & Боп, architects, 22, High Street, 
Sheffield. 

SOUTHPORT. New works for Vulcan Motor Co. at Crossens. W. 
Townson « Sons, builders, Bolton. 

TOLWORTH. Extensions and alterations to Isolation Hospital. W. H. 

(NEAR SURBITON). Woodroffe, architect, 57, Lincoln's Inn Fields, W. C. 

WALKDEN New technical school. Inquiries to County Architects, 

(NEAR MANCHESTER). Preston. 
WALLSEND. New police station. Jobn Jackson & Sons, builders. 


WARRINGTON, 


WEST KIRBY 
(CHESTER). 
WOODHALL SPA. 


Infirmary extensions, kc. W. & 8. Owen, architects, 
Caird Street. 

New Council school. H. Beswick, County Architect, 
Newgate Street, Chester. 

Wesleyan church. Wills & Sons, architects, Derby. 


WREXHAM, Presbyterian chapel and other buildings, King Street, 
W. B. Rees, architect, 8, Dumfries Place, Cardi. 
YEOVIL. Large foundry. Bird & Pippard, builders, Ycovi), 


Ponson, architect, Grove Dene, Preston Road, 
'eovil. 


Whipple v. the Penpoll Tin Smelting Co., Ltd.— 
The Court of Appeal on the 2nd inst. heard the appeal of the 


defendants from а 


Court of Passage. 


judgment of Judge Taylor in the Liverpool 
The action was for the price of a motor 


and hoist worked by electricity, and the fitting-up by the 


plaintiff in the defendants’ smelting works. 


The defendants’ case 


was that the hoist would not work, and they rejected the hoist ; 
plaintiff eued forthe amount. The learned Judge had given judg- 


BELFAST. Large spinning mill in contemplution by a local 

syndicate. 

BEXHILL. New opera bouse and winter gurden. 

BIRKDALE. Rebuilding St. Peter's Church. F. P. Halsall, architect, 

Corporation Btreet, Southport. 

BOWNESS Motor-car works and garage. John Stalker, architect, 
(WINDERMERE), Kendal. - 

are Р ) Woods & Sons are restarting their bone colliery. 

BRISTOL. Rebuilding of Тһе Rising Sun." W. Cowlin & Son, 

Btratton Street, Bristol, builders. 

BRISTOL Tobacco warehouse for Corporation requiring electric 
(NEAR CUMBERLAND lifts, lighting, Ke. W. W. Squire, dock engineer, 
Basin). Cumberland Road, Bristol, W. Cowlin & Son, 

Stratton Street, builders. 

BURNLEY. New school at Fulledge. Mr. Pickles, architect. 

BURNLEY. New Technical School. Mr. Pickles, borough surveyor 

and architect. 

CHISWICK. New Wesleyan Church in Sutton Court Road (£6,000). 

CROSSGATES Extension of Wesleyan Church and erection of lecture 
(XEAR LEEDS). hall and class rooms. Danby & Simpson, architects, 

73, Albion Street, Leeds. 
DERBY. Ley's Malleable Castings Co. may erect new works here. 
DUNDEE. New technical institute (£25,000), with special depart. 
ment for electrical engineering. Robert Gibson, 
architect, Dundee. 
EASTBOURNE. Rebuilding, Povensey Road- Wesleyan church and 
schools, А 

ECCLES, Council school. 

EDINBURGH. New municipal art school. 

ENFIELD. School at Bush Hill Park. Builders, W. Lawrence 

and Bons. 

FARNWORTH, New town hall (£10,000. J. Н. Lomax, surveyor, 

Council Offices. 
FARNWOBTH. Sewage works (£422,000. J. Н. Lomax, surveyor, 


Council offices. 


ment for the plaintiff with costs. The Lord Justices allowed the 
appeal, and reversed the decision of the Court below, because tbe 
hoist did not fulfil the conditions of the contract. 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Belfast.—February 11th. Boilers, superheaters, stokers, 


&c., for the tramways and electricity department. See “ Official 
Notices” January 18th. 


Belgium.—March 80th. The municipal authorities of 


Liége invite tenders for a central station. For further particulars 
gee our issue of January 25th. 


Berlin.—February 20th. The Prussian Government 
Railways require tenders for insulators, bronze wire, galvanised 
wire, copper wire, &c. Particulars may be obtained by enclosing 
6d. to the Director Eisenbahn Telegraph Amt, Berlin. 


Blackburn.—February 18th. Stores for the Electricity 


and Tramways Committee for one year. See “ Official Notices” 
February 1st. 


Bolton.—The Electricity Committee last week instructed 
the electrical engineer to obtain tenders for a balancer, and prepare 
specifications for a new engine and generator. 


Bremen.—February 18th. Equipment of water turbine 


works for operating five 400-kw. (each) polyphase generators. For 
further particulars see our issue of 186 inst. 


Brussels.—February 20th. The Belgian State Railways 
require tenders for one switchboard foi five arc lamps, and one 
switchboard for four arc lamps. Particulars are contained iu 
specification No. 952, which may be obtained from М, de Ludder, 
11, Rue de Louvain, Brussels. 


Christiania. — February 11th. Tenders for 70,000 


insulators for the Norwegian State Telegraphs. For further 
particulars see our issue of 1st inst. : 


Christiania.—February 15th. The Norwegian State 


Railways require tenders for telegraph insulators, 10,000 large and 
7,000 small. Particulars in issue of February 1st. 


Copenhagen.—February 11th. The Government Rail- 
ways Department requires tenders for pumps. See issue of 
January 25th. 


Copenhagen.—March 18th. Two steam turbine alter- 
nators (three-phase), 2,500 Kw. each, for the Corporation. See 
Official Notices” January 25th. 


Darlington. February 8th. One 500-Kw. dynamo and 
engine for the Corporation. See Official Notices” January 25th, 


Eastbourne.— February 11th. One 750-KW. steam 
turbo-alternator and condensing plant for the Corporation. See 
“ Official Notices" January 18th. 1 . 


Eecles.— February 9th. The Education Committee 
invites tenders for electric light wiring, fittings, switches, &c., at the 
Lewis Street Schools. Particulars, on payment of a deposit of 
10s. 6d., from Mr. Edwin Parkes, Town Clerk. 


Edinburgh.—February 18th. Exhaust steam turbines 
and p.c. generators for the electricity station in M'Donald Road. 
See “ Official Notices” January 25th. 


Germany.—The municipality of Eslohe, Westphalia, is 
about to invite tenders for the establishment of an electricity 
undertaking in the town. 


Hornsey.— February 20th. Meters, cable, troughing, 
&c., for the B.C. See “Official Notices " to-day. 


Ilford.—February 26th. Feeder booster and switchboard 
for the U.D.C. See “Official Notices” to-day. 


L.C.C.—February 12th. Installation of electric light, 
motors, bells and fittings, for the Hammersmith Technical Institute. 
See Official Notices" February 1st. 


L.C.C.—February 19th. Tenders are required by the 
Council for 390 pairs of maximum-traction swing-bolster trucks. 
See Official Notices to-day. 


Middlesex.—February 13th. Tenders for the construc- 
tion of track-work for electric tramways along Harrow Road, and at 
Willesden and Acton. Mr. Н. T. Wakelam, M.I.C.E., County 
Engineer, Middlesex Guildhall, Westminster, S.W. 

Perth (Western Australia). — March 25th. Lead- 


covered paper-insulated telephone cable. See our issue of 1st inst. 


Roumania.—February 21st. Tenders are invited by 


the municipality of Focshani for the concession for the electric 
lighting of the town. 


Nalford.—February 9th. One motor for driving a 
150-xw. alternator for the Electricity Committee. Вее Official 
Notices” January 18th. 

Salford.—February 16th. Supplies for 12 month, 


including cables, meters, arc lamp carbons, lampa, switches, motors, 
motor -Ftärters, instruments, &. See Officia] Notices” Feb. 1st. 


Salford.— February 16th. The Electricity Committee 
invites tenders for the purchase of second-hand electric motors 
varying in sizes from 4 to 25 B. R. P., D.C. and three-phase. Par- 
ticulars from the Borough Electrical Engineer. 


Spain.—Febrnary 18th. Tenders are required by the 
Vigo municipality for the construction and working of an electric 
tramway in the town. Particulars can be obtained from El 
Secretario del Ayuntamiento de Vigo. 


Stockton-on-Tees.— February 20th. Stores for the 


year for the Corporation. See “Official Notices” to-day. 


Sunderland.—March Ist. (a) Buildings and shaft; (0) 
three-phase turbo-generator, condensing plant, cooling towers; (c) 
water-tube boilers, economisers, &c., for the Corporation. See 
' Official Notices” to-day. 
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Fra. l.—ARRANGEMENT OF HOISTING AND SLUING GEAR, $-TON. 
ELECTRIC CRANE, MIDDLESBROUGH DOCK INSTALLATION. 
( See nert page.) 


. Sydney (N.S.W.).—March 6th. Tenders for the supply 
of 73 tons of hard-drawn copper wire, 200 Ib. per mile. For further 
details see our issue of January 25th. 


Victoria.—April 9th. The Deputy Postmaster-General 
will receive tenders for telephone material as follows :— No. 1, 2,000 
relays to specification No. 136; No. 2, 2,000 registers to specification 
No. 131; No. 3, 1,000 coin attachments to specification No. 143 
and sealed pattern Victoria No. 151; and No. 4, 500 keys to 
specification No. 138. A deposit of 5 per cent. is required up to 
the amount of £1,000, and 23 per cent. for any additional amount 


exceeding £1,000. Particulars may be obtained at any federal 
G.P.O. | 


Walthamstow. February 8th. Water-tube boilers, 
coal-conveying plant, engines and dynamos, condensing plant, water 
purifying and softening plant, and switchboard extensions for the 
U. D. C. electricity works extensions. See Official Notices” 
January 25th. 


Wigan.—Tenders for the extension of the boiler house, 
engine house, and other works at the Corporation generating 
station. Particulars from the Borough Xilectrical Engineer. 


(vontinued on pafe 232.) 
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| ELECTRICAL CRANES 
AT THE MIDDLESBROUGH DOCKS. 


ee 


Now that an important scheme of extensions to the North- 
Eastern Railway Co.’s dock at Middlesbrough is practically 
finished, considerable interest attaches to the very complete 
electrical crane and capstan equipment there provided for 
cargo handling. 

When the dock was first constructed steam cranes were 
employed, these were, 12 years later, supplemented by 
hydraulic cranes ; in 1903 the steam cranes were superseded 
by electrical cranes, and a combined power station for 
supplying both electrical and hydraulic power to all the dock 
plant, was erected. 

The power station is situated on the dock side and con- 


compound steam-driven air and circulating pump on one 
bedplate, and was supplied by Messrs. Carrick & Wardale. 

The latter firm also supplied the complete hydraulic in- 
stallation, consisting of three triple-expansion surface-con- 
densing marine type hydraulic pumping engines and two 
accumulators for a pressure of 800 lb. per sq. in. The 
circulating water for the condensing plant is obtained from 
the dock. 

The switchboard for the electrical plant consists of three 
machine panels, a spare machine panel, one power feeder and 
one lighting panel, all in marble; the switchgear and 
instruments were all supplied by Messrs. Siemens. The field 
and main switches on the generator panels are interlocked 
with a view to safeguarding the switching operations, the 
three machines being run in parallel on the bus-bar with the 
shunt fields excited from the bars. Energy is distributed 


Fic. 2.—Vrgw ОЕ ELECTRIC GANTRY CRANES, MIDDLESBROUGH Docks. 


tains an installation of six 30 ft. x 8 ft. 6 in. Lancashire 
boilers, supplying steam at 160 Ib. per sq. in. pressure to the 
electrical and hydraulic engines. The boilers are equipped 
with Proctor shovel stokers, the hoppers of the latter being 
supplied with coal by conveying plant. A 384-tube Green 
economiser is installed in the main flue, and three Watson 
feed pumps deal with the boiler feed, composed principally 
of the hot well discharge. 

The electrical generating plant (shown in fig. 6) consists 
of three Belliss & Morcom three-crank compound engines, 
each developing 360 k. H. p. at 380 R. F. u., and direct coupled 
w a Siemens bi-polar 240-Kw. direct-current generator, 
King 400 to 430 volts pressure. Two condensing plants 
deal with the exhaust steam from the above engines: each 

as а capacity of 15,000 10. steam per hour. 
set consists of a combined surface condenser and 


to the cranes and capstans through a network of fibre in- 
sulated lead-sheathed cables laid solid in wooden troughs and 
some 60 crane connection boxes are installed on the quay 
side. The distributing cables pass through the lower por- 
tion of the box, tee connections being made into the upper 
part, which contains two fuses and the crane connection 
contacts. 

The lid of the box consists of a chequered plate with a 
circular hole for the connection socket, the hole being covered 
by a water-tight steel cap when not in use. The connection 
socket has a gun-metal hood with two internal gun-metal 
tongues, which fit into clip contacts inside the box; con- 
nection is made to the box by a length of flexible cable, as 
shown in fig. 5. Some 19 3-ton and five 10-ton cranes, 
and 26 1-ton pull capstans were provided by Messrs. 
Cowans, Sheldon & Co. ; Messrs. Siemens Bros. supply in 
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all the electrical equipments. The principal dimensions of 
the 3-ton cranes are as follows: — 


Height of jib-top}pin from quay level єх OO EE, 
Radius of jib .. а T as 44 ft. 9 in. 
Speed of lift, 3-ton load YES. 150 ft. per minute. 


Speed of lift, 14-ton loale 
Revolving speed at hook 

Travelling speed 

Lifting motor, 50 B.H.P. 

Revolving motor, 8 n. H. p. 


250 ft. per minnte. 

. 400 ft. per minute. 

. 30 ft. per minute. 

. 300 revs. per minute. 
1,000 revs. per minute. 


Fio: 3.— CONTROLLER FOR OrrmgaArING, LIFTING AND SLE\ 


The cranes are of the high-gantry type, shown in fig. 2 
constructed so as to admit of wagons and engines passing 
underneath. 

The top of the gantry carries а cast-steel roller path and 
rack, on which the crane cabin and jib revolves. 

The travelling of the gantry can be effected either by hand 
or electrically : for the latter purpose an enclosed series. 
wound motor is provided, fixed to the lower framing, and 
geared to all four trod wheels with a view to avoiding strain 


FING MOTORS Fic. 4.—CAPSTAN CONTROLLER WITH PEDAL. 


Fic. 5.—Virw OF CaPSTAN, ALSO OF CABLE CONNECTION TO CRANE GANTRY. 
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on the gantry. The switchgear for the travelling motor is 
placed ina watertight case near the motor, and is controlled 
by the driver, who holds the key. Actual tests show that it 

uires some three minutes to travel 30 ft., including all 
the accompanying adjustments. 

The lifting and sluing gear, with their controlling 
switches, are installed in the cabin, which revolves round a 
hollow centre pillar. eid 

The latter serves for the entry of the main cables, which 
pass up and connect to two copper collecting rings, mounted 
on ambroin aud separated by rings of the same material. 
The collecting brushes consist of two gauze straps, each 
encircling one ring, the tension being regulated bv springs. 
These straps are attached to terminals supported on 
porcelain insulators. The lifting gear consists of a 50-B.H.P. 
series enclosed multipolar motor, with a normal speed of 
300 R. P. M., driving through a pinion and spur wheel on the 
barrel shaft ; both pinion and wheel work in an oil bath. 

The lifting isdone on a single wire rope, winding on to a 
grooved cast-iron barrel. x 

The sluing gear is operated by a similar motor to that used 


The controller is of the so-called Universal tvpe, illustrated 
in fig. 8, and consists of two separate controllers combined 
and actuated by one handle. One controller actuates the 
lifting, and the other the sluing, and both are connected by 
pinions and quadrants to the lever. The latter is connected 
through a universal coupling, so that when moved in a vertical 
plane it actuates the lifting, and in a horizontal plane, the 
sluing controller. Thus it will be seen that the hook 
follows the motion of the driver’s hand, lifting when he 
raises the lever, and so on. Notches are provided only at 
the two extremes and the off positions, and, in consequence, 
the controller may be operated throughout the day without 
fatigue and its attendant slackness. The resistances are 
fixed inside the cabin. 

The switchboard consiste of polished slate, framed in teak, 
and fitted with a main D.P. switch and automatic cut-out in 
the lifting circuit, isolating switches in the sluing circuit, 
fuses, and lighting switches. 

The crane cabin and jib are well lighted by fixed and 
portable lamps, and terminals are provided upon the switch- 
board, to which may be connected an inspection volt meter 
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Fic. 6.—ELEcTRICAL GENERATING PLANT, MIDDLESBROUGH Dock INSTALLATION. 


for lifting, but of 8 B. H.P.; it drives a worm, actuating— 
through a worm-wheel, pinion and spur-wheel—a pinion which 
in travelling round the rack slues the cabin and jib. A brake 
actuated by a foot treadle is fitted to the first-motion spindle, 
ю that the slaing motion is always under control. Fig. 1 
shows the arrangement of a 3-ton crane cabin. 

A band brake controlled by an electric magnet is also fitted 
on the lifting motor shaft. The brake magnet is placed in 
series with the armature of the lifting motor, and consists of 
a horse-shoe magnet (with poles arranged like those of a two- 
pole dynamo) with a solid steel armature of special shape 
capable of revolving between them. The passing of the 
current round the field coils tends to move the arma- 
ture through a right angle. A lever is fixed to the end of 
the armsture, and the brake, which is normally held on to the 
brake wheel by a weight, is conuected thereto bya rod. The 
morement of the armature lifts the brake and releases the 
brake wheel, The brake is also connected to a lever which 
stands at the driver's left, so that it can be operated instantly 
by hand when necessary. 


and ammeter. The 10-ton cranes are similar in design to 
the smaller ones, but somewhat heavier. The sluing motor 
is of 12 B. H.P.; and the lifting motor, of 60 B.H.P., is both 
single and double geared to the lifting barrel, the ratios 
being 8 to 1 and 20 to 1, suited to loads of up to 2 and 10 
tons respectively. 

The electric capstans are each operated by a 24-B.H.P. 
enclosed shunt-wonnd motor running at 1,000 r.p.m., aud are 
capable of exerting a steady pull of 1 ton at а speed of 200 ft. 
per minute, or of hanling a load of 100 tons along a level 
road. The capstan head is geared to а worm on the motor 
spindle : the worm and wheel working in an oil bath. Upon 
the motor shaft an automatic meclianical brake is fixed, 
wbich, when the capstan head is driven by the motor, 
releases itself ; but should the capstan tend to run back 
through being overhauled by the weight, the brake at once 
locks itself and sustains the load. Such a brake is absolutely 
neces-ary with an electric capstan, as there is nothing to 
sustain the load, upon the current being cut off, and if the 
load is allowed to run back a serious accident may ensue. It 
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is also essential that the brake should be automatic so as to 
claim none of the driver's attention from his work. | 

The switchgear, shown in fig. 4, consists of a controller 
with magnetic blow-out. and with overload release gear. 
The controller is worked by a pedal projecting above the 
capstan case, and removed when the capstan is out 
of use. The pedal is connected to a dash pot, which 
prevents the controller being operated too rapidly when 
a driver is starting the capstan, but, at the same time, 
by means of valves in the plunger, allows the controller 
to return rapidly to the off position. The latter motion 
is effected by means of a weight, which is lifted as 
the pedal is depressed. In the event of the capstan 
being pulled up by sudden overload, the release gear works 
instantaneously and breaks the main circuit. Upon the 
pressure being removed from the pedal, the return of the 
controller to the off position automatically replaces the 
release switch, and the capstan is ready to start again. The 
whole of the gear is contained in a water-tight cast-iron case 
sunk in the ground, the top of which consists of chequered 
plates flush with the quay side, as shown in fig. 5. 


Fic. 1—HouNsTANTON Rapb10-TELEGRAPH STATION. 


In a paper presented before the Chicago meeting of the 
American Society of Mechanical Engineers by Mr. Vincent L. 
Raven, of the North-Eastern Railway, in May, 1904, some 
interesting tests are recorded on the Middlesbrough installation. 
including a comparison with the hydraulic cranes installed 
alongside. These show that the electrical cranes have 


many advantages in operation, being simple, controlled by 


one handle and safeguarded by overload cut-outs and auto- 
matic brakes, quickly manipulated and unaffected by frost. 
A set cycle of operations was carried out at the rate of 34 
per hour with the steam, 36 with the hydraulic and 56 with 
the electric cranes ; rail-loading tests showed a cost with the 
hydraulic crane of 1s. 6d. per 1,000 ft.-tons, and with the 
electric of 1s. 2:3d. The cost of operating the electric 
capstan * on load " was practically equal to the hydraulic, 
but a test “running light” for 10 mins. showed power 
costs of 98d. and 7:2d. respectively, proving that in actual 
work the electric capstan is the more economical. The 
total cost for all operations, including interest charges, 
repairs, wages and power costs, per 100 tons, was with the 
hydraulic system 327:5d., and with the electric 244'7d., 
а saving in favour of the latter of 25 per cent. 
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RADIO-TELEGRAPH INSTALLATION 
FOR SIGNALLING ACROSS THE WASH. 


THE English De Forest Co. (now the Amalgamated Radio- 
Telegraph Со.) recently completed for the Post Office a 
radio-telegraph installation for signalling over a distance of 


GERNE GSP 
il 
Ims 
L ] 
CROSS 
„ — SECTION 
j| THRO’ MAST 
SECTION OUTSIDE 
THRO’ MAST ELEVATION 
Fic. 2.-~LowER END кча. 3.—AERIAL. 
oF Mast. a 
— 
ue 0e 
, 
— 
. he 
A 
OCND 


Fic. 4.—ELEOTROLYTIC RECEIVER (WITH “SEND” AND 
„ RECEIVE” SwiTCH). 


16 miles across the Wash, between Hunstanton, in Norfolk, 
and Skegness, in Lincolnshire. At both cases the plant is 
installed at the Coastguard Station, situated at the former 
place on the cliffs near the lighthouse, and at the latter 
on the sea front about half-a-mile west of the pier. 

The installation is primarily for coast communication, but 
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will also be used by the Post Office for experimental work. 
Formerly the two stations were connected by an ordinary 
Morse telegraph circuit; this has been superseded by radio- 
telegraphy. The operators are Coastguard officers appointed 
by the Admiralty. | 

Fig. 1 gives a general view of the Hunstanton Station. 
The square brick tower is the Coastguard watch house in 
which the signalling apparatus is fixed, the adjoining wooden 
hut containing the power plant. 

The nearer mast is the radio-telegraph one, that seen 
beyond the watch house being the station flag-staff. The 
wireless mast is of а special design introduced by, and 
as yet confined to, the De Forest systems. It is con- 
structed of rectangular balks of timber bolted together and 
having an outer framework of planks fixed by stout coach 
screws, Iron eteps are fixed 2 ft. apart, the full length 
of the mast; and, in addition, there is a rope and pulley 
arrangement by means of which а man can, when necessary, 
be raised to the top of the mast. 

Fig. ? shows the lower portion of the mast in outside eleva- 
tion and in longitudinal and cross-section, as well as the 
arrangement of the stay plates. 

The mast is 120 ft. in height, and 14 in. sq. at the butt, 
tapering to 8 in. at the top. 

There are three sets of four rectangularly-arranged stays, 
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Fic. 5, —SkEgLETON DIAGRAM ОР 
TRANSMITTING CIBCUIT. 
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the four in the upper set consisting of 7/14, those in the 
middle set of 7 12, and those in the lower set of 7/105 
galvanised iron wire, all being terminated on substantial 
stay anchors. 

‘The stays are insulated by means of 2 ft. lengths of ash 
wood 2 in. x 14 in. in section, four lengths being inserted 
in each of the upper stays, three in each of the middle set, 
and two in each of the lower stays. 

The aerial consists of six 7/20 tinned copper wires. Each 
wire is attached to a glass insulator, which is fixed to a 
spar 8 (fig. 3) suspended by stout rope toa gaff с. The 
раї is attached to the top of the mast by a wire-rope 
halyard, passed over a pulley and fastened to a wooden post 
bet in concrete. This admits of the aerial being readily lowered 
and raised. As will be seen from fig. 8, the six antenne wires 
are united near the top, the connection being made by a copper 
wire. From this point the wires spread out, being held apart 
by rope guys, in each of which is a hard rubber insulator 
(i, fig. 8). Then they converge, and are fastened near the 
lower tos short oak “spreader” o. From o the antenne 
Wires are carried in two equal sections, each being connected 
to two insulated wires which pass through a large glass 
insulator v, and a hard rubber tube E, into the operating 
ч) being there connected to a small spark рар © 


Fics. 6 AND 7.—SKELETON DiíAGBAMS OF RECEIVING 


A special arrangement inside the building renders possible 
the direct earthing outside of the aerial during thunder- 
storms. 

Fig. 5 shows, in skeleton, the connections of the trans- 
mitting circuit. The source of power is a small alternator 
M, having a directly coupled exciter, and driven from a small 
Capel oil engine. These are located in the wooden hut seen 
in fig. 1. The alternator gives a current of 9 amperes at 
110 volts, the periodicity being 60 per second. 

The Leyden jars J, are for the purpose of absorbing any 
high voltage pulses which might be conveyed from the 
oscillating circuit while transmitting. The jars are of a 
capacity sufficient to prevent any oscillations of the kind 
causing damage to the windings of the alternator. 

The alternator is joined to the primary р of a transformer, 
through an adjustable resistance coil в, and a key T. The 
voltage is stepped up to about 25,000. The secondary coil 
8 of the transformer is connected to в set of six Leyden 
jars J, the plates of which are joined to the main spark 
gap D, and through the contact arm c, to a portion of an 
inductance coil r. This coil is also connected by 
means of the contact arm c, to the smaller gap d, known 
as the “aerial spark gap,” the other terminals of which 
are, as already mentioned, connected to the two portions 
of the antenna A. One end of the inductance coil is insu- 
lated, the other end 
being earthed. 

Fig. 6 shows, in 
skeleton, the connec- 
tions of the receiving 
circuit. 

One side of the an- 
tenn: loop is con- 
nected to an adjustable 
inductance coil 1, the 
other to a second ad- 
justable inductance I,’. 

The values of the 
inductances I, and I,’ 
can be so adjusted in 
receiving that oscilla- 
tions are set up in 
the aerial loop and are 
communicated to a 
circuit composed of 
an electrolytic receiver 
E+, the condenser K,, 
and a portion of the 
inductance coil I,. 

In circuit with the 
electrolytic receiver 
are 8 battery v, à 
potentiometer r, and 
а telephone n. The 
| received oscillations 
give rise to variations in the resistance of the electrolytic | 
receiver, causing corresponding variations in the battery 
current, and so communicating clicks to the telephone. 
The clicks correspond to the received trains of waves, the 
latter being dependent on the movement of the transmitting 
key T (fig. 5). A dot sends out a short train and a dash a 
longer tiain of waves, and in this way messages in the code 
are received in the telephone. 

Arrangements can be made for coupling the two halves of 
the antennæ together and using only the inductance coil 1, 
This is shown in fig. 7. , 

Fig. 4 gives а general view of the piece of apparatus 
carrying the electrolytic receiver, and containing also the 
battery and poténtiometer shown in figs. 6 and 7, as well as 
having attached to it the “send” and “ receive switch, 
the latter being shown in the figure in the “receive” posi- 
tion. The double head-gear telephone used for reception is 
attached to the two lower terminals on the right-hand side. 
Immediately below these terminals is а switch by means of 
which either one or two or three cells may be brought into 
ше; and to the left of this switch is another for use with 
the potentiometer. 

As an alternative to reception by telephone, there is pro- 
vided a Morse recorder, which is actuated by a Maskelyne 
wireless rebeiver. The wave detector employed with this 
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receiver is that known as the “ conjunctor." This consists 
of a small glass tube containing a short slightly oxidised 
steel cylinder with conical ends, on which cups are formed, 
the cylinder being supported by two cylindrically-shaped 
pieces of steel, highly polished and rounded and carried on 
the ends of two small metal rods, the other ends of which 
project from the glass tube. 

The working of the Wash radio-telegraph installation com- 
menced on December 1st last, and has been most successful, 
а speed of about 35 words per minute having been attained 
on the electrolytic receiver and telephone circuit. 

We are indebted to the courtesy of Mr. J. Gavey, C.B., 
engineer-in-chief to the Post Office, for placing information 


and diagrams at our disposal for the preparation of this 
article, 


CONTRACTS CLOSED. 


Barnstaple.— The T.C. has accepted the tender of the 
liquidator of the A.B P. Co. for the supply of negative sections, 


negative and positive plates, and glass boxes for the accumulators, 
at £47 3s. 6d. 


Bradford.—Messrs. W. T. Garnett & Co., Barkerend 
Mills, Bradford, have placed the order for the complete lighting 
installation at their new offices and warehouses, and for the wiring 


for motors and a complete telephone installation, with Mr. Chas. 
Pullau, Bradford. 


Cheshunt.—The tender of Mesers. Dick, Kerr and 


Co., Ltd., bas been accepted for the construction of the electric 
tramways from Cheshunt to Waltham Cross. 


Derby.—The following tenders have been accepted by the 
Corporation electricity supply department :— 

Babcock & Wilcox, Ltd. Boilers, &c.. £7,440. 

E. Green & Son, Ltd.—Economiser, £830. 

Murerave & Co., Ltd.-- Induced draught plant, £1,650, 

Chain Belt Engineering Co.—Coal bunkers, clevators, &., £3,772. 


Biackwell & Co., Ltd.— Construction of tramways (Ashbourne Road and 
Uttoxeter Road), £29,331 4s. 6d. | 


Hul}.—The Corporation E.L. Committee has accepted 
the tender of the Lahmeyer Electrical Co. for the supply of а 
500-к w. steam dynamo and Belliss engine, at £3,915. 


Leyton.—The U.D.C. has accepted the tender of the 
Lahmeyer Electrical Co. for the supply of cables, at £1,244, and 


that of Messrs. Edgar Allen & Co., Sheffield, for cross-overs and 
fishplates, at £216 10s. 


London.—L.C.C.—The L. C. C. has received the following 
tenders for the reconstruction of the two railway bridges at 
Highbury station and in Holloway Road respectively, in connection 
with the conversion of the tramways in Holloway Road:— 


W. Muirhead & Co. (recommended) £10,552 
Pedrette & Co. oe ee 10,748 
(^. Wall, Ltd. os oe ee ee 10,934 
Dick, Kerr & Co., Ltd. ёв 10,939 
G. Hay & Co. ix Va ee s 11,085 


A. Fasey & Son e "T 56 .. 1,0 
B. E. Nightingale .. © 11,129 
Greig & Matthews.. А T T 11,175 
John Cochrane & Sons . - ө 11,455 
Heenan & Froude, Ltd. - 11,738 
A. Handyside & Со, 

J. A. Ewart .. 


oe oe 


ee ee y 11.922 
ee . . 2 18,209 


Engineer's estiniate £11,953, 


The following firms have tendered for the supply of magnetic 


brake equipments for the remaining 170 cars not fitted iu this 
way :— 


British Westinghouse Co. 


(accepted) £8485 А 
British Thoimson-Houston Co. э 5,910 
New South Wales.— The Postmaster-General has 


accepted tenders for the construction of eight-way stoneware 
conduits at North Sydney, as follows:—Supply and laying 
complete of 17.824 ft. of stoneware conduits, 10d. per duct foot. 
Construction of four manholes complete, 5 ft. x 4 ft., £17 
per manhole. Construction of two manboles complete, 3 ft. 4 in. 
x 3 ft., £14 2s. 6d. each. Supply and laying complete of 4-in. 


drainage to six manholes, £2 58. each. (Gunton & Knox, Carlotta 


Street, Gorekill.) 


Poplar.—The B.C. has placed an order with Messrs. 


Bruce Peebles & Co. for a rewound motor, at £450, 


Wimbledon.—The T.C. has accepted. at £310, the 
tender of Messrs. S. S. Stott & Co. for an electrically-driven screen. 


Wirral.—The Joint Hospital Board has accepted the 
tender of Messrs. Collins & Price, of Wirral, for installing the 


electric light at the Fever Hospital, at £189 15s. 


Metropolitan Asylums Board.—The following tenders 


have been received for the installation of electric bells and tele- 
phones at;the North-Wastern Hospital :— : 


ve 


W. M. Glendinning, Rathgar Road, Brixton (accepted) £400 
Lea & Warren Ws $4 ad ee aa T 515 
Baxter & Impey са ey ex Ws E ks - 520 
Bpeedy, Eynon & Co. be £s i5 oe oe - 580 
The Bell Telephone & Electric Co. «e ate es - tel 
W. J. Foyer & Co. » ee oe ee s эы nan 


J. Boulting & Sons .. ге 2s E ua "А = мо 
W. J. Furse & CO. - m 


ee ee my ee og 
National Telephone Co. .. 24 " i Е se 609 
The Electrical Engineering & Maintenance Co. 610 
Cross AN Cross ee ee ее ee ee ee 616 
J. Bryden & Sons ко 2% aa .. ёе 6 690 
The British Home & Oftice Telephone Co. T ss 629 
"T. Potter АМ Sons ee en e- oe ee m 633 
J. O. Grant & Tavlor "E ` T 5 ae 635 
Bromley, Batstone & Kirk bs qs 25 Ж ‘a 611 
Cox-Walkers. Ltd. МА 650 


The Private Wire & Telephone Installation Co. . "s 650 
Cowtan & Sous és 


Shalders * Davis ee ae ae ee oe ee ee G70 
Swect Bros. ae ee ee ee oe е ee е 689 
C. Pullan Em о s E КА be . 6988 
„Кеси іса! Installations, Ltd.. 8 .. OW 
Vaughan & Cook, Ltd. T xs ae ia ; 720 


А. G. Barton ee ee ee e ee ae ee ee 183 
G. Weston & Sons .. 


ee oe oe ee oe ee "89 
т. Hiseock ae ee ee ec ee ee ee ee R20 
Jackson Bros. s - a T vk 73 е 849 
F. A. Glover & Co. . . 


oe ee es ee oe 959 
The engineer-in-chief's estimate was 4500. 


aD 


FORTHCOMING EVENTS. 


Te-day’e Eveats (Friday, February &th).—At б рт. Physical Society. Annual 
General Meeting. Presidential Address. Mr. A. Russell on ^ The 
Magnetic Fields and Inductive Coefficients of Circular, Cylin- 
drical, and Helical Currents.” 


Armstrong College Engineering Bociety.—Mr. C. R. M. Young on 
" HBrukes."' 


Saturday, February th. At 2 pm. North cf England Institute of Mining and 
Mechanical Engineers. Meeting. 


Institution of Electrical Engincers (Manchester Students). 


Annual 
Dinner. 


Jumor Institution of Engineers. Anniversary Dinner at the Hotel 
Cecil. 
Monday, Februxry llth.—At 8 p.m. Institution of Mechanical Engineers 
(Graduates). Dr. H. 8. Hele-Shaw on ‘ Aerial Navig ion.’ 
At8 pm. Society of Arts. Cantor Lecture by Prof, J. W. Gregory, 
D.Sc, on * Gold Mining and Gold Production.“ 
Tuesday, February 12th.--At 8 pm. Institution of Electrical Engineers 
(Glasgow). Mr. F. Walker on“ Remote Control Switchgear.’ 
At 8 p.ni. Instituuon of Civil Engineers. Discussion on Col. R. E. B. 
Crompton's paper on Modern Motor Vehicles.” 
Wednesday. „braun rv lith. — At 7.30 p.m. Institution of Electrical Engineers 
(Birmingham.  Meetiim., 
At d p.m. duciey of Arts. Motor-Oinnibuses," by Lord Montague, of 
Beaulieu. 


Association of Engineers-in-Charge. Mr. W. F. Goodrich on“ Fucl 

Economies and Steam Generation.” 

Thursday, February 14th.—At 7.30. Birmingham and District Electric Club. 
Mr. 


у J. G. Bmith on “Electric Lighting: Present, Pust and 
Future.” 


Friday, February 15th.—At 7.30 p.m. 
(Manchester Students). 
Conductivity.” 

At 8 p.m. Institution of Mechanical Engineers. Annual General 
Meeting. Discussion on the Report to the Alloys Research Com- 
mittee onthe Properties of the Alloys of Aluminium and Copper. 

Saturday, February 16th.—At З p.m. Royal Institution. Prof, J. J. Thomson 
on Röntgen, Cathode and Positive Rays.” | 

Institution of Electrical Engineers (Manchester Students). Visit to 
Liverpool and Southport Electric Railway, 


Institution of Electrical Engineers 
Mr. W. Browning on * Notes on Electrical 


— .. ——..—.....ꝶx.ñ ыа 
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Tue following orders are issued :— 
Saturday, February 9th.—N.C.O.'s mess dinner at the Monico. 


Mondsy, February 11th.—" А" Company, recruits’ intantry drill, 6 p.m; 
technical instruction, 7 p.m. 


Tuesday, February 12th.—" B" Company, recruits’ infantry drill, 6 P. u.; 
technical instruction, 7 p.m. 


Wednesday, February 13th.‘ A" Badge examination for "C" and “р" 
Companies. 2 


Thursday, February lith.— C" Company, technical instruction, 7 p.m. 


Friday, February 15th.—'* D" Company, recruits’ infantry drill, 6 p.m., tech- 
nical instruction, 7 p.m. 


J. H. S. PuILLI rs, Captain, 
For O. O. E. E. R. E. (V.) · 


Richmond v. L. U. T. Ca.— At the Brentford County 
Court. on January 30th, James Stacey, a carman, sued the London 
United Tramways Co., Ltd., for damages for personal injuries. He 
was driving a van through Brentford High Street. and as he was 
pulling out from the side of the road a car crashed into if, 
throwing him down and permanently i: juring him. After hearing 


the defence of contributory negligence the jury found for the 
plaintiff, and awarded him £300 damages. 


ht 


P лаа ала | 
288 


Vol. 60. No. 1,524, Риввслвт 8,1907] THE ELECTRICAL REVIEW. 


NOTES. 


Apprentice Frauds,—Francis Delme Radcliff, an elec- 
trician, was recently charged at the Guildhall with defrauding an 
sporentice. It appeared that he bad an office in Fenchurch Street, 
and took a number of apprentices, whom be undertook to teach the 
basiness of electrician. Premiums of from £5 to £20 were paid, 
but no business was done and no instruction given. Accused iwas 


remanded on bail. 


The National Physical Laboratory.—We learn from 
the Times that a Committee has been appointed hy the Board of 
Treasury to inquire into the work of the National Physical 
Laboratory, with special reference to the character of the tests 
undertaken there and tbe lines on which any further development 


of the work of the Jaboratory should proceed. 


Parliamentary.—At the sitting of the Metropolitan 
Water Board on Friday it was resolved to petition against the 
following Bi!ls:—London and North-Western Railwav, Lower 
Thames Tunnel Railways. L.C.C. Tramways, London United Tram- 
ways, L.C.C. Electric Supply, Administrative County of London 
Electric Power, London Electric Supply, North Metropolitan 
Electric Power Supply, and the West Ham Corporation Tramways 


Provisional Order. 


Educational Nates.—SaALFORD TECHNICAL INSTITUTE. 
—Messrs. Royce, of Trafford Park, Manchester, have sent 27 of 
their apprentices to Dr. Rhodes’s class on Electric Tra-tion,” 
which began on January 16th. 
apprentices, and receive from the Institute monthly returns of their 


attendance and work. . 
Mesars. Mather & Platt have decided to refund the fees of those 


of theirday apprentices who, by special arrangement, are attending 


at the Institute during two half-days per week. In cases of special 


ability the firm propose to pay double the amount of the fees as a 
further incentive to proere-s. Tne apprentices who are selected 
ta attend the classes receive their ordinary wages for the time 
during which they are at the Institute. These firms are showing 
an excellent example. 

Cr awp GUILDS or LONDON INSTITUTE.— A courae of віх 
lectures on “ Pvrometry " is to be given by Mr. C. R. Darling 
at the City and Guilds Technical C.ll-ee, Finsbury. Special 


attention is to be devoted to the modern commercial appli- 


cations of the subject, which are now both numerous and important. 
For particulars see our advertisement pages. 

The annual distribution of dip omas, prizes, and certificates to 
tbe successful students attending the colleges and schools conducted 
in London bv the City and Guilds of London Institute was held 
at the Mansion House on Jannarv 29th. The Lord Mayor, 
who was accompanied by the Lady Mayoress, presided, and among 
others present, were the sheriffs, Sir J. Wolfe Barry, Sie William 
White, Sir A. W. Rücker, Sir W. Prideaux, Sir Owen Robert, Sir 
W. Bousfield, Sir Pn:lip Magnus, M.P., Sir John Watney (hon. 
secretary), Mr. 8. 8, Gladstone (treasurer), Prof. Dalby, Prof. S. P. 
Thompson, Mr Frith, and Mr. F. Y. Golding. The Lady Mayoress 
presented the prizes. 

North оғ Exauanp INSTITUTE OF MINING AND MECHANICAL 
Enoineras,—The Council, in collaboration with tbe Council of the 
Arm-trong College, has arranged a course of lectures for colliery 
engineers, apprentice mechanics, and others, to be delivered at the 
Armstrong College, Newcastle-on-Tyne. The course wi!l extend over 
three winter sessions, during which period lectures have been arranged 
м follows:—(1907 8) Theoretical Electricity." by Mr. H. Morris- 
Airey; "Tbe Steam Enz ine by Mr. H. R Cullen; Electrical 
Eneineering," by Prof. W. M. Thornton, D. Sc.; Haulage and 
Winding,” by Prof. Н. Lonis. (1908-9) “Transmission of Power," 
hy Mr. H. R. Cullen; Pumping and Ventilation” and“ Mining 
Machinery,” by Prof. Н. Louis; “ Metallurgy of Iron and Steel,” 
by Mr. H. Dean. (1909-10) Machine Drawing" and “Strength 
of Materials,“ by Mr. Н. R. Cullen; “The Chemistry of Fuel,” by 
Dr. F. C. Garrett ; “ Experimental Mechanics," by Mr. H. Morris- 


Airey, 


Institution Notes.—SocIeETY ок EXGINEERS.—The first 
ordinary meeting for the present year was held оп February 4th, 
st the Royal United Service Institution, Whitehall. Mr. Maurice 
Wilson, the President for 1906, presented the premiums awarded 
for papers read during that year. The President for the present 
year, Mr. R St. George Moore, then proceeded to deliver his in- 
002072] address, on the status of professional or consulting engineers, 
with suevestions for its improvement. 

Isstitttiox or ELECTRICAL ENGINEERS (GLASGOW SECTION).— 

e аппа! smoking concert was beld on Saturday last. 

Isstirction оғ ELECTRICAL ENGINEERS (BIRMINGHAM SECTION). 
x the first annual dinner of this Section will be held at the Grand 

l, on Wednesday, February 27th, 1907, at 7 o'clock for 7.15. 
Applications for tickets should reach Mr. Н. B. Ma' thews, hon, 
local secretary, not later than Wednesday, February 20th. 


Bradford Colliery Installation.—In our article in 

Week's issue, we inadvertently credited the India-Rubber, 
Gutta-Percha and Telegraph Works Co., of Silvertown, with sup- 
piring the cables; these were, it appears, supplied by the old 

erraph Manufacturing Co., of Helsby, now the British Insulated 
tod Heisby Cables, Ltd. : 


The firm pay the fees of their 


Trade Dispute.—A public meeting was held in the 
Loughborough Town Hall on the 3rd inst. in connection with the 
dispute at the Brush Electrical Engineering Co.’s works. Mr. C. 
Kinggate, president of the United Society of Coachbnildera, who 
addressed the meeting, referred to the recent abortive Board of 
Trade negotiations, and mentioned that the matters in dispute were 


. Stationary. 


Appointments Vacant.— An assistant mains superin- 


tendent is required at Rochdale at £78 rising to £104; an as“ istant 
lecturer in physics is required at the Battersea Polytechnic at a 
salary of £180; junior assistant ergircers are required by the 
Yorkshire Electric Power Co ; the T.C. of Oban requires a resident 
electrical engineer at a salary of £150 per annum. Bee our adver- 


tisement pages to-day. 


A Ringston Wiring Contract.—Referring to our 
note of January 28th on the wiring of Richmond Road Council 
school, we learn that 35 tenders were submitted. The bighest was 
£482, and the lowest, which was accepted, was £165. Ав the cost 
of the material alone, according to the specification, would amount 
to more than tbe latter figure, the question aris-8 whether а mis- 
take was made in the tender; it will be noticed that the highest 


tender is almost three times the lowest. 


Nitrogen from the Air.—It is reported that Profs. 
J. von Krowalski and I. Moscicki, of the Fribourg University, 
Switzerland, bave developed a greatly improved process for the 
electrical manufacture of nitric acid from the atmosphere. 


General Electric Co.'s Annual Dinner.—On Satur- 
dav last the seventeenth annual dinner of the General Electric Co, 
Ltd., was held at the Trocadero; seats were provided for about 100 
members of the staff and about 300 guests, including consulting and 
central station engineers, contractors and other of the company's 
friends, Mr. Н. Hirst presided, and was supported hy Mr. J. 
Gavey, C B, aud Mr. Robert Hammond. A musical programme 
was performed during dinner by the Universal Orchestra, and after- 
wards a concert was given, in which Mr. Arthur Prince's excellent 
ventriloquial performance was the chief item. 

After the chairman bad proposed the loyal toasts, which were 
duly bonoured, Mr. Philip Dawson proposed “Tbe Navy and the 
Army,” pointing out that while our commerce was flourishing, as 
exemplitied by the G E. Co.'s prosperity, we could not keep it with- 
out the Navy. Ele-tricity bad now become a very important factor in 
naval warfare, and was ^ighly valued by the officers in charge. In 
reply, Captain G. T. Wingfield referred to the great changes in 
materiel and personnel in the Navy during recent years, and to the 
new and*somewhat experimental system of combined training. Tne 
Army also war the su ject of experiment. 

Mr. Hir-t next extended a hearty welcome to the guests, and 
remarked that the electrical manuf»cturer was a much mi«liened 
person; he was expected to have all the virtues and accomplish- 
ments, combined with financial genius, diplomacy and strategy. 
The manufacturers of this country were as well equipped, aud the 
workmen as highly skilled, as those of any foreien country—vet all 
was not аз it should he with British industries, though the G E. Co. 
had held its own. The last had been a bumper year for imports and 
exports— yet certain companies bad failed to prosper under present 
conditions, wbile foreign concerns declared large dividends, after 
providing for depreciation on a generous scale. Here, in the 
technical Press, there were numerous advertieemente of situations 
wanted ; abroad, there were numerous situatiors vacant. Why? He 
believed in Tariff Reform. Manufacturers onght to combine and 
state their grievances. Already Mr. Lloyd-George had promised 
to introduce & much-necded reform in the Patent Law, aud was 
prepared to be guided by facts—let the manufactnrers bring forward 
the facts. Necessarily capital had not flowed freely into electrical 
enterprise ; they bad been obliged to rely upon municipal enter- 


prise—to which they were grateful, through it bad a retarding | 


effect on progress, for they always had to prove previous 
experience. By the time municipal men had been edu- 
cated an election took place, and new men came in.  Con- 
sulting engineers should be given greater power. Regarding the 
labour question, while he approved of combination for many useful 
purposes, һе would fight to the utmost against the trade union 
tendency to level labour down to the level of the lowest. The 
Socialist element was the dangerous feature, tending to degeneracy 
and the repre-sion of genius. In conclusion, Mr. Hirst proposed 
the toast ok The Guests.” 

Mr. J. Gavey, in his reply, reviewed the wonderful advances 
that he had seen taking place during his career, and speculated 
on the future developments in electrical science. He acknow- 
ledged the indebtedness of the Post Office Engineers to the willing 
co-operation of manufacturers. 

The Mayor of Salford (Ald. Frankenburg) said that manufacturers 
should pass through the mayoral chair—it would do them good. 
He dared not speak of Tariff Reform in Manchester, but here he was 
unchained, and he remarked that the trade statistics for 1906 were 
ridiculous—the Increase was simply due to a rise of from 20 to 50 
per cent. in the price of materials. Trade might be good for 
manufacturers but bad for the workpeople. 

Mr. Robt. Hammond, who spoke in place of Dr. Glazebrook 
referred on behalf of the latter to tbe splendid struggle of tha 
G.E. Co. in the carbon-making industry, and passed humorous 
comments on the items set down in the concert programme. He 
concluded by toasting “ The General Electric Co." 

Mr. Railing, replying on behalf of the company, said they always 
tried to combine personal friendehip with business relations, and 
had done their best to improvo the moral and social condition of 
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their workpeople. He proposed the health of Mr. Gustav Byng, to 
which there was a hearty response. 

Mr. Bevis proposed the health of The Staff,” upon whom he 
impressed as a watchword “ Efficiency.” Mr. Cash briefly replied, 
aud Mr. M. Solomon, assuming the part of spokesman for the fair 
sex, who constitute a considerable proportion of the staff, expressed 
the hope that they would at some future date share in the dinners 
and take a greater part in the business of the company. 
amusing illustration of the improved style of letter-writing that 
would probably result, he expressed the loyalty of the staff to the 
company. 

Mr. Mordey proposed The Chairman,” with a message to Mr. 
G. Byng, and in his reply, Mr. Hirst communicated a kindly message 
from Mr. Byng to the staff; the guests were pleased to learn that 
he һай benefited in health, and hoped to return to work in the 
spring. 

The concert then followed, commencing at a rather late hour. 
Many old friends, as usual, foregathered at the dinner, which has 
become quite a notable event in the electrical world, and all 
appeared to enjoy the entertainment very heartily. 


A “ Times " Contributor and Tramway Statistics.— 
The writer of the Electrical Notes" in the Times Engineering 
Supplement says that some remarkable deductions may be made 
from the annual return relating to tramways, to which we 
referred in our leading columns last week. He discusses, among 


other points, the energy used by corporation as compared to com- 
pany cars. The municipal 

units for 154,000,000 car-miles, and the company cars 
only 84,000,000 units for 89,183,683 car- miles „This 
disproportion,” he adds, is surely worthy of close investi- 
tion.”. But the writer might have made his own investigation, 
either from the official return or from our own selection from the 
figures. It required only a superficial investigation to see that a 
very large number of horse cars ате owned by the companies, and 
we may tell him on good authority that, as a general rule, these 
do not consume any units of electricity at all. The figures are not 


electrically comparable unless all the horse-car-miles on both sides 
are excluded from the reckoning. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected, with the 
technical or the commercial side of the profession and industry, 


also electric tramway and railway officials, to keep readers of the 
ErzerzgicAL Review posted as to their movements. 


ч 


Central Station Engineers.—The Tonbridge U.D.C. on 
January 31st appointed Mr. M. P. PLUNKETT, of Oban, as electrical 
engineer, ata salary of £150 per annum, rising by £25 a year to 
£250, He will be allowed to have one pupil. | 

Mr. W. E. CLARET, late of the Ilford U.D.C. Electricity Works, 

has been appointed chief assistant engineer to the Smithfield 
Markets Electric Supply Co., Ltd., London, E.C. 
The Salford Electricity Committee, at its last meeting, appointed 
Mr. V. A. H. М'Сожех (subject to the approval of the Borough 
Council) as electrical engineer, in tuccession to Mr. Taite. Mr. 
M'Cowen is engineer to the Belfast Corporation, with which he has 
been for the last 12 years. He designed and carried out at a cost 
of about £260,000 the whole of the Belfast City electricity scheme 
for lighting and power purposes. He also designed and superin- 
tended the whole of thescheme for the electrification of the Belfast 
city tramways. The Belfast City Council has offered to increase 
the maximum salary of Mr. M'Cowen from £800 to £1,000 
per annum with the view of inducing him to retain his position as 
electrical engineer to the Corporation. 

Mr. J. W. Speiant, of the Metropolitan Borough of Woolwich 
Electricity Works, has resigned, having been appointed assistant 
station superintendent at the Levton U D.C. Electricity Works. 
There were 241 applications for the position. 

Mr. J. A. Еовре has been appointed engineer and manager to 
the Isle of Thanet Electric Tramways and Lighting Co., Ltd. 

Mr. ALEXANDER WALKER, St. John’s Road, Deptford, bas been 
appointed charge engineer to the Southwark electric lighting 
undertaking. There were 83 candidates for the position, the 
salary attached to which is £2 5s. a week, rising to £2 158. a week. 

Mr. A. R. GRUNDY, engineer-in-charge to the Bermondsey under- 
taking, has been appointed electrical engineer to the Royal Mint, 
Calcutta. 

The Worcester T.C. is recommended to appoint Mr. BREMROSR, 
eenior assistant as chief assistant, his salary to be increased to 
£2 10s. per week at the expiration of six months. 

Mr. Рнплр F. Wayman, who is leaving the Colchester Corpora- 
tion Electricity Works to take up a position in Canada, has been 
presented with a writing case by the staff. 

Mr. ALFRED S. BLAck MAN, electrical engineer at Bradford, who 
is leaving to take up a like position at Sunderland, has been 
presented by the staff with a solid silver rose bowl and a pair of 
silver vases, 

The Dover T.C. has appointed Mr. Н. E. Оввовки fenior charge 


engineer at the electricity works, at a salary of £100 per annum, 
rising on September 1st, to £110. 


After an 


cars consumed 231,000,000 


The Manchester T.O. has been recommended to grant the following 
increases of salary :—Mr. McKenziz, resident engineer, Stuart 
Street station, from £350 to £400 per annum; Mr. LEE, mains 
engineer, from £350 to £375; Mr. HucHES, secretary to the elec- 
tricity department, from £400 to £425. The T.C. has also been 
recommended to increase the salary of Mr. OAKES, tramway traffic 
superintendent, from £400 per annum to £500. 

The Rochdale Electricity Committee has decided to recommend 


an increase in the salary of the electrical engineer, Mr. C. C. 
ATCHISON, of £50 per annum. 


Electric Tramway Officials.— Major W. T. Man. 
SHALL, V.C., has taken up the duties of manager of the Wemyss 
tramway system. Major Marshall served throughout the Egyptian 
War of 1852, was present at Tel-el-Kebir, and aleo went through 
the Soudan campaign of 1884. "The Victoria Cross was won by him 
in the memorable charge at El Teb. Major Marshall was one of 
the band who sat tight during the siege of Ladysmith, and for this 
and other engagements has the Queen's medal and four clasps. 

Mr. J. 8. бмүтн, who has acted as manager of the Siamese 
Tramways Co., Ltd., for nearly two years, has been appointed 
manager of the Bangkok Dock Co., Ltd. 

Mr. R. WiTRYCOMBE, the superintendent of the overhead equip- 
ment in the West Ham Corporation Tramways Department, has 
recently been appointed to а more lucrative position in the firm 
of Messrs. Estler Bros. On the 2nd inet. he was presented, on 
behalf of the official staff, with a handsome oak smoker's cabinet, 
the presentation being made by Mr. H. E. Blain, tramways 
manager, and later in the day the employés in the overhead equip- 
ment gangs, which had worked under him, presented him with a 


large fountain pen, this presentation being made by Mr. H. M. 
Brockbank, foreman lineman. 


General.—It is announced by Reuter's agent at Sydney 
that Mr. JoHNSON, assistant engineer to the Great Northern Rail. 
way Co., England, has been appointed Chief Commissioner of the 
New South Wales railways. Mr. KIBKCALDIB and Mr. RicHABD- 
son, local railway men, have been appointed Assistant Com- 
missioners. 

The fourth annual dinner of the staff at the Carlisle Corporation 
electricity works was held on February 1st. Mr. C. D. BUBNET 
(electrical engineer) presided, supported by Mr. Scurfield (deputy 
engineer), Mr. Cook (manager of the Carlisle Tramways), Mr. 
Ногвоүр (manager of the National Telephone, Carlisle) and others. 
There was a large attendance of employés. | 

The eleventh annual dinner of the employés of the Norwich 
electricity department took place on the lst inst. The city elec- 
trical engineer (Mr. F. M. Lona) presided, and was supported by 
members of the committee. After the dinner a musical pro- 


gramme was gone through, the proceedings being in every way 
successful. 


Obituary.—We regret to record the death, at the 


age of 73, of Prof. D. I. MENDELEEFF, the famous Russian chemist 
who discovered the Periodic Law. 


CITY NOTES. 


Central London Railway Co. 


Тик twenty-third ordinary general meeting of the proprietors of 
this company was held on Wednesday at the Holborn Restaurant, 
Sir Henry Oakley in the choir. 

The CHAIRMAN, in proposing the adoption of the report, said 
tbat no new capital had been created in the half-year. They had 
only expended about £6,000 on capital account, £4,000 of which was 
for the provision of a sub-station at the Post Office, which they found 
neceseary to ensure the continuity of the working of the system. 
He would like to say a word with reference to the first locomotives 
of the company. They were found after a short time to beso heavy, 
and the vibration they created was so excessive that they were 
obliged to abandon them. There were 26 of them, which were 
found to be practically useless. They had kept two in case of 
emergency, and they advertised the remaining 24. Two only, how- 
ever, were sold, and those were bought by way of experiment, and 
he was afraid the purchasers found the experiment so unprofitable 
that they declined to buy апу more. As the stock was lying idle, 
and gradually deteriorating, the board decided to dismantle them 
and sell the materials. That bad been done, and happily there was 
a great amount of copper, brass and steel in them, which material 
at the present time was fetching good prices. When they had 
received payment for the material, they would have to deal with 
the account which stood at a debit of about £74,000. He did not 
think that that amount should be debited against the current pro- 
prietors. It was a charge on the original undertaking, and found 
not to be useful for the purpose intended, and if there was 
a loss of £40,000 or £60,000 on it, it ought to be 
written off in some way, but he thought it would 
have to be spread over a series of years, so as to avoid the 
whole of the burden being cast on the present proprietors. In the 
current half-year they contemplated a further capital expenditure 
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of £85,000, which included the provision of a large engine to be 
added to their plant at Shepherd's Bush, and the sinking of a well 
to provide their own water for condensing purposes, instead of 
baying it from the Water Board. Then they would have to pay for the 
exchange subways at Oxford Circus and Tottenham Court Road. 
Turnirg to the revenue at firat sight, it appeared to be somewhat 
discouraging, because there was a loss of a million passengers and 
of £750,000 odd in receipts. Although that was disappointing to 
an extent, yet very careful watching of the bueiness satisfied the 
board that there existed а solid sub-stratum of business on the line 
which was not affected by the competition which had recently 
arisen, and they were assured that the soundness and future pros- 
perity of the undertaking had not, been shaken in the slightest 
degree, Their trouble lay in the competition of the motor- 
omnibuses. Taking Tottenham Court Road station as an example, 
where there had been a loss of 10,000 paseengers a week, they 
found that motor-omnibuses passed east and west at intervals of 
between 1 and 14 minutes. The fare to the City was 1d., and the 
same to the Marble Arch, whereas on their railway a passenger 
would have to pay 2d. in either case. As to the remedy, they 
would all recollect that when the company was started 
the average fare of 2d. was very much applauded by 
everybody, who thought it a very *good thing, especially 
when it was coupled with the ready and facile way of 
conducting their business, by which a passenger, after pur- 
chasing his ticket and dropp ng it into a bowl, was free to get 
out wherever he wanted. It was clear that if they were to adopt 
Id. fares, that system would have to be put a stop to, and they would 
bave to come down to the regular railway routine of issuing tickets 
and having them examined and collected. Whether that would be 
more profitable to them was a question he would not for the moment 
answer, because the board had been for some time, and were still, 
giving it their gravest consideration. Sir George Gibb was making 
the experiment on the District Railway. He had reduced the short- 
distance fares and increased the long-journey fares, and when they 
had seen the effect of that experiment they would be able to speak 
more positively on the question. There was this satisfactory 
featore—that during the last month or six weeks the loss of 
passengers had not been increasing, and it might be that the 
diversion had only affected the fringe of their traffic and not the 
substance of it. He was glad to say that the exchange station at 
Oxford Circus with the Bakerloo Railway was doing very well. It 
brought them about 3,000 passengers a day, which number was 
daily increasing, and they believed that the Tottenham Court 
Road Station would do as much or more for them, and therefore, 
before making any reduction in their fares, they were anxious to 
wait and see the effect of these exchange stations as well as to learn 
the experience of the District Co. There had been 972,000 lesa 
pasengers in the half-year and 62,406 more workmen, making а 
net loss on the 2d. passengers of 1,074,000 out of а total of 
20 millions. With regard to the expenditure, they had done their 
best to keep it down, and they bad largely succeeded in reducing 
the cost of working, despite the fact that coal had gone up 1s. 6d. а 
ton. The item of rates and taxes had increased by £1,400, and 
the sum now payable under that head 16,000 - practically 
represented 20 per cent. of the dividend. He considered that the 
system under which railways were taxed was oppressive in the 
highest degree, as they were assessed on their earnings, less 
their expenses, the practical result being that the more 
economically they conducted their business the more they had to 
рау in rates. Their average receipt per passenger was 1°84d., 
which was accounted for by the loss on the workmen, whom they 
carried at ld. The resu't of the half-year was that they were 
able to pay their 4 per cent. diviuend ; to add £10,000 to the 
reserve fund, aud to carry forward £14,607, which was £10,C00 less 
than they brought into the account, and which really represented 
the effect that the competition of the motor-omnibuses had had upon 
them. In conclusion, the chairman explained that the company 
was promoting a Bill in Parliament empowering them to construct 
в second line from Shepherd’s Bush to the depot yard, which would 
enable them to run shorter trains when the trafic wes light, and 
they also took powers to establish a superannuation fund for the 
employés. Before, however, anything was done in the latter 
matter, the details would have to be laid before the shareholders 
for their approval. 

Lord Sr. ALpwrx seconded the motion, which, after a short dis- 
cussion, was agreed to. 


St. James' and Pall Mall Electric Light Co., Ltd. 


Тив directors, in their report for 1906, state that the supply has 
been distributed from the Carnaby Street and Mason’s Yard works 
on а total of 308,984 lamps, being an increase of 22,900 in the past 
12 months, For this purpose 6,933,554 units were generated by the 
рац, and 3,671,110 units were purchased from the Central 
C «ric Supply Co. The cost of electricity purchased from the 
eutral Co. has been largely reduced, and further economies аге 
expected under the present conditions of working, which should 
pis for the payment of a dividend on the company's shares 
д the Central Co. in respect of the year 1907. Under these 
Circumstances a sum of £1,000 has been transferred from the contin- 
desti {ооб to the net revenue account. The Bill promoted by the 
уо last year, in association with other West-end companies, 
aside by the House of Commons, the whole question of bulk 
wee A for the metropolis being dealt with by a Committee, 
1 rod that House, with special reference to a Bill promoted 
Ыы beea O. As a result of this Committee's report, a fresh Bill 
odged by the L.O.C. for the ensuing session. The London 

Supply Companies, on their part, are engaged in the promo- 


# 


tion of a Bill, to enable them to associate together for the purpose о? 
dealing with this question of bulk supply by means of their existing 
organisation, and of thus avoiding the immense capital outlay which 
any fresh scheme must involve. The directors regret that adverse 
conditions have continued to affect the business of the company 
during the year under review, and have caused a material reduction 
in the net revenue. The net profits for the year 1906 applicable to 
dividends on shares, including the sum of £1,000 transferred from 
the contingency fund to the net revenue account and balance 
brought forward, amount to £27,486 3s. 11d. The interim dividend 
paid in August last for the balf-year ending June 30th, at the rate of 
7 per cent. on preference shares and 10 per cent. on ordinary shares, 
amounted to £13 500, leaving an amount now to be dealt with of 
£13,986 3s. 114. The directors propose a dividend at the rate of 
7 per cent. on tbe preference shares for the second half-year, 
£3,500 ; a dividend on the ordinary shares for the second half-year 
of 54. per share, making, with the interim dividend psid on August 
lst last, a total distribution of 10 per cent. for the year, £10,000 ; 


and to carry forward £486 3s. 11d. 


North Metropolitan Tramways. 


Tar half-yearly meeting of this company was held on Wednesday 
at the Cannon Street Hotel, E.C., Mr. George Richardson 
presiding. 

The СнлївмАн, in moving the adoption of the report, said he 
had very little to say, for as they knew they were approaching the 
end of their existence. With regard to the return on the capital of 
the eum of £3 10s. per share, it would have been paid earlier, but 
since they had received the sanction of the court for the payment, 
certain formalities had had to be gone tbrough, and they had had 
to verify the certificates, &c., but he could a:sure them that they 
had paid the money as soon as they could. They proposed to pay 
& dividend at the rate of 18. per share. The company were still 
working а short length of line in the borough of East Ham, and 
he thought that they would still bave it under their charge for 
some little time to come. All the compavy bad to do now was 
to collect their assets. They would see from the report that 
the board considered the value of stock, horses, &c., in the 
County of Essex at £70,000, and they bad lent the Metro- 
politan Electric Tramway Co. £277,000, that was being steadily 
repaid. Those sums, when collected, would be available for dis- 


tribution to the shareholders, which would represent between 


£6 10s. and £5 per share. They bad let their workshops and 
stables for some two or three years, and they were now simply 


landlords. 
Mr. J. W. GREIG seconded the motion, and the report was 


adopted. 


. Great Northern and City Railway Co. 


Tar Earp, or LAUDERDALE (Chairman) presided at the West- 
minster Palace Hotel, on Monday, over the seventeenth half-yearly 
meeting of the above company. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
page 197), the CHA1RMAN said he was glad to be able to place before 
the meeting figures showing an increase in the traffic and a con- 
sequent increase in the earnings. The returns snowed that the 
total number of passengers carried during the six months was 
7,901,923, against 7,383,353 for the corresponding period, while the 
number tor the er tire year was 15,989,663, against 14,911,017 fcr 
1905, which was an increase of 1,078,646, equal to 72 per cent. 
The number ef local season tickets issued during the half-year was 
3,013, against 2,663, and the total for the year was 6,144, against 
5,576, an increase equal to 10 2 percent. The numberof three route 
season ticketholders was 2,312, against 2,292 for the half-year, and 
5,010, against 4,*39 for the entire year, equal {03 5 percent. increase. 
The traffic receipts were £45 504, against £42,933 for the half-year, 
and £92,134, against £86,419 for the whole year, an increase equal 
to 6'6 per cent. Gross receipts for the half-year were £48,367, 
against £45,711, and for ће whole year 497,756, against £91,951, 
which was equal to an increase of 63 per cent. ‘There were only 
four instances during the half-year when their trains were 
delayed for more than five minutes, notwithstandiug that the train 
mileage had considerably increased. During the half-year the car- 
mileage was 1,075,825, which was an increase of 60,145, and they 
had also increased the train mileage by 48,200 over the same period, 
which was owing to a more fréquent service and shorter trains. On 
week days during the busy times they had a 23-minute service, 
consisting of 5 and 6-car trains, which had been found of great 
benefit to the public. During slack periods 2-car trains were run 
at intervals of 34 minutes, and as the traffic developed, of 
course the service could be improved. The weather 
before the new year was not favourable to them, as there 
was an absence of fogs, and as the chairman of a Tube Railway 
he confessed that he regretted the absence of fogs. The chairman 
proceeded to deal with the statement of accounts for the balf. year 
in a most exhaustive manner. Touching on Tables 4 and 5, which 
related to receipts and expenditure on capital account, he explained 
that £2,304,646 17s. 10d. bad been expended on capital ac ount 
which was exclusive of £50,000 айтап еа for interest, and a som 
not to exceed £35,000 for claims adjusted under agreen ents. 
These amounts were payable to the coutractors in shares, and did 
not bear interest. In this account it would be noted that they had 
received £20,000 from the contractors under agreement, on taking 
over the working; £10,000 on revenue account, and a further 
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remi«sion of interest of £1.240. Of the £51,188 expended on 
additional equipment during the half-year, £40.000 was payable by 
the Great Northern Railway. In No. 9 revenue account, the only 
noticeable item was that peneral charges were £1,139, against £914 
which was explained in Table 12, by the fact that the directors’ 
fees had increased from £625 to £850. This was owing to the 
contractors having nominated a member of the board, and to a re- 
arrangement of the cbairman's remuneration. In No. 10 net 
revenue account, there were two fresh items. These were £2,230 
intere-t, and stamp duty transferred from capital account, and 
£3,037 198. 3d. interest payable to contractors. The latter item 
was the interest payable to the contractors in respect of the unpaid 
balance in connection with the extension equipment, and also the 
Parliamentary deposit lean. The interest worked out at £4,277, 
but the contractors had foregobe £1,240, which, with the further 
£10,000 payable by them, cleared off the entire revenue debt. In 
the general balance sheet, it would be seen that the contractors 
account stood at £73,155. This is made up of interest due to the 
contractors prior to tbe opening of the lines, and the balance due 
for additional equipment, and of this, ив he had a ready poiuted out, 
£40,000 was payable by the Great Northern Railway. The amount due 
to engineers was £17,291, which was on account of their commission 
for the two stations and the extension to Finsbury Park, Of this 
£9,000 was payable by the Great Northern Railway. On the 
other side, £10,820 due to revenue account had been written off, 
and they started with aclear sheet as regarded debt owing to 
revenue. 


Mr. C. STEEL seconded the motion, which was carried without 
discussion. 

An extraordinary meeting was subsequently held, when the 
action of the directors in bringing in a Biil in the ensuing session 
of Parliament was approved. 

The SonrciToR explained that the Bill was a simple one to 
extend the time limited for the completion of the railway for three 


years, and to enable 4 per cent. interest instead of 3 per cent. being 
paid on eapital during construction. 


Yorkshire Electric Power Co. 


Тнк report of the directors, to be submitted at the meeting to be 
held at Leeds on February 19th, states that the company is pro- 
gressing steadily, and that substantial progress is being made in 
securing new customers. The units sold for the year 19:6 amounted 
to 1,308,275. as against 335 968 for the year 1905. Тһе demand 
from customers now connected to the mains amounts to 2,072 KW., 
as against 1,402 Kw. on July 15, 1906. Further agreements for 
450 kw. have been signed up to December 31st last, and these 
customers are being connected up as rapidly as their own installa- 
tions are ready. Negotiations are in haud with ecveral other power 
users, aud the directors anticipate that not only will the sales of 
energy for 1007 show & very decided increase on those of the pre- 
vious year, but that the unit costs of production will be still further 
reduced, The company is now giving a bulk supply for lighting 
purposes in the U.D. of Gomersal, and is arranging for a similar 
supply in the U.D. of Horsforth, in connection with distributing 
orders acquired by Electrical Distrib.tion of Yorksbire, Ltd. The 
removal of the ceutral offices of the company to Tbornbill has been 
found to work well, and with advantage both to efficiency and 
economy. As reported at the last half-yearly meeting of the com- 
pany, the dire tors have resolved that for the preseut they will 
only charge avaiust the amouut which has been voted to them for 
fees, such a sum as will cover their travelling expeuses to Leeds. 
Since the date of the last report, the company has to deplore the 
loss cau-ed by the death of Mr. Arthur Currer Briggs, one of the 
promoters of the company, апа а director whose services to the 


company have been of the greatest value from the outset of the 
undertaking. 


Waterloo and City Railway Co. 


Тнк report of the directors for the half-year ending December 31st, 
1906, to be submitted to the balf-yearly meeting to be held on 
February 7th, says that the gross receipts of the iine, less Government 
duty, amouuted to the sum of £.6,777 and the working expeuses to 
£7,527 during the past half-year, as compared with £17,464 and 
£7,859 respectively for the corresponding period of 1905. The 
balance available for dividend, atter providing for interest on 
debenture stock, is £8,985, and a dividend at the rate of 34 per 
cent. per annum on the ordinary stock will absorb £8.775, leaving 
a balance of £201. This dividend is at tue same rate as for the 
corresponding period of 1905. The following table shows the 


number of passengers carried and other particulars for the last 
three half-years :— 


Amount Divi- 
No. of received Working dend 

passengers (inclusive of expenses. on 
(exclusive season m a ordi- 

: ot No. of tickets, Per- nary 
HaM-year season season but less Amount centage stock. 
ending ticket ticket Government charged. of Per 
holders). holders. duty). receipts. cent. 


Dec. 31, 1905 2,206,695 1,728 
June 30, 19 6 2,181,068 1,978 
Dec. 31, 1906 2,087,145 1,838 


£17,071 27,859 450 34 
17,000 7,815 450 3 
16,360 7,527 450 34 


This railway was on January 1st, 1907, transferred to the London 
and South Western Railway Co., and, as from that date, the 
Waterloo and City Со. ce sed to exist except fur the purpose of 
dealing with the accounts for the past half-year and winding up its 
affairs. 


Imperial Tramways Co., Ltd, 2 


Tue directors’ report to be submitted at the meeting to be held at 
Bristol, on Wednesday next, states that for the year ended 


December 31et, the gross receipts from the Middlesbrough, Stockton 


and Thornaby electric tramways amounted to £55,123, showing an 
increase of £3,736 over the receipts for the previous year. The 
number of passengers carried was 10,673,758, as compared with 
9,935,876 last year, an increase of 737,882. After placing £3,400 to 
the reserve fund for renewals (bringing the total of that fund up to 
£13,400), the net profit for the year is £16,711. A Bill has been 
deposited to extend the time for constructing authorised extensions, 
and for other purposes. The company’s holding in the London 
United Tramways (1901), Ltd., remains at 44,446 fully-paid 5 per 
cent. preference £10 shares, and the dividends received in respect 
thereof for the past year amount to £21,112. The company’s net 
revenue account for the year shows an available balance of £41,617, 
and after pavment of interest on the debenture stock for tbe whole 
year and interim dividends on the preference and ordinary shares 
in respect of the half- ear to June 30th last, amounting together to 
£26,125, it is proposed to appropriate the balance as follows :— 
Divided at 6 per cent. per annum on the preference capital (paid 
on January 186 last), £6,700; tinal dividend at 10 per cent. per 
annum (making 9 per cent. for the year) on the ordinary capital 
(less income-tax), £9,500 ; and to carry forward to the next account, 
£291 11s. The reserve funds now amount to £126,271 14s. 


Liverpool Overhead Railway Co. 


THE directors’ repórt, to be presented at the half-yearly meeting 
on F -bruary 12th, shows that the groes revenue receipts amount to 
£39,321, and the working expenses to 400, 191. 


The number of passengers carried during the last two years is as 
follows: — 


Half.year Half. year Half. year Half. year 


ending ending ending ending 
June 30, Dec. 31, June 30, Dec. 31, 
1905. 1905. 1906. 1906. 
First class T W T T 673,637 625,490 608,870 690,562 
Third class including tramways) .. 3, 169,953 8,346,980 — 8,026,008 2,362,441 


Workmen (special return tickets) .. 1,714,523 — 1,045,312 1.800, 227 1,540,550 


Total. .. 6,558,118 5,617,672 6,445,100 6, 533, 558 


The directors regret that the number of passengers carried shows 
a decrease of 84,119 as compared with the corresponding period 
last year, the receipts being 4415 less. The value per railway 
passenger has been 1 80d. against 178d. There has been a reduction 
in expenditure of £1,996, a: d an increase of the net balance on the 
half-years working of £1,637, which enables the directors to 


recommend the payment of the full years dividend on all the 
preference shares. 


REVENUE ACCOUNT, 
Receipts from passenger traffic amount to 


£38,842 17 6 
Miscellaneous receipts and interest 24 v Da 978 9 7 
£39,321 7 1 
Less working expenses and transfer to renewal funds 30, 190 11 8 
£9,130 15 5 

Deduet interest on mortgage debentures, and on calls 
paid in advance is T 4,829 8 2 
| £4,901 7 8 
Add balance brought forward, June 30th, 1906 8,796 16 3 
Leaving available for dividend .. £8,598 3 6 


The directors recommend a dividend of 5 per cent. per annum 
on th: (1892) preference shares, and the full year's dividend of 
5 per cent. per annum on the (1900) preference shares (less income- 
tax), leaving a balance of £4,246 to be carried forward, 


TRAIN AND TRAM MILEAGE. 


1905 half-year. 1906 half-year, 
887, Passenger trains .. . 434,387 
142.770 Tramways T" 141,280 


Kensington & Knightsbridge Electric Lighting 
Co., Ltd, 


AN extraordinary general meeting of this company has been 
convened to consider the draft of a Bill which the directors have 
considered it advisable to promote in Parliament, in conjuoction 
with the whole of the other electrical supply companies iu London, 
and the following are some of the principal provisions of the Bill :— 


1. To authorise agreements between any of the companies for 
mutual assistance with respect to giving and taking a supply of 
electrical energy, and to provide generating stations, &c., in com- 
bination, including the establishment of a joint committee to 
control such stations if necessary for the purpose. : 

2. To empower any or all of the companies to amalgamate, subject 
to the sarction of the Board of Trade. 


3. To modify the existing powers of purchase of the undertakings 
of the companies. 

4. In consideration of the above, to impose an obligation upon 
all the companies to supply electrical energy for power purposes or 
to authorised undertakers at a price not exceeding four pounds per 


kilowatt per annum of maximum demand and one halfpenny per 
unit for all energy supplied. | 


The draft Bill has been prepared after careful and prolonged 
consultations between representatives of the whole of the London 
electrical supply companies. 


— 
` 
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Electric Supply Corporation, Ltd. 


Mn. C. Е. TUFNELL presided on January 3186 at an extraordinary 
general meeting, at which the following resolutions were carried :— 


1. That the Bill proposed to be introduced into Parliament, entitled “A Bill 
for transferring to the Electric Supply Corporation, Ltd., certain undertakings 
authorised under the Electric Lighting Acts, 1852 and 1888, and for other pur- 
poses," be approved. " : 

9, That the draft provisional order under the Private Legislation Procedure 
(Scotland) Act, 1899, for transferring to the Electric Supply Corporation, Ltd. 
certain undertakings authorised under the Electric Lighting Acts, 1882 and 
1868, ав amended by the Electrio Lighting (Scotland) Act, 1890, and for other 
purposes, be approved ; апа | pol 

3. That the draft provisional order under the Private Legislation Procedure 
(Scotland) Act, 1899, providing for the transfer to в company to be formed under 
the name of the Dumbarton Burgh and County Tramways Co., Ltd., of the 
undertakings authorised by the Dumbarton amways Order, 1904, and the 


Dumbarton Tramways Order, 1906, and for other purposes, be approved. 


According to the Financial News, the CHAIRMAN stated that the 
company's auditors had urged the advir ability of the directors 
passing the resolutions, after consulting the Board of Trade and 
their own solicitor. As regards the third resolution, the new com- 

y would pay all the promoting expenses for obtaining the Order, 
and aleo the cost of the work involved by the Burgh Tramways. 
The new company had also agreed to take their supply from the 
Electric Supply Corporation, and it was hoped that the trams 
throughout the entire system would be ranning by the end of the 


year. 


Anglo-American Telegraph Co., Ltd. 


Tue directors’ report, to be presented at the meeting to-day, shows 
that the total receipts from July 1st to December 31st, 1906, includ- 
ing the balance of £19,695 brought forward from the last account, 
amounted to £743,903. The traffic receipts show an increase of 
£11,986, as compared with the half-year ended December 31st, 
1905, The working expenses of the half-year, as shown by the 
revenue account, amounted to £76,506, being an increase of £3,400 
as compared with the corresponding period of 1905. Quarterly 
interim dividends of 15s. per cent. on the ordinary stock and 
£1 10s. per cent. on the preferred stock, were paid on November lat 
last, absorbing £52,500, and leaving a balance of £114,897, out of which 
the directors recommend the proprietors to declare final dividends 
of £1 128. 6d. per cent. on the ordinary stock, £1 10s. per cent. on 
the preferred stock, and £1 15s. per cent. on the deferred stock, 
payable on February 9th, amounting together to £113,750, making 
a total distribution for the year ended December 3lst, 1906, of 
£3 17s. 6d. per cent. on the ordinary stock, £6 per cent. on the pre- 
ferred stock, and £1 158. per cent. on the deferred stock. The balance 


of £1,147 will be carried forward. 


Smithfield Markets Electric Supply Co., Ltd. 


Тив directors in their report for the year 1906 state that the 
gross profit amounted to £5,135 8s. 8d. and the net profit to 
£3,172 2s. 4d. The available balance including £1,409 11s. 
brought into the accounts is £4,581 13s. 4d., which the directors 
propose to carry to the general reserve fund. In view of certain 
matters the settlement of which has an important bearing on the 
future of the company, the directors are advised that it would be 
inexpedient to make any further distribution of profits at present. 
The price of energy was further reduced in the spring of last 
year, which bas adversely affected the the gross revenue. A 
saving has been effected in the working expenses, but a large 
increase has occurred in the item of rates and taxes. 


National Gas Engine Co., Ltd.—The directors’ report 
for the year ending December 31st, 1906, says that the net protit for 
the year is £46,143. An interim dividend for the six months to June 
30th, at the rate of 54 per cent per annum on the preference shares 
and 20 per cent. per annum on the ordinary shares, was paid on July 
3186, 1906, which amounted to E14, 419. Deducting this from the 
year's profit leaves a balance of £32,725, to which must be added 
£5,063, brought forward trom last year, making а total of £37,792 
to be dealt with. The directors propose to pay a final dividend at 
the rate of 54 per cent. per annum on the preference shares and 
20 per cent. per annum on the ordinary shares, less ineome-tax, for 
the six months ending December 31st, 1906. This will absorb 
£17,113, and leave а balance of £20,675, out of which the directors 
Propose to place £10,000 to the reserve fund (making it £70,000), 
and to carry forward £10,675. 


British Aluminium Co., Ltd.—4A meeting was con- 
vened for yesterday to consider a proposal to increase the capital 
to £1,300,000 by the creation of 40,000 6 per cent. "A" cumulative 
1 shares of £5 each and 40,000 1908 conversion shares of 

each. ` 


Metropolitan District Kailway.—The directors re- 
Commend a dividend on the 4 per cent. guaranteed stock for the 
half-year at the rate of 1j per cent. per annum. A year ago the 
dividend was at the rate of 14 per cent. per annum. 


Dablin and Lucan Railway Co.— After providing 
for debenture inte rest, the directors recommend the payment of 
e 5 per cent. preference dividend. 


Buenos Ayres Grand National Tramways Co., Ltd.— 
оа пате resolved to pay an interim dividend of 28. per 


South London Electric Supply Corporation, Ltd.— 
The directo Me 0; 
раң ли 2 а a dividend on the ordinary shares of 


Telegraph Construction and Maintenance Co.— 
Dividend of 10 per cent., in addition to the 6 per cent. already 
paid, making 15 per cent. for year 1906. 


Dublin United Tramways Co., Ltd.—The directors’ 
report shows that for the past half-year the amount available for 
division is £51,765, out of which it is recommended that a dividend 
be paid for the half-year at the rate of 6 per cent. per annum on 
the ordinary shares ; £5,000 is to be placed to reserve and renewals 
fund, £1,000 to accident insurance fund, and £4,000 towards 
maintenance in the current half-year; £6,665 is to be carried 
forward. 

At the annual meeting, held on the 5th inst, the chair- 
man referred to the gratifying increase of £5,933 in gross 
receipts. The parcels traffic, which had lately been developed, 
was very successful, and was now an important source of 
revenue. The company had been urged, the chairman said, 
to extend this traffic further by running special cars, but this 
business, so far as street tramways were concerned, had its 
limitations if it was to be carried on at a profit During the half- 
year the company had haudled 874,317 parcels, from which the 
total profit was £3,117. In view of the greatly increased traffic 
expected in connection with the International Exbibition this 
year, the company had spent over £3,000 ın improvements, and for 
this particular traffic 18 new top-covered cars would be available. 


London Electric Supply Corporation, Ltd.—The 
accounts for the year ended December 31st, 1906, show a net 
revenue of £56,522 4s. 1d. £5,000 has been carried to reserve 
account. The directors propose to pay a dividend of 6 per cent. on 
the preference shares, and recommend the payment of a dividend 
of 4 per cent. upon tbe ordinary shares for the year 1906, and to 
carry forward the sum of £4,170. Last year the dividend was at 
the same rate, but £25,000 was placed to reserve, and £3,142 carried 


forward. | 


Stock Exchange Notices.—Applications have been 
made to the Committee to allow the following to be quoted in the 
Official List:— ^ 


Buenos Ayres Grand National Tramways Co., Ltd.—90,C00 five per cent. 
cumulative preference shares of £5 each, fully paid, Nos. 1 to 90,000; and 
113,436 ordinary shares of £5 each, fully paid, Nos. 1 to 113,436. 

De Mello Brazilian Rubber Co., Ltd. — 175, 000 seven per cent. participating 
cumulative preference shares of £1 each, fully paid. 


City of Buenos Ayres Tramways Co., Ltd —The 
directors recommend a balance dividend of 1s. 3d. persbare for the 
year 1906 and the tran-fer of £3,500 to the general amortisation 
fund, carrying forward £134. 


Charing Cross, West End and City Electricity 
Supply Co., Ltd.—An extraordinary general meeting of this 
company was to be held yesterday to pass a resolution approving 
the Bill proposed to be introduced into Parliament, entitled “A 
Bill to make further provisions with respect to the supply of 
electrical energy in London and surrounding districte, and for 
other purposes," subject to such additions, alterations aud varia- 
tions as Parliament may think fit to make therein. 


National Telephone Co., Ltd.— The directors have 
resolved, subject to final audit, to recommend the following divi- 
dends for the half-year ending December 31. last, after payment 
of the dividends on the preference shares :—At the rate of 6 per 
cent. per annum on the preferred stock, at the rate of 54 per cent. 
per annum on the deferred stock, less in-ome-tax, carrying 
£135,000 to reserve and about £10,000 forward. The transfer 
books will be closed from the 8th to the 21st iust. inclusive, and 
dividend warrants will be deposited on the latter date. Last year 
the dividend on the deferred stock was only 5 per cent. for the 
corresponding period, £125,000 was placed to reserve, and £9,859 
was carried forward. 


Lanarkshire Tramways Co.—The report for the half- 
year ended December 31st last, shows that the directors recommend 
a dividend at the rate of 5} p-r cent. per annum on the 
24,423 shares issued prior to January Ist, 1906, carrying forward 
£882. The extension line to Cambuslang was completed and 
opened for public traffic on January 20:h. Capital expenditure 
during the half-year has amounted to £40,671, which has been 
expended mainly on the Cambuslang extension and eix new cars. 


Central Electric Supply Co.— The report for the year 
ended December 31st, 1906, states that energy has been supplied to 
the St. James's and Pall Mall Electric Ligbt Co., Ltd. and the West- 
mineter Electric Supply Corporation, Ltd., throughout the year to 
the amount of 11,329,960 units. After making a full allowance for 
sinking fund and depreciation and taking into account the amount 
brought forward from 1905, the balance of net revenue account to 
be carried forward is £6.— Financial Times. 

Prospectuses,— Kalgoorlie Electric Power and Lighting 
Corporation (1906), Ltd.—Authorised capital, £225,000. Issue cf 
460,000 6 per ceut. first mortgage debentures, in debentures of 
£100 and £50 each. 

Madsleys, Ltd, Dursley, has been registerrd with £20,000 
capital, to take ov. г t! e business of electrical engineers carried on 
by R. &. Lister & Co, Ltd. 

American di apis and „о Co—Issue of $40,000,000 
4 per cent. convertible gold bonds of $1,000 each, bei 
issue limited to $150,000,000. being past 


\ 
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MARKET QUOTATIONS. 


Wednesday. February, 6th. 


` a Acid, Hydrochlorio 
& os itrio .. 

a [I] Oxalic ae ee ee ee 
а „ Sulphuric... 
a Ammoniac, Sal 5 
а Ammonis, Muriate (crystal) 


a 92 » ee ee 
a Bleachin powder 28 


а Bisulphide of Carbon 
a Borax ax m 
a Copper Sulphate 

a Lead, Nitrate 


а „ White Bugar.. 

a „ Peroxide vá а ss 
a Methylated Spirit. ʻi is 
а Naphtha, Solvent (90 % at 160° C) 
a Potassium Bichromate, in casks 
a Potash, Caustic (75/80 96) 

a А Chlorate ee ee 
a A Perchlorate é 
a Potassium Cyanide ss T 
a Shellac ee ee ee ee 
a Bulphate of Magnesia  .. 

в Bulphur, Sublimed Flowers 
а „ Recovered 


а „ Lump... Ез 
a Boda, Caustic (white 70% 
a „ Chlorate се 


а „ Crystals n А 
a Sodium ichromate, casks sè 
a „ Cyanide (basis.1C0 %) .. 


METALS, &c. 


b Aluminium Ingots, in ton lots 
b is Wire, in ton lots. 
b А Bheet, in ton lots .. 
р Babbitt's metal Ar ч ae 
е Brass (rolled metal 2" to 19") basis 
e „ Tube (brazed) oe T 
с n „ (solid drawn). T 
€ n Wire, basis .. T 

e Copper Tubes (brazed) ) 

е н „ (80118 drawn) 
д Copper Sheet ee 
g Rod ee ee ee 
е ee (Electrolytic) Bars ee 
е Shee 
е 

е 

f 

f 

"n 

h 


Gutta-percha, fine 

^ India-rubber, Para fine 
i Iron, Charcoal Sheets ae 
i „ Pig (Cleveland warrants) 

í , Forgings, according to size 
t LE] Borap, heavy ee ee 
i Wire, galvanised No. .. 
g Lead, English Ingot ee 


g ТІ [T] Sheet oe ee 
т Manganin Wire No. 98 ee ee 
g Meroury ee ee oe ee 
d Mica (in original cases) small .. 
d n " „ medium 


d large .. 
р Phosphor Bronze, plain castings 
р [m rolled bers & 8 


strip & sheet 
b Platinum "T Ж ` 


e Bilicium Bronze Wire 
1 Steel, Magnet, acc'd'g to deso'p'n 
” 50 bers .. oe 


g Tin, Block (English) oo oe 
p Wh Wire, Nos. 1 to 16 eo 0 0 


„White Ani” brand .. as 
k Zino, Bh't (Vieille Montagne bud.) 


Fortnighi's 
Price. Ino. ot . 
per сті. | 5J- ee 
per сиќ. NJ- ee 
per cwb. 82/- T 
per owt, 5/8 T 
per cwt. ee 
per ton #83 10 - 
per ton ve 
per ton #5 10 oe 
per ton ee 
per top К 
per ton £82 10 А 
per ton £34 10 х 
per ton £25 m 
per а 2270 А 
рег " ee 
per gal. 6/6 ee 
per lb. ва. m 
per оп К $$ 
yer lb. А m 
per lb. 34. ee 
per Ib. па. oe 
per cwt. 920J. "" 
per ton £4 10 eo 
per tcn £6 10 ee 
per tcn &5 10 ee 
per ton ee 
per ton £10 15 ee 
per 1b. 88 T 
per ton &8 б es 
per Ib. ee 
per 1р, qd. 
per ton £200 ee 
per ie £220 T 
r ton ^ 
ган ton £61 to £203 vs 
per 1b. 114d id. inc 
per Ib. 1 jd. ine 
per lb. 111d. 14. inc 
per lb. 113d. 2d. iuc 
per Ib. 1/2 d. inc 
per lb. 1/2 ia. inc 
per ton £124 ян 
ma 1 
per ton £117 £2 inc 
per ton £126 £1 dec 
mU ux 
per ib, me 
per 1b. 8/8 i ee 
per n BJ- ее 
рег 1р. . 
per lb. 80 to y- ee 
oe ve 415 
per ton 57/1 3/6] dec 
per ton From £11 we 
Bae lon 4948“ з 
per ton ee 
per ton { ко до | 5/- dec 
per ton { to £21 10 } 5/- dec. 
per lb ee 
per bot. 4 ° 
рег 1р 64. to M- ee 
Peri. | J 80 is 
per Ib. 10 to 1/6 ж 
рет 1Ь, 1/54 to 1/6: .. 
s. ө ee 
per b. 19 id. inc. 
ton ee 
к £15 to 440 
per ton ое } 50/- inc, 
per lb, 
per ton 461 to £85 d 
per ton £90 15 £1 dec. 


Quotations supplied by:— 


a G. Boor & Co. 


c Thos. Bolton & Sons, Lid. 
d F. Wiggins & Sons. 
e Frederick Smith & Co. 


f India-Rubber, G.P. and Teles. 


Works Co., Lid. 
g James & Shakespeare, 


i Bolling & Lowe, 
k Morris Ashby, Ltd. 
т W. T. Glover & Oo., Ltd, 
. Ormiston & Sons, 
Johnson, Matthey & Oo., Lid. 
p The Phosphor Bronse Co., Ltd. 


оз 


Power Gas Corporation, Ltd.—The report for the 
year ended September 30th last states that the year's trading of 


Messers. Ashmore, Benson, Pease & Co., Ltd, shows a profit of 


£1,581, as compared with a loes of £1,483 on the former year's 
trading. Messrs. Ashmore, Benson, Pease & Co., Ltd., are the only 
debenture-bolders and the principal shareholders in the A.B.P. 
Accumulator Co., Ltd., whose business formed a cepartment of the 
Stockton Works when they were originally taken over by the Cor- 
poration. It having been found impossible in spite of prolorged 
efforts to make this business a profitable one, it has now been 
decided to liquidate the concern voluntarily to avoid further 


losses. 


STOCKS AND SHARES. 


Tuesday Evening. 
WE were gravely told to-day by а shrewd and experienced member 


of the Stock Exchange, that the cause of the depression round the 
markets was—the weather! Не maintained in all seriousness that 
the nip of the frost, and the snow and the wind, was the ultimate 
cause of that lack of business which the City deplores. 

This we mention as showing what the Stock Exchange is reduced 
to in the way of explaining the dullness in prices and the dearth of 
orders. 

Weather or no, markets are dull enough, in all conscience. It is 
a pleasure to record а rise of 2 points, to 45 ex dividend, in City 
and South London: there ate so few improvements amongst Home 
Railway stocks generally. Central London Deferred, carrying its 
full 4 per cent. dividend, is down a point, and so is the Preferred 
stock. Underground Electric 5 per cent. Notes have steadied after 
their slump, and the price, at 83, shows arebound of 2. Metropolitan 
sprinted to 50, ex its 5s. dividend, but fell back, exhausted by such 
strenuous effort, to 48, and Districts are 17. 

Another stock which has risen is British Columbia Electric Pre- 
ferred Ordinary, the advance being 3 per cent., to 115. The com- 
pany has issued а private and confidential circular to its stock- 
holders, asking them to intimate whether they would desire to do 
any underwriting in the new issue which may be offered shortly. 
It isa singular request, but the company says that the issue might 
be made in a hurry. Of course, proprietors should reply in the 
affirmative, because they commit themselves to nothing, and the 
underwriting of a new debenture issue migbt turn out profitably in 
the future. 

Reaction after their recent fall has made British Electric 
Tractions, of both kinds, 7s. 6d. а share harder, though the First 
Debenture stock fell somewhat. Calcutta Trams drooped, though 
the traffics are good, all things considered. The Anglo-Argentine 
group has improved to a slight extent. Belgrano Ordinary continue 
the popular favourite, scoring a further 2s. 6d. rise. Auckland 
Debenture at 1054 has hardened. Of the home varieties, London 
United Preference are 10s. lower at 83, while Metropolitan Tram- 
ways Preference are not only ех 6d. dividend, but show rise as 
well at 18s. 9d. A good deal of business is being done in the tram- 
way market. By the way, some misguided soul paid 15s. 74d. 
for London United Omnibus (Vanguard) Ordinary shares the 
other day. 

Electricity Supply shares are dullish. Westminsters certainly 
exhibit 10s. rise to 10, the dividend declaration being rather better 
than anticipated. It makes 12 per cent. for the year, against 13 
per cent. for 1905, and 14 per cent. in the preceding twelvemonth. 
Another dividend lately announced is 4 per cent. on London 
Electric Ordinary, but this produced no change in the price of 
the shares; it is the same as that of a year ago. The St. James's 
report is a poor affair, but the fall took place in advance of the 
figures. Edmundsons are lower, and Urban Preference declined 
with them. Metropolitan Electric Ordinary at 74—still 50 per 
cent. premium—are 103. lower, and a few Debenture stocks are 
down, some of the falls being accounted for by ex dividend mark- 
ings. Folkestone Preference rose to 54 upon a little demand from 
the country; perhaps the Kent Collieries will be able to help the 
existing electric lighting companies instead of competing with 
them, when Kent coal becomes a commercial instead of a humorous 
matter. 

Ascending to Telegraphs, the market, on the whole, is a firm 
one. Globe Ordinary st 10§ are 4s 6d. better, and the Preference 
at 14] have recovered the 3s. dividend. This givea a key to the 
market asa whole. A drop in Anglo-American Deferred is linked 
to the slump in American Ratls, while operators for the rise 
have taken advantage of the unexpectedly good dividend 
announcement to secure profits. Eastern Extension shares at 134 
are up, though Eastern stock remains unchanged. Other descrip- 
tions are steady, without much quotable alteration. 

National Telephone Deferred sticks at 1114 after rising 4 to 
112 upon the dividend at the rate of 54 per cent., making 5} for the 
whole year, and the 34 per cent. Debenture stock advanced а point. 
The achievement is certainly а good one, but to buy the Deferred 
stock now, so close to the time when the company will become 
literally National, is a speculative proposition. United River 
Plate Telephones eased off to 7, and stand level with the price of 
Chili Telephone shares. 

ne heavy issue of new shares by the British Aluminium Co. has 
produced no alteration in the prices of existing shares. One of 
-Ahe features amongst the Industrial list is the rise in Brush 
Ordinary and Preference, to I and 1} respectively. Willans and 
- Robinsons are without change. Dick, Kerr Preference are & shade 


i of 
off, and Telegraph Constructions 108. better upon the dividend 
10 per ond, maxing 10 per cent, for the year. 


— 


~“ 


TARAA AAAA TLE 


= 


— ®" 


= a 
lo. E ы 


A \ u N \ 


js ж * * 
n E i r^ 1 


B 


| 


V 


q 


оү» 
1 E 


Vol. 60. No. 1,524, Fapavagy 8,1907.] THR ELECTRIC AL REVIEW 989 


——— M —————ÓÓM  — —-————_.—_.—.._. 


SHARE LIST OF ELEOTRIOAL COMPANIES. 
_ TELEGRAPH AND TELEPHONE COMPANIES. 


M oak 
Dpusiness done 
Dividends for the Ian ооа: Odette, week ended uet | е 
Jan. 2th. | ‘Feb. 5th, Feb. sth, pal | per cent 
1906. | 1906. e 
Nil | B— B 8— 8 Highest| Lowest. к, d. 
b 5 o5 88 "E 91 на oe te 
er Anglo-American Telegraph, 3 ary | вр 683 — 70) E = 703 n Ж 6911 
1960 | Do — do. Abo m 4% в зата 112 i 112% | 12 — 3 92 
60, o-Portuguese Tel., 6 % Mort. Deb, Stock Red. n #64 — 274 | $684 | —2 1 8 5 
: дов cali Telephone, Nos юйю e ней, 433 "i —108 101—108 з В v 33 
ко Gube Teleeniph. ее ADU ңы. 13 „ — 88 её} — oe] om be. 41 3 
6,000 Do. 10 96 Pref, КИ i E: n 10 . 17 E 18 17 ы oe oe ee 5 1! 1 
19,981 | Direct Telegraph, rd. ie 8 Eh 4 "m — 18 D х | 611 1 
1 — Do. до, Doce mm с AT "| w- 9 9 — = a ee 
ЮЛ | Direct United Bates Cable? o ... C ap 191 
60,00 | Dirsot W. India Cable, 43 4; Reg. Deb., 1 to 1,900, R. 44% 99 —101 - So EE 151 5 6 8 
4,000,000 | Eastern Telegraph, Grd; hook „о жє саа 1 a 137 —142 197 —142 1403 | 188) TE 
1,696,706 Do. 4% Mort. Deb. Stock Red. 4 106 1073 оа 1 EG} 819 7 
u Bastera Extension, Anstralasis, and China Tele, 7 o] asi— 15 134— 14 is: 194 + { 50 0 
i Ж. Soon. 4 4 % | 1063 —1084 105 —107 xd | 1064 : 0 
34,00! | Do. 4% Reg. М. Debs. (Mauritius Bub.) 1 to 8,000 4% 4 | 100 —102 100 —102 1012 аа 
MH Globe lograph иш 6 m ee oe oe 5 ee 101— hi 108 — 10g xd 1023 i В 5 : 
150, Great Northern Telegraph, of oe 24 FA- 50 i — Maxd| Maj м 439 
Halifax and Bermudas Cable, 43% 1 i à- > 6 6 6 
£3,600 » 44% 1st Mort. 
Sage Debs., within Nos. 1 to 1,500, Bed. 19% | 44% | 44% | 99 —101 99 —101 "ZZ D EA 
96,121 Marconi» Wireless Telegraph |. E S: "NP NW ш жып з K л 
LEV | Monte Video Telephone Oo, Lii, Ord. ib. s 49% 5% .. | 1— 1 1— HN y | or 
; ; 0. Pret. i 1 |5 5 Б 95 43— la 25. Б od 2 
2:550 | National Telephone, Pret.Stook <.  .. . 10 |6& | 6 84 cx 100 ао 109 —1 1093 | 1 221 
2,295,000 Do. ‚ Det. Воск . | 100 |6% 5 J |6% | %% | 1104—1124 | 1104-1194 1123 111 а 
18, Do. do. 6 Cum. 1st Pret. ee oe 10 6 6 6 6 “у 1] — 18 11 — 18 12 ee 7 9 
000 Do, do. Cum. ind t. ee 10 6 6 6 5 oe 10 — 12 10 — 19 1! ee 4 12 4 
950,000 | Do. do. 5% on-cum, Stark 1 ю 250,000 5 65 „ 5 J 6 J 5 % b— 5 55 55] + 15 1 
10000 | Do до. 849 Deb. . ow Steen | 84% | 8% | 88% | 34%, | 96 — 98 97 — 99 өт, ol е Er T 
1559598 | Do. do. 49% Deb. Stock Red. ‚| 10 4% 4% % 4% | 100 —102 100 —102 103 
199,813 Oriental Telep. end E 1 to 171,504, ally paid | 1 6 6 7 „„ d epa pt 5 
50,000 2 ° е Cum. 6 ee . lj t * — ° s 
шю | Do do. do. 4% Red. Deb. Bock | 100 |.| 4% % | 9 —99 | RI ed "n 1 
10,000 | Pacifico & European Tel., 4 Guar, Debs., 1 to 1,000 | 100 4 & 4 4 4% —1013 100 —104 1 9 
iir eee gr e ge un bo. M.: : % % | as ае е зое 
IST | Gubsaarine Саров Tan u 0 ы . у. Сез, | 63 ва 8 % hanas а |. | 18 0 
80000 | United River Plate Telephone „ 5 8 8 8 % 62 — 7 6)- 7 “+ e .. 413 0 
199,947 Do. йо, 6 Debs. ee eo en eo Stock 6 5 6 5 Y 168 —111 109 —112 4 ee LAE 4 11 11 
15,0001 | West African Te „ Sharen „ 10 |4 44% | 4 : 10 — 10 10 — 1 x T 3 
60,008 W. Coast of Americe, 1 to 80,000 & 53,001 to 68,008 | 24 il} Nil E i- EM NE Ta 
150,000 | Do. 4% Debs. 1001,00 guar. by Bras. Sub. Tel. 100 | 49% 149% |4 $|t*| 99-10 90 —102 x: a = ei) 
907,080 | Western тор ‚ Ltd., Nos. 1 to 907,980 - 10 |1 1 5 7 13j— 14} 131 — 143 144 1818 in А 
; о. 4% Deb. Stock Red. | 100 |4%|4% 4% | 4% | 99 —102 101 —104 PIDE 
68,891 | West India and Panama T h.. .. of} 10 Nil | Nil; Nil | .. — id - d i f * 8 16 1 
81,668 Do. do. 6% Cum. Ist Pref. "S cise 10 10 6 % 5 M T- à Ta % E" А es Nil 
4,609 Do, do. 64 Gum. ind Prei. 10 | N | 5j— 6j 57— | | o [618 4 
8.000 | о dc. 6% Debs., Nos, 1401800 .. | 100 fs * 6 5 635 |5 % 09—12 (9 102 Z ажо 
— | 
Including arrears, 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| 
| | Anglo-Argentine Trams, Nos. 360,008 to 510,007, = | 
mam 4nd 6000008 to 80000. e , р | #5 ПАСА e. | 7¹— В "— 8 W N | яв 6 
900,001 Do. % Cum. 9 T 6 0 К 64 5A% | b5h— 518 Е — 6 518 53 | е, | 411 8 
986,600 ; snent, 6 % Deb. Stock, 1888 | 100 6% 64% 6 6 4, | 186 —)39 135 —188 s zd 
985108 | Auckland E. Trams., 5 95 1st Mort. Deb. Stock . | 100 b 6 b 5 % | 103 —106 104 —107 105 i 1 E S 
890,000 | Babeock & Wilcox, 1 to 590,00 — .. . | 1 174 0400 . | Bj- 4 за @ 84,100 вв | * 215-6 
100,000 | Ро. do. 69, Cum.Pret,1130100000.. 1 6 4 6% 6 So d 15— 5 i — | 4140 
83,000 | British Aluminium, Ord., 9001 to 40,000 .. „ 6 „ |1% 7 ba и: gZ id ore dee DIETE 
0,000 | Do. do. $% Cum. Prei. 6 Nil | 7 1 m — 67 61— 6 1B | se 512 0 
90,000 ‚ do — "Á"69, Cum. Fre... 6 | Ni 69 egi | of 6 „% тк жи н 
жыш | Do do. J Im Mom Deb Btock Red. | Stock 5 5% 5% |. 101—1 4—4 . is 4 3 f 
e . . . .. 101 —105 — de 
800,000 Do. do. % Loch Leven Debs .| 100 E А .. | 58% | 100 m pr —101 xd „ |o | 415 8 
400,000 | Brittah Columbia P. Def. Ord. Stook .. — .. | 100 |6 6 6 .. | 120 —135 130 —135 EA. » 5 8 11 
мою | Do. БӘ Pref. Ord. ö, — .. ..| 10 5 БФБ 110 —114 113 —117 116 эд CIPIT 
1200 Do, БФ Cum. Perp, Pref. Bock... ..| M0 |6% |6% БФ |5% | 16 —110 105 —110 10 ee г 5:0 
ist Mort. Debs., 1 to 6,250 m ee 40 4 5 102 —105 102 —105 102 oe os 410 11 
190,000 Do. Vancouver Power Debs., 1 to 9,200 | 100 4 ae 101 —104 101 —104 ae — 143 9 
ал British о Traction. о Bo . M 33336 o | modi Bà— 43 vs | e 3740 
ышы | ро, do. 5 ф Porp. Deb. вос, 2. Воск 5 & | 6% |5 . 10% ий 100 105 ey? ЖЕ inu 9 
100,000 British Insulated and Н Feen re, „ % lee 8% | 7 9 — 7 e THE 
100,000 е 0 ө ee ee 6 6 6 ee E — 62 Б 6 а ee Ы 4 
600,000 Do. do. 4 % 1st Mort. Deb. 100 4 n x ea oe ee ! 600 
W | British ‘Thomson-Houston 44 % lst Mort, Debs... | 10 | 414 414 | a 04 — 08 19 — 89 ie i e |476 
460,000 F {., 1 to 900,000 and 8 8 * . 6. | 41110 
01608 | Do do mE, — | 100 vis ux lel drca cM d dud bk. 2 
6 Ф е ее 1 4 4 4 4 == — 
58,000 de. „ Lindley & Oo Od. % pee, os) 21 NP кї we | 47. y" Е d o еи 
68,000 Cum. We il| Nil] .. | 1/6 to ik о e es jd 
HATH | Brush Bleotrical Engineering, Ord, 1 to 106,781 .. | 3 | Nil| Nil |s% | -. | ij— rud dn 15 wg 1" " SN 
rv Do. Non-cum. EE gs я |6 6% 6 с 1 12 l-— 2 92.6 | g * | 415 8 
1850001 ho 44 рет. р. Stock .. | Btock 43 44% | 95 — 97 95 — 97 | 211 | 6 00 
100,000 | Buenos Ayres & “to Богдо 760. Воск Biok | $a 4 d FFF) 8 
% ШЕН a R I c KR eq "ovi 
* oe oe 6 6 6 6 " 5 — — M ө б 11 
ГЕННІ КАКЕ АКЕ 025020 КИНЕ 
106,000 | Calcutta Trams., 1 a лу de 8584 535 6 Ы т еа юу | — {46% 
mH Do. 105,001 to 187,610 .. и ay t б: 8 7 7 = | e — À 4141 
pu Do. б 6 Cum, Pref, Nos. I to 29,080 B |. lu 5 % 5%, — 1 — 5 ' ~à | 417 0 
85,000 | Callender's Cable Construction shares Be 10 ii 1 | е d gr Sao py E » ‘ ‘ h 
M Do. 0: 6 Cum. Pref, oe oe ee 6 5 ` 6 Е: A 91 — ef of 10 | ee ee ! ee 7 B 0 
#1 23 j^ 44 % lst Mort. Deb. Stock Red. Stock | 44% | 44% 44% | 44% | 106 —108 106 —108 n e$. | 4 61 
450,000 Cape » Trams., 1 to 229 oe . ee oe 1 10 6 | Nil ? | . ee | 48 
24.085 lr м AME N N 8 b: Brock 1 4 4 | ó x 1 a T 1. — 11 | 10.6 = » | хи 4 
Бан D e [*) во, 100 т — = — . te sa 
me Centrai London hallway, Grd. Stock . . | Stock 4% 4% 4 4% 79 — 61 кс ee us 2 | 1 à 
5406 Do: do. 4% Pref. Stoch ee | Stook { { ‘ 4%) 97 — 99 £6 — 98 i 200 = | 500 
“шд | Ону and Bonth London Вата 35 . ев — 71 70 a} oh 8 
88,009 | Crompton & Oo. Nos 1 ю 86,000 у :. 500 Hs ue | 43—45 4 —46xd | 45 | 4 1 1518 
ww |{ De 5% lst Mort, Reg. Debe., 1 to = | M$— 38 lá- 24 41/8 | 40/. ав 
WM of ales and Gel to Ii, Wai ated ] | 59% 34 * [69 | 94 — I w= | эт | “Ж Pos. 
! ee | вө | 6 B 1 


* A period of nine months t Quotati 
« ons on Liverpool Stock Exchange. { Unless otherwise stated i 
And bonus of 10s. f From Manchester Share List. we e fully paid, $ Interim dividends, 
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SHARE LIST OF ELEOTRIOAL COMPANTIES.—(Ocntinucd) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANTES. —(eontineted . 
| I 
Beook Business done | Rise + Present 
Present NAME, or 8 week ended ! or Field 
' Share. ur years. Feb. 5th, 1907. | Fall— per cent. 
1 
# 1908. | 1904. | 1 Highest|Lowest. 7 8. d. a 
360,000 | Dick, Kerr & Oo., 1 to 960,000 .. is 1 . 10% 10 % 21/9 L 61:518 6 и 
805,000 | Do. 40. "69 Cum. Pref.,1t0 806,000 .. 1 % 6% 16 | e | mee 511 Ac 
994,150 Do. do. el Deb. Stock ее во 100 of 43 1$ .• ee °з | 4 6 7 — 
60,000 | Dublin United Trams. (1896), 1 to 60,000 a6 10 6 6 "S - n 400 е 
59,967 Do. 6% Prof. between land 60,000} 10 | 6 6 6 С ое e 1400 ы: 
99,961 Edison & Swan Utd., A” shrs., 28 +, 1 to 90,961 b N al 44% ыы oe sn | 8 6 9 —— 
11 189 Do. " А " shares, 01 7 ee b Nil 1% ok е е * | 8 6 9 РРР 
819,475 Do. eus: * ee ee 100 4 % 4 4 4 : v 412 0 a 
12,220 Do. 6 % «nd Deb. Stock Prov, Oerts. all pd. | 100 5 |6 X! 5 91 907 . 558 1. 
112. 100 o ойор 1 to 112,100 .. we 3 4 * Ni €» бә PE oe Nil 
r Do. do. ] Cum. Pret., 1 to 81,800 3 1 А 1 1 У ee ee oe i T 0 0 
200,000 Do. do. * 0 ist Mort, Deb. ВК, Stock 4 * 4 4 ee eo ee | 4 15 8 
96,000 | General 2 Co. d Cum. Pret. „| 10 5 55 5 e 0,5424 
900,000 Do. i Mort. Deb. „Stock | 4% | 4 4 . 426 
78,000 Gt. N. & d Rail Pret, Ord. A” 4 9% 1 to 18,000 10 8% 4 4 67/6 11 18 9 : 
96,000 | Greenwood mu Cum. Pret. 6. ote 10 |71% |1 1 T e. | 610 3 zd 
80,000 Do. Mort. Debs. «„ „100 |6% |6 б as +$ 416 2 = 
900,000 Henley's (W. T.), теста Works, Ота. .. РЕ 6 116 Y 15 15 za 8 2 | 680 
200,000 Do. в ve ee 6 . 4 * oe eo |4011 асо 
150,000 Do. 80. ort. Deb. Stock Stock Je Hs : 4217 Кез 
60,000 | Indla-Rubber, Gutta-Percha & Telegraph Works.. 10 10% | 5 1 16 $5 613 
87,500 8 Overhead Railway, Ord. .. es 10 18% | 13 N a А T Nil — 
10, 000 Do. do. Pret. 210 paid - EN 10 526565 6 a Vs sx 7 210 А 
600,070 London United T 0001), 1 to 50,007 s 10 8 |6 8 з T .. 3815 6 Pam 
899,980 Do, do. 008 to 100,000 (28 paid) “ 10 89516 8 m ds — 15929 E 
196,000 .Do. do. ва Cum, Pref., I to 135,000 .. | 10 | 56% |54 |6 8 | e 1 } | 51 1 M 
1,881,000 Do. do. nts Mort. Deb. Btock .. | 100 4 4 4 be * 47711 
814,016 Metropolitan Elec Detd. .. 6 is 1 Nil | Nil | Nil 8/8 m Nil а 
600,000 Do. 4 Cum. ЕИ bs we 6% 1 6 %|6 6 96 18/9 18/6 2 | 5 0 0 
850,000 Do. 44 % Deb. Stock Red. ee 100 oe 4g 4 ee ` oe 4 10 1t е 
80,000 | Peebles (B.) & Co. 6 % Cum. Pref., 90,001 to 50,000 6 .. |6 6 ʻi Я , 610 8 5 
94,500 | Potteries E. Tro., 20,001 to 40,000 & 60,001 to 64,500 | 10 | 59% 5 7 |4 : a — 514 
94,500 | Do. 6% Cum. Pref., 1 to 90,000 & 40,001 to 44,500 | 10 |6% |6% 5 A С. : 650 = 
945,000 Do. % Deb. Btock x $ vs . | 100 44 4$ tè 6s s 4 8 8 
87,850 Telegraph ee and Maintenance б> 19 |90 2 15 15 82 311 +1 | 5 8 7 
150,000! 4% Deb. Bds., 1 to 1,600 Red. 1909 100 4 4 4 ee ee “+ 3 17 R 
8,699,200 | Undergd. E. R., Lon., 6% Profit Bhar. B. Мы. m . |6 б ‚. : +2 | 519 1 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116, 666 6 8 fl | Nil 32/6 SI 15) Nil 
66,666 Do. 6% C. P., 80,001 to 80,000 & 195,001 to 141,606 8 6 Nil | Nil a | Nil | 
246,574 Do. 4% 1st Mort. Deb. Stock ae ee А 100 4 495/496 т 117 7 s 
ELECTRICITY SUPPLY COMPANIES EE 
ч 
| T шыш 
14,000 | Bromley (Kent) . & P., 1 to 14,000 5% ès 5 5% АА 5 0 0 EM 
70.000 4 at. deb. stock ee 100 . ee ee 4 9 t am 
29,798 Brompton & Kens. Elso. с Lt. Bap.» Ord, 1 to 20,000 6 10 as ee T 611 1 
10. 09 % Cum. Pref, 6 q ee T T 416 че 
836,876 Central E Eleotrio Во yi Guar. Bab. Stock | 100 4 25 ds 817 8 х 
80,000 | Charing Cross city 4% Nan. Pre 6 8 73/9 517 8 | 
80,000 Do. T b d oe 5 0 0 X 
8^,000 Do. "Ону Undertaking 8 Dun Pe 6 % ; es © 512 6 8 
427,400 Do. 4% Deb. Stock Red. ee | 100 X, 4 è as —1 8 19 3 
49,436 | Chelsea Electricity Supply, Ord. se 6 3x | 6 Sa 2s 9 9 1 ~ 
170,000 Do. do. % Deb. Stock Red. | Btock Xu 1064 106 à 441 уз 
70,505 | City of London Elec. Lighting, Ord. 40,001—110,596 10 % | 6 10 85 - 514 3 
40,000 Do. 6 % Cum. Pret., 1 to 40,000 . 10 „|6 x $us í 418 6 VE 
400,000: Do, 5926 Db. Stk., Borip. (ias. at 115) all pd. s % | 6 ks А 408 = 
800,000 Do. 44 95 md Db. Btk., Prov. Crta., all pd. 100 ЖЕ" : а 491 
40,000 | County of Durham Electrical Power, Ord. . T 4 % £8 70 oe А 316 2 — 
40000 Ou of London ileotrio Lighting, C т, 10 АГ By ка| $81 
40, с i 887 5 
40, 000 Bo. do. врте, 40 40,001 —60,000 10 6 ae ES T 5 44 
600, 0003 Do, ө [] k ee ee d 108 е ee 4 g 4 
400,000 Do. do, aud Deb. Stock. Stock 4s ае $3 491 
80,000 | Edmundson's Electric Oorporation, Ord. Shares .. b 1 40/- , — à 8 0 0 
80,000 Do. do. 6 95 Cum. Pref... b 6 81/3 s Ие 6 23 4 
850,000 Do. do. 44 % 1st Mort Deb. Stk 100 ee m — i 413 9 y 
10,000 | Folkestone, to 10,000 .. oe ee б . T T 417 9 
10,000 Do. б % Cum. Pref., 1 to 10,000 «s ee б ба га +h 4 10 11 = 
90,000 Do. 1st, Deb. Boon. >. | 100 xd T oe Де 410 0 m 
18,000 | Hove, 1 to 18, ec 6 . oe . 512 6 
91,000 | Kensington and Knightsbridge Electrio ота. б 03 T T T 417 7 n 
90,000 Do. do. Deben. Stk. | Stock 100 xd T oe T 400 - 
111.00 London Hiscirío Bopply Corporation imited, Ord. 8 TS s А 417 0 
70,000 m do. 6 Pref.. . 6 ee ee ee B 14 8 8 
574, 08 do. TT Mort. Deb. erase Stock gs vs - 4 11 10 
900,000 Metropitten Blectrio Supply 1 to 100,000 . as б 72 7% — 3 6 5 0 
36.131 um Pref. H, 0 5 98 bhl .. . |489 
290,000 Do. fet t Mort. Deben.Btock  .. dx T x a 4 110 
950,0001 Do. % Mort. Deben. Stock Redem. | Stock S M —1 813 8 
950,000 | Midland Electric Corporation, 4j 96 1st мо Deb. | 100 98 os —1 4 10 11 
67,991 Newcastle-on-Tyne ee b 8 ee ee ee b 0 0 
15,000 Do. 5 % Pret., 1 to 15,000 . ee °з 6 b os ee ee 41 8 
10,859 Noting НЩ БОШ! Ligh ting oo oe 10 6 e 26 " 5 7 2 `, 
64,000 Ро. до. 4% 1st Mort.Deb... ee 100 4 oe ее oe 4 0 0 5 
20,000 Oxford, 1 to 96 and 407 to 20,310 T 5 6 95 e T 678 - 
60,000 Do. 4% Deb. Stock . ee | 100 4 - ba 418 | 
40,000 | Bt. James’ and Pall Mall Eleotrio Light, Ord б 14 : os 500 
90,000 Do. do. 1 Pref. 30,051 to 40,080 5 7 $2 m" э 476 
150,000 Do. do. ura. b. Stock Red. .. | 100 © —1 813 8 
19,000 | Smithfield Markets Electric upply, Ord. ..  .. b 4 1 - T . воо 
50,000 Do. do. do. 4% Deb. Stock Stock 4 Ті — 75 xd ee T А 5 6 8 
65,000 | South London Electricity Supply, "s T б 8 m ў 518 6 
120,000 | South Met. Elec. Lt. & Power, Ord. ee ee 1 14/44 v oe 8 6 8 
117.968 Do Do. 1 % Pref... 1 q А и 5 110 
200 000 Do. 44 % 1st Deb. fik. | 100 a4 102 —105 А s s 459 
60,000 | Urban Electrlo Supply, 0 Orc... 5 5 8 bs - vs 618 4 | 
60,000 Do Cum. Pref. — 6 6 4 i is —} |5178 | 
200, 000 Do. do. 41 let Mort. Db. Stk. Red | 100 ais 97 —102 i 4 в 3 À 
110.00 FW Ord. .. vx 25 б гү a- 10 102 ER +$ 519 0 i 
81,279 20, 4 Ы * өө 6 6 = e. ее 8 18 8 ` 


Shares not officially quoted :--Mackay Companies, ord., 74—16. Pref. 11—13. 
1 Unless otherwise stated all shares are fully paid, Interim dividends, 
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Bank rate of discount 6 per sent. January 17tb. 1907. 
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METAL MARKET. 


Fluctuations in January, 1907. 


SPELTER (G.O.B's.) 
Jan. 2 3 4 7 8 91011141516 171821222324 25 28 293031 


THE AMERICAN CO-OPERATIVE ELEC- 
TRICAL DEVELOPMENT ASSOCIATION. 


By R. BORLASE MATTHEWS, Wh. Ex., A. M. I. O. E. 


Frox time to time reference has been made in the columns 
of the ELECTRICAL Revrew to the Co-operative Electrical 
Development Association, which is doing so much in the 
United States for the furtherance of the employment of 


E electricity as an every-day factor in facilitating industrial 
28 operations, and in adding to the comforts and conveniences 
27 of domestic life. The work of this Association has пок 
26 become such a proved success that it has been decided to 
25 incorporate it in accordance with American laws. 


Ld 
bend 


T LEAD (ENGLISH) 
Јан. 2 3 4 7 8 9 101114 1516 1718 21 22 23 24 25 28 293031 


, eo 


| IRON. = 
Jan. 234789 1011141516 1718 21 22 23 24 25 28 293031 


70%. 
69, Ee 


The inception of this Association took place barely two 
years ago, when some of the incandescent electric lamp 
manufacturers of the United States considered a scheme for 
increasing their business by educating the general public as 
to the advantages of electricity as a means of illumination, 
the increased adoption of electric light, of course, resulting 
їп а corresponding increase of lamp sales. Any one lamp 
company could carry out such a scheme to a certain degree, 
but the expenditure would be considerable, and it would be 
difficult to ensure that the resulting orders for lamps should 
be placed with them, for an educational campaign of this 
nature wogld undoubtedly also benefit their competitors to a 
great extent. "This fact might have led to the abandonment 
of the idea were it not that the lamp manufacturers were 
wise enough to make an arrangement to work together 
in the broad scheme, so that all might be able to partake in 
the advantages of largely increased sales, while at the same 
time the number of orders received by each company would 
still depend upon the quality of the lamps supplied and the 
individual activity of each concern. As a result of this 
co-operation, a committee was appointed in May, 1905, 


67/- Т under the chairmanship of Mr. J. R. Crouse, to consider the 
66/- д Ё н 

e5. | | ||) practical working of the details of the scheme, а sum of 
64. £2,000 being voted to cover the preliminary expenses of 
es. LLL] | its inauguration. 

62% . This committee, in the course of its work, came to the 
61. Ste conclusion that if an educational campaign were properly 
во. LL лш carried out, not only would the lamp manufacturers benefit, 
a HHHH 222225 . but also the whole electrical industry and all those connected 
287 EBEN A with it, and that tremendous possibilities unfolded them- 
ia IL Е selves, needing only the requisite capital and intelligent 
58. LJ E management to develop them along thoroughly successful 


TIN. 


ie 234789 1011141516 1718 2122 23 24 25 28 293031 


lines. Accordingly the plans of the committee were laid 
before a representative body of manufacturers of electrical 
supplies and apparatus, and also the delegates of the various 
Electrical Associations of central station managers and con- 
tractors, with the outcome of the formation of the Co- 


199 Li TT TTT — operative Electrical Development Association. 

98 Ck Бе Пе ПШ НЕ ЗИ И ПЕ И TS The purposes for which the Association was formed 
197 LT | шиши ЖЖ are defined as being the promotion of the increased and 
196 ERER шава more wide-spread use of electric current by the public for 
196 Е Bu light, heat and power, both as an end in it-elf, and as a 
i y means of developing an increased demand for apparatus 
199 N and supplies; the co-operative planning aud execution of 
191 L the various means and methods effective to this end; the 
190 | establishment of co-operative relations, both moral and 


di 
пша 


-~ COPPER (G.M.B's.) 


financial, among the different electrical interests, from the 
manufacturer to the consumer, to the end that each may 
contribute in some measure toward bringing about the above- 
mentioned results desired in common by all, and the mutual 
co-operation, benefit and protection of its members. The 
Association was not formed to make a profit or to make or 
declare dividends, and is not to engage directly in the 


Јах. 2 3 business of selling electrical energy or manufacturing or 
£110 c 9 201114151617 1821 22 23 24 2528 293031 selling electrical 1 1 9 or supplies of any 
5 =: kind. : | i 
107 1 COE HE ЕЕ , In a recent number of the Western Electrician an extract 
106 И SEE is given from the report of the working of this Association 
105 N PCO ee up to the period of its incorporation, which shows that up to 
104 | N E November 30th, 1906, the sum of £5,650 had been expended 
103 |. in promoting the objects of the Association, and liabilities to 
102 the extent of £2,000 had been incurred for work in p i 
101 It is difficult, of course, fully to trace the resulta of the efforts 


of such an Association, as a great deal of its work must 
necessarily be such as to bring about these results indirectly ; 
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however, as a direct outcome of its operations 165 central 
stations in the United States have inaugurated show rooms, 
and a total amount of £110,000 has been expended by the 
various electric light companies in advertising and canvass- 
ing for new business—resulta which indicate what valuable 
work this Association is doing. A moderate estimate pute the 
number of the added 8-с.р. equivalent lamp connections at 
nearly 6,000,000, or, in other words, apparatus having a total 
demand of 180,000 xw., representing also & capital expen- 
diture of approximately £4,200,000 for the necessary 
generating and distributing plant required to supply these 
additional connections, This expenditure alone would 
fully justify the disbursement of £7,000 by the Association. 
So great has this success been, that the campaign outlined 
for 1907 is to involve the expenditure of about £32,000. 

The financial basis of the Association is an appropriation 
or contribution by the electrical manufacturers, contractors, 
supply houses and central stations of one-tenth of 1 per cent. 
on their sales, а tax which can be in no wise considered a 
material burden to those who co-operate in the movement ; 
but while it is small in the case of any individual company, 
it is readily seen that it makes a very large sum in the 
aggregate, and will render possible the prosecution of exten- 
sive plans for increasing the business. The results attained 
thus far have established the soundness of the general 
principles of the plans, and the decision to extend them 
shows that the growth of the electrical busines» can, by 
this means, be continuously developed and increased. 

At this juncture it will, doubtless, be of interest to refer 
to the methods adopted by the Co-operative Electrical 
Development Association in bringing about the ends desired. 
It is assumed that the field in which electricity can be em- 
ployed can be comprised in two sections, namely, that part 
covered by the supply from central stations, and that served 
by private generating plants. The former is much the 
easier to reach, and deals with a larger section of the general 
public, and consequently it was selected by the Association 
for the commencement of the campaign, which, in the first 
place, was directed at the management of the central 
stations, with a view of educating them up to the fact that 
it was to their interests to inaugurate an active campaign for 
themselves in their own territories. 'This was done by 
arranging for the compilation and subsequent distribution by 
post of a geries of publications at fortnightly intervals, 
dealing with the successful methods of canvassing and adver- 
tising that had been adopted with profit by other central 
stations, and which it would be well for them carefully to con- 
sider with a view of adaptation to their own circumstances. 
This was followed up by getting the travellers of the various 
manufacturing companies to refer to the work of the Associa- 
tion when calling upon a central station manager, and to ask 
him for particulars of any special methods that he was 
. employing to increase his business. 

The Association also arranges that papers on the com- 
mercial development of electrical undertakings shall be read 
at the meetings of societies and institutions connected with 
central station interests. 

In 1906 prizes of £100, £60 and £40 were offered for 
the best papers written by central station managers or their 
assistante, on the organisation of commercial sales depart- 
ments for central stations in cities having populations of 
under 50,000 inhabitants. The papers of the prize winners 
were printed and copies sent to every central station. For 
1907 а more elaborate prize scheme has been announced, 
the subject of competition being a canvasser’s handbook, 
divided into sections for power, lighting and heating. 
The first prize for each of the first two sections amounts 
to £100, and for the third, £60, the prize list 
totalling the sum of £520, a figure which is sure to 
attract the attention of central station managers and 
their staffs; even if they do not all compete, it will 
set them thinking seriously about the matter, as to 
what they can doin the way of assisting their canvassers 
to become more efficient, and when the prize handbooks are 
published, it will ensure a very careful reading for them. 

The assistance of the electrical Press has been obtained, 
with the result that space is devoted regularly to articles and 
notes concerning the extension of the electrical supply in- 
dustry along modern commercial lines. 

A scheme is in course of development for the forma- 


tion of an Electrical Press Bureau, whose duties will consist, 
in supplying the newspapers and other publications with 
authentic news and information concerning matters electrical, 
designed to make electricity a familiar topic, and to remove 
the many groundless fears that exist as to the dangers sup- 
posed to accompany its use. 

The plans of the Association are also developing rapidly 
in many other directions. | 

In the issue of the Western Electrician dated January 5th, 
1907, an extract is given from the report of a discussion by 
representatives of the Joint Electrical Trades upon the work 
of the Association. Central station managers веет to be the 
most enthusiastic in their laudatory comments on the 
assistance the Association has rendered them, though all 
branches of the industry have felt good results from the 
movement. It is especially interesting to note that in the 
course of the discussion it was declared that one or two of the 
large electrical manufacturing companies were not anxious to 
broaden the scope of the Association just now, because they 
were 80 busy extending their planta and facilities in order to 
meet the present demands for their products. A few of the 
managers of manufacturing companies stated that, though 
personally fully convinced as to the value of the Association, 
they had not as yet been able to bring their directors 
to ree it in quite the same light, or their directors had not 
given it consideration enough at the present time to enable 
them to commit themselves definitely to the complete pro- 
gramme put forward by the Association. 

All the foremost American companies seem to be support- 
ing the work of the Association, amongst those better known 
in England being the General Electric, the Westinghoute, 
the Allis-Chalmers, Roeblings, and the Crocker-Wheeler 
Companies. 

À representative of one of the lamp companies in the 
course of the discussion referred to above stated that the 
total increase in the incandescent lamp business since the 
Association had started its work was about 20 per cent., 
and this he largely put down to the adoption of the methods 
advocated by the Association. 

À central station engineer made & remark which has a 
good deal in it. He stated that before his management 
heard of the Association they thought their station was 
doing very well, and that they were using as much effort 
and energy to push things along ss they could afford. 
When they first heard of the Association and the methods 
it was putting forward, they were not much impressed ; 
however; they read the literature which was sent them from 
time to time, and then began to appreciate ite value, with 
the result that now there seemed to be no limit to the field 
to be developed, and the prospects of the company were 
brighter than ever. He said, further, that the Association 
had been the means of showing that while they had been 
doing the best they could, they did not really know the best 
ways to set about getting new business. The number of 
incandesoent lamps they placed orders. for recently was ten 
times greater than in the previous year. 

This story of success is one that should set British elec- 
trical manufacturers and central station managers seriously 
thinking as to whether it would not be of great advantage 
to form & somewhat similar Association in this country, not 
necessarily along the same lines as the American Association, 
but modified to suit the needs and customs of an older 
civilisation. The electrical industry, as a whole, cannot 
even in the present days of general prosperity be said to be 
in а very satisfactory financial position as far as profite on 
capital invested are concerned. The undeveloped field for 
the use of electrical apparatus is very great, so surely any 
successful means of development must place all concerned 
with the electrical industry in a much better position. 

It cannot be disputed that if modern business principles 
are adopted, the connected load of any central station in the 
country can be very largely increased. As a proof of this 
statement, reference need only be made to the cases of New- 
castle, West Ham, Ipswich, and afew other places. The 
argument may be brought forward that Americans are more 
progressive than ourselves, and also that they do not suffer 
from gas competition ; this is not a fact, but.only a general 
impression, which is true only of the larger cities, such as 


New York, Chicago, Philadelphia and Boston; it does not 
take a very lengthy residence in ‘places. ok than these 
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larger cities. before the fact is appreciated that there are 
many Americans who are. far from progressive, and that gas 
competition is a very serious factor in the older cities. In 
many parts of the States there is also Ше competition of 
cheap natural gas. The income per cap. of the average 
American city is only a trifle higher than that of the average 
English town, and it is only within the last year or two that 
American central stations have realised that it is essen- 
tial to sell electricity along very much the same modern 
business lines as they would any other commodity. It is 
interesting to note also that this awakening has largely been 
brought about by the efforts of the Co-operative Electrical 
Development Association. 

Since the question as to the formation of a British Asso- 
ciation, having as its object the further development of the 
uses of electricity, is evidently a very important matter to 
all connected with the electrical industry, the writer would 
suggest that the reader of this article should convey his 
ideas on the matter to the “ Correspondence " columns of 
the ELECTRICAL REVIEW, so that the pros and cons may 
be fully discussed. | 

Ав Mr. J. R. Crouse, the moving spirit of the American 
Association, points out, the order of business development 
may be concisely summed up as follows :—Individualism ; 
Co-partnership ; Corporation ; Consolidation ; Association ; 
Limited Co-operation. 

That is to say, step by step, a natural tendency toward 
co-operation and to the recognition of broader grounds of 
common interest, resulting in a tremendous increase in the 
efficiency of production, with lesser gains in the ‘fields of 
distribution or selling. The general principle of commercial 
co-operation and generic selling is essentially correct, and 
will probably be a matter of common practice, attracting no 
particular comment, in the near future. It is, however, 
difficult at present to get any but far-seeing men to assist in 
a general scheme which at first, but indirectly affects them. 
If the scheme is a good one, and it certainly seems to be so, 
the apathy of the individuals who stand in the way of carry- 
ing it out must be overcome: the trouble involved in so 
doing will be well worth the effort. If necessary the work 
must be started without their aid—the results obtained will 
do mach finally to convince them. The American Associa- 
tion hes had many difficulties of this nature, which are 
gradually being overcome; undoubtedly the difficulties will 
be even greater here, bat the potentialities of the general 
idea for popularising the use of electricity for light, heat 
and power are go great, that it is well worth while to over- 


in Home Economics. The conditions governing the experiments 
were as follows: 

1. All articles were weighed or measured. | 

2. The amount of time required was reckoned from the instant 
that the current was turned on the apparatus till the operation of 
heating or cooking was completed. 

3. With the exception of the whole meals, the same articles of 
food were cooked in coal, gas, gasoline and kerosene ranges, to 
obtain the relative costs, the fuel in each case being weighed or 
measured. 

4. Electrical heating and cooking apparatus were obtained from 
different companies for these experiments. 

Two groups of apparatus were employed; the first, designated as 
Apparatus (A), consisted of («) Stove, 6 in., three heats; (b) Oven, 
20 x 18 in., three heats; (c) Broiler, 9 x 12 in.; (d) Tea-kettle, 
1 quart; (e) Stewpan, 2 quarts. The second set of utensils, Appa- 
ratus (B), consisted of: (a) Stove, 6:5 in.; (Б) Oven, 18 x 10 x 16 in., 
three heats; (c) Broiler, 11 x 7 in., tbree heats; (d) Water heater, 
1 quart. The only difference between the two sets was that oven A 
had heating coils in the top and bottom only, wbile oven B had 
coils in the sides also; both water heaters were of nickelled copper, 
A was locked to the stove and B had its own heater; A broiler had 
only one heat and B had three. 

In baking and broiling the oven was heated before. use, and 
current was switched off before completing the operation. 


TABLE IV.—RxrsuLTS oF COOKING WITH CoaL, Gas, GASOLINE 
AND KEKOSENE. 


— — 


No. of experiment... XIII XIV XV XVI 
Fuel used ... s Coal Gas Gasoline | Kerosene 
Time required, 

minutes— 


1. From cold to 
effective heating 


temperature 53 10 20 22 
2. For baking 
specified... wise 32 45 30 43 


3. Total time re- 

quired for opera- 

tion abe iss 85 55 50 65 
Fuel required — 

1. From cold to 

effective cooking 


temperature — З cb. ft. | 0°0416 gal. 00312 gal. 
2. For baking 
specified... 858 — 17 cb. ft. 00416 gal. | 00468 gal. 
3. Total fuel 10,5 lb. | 20 cb. ft. 00832 gal. 0 078 gal. 
Cost of fuel per unit | 29/2 per | 4/2 рег | 7-54. per | 7d. per 
ton 1,000 cb. ft. gal. gal. 
Cost of baking 
operation . | 1835d. |. 1d. 624d. 546d. 
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TABLE V. - CoupARATIVE Cost or COOKING WITH 
VARIOUS FUELS. 


eee. Ea H j 


соте them. 
Source of heat Elec- Coal Gas | Gaso- , Kero- 
for cooking tricity line sene 
Amount of 1:032 кж.- 10:5 Ib. 20 cb. ft. 00832 | 0078 
= energy or fuel hour | gal. gal. 
required for | 
given cooking | 
THE COST OF ELECTRIC COOKING. operation | | | 
Cost (assumed) | 2d. per 29/2 4/2 per 7:5d. 7d. 
Kw.-hour per ton |1,000cb.ft.' per gal. | per gal. 
ACCORDING to an abstract in the Journal of Electricity, Power and Cost of cook- 2:064d. | 1°835d. ld. | 624d. 546d. 
баз, the following experimental results as to the cost of electrical ing by given | | | 
cooking were obtained by Charlotte D. Seaver, B.S., and presented source | | | 
by her in a graduating thesis for the Degree of Bachelor of Science EESE ХИР 
TABLE I—RxsuLTS о» ELECTRIC HEATING AND COOKING. TABLE II.—APPARATUS TABLE III. 
APPABATUS SET А. бкт B. APPARATUS SETS A, B. 
Meats SERvED. 
Хо. ol experiment 1 п III | IV v VI уп VIII IX x XI хп 
Apparatus used | Stove and Oven Broiler ; Oven Oven Broiler Water Oven Oven Oven, | Oven, Cven 
tea kettle | heater | stove, stove, stove, 
| | broiler | broiler, broiler, 
| | | | | | water | water 
| | РС . ы ; "E ,  : heater ! heater, 
Operation . .. | Heating | Baking bread 'Broiling: Baking , Baking Broiling Heating Baking | Baking | Getting Getting | Getting 
| water cake water breakfast Inneheea | dinner 
| | | for six ' for six, for aix 
Article, kind 2s es 2 loaves ' Beef Angel 4 apple | Beet — 4 mince; Beef | | 
| i steak food \ pies steak - pies. |, roast 
Weight (total) 2 w. from 8 w. 1˙5 d. — => 161%. 21b. from = | E 
| 47 to 212 P. | ЭК Ж | 42 to 214 F By | 
Sie eschb bh. - = .8x06x925in. ~ 10 in. Чп 7in.día] — —— 7 in. dia. 
Time required, min, | | | ! 
‘From cold to effective | | 
Cooking temperature — | 25 | 5 15 25 10 | 52 . 90 , 20 
2. For operation specifled ``. n | 32 65 15 305 10 — 35 f hr. 35m | | 
3. Total minutes " A uc 57 | 15 , 60 60 £0 | — l hr. õm. 1 hr. 55mf1 hr. 45 m1 br. 50 m 2 hr. Эйт 
1 From p х робе. | | | | | 
; cold to effective | 
cooking tem | | 5 0-115 | 03466 0564 | 0-129 090 035 | 
È For operstionspecifea “| „ OBR с 0158, 04607 0-778 | wia олт 0.0 096 | | 
A Tote! A.- hours. 1.092 0-273 | 08136 ; 1887 | 0-273 — 1.60 131 9:7 n6 6:35 
tot of operation, based | | | | 
on charge of 9d, per | | 
ku. hounur:?r ° 8850. 2 (64d. | 546d | 1:6274. 76744. 546d 284d. | 824. 8-а. | 544. 14. 19-54. 
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The advantages of electric cooking, although obviously more 
costly than other forms—-ao far as the first cost of the heat- producing 
agent is concerned—are pointed out as saving labour, no smoke, 
flame or soot; iu fact, absolute cleanliness and the maximum of 
convenience. The author believes that, despite the price of elec- 
trical energy, reckoned on by her—viz., 4 cents per Kw.-hour (2d. 
per unit), cooking by electrical means will win its way in favour, 


and even suggests tht it may provide some sort of solution to the 
domestic service problem. 


PROCEEDINGS OF INSTITUTIONS. 


The Faraday Society. 


„ ELECTRONS AND ELECTROLYSIS.” 


MR. E. E. FOURNIER D'ALHE opened what proved to be a most 
interesting and fraitful discussion, at the meeting of the Faraday 
Society held on the 15th ult., on the Application of tbe Electron 
Theory to explain the phenomena of electrolysis. Sir Joseph 
Swan, F.R.S., was in the chair, and among those who took part in 
the discussion were Mr. John Rhodin, Dr. H. Borns, Dr. T. M. 
Lowry, Mr. F. Kaye, Dr. J. A. Harker, and Mr. N. T. M. 
Wilsmore. 

The essential characteristic of the electron theory is that it sup- 
poses the electric current not to consist of the flow of a continuous 
subtle fluid, and not, as under the glamour of Maxwell's great theory 
once seemed probahle, to be merely the outward manifestati: ns 
of localised transformations of electro-magnetic into heat energy, 
but to be notbing more than the flow of an enormous number 
of minute discrete particles, units of electricity, and that these 
particles, whatever relation they may bear to the ether, are also 
the units from which are built up the atoms of the ordinary 
material elements. The theory, on the electrical side only, is thus 
not much different from Franklin’s single-tluid theory, excepting 
that the units which it conceives are, by an unlucky choice of 
nomenclature, units of negative and not positive electricity, and 
that therefore the real electric current in a wire flows not from 
positive to negative, according to our present convention, but in 
the reverse direction. The difference between a conductor and an 
insulator is at once made easily manifest. In the former the 
electron, or a certain number of electrons, depending, perhaps, on 
the chemical valency of the element in question, is held but loosely 
by the parent atom, but the close packing of the latter renders 
interchange between the loosened electrons possible. "These inter- 
changes are continually taking place, but when they take place 
under the influence of some external potential gradient, ап applied 
electromotive force, the electrons will in the periods of their free- 
dom fall, on the whole, along this potential gradient, and во doing 
constitute an electric current. The whole of the new energy they 
thus acquire will, however, be frittered away in heat, caused by the 
innumerable jostlings which they encounter against the huge 
atoms continually blocking their free paths. Heating the con- 
ductor separates its atoms, causes free intercbange of electrons to 
become less frequent, and therefore diminishes the conduc- 
tivity. Conduction in a metal takes place wholly by means 
of free electrons, as the charged atoms (г е., the atoms which are 
deficient in or have an excess of electrons) are too closely packed 
to have any free paths, or any path at all except perhaps local 
oscillations about a fixed centre. 

Inan insulator, conductivity is rendered altogether impossible, 
because the electrons are too strongly bound up with the atoms or 
molecular groups ever to be free at all. But what will happen if 
an insulator is heated? Here we come to one of the most 
beautiful of the applications of the electron theory, the ease with 
which it explains the remarkable fact (pointed out the other 
evening in the discussion on Mr. Swinburne's paper at the Insti- 
tution of Electrical Engineers) that there is practically no insulator 
which will not eonduct as a solid electrolyte at a high temperature. 
If the insulator is an element, such as sulpbur, probably nothing 
electrically new will happen, at any rate before the vapour stage is 
reached, but 1f the insulator i8 а compound, tbe application of heat 
willin time cause so much tumult within the molecules that some 
of them will split up into sub-molecular groups—dissociate, in the 
language of the chemist. Now these suh-molecular groups will 
most likely, being differently constituted, have different powers of 


attraction for electrons, and the result will be that one of the 


groups will take with it an excess, and the other will be left with a 
deficiency of electrons. In other words, the solid will be“ ionised," 
it will contain free charged atomic groups, and therefore under the 
influence of a potential gradient the positive ions will move in one 
direction and the negative in the other, and the motion of both 
will constitute electrolytic conduction. There may in addition also 
be free electrons if the attractions of the sub-molecular groups for 
these are not so very great at high temperatures, and if so, the 
body will conduct metallically as well as electrolytically. 

The solid electrolyte forms a link between metallic and ordinary 
electrolytic conduction. In both cases of electrolytic conduction, 
the necess;ry preliminary is dissociation, but whereas in solids 
this ia brought about by heat, in liquids it is brought about by the 
process of solution itself by the presence of the solvent. We are not 
very clear as to exactly how it is brought about—tbis is one of the out- 
standing problems of pbysico-cbemical theory. Dissociation having 
taken place, one of the atoms—for example, chlorine, in the case of 
a solution of hydrochloric acid —will take with it, on account of ita 


superior attraction, an extra electron, and so become negatively 
charged, while the unfortunate hydrogen atom will be left denuded 
of an electron, and therefore positively charged. But now a new 
development sets in. Prof. J. J. Thomson has shown that when a 
charged drop of water evaporates, its electric charge remains, and 
since-its potential increases as its diameter dimi..ishes, more energy 
is requir.d to evaporate a charged drop than an uncharged drop. 
Condensation on the drop, on the other hand, therefore involves an 
expenditure of available electric energy, and thus condensation is 
facilitated. Our freshly formed positive and negative atoms in 
solution act precisely as do ordinary charged drops of water, and 
they cause to collect round themselves, not more of theirown kind— 
there istoo little of that present—but molecules of the solvent, which, 
of course, abound in all directions. Our solution finally contains, 
then, a certain proportion of the molecules of the solute dissociated 
into positively and negatively charged atomic nuclei surrour ded by 
a burdensome cluster of parasitic molecules of the solvent. It is 
these loaded nuclei that constitute the “ions” of the electro- 
chemist. Mr. W. R. Bousfield bas, by applying the laws of viscosity, 
made some elegant calculations concerning these charged clusters; 
he finds, for example, that а chlorine ion attaches to itself in solu- 
tion five water molecules. In this way the electron theory reconciles 
the old dispute between the advocates of a dissociation and those 
of an associatiun or the “ hydrolysis" theory of solution. Both of 
these concepts are true, and both necessary for a complete under- 
standing of the problem of solution and electrolytic conduction. 
There is, it is true, one outstanding difficulty here that needs 
explanation. How is it possible for the charge embodied in such 
an ionic cluster to distribute itself over the surface of the group ? 
If it did not do во, it would appear to have no external effect. 
The point will doubtless receive some further elucidation from 
the students of the electron theory. 

Our solution now contains loaded ions, positive and negative. 
Unlike the hot solid electrolyte it will not contain any free 
electrons also, because, on account of the comparatively small 
resistance offered by a liquid to these minute bodies, their mobility 
will be too great to allow them to exist free in solution. The com- 
paratively large loaded ions will not, of course, be very mohile, 
and neither will the mobilities of different ions—even at the same 
temperature—be the same, on account of their different degrees of 
hydration, suppositions amply confirmed by observations on the 
different mobilities of the ions, which are thus, for the first time, 
clearly explained. The figures are to be found in any text-book of 
electro-chemistry. It is not, perhaps, realised how very large some 
ions really are. An ion containing some 50 or 60 atoms will have 
a diameter of about a micromillimetre, and its motion can, therefore, 
probably be observed in Szigmondy’s ultramicroscope, an apparatus 
wh'ch utilises a beam of exceptionally powerful light to study the 
positions and motions of bodies too minute to be actually seen, but 
whose pcsitions can be made known through diffraction effects on 
the rays of light. Mr. Fournier holds out the posssibility that the 
motion of such heavy ions may be studied by actual observation, 
and that they may be watched as they cover a distance of 1 cm. in 
an hour and a half under the infl ience of a potential gradient of 
1 volt per em. It will then become a comparatively simple calcu- 
lation to find the diameter of such an approximately spherical ion 
moving through a viscous liquid, or, in the last resort, threading its 
way among molecules of perhaps half its diameter. It was similar 
calculations on the settling down of ions, made visible by condensa- 
tion of moisture, that led J. J. Thomson to the formulation of his 
electron (or corpuscular) theory to explain electric discharges in 
gases and elsewhere, and Mr. Fournier thinks that the future deve- 
lopment of electrolytic theory will lie in the direction of similar 
statistical analysis of the motions of the ions through the electro- 
lyte and into the electrodes, and in the complete determination of 
the energy transformations at each stage, based on direct observa- 
tion, and on further quantitative studies of the mobilities and 
degrees of hydration of the ions. 

Returning now to our present applications of the theory, it will 
be interesting to compare а centimetre cube of copper with a centi- 
metre cube of, say, millinormal hydrochloric acid, each carrying a 
current of 1 ampere. The copper conveys its current almost solely 
by its free electrons, some 400 trillion in number, which, on 
account of their minute size, possess a mobility some 100 million 
times greater than that of a hydrogen ion. The hydrochloric acid 
conveys the current by means of its heavily-laden hydrogen and 
chlorine ions, which, in a millinormal solution, amount to about 
two trillion. Since the current is the same in each case, the 
electrons in the copper must move some 200 times more slowly than 
in the electrolyte. But this is not usual:y the case, for in a copper 
wire 1 mm. in diameter conveying 1 ampere the speed of the 
electrons is of the order of 1 cm. per second. The greatly superior 
mobility of the free electrons brings it about that a much lower 
voltage is required to maintain an ampere in a copper conductor 
than in a liquid conductor of the eame dimensions. ‚ 

The migrations in opposite directions of the hydrated positive 
and negative ions under the influence of an external electric force 
constitute the current in an electrolyte, just as according to the old 
ionic hypothesis. Bot the electron theory gives a new and beautiful 
explanation of what takes place at the electrodes. The atoms of 
these are so tightly packed that no other atoms—still leas hydrated 
atoms or ions—can force themselves between them. Nor under 
ordinary circumstances can even electrons pass one way or the 
other, because although interchange of electrons is frequent within 
the mass itself of a metal, at the surface the close packing of the 
atoms loses its effect and renders free trade in electrons across the 
boundary impossible. The surface, in fact, is a semi-permeable 
medium, and the pressure exercised by the electrons on one side is 
the exact equivalent of ordinary osmotic pressure in solutions. It 
is Nernst's solution pressure, But if now the driving force exceeds 
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a certain minimum value, во as to overcome the electron osmotic 

ressure, an electron is able to pass, say, into a hydrogen ion and 
neutralise its positive charge. The result is that the hydrogen ion 
becomes a hedrogen atom, loses i's condensing power, drops its 
attendant satellites of water molecules and escapes as free gas at 
the electrode; the reverse happens at the anode. The minimum 
driving force necessary is, of conrse, the well-known minimum 
. M. F. N potential) required in order to effect electro- 
lytic decomposition in any particular case. 

This conception of what takes place at the electrodes is of great 
value in giving a simple picture of some of the well-known oxida- 
tion and reduction electrode effects which otherwise аге often во 
difficult precisely to follow. Mr. Wilsmore at the meeting gave 
some illustrations of the explanation of these in the light of the 
electron hypothesis, It will suffice here if we take as an example 
the reduction of the peroxide plate of an accumulator. Previously 
chemists have had to assume either the existence of lead peroxide 
ions (Liebenow) or else of tetravalent lead ions (Le Blanc). On the 
electron theory the negative electrons pass in the opposite direction 
to the current from the peroxide electrode into the hydrogen ions. 
The latter are immediately neutralised, the former left with 
a deficiency of electrons or a positive charge which attaches itself 
to the lead in preference to the oxygen. The bond between the 
lead and oxygen being thus loosened, free lead is formed, and the 
hydrogen and oxygen unite to produce water. Fresh electr. ns 
from the outside circuit flow into the lead to make up the deficiency 
there, and thus the flow of current is kept up. The action may be 
symbolise] as follows (S stands for a negative electron):— 


+ t+ от 
PbO, + 4H +25 ＋ Pb + 2Н,0О. 

We have some very direct evidence that the electro-chemical 
activity of a metal is a function of its dislike for, or the eave with 
which it drives away, electrons from its atoms. It isa well-known 
fact that ultra-violet light is an effective stimulus in causing metals 
to diseipate a negative charge (i. c., to throw off electrons), and it 
has now been shown that the more electro-positive a metal is in the 
electro-chemical series, tbe more is it affected by ultra-violet light. 
This direct evidence of the similarity of the processes of electric 
discharge and electrolytic conduction is of considerable interest, 
ané is an important argument in favour of the theory. 

The electron theory has been pre-eminently successful in unifying 
and co-ordinating the moet diverse phenomena in electricity ard 
magnetism in such a way that all may be interpreted in terms of 
ene simple and fundamental conception. Invented originally to 
explain the discharge of electricity through gases, it bas been 
adapted in a manner that is traly astounding to explain radio- 
activity, the Zeeman effect, and the structure of the atom demanded 
by that effect, the periodic system of the elements which in the 
light of J. J. Thomson’s marvellous investigations we may picture 
as being & necessary result of this atomic structure, the facts of 
magnetism and of electro-magnetism, and finally the conduction of 
electricity through wires, solid electrolytes and solutions. Here it, 
has bad to harmonise itself with an existing theory of solution end 
electrolysis, based on altogether different considerations, and it has 
fallen in with a completeness tbat is noteworthy. But ultimately 
chemical action iteelf will doubtless prove to be in its essence 
electro-chemical, and so the electron theory may bope to gather 
within its fold the whole vast fabric of the chemical, as it has 
already absorbed the various aspects of the one electrical science 
which are included under the heading of physics. 9 


Fuel Economy. 
By H. B. Maxwetu, M. I. E. E. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ExoiNEEBS at Glusyow, December 11th, 1906.) 


In order to secure the utmost economy, records muet be kept of the 
water pumped into the boilers, the coal used, the ur its generated, 
and, if possible, the steam ured by tbe engines. The evapcraticn 
per pound of coal, the coa] and water used per unit, £c, аге then 
easily deduced, and losses dete et / d. 

With & good conveyor, 1 unit of electricity will suffice to lift 
10 tons of coal 30 ft. to overhead bunkers, with a bucket conveyor 
200 ft. long. An elevator and trough conveyor for a plant burning 
1,500 to 2,000 tons of coa) per annum costs £2C0 to install, and not 
more than £40 per annum for maintenance, including 10 per cent. 
for interest and depreciation. 

The author is of opinion that а mecbanical stoker pays in all 
cases, enabling cheap bituminous coal to be burnt witbout smoke, 
reducing the cost of labour and increasing the output. For smoke- 
leseness the furnace and combustion chamber must be entirely 
constructed of firebrick, with ample space for combustion to be 
completed before the gases are cooled by contact with the boiler- 
heating surface. Air leakage at the back of the grate must be 
carefully excluded ; it is preferable to dump the coal before it is 
completely burnt, rather than to bave the grate bare at the back, 
as the the remaining heat is given off without waete. У 

CO; recorders shculd be used, and the percentage of CO; in the 
flue gases maintained at 12 or 13. Admission of excess of air is 
опе of the chief causes of inefficiency with hand-firing. Imperfect 
combustion and a low CO, reading, due to excess of air, may take 
place without smoke, and thus pass undetected in the absence of a 
recorder. A draught gauge is also very necessary. | : 

Tbe coal should be purchased on a calorific value basis, and 
regularly tested. Frequently coals of lower calorific value give 
a higher evaporation per pound of fuel than those of bigher value, 


so tbat the latter are not necessarily the most economical. For 
economical working it is essential to maintain all the boiler 
mountings steam tight, and the very best mountings should be 
us: d. 

Electrically driven auxiliaries are more economical than steam 
driven, aud their energy consumption can be constantly measured. 

The author advocates the use of an e опотіз r, air heating, 
induced draught fan iustead of chimney, aud live steam heatiug of 
the feed-water. The air heater should be between the ccovomiser 
and the fan. Two fans to take the place of a chimney 200 tt. high 
dealing with the products from 10,000 1b. of coal per hour, would 
pr duce а better draught at one third the capital cost, and would 
reduce the loss of heat from 10:6 to 2:4 per cent., while using only 
the equivalent of about 1 per cent. of the total evaporation for 
power and maintenance. Otber advantages are saving in capital 
cost, increased output, saving in labour and repair, and greater 
flexibility. 

The increased etliciency due to thermal storage has reached 
25 per cent., and duties of over 13 10. per sq. ft. of beating 
surface per hour bave been obtained, with chimney draught alone. 
Such enormous economies and duties are almost inexplicable. Witk 
four water-tube boilers having 3,000 sq. ft. of heating surface each 
(one being spare), capable of evaporating 50,000 lb. of water per 
hour with fan draught and pump feed, an output of 100,000 lb. of 
steam per hour could easily be obtained during periods of heavy 
load, with the aid of thermal storsge. The economiser and feed 
pumps could also be of smaller capacity. 

Flues should be short and air-tigut. Steam ranges often give 
trouble, unless well designed and properly erected, without initial 
strain. Solid-drawn steel pipes are best. witn wrought-steel langes 
riveted on, and screwed in addition when over 6-in. bore; branches 
should beriveted. The pipes should not be larger than necessary. 

Superheat is very necessary to economy, even when only carried 
to a moderate degree, as it saves not only coal, but also in maintenance 
of piston rings, valves, packings, &c. By interposiug alow-pressure 
turbine between the engine exhaust pipes and the condenser, a 
further economy can be effected. 
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Discuss lo. 


Lord KErviN, in a communication, referred to the possible 
danger of explosion of the thermal storage vessel, such as that which 
recently took place at Greenwich with disastrous results. 

Mr. W. W. Lackig (Glasgow), in a communication, said that 
ore serious objection to the Laucashire boiler was the periodic 
reduction in the steam pressure which the insurance companies 
asked for, as time went on; there was no such process яв 
that to go through with a water-tube boiler. Mr. Maxwell clearly 
pointed out that the only conditions uuder which smokeless combus- 
tion could be got were those obtaining when the combustion chamber ` 
was of a correct design. It frequently paid to use a poor quality 
of coal, as for many hours ia tbe day the boilers were bauked. 
He did not look forward to the day when l.rge boilers would 
not be supplied with a good chimney s'ack. Induced draught fans 
had been installed in connection with all the Glasgow Corporation 
electricity works chimneys, and had been found most useful in 
meeting sudden demauds upon the stations at times of heavy 
fogs. Besides creating a draught, a chimney also performed 
the very useful function of carrying the products of consuniption 
toa proper beigbt in the atmorphere. 

Mr. J. К. SrorHERT (Glasgow), in a communication, said that 
thermal storage drums were useful but expensive accessories. The 
saving obtained was not sufficient to justify the capital expenditure, 
and stations supplying cities, where all-day fogs had to be con- 
tended with, could not possibly depend on thermal storage, He 
did not not believe that the exceptiorally high evaporations or 
efficiencies claimed, had ever been obtained. He thought Col. 
Crompton, Mr. Miller and otbera had been misled. The chief 
engineer of the County of London Electric Supply Co., Mr. C. P. 
Sparks, informed bim that he was unable to obtain any appre- 
clable increase of evaporation beyord what was accounted for by 
the increased temperature of tbe water. At Marylebore they found 
thermal storage nseful in assisting tbem over an exceptional peak 
load, tut had not found any increased evsporation beyoi.d the 10 
per cent. to 25 per cent. which tbey expected. There was no doubt 
whatever that the results obtained had been greatly exagyerated. 
Every station should have some means of ascertaining at any moment 
the steam consumption of the plant. At Bankside tre switchboard 
attendante could see the total being discharged by their pumps at any 
instant. This was entered on the quarter-hourly reading heet with 
the Kw., and the water per Ew. was stated every quarter of an hour. 
А11 the central station record coal costs were held by stations using 
chain-grate stokere, the lowest being Carville, aud following that, 
Glasgow and others. The deposit of unburnt coal on the dumping 
bars was quite unnecessary. Regarding tbe CO,, it did not pay to 
go much beyond 12 to 123 per cent. The fixing of draught gauges 
on each boiler was certainly a good suggestion. Tne dra'ght 
gauge should be fixed «n the fire door, where it was easily seen by 
the firemen, and eave the draught over the fire. That sy-tem was 
also adopted at Bankside witb satisfactory results. The buying of 
coal was certainly one of the most important duties of central 
station engineers, ard every engineer would agree with Mr. 
Maxwell that the ideal in this direction was to buy British tbermal 
unite, and not coal, but he would find very few coal contractcrs in 
Grest Britain who would accept a contract of this sort. He only 
knew of one staticn in London where the contract had been fixed 
on this basis, and that was the Islington Corporation Station. The 
best information that they could have in this direction was that 
contained in the specification drafted by the chief engineer of the 
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Rapid Transit Railway of New York, Mr. Stott, in connection with 
his coal contract. 

Mr. A. J. ABRARAM (Cambuslang), in a communication, remarked 
that he did not think anybody could convey 2,000 tons of coal a 
year for any distance, including power and up-keep, for £20 per 
annum, as the author stated. Superheat doubled the oil bill, and 
was liable to injure the engines. He did not think that mechanical 
stokers paid in small boiler installations. Taking into account 
wear and tear of the boilers, it was doubtful whether greater 
economy could be obtained by the use of mechanical stokers. In 
Cambuslang he burned dirty dross at 58. а ton (delivered into the 
bunker) without smoke, and maintained an average of 10°83 per 
cent. CO, in the flue gases. A good man stoker could force a boiler 
far better and more economically than a mechanical stoker. In 
their destructor flues they exceeded 12 per cent. CO. 

Mr. RoBERTSON (Greerock) said that for a small installation the 
expense of maintenance would sometimes outweigh any advantage 
to be derived from the mechanical stokers, where there was no 
direct saving in labour. He found that stoker repaira worked out 
at about 2d. per ton of coal. Messrs. Babcock & Wilcox had 
devised an arrangement whereby they could shut off the air at the 
back of the chain grate. With regard to induced draught, he 
differed with Mr. Maxwell. When a chimney had been put up it 
cost nothing, and was easily controlled. The saving referred to 
by Mr. Maxwell in using а fan was based on the assumption that 
the heat represented by the difference in temperature between the 
outlet gases and the atmospheric temperature could all be recovered 

.for feed water heating. That could not be done except at great 
capital expenditure. The question of fuel economy could be 
overdone. 

Mr. RAPHAEL (London) referred to the figures given by Mr. 
Maxwell in regard to thermal storage, and said he thought these 
were the same as those mentioned by Colonel Crompton three years 
ago. If three years bad elapsed and the results had not been con- 
firmed, they were entitled to be a little sceptical about them. As 
to the explosion in London, he thought it was pretty well agreed that 
the accident was due to a water hammer which weakened the tank 
at one point. 

Mr. Creasy (Partick) said that tests made with the calorimeter, 
took less than half an hour after the coal had been dried. The 
chief trouble was getting the coal perfectly dry and perfectly 
ground. Samples were taken immediately the coal arrived, and if 
after a second test the calorimeter value did not come up to the 
standard specified, the whole boatload was rejected. 

Mr. BacsHaw (Glasgow) preferred the forced draught system, 
with which it was only necessary to have a fan large enough for 
the air without the waste gases. Mechanical stokers admitted a 
great deal too much air, especially when the full load was on. 
One of the largest firms of steamship owners in the country had 
installed mechanical stokers, and had effected a saving of some- 
thing like one-third on the coal bill over a year's running in one 
ship, and the coal consumed per 1 B.P.-hour was 15 per cent. lower 
than any public record up to the present. 

Mr. MAxwELL, in replying to the discussion, said he had had 
chain grate stokers working in bis boiler house for three yeara, and 
he did not think they had cost 7s. for repairs. The cost of upkeep 
of а chimney might be nil, but the capital charges on it were a much 
heavier item than the charges for the upkeep of fans. He did not 
believe that water hammer had really anything to do with the 
Greenwich accident. He bad not found the slightest increase in 
oil consumption with superheaters. As to forced draught, it was 
difficult to apply where they had chain grate stokers. The radia- 
tion from thermal storage vessels was negligible. With regard to 
the calorific value of coal, in Partick they had а contract fixed up 
on terms somewhat similar to those obtaining in the coal contract at 
Wolverhampton by Mr. Sbawfield. Instead of paying on the 
calorific value of the coal, they stipulated that it should not fall 

below a certain figure. He had not had to refuse any coal. 


Recent Improvements in Electric Lighting. 


AT a general meeting of the INSTITUTION oF ELECTRICAL 
ENGINEERS (BIRMINOHAM SECTION) on Wednesday, January 16th, 
1907, Mr. R. A, Ohattock, chairman of the Section, presiding, 
the above subject was discussed. 

Mr. A. Н. Bars, who introduced the subject, said that the cost 
of lamp renewals with the ordinary incandescent lamp did not 
exceed something like 5 per cent. of the total cost, and with energy 
at the usual rates of 4d. and 6d. per B.T.U., no reduction in the 
cost of the lamp itself would be of any real benefit to the consumer. 
No doubt inthe near future they would be able to choose between 
several kinds of metal filament lamps, but, at the moment, the 
only lamp which was being used on a large scale was the tantalum 
lamp. This was not at present made for pressures above 130 volts. 
There were only two sizes of wire being used in the manufacture of 
these lamps, one size being suitable for the ordinary lamp giving 
93 C. p. on 110 volts, and the other size being used for the Sun” 
lamps giving 45 с.Р. at the same pressure. Owing to the way in 
which the filaments were wound, there was а comparatively small 
candle: power directed downward in the direction of the axis of the 
lamp. To provide a more uniform distribution of the light, the 
tip of the lamp was frosted. The life of different individual 
tantalum lamps varied considerably. An extended experience 
showed that at normal voltage, and if the lamps were not over-run, 
they had an average efficient life up to the time the с.р. dropped 
20 per cent. of 600 to 700 hours. During the first 40 or 50 
hours of life the resistance fell about 3 per cent., and 
then remained practically constant throughout life. While 
the resistance was falling the candle-power naturally increased, 


and then, as the globe slowly blackened, fell off again till 
in about 700 hours it had fallen 20 percent. below the marked figure. 
By running a lamp something like 10 volts below its marked figure 
an efficiency of 2:2 watts per candle was obtained instead of the 
usual 1:7 watts per candle, and the efficient life was then increased to 
about 1,200 to 1,400 hours. Mr. Bate then showed that if energy 
could be obtained at 1d. per B.T.U., no particular advantage could 
be claimed for tantalum as compared with carbon-filament lamps; 
but with higher rates per B.T.U., the tantalum lamp gave a con- 
siderably decreased cost, even reducing the current bill to one- 
half. He had made this comparison on the basis of the cost per 
1,000 c.».-hours, Taking the cost per lamp the advantage of the 
tantalum was not so marked, as one usually replaced a 16-o.r. 
carbon filament lamp with a 23-c.p. tantalum, and the advantage 
was shared between decreased current bill and increased illumina- 
tion. The behaviour of the tantalum lamp on an alternating 
current circuit was very remarkable. He had known lamps 
runuing with equally satisfactory results on circuits of 50 and 100 
cycles. The only thing to do was to give some lamps a few months 
trial, and if they survived the first 200 or 300 hours, it would 
probably be quite satisfactory to uee them on that particular 
circuit. The cause of such uncertain results was not at present 
known. 

Mr. A. LINDSAY FORSTER had made out a table showing the com- 
plete costs for running some different forms of lamps. The chief 
difficulty in constructing it had been to know tbe candle-power at 
which to rate the various lamps. For instance, the figures given 
for flame lamps with chemically treated carbons varied in his own 
experience between 22 and 45 watts per m.b. candle- power. The 
amount of time allowed for trimming was worked out on the basis 
of very irregular hours of burning. Asthe mercury vapour lamp 
was, of all the high candle-power units, the one which ran the 
longest, he arrarged to run two 5-ampere single-enclosure arc lamps 
in a shop ordinarily lighted by two mercury vapour lamps. The 
positions of the arcs were chosen so that the illumination should be 
similar in its distribution. The result was that no ordinary 
observer could notice any difference between the two different 
lights. The mercury lamps consumed about 3:5 amperes running 
two in series on 220 volts, so that the consumption of the arc lamps 
was 1:40 times as much. Of the mercury lamps, one had а new 
tube, and the other had run about 600 hours, The useful length of 
the lamp tube used was 45 in., and the candle-powers were 
respectively 682 and 675 mean candle-power. The watts per candle 
were 58. The mercury$light required only 70 per cent. of the 
generator capacity required by the arc, and the advantages due to 
long running hours were very great (especially in any situation 
where the lamp was used for a very variable number of hours) 
owing to the absence of trimming of any sort. 


Costs or RUNNING FOR 1,000 Hours on 220-vorT D.C. 
INSTALLATIOX. 


Flame Arc.—9-amp. 17-hour, with chemical” carbons. 


2,000 units, at 14d. ... .. £12 10 0 
Carbons T . 410 0 
260 trims (wages) 2 3 4 
Repairs du oat 2 8 0 
Four lamps ..£2111 4 Perlamp,£5 8 0 


Flame Arc.—7-amp. 40-hour (magazine) with chemical carbons. 


1,650 units, at 14d. ... ..£10 6 3 
120 trims (wages)  ... .. 100 
Carbons sss se . 110 0 
Repairs T T .. 38 0 0 
Four lamps ..£15 16 3 Per lamp, £3 19 0 


Single Enclosed Arc.—5-amp. 120-hour. 


1,100 units, at 13d. ... £6 17 6 
Carbons es vite .. 020 
24 trims € - „. 040 
Repairs 10 0 
Two lamps £8 3 6 Per lamp, £4 1 9 


Mercury Vapour. 
770 units at 14d. 


£4 16 3 
Renewals at 1,500 houre 3 1 0 
Cleaning and repairs 015 0 
Two lamps £8 12 3 Perlamp, £4 6 0 


If life of tubes 800 hours ... £11 5 3  Perlamp, £5 12 8 


High pressure gas, say, 350 C.P., gas at 18. 9d. per 1,000 cb. ft. 


Cost, including mantles, attendance, by-pass, &c., per 1,000 hours, 
£4 68. 3d. 


Mr. F. H. Салто (of the British Westinghouse Co.) said the 
efficiency of the flame arc lamp might be taken at about 24 watt 
per C.P. mean spherical illumination. Taking а big erecting shop, 
say, about 200 ft. long, with the Birmingham Corporation supply 
and prices, to illuminate that shop well with enclosed lamps took 
9s. per hour. Taking the flame arc lamp, and giving half as much 
more candle-power, it worked out at 28. 11d. The mercury vapour 
lamp was not so efficient as the flame arc lamp; it took a shade 
under 4 watt рег с.р. The mercury vapour lamp gave a softer and 


illumination than ao arc lamp giving much more candle- 
Ё. With illuminations from 1 to 2 С.Р. рег sq. ft., satisfactory 
bad been obtained. It had been placed at various heights 
341 ft. to 50 ft., in each case with satisfactory results. Taking 
pop he had referred to, and assuming that the roof was lower, 
onsequently the mercury vapour lamp was more suitable, the 
illumination could be obtained as vas given by the arc lamp 

4d., or just about one half. The life of a lamp was 1,000 hours 
average. Many burned out quite quickly, and that was due 
b difficulties at present encountered in the making, but 
Rive lamps were easily detected after a few hours’ burning. 


Ё D. K. Monat said the resistance of a tantalum filament 
Ned about six times when it was heated, while carbon went 
К about 60 per cent. His brother had been the first to point 
hat the great increase in the resistance might bave the effect, 
B numbers of these metallic filament lamps were used, of 
lig it impossible to utilise the magnetic circuit breaker, as it 
be pulled out. The peculiar behaviour of the tantalum 
me with alternating currents was very likely due to the wave 
of the circuit. 
КЕМР asked if there was any likelihood of the present 
dus colour of the mercury vapour light being improved upon. 
Ar. Cnale, in reply, expressed a personal preference for the 
our of the mercury vapour light. For working by, it was a 
lamp and the light was of good quality. Men engaged in 
E ops who had objected to its first introduction would not now 
danithout it. In his figure he had taken no capital charges or 
OSiewals, only the cost of the current. The cost of carbon for the 
fisme arc lamp amounted to 2d. for 100 c P.-hours, The cost of a 
mercury vapour lamp was, say, 508. for 1,000 hours; there was no 
cost 


Dr. SuuPNEB referred to the increase of light owing to diffusion. 
Glow lamps were generally used in rooms, arc lamps in very big 
| workshops or open spaces. If they compared an ordinary 

with one having the same lighting but with glass walls and 

they would find about twice as much illumination in the 
former as in the latter. The difference was not due to any merits 
ot demerits of the lamp, but to the reflection of the light. With 
whitewashed walls and ceilings, the light due to continual reflection 
might be increased as much as five times. Taking an average case 
the walls reflected about 60 per cent., and the light was really 
increased twice. With arc lamps that did not apply because they 
were not used in the same way as а rule. The measurement of the 
candle-power of such a light as that of the mercury vapour lamp 
was by no means easy. If they had a diffusiog reflection reflecting 

80 per cent., and a mirror reflecting 80 per cent., and measured the 
candle-power normal to the surface, it would be found the diffusing 
reflection sent off twice as much light as the mirror did, although 
the total amount of light reflected was the same in both cases. 
The effect of lighting depended on the eye as well as on the light, 
and the sensitiveness of the eye might vary enormously under 
different conditions. With a mercury vapour lamp or inverted 
arc, the first impression undoubtedly was that tbe room was badly 
lit, but it would be found much better to work in than a room 
appearing to be brilliantly lit, a room full of lights which dazzled 
the eye. 

Mr. Tweepy said he would like to ask station engineers how 
they would now explain to the consumers the advantage of the 220 or 
200-volt supply. He thought it was a great pity from the con- 

‚ mmers’ point of view they ever departed from the 100 volts, 
because all the new lamps required low voltages if they were to 
work as single units. As to diffusion of light, he suggested that 
lighting engineers should go very strongly for the more scientific 
illumination of retail shops. The best lit shop was the shop lit by 
concealed light and diffused light. 

Mr. FENNELL spoke of the difficulty of getting. supplies of the 
Osram and tantalum lamps. The tantalum lamps varied in regard 
to current up to about 20 per cent., and on attempting to put them 
in series the result was disastrous. People did not light their 
shops that the public might see their goods, but to make the 
public come in and see what was inside—the light was an adver- 
tisement. 

Mr. Ногрен said mercury vapour lamps could not be used on low 
voltages, but Mr. Craia said the mercury vapour lamp was made 
for voltages as low as 50. ` 

Mr Bur replied to the discussion, and a vote of thanks to him 
concluded the debate, 


^ 


HIGH PRESSURE TRANSMISSION IN 
MEXICO. 


Tax country through which the overhead lines of the Mexican Light 
and Power Co.'s system are run from tbe generating station at 
Necaxa to Mexico City, about a hundred miles distant, is almost 
entirely populated by Peons—that is, Mexican Indians, who are 
generally classed as the most unintelligent race of natives in 
America. Before the current was first transmitted a year ago, 
these Indians were constantly cutting off lengths of tbe copper 
wire, and appropriating the same, and the company were 
to great expense in guarding the lines, and also in 
ing the natives as to the danger of their depreda- 
Шом, bat all to no purpose, the consequence being that when 
pressure of 60,000 volts was put on the lines, it was 
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B were already some 200,000 с.р. in the Birmingham locality © 
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usual to bave four or five momentary interruptions every week; 
on account of this the Federal Government of Mexico passed a law 
making it a capital offence for any unauthorised person to interfere 
with the lines, or in any way to cause an interruption of the supply. 
This, to a great extent, has stopped the evil, but even at the pre- 
sent time an occasional Peon meets his death as a result of his 
curiosity or his love of stealing. 


Нан PRESSURE TRANSMISSION IN MEXICO. 
The fate of an inquisitive nativ”. 


The accompanying illustration shows a ca3e which happened quite 
recently. On this occasion, according to natives who witnessed the 
occurrence, two Peons climbed the tower at the sametime. The 
one who is seen in the photograph first touched the line; this 
caused an arc, which struck the Peon who was beside him, and he 
fell to the ground ; the one who touched the line was held there, 
and this caused a heavy disturbance over the system, and knocked 
all syncbronous apparatus out of step. When the line switch was 
finally opened at the generating station after a lapse of about 
30 seconds, which is the time that is generally allowed in case of a 
short circuit in the hope of its clearing itself, the Peon fell into the 
position seen in the photograph, one of his feet having caught in 
the top of the tower. Here his body was found by the line patrol- 
man a few hours afterwards, the native spectators having fled when 
the catastrophe occurred. 


LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this 00 U, should 
be written on опе side of the paper. Fre use of fictitious mimes 
may be made. Answers are furnished by a ta; rister-at-law. 


No. 70.— Electric Liyhting.— Whether Preisiurel Order 
Necessary ог Eu t. 


“460 VoLTS" writes:—'' We propose to form a small company 
for the electric lighting of & suburban district in the jurisdiction 
of a Rural District Council. 

“Owing to the scattered disposition of the houses, it will be 
imperative at first to utilise overhead distribution, in order that 
the venture may be a commercial success; even under these 
circumstances it will pay no dividend for the first year. 

“We do not contemplate any opposition by the R.D.C. or by the 
residents, except, perhaps, in the case of one landowner. 

"(a) Is it essential or desirable to obtain a ptovisional order? (b) 
If one is obtained, will 16 prevent or hinder any other company 
from entering into a competitive supply, and, once obtained, (с) 
what particular privileges does it bestow, more especially as 
regards wayleaves ? (d) Will aux particular difficulty be experienced 
in obtainiog a provisional order for a svstem with overhead 
distribution ?” 

*,° With regard to (u`, it seems that the suppiv of a whole 
district is contemplated, and that the mains are to be carried 
overhead. There is no reason why the expense of a provisional 
order need be iacurred. If it were necessary to lay wires under 
streets, and the Rural District Council] (acting in their capacity as 
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highway authority) refused to allow the streets to be uprooted: 
statutory powers would become necessary. It has been often 
pointed out in these columns that there is nothing to prevent a 
man carrying wires over a street or highway, if he complies with 
the Board of Trade regulations and the local by-laws, if any, and 
obtains the consent of the landowners on either side of the strect 
to place the supporting poles on their land. 

. (b) If a provisional order were obtained, it would not prevent 
the grant of another order, although the fact that the district was 
well provided with electric light would certainly be taken into 
consideration before another order was granted. 

(c) A provisional order confirmed by Parliament has all the force 
of a statute. It enables the “undertakers” to lay their wires 
under streets and highways; limits the amount wuich they may 
charge for energy ; and cumpels them to supply any consumer who 
demands a supply. 

(4) It will be necessary to satisfy the Board of Trade that over- 
head distribution is essential. The only difficulty of working a 
provisional order on the overhead system lies in the fact that 
in those circumstances the consent of the local authority must be 
obtained before wires are suspended over any street or highway. 


Generally, 460 Volts" is recommended to consult his solicitor 
betore he moves in the matter. 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. Tuompson & Co., Electrica] Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


1,6284/06. ‘Improvements in and relating to electro-plating apparatus.” 
A. ScuM:17. (Date applied for under Rule 5 of the Patents Rules, 1905. 
January 22nd, 1906.) January 2181. (Complete.) 

1,199. “ Improvements in or relating to the production of continous elec- 
trical oscillations for therapeutic purposes and to the application of the same." 
H. MaNprns. January “Ist. 

1,500. Improved terminal for electrical purposes." A. Асьтіх. January Alst. 

1,513. ‘Improvements in apparatus for electrically lighting the mouth and 
cavities beyond, during dental or other surgical operations." C. GanrirT and 
J. BANIER. January 2ist. 

1.517. Improvements іп the construction of choking coils tor alternating 
current testing.“ R. K. Morcom and J. M. WatsH. January 2]st. 

1.520. System of wireless telegraphs by Hertzian waves." I. HETTINGER, 
Jaruary 2]1st. 

1,581, ‘Automatic time indicator tor telephone talkers.” 
January 21st. 

1.548. Improvements in or relating to telautographic systems.“ 
January 21st. (Complete.) 

1.549. Improvements in the production of discharge effects on textile fibres 
or fabrics." G. W. JoHNsoN. (Kalle & Co., Aktiengesellschaft, Germany.) 
January 2184. 

1,535. * Improvements in and relating to machines for use in the manufac- 
tur» o: incandescent electric lamps." Taer British TuoxsoN-HovsroN Co., 
Lrp. (General Electric Co., United States.) January 2154. 


1.587. Improvements in and relating to telephone switchboards." H.H. 


D. CUNNINGHAM, 


A. Korn, 


Like. (Kellogg Switchboard Supply Co., United States.) January 2lst. 
(Complete.) 
1.506. Improvements in and connected with electrically operated switches 


especially applicable to railway and other vehicles." 
Mason. January 21st. 


1.627. New or improved wireless telephone system." 8, Mcsits. January 
22nd. (Complete.) 

1.645. New or improved apparatus for electrically indicating music notes 
upon the keyboard of a pianoforte or other similar instrument," A. R 
Hasoumorr. January 22nd. 


1,658. ‘Improvements in electric smelting furnaces.” E. A. A. GRoNWALL, 
A. R. LixDbRLAD and О. STALHANE. (Date applied for under Patents Act, 1901, 
January 26th, 1906, being date of application in Sweden.) January And. 
(Cemplete.) 

1659. "'Improvements in arc lamps.” 
(Cemplete.) 


1.662. ‘* Improvements in alternating - current commutating electric 
machines." ALLGEMEINE ELEKTRIcITATS GFS. (Date applied for under Patents 
Act, 1901, January 23rd, 1906, being date of application in Germany.) January 
22nd. (Complete.) 

1.668. Improvements in and relating to electricity meters." 
January 22nd. (Complete.) 


1,665. ‘Improvements relating to telephones." А. G. Kountz. (Date 
applied for under Patente Act, 1901, January 22nd, 1906, being date of appli- 
cation in United States.) January 22nd. (Complete.) 

1,671. ** Improvements in incandescent 
January 22nd. (Complete.) 

1.656. "Improvements in electric service-motors." М. CorAbk. (Date 
applied for under Patents Act, 1901, January 23rd, 1906, being date of appli- 
cation in France.) January 22nd. (Complete.) 

1,713. ‘* Improvements in electric fuses.” 
January 23rd, 

1,716. "New or 
Jaruary 23rd. 


1,752. “Improvements in and relating to electric arc lamps." E. R. GROTE 
and M. V. EI. January rd. 


1,754. “Improvements in wireless telegraphy." L. H. WALTER. January 
rd. 


C. A. Pank and C. L. 


M. ScHNEIDEH. January 22nd. 


A. May. 


A. EcksTEIN and A. C. HEP. 


improved electro-magnetic motor.“ E. TURNER. 


1.759. Improvements in or relating to radio-telegraphy.“ E. RAYMOND- 
BARKER. January 23rd. 


1,781. “Improvements in magnetic clutches.” Н. W. RAVENSHAW, V. G. 
MIDDLETON and W. E. Townsend. January 23rd. (Complete.) 


1,783. “Improvements relating to electric apparatus for recording on the 


staff notation music played on key instruments.’ K. KOPPENSTEINER, 
January 28rd. 


1,785. “Improvements in amd relating to electric incandescent lamps.” 


Тнк BuirisH Toomson-Hovuston Co., Ltp. (The General Electric Co., United 
States.) January th. 


1,786. “Improvements in and relating to vapour electric apparatus.“ THE 
British THomson-Hovston Co., Lrp. (General Electric Co., United States.) 
January 24th. 


1,793. “Improvements connected with electric arc lamps." H. 8. MARTIN. 
January 24th. 


1,801. “Improvements in electrical switches.“ 


С. M. Dorman, R, A. 
Вмїтн and Н. G. Bagos. Junuary 24th. 


vapour lamps.” W. TURES. 


1,840. “ Improvements in sparking plugs for internal combustion engines," 
R. Boscu ( g as the firm of R. Bosoh). (Date applied for under Patents 
Act, 1901, February 24th, 1906, being date of application in Germany.) 
January 24th. (Complete.) 

1,854. ‘Improvements in protective devioes of the type known as lightning 
arresters.“ HE BRITISH THOMSOx-HousroxN Co., Lro. (The General Electric 
Co., United States.) January 24th. 


1,855. “Improvements in and relating to alternating-current distribution 
systems especially applicable to electric railways.“ Tne BniTISH Тномзок. 
OUSTON Co., LTD., and J. E. WOoOoBhI DGE. January Ath. 


1,856. “Improvements in and relating to devices for suspending overhead 
electric conductors." R. L. АсгАхр. January 24th. 


1,945. ‘‘Improvements in avity escapemente and electric clocks." B, 
HARDINGE, S. CUNYNGHAME and F. Horr-JoxEs.. January 25th. 


1,947. “ Electrically operated installation for forwarding postal letters and 
the like through а tube." K. Hanser. January 25th. 


1,968. ‘‘ Improvements in electrical switches." A. Lose, and Tur Burris 
Ever-Reapy ELECTRICAL Co., Ltp. January 25th. 

1,996. “Improvements in electrical plugs, switches and like connections." 
J. AULD, January 96th 

2,018. Improvements in electric arc lampe." A. D. Jones. January 26th, 

2,014. “Improvements in electric arc lamps.“ A.D. Joxxs. Jauuary 96th, 


2,019. *'' Electric door-contact with an automatic cireuit-breaker.“ F. ZiXTR. 
January 26th. Complete.) 


2,029. Improvements in electrical devices for exhibiting advertisements.“ 
C. C. Hewett and W. F. Foster. January 26th. 


2,084. “Improvements in apparatus for producing alternating electric cur- 


rents.” G. Marcosi and RCONI'S WIRELESS TELEGRAPH Oo., LTD. 
January 26th. 


2,049. “Improvements in electrical hair.curlers." E. Konic. January 96th, 
(Complete.) 


2.058. Improvements in electrical apparatus for automatically indicating 


the positions of trains on railways.’ B. TRAUTMANN пес Sprie. January 26th. 
Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Opoe nos dons may be obtained of Messrs. W. Р. 
Тномрвон & Co., 822, High Holborn, Wo., and at Liverpool, priee, post 
free, 9d. (in stamps). 
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DyNAMo-ELEcTRIC. MacHiNERY. C. A. Parsons and J. H. Armstrong. 26,870. 
December 23rd. 


SraREING PLUGS FOR Usk. IN INTERNAL ComBUSTION ENciwEks, H. О. Longford, 
27,046. December 28th. 

Dyxamo-ELectric MACHINERY. W. L. Hildburgh. 27,140, December ch. 

INSTRUMENTS FOR DETECTING AND FOR OBVIATING LEAKAGE FROM CONDUCTORS OF 
Evrornicity. J. M. Moffat, R. J. Bott, J. W. Manley and Electric Safety 
Appliances Co. $7,271. December 80th. 


ELECTRICAL PRODUCTION oF HEAT FOR COOKING AND OTHER Purposss. A. F. 
Berry. 22,814. November lst. 
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DETACHABLE ELECTRIC CONNECTIONS FOR ELECTRIC LIGHTING AND HEATING, 
A. P. Lundberg and G. C. Lundberg. 11,480. May 16th. 


ELECTRIC Авс MacaaAziNE Lamps, J. Brockie. 11,961. May And. 


METHOD or OBTAINING METALS FROM THEIR ORES, OR FOR HEATING SUBSTANCES 
in ELECTRIC FURNACES, AND ELECTRIC FURNACES FOR Use- THEREWITH, 
N. A. Wallin, 12,395. May th. 

MAGNETS FOR Авс Lamps. W. Mathiesen. 15,069. July 2nd. 


Process FOR OBTAINING METALS FROM Ones OR FURNACE PRODUCTS 1х THE 
ELECTRIC Furnace. K. Kaiser. 15.818. July 12th. (Date applied for under 
International Convention, July 19th, 1905.) 

PROCESS AND APPARATUS FOR ELECTROLYSIS OF ALLOYS, FUSED SALTS, SOLUTIONS, 
Onrs on CHEMICAL Compounbs. E. A. Ashcroft. 146. January 2nd. ` 


GaLvawic CELLS. Н. А. E. W. L. Fermerling and F. W. Porscke. 234. 
January 8rd. 


Automatic Locxina DEVICE РОВ Авс LAMP COUPLINGS AND THE LIKE. O. 
Schaefer. 260. January 4th. 


High PRESSURE ELECTRICAL APPARATUS, A. J. Boult. (F. J. Koch.) 29, 
January áth. 


ELECTRIC 8wiTCHES. H. E. Edwards. 2,196. January 29th. 


MEANS FOR PERFORATING PAPER CLIPS FOR TELEGRAPHIC, SIGNALLING AND OTHER 
Purposes. M. Kotyra. 2,949. January 30th. 
ELECTRICAL TUMBLER Switcwes. G. Sperryn and W. A. Wood. 5,291. 
March 8rd. 
ELEcrRo-MaaNETIC Morors For Toys AND OTHER Purposes. J. L. Potter. 
еа (Date applied for under International Convention, April 8rd, 1906.) 
arch oth, 


CARRIAGES FOR CONVEYING DRUMS or ELECTRIC CABLES AND SUCH LIKE. W. A. 
Turner. 6,844. March 16th. 


ELECTRIC Furnaces. C. Bingham. 7,840. March 26th. 


MEANS FOR ASCERTAINING THE PREDETERMINED SPEED ОР A REVOLVING PART, 
MORE ESPECIALLY APPLICABLE TO ELECTRICAL MEASURING OR TESTING APPA- 
RATUS. Nalder Bros. & Thompson, Ltd., F. H. Nalder and O. Cox. 1,811, 
March 81st. 

ELECTRIC SIGNALS FOR RAILWAYS. 
May 10th. 

CARBON ELECTRODES FOR PRIMARY BATTERIES. W. Mollenbruck and W. Diel- 
mann, 12,205. May 25th. 

APPARATUS FOR VARYING ELECTROMOTIVE Force iN Fingsty Divipep STEPS IK 
THREE-WIRE ELECTRICAL INSTALLATIONS. Siemens Bros.’ Dynamo Works. 
(Siemens Schuckertwerke.) 15,09. July and. 


Means FoR ELECTRICALLY LIGHTING AND EXTINGUISHING Gas Burnes. K. Abel. 
16,760. July 25th. 


Macs FOR REGULATING THE POTENTIAL DIFFERENCE AT THE TERMINALS OF 
DynamMo-ELECTRIC GENERATORS DRIVEN aT VARYING SPEEDS. E. J. Javaux. 


17,785. (Date applied for under International Convention, August 9th 
1905.) August 7th. " да ' 


GaLvawic BATTERIES. F.Jerabek. 94,194. October 30th. 


ELECTRIC METERS, C. E. Holmes. 27,623. (Date applied for under Inter- 
national Convention, December 6th, 1906.) December 4th. 


ах RESISTANCES, CONTACTS AND THE LIKE. Н. S. Hatfield. 18. January 
st. 


ELECTRIC Furnaces. C. E. Pettitt. 131. January 2nd. 


ELECTRICAL SIGNALLING Systems. British : . (General 
Electric Co) 180. Jancary sod. ish Thomson-Houston Co. ( 


ELECTRIC MEASURING APPARATUS. : ТИ 
515. January 8th. British Thomson-Houston Co. and F, Holden, 


J. B. Lineback and O. Morris. 10,996, 


| 


THE 


ELECTRICAL REVIEW. 


Vor. LX. FEBRUARY 
ELECTRICAL REVIEW. 
Vol. LX.] CONTENTS: February 15, 1907. [No. 1,595. i 
age 
Fatal Accidents in Mines ... 249 
Greenwich Observatory 250 
Appreciation of Science ès 251 
Failure of Electrical Supply 251 
Wireless Telephony (illus.) a 251 
New Motor Starter (iilus.) 253 
Correspondence :— 
The Cramp Neutralised Repulsion Motor . 254 
The Appointment of Municipal Electrical Engineers 255 
The Lighting of Oxford Street 255 
A Kingston Wiring Contract 256 
Electricity and Destrnctor Works . 256 
Metallic Filament Lamps 256 
Wireless Telegraphy and the ‘Admiralty Agreement 256 
Trade Prices is 257 
Commutator Insulation Defects 257 
The Renard Train (i//us.) .. 257 
Legal. sis 258 
Businces Notes 259 
Notes 265 
The Necaxa Power Plant, Mexico (illus. y 267 
Cargo Handling by Electrical Transporters (ама ) 271 
City Notes. 273 
Electric Tramway and Railway Traffic Returne 278 
Stocks and Shares . & 278 
Share List of Electrical Companies 279 
Reviews .. 281 
The в Standard Specification for Carbon Glow Lamps: A e" 
еги of Institutions : — 
Alloys of Aluminium and Copper ... 283 
Electricity in Mines ... 284 
Large Gas Power Plants (ilus. ) 284 
The Faraday Society 286 
The Fization of . Nitrogen а and the e Utilisation о of 
the Products Obtained ... 286 
New Patents A ed "i 288 
Published Speci 288 


READY! 


UNIVERSAL ELECTRICAL DIRECTORY 


(J. A. BERLY'S). 


1907 EDITION. 


H. ALABASTER, GATEHOUSE & CO., 


4, Ludgate Hill, London, Е.С. 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 
FO WE OBTAINED BY ORDER FROM ANY NEWSAGENT (М TOWN OR COUNTRY. 


OFFICE 1-4, LUDGATE HILL, LONDON, E.O. 


Telegraphic Address: “ Аакккдү, Lonnon.“ Code, A B C. 
Telephone No. 988 Holborn; 4495 Central. 
GL Letters айгы! be addressed te the Propristers, Я. Alabaster, Gateheuss ё to 
ADVERTISEMENT RATES ON APPLICATION. 


The * Kleotrien! Review " is the recognised medium of the Blectrieal Trad, 
AND HAB 
BY FAR THB LARGEST CIRCULATION 
of any Electrical Industrial шы Paper im Great Britain. 


ul UMCRIPTION RATES.—In Great eas Britain, Post Free, Year, 19s. 6d. Тє 
her countries, per Year, £1 108. x 

geni .—Bubsoribers’ numbers bound, including case, for 4s. eacb volume, 

Aka- Cloth Cases (от Binding can be had, price 23. 6d. esch; poet free 36. 9d. 

„Ано EASES, to bold from One to Twenty six Numbers until the volume 


v rores Beal ee . the Publishers, Price 6s., or 
FOREIGN AGENTS.— van Noermaxp, 98, M Street 
Dee: Vaos J, — — js вае Berlin? ни „1% 
beue and Posta] Orders (on Chief Office, London), to be made payable гю 
Mr KTA, C Tadgate ИШ, ELO. 


[249] 


15, 1907. No. 1,525. 
FATAL ACCIDENTS IN MINES. 
On the 24th ult. a public inquiry was held at Dunfermline 


with reference to the death of a miner at Hawkhill Colliery, 
Kincardine-on-Forth, who was killed by coming into 
contact with the hauling rope connected with an electrical 
coal-cutting machine. This rope was a flexible one, and 
was used for hauling the machine along the coal face, one 
end being wound on a drum fixed to the machine casing, 
and after passing around an anchored pulley, the other 
end was secured to the machine frame. The machine 
ran on skids, and the voltage was about 450. 

From the evidence, as reported in the Colliery Guardian, 
it appears that a bare part of the conductor came in 
contact with the motor box, thus making alive the machine 
and the haulage rope attached to it. How the cable became 
„bare could not be explained, but the inquiry revealed a 
lamentable state of affairs as to the men in charge of 
the machinery, and raised a question as to the meaning of a 
„competent person according to Rule 11 of the Electricity 
in Mines Act. 

According to the manager, the * competent men” 
appointed by him were the engineer of the colliery— who by 
early training was a blacksmith, but “he had been at 
engineering work for a period of about 15 years, and had 
managed electrical machinery and had helped to work it“ 
and, of all persons, * the oversman." None of the men 
working the machine had any knowledge other than a prac- 
tical knowledge. The engineer inspected the machine on 
the manager's instructions twice a week; but here is the 
amazing рагі —“ he was only supposed to examine the 
exposed part and the wires; there was no examination of 
the motor box," while the oversman, who is usually not even 
a skilled mechanic, had instructions “to open the casing 
enclosing the armature, also the switchbox, at least once a 
week, to see that everything was safe inside, and he got the 
engineer to do anything that was required,” which means 
that the man who ought to have been responsible for the 
proper working and maintenance of the machine actually got 
his instructions from a person who cannot have had any 
mechanical or electrical training to fit him to carry out such 
a duty. The evidence of this man was that he “ had had 
10 years’ experience both of working and inspectiny elec- 
trical coal-cutting machines, and he inspected all the 
machines in the pit every day. He opened up the machine 
to get to the slate (of the starting switch). He could not 
get into the place where the defect arose without taking out 
the armature, and to take that out he did not consider part 
of his regular inspection duty." 

There is no doubt that Rule 11, referred to above, is a 
little vague; it reads as follows :—“ A competent person 
shall be on duty at the mine when the electrical apparatus 
or machinery is in use ; and at such time as the amount of 
electricity delivered down the mine exceeds 200 B. H. P., а 
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competent person shall be on duty at the mine above ground, 
and another below ground. Every person appointed to work 
any electrical apparatus shall have been instructed in his 


duty and be competent for the work that he is set to do.“ 


The question is, what is meant by a competent person? If in 
the same mine a pony is taken ill, or loses а shoe, a 
veterinary surgeon, or horsekeeper, is sent for in the firat 
instance, and a horse-shoer in the second. Why? Because 
they are fit &nd proper persons, or are “ competent" to deal 
with the matter in hand. Then we may ask why is it not 
necessary to appoint skilled men to look after electrical 
plant? Why does not the overaman look after and physic 
the ponies, and fasten on their shoes when necessary ? 
There is just as much reason to expact him to do this work 
аз to examine and report upon electrical machinery. 

There is по doabt that had the machine b»en examined 
аз it onght to have been, the defect in the insulation 
would in all probability have been found, and the 
life of this man saved. Mr. M'Laren, H.M. Inspector 
of Mines, admitted so much, but added that “at the 
взше time it might not." “Не did not think that 
the oversman was entitled to take down the whole 
machine, bscause that was not reasonably practicable. 

lectrical machines were being introduced, and the present 
year would witness а large addition to the number of them 
both in Fife and throughout the country. He wanted, 
therefore, to take the opportunity of saying that the owners 
and managers should see the necessity of having a competent 
person, with a technical knowledge, at all collieries where 
electrical apparatus was in use. He regretted to say that 
many of them read the rule as if anybody and everybody 
might be a suitable person under the rales. In every coal- 
cutting machine or motor such an accident might have been 
prevented if a system of a third wire or cable were intro- 
duced, and made to communicate with a proper ‘ earth.’ 
If the death of that poor man had been the means of 
awakening managers and others to the necessity of keeping 
a, competent man and algo insisting on having these machines 
properly ‘earthed,’ the man had not died in vain.” 

Tue question of obtaining a good earth in mines 
is an extremely difficult one, as has already been 
pointed out in our columns, and there is no doubt 
that the only way to obtain a satisfactory “earth” is 
to use three cables or mains, a “positive,” a " negative," 
and an “earth” wire. The latter would be connected 
to the “negative” bus-bar of the switchboard and to 
the frames of all the machines and switch-cases. Such 
an arrangement, however, is equivalent to forcing all our 
railway companies to run а pilot engine in front of every 
passenger train to prevent an accident to the latter, and is 
quite as reasonable. If electrical plant is properly installed, 
well insulated, and maintained so by competent men with 
an electrical training, even in “collieries” there ought not 
to be so many of these lamentable accidents, which, we 
regret to say, are becoming so common. It is complained 
that good colliery electricians are not to be obtained, which 
is no doubt true, but the reason is not far to seek, and may 
be very easily got, over by offering better wages. Liability 


to accidents will exist, however, so long as the electrical 


plant is in the hands of oversmen and under-managers, who 
are "pitmen"; the very position they hold necessitates 
that they should be good * pitmen,” and such men have 
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no time to look after electrical or mechanical machi 
if they are to do their other duties with that thoroughness 
which is expected of them. 

The followiag incident will be received with a certain 
amount of incredulity, but is absolutely true and occurred 
at а Northumberland colliery. At this mine a number of 
pumps are used for draining dip workings, and are looked 
after, so far as starting, stopping, oiling, &c., are concerned, 
by the underground men. Опе morning an oversman went 
into the pit and found one of these pumps standing. It was 
out of order, and a man who had previously started the 
pump and found that it would not pump, owing to the 
valves being wrong, informed his superior (the oversman) 
of this fact, whereon the overaman started the pump, and on 
again being told it would not pump replied, “ Nivor mind, 
the —————’s gannen, onyhoo!" And much the same 
sort of thing is going on. with regard to electrical plant. 
The wonder is that there are not more accidents than those 
of which one hears. | 


The personnel of а colliery may be compared to that of a 
steamship ; there is the manager with a first-class certificate, 
who ranks with the “captain,” the under-manager with a 
second-class certificate as ** mate," but there is no certificated 
"engineer." At large collieries a trained and qualified 
mechanical engineer is often employed, but there is often 
considerable jealousy and friction between the underground 
staff and the mechanical staff, due mainly to the fact that 
the “ certificated " officials say they have the responsibility 
and will give the instructions, and unfortanately they do, to 
the owner's cost; and, until the law is altered and the 
mechanical engineer is recognised, and invested with the 
authority and responsibility which are his due, good men 
will remain aloof; or if a young man wishes to go in fora 
mining training he will choose the “ certificated position, 
rather than the uncertificated mechanical or electrical 
engineer’s position. There is room, ample room, for 


improvement. When may we expect it? 


ON Tuesday last the report of the 
Special Committee appointed last year, to 
investigate the vibration troubles set up 
by the L.C.C. tramways power station, was presented to the 
L.C.C. by the Highways Committee. Naturally, the Special 
Committee advocates turbine plant for the second portion 
of the generating station ; but as this type had already been 
recommended by Mr. Fell a year ago, it was a foregone con- 
clusion. The most important recommendation is that, when 
the turbine plant is available, the reciprocating engines 
in the older part of the works shall not be run after 
10 p.m., or preferably, not after 8.30 p.m. It is also sug- 
gested that the two chimneys of the extension shall net be 
built higher than 204 ft. above Ordnance datum; the 
Highways Committee, however, is advised that it will be 
better to carry one of them to the full height of 271:88 ft., 
and to restrict the height only of the one which is on the 
meridian of the altazimuth. The gases discharged from the 
chimneys, it is suggested, shall not be much above 250° F. 
in temperature (as from the existing chimneys), and the 
station shall not be extended beyond the addition of plant 
of 20,000 Kw. as now contemplated. 

. The Highways Committee appears disposed to meet the 
Admiralty more than halfway, suggesting only slight modifi- 
cations in tlie proposals submitted, without affecting the 
results aimed at. The simple methods outlincd in the 
report for overcoming the vibration trouble seem quite 
unobjectionable, and if these prove sufficient to effect their 
purpose, as we hope, all parties may well be congratulated 
on having found a very inexpensive and acceptable solution 
to what at one time appeared to be a very serious difficulty. 
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Iv the course of a leading article 
printed a few weeks ago, we had occasion 
to mention, with a good deal of 
pleagure, how numerous authorities on the subject of educa- 
tion were impressed with the manner in which a conviction 
of the enormous value of science is growing amongst, members 
of the British nation. Since that article was published, 
corroboration of the views expressed has come from a totally 
unexpected quarter no other, indeed, than the office of Ar. 
Pinch. Putting on one side any reference to the high level 
of wit and humour invariably displayed by our unique con- 
temporary, two features strike the readers of Punch every 
time they see that journal. These are, the manner in which 
Jr. Punch keeps himself in touch with all matters of 
current interest, and the way he satirises these matters with- 
ont bitterness. In his issue dated February 6th we find a 
skit on modern scientific research. The article is note- 
worthy because its appearance shows that Mr. Punch believes 
a considerable number of his readers to be interested in 
matters of science to such an extent as to be able to appre- 
ciate his humour ; but it is even more noteworthy because 
of the clever manner in which it castigates the modern kind 
of futile “ research’ which is instructive to nobody but the 
investigator, and does not benefit him much. The article is 
entitled “Annals of Physical Research on Commonplace 
Conceptions,” and solemnly refutes the common notion that 
a watched pot never boils. Conclusive evidence ia given 
that a watched pot does boil, and that, in identical conditions, 
a known quantity of water occupies invariably the same 
репой of time in rising through a given nnmber of 


thermometrie degrees whether observed by Brown, Jones or 
Robinson. 


Appreciation 
of Nelenee. 


Failure of Орох occasions when the consumer ів 
tri E T troubled by failure in the supply of elec- 
tricity, he may be compelled to seek and 

enforce some remedy against the supply authority who have 
failed to perform their obligations. He may, of course, 
summon the company for penalties; but the penalties 
ordered to be paid are generally insufficient to compensate 
for the injury sustained. A recent case, however, serves to 
show that unless the provisional order authorising the supply 
is drawn in some peculiar way, this is the only remedy. The 
case in question is Morris & Bastert, Ltd., 2. Loughborongh 
Corporation ((1907) 71 J.P. 10), which was decided in the 
King’s Bénch on October 20th, 1906, and was briefly 
reported in the ELECTRICAL REVIEW for November 2nd. 
It appeared that the defendants were empowered by the 
Loughborough Corporation Act, 1899, to supply elec- 
иа] energy, The Act imposed upon the defendants an 
obligation to supply energy to owners and occupiers of 
premises within the area of supply upon their being required 
ю to do, and Sec. 62 provided that“ Whenever the under- 
takers make default in supplying energy to any owner or 
occupier of premises to whom they may be and are required 
togupply energy . . . they shall be liable. . toa penalty." 
enalties were recoverable summarily in manner provided by 
the Smmmary Jurisdiction Acts. Sec. 65 of the Act em- 
powered the defendants to make agreements as to the price 
to he charged for energy. Under the power conferred by 
that section, the defendants entered into an agreement to 
supply energy to the plaintiffs for a certain period at 
“rtain prices. The defendants failed to supply such energy, 
and the plaintiffs thereupon brought an action in the High 
Conrt for damages for breach of the agreement. It was 
\е (by Bigham, J .) that the penalty section applied in all 
Cages Where under the provisions of the Act the defendants 
upplied energy, and that no distinction could be made 
etween caseg where the supply was controlled as to price by 
virtue of an agreement, and that, therefore, no action for 
damages ш respect of failure to supply could be maintained. 
Seeing that the provisions of the Act under which the above 
“elon Was arrived at, are similar in all material respects to 

_ Rovisions of the Electric Lighting (Clauses) Act, 1899, 


decision should be noted by all who are interested in the 
шу of electricity, 
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WIRELESS TELEPHONY. 


By R. A. FESSENDEN. 


€ aee ——— — 


l. The Present Status of Wireless Telephony.—W ireless 
telephony is now in reliable operation over a distance of 
something more than 10 miles, and stations are being con- 
structed to operate between two cities 30 miles apart. 
Speech has been transmitted wirelessly from a sending 
station to a receiving station, and relayed from the receiving 
station to the local wire telephone exchange; the relays use: 
for this purpose being the standard telephone relays of the 
Bell Telephone Co., and a somewhat similar form, which 
gives slightly better results for fecble sounds, designed by 
the writer. Speech transmitted from a wireless sending 
station has been received at a wireless receiving station and 
recorded on a phonograph. 

The clearness of the speech received varies with the type 
of wireless telephone apparatus used. Where a spark is used 
at the transmitting end there is always more or less of a 
hissing or crackling noise in the receiver, which, though 
extremely disagreeable, is not enough to interfere with the 
transmission so long as the spark is properly adjusted. 
Where no spark is used for transmitting, and a carbon trans- 
mitter is used for modifying the strength of the waver. the 
speech is as distinct as over a short telephone line, and much 
more distinct than over lines containing cables, and there is 
а total absence of extraneous noise. When a condenser 
transmitter is used at the sending end the speech is much 
more distinct than over any wire telephone line, and, where 
a double telephone is used as receiver, produces a pecüliar 
illusion, as if the speaker were talking in the same room as 
the henrer, and the room were covered with sound absorbing 
hangings, cutting off all reverberation or echo. 

2. The Future Prospects of Wireless Telephony.—Tele- 
phony by wireless methods has a great advantage over the 
present methods, in that there appears to be no distortion of 
the transmission with increase of distance. This might, 
indeed, have been anticipated. It has, however, been 
experimentally demonstrated, by comparison of the relative 
intensities of notes of different frequencies at different 
distances. 

There would. appear, therefore, to be no reason why wire- 
Jess telephony ‘should not be operative over much longer 
distances than is possible in the case of wire lines. It is 
true that telephone relays are now in commercial use on a 
number of long lines ; for instance, in talking from Boston to 
Cleveland it is customary to relay at New York or Troy, but 
these telephones relays do not improve the articulation, and 
merely increase the loudness of the speech, leaving the dis- 
tortion unchanged, and, in fact, making it slightly worse than 
it is without the relay. 

The difficult problem in wireless telephony is, of course, 
the modulation of the large amount of energy uscd for trans- 
mission. Where a carbon transmitter is uscd for this purpose, 
an ordinary transmitter will not successively modulate more 
than half an ampere of current, and even with special trans- 
mitter buttons 24 amperes seems to he about the limit. With 
multiple buttons the limit is reached at about 10 amperes. 

For currents larger than 10 amperes a number of tele- 
phone relays placed in series and operated by a single trans- 
mitter can be used. The limit to this arrange ment is not 
yet known. 

Where the telephone transmitter is uscd to affect the 
strength of the field of a high frequency dynamo, the amount 
of power which can be handled is less than 10 KW., on 
account of the fact that, the self-induction of the armature 
increases very rapidly with the output. Where the trans- 
mitter is used to divert the magnetic flux, no limit has as 
yet been reached.. The same statement applies to the case 
where a condenser telephone is used for affecting the 
resonance. | 

Up to the present, therefore, it is not possible to state 
what the limiting distance of transmission by wireless tele- 
phony is. It appears fairly certain, however, that there 
will be no difficulty in communicating between ships at 
least 200 miles apart, provided that they have masts at 
least 130 ft. high and are equipped with aerials of suitable 
capacity. | 
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One advantage which the wireless telephone has over the 
wireless telegraph is that it does not require a skilled tele- 
graph operator to operate it, and, moreover, it is not put 
out of work by atmospheric or other disturbances, since the 
speech is readily understood over the noise. The extent to 
which this is the case is shown by the fact that, as a rule, 
individuals who have listened to the wireless telephone for 
the first time, and are asked after they have removed the 
receiver from their ears if there was any atmospheric dis- 
turbances or interference, have almost invariably to replace 


the receiver to their ears before being able to answer the 
question. 


This is, of course, only another instance of the well-known | 


selective power of the human ear, which enables it to inter- 
pret speech over a wire telephone through disturbances many 
times the intensity of the transmitted speech. 

It is doubtful whether wireless telephony will ever 
supplant the present wire local exchanges. The difficulty 
is not entirely one of selectivity, as though this is a sufficiently 
serious one it is not impossible, improbable us it may seem, 
to overcome it. The difficulty goes down to the basic fact 
that the most successful local system will, be the one which 
is the simplest and least liable to get out of order. Now 
nothing, so far as the subscriber is concerned, can be more 
simple than the present central enerzy system, and it is not 
likely, therefore, that there will be any immediate future 
for wireless telephony in this field. 

As regards long-distance telephony, however, the matter 
is a different one. Speech has already been actually trans- 
mitted to a wireless sending station, automatically relayed 
from the wireless sending station to a wireless receiving 
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Fic. 1.—GENERATOR OF 60,000 CYCLES FREQUENCY. 


station, and automatically relayed again from the wireless 
receiving station out over a wire telephone line and heard 
with perfect distinctness. 

In addition, messages of more than one frequency have 
been simultaneously transmitted, and a test will shortly be 
made, the success of which is not doubtful, on sending out 
speech from a wireless antenna, while at the same time 
receiving speech from another station on the same 
antenna. 

The cost of a long-distance wire telephone line is con- 
siderable. The line must be of high conductivity and of the 
very highest class of construction. It is understood that 
some of the long-distance telephone lines in America have 
cost not less than $750.00 per mile. For a distance of 
1,000 miles this means an expenditure of $750,000. 

While at the present time long-distance wireless telephony 
may seem rather premature, those who are acquainted with 
the actual operation of the apparatus know that there is no 
difficulty in the way, provided sufficient power and capacity 
be used to overcome the effecta of atmospheric absorption. 
In addition, the fact that multiplex telephones can be 


obtained between two wireless stations should bea great 
commercial advantage. 

It is, therefore, not at all improbable that, in addition to 
ita use on shipboard, wireless telephony will have a real com- 
mercial field in long-distance telephony. 

Another disadvantage which wire telephone linea labour 
under is the effect of capacity. Relays cannot overcome this 
difficulty, and the use of the Heaviside-Pupin method has 
not, as yet, shown itself practicable for the transmission of 
speech by cable across the sea. Moreover, even if this were 
possible, the cost of a cable is even higher than that of the 
best-constructed landline, approximating $1,000.00 per mile. 
Ав the wireless telephone is not subject to these capacity 
effects, it is, in the writer's opinion, only a matter of time 
when wireless telephony will come into use for long-distance 
telephony across water. 

Historival—The development of the practical wireless 
telephone has been slow. In 1898 the writer made some 
tests which were entirely unsuccessful.’ At that time the 
only means for producing prolonged trains of waves was 
Lodge’s method of using large inductance between the aerial 
capacity and ground. Tietz, at an early date, had used 
Leyden jars connected across the spark-gap, and later Braun 
described and used a Leyden jar and antenna sending cir- 
cuit, in which the natural period of the Leyden jar circuit 
was specified as of a different and lower order than that of 
the antenna circuit (Braun English Patent 1862, A.D. 1899). 

Neither of the above methods, however, gave the results 
desired, but the writer found that good results could be 
obtained by & local condenser having its natural frequency 
the same as the natural frequency of the aerial. This 
method, which was used by Prof. Kintner 
and the writer early in 1899, and was 
patented by the writer (U.S. Patent 
706,735, December 15th, 1899) proved 
a fairly satisfactory method of producing 
the long train of oscillations, and hes 
since come into extended use. 

After makiny various testa with Web- 
nelt interrupters and other devices, from 
which more or less encouraging results 
were obtained, a mechanical make-and- 
break was constructed, giving 10,000 
sparks per second when cannected to an 
induction coil, 

In the fall of 1900 intelligible speech 
was for the first time transmitted by 
electro-magnetic waves between two masts 
50 ft. high and exactly one mile apart, 
at Rockpoint, Md. 

In 1901 and 1902 experiments were 
made, using Elihu Thomson’s method of 
producing rapid oscillations by means of 
an arc and shunted resonant circuit. 
Better resulta were obtained by 4 
modification of this method, but there 
was still a very considerable amount of 
foreign noise in the telephone. 

Meantime, work on high frequency 
alternators had been begun in 1900, and a 1-Kw. alternator, 

giving 10,000 cycles per second, was completed for the 
writer by the General Electric Co. in 1902. | 

This frequency was, of course, not high enough for the 

direct, production of electro-magnetic waves, but was used to 
operate a spark gap, it giving much better results than the 
rotating break. Measurements made at Washington in 1904 
showed that a distance of 25 miles could be reached. 

By the end of 1904 the wireless telephone was sufficiently 
perfected to be capable of commercial use for a number of 
purposes, and the apparatus was advertised by the National 
Electric Signalling Co., guaranteed up to a distance of 
25 miles, and with ordinary heights of masta. 

Leaving to one side the mention of & number of different 
types, which were tested with more or less commercial 
results, it was finally found that the best articulation was 
obtained by the use of a high frequency dynamo, used to 
generate the waves directly without any spark-gap. А 
photograph of this dynamo is shown in fig. 1. It 
normally run at a frequency of 60,000 fet #00504; and Jii 
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80,000 cycles per second, but there is then more or less 


danger of the resulta being vitiated from belt slipping. 

In the later types of high 
frequency dynamo now being 
built, the driving is by gears, 
and it is anticipated that no 
trouble will be found in main- 
taining 100,000 oycles reli- 
ably. While this dynamo is 
of the general type described 
in U.S. Patent 706,737 (May 
99th, 1901), the credit of 
bringing the design to а com- 
mercially successful stage is 
due to the engineers of the 
General Electric Co., more 
especially Mr. Alexanderson, 
Mr. Reist, Mr. Dempster and 
Mr. Geisenhoner. 

As regards the degree of 
success that has been attained, 
it will be sufficient to say that 
the machine has operated for 


seven or eight hours а day for wecks at a time with hardly 


any attention. 
(To be continued.) 


NEW MOTOR STARTER. 


So many different devices have been invented for the purpose 
of starting and stopping electric motora, that any radical 
departure from existing practice might be deemed well-nigh 
impossible. 

The inventor of the “ helical dram starter ” has, however, 
introduced а method of switching which is essentially 
different to any at present in use. 

The defects usually met with in starting switches 


Fic. 2. 


inclade :—Arcing at the contacts; burning out of the 
resistances ; burning out, or failure of the no-volt magnet ; 
earthing of the resistance or wires connecting it to the 
switch. These troubles are not fully met by the radial flat 
contact type of switch, in which the damage to the contacta 
and brush caused by arcing may be called cumulative, that 
1з to say, a blister on one contact tends to raise the brush 
and thus cause similar damage to the next contact. 

This defect could be partially eliminated by increasing the 
pressure between the brash and the contacts, but such 
increase introduces в good deal of additional friction by 


producing a heavy racking strain on the spindle. Recourse 
is therefore had to the drum type of starter for motors which 
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are frequently started and stopped, as this cumulative arcing 
trouble is not found in switches of this description in which 
each contact behaves independently of its neighbour, and 
the pressure, which has an important effect upon the current- 
carrying capacity, can be made large, as the forces are 
balanced. | 

The object aimed at in the helical drum starter is to 
provide a simple mechanism, easily adjusted or repaired, on 
the slow-motion drum principle, the component parts of 
which can be used in starters of different types. One novel 
feature of the design consists in the form adopted for the 
moving member of the switch, which is shown in figs. 1 and 2. 
This moving contact piece or helical drum hasa single 
thread of 1] turns, and it is caused to slide along a square 
shaft when the latter is rotated. This effect is produced by 
a rack mounted upon the switch base, in which the helical 
contact piece engages, and is thus compelled to travel end- 
ways as if held in a complete nut. Novelty is also claimed 
for the device making it impossible for any part of the 
resistance to be left in circuit. The means for effecting 
this which have been used hitherto consist of a spring for 
pulling the switch lever across the contacts, and unless the 
latter are in good condition the brush is liable to stick in an 
intermediate position. The device described below is a dis- 
tinct advance over the existing method in this respect. 

Describing the starter more in detail: in 
fig. 2, Mis the magnetic blow-out circuit- 
breaker held in by the “ no-volt ” magnet А 
against the action of the spring B; c is 
the helical drum, provided with a lug т, 
for engaging the circuit-breaker; H is 
the operating handle, insulated from the 
square shaft D; K is a small spring-actuated switch, which 
unless opened by hand, or by the helical drum striking the 
lever E, always short-circuits the **no-volt" magnet, the 
object of this switch being to prevent the starting resistance 
from being left in circuit. 

The motor is started by holding к open with the left hand 
and rotating н with the right in the clockwise direction, 
until the lug L engages with the circuit-breaker and closes 
it. The magnet A and the motor field have now been 
excited, and а eurrent is passing through the motor arma- 
ture through all the starting resistance. The starter being 
now on the first, stop, the starting is continued by rotating 
H in the counter-clockwise direction until all the resistance 
is cut out and the motor brought up to full speed. If the 
attendant leaves the switch partially on, K comes into action 
and prevents damage to the resistance, by opening the motor 
circuit. | 

The motor is stopped by giving H a quarter-turn clock- 
wise, thus releasing K and cansing the circuit-breaker M to 
operate. . 

The device r, which operates by short-circuiting a, pro- 
tecta the motor against an overload during starting-up or 
when running. The mechanical slow motion of the starter 
prevents too rapid startiug, but if an overload should be 
forced on the motor before it is up to full speed the 
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iis circuit is opened through the action of the overload 
evice. 

As the circuit-breaker can only be closed by the helical 
drum in a position where all the resistance is in circuit, the 
closing of the starter with апу part of the resistance cut, out 
is prevented. The stroke of the circuit-breaker being a 
short one, its spring requires to be only of moderate strength. 
and this enables the no-volt magnet to be wound with a good 
margin to allow for the variation in the shunt current of 
motors of different make. Its liability to get burnt out 
is therefore decreased. 

Damage to the insulation of the motor by opening the 
shunt circuit is guarded against by always keeping this 
circuit, closed through the motor armature and starting 
resistance, in the usual way. Fall field excitation is obtained 
during the whole time of starting, as the exciting current 
never passes through the starting resistance. 

Practical experience with this type of switch shows that 
the long self-cleaning motion of the helical drum on the 
contact fingers, the tight contact between drum and fingers, 
the continuous switching action without the probability of 


making uncertain contact when passing from one step of 
resistance to the next, and the fact that all breaking of 
current is done at a point protected by a magnetic blow- 
out, cause the switch to work without any harmful 
sparking. 


The resistances are of the unit type with the resistance | 


material supported and protected throughout its length. The 
units being fixed to a cast-iron frame independently of the 
resistance box, can be easily examined or replaced. Porcelain 
insulation is used, and as no soldered joints are employed 
and it is protected from oxidation, the resistance material 
can be allowed, on emergency, to get red hot without being 
damaged. 

Fig. 3 shows how the standard component parts are used 
for building a rotor switch for starting induction motors. 

This starter is being made to the designs of Mr. H. W. W. 
Dix by the Phoenix Dynamo Manufacturing Co., Ltd., of 
Bradford, who are the sole manufacturers, and the patents 
are owned by the designer and Mr. J. Sandford, of 
Birmingham. It will be remembered that a description 
of the starter, in its original form, was published in our 
issue of August 19th, 1904, p. 289. 


Swansea Telephones. — The negotiations for the 
transfer of the Swansea municipal telephone system to the National 
Telephone Co. have been completed, the company having agreed to 
accept the Corporation's terms for repayment in full of the capital 
expenditure, and also certain stipulations asto the service of present 
subscribers. The precise terms of the settlement are under con- 
sideration. 


CORRESPONDENCE. 


Letters received by us after 5 p.m on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the carliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address tn our possession, 


—— 


The Cramp Neutralised Repulslan Motor. 


I have no doubt, аз Mr. Cramp says in his letter in your 
issue of February th, that the meeting at which he read his 
paper was well advertised, but that is beside the point. The 
mis-statement of which I have convicted Mr. Cramp, and 
which is so strongly personal, was not advertised, nor was an 
advance copy of the paper sent to me. My address is not 
kept secret, and is, for instance, given in the list of members 
of the I. E. E., dated August 31st, 1906. The postal arrange- 
ments in this country are also sufficiently reliable to ensure 
the delivery in London of a letter posted in Manchester. 
The simple fact of knowing that Mr. Cramp was going to 
read а paper was hardly likely to induce me to journey to 
Manchester for the auspicious occasion. 

Наа Mr. Cramp not introduced the personal element into 
his Institution paper, he would not have found it in my last 
letter. In апу case, I am still waiting for an explanation of 
hia gross mis-statement. 

I have shown at the time that Mr, Cramp's diagram in 
the ELECTRICAL REVIEW of May 11th, 1906, was wrong. 
The circle diagram in the Manchester paper applies to a series 
conduction machine, and has no reference to the 
shunt conduction machine under discussion. 

It is quite casy for Mr. Cramp to satisfy me. 
Let him either prove that my contentions are 
incorrect, or give unequivocal resulte of tests to 
show that the claims so boldly put forward, for instance, in 
the last table of his paper. are justified and fulfilled. 

If our difference is reduced to a question of degree, as Mr. 
Cramp now states, then it is because he has altered his views 
since reading his Manchester paper. 

Mr. Cramp has, of course, obtained nothing like the 
ratio ,: „ = 3 : 1 of which he speaks. His teat, when 
correctly interpreted, only confirms my view, that, ab no 
load, ф' may be comparatively small, but that ф increases very 
rapidly as B is loaded. See my letter of January 21st under 
3. With B on open circuit ¢m == €, on load фт = фт 
+ 9, where фг is much greater than g Mr. Cramp has 
probably measured gm = ф' with в open, and found (a) 
p = 1:8 x 105; then he measured 9 at full load and 
found (b) % = T'8 x 105; ће then assumed ф to be the 
same, whether B was loaded or not, and subtracting (а) from 
(b), he got ф, = 6 x 105. 

The fallacy of this proceeding is really too obvious. — lt 
is not possible to find p, by a direct and simple measure- 
ment of 9%, and without taking the phase conditions into 
consideration. An indication of the values of ф' can, how- 
ever, be obtained by measuring the terminal volts of 5 with 
B on open circuit and when loaded, whereby it is necessary 
to keep the armature stationary. The drop in volts will 
indicate the reduction of 9’, and, therefore, the increase 
of p'. 

i notice that Mr. Cramp now discards the neutralising 
winding N, which formed part of his original scheme ; that 
alone shows that my contentions are correct. The nentra- 
lising winding improves the power factor, but as soon 88 
the latter rises, then the torque per ampere in Mr. Cramp 8 
motor must diminish. х is, therefore, detrimental, ав I 
stated long ago. 


It is worth noting in this connection that ф„ which 18 
admittedly of the same phas? as 1, can only materially affect 
the phase of ¢,,, if ф, is in н with 9. This can 
only be the case, however, when the power factor 18 unity. 
Unity power factor cannot be obtained without N. Sappos 
ing now that it were possible to increase $, sufficiently to 
make it equal to 9', then even if the power factor were 
unity, om could only differ from ꝙ by 45° at most. In thie 
motor a good power factor is incompatible with à reasonable 
torque per ampere. 

It seems to me incomprehensible how Mr. Cramp could 
have computed the last table of his paper, if he is not even 
now able to give approximately correct data of the actual 
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rformance of his motor. His table is so very misleading, 

that I venture to ask you fora little more space in order 
to draw attention to the incorrect statements contained 
herein. 
The term “compensation coils" probably stands for 
“nentralising winding," i. a winding neutralising the 
armature ampere-turns. In that case the “simple series 
motor in the first column is what I call Ње “ neutralised 
series conduction motor." 

The only motor I can think of to fit the heading of the 
second column is the same machine as under т, but connected 
to the mains through a reducing transformer. There is no 
series conduction machine in which the transformer is 
embodied in the motor iteelf. That being £o, I fail to see 
why it should be more difficult to wind than т, even if the 
outside transformer is considered, for a transformer is the 
easiest possible apparatus to wind for any ordinary high vol- 
tages. Then why should rr not require a neutralising 
winding? Has Mr. Cramp, or anybody else, ever seen an 
alternate-current motor of fair output for weight, and with а 
good power factor, but without а neutralising winding ? 
The thing is an impossibility ; besides, since II is the same 
as т, and if т requires a neutralising winding, why does 11 
not require one as well ? 

I assume that by “repulsion motor " in column three is 
meant а “ separately excited series induction motor." Since 
the table takes no account of periodicity, a comparison 
between т and ш is difficult, for while r is suitable for low 
cycles up to, say, 25, III is suitable for, say, 25 to 50 cycles. 
Then, again, I is best at a speed exceeding the synchronous 
by, say, 40 per cent., whilst 1[t is best at a speed a trifle 
above the synchronous. In order to get at least some ground 
of comparison, let us take throughout 50-в.н.р. motors at 25 
cycles, and compare the various motors at full load and at 
their best speed. Then the power factor for 1 and rr may 
be taken at *9 (for 15 cycles 95 is nearer the mark), for III 
the power factor may be taken ав 9 or just under. For! 
and u the power factor goes on increasing with the speed, 
for 111 it soon begins to drop again. At the speeds we are 
considering, commutation is excellent in all three machines ; 
it becomes less good in all three as the speed decreases. 

In column three, Mr. Cramp states that the series 
induction motor requires no neutralising winding. This is 
an astounding assertion. It should be well known by now 
that any induction motor is neutralised ipso facto. The 
efficiency is another important factor which is not taken 
into account in Mr. Cramp’s table. The commercial 
efficiency of motors, such as 1 and 111, and under the con- 
ditions stated, may be taken at 80 per cent. It is no use 
my criticising the iron and copper weight figures, for to 
judge by one of Mr. Cramp’s last letters, he must have 
simply guessed at these items. 

[ note that the table in question places on record that 
Mr. Cramp's motor will have a power-factor of at least 9, 
will commutate better than a neutralised series conduction 
motor wound for low voltage, and may be operated directly 
from a high-tension supply. Further, that the weight of 
his motor will not exceed that of a corresponding separately 
excited series induction motor by more than 20 per cent., 
that it will not require a neutralising winding, and will have 
an efficiency at least equal to that of т and ш. 

I say that these conditions will never be fulfilled, nor even 
approached, by Mr. Cramp’s motor ; his motor cannot stand 
any comparison whatever with any motor now on the 
market. | ; 

И Үл]. A. Fynn. 

London, 8.E., February 8th, 1907. 


The Appointment of Municipal Electrical Engineers. 


1 should be glad if some of your readers, who happen to 
бе members of electricity committes, would kindly condescend 
lo supply, throogh your columns, some information regarding 
the most Important qualifications they consider it necessary 
that à person applying for the post of chief engineer and 
anager of an electricity supply undertaking should possess. 
Alto upon what basis these appointments are usually made. 

„a years gone by the consideration of an applicant's 
suitability for any particular appointment usually involved 
me consideration of the applicant's general business ex- 


perience, and his length of service in responsible positions, but 
nowadays witb a great many committees, more especially the 
committees in the smaller towns, both of the above qualifica- 
tions appear to b2 of very secondary importance indeed, even if 
worthy of consideration at all, and much greater importance 
seems to be attached to some other kind of qualification at 
present unknown to me, but which I am anxious to be made 
acquainted with, hence this inquiry. 

By reason of some mean and underband tactics on the 
part of several members of an electricity committee, 
under whom it was recently my sad lot to work, it has 
been iny misfortune to have to seek a new appointment on 
account of my not being willing to accept a salary about 
one-third less in amount than the original salary on which 1 
was engaged, and which original salary was, from the 
wording of the advertisement inviting applications, to be a 
permanent, if not an increasing one. 

The results which have attended my efforts during the 
past two months or во to secure another appointment have 
made it perfectly clear to me, that something more than 
years of experience in responsible positions and general busi- 
ness qualifications are required in order that a candidate 
may be successful in his application. 

One would think when a post was advertised in the public 
Press that it was the intention of the persons advertising 
to throw the appointment open to competition, and that it 
would be the aim of the advertisers to secure the best, mun 
they could get for the salary offered. In how many cases do 
we find this во? 

Take the result of my latest venture, which result may be 
taken as a fair sample of about six others I have experi- 
enced during the past two or three months. The position 
was that of chief engineer to the Council of a small town in 
the south of England. 

The commencing salary was about £100 а year less than 
the amount I had been receiving, but as the salary was a 
progressive one, and a further advantage in the way of a 
pupil was allowed (although I may say I do not altogether 
believe in an engineer being paid by allowing him to take a 
pupil), and as half a loaf is better than none at all, I 
applied for the appointment. "The principal qualifications 
required were that in addition to the candidate being experi- 
enced in the management and control of an electricity works, 
he was also required to have a knowledge of, and be experi- 
enced in, preparing plans, specifications, &c., for the exten- 
sion of plant and mains. 

My application was unsuccessful, but with all deference to 
the abilities of the successful candidate, I have no hesitation 
whatever in saying that my general experience in connection 
with electricity supply works has been, at the very least, 
three times the experience of the successful candidate, and in 
general business matters I dare say I have had six times the 
experience. On what basis, therefore, was this appointment 
made ? 

Whatever method of: dealing with candidates’ applications 
is adopted by committees, it is perfectly clear that the appli- 


Cations are not read as carefully as they should be, and the 


candidate's qualifications are not really gone into, or very 
different decisions would be come to in а number of cases. 

I enclose you a few papers relating to the appointment 
spoken of above, to enable you to judge as to my quali- 
fications for the post. 

4: W. H. 


[Our correspondent’s qualifications appear to be unexcep- 
tionable, and his case is but one of many such. The extra- 
ordinary selections sometimes made are to us inexplicable 
—on technical grounds; as we have no information 
regarding the case now in question, we refrain from reference 
to other possible explanations.—Eps. E. R.]. 


The Lighting of Oxford Street. 


While in London recently I took the opportunity of 
inspecting the new installation of flame arcs in Oxford 
Ntreet, and am, therefore, not a little surprised to reud Mr. 
F. A. Goodenough's letter in the current issue of the 
REVIEW, even though it is written by a qas expert, 

Mr. Goodenough says the cost of electric light is now 
£1,675, while the cost of the former gas (lighting) was 
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only £550 per annum. Possibly so, but seeing that Шеге 
is now about one hundred times more light than formerly, 
it ig easy to see that even Marylebone Councillors have their 
lucid moments. 

Mr. (roodenough next complains that half the arc lamps 
are extinguished at 12.30 a.m. Of course they are, and 
even then the lighting is immeasurably superior to the 
former or any possible system of gas lighting. 

One can only admire the letter of Mr. Goodenough as 
being the last weapon of the champion of a losing cause. 

No, Sir, gas is not goodenough " for Oxford Street. 

W. J. U. Sowter. 
Electricity Works, Bray, 
February Mh, 1907. 


A Kingston Wiring Contract. 

We notice in your issue of 8th inst. а paragraph headed 
* À Kingston Wiring Contract.” 

We made no mistake in our tender. The contract is well 
on towards completion, and we are satisfied that our figures 
are coming out according to estimate. 

Ав you notified in your issue of January 25th, 1907, that 
our tender for the contract in question was accepted we 
must ask you to give equal publicity to this. 

We may state that we do not tender for work excepting 
upon remunerative terms. 
Prestwich and Burt. 


Kingston-on-Tbames, February 9th, 1907. 


Electricity and Destructor Works. 


Either Mr. Maxwell's letter was an excuse to trot out last 
year's destructor figures, ог he did not read through my 
article, where | distinctly stated that the Partick destructor 
records which I gave жеге “ rather ancient." Rather ancient 
does not mean “for the last completed year." I maintain 
that my figures were quite correct. Perhaps Mr. Maxwell 
can prove otherwise, if he gives us his destructor figures for 
the firat three years’ working ? 

As regards his figures for the last completed year, they 
are absolutely useless, and he cannot hope to disprove the 
statements, I made in my article, unless he adds the following 
information, т.е. :— Units generated by coal for last com- 
pleted year; units generated by refuse for last completed 
year; cost of coal for last completed year; cost of refuse 
steam for last completed year. 

Is the Partick destructor robbing its now prosperous 
partner the electricity works in order to hide its shame? If 
80, we may yet hope to see Partick burning refuse at a 
labour cost of 10d. per ton, as could easily have been done 
had the destructor been placed away from the electricity 
works. 


А. J. Abraham. 
Cambuslang, February 9th, 1907. 


Metallic Filament Lamps. 


I note ** Inquirer's " remarks, and beg to inform him that 
it is quite possible to make such a composite lamp as sug- 
gested—i.e., metal and carbon. I made several over two 
years ago. I purchased some tantalum lamps, took out the 
wire, and remade it in several ways—such as by interposing 
strips or rods of carbon filament in series with the 
tantalum wire filament—and when lighted it was very 
difficult to tell which was carbon; also I made twisted 
curls, rings and other forms. They all answered excellently, 
with an efficiency of 2:2 per candle downwards, according 
to the efficiency of the carbon filament. 

I also treated the ** ogmi’’ filament in a similar manner, 


and was more successful, as the carbon limb supported the 


“osmi” filament, and it could be burned in any position; 
the carbon really acted as a luminous supporting resistance 
to the osmi. 

Metal filamente are not new, nor is the compound (metal 
and carbon in series), see Woodhouse & Rawson patents 
No. 1,412 of 1882, and a published provisional specification 
by D. G. Fitz-Gerald, No. 5,275 of 1880. 


About 18 years ago І made carbon filaments coated 
with metal oxides, &c., aleo compounds producing excellent 
filaments, but these experiments are rather costly, and unless 
one has a really healthy account at the bank, it is unwise to 
go on. It being a very speculative pursuit, the average 
British financier does not care to lend his support, hence the 
German or American who is speculative reaps the benefit, 
if any. 


| F. Harrison. 
London, N., February xth, 1907. 


I have much pleasure in replying to your correspondents, 
Mr. Horsfall and Mr. Hewitt, and in giving them some 
further information, which I hope will be satisfactory. I 
quite appreciate that one might well be sceptical as to such a 
really remarkable result ; but, nevertheless, I can speak to 
the veracity of my statements, and the practical accuracy of 
my figures. 

The reason these lamps are not universally used is that, at 
present, they are hardly known, and have been difficult to 
obtain. Contractors are wisely slow in pushing new things 
until they have time to ascertain if they may be fully recom- 
mended to their customers. The lamps in question were 
tested individually for consumption on the same sensitive 
ammeter, and also in separate batches on the same meter. 

The candle-power, I take it, is correctly marked on the 
Ediswan lamps, but when comparing the two lots, side by 
side, there is a far greater difference in the amount of light, 
in favour of the Osram, than would be accounted for by the 
very slight inequality of the aggregate candle-power of the 
two batches. If the readings on the lamps were correct, 
there should only have been a difference of 16 c.P. The 
Osram lampe are still burning beautifully—the Ediswan, 
which I am now replacing with Osram, are looking very 
dim. 

If the consumption according to my ammeter was wrong, 
it was so in both cases. I have, however, no reason to 
doubt its accuracy. The lamps used were in neither case 
special test lamps. I consider the Royal Ediswan lamp one 
of the best, of the carbon filament lamps. 

My report was not based on minute scientific testa, but is 
& practical one, which will convince consumers, if not those 
with a highly technical knowledge. 

| R. N. Cunningham. 
London, W., February 11th, 1907. 


When a public man gets up in all the glory of his official 
title, and drags in a subject which was not referred to in the 
paper under discussion, one sees the grindstone, and naturally 
looks for the axe. If Mr. Boot thinks bis recommendation 
is of interest to other engineers, he must know that it will 
be equally interesting to them to know what amount of bias 
SA to it. 

Of course, had Mr. Boot kept nothing back he would not 
have been во anxious about my identity, but would have taken 
the opportunity of demonstrating his singleness of purpose. 
As it is, no one will be deceived by his very ancient, method 
of evasion. And how childish his reference to legal advice ! 


Nothing Like Leather. 


Wireless Telegraphy and the Admiralty Agreement. 


There can be no legitimate doubt that Mr. Cuthbert Hall 
is perfectly entitled to treat all who venture to differ from 
him in opinion as fools and knaves, the biggest of them 
being the correspondent who ventures to point out the bare 
unpleasant fact that the Admiralty agreement with the 
Marconi Co. has freed the Admiralty from the obligation to 
buy any more “ parts” from the company except certain 
jiggers and jars. A fortnight ago I pointed out for Mr. 
Cuthbert Hall’s edification, and for the interest of your 
readers, that the Admiralty is, for example, procuring 
coherers from other parties than the Marconi Co., and is 
exercising thus its dearly-bought freedom. Faced with this 
unpleasant revelation, what does Mr. Cuthbert Hall вау: 
Being unable to deny it, in fact, without telling а lie, and 
being unable to tell a lie by denying it, he adopte the usual 
Cuthbert Hall tactics of observing that the statement 18 
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made by a mere man in the street, a correspondent without 
even aname, who may therefore be safely abused. Abuse, if 
it were tenfold more violent, would not alter the facte. There 
they are, no matter whether the man who points them ont is 
the greatest scoundrel unhung. I am, indeed, a miserable 
sinner. But for all that I am still able to read. So I have 
been reading the Admiralty agreement over again, and 
very pretty reading I find it, particularly Clauses 11 and 
]2. For, strange as it may seem, in spite of all 
Mr. Cuthbert Halls denials, that agreement, having 
never been abrogated or cancelled, is still in force. Strange 
to say, the Admiralty still continues to pay, and stranger 
still the Marconi Co. still continues to receive, the conso- 
lation money of £5,000 a year (°* payaole on or before the 
30th day of April each year") as agreed in the very 
clause (No. >) which secured to the Admiralty the liberty 
at «ll times to purchase from other sources such apparatus 
for wireless telegraphy as was not enumerated in the schedule 
of jiggers and jars; that is, liberty to procure any spare 
parts, coherers, relays, detectors, induction coils, &., from 
any makers it pleases to patronise. At all times, mark 
Your readers will certainly be pleased to learn of the 
latest achievement of the Marconi Co., and of its rapid 
strides to prosperity, as announced in an advertisement I 
have just clipped from the columns of a contemporary ; 
wherein it appears (now after its nine years of arduous 
labour in the face of all obstacles and in spite of foreign 
competition) that the Marconi Co. is now in a position to 
supply from its factory at Dalston, Wheatstone bridges of 
the Post Office pattern. How the long-suffering sbare- 
holders must rejoice at this final and triumphant dis- 


comfiture of 
Your Correspondent. 


Trade Prices. 


With regard to Mr. R. А. W. Lance’s letter in your issue 
of this week, stating that he has received a large postcard 
from a firm in Birmingham illustrating many accessories, &c., 
and listing them at wholesale prices, will you allow us to say 
that no postcard of this kind has been sent out by us. Our 
works being in Birmingham, some firms in the trade might 
think the card emanated from us; but not those, we are 
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THE RENARD TRAIN. 


sure, who know the very strong views we hold with regard to 
protecting trade interests. 
Veritys, Ltd. 
M. В. CorrERELL, Director. 


Birmingham, February 11th, 1907. 


Commutator Insulation Defects. 


I have been very much interested in the discussion which 
has heen carried on through your columns re the use of 
Mmicanite in commutator construction. 

My own experience thoroughly endorses the remarks made 
by Mr. Longridge, Mr. Sheppard and others, that pure mica 


ів very much to be preferred to micanite. I quite agree with 
Mr. Vickery that there is such a thing as bad micanite, and 
to my sorrow I can-bear testimony that it is sometimes 
To give only one of the instancés that have come under 
my personal observation :—We have four practically identical 
traction generators, one of which has persistently given 
trouble through defective micanite insulation between the 
commutator bars. The trouble occurred intermittently for 
several months, and on each occasion the micanite segments 
were replaced by pure mica. Altogether about 150 segments 
out of 558 have been insulated with pure mica, and since 
the last repair, several months ago, the machine has been 
running without the slightest hitch. I may add that this 
particular machine was supplied about twelve months after 
the other three, and I am convinced that the trouble was 
due entirely to the inferior grade of micanite which was 
used in the commutator construction. Oil had nothing to 
do with the trouble, as special precautions were taken to keep 
oil splashes from getting on to the commutator. 
A. Taylor, 


Assistant Borough Electr cal. Engineer, 


Durban, Natal, January 18th, 1907. 


THE RENARD TRAIN. 


t 


Тнв accompanying illustration shows something of the flexibility 
of the Renard train of vehicles. This train is a French invention, 
and consists essentially of a leading vehicle which carries the 
motive power and a number of trailing vehicles, each of which 
carries a length of shafting geared to the wheels. Any reasonable 
number of vehicles can be coupled up to form a train, and they are 
self-propellant. They owe notbing to the tractive effort of the 
leading vehicle, but acquire their automobility from power trans- 
mitted through the universally jointed shaft which runs the 
whole length of a train of vehicles. The leading vehicle requires 
to be of no greater weight than is necessary to carry the 
motive power plant; no weight need be added for adbesion pur- 
poses. One of the great difficulties with traction engines of the 
ordinary type is that they cannot be run over many of the bridges 
in the country. The Renard train has no such heavy vehicle, and 
is therefore suited for all sach 
work. The different vehicles 
are 80 coupled up that as each 
vehicle takes a curve it places 
* the axles of the next following 
jr. vehicle radially to the centre 
of curvature by means of 
specially devised linkwork. 
These trains are already at 
work in France, notably for 
agricultural produce carriage 
in the country and round 
Boulogne. Vehicles can be 
-picked up and detached at 
fatms or villages, aud the 
amount of capital locked up 
in each vehicle is small, for 
there is nothing but a length 
of shafting and the necessary 
gearing to the axles, which are 
driven through a spring 
coupling in order to avoid 
shock, the spring being а 
helix coiled inside a drum. 
Each vehicle has six wheels, 
the middle axle, of course, 
being fixed, and the extreme 
axles arranged to place 
themselves radial to the curvature,,of the path followed by 
the leading vehicle. A train may be run either way indifferently, 
only the leading vehicle being steered, and the motor vehicle will 
supply power equally well from either a leading or a trailing posi- 
tion. Mr. B. H. Thwaite is the consulting engineer in England to 
the company. А demónstration of the system is to take place at 
Walham Green this afternoon. 


Extensions at Dick, Kerr's Works, Preston.—In 
order to meet the very large demand for electrical plant, which 
exists both at home and abroad, the directors of Messrs. Dick, 
Kerr & Co., Ltd., have decided to carry out considerable additions 
to their Preston Works, this being the second extension which 
has taken place since the shops were erected. 
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LEGAL. 


BELLAMY v. WAKEFIELD AND District LIGHT RAILWAV Co. 


Іх the Chancery Division of the High Court on Friday, Mr. Justice 
Joyce again had before bim the motion by Joseph Bellamy, manu- 
facturing confectioner, of Wheldale Mills, Castleford, to restrain 
the Wakefield and District Light Railway Co. from committing a 
nuisance by emitting smoke of petrol from their electric power 
station at Castleford. 

Mr. YouNGEB, K.C., for the defendants, said they used oil 
engines for generating the power for working electric tramways. 
Plaintiff complained that the fumes from the petrol engine seriously 
affected the health of his workgirls, and that the smell was con- 
tinvous day and night except between the Lours of midnight and 
4am. Defendants eaid that the complaint was due to the emission 
of fumes from the exbaust pipe. That pipe bad been raised 10 ft., 
and the defendants said that the plaintiff exaggerated the nuisance. 
Two affidavits had been filed on behalf of the plaintiff, and these 
were to the effect that builders were of opinion the nuisan-e could 
be got over if a brick chimney were erected to a height of 80 or 
100 ft. The engineers on bebalf of the defendants said the 
emission of the fumes was due to the load on the engines being 
variable, and unless great care was taken to regulate the 
speed there was a tendency for disagreeable fumes to escape. 
The engineer was of opinion that the difficulty could be 
cffectively got over by inserting a valve, wbich would enable the 
engines to be more regularly governed, or that certain electric 
aecumulators should be adopted. The work would cost about 
£1,700 or £1,800. Defendants were willing to mect the plaintiff in 
a reasopable way. They were willing to erect the chimney to the 
height suggested, although it would involve an expense of £240, 
and to ute every effort to prefent any alleged temporary nuisance. 
He suggested that the motion should stand over till the chimney 
was erected. m 

Mr. Owen THompson, for the plaintiff, said the nuisance bad 
been going on since Octoter last. His evidence was that the work- 
people had been poisoned by the fumes from the defendants’ 
engine. He contended he was entitled to an injonction. The 
defendants were using the wrong fort of plant. They carried 
50,000 passengers a week. 

Eventually it was arranged that the motion should stand over 
till & convenient Saturday early next sittings, and that in the 
meantime the defendants should build a brick chimney 100 ft. high, 
and minimise the nuieance as far as possible. 


- 


Sinnock v. BurGess HILL ELECTRIC SurPLY Co. 


At Hayward’s Heath County Court, last week, Thomas Sinnock, 
of Burgers Hill, claimed £49 8s. 1d. from the defendant company 
for services rendered as former secretary, and for use of room, 
lighting, heating, telephone, typewriting, and clerk’s assistance. 
Mr. В. Harker, who appeared for plaintiff, said it was largely 
through Mr. Sinnock's instrumentality that the company was floated, 
. and he had devoted practically the whole of his time to his duties 

as secretary of the company. When he wasappointed as secretary, 
his salary was to be fixed at a subsequent date, and although items 
had appeared on the agendas for the directors’ meetings to fix 
the secretary’s remuneration and office rent, the matter bad been 
deferred. He had been paid certain money on account and for 
promotion fees. The chief defence was that the secretarial work 
had not been properly done, and that plaintiff was amply paid for 
his services by what he had received and the amount paid into 
Court. His Honour came to the conclusion that the sum offered by 
the company was sufficient to remunerate plaintiff for his services. 
He gave а verdict for the plaintiff for the amount paid into Court 
(£15 14s. 6d., which, with credit allowed by the plaintiff company, 
practically amounted to £20), and judgment for the defendant com- 
pany, with coste, since the payment in, the money paid in to remain 
in Court ав security for tbe costs. 


LLoxp's v. MARCONI INTERNATIONAL MARINE COMMUNICATION Co. 
AND TEE MARcONI WIRELESS TELEGRAPH Co., LTD. 


In the Chancery Division of the High Court on Monday, this 
case came before Mr. Justice Kekewich, when it was announced 
that the action bad been discontinued against the last named 
defendants. The question arising in the action, was whether on 
certain agreements entered into between Lioyd’s and the Marconi 
Internationa] Marine Communication Co., the defendant company 
were bound to establish the Marconi system of wireless telegraphy 
on Lloyd’s station at the North Foreland. Although there were 
other questions involved with the case, that was the main question of 
dispute. In the course of the opening statement by Mr. P. Ogden 
Laurance, K.O., on bebalf of the plaintiff. His Lordship said that 
it was в case in which a settlement might well be arrived at. In 
the result, the further hearing was adjourned in order to enable the 
parties to endeavour to come to a settlement. 

The case again came before his Lordship on Wednesday, when 
it was announced tbat negotiations were still proceeding. It was 
understood that the case would again be mentioned on Thursday. 


SARGENT v. L. LuMLEY & Co. 


IN the King's Bench Division, on Monday, February 11th, before 
Mr. Justice Phillimore, Mr. John Sargent, an electrical engineer, 
trading as Mesers. John Sargent & Co., of London, sued Messers. L. 
Lumley & Co., of 1, American Square, Minories, bar fitters, &c., for 
£315 Ов. 10d., balance alleged to be due in respect of work and 
labour done, and materials supplied. Defendants paid £250 into 
Court, and whilst denying liability, submitted that that was 
sufficient to meet plaintiff's claim, and counterclaimed £180 148. 8d. 
The case was fought on the counterclaim. | 

Mr. English Harrison, K.C., and Mr. Ernest E. Wild were for 
the plaintiff, and Mr. Arthur J. Walter, К.С. represented the 
defendants. | 

The defendants in 1904-5 executed a quantity of work at the 
Gaiety Restaurant, then in process of equipment. The Gaiety Co. 
required tome refrigerating machinery installed at the restaurant, 
and the defendants asked the plaintiff to undertake the work; 
a contract was entered into accordingly on December 17th, 1904. 
The plaintiff was to supply, deliver and erect an clectric motor 
capable of driving the refrigerating plant, and to supply accessories 
in a properly ineulated condition. Before entering into the agree- 
ment, the plaintiff, defendants submitted, had frequent interviews 
with Mr. Maitland Lumley, the managing director of the defendant 
company, and Mr. Adrian Collirs and Mr. Nobile, the engineer and 
manager respectively of the New Gaiety Co., and ke had also 
inspected the restaurant. The plaintiff applied a Taunton 
motor of 7 h. H. p., at the price of £59, and the defendants complained 
that it proved of insufficient power to drive the refrigerating plant 
without undue pressure; it had to be continually over- loaded, 
with the result that the armature was damaged, and that unequal 
resittance in the windings, tad sparking, and wearing of the com- 
mutator bays were caused. 'l'bis obliged defendants at the beginning 
of June, 1905, to supply a 3-B.H.P. motor to relieve the 7-B. R. P. 
motor ав a temporary make-ebift, and on or about July 21st, 1905, 
to replace the 7-B.H.P. motor with a 12-h. H. p. motor. Plaintiff, on 
the other hand, declared that he informed the defendant that he 
bad no personal knowledge of the Taunton motor, and quoted for 
it at the request of the consulting engineer of the defendants’ 
principals, the New Gaiety Restaurant and Hotel Co., Ltd., and 
gave a guarantee in respect of a breakdown from dcfective material 
or workmanship. He also guaranteed a temperature rise not 
to exceed 70° F. after six hours’ run at full load. There was, 
plaintiff maintained, no other warranty, expressed or implied. 
For the purpose of working the refrigerating plant water was used 
to cool the apparatus, and, at the normal temperature of London 
water, which he maintained was 60° F., the maximum н.р. required 
to drive the plant was under 7 H.P. Without notice, the defendante, 
bowever, used the motor to drive the refrigerating plant with 
cooling water at an abnormal temperature rising as high as 78° F., 
thus injuring it by overloading it continually. Plaintiff also 
alleged that the defendants negligently ran the refrigerating plant. 
Defendante, on the other hand, denied that they were under 
any obligation to supply water to the condensing tenk at a tem- 
perature not exceedine 60° F., and pointed to the fact that it was 
not until June that anything was said about the temperature of the 
water. The condensing tank was supplied from the mains of the 
new London Water Board, and it was well known that in the 
months of June, July and August the temperature of the water in 
the mains was considerably more than 60° F. 

Evidence was given by a number of witnesses. 

On Wednesday, his LorpsuHip, in giving judgment, eaid he 
thought the defendants were entitled to succeed onthe counter-claim 
to the extent of £160, and, as they bad paid into Court more than 
was necessary, they would have the balance out and must have 
their costs since the date of payment into the Court. 

Judgment was accordingly given for the plaintiff on the claim 
for £364 odd, with costs up to the date of payment into Court by 
defendants, and for defendants in the counter-claim for £160, with 
costs since the date of payment. 


STEWART v. NORTH OF бсотгАхр KLECTRIC Light AND 


Power Co. | ° 


In Forfar Sheriff Court, Alexander Stewart, wine and spirit 
merchant, Brechin, sued the defendant company, Montrose, for the 
sum of £32 12s. 10d. He alleged tbat, while laying their cables in 
Brechin, defenders, without his knowledge and in breach of their 
statutory obligation, unlawfully removed part of the trap on one 
of his drains and laid their cables through the remaining portion of 
the trap. The defenders in the same way, he alleged, unlawfully 
broke through another drain, laid their cables across the trap of it, 
and then covered up their cables so as to completely choke the 
drain. In consequence the waste water and other matter from the 
sink in pursuer's dwelling began to accumulate below the floor of 
the Eagle Inn, and in April, 1903, pursuer had to repair the floor at 
a cost of £1 14s. 7d. At a later date, it was again found necessary 
to repair the floor, and on a search being made, the cause, pursuer 
alleged, was found to be defenders’ unwarranted operation on the 
drain, which they had choked. Defenders pleaded that, having 
implemented all their statutory obligations in connection with the 
operation of the lighting works in Brechin, they were not liable to 
the pursuer for any loss, injury, or damage which he might have 
sustained. According to the Dundee Advertiser, Sheriff Lee found 
for the defenders, and awarded expenses. 
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LrAwAwsT ErszcrnBic Co., Lro. 


Ат Festiniog County Court on Thursday last week, Mr. Cuthbert 
Bmith applied on behalf of Mr. F. P. Farrington, Llandudno, 
a creditor for £51, for the compulsory winding up of this company. 
The petition was opposed by the company and by the debenture- 
holders, The Llanrwst Urban Council, a creditor, was also repre- 
sented. It was stated that the nominal capital of the company was 
£5,000, and the ordinary share capital £4,142, and that debentures 
to the value of £5,000 had been issued. Mr. R. O. Davies said a 
Receiver (Mr. P. Gregson, Manchester) had been appointed by the 
debenture-holders, and he had made every effort to sell the place 
as a going concern, and negotiations were now pending for its sale. 
The Town Council had refused to take it up. Inthe opinion of the 
Receiver, there was not enough to pay the debenture-holders, let 
alone the creditors. If the petition were granted the petitioner 
would be no bettter off. 
Judge Evans dismissed the petition. 


ALLEGED FALSE IMPRISONMENT. 


Last week, at Clerkenwell County Court, adeferred point of law was 
dealt with by Deputy Judge Edge. Charles Pinkerton, an electrician, 
of 21, Clerkenwell Road, sued Messrs. Glover & Co., electrical engi- 
neers, of Vine Street, Clerkenwell, for £100, as damages for false 
imprisonment and malicious prosecution. 

Whilst carrying out a contract for wiring an exhibition stand at 
Olympia, plaintiff required a few feet of wire to complete the work. 
He went to defendants’ stall, and it being the usual custom to hire 
the goods necessary for carrying out such contracts, he obtained it 
from the boy in charge, saying which stall he was goiog to use it upon. 
When the exhibition was over he was given into custody upon а 
charge of stealing the wire. He was taken before a magistrate, and 
discharged. For the defence, it was said that no goods were allowed 
to be taken away from the stall without being booked. ‘I'he jury 
awarded plaintiff £15 for malicious prosecution, and £5 for false 
imprisonment. 

Mr. бүммохрв raised a point that in order for plaintiff to sustain 
his case the charge-sheet must be proved. The entering of judg- 
ment was deferred for consideration of this point. Later, the 
Deputy Judge said he agreed with counsel that the ccarge-sheet 
was an essential part of the case, but there was ample evidence of 
the prosecntion in its absence. 

Mr. буммохов submitted that the proceedings in the poli-e 
court must be proved in the present case. It was an important 
point, because its omission in future cases of the kind might lead 
any plaintiff to lose ап action which he ought to gain. 

The DgPUTY JUDGE said there was the evidence of plaintiff that 
hesaw Mr. Glover sign tbe charge-sheet, there was Mr. Glover's 
admission that he gave plaintiff into custody, and there was the 
evidence of the detective that plaintiff was given into custody. 
He thought that was ample evidence in the absence of the charge- 
sheet. Bo he should enter judgment for plaintiff with costs. 


PuNTER v. L. U. T. Co. 


Ar the Brompton County Court last week application was made fur 
a new trial of a case, in which Charles William Punter, a builder, 
of Hammersmith, was awarded damages against the Londen United 
Tramways, Ltd., in respect of a shock which he is said to have 
received from an overhead wire falling on him while he was riding 
оп one of the company’s cars. The jury added a rider to their 
verdict, recommending the company to inspect the wires more 
frequently than they had been doing. 

Mr. CA Henpgrson, for the company, asked his Honour to 
grant a new trial оп the ground that the verdict was against the 
weight of evidence and the judicial direction to the jury. — 

His Honour refused the application, and said he conld quite 
understand a reasonable jury saying that if the company found in 
the course of ranning their cars that a wire would break under 
ordinary working, they should do more to prevent their passengers 
running any riaks. 

A мау of execution was granted. 


— — 


Іомр v. LoapeN BROS. 
ssistant 


At the Lord Mayor's Court on February 4tb, before Mr. 4 
Judge [йо Richard Lund, trading as Lund Bros. & Co., 
engineers, of Queen Victoria Street, sud Mr. Lorden, trading as 
Lorden Bros., builders and contractors, to recover £31, the balance 
of an account for work done and materialsupplied. According eis 
repart in the City Press, plaintiff bad supplied the defendant wi 
an oil engine to be used for an electric installation. There was а 
guarantee of efficiency for the whole of the work for two years. 
The work was completed in accordance with the estimate, and sums 
of money were paid on account, the 
The Plalxnrr said that complaints had been made by 10 
defendant in of the engine, but those 5 due 
e negligence of the person baving charge of the engine. . . — 
[Пе DEFENDANT said that the gius had never worked P 
torily. It was part of the arrangement that his (defendant DE : 
thould be thoroughly instructed in his work, but that was not соно, 
reason of the non-efficiency of the machine he bad lost betw 
£70 snd £100, Не now counter-claimed for £50. :ntiff on the 
AssumANT Јорок gave judgment for the plainti on 
Claim for 298 3s, Ad., and also on the counter-clai:m. 


BUSINESS NOTES. 


An Electrical Exhibition in Holland.—The Arnhem 
branch of the Society of Industry (Maatschappij van Nijverheid) is 
organising an exhibition of electrical appliances for handicraft and 
domestic use on the occusicn of the opening of the Arnhem 
municipal electricity works. The exhibits will be confined to 
electric apparatus applied to handicraft and to domes'ic use in 
private houses, hotels, hospitals (lighting. hygiene, &c.), but exhibits 
consisting of other applications of electricity will be admitted so 
far as space allows. The exhibition will be opened on July let in 
the buildings and grounds of “ Musis Sacrum,” and will be closed on 
July 31st, 1907. Applications for space should reach the secretary 
before March 1st, and should be made oa a form to be obtained 
from him at 52, Amsterdamsche Weg., Arnhem. 


American India-Rubber Imports.—The imports of 
india-rubber into the United States of America have increased by 
200 per cent. during the last 10 years, and the total of raw india- 
rubber alone for the year 1906 was valued at $50,000,000. Over 
20 million 1b. of used and other india-rubber must be added to this 
total. Details are at hand for the 10 months ended October 30th, 
1906. They give an aggregate amount of 53,500,C00 lb. of raw 
india-rubber, valued at an average of 30 77. or a total of $41,660,000. 
More than half of these importe, or 26,750,000 Ib, are credited to 
Brazil; the United kingdom comes next with 5,500,000 lb. 
Germany sent 3,000,000 1b, and other European countries totalled 
about 7,000,000 1b. Over 2.000,000 Ib. came from the West Indies, 
Ceylon and the Malay States, while Mexico and Central America 
furnish 3 and 1 million lb. respectively. 


Receiver Appointed.—Morris-HAWKINS ELECTRICAL 
Co., Ltp.—On the application of the debenture-holders of this 
company, the High Court on 5th inst. appointed a receiver and 
manager. 

A Large Lift Controller.—In the notice under this 
heading in our ' New Electrical Devices” section last week 
(page 213) we find that, through no error on our part, a wrong 
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Trade Announcements.—Messrs. W. T. GLOVER AND 
Co., Lrp., of Trafford Park, Manchester, want their friends to take 
special note of their new telephone number for the works (Local 
and Trunk). It is 7,200, and there are half-a-dozen lines. 

Messrs. NuRsEY & Marr, mechanical and electrical engineers 
and contractors, of 53, Victoria Street, Westminster, ask us to state 
that they are not connected either as agents or in any other 
capacity with Messrs. Bertram Thomas, of Manchester. 


Book Notices.—*'* Les Fetes de l'Acétylene," December 
15th, 1906. Special illustrated report. Paris: La Kevue des 
Eclairages. 

„Transactions of the Illuminating Engineering Society." Vol. 1, 
No. 7, December, 1906. New York: The Society. 50 с. 

"Journal of the Franklin Institute." Vol CLXIII, No. 2, 
February, 1907. Philadelphia: The Institute. 50 c. 


- For Sale.— Тһе St. Pancras B.C. is inviting offers for 
the purchase of a 700-1.H.p. Browett-Lindley triple-expansion 
three-crank engine, 300 revolutions, 185 lb. working pressure, 
which has been used for three years. See our advertisement 
pages for particulara. 


Dissolutions and Liquidations.—Moron AND ELEC- 
TRICAL ENGINEERING Co. (LEEDS), LrD.—Creditors are to send 
particulars of debts, &c., to Mr. R. A. Smithson, Central Bank 
Chambers, Leeds, the liquidator, by February 25th. 

ELECTRIC TESTING LABORATORIES, Ltp.—A meeting is to be 
held at 17, Devonshire Chambers, Bishopsgate Street Without, E.C., 
on March 15th, to hear an account of the winding up from Mr. 
W. P. Tomes, liquidator. 

TaYLER-SMITH ELECTRIC Co, 28, South Anne Street, Dublin.— 
Messrs. W. Veitch & H. E. Smith, electric lighting engineers, have 
dissolved partnership as from August, 1906. Mr. W. Veitch attends 
to debta. 

DEwsBURY ErnEcrBRic MANUFACTURING Co., Lip.—Creditors are 
to send particulars of their debts, &c., to Mr. R. S. Dawson, 9, 
Charles Street, Bradford, the liquidator, by March 28th. 

CRossLEY & Bourn, plumbers and electricians, 5, Union Bank 
Yard, Huddersfield.—Messrs. T. W. Crossley & E. Bould have 
dissolved partnership as from January let. 


Catalogues and Lists.—Tur A. E. GG. MANUFACTURING 
Co., LTD., London, W.C.—Leaflet giving a list of prices of Nernst 
lamps of various types. 

THE Bryant TRADING SYNDICATE, Lrp., Horsell Road, High- 
bury, N.— Small pamphlet giving prices of Royal Glow electric 
incandescent lamps, also a number af illustrations of different 
patterns. 

Messrs. W. H. Barney & Co., Lro., Albion Worke, Sal ford.— 
Illustrated leatlet describing their Whitmore's patent sight-feed, 
tell-tale lubricator and filter. 

Messrs, Currinc Васѕ., Park Works, Stamford. — Card stating 
prices of electric motors of from } to 35 H.P. 

THE Empire ROLLER DkaniNas Co., LTD, 15, Victoria Street, 
S. W.—New catalogue (24 pages) giving general particulars, together 
with illustrations, of their roller bearing axle-boxes for railway 
and tramway vehicles, also their standard swivel pattern bearings 
for line shafting. A number of testimonials are printed at 
the end. | 

MxssRS. CROMPTON & Co., Ltp., London, E.C.— Illustrated card 
describing two of their special types of arc lamps for works, 
colliery and mill lighting, also showing their usual enclosed and 
open type lamps, and stating prices. 

Messrs. Hear & JOHNSON, 28, Hatton Garden, E.C.—Leaflet 
stating prices of their Columbia " dry cells. 

Messrs. Parritt, WEBBER & Co., Denmark Street, Bristol.— 
Illustrated circular particularising and pricing their “Colston ” 
. accumulators for motor-car ignition purposes and medical coils. 

Messrs. TETLEY & Co., Manchester.—Leaflet showing Emery's 
patent automatic electrical time switch. 


- 


LIGHTING and POWER NOTES. 


Ascot.—The directors of the Ascot District Gas and 
Electricity Co. are considering, with the advice of Mr. A. H. Dykes, 
of Westminster, the question of establishing an electricity supply 
scheme. 


Belfast.—As already intimated, the Tramways and 
Electrical Committee recommended the tender of Messrs. Willans 
and Robinson, for two 1,000-xw. turbo-dynamos at £14,956, 
and for condensing plant at £3,191 9s., for the extension of 
the electricity works. It was shown by the electrical engi- 
neer’s report that a saving of some £2,000 would be effected in 
capital expenditure by the adoption of the turbine plant. The 
City Council referred the contract back to the Committee, as 
several Councillors opposed the turbo-dynamos. The Committee 
has, however, re-affirmed its former recommendation. 


Bournemouth.—The Electricity Supply Co. has 
arranged to supply energy to the Corporation tramways at 12d. 
per unit for the first 400,000 units per annum, 18d. for the next 
400,000, and 14d. beyond. 


Brandon.—'lhe U. D. C. has entered into an agreement 
with the North Brancepeth Coal Co. for street lighting at 37s. 6d, 
per 16-c.P.lamp per annum, 42s. 6d. per 25-c.». lamp, and 45s. 
per 32-С.р. lamp. 


Bray.—The electrical engineer recently reported to the 
U D.C. that considerable extensions to the electricity works were 
necessary. The Council bas decided that it is inexpedient in view 
of the large indebtedness of the town to further increase that debt, 
therefore it proposes to offer the undertaking for sale as a going 
concern. 


Brighton.— The T.C. has received from the 1.0.8, 
sanction to а loan of £21,200 for electricity purposes. 


Burnley.— There was a disastrous mill fire in Burnley 
a fortnight ago, and in order that another mill adjoining might 
continue working, the Electricity Committee has decided to supply 


energy temporarily at {d. per unit. The firm to be supplied is to 
meet the cost of the mains. 


Continental Note. — Russia.— The plant at the 
Fontanka station of the Société d'Eclairage Electrique de Bt. 
Petersburg, is at present being increased ito enable energy to be 
supplied to an additional 100,000 lamps. 


Dewsbury.—The T.C. has decided to allow lighting 
consumers who take a supply on the flat rate of 4d. per unit, rebates 
as follows :— Above 15,000 unite per half-year, 10 per cent.; from 
10,000 to 15,000, 74 per cent.; from 5,000 to 10,000, 5 per cent. ; 
under 5,000, 24 per cent. For power, heating, cooking, &c., energy 
will be supplied at 214. and 1d. per unit, less 24 per cent. 


Dripsey (County Cork).—The Joint Hospital, Cork, 
i8 contemplating the erection of an electrically-lighted sanatorium 
at Dripscy for cousumptives. A four days’ inquiry, before Mr. P. C. 
Cowen, has just terminated, considerable opposition to the scheme 
having been expressed by local people, and the Cork water supply 
authority. Tbe amount required to erect the Sanatorium is esti- 
mated at £17,650, in which sum £1,686 is included for a kitchen 
and electric lighting. The proposed site is at Myshell, on the 
banks of the Dripsey. 


East Ham.—The arc lamps used for street lighting, 


which were displaced by the new type, are to be converted to 


ordinary single enclosed lamps and offered for sale to private con- 
sumers at £2 10s. each. 


Eastbourne.—The Т.С. has decided to extend the 
plant at the electricity works at a cost of £9,934. 


Eton.—The U.D.C. has sealed an agreement for public 


lighting with the Windsor Electrical Installation Co. 


. Gillingham.— The electrical engineer to H.M. dockyard 
at Chatham has reported that he cannot accept the terms offered 
by the Corporation, for а supply of energy to the Royal Naval 
Hospital. The Corporation has been asked to reconsider the 
matter and say whether it can offer a flat rate of 23d. per unit for 
all energy consumed for three years as from May 25th next. 


Greenock.—The Т.С. bas approved of a draft prov. 


order which seeks, inter alia, to obtain further borrowing powers 
to meet the cost of the new electrical works. 


Ivybridge.— On the 6th inst. the electric light was 
inaugurated in the streets of the town. This is the third system of 
lighting which has been tried at Ivybridge. In September, 1903, 
gas illumination was euperseded by oil, and the latter not being 
considered satisfactory, at the end of November last the U.D.C. 
decided upon another change. Energy is supplied from the power 
plant of the Lee flour mills, the prime mover being a water turbine 
situated on the River Erme. At present about ў mile of mains have 
been laid down, and the main street will be lit by 12 tantalum 
lamps of about 50 с.р. (two bulbs per lamp). We understand that 
Mesers. W. G. Heath & Co., of Plymoutb, have entered into a con- 
tract to light the streets by electricity for 10 years. 


Leeds.—The City Conncil has a project in hand to extend 
the mains in the city as [follows :—Cost of the Moortown section, 
£6,550 ; and Lydgett Park extension, £9,300. 


Little Hulton.—The U.D.C. has signed an agreement 
with the Lancashire Electric Power Co. for a supply of electricity 
to the district. Mains have already been laid down. 


London.—L.C.C. Роек SvPPLY Вил„—Тһе Tegal 
and General Committee of the West Ham Corporation has issued а 
report covering 12 closely-printed pages on the above Bill. It bas 
anrounced its intention to present a petition against the Bill. 
The borough electrical engineer has also reported upon the 
matter. | 

The Battersea B.C. is to petition against the Bill. 

The Law and Parliamentary Committee of Holborn B.C., in 
reporting upon the Bill, said that any opposition to the Bill on 
the part of the Holborn Council could substantially only be based 


on financial grounds, and would accordingly carry little weight. 


The Committee thought that effective opposition is far more likely 
to come from authorities more intimately concerned by reason of 
owning electrical undertakings or otherwise. It had accordingly 
decided not to make any recommendation to the Council in 
regard to the Bill. d 
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The Finance, Electric Lighting, and Law and Parliamentary 
Committees of Hackney Borough Council have issued a joint report 
to the effect that they bad considered a reference as to whether 
the interests of the borough were adequately protected in view of 
the promotion of the L.C.C.’s Electricity Supply Bill, and Mr. 
Robert Hammond's connection therewith. Tne Committees, after 
an interview with Mr. Hammond on the matter, ascertained 
that he had been retained by the L.C.C. as expert adviser 
in connection with its Electric Supply Bill, and that he had advised 
the L.C.C. upon the part of the scheme as regards the undertakings 
scheduled in the Bill, and would necessarily give evidence before 
Parliament in support thereof. The B.C. considers the Bill pre- 
judicial to its interests, and has lodged a petition against it. 
Мт. Hammond admitted that he would be unable to give evidence 
on the Council's behalf in opposition to the L.C.C. Bill, or assist, 
by consultation or otherwise, in any way. Having regard to these 
facts, the Committees were of opinion that it was impossible for 
Mr. Hammond to act a8 the Council's consulting engineer, and that 
it would be inadvi-able for the Council further to make use of his 
services in connection with the undertaking, and they recommended 
that Mr. Hammond be informed that his services to the Borough 
Council would no longer be required. : 

L.C.C.—The Parliamentary Committee, in а report presented at 
Tuesday's meeting of the L.C.C., referred to tbe application made 
by the Bermondsey B.C. to the B. of T. for a prov. order to extend 
its area of supply. The area proposed to be added is also supplied 
by the County of London Co. and the London Electric Supply 
Corporation. The B C. intended that its orders of 1899 and 1902, 
and its new order sbould be read and construed together as one 
order. The Committee had prépared certain slight amendments in 
the order with the object of bringing it into conformity with the 
standard form adopted in such orders in the past, and on the 
recommendation of the Committee, the Council resolved to ask the 
B. of T. to make the desired amendments, 

On Tuesday the L.C.C. adopted resolutions deciding to oppose 
the following Bills, to seal and present the necessary petitions, 
and to charge the costs and expenses to the county fund:— 
The Administrative County of London and District Electric 
Power Bill, the London Electric Supply Bill, the North 
Metropolitan Electric Power Supply Bill, and the Watford and 
Edgware Railway Bill  'The question of also opposing the 
Electric Supply Corporation, and the London and District 
Electric Power Bills was not moved — that is, the projected 
opposition has been withdrawn. 


Sraprey.—The E.L. Committee reported that upon several 
occa-ions the Council had formulated special charges for the supply 
of energy to the various classes of consumers but had not yet 
formulated а specific charge for energy supplied in bulk for all 
purposes. In this connection the Committee had been requested by 
the London, Tilbury and Southend Railway Co. aud by the London 
and India Docks Co. to formulate such a charge. The question 
involved is undoubtedly an important one from the point of view 
of the development of an undertaking. There are special considera- 
tions in connection with such a supply, one being that such com- 
panies taking a bulk supply for both lighting and power purposes, 
their demand would occur’ during the day and nivht, and 
thereby make for a better load factor. The Committee has 
decided (subject to the usual sanction): ‘That the rate of charge for 
energy supplied in bulk for power, lighting and all other purposes 
to railways, docks, and canals, and for bulk supplied at 450 volts to 
any large private consumer by means of motor ccnverters, for а 
mixed supply for all purposes, be: 5d. per unit for the first 30 hours’ 
use of fhe maximum demand during each of the six months ending 
September inclusive, and 21. per unit for all further consumption 
in each month. Provided that any consumer requiring a supply at 
these rates shall enter into an agreement to take a supply for three 
years, and shall agree to pay в minimum annual bill during that 
time of £1,000. In calculating the total amount of such account 
for the purpose of arriving at the minimum above mentioned, the 
accounts for different premises supplied by separate service cables 
may be added together provided that the average annual amount of 
each account so added together siall not be less than £500. That 
this rate shall, so far as it is applicable to the London, Tilbury and 
Southend Railway Co., come into force as from October 1st, 1906.” 


BaTTEBSEA.— The electrical engineer hae submitted a scheme for 
completing the lighting of the roads on the Park Town Estate. 
The scheme provides tor the conversion of 68 disused gas lamp 
columns, and the fixing of brackets to same, the necessary tantalam 
lampa and ducts in certain streets, but does not provide for dis- 
tributing mains for private supply. The ducts, however, will only 
be laid in the event of the South-Eastern and Chatham Railway 
Co. agreeing to take a supply of electrical energy for their works 
in this part of the district. The estimated cost of laying the ducts 
16 £230, and for carrying out the whole of the scheme of public 
lighting, including ducts, £2,040. The additional cost of providing 
distributing mains for private lighting is estimated at £320. 


Forrak.—At a meeting of the B.C. on the 7th inst., a motion was 
put by Alderman Р. А. White that the clerk invite the Commercial 
Gas Co. to state fully the conditions and terms upon which it would, 
if required, undertake to illuminate by gas, with an efficiency 
tiullinz, and where reasonably possible or necessary, exceeding 
that obtaining in the roads now lighted by electricity, the 
offers to show the cost of conversion. That upon the receipt 
of the same, the Finance Committee should advise the Council 
a to the financial results which would accrue from the 
ү of gas as the sole illuminant for the roads of the borough. 

vas emphasised that nothing was proposed except to ask for infor- 
mation. It was mentioned that in the near future the Council would 

Mktd to consider а proposal for considerable expenditure in con- 


nection with the extension of the electricity undertaking. On a 
division, the motion was negatived by 25 votes to 10. 


Mansfield Woodhouse.—The P.C. has consented to the 
application of Mansfield T.C. for a prov. order for electric lighting. 


North Shields.—4A L. G. B. inquiry was held on 
February 6th into the application of the T.C. for a loan of £9,500 
for electricity purposes. Ав further particulars were required the 


inspector adjourned the inquiry. 


Ossett.—The T.C. has, by 8 votes to 7, rescinded the 
resolution passed on January 14th to the effect that the Council was 
not in favour of any E.L. scheme for which the Council has to pro- 


vide the capital. 


Rochester, — The Kent Electric Power Co.’s new 
station at Frindsbury is now supplying the whole of the com- 
pany's system. The contract with the Gillingham Corporation 
for a bulk supply has lapsed. 


South Bank-in-Normanbv,—Subject to the approval 
of the B. of T. the U.D.C. has decided to transfer the E.L. order 
to the Cleveland and Durham County Electric Power Co., who will 
pay the Council £186. 


Swansea.—The T.C. propose to wire for electric 
light 97 houses to be built for working classes at Plasmarl. 


Textile Mills.—Electric driving has been adopted for 
the machinery at the Droylsden Mills, Fairfield, near Manchester, 
belonging to Messrs. Ashworth, Hadwen & Co. Та this mill 
both spinning and weaving are carried on, and there are 89,000 
spindles and 90) looms. The old beam engine which drove the 
machinery for 70 years has been replaced by a turbo-generator. 
There was a gathering at the mill last week of g: ntlemen interested 
in this new departure, and the firm entertained them to luncheon. 
Mr. Gorham (of Messrs. Drake & Gorham, by whom the installation 
had bcen made) spoke of the superiority of electricity for textile 
mills. These were, he said, steadiness of drive, faster speed, fewer 
breakages, with greater economy and adaptability. Testa showed 
that from 4 to 6 per cent. increase in speed was attained, with con- 
sequent greater production, There was aleo economy and less waste 
of power, and smaller engine space was required. 


West Ham.—The Thames Iron Works Co. has intimated 
to the borough electrical engiueer that it will shortly most likely 
be requiring a large alternating-current supply in addition to 
the present direct-current supply. 


Westhoughton.—The U.D.C. has sealed an agreement 
with the Lancashire Electric Power Co. for the supply of energy in 
bulk. 


TRAMWAY and RAILWAY NOTES. 


Bournemouth.—In а report upon the Corporation 
accounts for the year ended March last, the L.G.B. auditor has 
Btated, in regard to the tramways, that he is of opinion that it 
would not be prudent to reduce the reserve fund by lowering fares, 
or otherwise. This point has not been overlooked by the Corpora- 
tion, but the auditor draws attention to the fact that the success of 
а tramway at а seaside resort is dependent to a considerable extent 


upon visitors. 


Canada.—TonoNTo.— The Ontario Railway Board has 
ordered the Toronto Street Railway Co. to continue to operate ite 
lines on the new routes adopted by the company, and has asked the 
city authorities to refrain from interference until the whole question 
of routes has been thoroughly discussed and the legal position 
clearly defined. The Toronto Railway Co. is at present receiving 
energy to the extent of 4,000 Н.р. from Niagara. 


Continental Notes.—ITALY.—The S/andard last week 
stated that the Italian Government has definitely determined upon 
the electrification of certain lines of the State railways. e 
project includes the Lecco-Milan section, which is to connect the 
present electric railway on the left bank of the Lake of Como with 
Milan. The line branching from this electric railway to Bergamo 
is also to be electrically equipped, together with the line from 
Milan to the Simplon Tunnel, the connecting line to the Gothard 
Railway, Milan-Luino on Lake Maggiore, the Giovi Tunnel on the 
Milan-Genoa line, and the tunnel under the town of Genoa. In 
addition to these, the electrification scheme comprises, in central 
Italy, the section over the Apennines between Florence and Bologna, 
and in southern Italy, the sedtion Naples-Salerno, together with other 
branches. Plans for the electrification of the line from Turin to 
Torrepellice have been submitted to the Ministry of Pablic Works. 
The necessary funds having been obtained, the construction of a new 
electric tramway between Varese and Bizzozzero will shortly be 
commenced. 

FRANCE.—Àn electric cable railway is being constructed from 
Bourdeau, on Lake Bourget (Savoy), up the Mont-du-Chat. The 
line will be about 4 mile long, and rises in that distance a height of 
just over 1,000 ft. 
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East Ham.— The points at issue in connection with the 
Barking Light Railway lease were discussed recently between 
representatives of the Barking U.D.C. and the East Ham Corpora- 
tion. It was agreed that a lease, of the Barking lines be accepted 
by East Ham for five years from November, 1905, and that the 
question of inter-running be deferred. East Ham will pay an 
annual rental of £642, plus an ageed sum per car-mile ran. Energy 
will be supplied by Barking U.D.C. 


Halifax.—On Friday night last, а car at New Bank got 
out of control under precisely similar circumstances to the one which 
was involved inthe fatal disaster of June 30thlast. Fortunately, how- 
ever, on this occasion the car took the points at North Bridge safely, 
and kept to the track. Some ten passengers were in tbe car; six 
jumped off, and five escaped with slight injury, the other sustaining 
injuries to the head. Our local correspondent says the slipper 
brakes were much worn, the rails were greasy and the frost had 
affected the sand apparatus and rendered ite action imperfect. 


Lancashire and Yorkshire Railway.—At the half- 
yearly meeting of the Lancashire and Yorkshire Railway Co., the 
chairman (Sir Geo. Armytage) stated that a considerable amount of 
the traffic lost by tramway competition was returning, especially 
iu the districts where they had an electric service of trains, and 
also in those districts where they had instituted rail motors. "The 
traffic on the newly-electrified service between Liverpool and 
Aintree had already developed in a gratifying manner. 


London.—Several accidents occurred оп the tramways 
in the suburbs during last Friday and Saturday. On the former 
day, а tramcar and motor-omnibus collided at Camden Town, 
resulting in considerable damage to the vehicles and shock to 
passengers. An L.C.C. car came into collision with a traction 
engine at Balham, which delayed the traffic for some considerable 
time. Two collisions took place on the County Council's Embank- 
ment section ; on Friday a tramcar and a motor-cab took part in one, 
the latter becoming jammed between the tram and а tree, and in 
the other instance two tramcars were damaged through colliding 
with each other. On the Leyton U.D.C. tramway a dray collided 
with a car, with the result that the horses bolted and knocked down 
three or four people, and did damave to other property. A more 
serious accident happened on Saturday night oa the L.U.T. 
system at the Uxbridge Road and Askew Road junction. A fog 
prevailed at the time. AS а car was negotiating the junction 
bound east, a car from Shepherd's Bush ran into it broadside. 
Several passengers received injury, and eight were treated at an 
adjacent surgery. The cars were considerably damayed, and it was 
over an hour before they could be removed. 


Macelesfield.— The T.C. has declined to consent to the 


construction of tramways in the town, until the extension to Hazel 
Grove, near Stockport, is completed. 


Neweastle-on-Tyne.—4At a meeting of the City Council 
on the 6th inst., the Parliamentary Bill, which proposed, amongst 
other things, to effect certain extensions of the tramway system, 
was further considered, and ultimately it was decided to withdraw 
the Bill. The latter had been approved by the Council, and, with 
the exception of one clause relating to some strect improvements, 
bad been passed by a public meeting of the ratepayers. The Council, 
however, declined to have а poll of the ratepayers, as was necessary, 


and thougbt the tramway matters could lie over for 12 months, and 
consequently withdrew the Bill. 


North-Eastern Railway.—On the Sth inst., at the half- 
yearly meeting of the North-Eastern Railway shareholders at 
York, the Rt. Hon. John Lloyd Wharton, the chairman, in moving 
the report, said in respect to the electrified lines he had had some 
figures taken out. During the past half-year there had been carried 
on the Newcastle and Tynemouth branches, between June and 
December, 1906, 4,195,339 passengers; and in the corresponding 
half of the previous year the number was 3,548,206 passengers. 
They took in money for tickets in the last half-year £54,389, and 
in the corresponding half of tbe previous year £47,423. Another 
satisfactory circumstance with regard to the working of these lines 
was that there had been a reduction in the working expenses, 
though not toa very large extent—£477. As the system was new, 
it was impossible to say at what figure the depreciation should be 


put; but in a year or two, probably they would be able to say what 
it should be. | 


Torquay.—The clerk recently informed the Т.С. that no 
further letters had been received from the Dolter Co, as to the 
account for the half-year’s minimum charge for electrical energy to 
October 27th, and he was instructed to write requesting payment 


before the next meeting. It was suggested that the Dolter Co. 
was playing with the Council. 


Walsall.—The balance-sheet of the Corporation Tram- 
ways, issued last week, shows а net profit for the year ended 
December 31st of £4,389, against £3,894 in 1900. The traffic 
revenue shows an increase of £1,013 over that of the previous year. 
The average revenue per car-mile was 1036d., against 9:364. 
The total revenue per car-mile was 10°57d., against 10'05d. 
There was an increase of expenditure of £903 over 1905. The 
Tramways Committee has recommended the Council to continue 


its policy of the two previous years by transferring the whole of the 
profit to the reserve fund. 


TELEGRAPH and TELEPHONE NOTES. 


The Hand-Set Doomed.—It is stated that the Post 
Office and the National Telephone Co. have decided to make no 
further installations of the combined receiver and transmitter, and 
to weed it gradually out of places in which it bas already been 
installed. Better results are said to be obtained with the fixed 
mouthpiece, under the central battery system now in general use. 


Telegraphic Interruptions and Repairs :— 


OASLRAS. 
Trinidad-Demerara (No. 1.) .. oe а 
Paramaribo Cayenne m s 2s .. Nov, 97, 1 "à 
Cayenne-Pinheiro A i - .. Aug. 18, 1902.. 


Bt. Lucia-Martinique .. May 7, 1902 
Dominica- Martinique. May 7. 1902 
Curacao - Coro 


Closed.. is га .. Jan. 12, 1906 .. са 
Curacao-Maracaibo 
Reissa-Iasa and Reigsa-Yemani (Yemen).. .. Oct. 22, 1909... 


Tarifa-Tangier .. - 55 Jan. 18, 1904 

Port Arthur-Chifu (Closed) .. - px .. Mar. 9, 1904... ә 
Garachico-Banta Crus we s. 5 July 14, 1906 .. 5а 
Las Palmas-Arecife Aug. 18, 1906 ВА 


Guantanamo-Mole 8%. Nicholas 4 : is Е . Nov. 22, 1906 : 
Mole Bt. Nicholas-Cap Haytien св px es i 
Fao-Bushire . ee ee Dec. 1906 oe 


Martinique-Paramaribo | кї 2t Dec. 17, 1906 
New Brunswick-Prinoe Edward Island .Jan.9, 1901 .. А 
Ou E BIOS s Е x Же „ Feb. 9, 1907 
Communication with nta Arenas (Chili), 

е ов | Feb. 6, 1907 .. 
Tenedos-Lemuos.. > .. Feb. 7, 1907 

LANDLINES. ° 

Puerto-Barrios ee ee эе ee ee ее Aug. 98, 1903 .. ee 
Odessa-Keitch  .. x t s 5 .. Feb. 6, 1907 Feb. 6 
Baydad-Bassorah.. Е Feb. 11, 1907 Feb. 11 


Wireless Telegraphy.— The protected cruiser Vinela is 
about to undertake a fresh expedition from Kiel, which is expected 
tolie in the direction of the west of the Mediterranean, for the 
purpose of experiments in wireless telegraphy for the German 
Navy. It is stated tbat the apparatus with which the vessel is 
equipped is superior to that of any other warship, and the hope is 
expressed that it wil] thereby be possible to succeed in transmitting 
information over & distance that has never previously been 
achieved. In 1906 the cruiser Munchen worked in conjunction 
with the Norddeich station, and received signals up to a distance 
of 744 miles, whilst the Pineta, which at that time was to hive pro- 
ceeded as far as Tromso, suffered a loss in consequence of the 
bresking of the standard carrying the antenna. This cruiser has 
now been provided with a mast whose elasticity will enable it to 
обес sufficient resistance to storms, and it is intended to make 
experiments between the vessel and the wirelese station at Nauen, 
near Berlin. It is expected that the improved apparatus fitted on 
the cruiser will enable communication to be established for a dis- 
tance of 1,860 miles, this comparing with a range of 1,520 miles 
over which messages have already passed between German mer- 
chant steamers and stations on the coast. 

The second-class cruiser Furious, in the Tyne, last week was in 
communication with Portsmouth. 


CONTRACTORS’ COLUMN. 


OPENINGS FOR NEW Business. 


BACUP New cotton spinning mill for Ross Bpinning Co. 
(New LINE). (£60,000.  : 

BAGGERIDGE New colliery. John Hughes, mining engineer, Priory, 
WOOD DupL RV). Dudley. : 

BARNSTAPLE Gentlemen's Club. Messrs. Bryant & Sons, Bear Street 

(THE STRAND), - Barnstaple. 

BARRY. New A ылу; church (£7,000). Bruce Vaughan, architect, 

тай. 

BELFAST. Works extensions for Ritchie, Hart & Co., gontractors. 
J. & R. Thompson, Ltd. 

BIRKDALE New sewage works at Ainsdale, including electrical 

(Lancs.). 8 The scheme has just been submitted to 
.G.B. Contractors, the Septic Tank Co., London. 
Mr. J. F. Keeley, clerk to Urban District Council. 
BIRMINGHAM Police station (£8,906). T. Elving, builder, Naden Road, 
(BoRDESLEY GREEN). Soho Hill, Birmingham. 

BLAENGARW, New public bath, gymnasium, &c., at the Workmen's 
Hall and Institute. J. Morris Williams, architect, 
Blackmill, near Bridgend. 

BOLTON. Messrs. T. M. Hesketh & Co. are enlarging their No. 8 
mill, Bolton; and Messrs. W. & C. Ainsworth are 
also carrying out extensions at their mills at Great 
Lever, Bolton. 

BRADFORD. New printing works and warehouse in Chapel Street. 
B. D. Fairbank & Son, architects, Craven Bank 
Chambers. Bradford. 

BRADFORD Town Hall extensions. F. E. P. Edwards, city architect, 
Whitaker Buildings, Victoria Square. 

BRISTOL. New Baptist College (£18,000), Tyndall's Park. Oatley 
and Lawrence, Edinboro’ Chambers, Baldwin 
Street, Bristol, architecta. 

BRISTOL 


New granary at Avonmouth Dock (£69,009). In other 
Bristol dock granaries electric power and lighting 
are used. W. W. Squire, dock engineer, Cumber 
land Road, Bristol. | 
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BUCKHAVEN School at Denbeath (seat 1,000. G. C. Campbell, 
(ЁТРЕВНТЕР). architect, Buckhaven. 
CRESSWELL (nrar New post office, bank, three shops and houses. Archi- 
Worxsop, Моттв.). tect, F. Hopkinson, Worksop. 
DARLINGTON. Motor garage showrooms and workshops, Grange Road, 
covering an acre of ground, for Cleveland Car Co., 
a branch of the Cleveland Bridge and Engineering 
Co., Ltd. Architect, G. Walesby Davis, Prebend 
Row, Darlington. 
| installation for lighting and power. Details and 
source of supply not decided upon yet. May 
generate power instead of taking from Corporation. 


Villa residences for medical man, Grange Road. G. 


DARLINGTON, 
Walesby Davis, architect. 
DERBY. Extensions of County Buildings. G. C. Copestick, archi- 
tect, 8%. Mary's Gate, Derby. 
DUNDEE. College du yuca Laboratory (cost £12,500. Sir Row- 
land Anderson, architect, to submit plans. 
DUNDEF. New Technical Institute (£27,500. Mechanical and 
electrical engineering to be accommodated. Robert 
Gibson, architect, 2, India Buildings, Dundee. 
DUNFERMLINE Branch library and reading room at Baldridgebarn for 
(Firx). Carnegie Dunfermline Trustees (£5,000). H. & D. 
Barclay, architects, Glasgow. 
DURHAM. New school at Shildon, also alterations to school and 
cookery centre for County Council Education 
Authority. W. Rushworth, architect, Shire Hall, 
Durham. i 
FALMOUTH. New school at Clare Terrace. Education authority. 
GLAMORGAN. New School at Rhos, near Pontardawe for the County 
Council. T. Mansell Franklin, clerk to Council, 
Westgate Street, Cardiff. 
GLASGOW. Fruit Market (large extension), А. B. Macdonald, city 
engineer, City Chambers, Glasgow. 
GLASGOW. Cattle Market (large extension). А. В. Macdonald, city 
engineer, City Chambers, Glasgow. 
GLASGOW. New Maternity Hospital. A. Forbes, secretary, 146, 
Buchanan Street. 
GLOSSOP Convalescent and nurses’ home for Corporation: 
(PARTINGTON). Bulman & Vinycomb, architects, 67-69, Chancery 


Lane, W.C. 


GREAT WYRLEY.  Landywood new Council School for Staffordshire Educa- 
tion Committee. Graham Balfour, Director of Edu- 
cation, County Education Offices, Stafford. 

HASTINGS. Central Fire Station, 

BEATH TOWN New Council School, Woden Road. Builder, J- 

(XAR WOLVEB- Lindsey-Jones, Darlington Street, Wolverhampton. 
HAMPTON). Architect, J. Hutchings, County Education Offices, 
Stafford. 
HIGH WINCOBANK Church, school, and 85 houses on Corporation Model 
(SHEFFIELD), Estate. 


KINGSTOWN New Baths, Queen's Road. Kaye-Parry & Ross, archi- 
(IRELAND). tects, Dawson Street, Dublin. 

LEEDS, Warehouse, Harewood Street. Apply, Mosleys, 6, Wor- 
mald Row, Leeds. 

LEEDS. | New Department of Mining at the University. 

LINCOLN8HIRE New municipal sanatorium for Grimsby Town Council, 

(SCARTHO). site purchased. Borough surveyor, Grimsby. 

LONDON. New School for Children, Osborn Place, Whitechapel, 
for L.C.C. Messrs. Grove are contractors. 

LONDON. Yeomanry Riding School and other buildings in Elverton 
Street, Horseferry Road. Contractors, G. l,ongden 
and Son. 

LONDON Public Elementary School. G. L. Gomme, clerk to 

(WANDSWORTH). L C.C. 


LONDON Hi rome. B. Crewe, 8and 4, Savoy Mansions, Savey 


(Harrow Roan). fll, W.C., architect. 
LONDON Wing to Convent of Nôtre Dame. W. J. Renshaw, 257, 
(Barrenska Park Вр). Upper Richmond Road, Putney, S. W., builder. 
LONDON Rebuildirg (£25,000) for Eastman & fon, dyers and 


cleaners, Work just started. Previous buildings 
lighted throughout with electricity. Architect, G. 
Percy Pratt, High Street, Acton. 


Blocks of residential flats, Gloucester Road. Paul 


(Uxpaipar Roar). 


LONDON : 
{Ккхатхоток). Hoffman, 150-3, Palmerston House, Bishopsgate 
Street, E.C., architect. 
LONDON Additions, costing £11,500, to Borough Polytechnic. 
(Вовосся, В.Е.) 
LONDON Church and schools. Architects, Smee & Houchin, 
(бт. JogN's Woon). 85, Fleet Street. 
LONDON Buildings. W. G. Hunt, architect, 17a, Vicarage Gate, 
(SovTH KENSINGTON), Kensington, W. 
LONDON Two blocks of flats. E. E. Moore, builder, 65, West 
(Bt. PANCRAS EAST), Hill Road, Wandsworth. 
MATTERDALE. Elementary School. J.Forster, 18, Earl Strect, Carlisle, 
architect. 
MERTHYR. Conversion of ward into operating theatre at Merthyr 
General Hospital. E. M. B. Vaughan, architect. 
21, Dumfries Place, Cardiff. 
MICHAELSTON- Alterations and additions to ** Lockwood,“ Marshfield. 
I. VEDW. W. H. D. Caple, 2, Church Street, Cardiff, architect, 
NEWCASTLE. Station buildings and platform. Wm. Bell, architect, 
ON-TYNE, Central station, Newcastle-on-Tyne. 
NEWCASTLE-ON. Large block of offices, Cloth Market and Moseley Street. 


TYNE. 8. D. Robins, 129, Percy Street, Newcastle. 


OLDHAM New theatre, Architect, Thomas Taylcr, 29, Queen 
(Воттом o'tar Moor), Street, Oldham. 

POOLE. New Police Station: County Surveyor. 

PORTOBELLO New school at Towerbank (£10,700. Edinburgh School. 

(EDINBURGH), Board's architect. 
PRESTON, Domestic science centres for the Corporation. Borough 
surveyor, Town Hall. : 
RADCLIFFE.ON. New schools for Notts. County Council Education Cem- 


TRENT mittee. C. J. Bristowe, Shire Hall, Nottingham, 


(SEAR NOTTINGHAM). Director of Education. 

ROCHDALE. терис school extensions. Wm. H. Hickson (town 
clerk). 

SHIPLEY 8t. Peter's Church. T. H. & F. Healey, Tyrrel Strect, 

„ (Yonxs.), Bradford. 

SILVERTOWN, E. Soap factory for Co-operative Wholesale Society, Silver- 
town. 

SOUTHPORT, Rebuilding of North Meols Church (contemplated). 

sor Rev. R. B, Blakeney, the Rectory, Southport. 

UTHPORT. New Cottage Hospitai. 
STREATHAM. 78 houses. С. М. Quilter, architect, 1 and 2, Adam 
ON, 42 houses. A. J. Colbourne, builder, Swindon. 


New Chronic Block for the West Riding Asylum Com, 


WAKEFIELD. 
mittee. J. Vickers-Edwards, county architect 
County Hall. 
WALLSEND- New Theatre, Portugal Place (on site of one destroyed 
ON-TYNE. by Яге). White & Stephenson, Newcastle-on- Tyne, 
architects. 
WARRINGTON. Bolton County School. J. M. Murray, secretary and 


director, Education Office, Sankey St., Warrington. 


WOLVERHAMPTON. New church, 8t. Chads. F. T. Beck, architect, Dar- 
lington-street, Wolverhampton. 


WOOLWICH. Additions, costing £14,017, to Avery Hill Training 
College for L.C.C. 
WREXHAM. Royal Oak Inn, rebuilding. F. A. Bevan, Queen 


“Street, Wrexham. Owners, Peter Walker & Co., 
Burton-on-Trent, 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Battersea.—March 5th. Various materials for the 
electricity department. See Official Notices to-day. 


Bedford.—Electric motor and pump at the Well in 


` Bedford Park, for the Corporation Public Works Committee. 


N. Greenshields, Borough Surveyor, Town Hall. 


Belgium.— March 30th. The municipal authorities of 
Liége invite tenders for a central station. For further particulars 
see our issue of January 25th. 


Berlin.—February 20th. The Prussian Government 
Railways require tenders for insulators, bronze wire, galvanised 
wire, copper wire, &c. Parficulars may be obtained by enclosing 
6d. to the Director Eisenbahn Telegraph Amt, Berlin. 


Blackburn.— February 18th. Stores for the Electricity 
and Tramways Committee for one year. See “ Official Notices " 
February 1st. 


Bremen.—February 18th. Equipment of water turbine 
works for operating five 400-kw. (each) polyphase generators. For 
further particulars see our issue of ist inst. 


Copenhagen.— March 18tb. Two steam turbine alter- 
nators (three-phase), 2,500 Kw. each, for the Corporation. See 
“ Official Notices” January 25th. | 


Dublin.— February 28th. Steam turbine alternating 
current set (1,500 ог 1.000 kw.) for Pigeon House generating 
station. See “Official Notices” to-day. 


Edinburgh.—February 18th. Exbaust steam turbines 
and D. c. generators for the electricity station in M‘Donald Road. 
See '' Official Notices" January 25th. 


Fulham.— February 27th. General and electrical stores 
for the B.C. Bee “Official Notices” to-day. 


Gravesend.— March 2nd. Coal, engine room stores, 
carbons, meters and indicators, &c., for the Corporation. See 
^ Official Notices“ to-day. | 


Handsworth.—March 7th. Switchboard extension and 
equaliser booster for the U.D.C. See “ Official Notices ” to-day. 


Hornsey.— February 20th. Meters, cable, troughing, 
&c., for the В.С. See Official Notices" February &th. 


Iceland.— March 31st. The Reykjavik Town Council 
is open to give a concession for the supply of electrical energy and 
gas. See “ Official Notices" December 7th. 


Ilford.— February 26th. Feeder booster and switchboard 
for the U. D. C. See Official Notices" February bth. 


II ford.— February 26th. Stores for the U.D.C. elec- 
tricity and tramway departments. See "Official Notices” to-day. 


Islington.— February 21st. Transformers, cable, jointing 
material, and boxes for the Council. See “Oflicial Notices” to-day. 


L.C.C.— February 19th. Tenders are required by the 


Council for 300 pairs of maximum-traction swing-bolster truck 
‚ Bee “ Official Notices " February 8th. g ucks. 


Linz (Austria).— February 25th. The Administration 
of the Austrian Government Railways at Linz requires tenders for 
an electric light and power installation in connection with the 
cloctrification of their lines. 
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Marylebone.— March 13th. Stores for the electricity 
department. бее “ Official Notices” to-day. 


Northampton.—The Northampton Electric Light and 


Power Co. requires tenders for coal for the year 1907-8. See 
“ Official Notices” to-day. 


[4 


Paris,—February 21st. Tenders are required by the 
Etablissement. Central du Matériel de la Télégraphie Militaire, 
51 bis, Boulevard de Latour-Manboug, Paris, as follows:—(1) 
Elements and accessories for batteries; (2) cases for Morse and 
other apparatus, batteries, &c. ; (3) line material; (4) wood; (5) 
office requisites; (6) postal telegraph apparatus and reserve pieces ; 


(7) official telegraph apparatus, &c.; (8) telephone instruments and 
accessories. 


Perth (Western Australia). — March 25th. 


covered paper-insulated telephone cable. 


Lead- 


See our issue of 1st inst. 


Roumania.— February 21st. Tenders are invited by 


the municipality of Focshani for the concession for the electric 
lighting of the town. 


Roumania.— February 231d. The municipal authorities 


of Pitesci are inviting tenders for the concession for the electric 
lighting of the town. 


Salford.—February 16th. Supplies for 12 months, 


including cables, meters, arc-lamp carbons, lamps, switches, motors, 
motor-starters, instruments, &c. See Official Notices“ Feb. Let. 


Salford.— February 16th. The Electricity Committee 
invites tenders for the purchase of second-hand electric motors, 
varying in size from à to 25 RB. H. p., Ю.С. and three-phase. Par- 
ticulars from the Borough Electrical Engineer. 


Ld 
Sheffield.—March 4th. Water storage reservoir, valves, 
screens, &c., for the City Council. See ‘‘Oftivial Notices“ to-day. 


Sheffield,—March 95th. Machines for regulating the 


power factor of an a.c supply system for the electric supply 
department. See “ Official Notices ” to-day. 


South Australia.— March 6th. The Postmaster-General 


requires tenders for telephone and telegraph material. For par- 
ticulars see our issue of January 18th. 


Spain.—February 18th. Tenders are required by the 
Vigo municipality for the construction and working of an electric 
tramway in the town. Particulars can be obtained from El 
Secretario del Ayuntamiento de Vigo. 


Spain.—February 25th. Tenders are being invited by 
the municipal authorities of Meliana (province of Valencia) for 
the concession for the electric li. hting of the town during a period 
of four years. Particulars may be obtained from, and tenders are 
to be sent to, El Secretario del Ayuntamiento de Meliana (Valencia). 


Spain.—February 25th. The municipal authorities of 
Olivenza (province of Badajoz) are inviting tenders for the con- 
cession for the electric lighting of the town during a period of 
eight years. Tenders are to be sent to El Secretario del Ayun- 
tamiento de Olivenza, whence particulars may be obtained. 


Spain.—March 31st. The Harbour Works authorities 
at Huelva are inviting tenders for the establishment. of a central 
station for the supply of the necessary electrical energy required 
for lighting and power purposes at the harbour. 


Stockport.— February 25th. Five double-deck top- 
covered cars, single-truck type, with electrical equipments, for the 
Corporation. Particulars from J. Atkinson, borough surveyor. 


Stockton-on-Tees.—February 20th. 


year for the Corporation. 


Stores for the 
See Official Notices" February &th. 


Sunderland.—March Ist. (a) Buildings and shaft; (7) 
three-phase turbo-generator, condensing plant, cooling towers; (с) 
water-tube boilers, economisers, &c., for the Corporation. See 
“ Official Notices" February 5th. 


Sydney (N.S.W.).—March 6th. Tenders for the supply 
of 74 tons of hard-drawn copper wire, 200 lb. per mile. For further 
details see our issue of January 25th. 


War Office,—February 25th. The Secretary for War 
invites tenders for the purchase of Lancasbire boilers and con- 
densing engine at Waltham Abbey. 


Weymouth and Melcombe Regis.—February 21st. 
Stores (brushes, packing, oil, tools, &c.) for the borough electricity 
supply department. H. A. Huxtable, town clerk, Munivfpal 
Buildings, 


CLOSED. 


Belfast.—At the meeting of the Tramways and Electrical 
Committee on 11th inst. Mr. M’Cowen, electrical engineer, expressed 
the opinion that the tender of Mesers. Willans & Robinson, Ltd., 
for the turbo-dynamoa would be the most advantageous to the 
Corporation. Mr. Robirson, а member of the firm, was present, 
and said that his firm could finish the contract in the time specified. 
The Committee unanimously recommended the Council to accept 
the tender. The tender is £14,956 for two 1,000-Kw. turbo-dynamos, 
and condensing plant, at £3,191 9s. 


Bridlington.— The T.C. has placed an order with the 
Crnse Controllable Superheater Co., Ltd., for two patent con- 


trollable superheaters, at a price of £425; and with Messrs 
Roy le's, Ltd., for water distilling plant, at £20. 


Bray.—The tender of Messrs. Johnson & Phillips fora 


high-tension switchboard and instruments, at £429, has been accepted. 
Thirteen tenders were received, 


Brighton.—The T.C. on February 7th accepted the 


tender of Messrs. Geipel & Lange for the supply of are lamp 
carbons, at £263. 


Bury (Lanes.).—The T.C. bas accepted the tender of 


Messrs. Jas. Byrom, Ltd., of Woolfold, for the extension of the 
central tramway depst. 


Derby.—At a special meeting of the T.C. on February 
6th, the following tenders were accepted in connection with the 
extension of the Corporation electric light works:— 

Boilers, &c., Babcock & Wilcox, 47.480. 

Econcmisers, Messrs. E. Green & Son, Ltd., 2890 10s. 

Coal bunkers, Ko., The Chain Belt Mngineering Co.. £3,772, 

Induced draught plant, Messrs. Musgrave & Co., £1,650, 

These amounts were included in the sum of £47,000 granted by 
the Council on November 9th, but objection was taken to them on 
the ground that the necessary sanction to borrow the money had 
not been obtained. Ald. Hart (chairman of the Finance Com- 
mittee) said that Committee would not undertake the responsi- 
bility of borrowing the money until permission to do so had been 
received. Atd. Butterworth, J.P. (chairman of the Electric Light 
Committee) said he was not quite certain whether, strictly speak- 
ing, Mr. Hart was entitled to spe k npon the matter. If the resolu- 
tion was not passed and the contracts entered into, the work of the 
EL. Committee would be most seriously incommoded. It was 
absolutely necessary for the Committee to have further machinery 
at work in the carly part of October in order to meet its require- 
ments in regard to the supply of electricity, and if it did not, 
another firm in the town, in which Ald. Hart and others who bad 
Spoken were large stockholders, would be benefited to a great 
extent. Under the circumstances, he challenged the amendment 
of Ald. Hart, and characterised his action as simply a matter of 
harrassing tne work and business of the Electric Light Committee. 
Ald. Hart said he sbould not surrender his right to criticise the 
lavish and wasteful expenditure of the Electric Light Committee. 
Whenever he had vent»red on the Committee's action, Ald. Butter- 
worth never failed to dangle before the Council the bogey of the 
Gas Co. Не was connected with the Gas Co., and if he was acting 
illegally any common informer had his remedy. Ав long as he 
was a member of the Council he was not going to abandon his 


rights, as a representative of the ratepayers, to object to any course 
which he thought irregular. | 


Derby.— At the last Т.С. meeting the tender of Messrs. 
Blackwell & Co. for the construction of the electric tramways 
on the Ashbourne and Uttoxeter Road routes, at £29.331, was 


accepted. Ald Spriggs said there were four tenders under £30,000, 
five under £31,000 and three under £33,000. 


Gillingham (Kent).—The T.C. has accepted the tender 
of the Medway Motor and Electrical Engineering Co. for assisted 


wiring, at 13s. per point in conduit, and 118. per point in wood 
casing. 


Glasgow.—FElectric wiring for new Corporation property. 
James Hutcheson, 199, Bath Street. Тһе Corporation Tramways 
Committee has accepted the following offers:— : 


Overhead insulating material.—Estler Bros. 

Machine combs.--Alex. Mathieson & Sons, Ltd. 

Coir matting for Pinkston power station. —Asvlum for the Blind. 
Relays, P.O. pattern.--May-Oatway Fire Appliances, Ltd. 
Cnst.iron manhole frames and covers. - R. Howie & Co. 
Aluminium ribbon leaf.—Coe Ribbon Gold Leaf Manufacturing Co. 
Emery buffs for grinders —L. Sterne & Co. 

Oil tank and die stocks and dies.—J. T. Donald and Со, 
Circuit-breaker handles.— Consolidated Supply Co. 

Leather gloves for tower wagon men.—A. Baily & Co. 

Globes for arc lamps.-—Brockie-Pell Arc Lamp, Ltd. 
Lead-sheathed cable.— National Conduit and Cable Co. 
Reinsulating cable.-— British Insnlated and Helsby Cable Co. 
Copper and bronze strip.—Charles Henderson & Co. 

Wire riddleg.—A. Rowat & Co. - 


London.—SrErxxy.—The B.C. has placed an order with 
the Improved Electric Supplies, Ltd., for 16 further arc lamps, in 
addition to the 60 for which the tender of the company was 
accepted in July last, at £1,327. The 16 additional lamps are to be 
supplied under a provision of the contract, for £81 per set of four 
lamps. The Council has also accepted the tender of Messrs. 
5 & Co., Ltd, at £33, for a hand lift at the generating 
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L.C.C.—The Highways Committee of the L.C.C. has received the 
following tenders from selected firms for an additional supply of 
stoneware cable ducts : — 


Number of 


ducts чен Price per 1,000. Amount. 
Or. 

Hosea Tughy & Co. x 160,000 £15, less 24 per cent. £2,350 
discount for cash 

H. R. Mansfeld .. T 150,000 £15, less 24 per cent. 2,350 
30000 „ for cash 

Stanle Bros. es e 5 ee ee oe 6,100 

7 60,000 ТЇЗ X муз 4 1,000 


George Skey & Co. 


It is proposed to accept the tenders on the following basie, subject | 


to the third and fourth firms also allowing a discount of 24 percent. 


for cash :— 
Amount. 


Quantity. Price per 1,000. 
Hosea Tugby & Co. 150,000 415, less 2 per cent. discount for cash 42.350 
H. R. Mansfield 150,000 £15, less 25 per cent. discount for cash ^ 2,350 
Stanley Bros. 150,000 £15 , е ee ee oe ee es 2,350 
George 8key & Co. 50,000 415 as i " ae 800 


The tender of the Hadfield Steel Foundry Co. is recommended 
for acceptance by the L.C.C. for the supply of special trackwork for 
the tramways, at a cost not exceeding £40,000. | 

The following tenders have been received for the eupply of (1) 
car-bodies, and (2) electrical equipments and assembly of cars: — 

1.—CAR-BobiIESs, 


Price per car- Price for Price for 
body. 50 car-bodies. 300 car. bodies. 
Hurst, Nelson & Co. £489 £122,875 £146,850 
United Elect:ic Car Co. 512 178,000 153,600 
G. R. Turner, Ltd. 523 150,750 156,000 
Cravens, Lid. 582 145,500 171,600 
2.—ELECTRICAL EQUIPMENTS AND ASSEMBLY. 
Price for Price for Price per Total Total 
equipment erection car for price price 
for one of one trolley. without with 
сат. car. trolleys, trolleys. 
British Westinghouse 
ЕТТ i £816 10 £8 0 £12 0 £97,350 £100,950 
Dick, Kerr & Co... 814 0 20 0 15 0 100,200 104,700 
British Thomson- 
Houston Co. ү 327 0 9 0 12 10 100,800 104.550 
Siemens Bros. Dyna- 8 15 (105.225 
mo Works .. M 317 6 24 16 (10 0 102,600 1 105,600 


The tender of Hurst, Nelson & Co. is proposed for acceptance, at 
£122,375 for 250 car-bodies, whilst the remaining 50 car-vodies are 
suggested for construction by the County Council at the Leytonstone 
car works, at an estimated cost of £23,150. 

The offer of the Westinghouse Co. is recommended for acceptance 
for the 300 electrical equipments, for £100,950, a proviso to be 
inserted in the contract that in the event of copper falling below 
£118 per ton, the actual price to Ue paid by the Council is to be 
based upon the market price on the first day of January, May and 
September respectively. The tender includes a sum of £3.600 for 
the provision of trolleys for the overhead syrtem, but the exact 
number bas yet to be ascertained. The manufacture and fitting ot 
the car ploughs is to be undertaken by the tramways department, 
at an estimated cost of £3,600. Only two tenders were received 
forthe supply of the car trucks, and fresh tenders are therefore 


being invited. 


Marylebone,—The B.C. has placed an order with the 
Larcashire Dynamo and Motor Co., Ltd., for the supply of a second 
balancing booster for £2,200. In addition, penalties incurred by 
the company for the late delivery of the first booster, and amounting 
to 4225, are to be remitted. 


Melbourne (Australia).—4A further order for 50 “ Aston- 
Worsley " arc lamps has been placed with Messrs. Veritys, Ltd., by 
the Corporation. 


Salford.—The T.C. has accepted the following tenders :— 


H. 8. Wood & Co. Installing the electric light in the receiving offices at the 


central car depót, £189 105. 
Cleworth & Robinson.—Foundations for turbo-generator at Frederick Road 


works, £575, 
Brecknell, Munro & Rogers, Ltd.—Three Tierney & Malone patent auto- 


matic point controllers. 
Bowes, Scott & Western, Ltd., London.—Roof over water softening plant at 


Frederick Road electricity works, £130. 


The King's New Yacht.—“ Aston radiators, to tbe 
special designs submitted by Messrs. Veritys, Ltd., have been 
selected for use on the King's new yacht now being fitted up at 
Southampton. 


Tunbridge Wells.— The T.C. has accepted the tender of 
the General Electric Co. for the supply of 100 50-0.р. Osram lamps. 


Waterloo,—The U. D.C. bas accepted the tender of 


Messrs. Dargue, Griffiths & Co., of Liverpool, for installing the 
ele rio light in the new library and museum, at £219. 


West Ham,—The Tramways Department has accepted 
fender of Messrs. 8, Stone & Co. for the supply of 200 steel 
D. at 268. 10d. each. The tender of Messrs. Edgar Allen & Co. 

Purchase from the Council, at £100, two complete gets of tram- 
way turn-onts bas been accepted. 


Woking,—The U.D.C. received tbe following tenders for 
iustalling tbe electric light in Monument Hill Schools :— 


Н, Quartermein 
Hime seme dp Fette.: еВ 


ee ec oes ee 


FORTHCOMING EVENTS. 


Te-day'e Events (Friday, Febrnary 15th).—At 7.30 p.m. Institution of Elec. 
trical Engineers (Manchester Students), Mr. W. Browning on 


** Notes on Electrical Conductivity.” 

At 7.80 p.m. N. E. Coast Institution of Engineers and Shipbuilders. 
Meeting at Newcastle. 

At 8 p.m. Institution of Mechanical Enginecrs. Annual General 
Meeting. Discussion on the Report to the Alloys Research Сот. 
mittee onthe Properties of the Alloys of Aluminium and Copper. 


Saturday, February 16th.—At 3 p.m. Royal Institution. Prof. J. J. Thomson 
on ** Röntgen, Cathode and Positive Rays." 

Institution of Electrical Engineers (Manchester Students). Visit to 

Liverpool and Southport Electric Railway. 

Monday, February 18th. —At 7 p.m. Armstrong College Engineering Society. 
Mr. R. T. Sewell on ‘ Tunnelling.” 

Tuesday, February 19th.—At 750 p m. Institution of Electrical Enginecrs 
(Manchester). Mr. А. P. Wood on ** Some New Fly-wheel Storage 
Systems.“ 

AtH p.m. Faraday Society. Mr. J. B. C. Kershaw on ‘ The Present 

Position and Future Prospects of the Electrolytic Alkali and Bleach 
Industry.“ 

At 8 p.m. Institution of Civil Engincers. Further discussion on 

Col. R. E. B. Crompton's paper Modern Motor. Vehicles.“ 
Wednesday, February 20th. — At 7.30 p. in. Institution of Electrical Engineers 
(London Students). * The Commercial Development of Electricity 
Supply,” by Mr. W. B. Thompson. | 
Thursday, February 2ist.—At 7.80 p.m. Institution of Electrical Engineers 
(Leeds). Mr. H. B. Maxwell on ‘ Fuel Economy.” 

At8 p.m. Institution of Electrical Engineers (London). Prof. J. J. 
Thomson on “Modern Theory of Conduction of Electricity in 
Metals.” 

At 8.30 p.m. Chemical Society. Meeting. 

Friday, February 22nd.—At 8.30 p.m. Institution of Electrical Engineers 
iLondon Students). Visit to the B. of T. Laboratory, Whitehall. 

At 5 p.m. Physical Society.. Prof. Lyle on Transformer Indicator 
diagrams "": Prof. Bragg on Ionisation of Gases by a Particles of 
Radium,"; Mr. B. Roberts, “A Micromanometer."' 

Institution of Electrical Engincers (Manchester). Annual dinner. 

At 7 p.m. Armstrong College Engineering Society. Мг. О, J. 
Williams on ''Insulation applied to Electrical Engineering.” 

At Rp.m. Electro.Harinonic Society, Ladies’ Night. Concert at the 
Holborn Restaurant. See Notes to day. 

At 8 p.m. Institution of Civil Engineers (Students). Mr. F. E. 
Walker on Impurities in Boiler Feed-Water; their Nature, Etfcot, 
and Elimination.” 

At 9 p.m. Royal Institution. Mr. D. Clerk on ‘Flame in Gas and 
Petrol Motors." 

Saturday, February 23rd.—At 3 p.m. Royal Institution. Prof. J. J. Thomson 
on Röntgen, Cathode and Positive Rays." (Lecture 11.) 

At 8 p.m. Junior Institution of Engineers. Visit to Rotherhithe 
Tunnel Works. 

Northampton Institute Engineering Society. Visit to the Waltham- 
stow U.D.C. Generating Station. 

Association of Engineers-in-Charge. Dance. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


— — 


THE following orders are issued :— | 

Monday, February 18th.—'*A"'* Company, recruits’ infantry drill, 6 p.m.; 
technical instruction, 7 p.m. 

Tuesday, February 19th.—'' B" Company, recruits’ infantry drill, 6 p.m.; 
technical instruction, 7 p.m. 

Wednesday, February 20th.—'* A" Badge examination. 

Thursday, February 215t.—'* C" Company, technical instruction, 7 p.m. 

Friday, February 22nd.—'' D' Company, recruits’ infantry drill, 6 p.m., tech- 
nical instruction, 7 p.m. 

Saturday, February 28га, —Week end training at Tilbury for- B" Company. 

Wibrrip С. Dcwnrr, Captain R.E. and Adjutant, 
Electrical Engineers R.E. V.). 


NOTES. 


Institution Notes and Lectures.—Ixstitt tion or 
ELECTRICAL ENGINEERS (MANCHESTER STUDENTS’ SECTION).— The 
annual dinner of the Manchester Students’ Section was beld on 
Saturday, the 9th inst. Mr. S. L. Pearce presided, and about 
40 members were present. The chairman, in replying to the toast 
of the Institution, traced its growth from the formation in 1872 up 
to the present time, and said that although it was a comparatively 
young body compared with other institutions, he thought it had 
considerable weight and influence in the country amongst electrical 
engineers and others. Mr. H. D. Symonds, vice-chairman of the 
Students’ Section, also replied, and urged the members to keep up 
the numbers of the Section, aleo to attend regularly at its meetings 
which they would find of great benefit during their future career. 
A good musical programme was provided, and the dinner was a 
distinct success. 

ASSOCIATION OF  ÉNGINEERS-IN-CHARGE. — On Wednesday 
evening a paper on “Fuel Economics and Steam Generation ” was 
read by Mr. W. F. Goodrich. The next discussion evening is 
March 2nd (Saturday), and it is then proposed to have a demonstra- 
tion of lamp-testing and photometry. Messrs. Everett, Edgcumbe 
and Co., and the General Electric Co. will furnish the various 
apparatus to admit of the subject being fully treated. Sir Alexander 
Binnie has now become one of the vice-presidents of the Asso- 
ciation. 8 

PHYSICAL CIETY.—ÀAÀt the meeting beld on Janu 
1907, Prof. J. Perry, F.R.S., President, in the chair, a panei by Mr 
W. A. Scoble on The Strength and Behaviour of Brittle Materials 
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under Combined Stress” was read by Mr. Н. S. Allen. Mr. F. 
Twyman exhib'ted a spectro-photometer and read а paper on 
“Recent Improvements in Spectro-photometers. Mr. „К. Ј. 
Tarrant exhibited rome “ Photographs of Electric Sparks.” The 
photographs were of positive and negative sparks and of discharges 


between parallel wires obtained by means of an induction-coil and 
a Te:la transformer. 


JuNIOR INSTITUTION OF ExciNEEnS.— The twen'y-third annual 
dinner of tbe Institution was held last Saturday at the Hotel 
Cecil and was attended by a large company, including some distin- 
guished visitors, amongst whom were the Rt. Hon. Lord Farrer 
(Mem. of the Royal Commission on Canals and W aterways); E. B. 
Barnard, Esa., M. A., M P. (chairman of the Works ani Stores 
Committees, Metropolitan Water Board); Sir R. Melvill Beach- 
croft (Chairman of the Metropolitan Water Board); Sir Alexander 
В. W. Kennedy, LUD, F.R.S (President, Institution Civil 
Engineers); Dr. Glazebrook (President, IE. E); Mr. Dugald 
Clerk; Mr. B. Alfred Raworth, and others. The chair was taken 
by Mr. W. B. Bryan, President of the Junior Institution of Engi- 
neers, who in a few well-chosen words proposed the loyal toasts and 
* The Houses of Parliament." In replying on behalf of the House 
of Lorde, Lord Farrer explained why Private Bills in connection 
with important engineering projects had to go before House of 
Lords Committees. Engineers, he said, required a lot of land for 
their s:hemes, and according to the laws of the country, land 
could not be compulsorily acquired except by the consent of both 
Houses of Parliament. Speaking on the passing of the canals as 
means of trinsport, Lord Farrer denied that there was any con- 
spiracy on the part of railway directors to quench canal nariga- 
tion; the question was a purely economic one, and he pointed out 
also how railway rates were governed by steamsbip competition. 
Mr. Barnard, acknowledging the taast on behalf of the House of 
Commons, referred to the chairman’s remark as to the great amount 
of unremunerated public work done by members of Parliament 
like himself as members or chairmen of committees. He some- 
times thought that it was hardly fair to engineers who had 
specialised in various branches of their profession that such work 
should be performed by unpaid public servants. It was probable 
that some deserving engineer, who had special ability or aptitude 
for the work, was being “done out of a job." He would like to see 
municipal appointments better paid, and to sce at the head of 
S-ate departments, such, for example, as the J.ocal Government 
Board and Board of Trade, eminent engineers instead of men of the 
calibre of the existing presidents. In tbe event of such a cilamity 
ач а burst reservoir, or a railway smash, a Board of Trade inquiry 
would follow, and the engineer wbo designed the work to pass the 
Board of Trade requirements would, in all probability, lose his 
reputation and his practice. Yet the President of the Board of 
Trade, whilst drawing a lirger salary than the engineer, would not 
be saddled with any responsibility. In his public work, the speaker 
had been much impressed by the versatility, wide general know- 
ledge, tact and bnsiness acumen of the engineers who had appeared 
before the Committees. 

Mr. B A. Raworth, in a humorous and witty speech, proposed 
the toast of the President of the Junior Institution of Engineers.” 
He said that the succession of their presidents included the best 
men from all the Institutions, and complimented the Institution 
оз the excellence of their president, council, and secretary. 
Replying on behalf of the guests to the toast proposed by Mr I. Н. 
Rugg (Chairman Junior Institution of Engineers), Sir R Melvill 
Beachcroft, commenting on a remark of Mr. Raworth’s on the 
erbject of rates, said that the Metropolitan Water Board paid 
£400,000 a year in rates, which represented about 131 per cent. on 
their gross income, or double this on tbe net income. Bir 
Alexander Kennedy also replied on behalf of the visitors. The 
popularity of Sir Alexinder with the members was very apparent. 
He was their first president, and has always taken а close interest 
in the Institution. He strongly deprecated specialisation by young 
engineers, and urged them to take an interest in all branches of 
engineering, во that they could follow up any line which opened 
out for them. It was impossible to know everything about even one 
branch of engineering, even if a whole lifetime were devoted to it, 
and by s-ecialising too soon in a particular groove, an engineer 


might find that in a few years his special line was not required, and 


he would get shunted into a blind siding. It was remarkable, said Sir 
Alexander, that the men who to-day were at the top of the tree in 
their special departments were generally experts in some other 
branch of ерріпеетіор than the one they started io. Of this, Sir 
Alexander ів a typical example; ho started as a marine engineer. 
The president was an ideal chairman, taying little, but always to 


the point; whilst sandwiched between the speeches was an enjoy- 
able musical programme. 


 RovaL Sotrery.—Among the papers down to be read at last 
night's meeting were:—Mr. R. Threlfall, “Oa the Purification and 
Testing of Selenium." Mr. O. U. Vonwiller and Mr. W. H. Mason, 
" On the Specific Inductive Capacity of a Sample of Highly Purified 
Selenium.” Communicated by R. Threlfall, F.R.S. Mr. S. W. J. 
Smith “Оп the Thermomagnetic Analysis of Meteoric and Artificial 


г Alloys.” Communicated by Sir Arthur W. Riicker, 


ABERDEEN MercganicaL SociETY.-—On the 25th ult., Mr. A. H. 
McKay, of the Aberdeen Corporation electricity works, delivered 


an address, entitled “Notes on Electric Motors" to a large and 
appreciative audience. 


INSTITUTION OF ELECTRICAL ENGINEERS (Lonpon ST i 

; UDENTS 

SEOTION).—The third annual dinner will be held at the Holborn 
Restaurant on Thursday, February 28th, at 7 for 7.30 p.m. 
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Electric Capstan Trials by the Clyde Navigation 
Trust.—At a meeting of the trustees, there was submitted a report 
by the mechanical engineer and the consulting electrical engineer 
on the results of the trials made at Prince's Dock, extending over 
a year, with the new patent electric capstans, as compared with the 
ordinary hydraulic and electric capetans, with the object of deter- 
mining the most suitable type for the remaining 30 or thereabonts, 
that will ultimately be required for Clydebank Dock. There was 
also read a report by the traffic superintendent, stating that, from 
observations of its working, the new capstan was, in his opinion, 
more effizient than those of the ordinary type. The Committee, 
being satisfied that the patent capstan was better tban the ordinary 
capstan as regards working, efficiency and economy, agreed to adopt 
it. The tenders for the supply of six of the patent capstans were 
submitted and examined, and, after consideration, it was agreed to 
recommend acceptance of the tender of Stothert & Pitt, Ltd., at 
£230 each, being the lowest, but before doing во the Committee 
instructed Messrs. Stothert & Pitt's price to be got for 12, and 
remitted to the convener and Mr. Gilchrist to authoriee 12 to be 
ordered instead of six, if they deemed the reduction in price 
reasonable. 


A G.E.C. “At Home."—The staff of the General 
Electric Co.'s Glasgow branch held their “At Home” on 
Thursday, 7th inst., at the Arcade Café. About 120 tat down to 
table under the chairmanship of Mr. Warde, who was ably seconded 
by Mr. Sims, after which the evening was occupied with musi: 
and dancing, which were kept up with great spirit till с'ове on 
midnight. 


Meter Testing.—In our advertisement pages to-day will 
be found particulars of rules and rcale of fees in connection with 
the testing of electric meters by the L С.С. 


Electric Shock Fatalities.—A settlement bas been 
effected in the action by Wm. Melville against the Glasgow Cor- 
poration for damages in respect of the death of his son, who was 
killed in Stirling Road sub-station of the electricity department 
while interfering with the switches on the high-tension switchboard, 
and the action bas been taken out of Court. The terms of. settle- 
ment have not been disclosed. 


Robertson Fire Brigade.— On Saturday last the 
members of the Robertson Fire Brigade held their annual dinner 
at Brook Green Hotel, W. The dinner was succeeded by a smoking 
concert, and a very enjoyable programme was goue through. 
During the evening Mr. Wil-on congratulated the fire brigade on 
their excellent work, and on their success in the various competitions 
in which they had engaged. Mr. Ralph replied on behalf of the 
brigade, and eaid that they owed their success mainly to the 
support and encouragement which the firm gave to their employés 
on every occasion. The fire brigade have been the winners this 
year of the City of London Challenge Shield, the L. P. F. B. A. Cham- 
pionship Cup, and the Hitchcock Challenge Shield. A large number 
of friends were present. 


Parliamentary.—IRELAND.—Several provisional orders 
will be sought in the coming Parliamentary Session in con- 
nection with Irieh electrical undertakings. These include 
Carrickfergus Electric Lighting, Cork Rural District Electric 
Lighting, апа the Cavehill and Whitewell Tramway Bill. The 
lut is to secure running powers over the Belfast Corporation 
system. 


Hull Tenders.—In regard to tlie question of the tenders 
for new plant, referred to in our last issue, the matter seems to 
have given rise to considerable discussion at a recent City Council 
meeting. We are g'ad to note tbat the Committee's recommend- 
ation to discriminate against British plant has been referred back 
by a majority of 30 votes to 12. 


Appeal Allowed,—DvpLEy Tramway Саве, —1п the 
Court of Appeal on Wednesday last week, an appeal by the 
Dudley, Stourbridge and District Electric Traction Co., Ltd., from 
а judgment of Mr. Justice Swinfen Eady in an action which they 
brought against the Dudley Corporation, was heard. Оп the 
following day, Lord Justice Williams gave judgment allowing the 
appeal He said that no one disputed that the word railway 
embraced the use and occupation of the fabric as well as the 
fabric itself, and no one denied that the word “ railway ? jn this case 
was capable of that meaning. The actual eubject matter of sale was 
the goodwill of No. 5 Railway. Section 63 modified Section 4, 
and the former section authorised the transfer, not merely of the 
railway structure, but the transfer of it asa going concern, with 
the power of carrying on the undertaking. What was sold was & 
railway as a going concern, using the word “railway” in its wider 
sense. Lords Justices Farwell and Buckley concurred, and the 
appeal was allowed accordingly. 


Woolwich Electricity Undertaking.—The Electricity 
Committee has issued a report on the electricity undertaking, 
containing the commenta of Sir A. B. W. Kennedy on, the 
scheme. The Committee recommends the closing of the wiring 
department as from March 31st next. The chairman of the Finance 
Committee has stated that the only solution of the financial diffi- 
culty in connection with the undertaking is to levy а special rate, 
which may amount to 8d. in the £. The late chairman of this 
Committee has expressed the opinion that a 10d. rate will be 
required. 

(Continued on page 271.) 


Ex ҮА 


4 — 


Vol. 60. No. 1,525, Реввоавт 15,190] THE ELECTRICAL REVIEW. 267 


THE NECAXA POWER PLANT, MEXICO. 


нше North America is the home of big things in the way 
of hydro-electrical plants and long-distance transmissions at 
high pressures, up to the present Mexico has not figured 
prominently in such developments. 

A most extensive undertaking of this character has, how- 
ever, recently been inaugurated in the vicinity of the City of 
Mexico, by the Mexican Light and Power Co., a Canadian 
venture, which is calculated to assist largely in the coming 
industrial development of the locality. 

At about 90 miles north-east of the City of Mexico, the 
rivers Tenago and Necaxa issue from the mountains, at a 
height of some 1 mile above sea level, subsequently joining 
and flowing 70 miles eastwards to the sea; and a series 
of falls are formed, having a total drop of 4,500 ft. in 
10 miles. | 

In the initial development of the water power, the river 
Tenago was diverted into the Necaxa River by а 40-0. dam 
and a tunnel 8,000 ft. long, the joint flow being stored in а 
reservoir at Necaxa with a capacity of 1, 585,000, 000 cb. ft. 

From this reservoir a series of pipe lines and tunnels carry 
water to the first power plant, with a drop of 1,470 ft. ina 
mile. 

An interesting point in regard-to the provision of the 
dams was that they were constructed by the “ hydraulic fill " 
method, a system originating in California. In this system 
the materials of construction are cut away from the 
neighbouring hills by means of a stream of water, which 


boulders and gravel are deposited on the faces, and the fine 
mud and water in the centre of the dam. 


From the Necaxa reservoir, two riveted steel pipes, each 


8 ft. diameter and 3 in. thick, subsequently reduced to 6 ft. 


Dam CONSTRUCTION, NECAXA, BY THE “HYDRAULIC FILL” 
METHOD. 


diameter, lead to two receivers, each 22 ft. long and 7 ft. 
diameter, and from the latter six 30-in. pipes pass down to 
the power house, a distance of some 2,460 ft., 1,900 ft. of 
which lies in two parallel tunnels constructed at an angle of 
41° with the horizontal. 


Pipe [лке AND RECEIVERS UNDER CONSTRUCTION. 


carries them down a sluiceway into a flume supported on trestles 
over the site to be occupied by the dam. The materials 
discharge through pipes on either side of the flume, the dis- 
charge taking place near the embankment, so that the 


30-IN. Pipes ENTERING THE Power HOUSE. 


Оп the 30-in. pipes, 30-in. diameter relief valves are pro- 


vided, pipes from which lead up the hillside, some' 310 ft., 
to an elevation above the crest of the dam. 


Two expansion jointe of the diaphragm type are provided 
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in each 6 ft. pipe line, and packed slip-joints in each 30 in. 
pipe line. | 

The 30-in. pipes and flanges were forged complete from опе 
piece of sheet steel, two cast-steel clamping rings being slipped 
on behind the flanges, through which 22 bolts of 14 in. 
diameter were subsequently fitted for clamping purposes ; 
the pipe thickness varies from *4 to 95 in. at the lower end. 

The pipe lines pass into the basement of the power 
house building, which is located in the canon below the 
lower Necaxa Fall, with its vertical drop of 740 ft., and 
terminate in 28-in. valves operated by hydraulic power. 


5,000-KW. VgRTICAL SHAFT GENERATOR UNIT, NECAXA. 


The power house i8 a steel and concrete building standing 
on а concrete foundation ; one half is devoted to the wheels 
and generators, and the other, in two storeys, is occupied by 
transformers and switchgear. 

The hydraulic plant installed consists of six vertical shaft 
impulse-wheels, normally rated at 7,000 H.P., but with a 
maximum output of 9,000 H.P. The wheels are of 100 in. 
pitch dia. and run at 300 R.P.M.; each has 24 steel 
buckets clamped to а solid cast-steel centre, and is provided 
with two regulating nozzles, coupled together and to a 
by-pass valve on the end of the pipe line, and arranged so 
that when the nozzles open the valve closes, and thus keeps 
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View OF THE Four 10,000-Kw. TRANSMISSION LINES. 


the flow of water constant, avoiding water shocks. A 14-in. 
dis. shaft carries both wheel and generator, supported at its 
lower end by a 30-in. thrust bearing, under which oil at 
150 lb. pressure is pumped. 


It is claimed that the double nozzle, in reducing the size 
of jet and bucket, enables a smaller wheel of higher speed and 
unimpaired efficiency to be used ; furthermore,the two nozzles, 


TRE No. 1 Necaxa PowkR HoUsE. 


being on opposite sides of the wheel, reduce the thrust on 
the bearings.  . 

A governor controls the valves, admitting oil from a 
pump to the thrust bearing, and water from the penstock to 


60,000-voLT AND TELEPHONE INSULATORS, NECAXA 
TBANSMISSION. 


the pistons which operate the nozzles and by-pass. The 
electrical generating plant consists of six 5, 000-K W. revolving 
field three-phase alternators, generating at 4,000 volts 


pressure and 50 cycles. Two direct connected 60-KW, 
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exciters and two 250-KW. induction. motor-driven exciters 
supply energy for excitation at 125 volts pressure. 

Exciting sets taking power from the main units were used 
in preference to wheel-driven unita, on account of the small 
nozzles used with the latter, getting choked. 


open instantaneously a short-circuit of the entire power 
system. They are also equipped with disconnecting air 
switches, so that the oil switches and other devices can be 
cut off from the system for repair and inspection. 

The oil switches are ona gallery, with the controlling 
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CROSS-SECTION THROUGH THE NECAXA PowBR Hovusk. 


Energy from the generators is fed to five banks of water- 
cooled transformers, each consisting of three 2,000-Kw. 
unità arranged to step up the pressure to from 40,000 to 
60,000 volts for transmission purposes. 

The transformers are placed in a closed fire-proof compart- 
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STEEL TRANSMISSION TOWER. 


switchboard in the centre, where tlie operator can obtain an 
unobstructed view of the machinery. "The small controlling 
switches for the large oil switches, with the miniature lamps 
which indicate their position, are mounted on a bench-board 
with dummy bus-bars to form a wiring diagram, so that the 


i Switch board |. 


4,000 v. Bos-bars 


60,000 v. Oil Switches ? рия 
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PLAN OF THE Necaxa No. 1 Power HoUsE, SHOWING ARRANGEMENT OF WHEEL Pits, GENERATORS, SWITCHGEAR, &c. 


ment, separated from the generator room by steel bulkheads, 
on account of the large quantity of oil used for insulation. 
he wiring consists of insulated cables in conduits 
aid bare wires in brick and concrete compartments, and a 
mbetantial concrete wall isolates every wire, switch or light- 
ning arrester. The main switches are all of the oil type, 
controlled electrically from a distance, and any switch will 


attendant can always see how the apparatus is connected, and 
thus avoid mistakes. 

On vertical panels, above the bench-board, are the 
indicating instraments which show at any instant the speed, 
potential and power at which the plant is operating. These 
instruments are also placed in such a manner, with relation 
to the dummy busses and operating switches, that the 


bs d — ——— ан 


270 | THE ELECTRICAL REVIEW. [Vol. 60. No. 1,525, Frnndanr 15, 1907 


operator cannot become confused. At the back of the 
board are the. registering instrumenta which record 
the pressure and output of the plant. The switchboard 
forms a room surrounded by ornamental ironwork, with the 
instruments and controlling devices on the outside. 

Four 60,000-volt power. transmission circuits, on two 
tower lines, connect the power house to the City of Mexico 
sub- station, and two circuits connect the latter to the sub- 
station at El Oro for supplying the gold and silver mines in 
the district. 

The distance from Necaxa to Mexico is 94 miles, and 
from Mexico to El Oro 75 miles: the total length, there- 
fore, will be 169 miles, making it the longest power trans- 
mission in regular operation. The loss in the transmission 
circuits between Necaxa and Mexico, with 100 per cent. 
power factor at 60,000 volts, will be 8 per cent. at full load, 
80 that the entire power can be delivered over two of the 
four circuits, or one-half the transmission system, with only 
16 per cent. loss, should the other half be disabled. The 
loss in transmission from Mexico to El Oro is only 5 per 
cent. | 

The circuit-breakers at Necaxa, Mexico, and El Oro are 
arranged to cut out automatically any transmission circuit 
which becomes damaged, without interruption to the power 
service. 

The transmission towers are built up of steel anglea, 
heavily galvanised, and are 58 ft. high over all; the trans- 
mission cables are supported on 14 in. diameter porcelain 
insulators, at a height of 40 to 46 ft. above ground, and are 
triangularly disposed, 6 ft. apart. 

A 14-ft. extension above the tower, carries a galvanised 
steel cable with lightning arrester to protect the apparatus 
from damage. 

The standard spacing of the towers is 500 ft., but spaus 
up to 1,500 ft. are made with higher towers. 

The steel towers offered greater facilities for transportation 
and a longer life in Mexico. The long spans also reduced the 
number of insulators. The latter are made in three parts, 
cemented together, and cemented on to a 2-in. steel-pipe pin 
which is fitted on to a 4-in. pipe cross-arm in the case of the 
lower conductors, and on a 3-in. pipe extension for the upper 
ones. The insulators were tested to 120,000 volts pressure. 

The conductors are six-strand copper cables, „ in. 
diameter, with hemp centres, and are attached to the insu- 


The Mexico building contains 16 1,800-Kw. step-down 
oil transformers and the necessary switchgear, in fireproof 
cells, arranged to furnish energy at 1,500, 8,000 and 6,000 
volts pressure for use in the city, where the: cheaper power 


Tus TEMPERLEY ELECTRIC TRAVELLER. 


from Necaxa is taking the place of an existing supply from 
four steam-driven plants. — 


The El Oro sub-station contains nine similar 1,800-KW. 


step-down transformers, for the local distributions at 3,000 
and 6,000 volts pressure. 
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ELECTRICALLY-OPEBATED TEMPERLEY TRANSPORTEB, ALBERT Dock, HULL. 


lators by bolted clamps, no tie wires being used. Duplicate 
telephone lines are supported on the towera, 10 ft. below the 
power transmissions. 

The sub-stations in Mexico City and El Oro follow the 
general design adopted in the power station. 


The company contemplates building another power house, 
immediately below the existing one at Necaxa, to utilise the 
same water under a head of 700 ft., developing some 20,000 
H.P.; and another fall in the vinicity can furnish, an 
additional 30,000 H.P. when required. | 
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In conclusion, we may mention that the pipe lines were 
supplied by the Actien Gesellschaft Ferrum, of Kottowitz, 
Germany; the impulse wheels by Escher-Wyss & Co., of 
Zurich ; the generators by the Siemens Schuckert-Werke, 
Berlin; and the transformers and switchgear by the 


G.E. Co. of America. : 


CARGO HANDLING BY ELECTRICAL 
TRANSPORTERS. | 


Ох page 270 we illustrate the type of transporter 
which has just recently been installed by the Temperley 
Transporter Company at Ње Albert Dock, Hull, 
to the designs and specifications of Mr. T. M. 
Newell, the chief engineer for docks of the North-Eastern 
Railway Co. Each installation consists of a movable 
bridge transporter constructed for lifting maximum gross 
loads of 14 tons of general merchandise. The transporter 
beam is of such а length as to afford a total transporting 
distance of 101 ft., made up of a central span of 48 ft., an 
over-reach of 85 ft. on the water side, and 18 ft. on the 
land side. The arm over the water is made to hinge up so 
as to clear the maste and rigging of vessels passing or coming 
alongside. Оп the beam runs a “ Temperley” electric 
traveller driven by an electric motor, series wound, for run- 
ning on a 220-volt continuous current circuit, and complete 
with reversible controller and resistances. The motor drives 
through spur gearing, the hoisting and transporting motions— 
both motions being provided with a powerful hand brake. 
The electric controller and all of the operating levers are 
assembled in a driver's cab suspended from tbe traveller, and 
as the driver journeys on the electric traveller with the 
load, he has complete control over all of the operations, and 
can lift and lower his load at any desired point with 
the greatest exactitude. "The beam over the water is lifted 
and the iue plant is travelled sideways along tracks, by 
hand gearing. With these transporters, the handling of 
cargo at the Albert Dock, Hull, has been greatly 
facilitated, and economies effected in the dock labourage. 
Goods can be discharged from the vessels into the shed, or 
through the shed into the railway wagons or carte beyond, 
whilst the loads may, in the reverse direction, be taken 
from the railway wagons (or carts) on the far side of the 
warehouse, transported into the shed, or through to the vessel 
lying alongside the dock. The speeds specified by the 
North-Eastern Railway Co.'s dock engineer were 200 ft. per 
minute for both lifting and transporting operations, and 
theee requirements, we understand, have not only been 
bus but have, in actual working operations, been 
ei А 


NOTES. 


(Continued from page 266.) 


L. C. C. Tramways and Income-Tax.—The presenta- 
tion of а report on this subject by the Finance Committee, at 
Tuesday's meeting of the Council, led to a long debate of an elec- 
tio2eering character in relation to the finances of the tramways. 
It was stated in the report, which dealt with the assessment of the 
юа ет tramways for income-tax on profits under Schedule D, 
that the amount of the assessment was £89,249 in 1899-1900, 
£64,488 in 1900-1, £69,197 in 1901-2, £48,922 in 1902-3, £77,773 in 
1903-4, £165,943 in 1904-5, and £203,831 in 1905-6, the latter three 
years being subject to deductions. In explanation of this point 
the Committee stated that the assessment for 1903-4 was subject to an 
allowance for renewals on conversion from horse to electric traction, 
à question which was now underappeal. The assessments for 1904-5 
and 1905-6 were subject to similar allowances, and to allowances, 
which should be considerable in amount, for depreciation, and were 
also subject to the Inland Revenue authorities accepting as working 
expenees certain items charged in the accounts. The tax had been 
paid on the amounts sbown above for the first four years, and for 
the remaining four years sums amounting to £14,710 bad been paid 
00 account, pending the settlement of outstanding questions as to 

before-mentioned allowances; and it was probable that the 
figures of assessment for the last three years would be reduced in 
the end. The report proceeded to state that the figures related to 
Msesimenta under Schedule D only. — Income-tax was paid under 
Schedule A upon tramway property (depóts, offices, &.), and the 


amount of the assessments under A was, in accordance with the 
usual income-tax practice, deducted before arriving at the assess- 
ment under D, which represented what was virtually the 
surplus on working after deducting the amount of Schedule A 
assessments. The taxed tramway income was applied by the 
County Council in the first place to the payment of interest upon 
the debt incurred for the undertaking, and in the second place to 
the payment of the annual instalment in liquidation of the 
debt, and any balance was carried to а reserve fund, or applied in 
relief of rates or carried forward. In accounting to the Inland 
Revenue authorities for the income-tax deducted by the Council 
from interest on its consolidated stock, the Council was allowed 
to retain so much of such tax as represented interest paid out of 
income already taxed. Interest upon the money borrowed for the 
tramways undertaking was chargeable against the tramways 
income, and the Inland Revenue, therefore, would get tax twice 
over on the same income if the deduction and retention of tax on 
the interest were not allowed. In effect, the Council paid tax 
upon so much of the surplus on working the tramways as remained 
after deducting the proportion of such surplus as was applied to 
the payment of interest upon capital. The deduction in respect of 
interest on borrowed money was necessarily much larger in the case of 
the Council's undertaking than in the case of a company's under- 
taking, because the Council had borrowed the whole of the capital 
required for the undertaking, whereas, in the case of a company, 
only a relatively small proportion (if any) of ite capital would be 
loan capital. In comparing the financial results of the working of 
the Council's undertaking with those of a similar undertaking in 
the hands of a company, the true comparison must be between the 
net earnings of the two undertakings before the same were applied, 
in the case of the Council to the payment of interest on capital, 
repayment of capital or otherwise, and in the case of a company to 
the payment of interest on loan capital and dividends on share 
capital. The amount of income assessed to tax under schedule D 
afforded, therefore, in the opinion of the committee a fair standard 
of comparison of the results of working the two classes of under- 
takings. : 

The Loughborough Strike.—It was stated in Wednes- 
day's Standard that the strike at the Brush Co.'s Works was giving 
way. The men have been out about three months, and are gradually 
returning to work on the employers' terms. 


Electro-Harmonic Society.—The next concert (ladies' 
night) is to be held on the 22nd inst. at the Holborn Restaurant, 
commencing at 8 p.m. The vocalists on this occasion will be Miss 
B. Cartwright, Miss C. Herwin, and Mr. G. Gardner. The orchestra 
will be responsible for the instrumental music, and the names of 
Mies J. Mayell, Mr. F. Rome and Mr. T. Clare are on the pro- 
gramme to supply the humorous element. 


Fire at Burnley.—On January 29th а serious fire 
broke out at the extensive premises of J. R. Cooper & Co., cotton 
manufacturers, Burnley. The buildings include an engine room, 
boiler house, weaving shed, a large room with preparation 
machinery such as sizing, taping machines, and a rope works. The 
fire broke out in the boiler house, and this, together with engine 
room, sizing and taping room were practically ruined, and all the 
machinery in them, but the weaving shed and rope works were very 
little damaged. Negotiations were immediately entered into with 
the Corporation Electricity Supply Department to run these portions 
with motors off the Corporation mains. The work was put in hand 
immediately, and part of the machinery was started up again on 
February 5th, seven days after the fire. There will be in all a 
total of about 250 н.р. installed, and an agreement has been entered 
into between Messrs. Cooper and the Corporation for a 12 months’ 
supply. 

Bristol Tramways Ambulance Class.—At the invita- 
tion of Mr. Samuel White, J.P., managing director of the Bristol 
Tramways and Carriage Co., Ltd., the members of the recently- 
formed Tramways Ambulance Class met on Saturday evening, the 
26th ult., at Chivers's Restaurant, Promenade, Clifton, for supper 
and for the presentation of the certificates gained by those who 
successfully passed the examination in “ First Aid to tbe Injured.” 
Inthe unavoidable absence of Mr. White, the meeting was presided 
over by Mr. Charles Cballenger, traffic manager. In addition to 
the 51 certificated members, there were present Dr. J. S. Griffiths, 
Knight of Grace of the Order of the Hospital of St. John of 
Jerusalem in England, who was the examiner of the class; Dr. 
U. A. Hayman, superintendent of the Bristol Brigade of the 
Ambulance Association, and who delivered the course of lectures to 
the Tramways Ambulance Class; Dr. G. H. Barker, Tramways M. O.; 
Dr. E. V. Foss, Deputy M. O.; Mr. Geo. Matthews, manager, carriage 
department ; Mr. H. F. Cooper, secretary; Mr. Henry White Smith, 
accountant; Mr. Sydney E. Smith, assistant traffic manager; Mr. 
G. H. Challenger, motor-'bus department; Mr. F. Strong, car 
works department; and Mesers. Cotton, Greenland and Roberts, 
ambulance officers, who gave practical tuition in first aid work to 
the class in conjunction with the lectures. After supper the pre- 
sident referred to the pleasure it gave him to be present at the 
inauguration of the Tramways Ambulance Claes, and complimented 
the members on their success in the examination, no less then 52 
having gained certificates out of 54 candidates. He called upon 
Dr. C. A. Hayman to present the certificates. 

A lengthy programme of vocal and instrumental music was gone 


through. 

British Commission for the Milan International 
Exhibition.—A meeting of the Milan International Exhibitions 
Committee was held at the London Chamber of Commerce on the 
11th inst., the President (Sir Albert Rollit) in the chair. There 
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were also present Mr. A. Serena, Honorary Executive Com- 
missioner; Lord Brassey, Honorary President; Sir Thomas Brooke- 
Hitching, Mr. Thomas Cope, Mr. Imre Kiralfy, Mr. Edwin О. 
Sachs, Mr. E. Ristori, Mr. Arthur J. Giles, Mr. G. Briggs, Mr. C. 
Rozenraad, Mr. C. Pavin, Mr. E. Canziani, Mr. C. Busk, Mr. J. H. 
Polak and Mr. Kenric B. Marrey (Honorary Secretary). The 
Chairman said the Finance and other Committees had met that 
morning and had finally gone through the accounts, which would 
be presented to the Commission and would show a surplus of 
upwards of £4,000. Medals had been received and would be рге: 
sented by the Commission to the sucessful exhibitors. The suc- 
cess of the British exhibitors had been great, and the percentage of 
high awards which they had received through the juries was 
remarkable. The Executive Commissioner read the accounts in 
detail, and various payments to the staff and others were ordered to 
be made. The Executive Commissioner also presented the draft 
report of the Commission, to be made to the Government, and it 
was resolved to consider this at a future meetiny. 


The Electrical Engineers R.E. (Vols.)—The annual 
dinner of the Sergeants’ Mess was held at the Café Monico, on 
Saturday, February 9th, under the presidency of (.M.-S. Applebee. 
There was a fair attendance both of members of the mess and of 
repreeentatives of other corps. After the toast of the King had 
been duly honoured, the President proposed “The Officers.” 
Major H. M. Leaf and the other officers present briefly responded. 
The toast of the“ Permanent Staff“ was then submitted by C. S. M. 
Marsball in a few well chosen words. Capt. Dumble, R.E. (the 
Adjutant of the Corps) in reply said that, under ordinary circum- 
stances, this would be the last time he would address the mess as 
their adjutant, It had always been his aim to promote men best 
suited for that position to the rank of non-commissioned officer. In 
the regular army, obedience to and reliance on their officers were 
driven into the men by a painful process, so that in times of 
stress and strain they looked to these oflivers to direct them. This 
was not possible in its entirety in the auxiliary forces, and it 
was therefore necessary to promote those men who were used to 
leadership. He thanked the other members of the staff and the 
mess generally for the way in which they had co-operated with him 
in his work. At the conclusion of the dinner a successful musical 
programme was carried out under the direction of Sergeant Kibble. 


West Ham Corporation Electricity Works Dinner.— 
On Thur:day last week the first aunual dinner of the staff of the 
electricity supply department was beld at Liverpool Street Hotel. 
There was a large attendance, and an excellent programme of 
music and songs was provided, mainly by the staff. Mr. A. Hugh 
Seabrook, chief electrical engineer, presided, supported by the 
Mayor and Mr. Alderman Littler. 

After the loyal toast, Mr. F. E. Harris, the borough treasurer, 
proposed “The Mayor and Corporation of West Ham,” and spoke 
of the energy of the borough and the great work accomplished by 
the Corporation. The electricity department had helped to stimulate 
industry by cheapeuir: electrical energv. West Ham had grown 
very rapidly, апа the Corporation had done its best for the 
borough; perbaps it had done too much and too quicklv, but better 
times were coming. The Mayor, Ald. Spratt, in reply, poiuted 
out that West Ham was the seventh borough in the kingdom in 
size ; though its history was comprised withiu 21 years, it had pro- 
vided itself with every public service or institution that was pos- 
sessed by any borough in this country. The rates were hieb, but 
the municipal debt was the lowest of all the great towns. He 
compl«ined that too great a burden of cost for education was 
thrown upon the borough under existing conditions. There was a 
great future for the borougb, which possessed large and increasing 
industries, and encouraged them. 

Ald Littler proposed the health of “The Engineer and Manager 
and the Electricity Department" in a lengthy speech, eulogisiug the 
enthusiasm of the engineer, who had re-organised the department 
and got the utmost out of his staff. Mr. Seabrook, he said, was a8 
much & commercial man as an engineer—an essential qualification 
nowadays. In his reply, Mr. Seabrook expressed his vratitude to 
the committee for its complete confidence in him, without which 
success was not possible, and to his assistants — Messrs. Masters, 
Hunt, Eustace, Rockley and others— whose work was beyond 
raise. 

i Mr. J. Eustace proposed Тһе Visitors,” for whom Mr. F. A. 
Stern and Mr. J. К. Bork replied, the latter urging the Corpora- 
tion to pay good salaries to their staff—a point on which he felt 
keenly. Finally, Mr. F. J. Masters proposed The Press," and 
Mr. В. W. Weekes and Mr. Davis briefly replied. 


The function was very successful, and seems likely to become a 
hardy annual. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials —Mr. G. HOLDSWORTH, of 


the Bradford Corporation electricity department, bas been 


— 


appointed to the post of junior assistant engineer in the electricity 


department of the Keighley Corporatiun. 


Mr. G. B. Burrows, assistant mains superiatendent of the Roch- 
dale Corporation electrical engineers’ department, has been 


appointed assistant mains engineer to the Durham Collieries 
Electric Power Co., Ltd. 


Mr. W. B. Арлмв, senior engineer-in-charge at the Croydon 
electricity works, was presented with a clock by members of the 
staff on Thursday last week, be having resigred his appointment to 
take up duties at the Marylebone electricity works. 


The Gravesend and Nortbfleet Electric Tramway Staff has 
presented а gold ring and silk umbrella to Mr А W Kurptxe, 


the manager, in recognition of his services in orgarising social 
gatherings for the staff. 


The Bradford Corporation Electricity Committee bas appointed 
Mr. H. S. ELLIS, deputy electrical engineer at Cardiff, as deputy 
electrical engineer, at a salary of £250 per annum. 


Mr. Јонх B. Prickett, electrical engineer at Burry Port, was 


married on February 6th to Miss K. Jones, second daughter of 
Mr. F. Jones, of Broadhaven. 


The Rochdale T.C. has increased the salary of Mr. C. C. ATCHESON, 
electrical engineer, from £300 to £350 per annum. 


On Tuesday last week Mr. A. G. H. Davis, station superintendent 
at Exeter electricity works, who bas resigned the post to take up 
the appointment of electrical engineer at the Gun and Shell Factory, 
Cossipore, Calcutta, India, under the Indian Government, was 
presented with an address and a Webley revolver and attachments: 


in making the presentation Mr. Munro referred in eulogistic terms 
to Mr. Davis's ability and energy. 


The Farnworth U D.C., Lancs., at tbe last Council meeting 
unanimously arranged to give Mr. R. B. Lracn, their cbief 
electrical engineer and general manager, a three years 
agreement, with a progressive advance in salary of £15 the 
first year, £30 second, and £50 the third year, in recognition 
of his abilities, and of the steady progress of the Farnworth under- 
taking, which, we are informed, is now showing a substantial 


profit. Extensions are contemplated in the near future, and these 
Mr. Leach will design. 


On the 1st. inst., Mr. T. E. Morr (chief clerk) was presented with 
a cut-glass trifle bowl, mounted on a suitably inacribed silver salver, 
by the staff and workmen at the Bridlington Electricity Works, on 
the occasion of his marriage. The presentation was made by Mr. 
Arthur J. Beckett, borough electrical engineer. 


Mr Victor A. H. Mc2owEN, who was appointed electrical 


engineer to the Salford Corporation, tendered bis resignation to the 


Belfast Tramway and Electric Committee on the 11th inst. The 
Committee expressed ifs regret at his departure from Belfast, 
where he had so successfully laboured in connection with the 
electric lighting and tramway conversion. The Corporation 


offered him а position equal in value to his new appointment, in 
order to retain his services. 


By 17 votes to 7, Warrington T.C. bas increased the salary of 


the ele^trical engineer (Mr. F. V. L. Marrus), from £300 to £350 
per annum. 


The E.L. Committee of Battersea B.C. make the following pro- 
positions in regard to the electric lighting staff:—That Mr. A. 
WHITIE, station superintendent, be allowed the use of a portion 
of the residence at the central station, occupied by the late chief 
electrical engineer, with electric light and fuel, without any 
deduction from his present salary, viz, £140 per annum; that tbe 


salary of Mr. T. BENNETT senior shift engineer, be increased from 


£117 to £130 per annum; that the salaries of the other shift 
engineers be increased from £104 to #117 per annum. All the 
foregoing increases are to have effect from January ist last. Mr. 
W. Mears, meter superintendent, is to be placed on the staff at 
his present salary—4£117 per annum. The following scale of 
salaries for shift engineers is to be adopted :—Commencing salary 
£117, rising to à maximum of £150. 


Tramway Officials.—Blackburn T.C. has increased the 


salary of Mr. J. H. CowELL, tramway manager, from £260 to £300 


per annum, with further annual increments of £20, to а maximum 
of £400. 


General.— Mr. 


appointment as chief engineer to the North Wales Power and 
Traction Co., and bas now taken up special work in connection 
with the technical and commercial development of patents and 


inventions. Не will shortly make a trip to America on business of 


this nature, and on his return will open an office in London. His 
address, pro tem., will be 6, Mount Nod Road, Streatham, S.W. 


The Council of the Society of Arts attended at Marlborough 
House on 7th inst., when the Prince of Wales, president of the 
Society, presented the Society’s Albert Medal to Sir JOSEPH 
Witson Swan, F. R.., for the important part he took in the 
invention of the incandescent electric lamp, and for his invention 
of the carbon process of photographic printing. 


Mr. C. 8. Northcote informs us that the Electrical Manufacturers’ 
Association have appointed Mr. Е. NarpER and Mr. 


OPPEBNHEIMEK to serve as their representatives on the advisory com- 
mittee of the Wholesale Electric Traders (2, Queen Anne's Gate), 


and that the Electrical Contractors’ Association have appointed 


Mr. RasHLEIGH Рніррв and Мг. W. R. RawLnriwGs in a similar 


capatity to represent their interests. 


A. W. BEUTTELL bas resigned his 
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NEW OOMPANIES REGISTERED. 


Saldanha Bay Harbour and Ratlway Co., Ltd. (91,627).— 
This company was registered on January llth, with a capital of £157,500 in 
160,000 ordinary shares of £1 each and 150,000 deferred shares of 1s. each, to 

uire the business and assets of the Saldanha Bay Harbour and Estate Co., 
Lu. of Cape Town, including its freehold property and right to continue the 
Bills before the Cape Parliament for the construction of barbour works at 
Saldanha Bay and of a railway from the harbour to Porterville Road, to con- 
struct railways, tramways, waterworks and electric lighting and supply stations, 
кши ап sgreement with J. Dykes, Kc. The available net protits are to be 
applied /a) in paying a preferential dividend of 74 per cent. on the ordinary 
shares, and (5b) in paying on the deferred shares an amount equal to the aggre- 
gate sum of such preferential dividend. Any balance is to be divided equally 
between the ordinary and deferred shares. The first subscribers (each with 
one share) are:—G. Beeson. 1, Roxwell Road, W., clerk; H. Sorrell, 152, 
Hainault Road, Leytonstone, N.E., clerk ; E. Sorrell, 152, Hainault Road, 
Leytonstone, N.E., clerk; Amy M. Hesketh, 6, Sundorne Road, Old Charlton, 
Kent, clerk; C. E. Fayle, 3, Royal Parade, Muswell Hill, N., clerk; J. Bucking- 
ham, 38, Ratcliff Road, Forest Gate, F., clerk; and A. Peckover, 72, Nigel 
Road, Forest Gate, clerk. Minimum cash subscription 5,000 ordinary shares. 
The number of directors is not be less than two or more than five; the sub- 
scribers are to appoint the first; qualification, 250 ordinary shares; remunera- 
tion, £100 each per annum (£50 extra for the chairman) and 5 per cent. of the 
distributed profita in each year, payable only out of surplus remaining after 
nn cent. is paid on the ordinary shares and an equal aggregate amount on 
the deferred shares. such percentage not in any case to exceed £1,000 in any 
year. Registered office, 20, Copthall Avenue, Е.С. М 


Dynamic (French) Syndicate, Ltd. (91,809) —This company 
was registered on January 25th, with a capital of £8,200 in 500 preference shares 
of £10 each, and 4,000 ordinary shares of 1s. each, to adopt an agreement with 
Н. Lacy, to acquire any inventions and rights for France and tte French 
Col nies and possessions relating to the production, treatment, storage. appli- 
cation, distribution and use of electricity or to apparatus or appliances therefor, 
and to carry on the business of suppliers of electricity for light, heat and power, 
electricians, engineers, garage keepers, manufacturers of and dealersin electric 
cars and carriages or other electrically-driven vehicles, xc. The first sub- 
acribers are:—T. Н. Weguelin, 18, Clifford Street, W., gentleman, 800 preference 
and 1,300 ordinary shares ; Н. Lacy, Kelvin, Carshalton, engineer, 2,000 ordinary 
shares; В. Н. Weguelin, Coombe End, Kingston Hill, gentleman, 100 ordinary 
shares; L. W. P. Chetwynd, Coombe Nevile, Kingston Hill, Commander R.N. 
(retired), 100 ordinary shares; D. H. Allan, 20, Copthall Avenue, E.C., chartered 
accountant, 100 ordinary shares; A. Goodlet, 6, Parkhill, Carshalton, chartered 
rectetary, 200 ordinary shares; and J. Green, 5, Parkhill, Carshalton, engi- 
neer, 00 ordinary shares. No initial public issue. The number of directors is 
not to be less than two or more than seven: the first are T. Н. Weguclin, 
B. H. Weguelin, Commander L. W. P. Chetwynd, J. Green and D. H. Allan. 
So long as Н. Lacy holds one-third of the ordinary shares he may appoint a 
director, the said B. H. Weguelin being his firstnominee ; qualification (inelud- 
ing such nominee), 100 shares; remuneration, 50 guineas each per annum and 
5 per cent. of the surplus net profits after 5 per cent. is paid on the preference, 
and 58. per share on the ordinary shares, divisible. Registered office, 6, Broad 


Street Place, E.C. 


Mawdsley’s, Ltd. (91,783).— T bis company was registered on 
January 23rd, with & capital of £20,000 in £1shares, to take over the business 
of electrical engineers, carried on by R. A. Lister & Co., Ltd., at Rivers Mill, 
Dursley, Glos., together with the said premises, to acquire and exercise 

atenta Nos. 6,666, of 1902, and 9,604 and 21,972, of 1903, and All other patents, 
Inventions. rights and privileges granted to J. H. St. H. Mawdsley by an inden- 
ture dated May 16th, 1904, between himself and the Zone Dynamo and Motor 
Patents Co., Ltd., and to adopt agreements (1) between R. A. Lister & Co., Ltd., 
uf the one part and J. H. St. H. Mawdsley of the other part, and (2) between 
the said company of the first part, the said J. H. St. Н, Mawdsley of the second 
part, and W. J. Ashworth of the third part. The first subscribers (each with 
one share) are :—R. A. Lister, The Towers, Dursley, agricultural and electrical 
engineer; R. A. Lister & Co., Ltd., Dursley ; C. A. Lister, The Priory, Dursley, 
agricultural and electrical engineer; J. H. St. Hill Mawdsley, Heskin, Taunton, 
electrical engineer; A. H. Hunking, Tilsdown, Dursley, accountant; W. J. 
Ashworth, Parsonage Street, Dursley, accountant; А. A. Lister, The Towers, 
Dursley, agricultural engineer; and J. Mawdsley Gibbons, Beecheroft, Mossley 
Hill, Liverpool, iron merchant. Minimum cash subscription, £2,000. The 
number of directors is not to be less than four or more than five; the first 
are R. A. Lister, C. A. Lister, J. Mawdsley Gibbons, and J, H. St. Н. Mawdsley 
(all permanent). Should either R. A. Lister or C. A. Lister cease to be а director, 
R. A. Lister & Co., Lid., may, if holding 5,000 ordinary shares, appoint a 
successor; qualification (except nominees of R. A. Lister & Co., Ltd.), £500; 
remuneration (except managing director), £40 each per annum; C. A. Lister 
to receive a further £40 per annum for special services. The said J. H. St H. 


Maudsley is managing director for five years with £250 per annum anda further - 


£in any year in which the ordinary shares receive a dividend of 10 percent. 
the original shares are ordinary. Registered office, Zone Works, Dursley, 
7108. 

Platinum Substitutes, Ltd. (91,766). This company was 
registered on January 22nd, with a capital of £50,000 in £1 shares, to acquire 
from С. O. Bastian and G. Calvert the benetit for all parts of the world of 
certain inventions relating to sealing metallic conductors into or through glass, 
to tum the same to account, and to carry on the business of electricians, 
makers of cables, wires, lines, accumulators and lamps, suppliers of electricity, 
klass and metal workers, &c. The first subscribers are:—C. O. Bastian, Bar- 
tholomew Works, Kentish Town, N.W., with 500 shares; M. Harrison, Stock 
Exchange, E.C., stockjobber, with 1 share; P. S. Sykes, 33-4, Broad Street 
Avenue, E.C., chartered accountant, with 1 share; T. A. Burdett, Stock 
Exchange, E.C., stockbroker, with 1 share; W. Mathieson, Stock Exchange, 
E.C.. stockbroker, with 1 share; А. M. Lewis, Stock Exchange, E.C., stock- 
jobber, with 1 share; P. Vandervell, Stock Exchange, E.C., stockbroker, with 
I share; and G. Calvert, 27, Barrett's Lane, Stoke Newington, N., electrical 
enzineer, with 500 shares, No initial public issue. The number of directors 
19 not to be less than two or more than seven; the subscribers are to appoint 
the first; qualification, £100; remuneration, two guineas each рег board 
Meeting attended (chairman three guineas) and 5 per cent. of any net profits in 
excess of 50 per «ent, on the paid up capital, divisible. 


Eastern Electrical Syndicate, Ltd. (91,760).— This company 
waa registered on January 22nd, with a capital of £10,000 in £1 shares, to acquire 
coneessions for the establishment of electrical power and light stations in 
England and elsewhere and to carry on the business of electrica: and electric 
light and power supply engineers, tramway proprietors, contractors, tc. The 
first subscribers are:--R. C. Portbeim, 2, London Wall Buildings, E.C., 
engineer, with 100 shares; R. A. Fremantle, 77-80, Palmerston House, E.C., 
stockbroker, with 100 shares; T. W. Stratford-Andrews, Ceci] House, Wimble- 
don Common, &.W.. gentleman, with 100 shares; R. C. Pearman, 21, Old 
Sqnare. Lincoln's Inn, W. C., barrister, with 100 shares; W. R. Brooke, 219, 
Knightsbridge, S. W., late Indian Telegraph Department, with 100 shares; 
W. Н. Ftentiford. 1, Broad St. Place, E.C., chartered secretary, with one 
share; and J. H. Jennings, 1, Broad St. Place, E.C., clerk, with one share. No 
initial public issue; the first directors gre not named; qualification, 100 shares. 

мете office, Broad St. Place, Е.С. 


Sedneff Batteries, Ltd. (91,769).— This company was registered 
on January 22nd, with a capital of £1,500 in £1 shares, with objects chiefly indi- 
cated by the title. The first subscribers (each with one share) are:—H. M. 
Cordry, 6, Dundalk Road, Brockley, 8.E., clerk; J. E. Simister, 11, Ironmonger 
Lane, E.C., clerk; б. Rowson, 55, Great James Strect, Marylebohe, N.W., 
Чет; К. B. Cannings, 81, Camilla Road, South Berinondsey, S. E., clerk ; 
aaa Read, 11, Ironmonger L ne. E. C., solicitor; J. Bolton, 175. Friern Road, 
ам Dulwich, S. E., clerk ; and L. Downes, 11, Ironmonger Lane, E.C., chartered 
secretary, No initial public issue. The number of directors is not to be less 
EAA ot more than seven ; the bsc be are to appoint the first; quali. 

i One shure; wmüUUvratrdn ab Axed by the company. 


J. H. Street, Ltd. (91,826).— This company was registered on 
January 20th, with a capital of £500 in £1 shares, to acquire the business of 
electrica] engineers, cycle and fishing tackle dealers, &c., carried on at Unicorn 
Hill, Redditch, by J. H. Street, and to carry on the same and the business of 
suppliers of electricity, manufacturers of and dealers in railways, tramway, 
electric, magnetic, galvanic and other apparatus, &c. The first subscribers 
(each with one share) are:—J. Н. Street, Unicorn Hill, Redditch. electrical 
engineer; Miss F. M. Thomas, 6, Hewell Road, Redditch; J. E. Wilkes, 10, 
Milne Street, Redditch, traveller; A. Thornton, 57, Lodge Road, Redditch, 
foreman; H. Guillaume, Clive Road, Redditch, manufacturer: C. F.. Layton, 21, 
Melen Street, Redditch, manager; and УУ, Allen, The Shrubbery, Prospect Hill, 
Redditch, electrical engineer. No initial public issue. Registered without 


articles of association. 


Seagers, Ltd. (91,906).—This company was registered on 
January 3lst, with a capital of £30,000 in £1 shares (21,000 5 per cent, cumulative 
reference), to adopt an agreement with F. H. Seager for the acquisition of the 
usiness carried on as ** L. J. & С. Seager,” with freehold and leasehold land. 
buildings, plant, stock, &c., appertaining thereto, and to carry on the business 
of consulting, mechanical, marine, electrical and general engineers, boiler- 
makers, founders, smiths, ironmongers, ќс. The first subscribere (each with 
one preference share) are :— F. H. Seager, Overy House, Dartford, engineer; 
Miss E. D. Seager, Overy House, Dartford; C. H. Gilbert, 12, Carlton Road, 
Sidcup, engineer: Mrs. E. Gilbert, 12, Carlton Road, Sidcup: H. Brier, 1, 
Miskin Road, Dartford, engineer; Mrs. V. M. Brier, 1, Miskin Road, Dartford ; 
and W.M. Newton, Summerhill Cottave, Dartford, stationer. No initial public 
issue. The number of directors is not to be less than two, or more than tive; 
the first are F. H. Seager, C. H. Gilbert and H. Brier; qualification, £500; 
remuneration ай fixed by the company. Registered oflice, Overy Street, 


Dartford. 
Robstone Lamp and Illuminating Co., Ltd. (91,845).— 


This company was registered on January 25th, with a capital of £2,000 in £1 
shureg, to adopt an agreement with F. A. Mitchell-Hedges, A. B. U. Robson 
and A. Kevan, and to manufacture and deal in the Robstone’’ and other 
electric lamps and all apparatus and things used in connection with the diffusion 
of electric light, including standards, brackets, reflectors, electric signa and 
illuminations, &c. The first subscribers (each with one share) are:—F. A. 
Mitchell-Hedges, 120, Fenchureh Street, E.C., contractor; А. B. U. Robson, 
110, Fenchurch Street, E.C., merchant; A. Kevan, 120, Fenchurch Street, E.C., 
accountant; Mrs. D. A. Mitchell-Hodges, 70, Claverton Street, Westminster ; 
W. H. Cherry. 110, Fenchurch Street, E.C., merchant; Mrs. P H. P. Robson, 
Royston Park, Pinner; and J. Stone, 110, Fenchurch Street, E.C., merchant. 
No initial public issue ; registered without articles of association. Registered 


office, 120, Fenchurch street, К.С. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


London Sherardising Co, Ltd. (89,533)— This company's 
annual return was filed on December 15th, when 16,000 shares had been taken 
up out ofa nominal capital of £20,000 in £1 shares. £4,000 has been received, 
and £13,000 isconsidered as paid. Mortgages and charges: Nil. 


General Electric Sign and Engineering Co., Ltd. (90,297). 
—This company'sstatutory report, dated December 19th (filed December 20th), 
shows 1,510 shares taken up and paid for in full out of a nominal capital of 
42, 000 in £1 shares. Nomortgages or charges registered. 


Sevenoaks Motor-Car and Electrical Co., Ltd. (90,070).— 
This company’s statutory report, made up to December Pih. shows 2,000 pre- 
ference and 2,508 ordinary shares taken up out of a nominal capital of £6,000 in 
2.000 preference and 4,000 ordinary shares of £l each. £1 per share has been 
called up on 2,548 ordinary and 4000 preference are considered as fully paid. No 
mortgages or charges registered. : 


Electrical Industries Development Co., Ltd. (89.461). — 
This company's annual return, made up to October 23rd last, was filed on 
January "th. " shares have been taken up out of a nominal capital of £25,000 
in 20,000 preference and 5.000 ordinary shares of £1 each. £7 has been received. 
Mortgages and charges: Nil. 

Kupron, Lid., electro-depositors, Clapham and Kennington 
(87,749).--Particulars of £3,000 debentures, created January 2nd, 1907, charged 
on the company's undertaking and property, present and future, including 
uncalled capital, have been filed pursuant to Section 144) of the Companies 


Act, 1900. No trustees. 

Benton, Keighley & Reynolds, Ltd., chemical, electrical 
and general engineers, Fulham (81,661). -Issue on January Irth of a £250 5 per 
cent. debenture, part of series created November 16th, 1906, to secure £2,000, 
charged on the company's undertaking and property, present and future, includ- 
ing uncalled capital, ranking in priority to previous series. No trustees. Pre- 
viously issued of same series, £750. 

Britannia Electric Lamp Works, Ltd. (London; registered 
in 1903) (77,908).—A tnemorandum of satisfaction in full of debentures dated 
March 3rd, 1905, securing £210, has been filed. Consent has been given for the 
registration of a latter company, tbe Britannia Electric Lamp Works 


(1905), Ltd. 

Lumb Electrical Bleaching Co , Ltd. (Edenfield) (91,562).— 
Issue on January 19th of £14,200 5 per cent. tirst and £11,725 6 per cent. second 
debentures, parts of series created January 18th, 1907, to secure £15,000 each. 
Property charged: The company's undertaking and assets, present and future, 
except uncalled capital. No trustees. No previous issue of either series. 


Electric Vehicles Development Co., Ltd. (90.213)— The 
statutory return, dated December "th (filed December 12th) show 612 shares 
taken up and paid for in full, out of a nominal capital of £1,000 in £1 shares. 
Up to January 10th £1,610 debentures (part of £3,000 authorised) bad been 


issued. 


Allan Electrical] Syndicate, Ltd. (69,257).— This company's 
annual return was filed on January 31st, when 660 shares had been taken up 
out of & nominal capital of £1,000 in £1 shares. £600 has been received and 


£60 is considered as paid. Mortgages and charges: Nil. 


CITY NOTES. 


Bristol Tramways and Carriage Co., Ltd. 


Sm Gro. WRHrrR presided on 6th inst. at the annual meeting held 
at the Grand Hotel, Bristol. In moving the adoption of the 
report (see ELECTRICAL Review, February 1st, p. 197), he said that 
in the carriage department the traffic receipts bad increased by 


£12,547, but the tramway department produced 429/104 less. The 
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total revenue showed a net increase of £10,027. The forage 
account was smaller by £1,271. The total general expenses were 
£28,734, against £27,772, the difference being in rates and taxes. 
In the item of renewals and maintenance there was nn additional 
outlay of £1,600. The money spent in maintaining the permanent 
way, rolling stock, and other items of equipment, amounted in the 
year to £49,342, against £47,737 in the corresponding period. The 
total expenditure for the year was £176,461, leaving a profit of 
£90,307, against £85,080 in the corresponding period, aud with the 
exception of the year before last this was the largest profit they 
had ever made. During the year they expended something over 
£55,000 in adding to their lines, properties and equipment. It 
included the outlay on the Filton extension, the new motor-'bus 
depót there, the cost of the motor-’buses so far delivered, and of 
some properties they had purchased in Bristol. The total number 
of passengers carried during the year was 46,902,257, an increase of 
1,608,080 passengers. Of course, they would understand that this 
large increase іп tbe number of passengers carried was due to the 
motor services which they commenced during the past year, and 
which the report informed them would be still further developed 
when the omnibuses now on order were delivered. It was probable 
that some would expect him to enter into the question of the cost 
of working motor-omnibuses, but there was no immediate object to 
be served by any dissertation on the subject. Their experience 
went to show the ability of the omnibuses to catry а large volume 
of traffic, and they were giving them a thorough test and securing 
for themselves much practical acquaintance with their handling, 
though he might poiot out that whilst work of this kind was in its 
experimental stage, and one of the main objects was the testing 
the adaptability and character of such vebicles to perform the 
work expected of them, the percentage of working expenses must 
necessarily be high. Their experiments had been most interesting, 
and they would continue to give this growing branch of their 
business their careful etudy and attention in the hope that with 
patience and money, perbaps a good deal of both, а satisfactory 
outcome might be secured. During the past year they had con- 
structed the tramway extension from the Horfield terminus along 
the main road to Filton, and intended opening it for public traftic 
this month. This was one of the lines where they had a period of 
42 years undisputed possession. They believed the district would 
develop rapidly, and felt assured that the outlay in this extension 
would well repay them. During the year they had made two 
departures in extending workmen's cars and reducing the working 
period of the traffic staff from 10 to 9 hours per day. 


Charing Cross, West Eod and City Electricity 
Supply Co., Ltd. 


Мв. FLADGATE presided at the extraordinary general meeting held 
on 7th inst, and he moved a resolution approving the new Bill 
referred to in our last issue. He said that the Bill was being pro- 
moted by all the existing London electric lighting companies. 
They did not think that so very much more energy was wanted 
than at the present moment was given. A very large proportion of 
the horse-power witbin the area of the existing London companies 
was now being supplied with electric energy, and a very much 
greater proportion than was suggested by Mr. Merz. The L.C.C. 
had lodged a Bill seeking to become the authority to supply 
London with energy in bulk. He, for one, did not think that for 
some years to come there was any necessity whatever for any 
further stations being put down to supply energy in bulk. The 
existing stations of the London companies had, at tbe present 
moment, at least 25,000 kw. of energy available for supplying the 
wants of the manufacturer. 'The normal inctease of London was 
not more than 8,000 kw. per annum; therefore, they had got prac- 
tically three years’ supply in hand at the present moment among 
the London companies. In the existing stations of the London 
companies, without the erection of further buildings, there was 
available space to put down machinery for a further 50,000 xw. 
There was no need for an independent body to put down а new 
station at present, when they had in hand something like three 
years’ supply, and the potential power, at a very small expense, of 
creating energy in London to supply at least seven or eight years. 
The London companies were proposing to reduce the maximum 
price for bulk supply to the manufacturer to a figure which was 
Mc the same as that which had been suggested by Mr. 

erz. In return for this concession they asked to be allowed to 
supply each other or the local authorities with energy, and, if 
necessary, to link up their existing stations. That was only what 


was 80me time back practically suggested to them by the Board of 
Trade. 


Imperial Tramways Co., Ltd. 


Sm GEORGE White presided at the annual meeting held at Bristol 
on 6th inst. In moving the adoption of the report (see ELECTRICAL 
Review, February 8th, page 236), he referred to the company's 
holding in the L.U. Tramwaye (1901), Ltd. That company's report 
had not yet been issued, but tbeir colleague, Sir Clifton Robinson, 
who во ably directed its operations, told him that the total receipte 
were larger than ever, being £327,838, and that the profits 
exceeded thore of any former year, whilst the company were busily 
engaged in carrying out the linking up of their system, vid Wim- 
bledon, with the London County Council's Bouth London electric 


tramways system, and the opening of these additional through 
routes between London and Surrey and Middlesex could not fail to 
bave an important and beneficial effect upon the traffic of both these 


large systems. 

“The report was adopted. At a special meeting that followed, 
Mr. Н. C. Goprray explained the company's proposals for con- 
structing a tramway and widening and altering roads in the North 
Riding of York County. The meeting approved the proposed Bill, 


Baker Street and Waterloo Railway Со, 


THE directors’ report submitted to the half-yearly meeting held 
on Tuesday, shows that the expenditure on capital account during 
the period amounted to £87,578. The revenue receipta from all 
sources amounted to £44,580. The working expenditure, so far as 
it was payable by the company, was £33,328 14s. 1d. The charges 
for maintenance and administration are payable by the Under- 
ground Electric Railways Co. of London, Ltd., until the con- 
struction of the railway has been completed. The balance carried 
to the credit of net revenue is £11,253. The number of passengers 
carried since the opening of the railway has been as follows:— 


Number, including 
estimated journeys by 
season ticket holders. 
an А 5 8,006,276 
oe xs #5 г; .. 6,799 

The opening of the Great Northern, Piccadilly and Brompton 
Railway on December 15th bas placed many important parts of 
London, extending from Finsbury Park in the north to Hammer- 
smith in the west, in direct and rapid communication with the 
places served by this railway, and the exchange of passengers at 
Piccadilly Circus already shows that the public appreciate the value 
of the new facilities, and are using them in numbers which increase 
each week as the existence of these facilities becomes better known. 
The adoption of differential fares, instead of a uniform 2d. fare for 
all stations, which took place on July 22nd last, has resulted in a 
satisfactory increase both of traffic and revenue. Through bookings 


Half.year ending. 


June 90th, 1906 (16 weeks) 
December 81st, 1906.. 


. are now in operation with the District, the Great Northern, Picca- 


dilly and Brompton, the Metropolitan, the City and South London 
and the London and South-Western Railways, and the through 
traffic is increasing satisfactorily. The interchange of passengers 
with the Central London Railway at Oxford Circus also shows а 
steady growth. The proposed extension from Edgware Road to 
Paddington has not yet been commenced, but the matter is under 
consideration. The company owns 3 m. 53 f. constructed, avd there 
are 1 m. 47 f. constructing or to be constructed. The passenger train- 


mileage for the half-year was 414,598, and the car-mileage 
1,100,032. 


Mr. Т. J. Hare presided at the meeting. In proposing the 
adoption of the report, he said that dealing first with the capital 
account, a further amount of £100,000 debenture stock had been 
created, and £4,400 raised, and an additional £12,008 had been 
received on the ordinary shares. The capital expenditure during 
the half-year was £57,577 10s. 4d., and the estimated expenditure 
on that account for the current half-year was £200,000. During 


_ the half-year they had carried 6,799,895 passengers, and had 


received £44,263 12s. 7d.; the average number of paseengers per 
week had been 261,535, and the average weekly traffic reccipts 
£1,702 18s. 11d., against 187,892 passengers, and £1,452 188. in the 
previous four months, during which the railway was opened, whilst 
for the last six weeks since January lst, the average number of 
passengers had been 379,064, and the receipte £2,357, showing that 
the public were at length learning to use the railway and to avail 
themselves of the great facilities it offered them for getting to 
almost any part of London by the interchange with other railways 
with which it was connected. The traffic of the past week was а 
record—£2,445. £316 12s. 3d. was received for transfer fees and 
sundries. The total working expenses were £33,327 14s. 1d. 
exclusive of cbarges paid by the Underground Railways Co. under 
their construction contract. Power cost £11,918 13s. 2d.; repairs 
of rolling stock, £862 2s. 9d.; traffic expenses, £17,017 1s. 2d. 
compensation, £15 13.. ; and passenger duty, £194 188. 3d. As he 
stated last half-year that duty was а most unfair tax on the tube 
railways, which were in competition with omnibuses and tramways 
that had no passenger duty to pay. Their fares were 
very low, averaging a little over lid. per passenger. They 
were alsd heavily rated, the amount paid in the half-year for rates 
and taxes being £3,319 58. 9d. The balance carried to net revenue 
was £11,252 108. 9d., to which was added £3,008 8s. 8d. for interest 
and rents. To pay interest on debenture stock and certain rents 
payable by the company required £14,578 10s. 5d., so that tbere 
was a deficiency of £317 10s. 7d., which had been paid by the 
Underground Co. The extension to Edgware Road would be 
opened about July, and might be expected to bring a considerable 
additional traffic to the railway. The sbareholders would be glad to 
hear that the differential fares introduced on July 22nd had brought 
to them additional traffic and revenue. Taking the first week after 
the opening of the Elephant and Castle extension, which was their 
complete line at present in operation, and the last week of the 
half-year, it was found that the traffic on 1d. fares increase 

76 per cent., on 14d. fares 72 per cent., while the increase on п 
on fares at 2d. and upwards during the same period bad amounte 

to 18 per cent. In addition, during tbe half-year through оока 
had been put into operation, and they now bad a traffic of abou 
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50,000 passengers а week exchanged with other lines. The exchange 
of passengers with the Central London Railway aj Oxford Circus 
station continued to show a satisfactory and healthy increase. 
He thought they might look forward toa steady increase in the 
traffic, and he hoped that next February he might be able to submit 
to them accounts showing far more satisfactory results than those 
for the past six months. They could carry double the number of 
passengers with comparatively little increase in cost, so that any 
improvement in receipts would practically be profit. 

Sir ALGERNON West seconded the motion. 

The Hon. R. LuBBocK asked what the company was paying per 
unit for its electric current, and when it expected to get it at а 
lower cost. | 

The CuarnmaN, in reply, said the price was under 1d. per unit, 
bot when all the tube lines were open they would be able to say 
really what the current was costing them. When that time arrived 
there would be a considerable reduction. The extension to 
Paddington was still under consideration, and it might be tome 
time before it was proceeded with. He could not say whether the 
Underground Co. would consider the line to be still “under con- 
struction,” and continue to pay the dividend. As to extending the 
line further into the western suburbs, such as Cricklewood, the 
board at present were not in favour of, doing anything in that 
direction. 

The report was then adopted. 


Waterloo and City Railway Co. 


Tse half-yearly meeting of this company was held on Thursday 
last week at Waterloo Station, S.E. Sir Charles Scotter presided. 

The CHAIBRMAN, in moving the adoption of the report (see ELEC- 
твісаг, Review, page 236), said that ав that was their final meeting 
he would not pass any comments upon the report. The railway 
came into existence under an Act of Parliament in 1893. There 
was no doubt tbat it bad met а want, for no fewer tban 41,000,000 
passengers, inclusive of season ticket-holdera, were carried since the 
line was first worked. Not one of those passengers had met with 
any accident. Some time back a lady met with an accident whilst 
alighting from one of the trains, but that was through carelessness ; 
and except with that one exception, no injury had been caused to 
any one of those 41,000,000 passengers. There had been no mis- 
haps, and very few delays in the electrical running of tbe cars had 
occurred. The longest stoppage had been one of about 12 minutes, 
and there had been some minor delays of three and four minutes; 
bat, on the whole, the time kept had been very satisfactory. Like 
Anthony, he had come there Not to praise Cæsar, but to bury 
him.” As they knew, the Waterloo and City Railway had now 
been taken over by the London and South-Western Railway, and 
All tbe negotiations for the transferring of the company had been 
carried out most satisfactorily. 

Lieut.-Col. the Hon. H. W. CAMPBELL seconded the motion, and 
the report was adopted. 

In reply to a SHAREHOLDER, the CHAIRMAN said that the electric 
power station built for supplying the power to the trains was 
erected by the Waterloo and City Railway, and the London and 
South: Western Railway had taken that over with the other fixtures 
and properties of the Tube Railway. 


Anglo-Ameriean Telegraph Co., Ltd. 


Tae ordinary general meeting of this company was held оп 
Friday last at Winchester House. Mr. Francis A. Bevan presided. 

The CHarBMAN, in proposing the adoption of the report (see 
EvecrarcaL Review, page 237), said he wished{to congratulate the 
shareholders on the fact that they were able to pay a final dividend 
for the whole year of £1 12s. 6d. on the ordinary stock, and £1 15s. 
on the deferred stock. The traffic receipts for the past half-year 
amounted to £210,000, as against £198,000, an increase of about 
412,000. They had earned the unusual large sum of £12,800 from 
repairs to cables, &c., executed by their ss. Minia. ' A large amount 
of interest bad accrued owing to the rate of interest which the 
bankers were paying them. The increase over the corresponding 
period of 1905 was, therefore, £20,580, but the working expenses 
during the same period showed an increase of £3,429, chiefly on 
account of the ordinary increases in salaries. From the first half- 
year, the shareholders would remember the directors brought 
forward £19,094, во that the company had now at its disposal the 
sum of £115,000 for distribution, as against £74,000, and thus they 
Were able to pay the dividends he had previously mentioned. ` No 
doubt that was extremely satisfactory, but when they looked at the 
items carefully they would see that by no means a large portion 
of that sum was owing to their ordinary traffic. The increase was 
due to a large extent to the earnings of the Jfinta—£20,800, and 
they no longer took £20,000 out of the reserve fund to put to the 
Tenewal account. As he had told them on many a previous occasion 
they could not rely upon the Minia, for the steamship earnings 
were 60 varied and uncertain. There had been one or two breaks 
inthe cables, but they were not serious. The breaks had occurred 
mostly where the water was shallow and not in thedeepsea. They 
found that where a cable broke in deep water it was generally 
accounted for by the action of modern trawlers, for in many cases 
they dragged their nets over the cables, and as a result the cable 
broke, Of course it was very difficult to prove that such was the 
Turning to the renewal fund account, 
т Would notice that they had during the year replaced the 
ыы end of the “1873” cable. Last year he told them that they 

ought the cost of repairing it would be £25,000, but, as a matter 


case, but that was so. 


of fact, the work had been done at a little over £20,000. They 
had had a lot of trouble with this particular cable, but he was glad 
to say that it was now in a good condition. In all they had 
replaced about 80 miles of the line, and he thought it would well 
repay them for the outlay. They would also see from the renewal 
account that they had had £6,592 repaid to them by the income-tax 
authorities. They had for many years been in conflict with the 
authorities as to what basis they should be assessed on, and they 
had come to an arrangement which was for 10 years—whereby they 
were charged on the cost of their cables, steamship, &c. They had 
been able to recover the amount overpaid to the authorities during 
the past two years, and, of course, they would be better off in the 
fature. Their renewal fund balance now stood at £1,009,000, 
which was only £9,000 over the amount at which it was agreed to 
fix the renewal fund. The securities were marked at cost price in 
the account, so that if they should ever have to sell them they 
would not fall short of the price named—£1,009,000—by maay 
pounds. But the sum was none too large, for when they remem- 
bered that some of their cables were first laid in 1873 and 1874 it 


` would not be an unlikely event if they should break, and if that 


did happen it would make a big hole in their balance. During the 
year their staff had worked with assiduity, and even though they 
might have finance, they could not succeed unless they had the 
co-operation of their staff. There were two things wbich were 
necessary to a business like theirs—to get hold of as much traffic 
as possible, and to secure the interest of their staff. In conclusion, 
he again congratulated the shareholders on the success which had 
attended the year's working. 

Mr. CHaBLES Burt seconded the motion, and the report was 


adopted. 


British Aluminium Co., Ltd. 


AN extraordinary general meeting of the above company was held 
at Winchester House, E.C., on Thursday last week under the chair- 
manship of Mr. J. D. Bonner, when the following resolutions were 


snbmitted :— 

(1) That the capital of the company be increased from £700,000 to £1,800,000 
by the creation of 40,000 6 per cent. A" cumulative preference shares of £6 
each and 40,000 1908 conversion shares of £10 each. (2) That the said 40,000 
6 ү cent. A" cumulative preference shares shall rank for dividend and in 
all other respects puri passu. with the existing 6 per cent. A" cumulative 
preference shares in the company. (3) That the 1908 conversion shares shall 
entitle the holders thereof to interest at the rate of 5 per cent. per annum on 
the amounts forthe time being paid upthereon, such interest to be payable out of 
the net profits of the company available for distribution by way of dividend on 
the share capital of the company, subject to the prior разшеві thereout ої the 
dividends on the whole of the 6 per cent. A" cumulative preference shares 
апа on the 7 per cent. preference shares and on the 4 per cent. funding certifi- 
cates of the company and on the conversion shares created by extraordinary 
resolution on April 30th, 1906 (until such conversion shares shall be sub-divided 
and converted as provided by the said resolution). (4) That on December 316%, 
1908, or so soon thereafter as the 1908 conversion shares are fully paid up, each 
share shall subject to the passing of the necessary resolutions therefor) be sub- 
divided into two shares ot £5 each, one of which shall be a 7 per cent. prefer- 
ence share ranking in all respects puri pasau with the existing 7 per cent. prefer- 
ence shares of the company, and the other shall be an ordinary share ranking in 
all respects pari passu with the existing ordinary shares of tne company. 

The CHAIRMAN, in moving the resolution, said that when he last 
metthem he explained that for some time the demand for aluminium 
had been in excess of the supplies of the metal, and that they were 
pressing forward vigorously with the great power scheme they 
had in progress at Loch Leven, but that some considerable period 
would have to elapse before those works reached а producing stage. 
Shortly after they heard of a partially developed station in Norway, 
and to obtain some supplies they decided to acquire it. Later in 
the year they took steps to develop speedily some 3,000 н.р. at 
Loch Leven which would be done without interfering with the 
general scheme, with the result that they were hoping to produce 
aluminium in three months' time there. In addition they decided 
to acquire another power of considerable magnitude, and last July ` 
purchased the concession of water power at Orsiéres in Switzerland, 
having first obtained a favourable report from their engineers, The 
amount of power to be obtained from that was considerably greater 
than what they expected to get from Loch Leven, and they 
were advised that the capital cost per horse-power would be less. 
They intended to proceed with the construction of works without 
delay, and he was pleased to tell them that. Mr. E. Sawyer, who 
had had a laroe experience of water-powers and electro-chemical 
industries on the Continent, had been elected to join the board and 
become president of the Orsiéres Power Co. These new departures 
entailed a large capital expenditure, and in addition they had also 
to erect subsidiary works to utilise the large amount of power which 
they would ultimately possess. Their expectation, when all the 
schemes were fully developed, was that they would have 
upwards of 70,000 нр. It was likely that, with the increasing 
power being utilised in America and on tbe Continent, the 
existing famine in aluminium ought to be succeeded by a plethora 
of the metal which would lead to a material reduction of the 
present prices. Meanwhile the company was enjoying a great 
period of prosperity. Later on, even if the price fell, they would 
obtain satisfactory results if there was a sufficient expansion of the 
demand for the metal. Whatever happened they regarded water 
powers of the size being developed at Loch Leven and in Switzer- 
land as being sound and remunerative investments. If there were a 
lower price they looked forward to a great increase in the use of 
the metal in many directions, and especially for electrical pur- 
poses. As near as they could estimate they would want about 
£800,000 to carry out the programme he had indicated, but they would 
only require the money gradually over the next four or five years. 
The £600,000 they proposed to raise in the manner stated in the 
resolution, and the remaining £200,000 would probably be provided 
for by the further exercise of their ee wers. 

Mr. WOLTENDEN seconded the motion, an k was agreed to, 
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Dublin and Lucan Electric Railway Co. 


THE directors’ report for the half-year ended December 31st, 1906, 
says that the gross receipts for the period were £3.320, being sub- 
stantially similar io amount to those of the corresponding period 
of 1905. After providing for debenture interest there is an 
available balance of £1,119, out of which the directors recommend 
the payment of the usual half-yearly dividend on the 5 per cent. 
preference shares, and that the balance of £644 be carried forward 
to next half-year. The directors recommend that the preference 
dividend be payable on March 15th. 

The mileage worked electrically is seven. 
year was— 


Half-vear ended 
December, 1906. 


The train mileage for the half- 


Halt-year euded 


December, 1906. 
56,700 Passenger trains, and mixed passenger 60,526 
und goods trains. 
1,178 Goods trains. 4,963 
07,818 54,789 


— 


The London Electric Supply Corporation, Ltd. 


Tue report of directors for the year ended December 31st, 1906, 
says that the profit on working is £56,522, to which has to be added 
interest on deposit and the amount brought forward, £3,281, leas 
expenses incurred in Parliament last session, viz, £1,388, making 
a total of £58,418. Out of this the interest on debenture stock to 
Di cember 31st, viz, £14,976, has been paid, leaving a balance of 
£13,442. The board propose to pay a dividend of 6 per cent, on 
the preference shares for the year (of which an interim dividend of 
3 per cent. was paid on September 1st, 1906), viz., £20,952; to pay 
а dividend of 4 per cent. on the ordinary shares for the year, 
£13,320; to place to reserve account (making a total of £55,000) 
£5,000; and to carry forward £4,170. The supply of current 
for power and lighting has been efficiently maintained 
during the year. The number of units sold amounted to 10,544,484. 
The capital expenditure for the year was £62,505, and was 
principally for new plant and mains in connection with the 
London, Brigbton and South Coast Railway Co.’s contract for the 
supply cf power for working the trains on their South London line, 
which will be commenced next year. Special plant has been 
installed and mains laid to meet and anticipate the growing 
demand for power for industrial purposes. The plant and 
machinery have been maintained out of revenue, and are in 
efficient condition. The old contract with the London County 
Council for supplying power to the Council's tramways terminated 
in June last. The new contract runs to June, 1909, and the 
benefit thereof will shortly accrue. The power supplied 
for industrial purposes shows 50 per cent. increase. The directors 
have joined with the other electric supply companies in London 
in depositing a Bill in the coming session for conferring further 
powers upon all the companies, in order to obviate the necessity 
for, and to take the place of, the various Power Bills which have 
been promoted during the last two sessions. Such a Bill would 
utilise the existing plant, and meet the public demand for central- 
ised power. 'To meet the growing business the directors recom- 
mend the creation of 20,000 more preference shares of £5 each. 
The opportunity will be taken to bring the articles of association 
up to date in accordance with the legislation passed since they were 
registered in 1887. Resolutions will be proposed at the meeting 
on the 21st inst. to that effect. 
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Year Income | | 
di accrued in Less | Working Net result 
ending respect of the | Post Office , Net income. ое for the 
Bist, | business of | Royalties, i year. 
| the year. | 
eee - bo — se — | — — F 
| | 
£ в. д £ os. d. £ в. d. £ в. d. £ s. d. 
1903.. 1,895,849 3 4 168,248 16 9 |L007,594 6 71,096.00 5 0 |630,.96 І 7 
1904.. 2, 018,979 16 7 [185,937 6 9 1,833,042 9 10 11,154,696 18 9 678.316 11 1 
1905.. 2.212,35 18 5 206,155 7 5 2,005,908 11 0 1,275,161 1 11 730,742 9 1 
1906.. 2,436,994 18 1 231,847 18 9 pee 14 4 аслы 8 7 poe 10 9 
| 


Liverpool Overhead Kailway Co. 


Tne half-yearly general meeting was held on February 12th, 
Mr. Richard Hobson, deputy-chairman, presiding, in the absence of 
Sir William Forwood. 

The CHaIRMAN, in moving the adoption of the report (вее 
EvecrricaL Review, Feb. 5th, p. 236), said there had been a 
slight increase in the financial result of the half-year's working. 
Personally, he could have wished that this had occurred in the 
direction of the number of passengers carried, for in the number of 
travellers on the line there was a deficiency of 84,119 as compared 
with the corresponding period of last year. The receipts were £415 
less. There was, however, a favourable feature about their 
position, and that was that the percentage had increased. They 
had bad recommendations from time to time to reduce the charges 
upon the railway, and the directors bad always been anxious to 
attend to the views of the sbareholders wherever they were com- 
patible with the interests «f the company. They had tried various 
experimenta, but always with the same result—they t. ok less money 
and did not get any more passengers. The benetit derived curing 
the past half-ycar arose from the reduction of expenses of £1,966, 
and the net balance of the half-year's working showed £1,637 more 
than last year. One of the causes of thediminution of expenses was 
in regard to their coal A du and another reason was that 
they bad saved £400 in rates. t saving was most satisfactory, and 


| 
£ s.d. £ sal £ sd. £ £ s.d E 3.4. 
62-16 12,451 0 6 '140,008 12 10/297,888 6 8 195,000 10.505 2 7 827.169 19 10 
62°99 10,505 2 7 165.877 4 4|297,833 6 8 9215,000]10,141 2 & 889.577 M 1 
63:57 10.141 2 8 196,858 5 91299,0166 18 4 235,000] 9,858 12 8 972,500 8 7 
6729 | 9» 12 8212961 9 11334971 7 6 255,000 9.842 6 01,067,906 6 Б 


he hoped that they might be able in the future to obtain a still 
further reduction in their assessment. 


Mr. G. H. RoBEBTSON seconded the motion, which, after some 
discussion, was adopted, 


National Telephone Co., Ltd. 


Tux directors’ report for the half-year ended December 31st, 1906, 
to be submitted to the meeting on Thureday, February 21st, states 
that the income accrued in respect of the business of the half-year 
amounts to £1,241,843, as compared with £1,125,978 for the 
corresponding period of 1905, being an increase of £115,865. The 
working expenses for the half-year amount to £710,492. as compared 
with £647,847 for the corresponding period of 1905, being an 
increase of £62,646. The net result for the half-year (after deduct- 
ing the Post Office Royalties amounting to £118,500) is a profit 
balance of £412,851, as compared with £372,265 for the corresponding 
period of 1905, being an increase of £40,586. The rentals carried 
forward for unexpired terms of running contracts amount to 
£1,057.806, compared with £972,500 for the corresponding period of 
1905, being an increase of £85,306. Out of the availabie balance of 
£317,189 shown by the net revenue account, the board will recom- 
mend the pay ment for the half-year of а dividend at the rate of 
6 per cent. per annum on the first and second preference shares, 
5 per cent. per annum оп the third preference shares, 6 per cent. 
perjannum on the preferred stock, and 54 per cent. per annum on 
the deferred stock and new shares, lesa income-tax in all cases. 
The board also propose to transfer £135,000 to the reserve fund, 
and to carry forward the balance of £9,842. The sum of £521,263 
has been expended on capital account during the half-year in the 
erection of 21,113 additional exchange and private stations, and in 
the construction of underground works. In their report for the 
half-year ending December 31st, 1905, the directora referred to the 
suggestion of establishing а fund from the revenues of the company 
for providing compensation for the limited number of officers who 
will not be taken over by the Postmaster-General upon the transfer 
of the company's undertaking to him after December 31»t, 1911, and 
for the compensation of others who will suffer by the transfer, and 
the propoeal met with the unsnimous approval of the meeting. 
The board has accordingly had prepared a deed of trust for accom- 
plishing this obj-ct, а copy of which may be seen by any proprietor 
at the secretary's office, and such deed will be submitted to the 
forthcoming meeting for approval. It enables the board to provide 
compensation for ofticera not taken over by the Postmaster-General, 
or who may have to render special services in relation to the 
transfer, and alao for directors and others who may sustain loss of 
office by the transfer, or who, in like manner, may be called uponto 
render special services in relation to it. The board have learned 
with deep regret of the death, on January 14th last, of their valued 
colleague, the Right Hon. Sir James Fergusson, as а result of the 
earthquake in the Island of Jamaica, and they desire to express 


. their high appreciation of the services which Sir James rendered 


during the ten years he was a director of this company. Bir 
James T. Woodhouse has resigned his position as a director upon 
his appointment to an important judicial office, and the board 
gratetully records its warm acknowledgment of the services rendered 
by him to the company. 


The following are the results of the last four complete years 
working :— 


NATIONAL TELEPHONE Co., Lrb. 
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Great Northern, Piccadilly and Brompton 
Railway Со, 


Tun directors’ report for the half-year ending December 31st, 1906, 
submitted to the half-yearly general meeting held at Hamilton 
House, yesterday, says that the capital expenditure during the half- 
year amounted to £844,013. The work of construction made such 
good progress during the past half-year that the directors thought 
it desirable that the railway should be opened for public traffic 
before the completion of tbe stations at South Kensington (now 
completed and in use), Down Street (Mayfair), and Covent Garden. 
An arrangement was accordingly made with the contractors, the 
Underground Electric Railways Co. of London, Ltd., which enabled 
the railway to be opened before it was handed over by the con- 
tractors. By this arrangement, the contractors take all receipts 
and bear all payments from the day of opening up to December 
31st, they paving the guaranteed dividend at the rate of 4 per cent. 
p-r annum on the debenture and share capital for the same period. 
The railway was opened for public traffic on Saturday, December 
15th, 1906, by the President of tbe Board of Trade. A ЕИ 
frequent train service is being тип, and every effort 1s being made 
to briog to the notice of the public the new facilities for тар! 

travel across London which the railway affords. The receipts are 
increasing steadily, and the directors have every reason to behere 
that the proprietors will see during the current half-year в 000 
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tinuous development of the traffic of the undertaking. Through 
bookings are in operation with the District, the Baker Street and 
Waterlon, and the Great Northern Railways, and with the London 
United Tramways. The tuonels on the branch line from Holborn 
to the Strand have been constructed, and good progress is being 
made with the permanent way, cables and electrical equipment. 
The amount payable up to December 31st, 1906, by the Under- 
ground Electric Railways Co. of London, Ltd., under the terms of 
the agreement for lease, dated January 13th, 1903, permits of a 
dividend at the rate of 4 per cent. per annum, and a resolution 
declaring a dividend will be submitted to the meeting. 


St, James's and Pall Mall Electric Light Co., Ltd. 


Тапа company's meeting was held on Tuesday, at Carnaby Street, 
Col. Eustace Balfour presiding. 

The CHAIRMAN, in proposing the adoption of the report (see 
ELzcrR:cAL Review, February 8th, page 235), said the most con- 
spicuous item in the accounts upon which they would naturally 
look for some explanation was the reduction in the amount of the 
net revenue available for dividend. They would remember that 
atthe last meeting the chairman called attention to several cir- 
cumstances which had then affected the revenue, viz, the large 
amount of rebuilding that had been proceeding in the district, the 
heavy charges for Parliamentary and law expenses, and the general 
fall in the price obtained for the sale of electricity. All those 
difficulties had remained with them during tbe past year. Some 
of the large rebuilding operations had not yet advanced quite 
enough to restore to them the important revenue of which they 
were deprived by the demolitions. The Parliamentary costs had 
exceeded those of 1905, and the fall in the price of electricity had 
continued, their average receipt having been 3' 21d. per unit ав 
compared with an average of 342d. in 1905. That considerable 
reduction in prices had been forced ороп them Бу circumstances 
which operated generally thronghout London, but causes peculiar 
to themselves had appeared to counteract to some extent the 
growth in output which should normally bave compeneated them 
for the loss in price. The actual loss of 21d. per unit on their 
whole output meant a loss of no less than £7,200 in revenue, and 
their increased output of 300,000 units bad brought them back 
only £4,000, leaving them some £3,200 to the bad. Some 
small savings in cost and increases in sundry revenue had reduced 
that deficiency to £2,500, but the desire of the Central Co.—in 


which they concurred — to reduce the cost per unit before paying a . 


dividend, meant a loss of another £2,500, the two together making 
а loss of £5,000. The dividend was 23 per cent. less than last year, 
£1,000 of which they had taken from the contingency fund. While 
the fall in the price received for their electricity must be looked 
upon as permanent, the circumstances which during the last two or 
three years had stocd in the way of the company's expansion were 
only temporary, snd he was glad to say that already there were 
signs of a return to a normal condition of things Tne increase in 
their connections during the vear was equivalent to 7328 KW., as 
compared with 230:24 kw. in 1905, and the increase was still goirg 
on. The revenue for last month, January, exceeded that of January, 
1906, by 10 per cent, and the directors were in a more hopeful 
frame of mind than they were in 12 months ago. The reduction in 
the price for power aud heating to the flat rate of 1d. had enabled 
Шеш to push that branch of the business. The use of clectric 
radiators for heating at that low price was not only efficient and 
clean, bat cheap. They had also further increased the use of 
electric power by adopting a system by which they placed motors 
ш customers’ premises at a reasonable charge for rent and mainten- 
ance. It was proposed to extend that system to otber apparatus, 
and the result of their efforts in that direction was certainly 
promising, although һе must say they had not found any evidence 
M far as their district was concerned to support the too sanguine 
estimates of the demand for power supply in London on 
Which the large schemes before Parliament were based, 
althouzh the rate at which they were offering fo supply 
Was actually below that proposed by either the L.C.C. or 
the Administrative County Bille. He might also call 
Attention to the increasing use of high efficiency metallic filament 
lamps. While that at first involved a certain loss of output, they 
looked to ìt as one of the most important means of cheapening 
and popularising electric light, and they were confident that any 
temporary loss due to that would be quickly made good by the new 
field of business which would be opened ор thereby. The amount 
of electricity purchased from the Central Co. had considerably 
increased—their engineers having satisfied themselves after long 
experiment that a material saving would be effected by their 
mime the bulk of theír supply frum the more modern works of 
e Central Со, The number of units purcbased would therefore 
гопйпае to increase in the future, and there would be a corres. 
ponding decrease in the cost per unit. Now that the experi- 
mental Маде of the Central Со. was over, it was expected that 
шат dividends would be received from that source in the future. 
Ld the law expenses, they would be aware that the Bill 
ca was promoted by their company and other West End com- 
аас was shelved by Parliament—the whole question of the 
LIP to London being argued on the Bill promoted by the 
б be The fight was long and costly, and unfortunately it was 
б та this year. The scheme of the L.C.C. was estimated 
Gaia including the purchase of all tbe companies and the 
мў undertakings, a figure which might reach anything from 
pe ) millions, To meet that formidable proposal the London 
Ыы had combined to promote a Bill asking for power to do 
of amet At present forbidden—viz., to combine whether by way 
on or of joint committee. They were prepared to show 


that if this power were given them they could supply London at as 
cbeap a rate as that offered by the L.C.C. without any risk to the 
public funds, simply by combining and organising the existi g 


sources of supply. 
Mr. W. Lear seconded the motion, and the report was adopted. 


A Brown-Boveri Loan.—The present time has been 
selected by the directors of Brown, Boveri & Co., of Mannheim, 
which is a German subsidiary of the Swiss firm of Brown, Boveri 
and Co, of Baden, for the issue of a 4} per cent. loan amounting to 
£225,000, which sum is intended to be devoted to the extension of 
the company’s works and the settlement of floating liabilities. The 
price of issue has been fixed at 1004 per cent., and the redemption 
of the loan is to commence in 1912 and be completed by annual 
drawings at par up to 1936, but the right is reserved of increasing 
the repayments or of full redemption at any time as from 1917. It 
is provided that until this operation bas been finished the company 
shall not issue a further loan which would confer greater rights 
than those incidental to the present emission, which does not have 
any mortgage guarantee on the company's property. These condi- 
tions are similar to those obtaining in the case of the loans issued 
by most of the electrical companies in Germany. At present the 
company has a share capital of £300,000 which is fully paid, and the 
dividend was at the rate of 6 per cent. in 1905-6, 5 per cent. in 
1904 5, and 4 per cent. in each of the three preceding years when 
the share capital was £120,000. The company employs 1,740 workers, 
and tbe greater portion of the ordinary share capital is hell by the 
parent firm in Switzerland. 


City of London Electric Lighting Co. Ltd.— 
Subject to audit, the board his resolved to transfer £45,500 to 
reserve, and to recommend dividends at the rate of 6 per cent. on 
the preference, and at the rate of 6 per cent. on the ordinary shares 
for the past year, carrying forward £20,000. For the previous year 
the ordinary dividend was at the same rate, 4 45, 500 was placed to 


reserve, and £22,000 was carried forward. 


National Electric Supply Co., Ltd.—The directors 
have paid dividends of 4 per cent. for the year on the preference 
shares, and 44 per cent. on the ordinary shares for the half-vear, 
makiug, with the interim dividend paid in July, 74 per cent. for 
the year, and £1 7s. 2d. on the founders’ shares. 


Oxford Electric Co., Ltd.—Subject to final audit, the 
directors have recommended a dividend of 7 per cent. on the 
ordinary share capital for the year ending December 31st, 1906, free 
of income-tax, including the interim dividend of 24 per cent. paid 
in September last; and a dividend on the preference share capital 
at the rate of 5 per cent. from the date from which it ranks. Last 


year the ordinary dividend was the same. 


Simplex Conduits, Ltd.—The first annual ordinary 
general meeting was held last week at the offices, Garrison Lane, 
Birmiogham, Mr. Henry Huggins presiding. In moving the 
adoption of the report, he statea that the directors considered the 
result of the year's trading to be satisfactory. The profit for the 
year, after providing for bad and doubtful debts, amounted, with 
interest on investments and trausfer fees, to £13,245, and after 
charging directors’ fee», depreciation and income-tax, 42, 080, and 
interest on purchase money, £884, there remained for disposal 
£10,281, which was appropriated as follows:—The preference 
dividend paid January 1st, 1907, absorbed £1,336; the whole of the 
preliminary expenses, amounting to £2,066, have been written off ; 
and after paying a 10 per cent. divideud on the ordinary shares, 
free of income-tax, amounting to £4,000, and placing to the reserve 
fund £1,500, a balance of £1,380 is carried forward. The resolutions 
for the adoption of the report and payment of dividents were 
unanimously carried, and votes of thanks were accorded to the 
directors and stall. 


Bahia Tramway, Light and Power Co.—A meet- 
ing of the holders of the 5 per cent. gold debentures of the com- 
pany was held recently to consider resolutionsauthorising the issue of 
further debentures not exceeding $4,000,000, to extend and develop 
the company's system, and assenting to certain modifications and 
additions to the trust deed of November 201b, 1905. The resolu- 
tions, which also provided for the redeeming of the bonds at 103, 
instead of at par, and at the end of 50 years, instead of 40, were 


carried. 


North Metropolitan Electric Power Supply Co.— 
А meeting of this company was called for Friday last. A repre- 
sentative of the ELECTRICAL Review attended to report the pro- 
ceedings, but was informed by an official of the company that tha 
meeting was private, Questions by our representative ns to 
whether it was the annual meetir g or a special meeting, or whether 
: copy of the report was available, were met witha stolid “ Don't 

now." 

Prospeetus.—7/e Inambart Para Rubber Estates, Ltd. — 
The list was to close on Friday last in an issue of 200,000 shares of 
£1 each in this company, which is to acquire and work properties 
situate on the Inambari River, in the province of Carabayi, Peru. 


British Electric Traction Co.. Ltd.—The dividend on 
the 6 per cent cumulative preference ehares for the half-year to 
February 15th has been declared. 


Notting Hul Etectric Lighting Co.— The directors 
recommend a final dividend of 44 per cent. on the ordinary and 
preference shares for the year 1940, making 74 per cent. for the 
year, and a dividend of £3 10s. per share on the founders’ shares, 
Last year the dividends were 7j per cent. and £3 respectively, 
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ELEOTRIO TRAMWAY AND RAILWAY 
TRAFFIO RETURNS. 
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Gaterbead.. »" 1 | 1,767 oes 45 | [T] | 4,165 + 2 11:96, e 
Gravesend * * 98 1 860 pem 26 | , 870 — oR ' 6:5 "T 
Greenock ie. ej o» 1 BE 19, „ , 242 — 110,725 .. 
Hartlepool eq 1 432 — 98 | " 1,004 — 151 678, .. 
Kidderminster .. * 1) 268 = 18 „ gi — 10 
Lesmington e „ 1 938 — 11 o 570 — 94 , 8 .. 
Merthyr .. ei» 1 891+ 8 „ ә + 38 #9... 
шшс оаа. „ 1. 656 10 | i | 16,606 1 8,498 „„ 
Middletcn.. cant. reir cub) 619 — 481 n 1,221 |— 45 | 85 .. 
Mid.JointCom't » 1^ 11,801 | . „ 2559 „„ 
Oldham — Ashton s 1, 1,028 1 „ | 2,894 * 106 9.10 ки 
Peterborough ee TI 1 | 175 — 18 |o» | 411 Z 33 5681 ae 
Potters we. dq $9995 111 „ 7.865 — 10 @ у 
Rothess 7) „% 1 | 8i Hin; 2121 9 #16... 
Bcutbport elu ШИ а. 100 „ 875 — 160 817... 
е корош.» bo MORS d 2. % gee | oe 
Swansea ee " 1 1,426 |+ 21 ә 8,418 M 160 : 56 е 
т emouth ec | 07 1 | 268 кке 69 | | 681 к 102 | 8:75 ее 
Шоп-в-Маге .. Jan. 81; 40 — 2 „ рот 018 as 
yWorcester..  » | Feb 1 | 410 — 48 „ 1.015 — 89 87 
Wrexham.. ee [T] 1 159 une 81 | n 983 ie 27 | ee | ee 
Yorks. Wool. Dist. „ 1 : 1 55 — 109 ! n 3,804 + 90 11 ee 
Miscellaneous 1 328 — |» 72 — 53 i: 
Burley kn . „ 1% AA : | 46 W n 50 10 4 1 
n- Trent | z ғ = | 
Ande ee ee | к 8 | 1,618 | ee 44 42,769 е | 10:5 | ee 
Каат ewe Jan. 29 1% — 40 48 | 89459 + 1,263 1687 .. 
uad. s cas Feb, P. а 6 4 891 — 137 „„ |... 
Cork ee ee ee | Т 1 | 780 — 56 | 6 2,185 ye 14 i "V. 
Croydon АИ ои СУ 2,158 — 85 86 61,581 ,+ 4,017 12 17 "15 
Darlington ej » g! эз — 1 | 45 9,435 1+ 278 bil m 
Darwen e ej» 8 2s 45 11424 + 417.486 .. 
Dover.. ae aul 2 310 - 88,44 11,026 + 1,102 4°75 .. 
Dublin ee ee | oe 8 | 8,915 — 144 | 6 5,t 50 m 94 5125: + t 
j) 8 19 86 , 415589 |+ 6,199 | 18 ° 
Eat Ham ee ee n 9 . 1,496 = 32 | 45 | 40,217 + 2, f 8 | ee 
Exeter „ 499 + 19 45 | 18.167 + 481 475.4 `5 
Glasgow e ein 8 51.59 + 1,306 | 38 612,160 +49818 t676 +11 
Hastings, " „ә 2 | 1 5 bs 19 i | ай А 1555 | = EL 
Huddersfield — ", * g] 440 f 08 40 19 4 4% 18 
+Шога i үт 9 Oo R 45 21,938 + 82% 687|.. 
Iheton e €" P | «04 1 46 5.931 + 693, 8%... 
Ipswich oe e | п 9 | 583 pi 30 45 | 18,938 [ns 120 10:6 ee 
Isle of Thanet  ..' « 9 £78 — 48; 6 1947 — 110 11 
Кашек cov ган 11 39 | 6218 * 104 495 | .. 
Fun ksbire Tm, C. » 1! 159 + 48| 6 | 50176 |+ 271168 t 3 
Lancashire United ; n 6 1.978 4. 421 6 5.353 |+ 1,201 87 + 9 
Leeds „ b „ 2 11.205 |+ 64 ! 42 | 915,561 4 16:68 96 |+ 65 
Leicester I „ 9 3.997 Ilj.. | Qe MEC. Vs 
Leitb .. T „ T 8e8l.-t 2 18 19,479 + 5,842 ; ке 
Liv 1 ee ee : [T] 2 19.533 j= 5 49,623 i+ 821 | 104 ee 
. C. S. | зап, 20 ` 50,628 + 25,600 48 1,126,362 + 494.88 114 es 
nited .. Feb. 8. 9,18 1+ ‚+3 + 1, ai н 
VVV 15 | “зо |+ 299 ВБ | E 
Manchester ЖАШЫ ah Г. +1193 45 | 620,212 443,608. 146 | +21 
К ыңа ce С Mo de ur 257 45 182.270 [n (855 | .. 
Newport» 9 1.685 + 17; 46 28.262 |+ 1,805 14.5 
Northampton Fr | uo 2e 679 — 36 44 19,509 1+ 405 5:5 | Е 
Northampton <:i „ jo 8,902 + 11 % | "pss |$ 5564 08 
+Pontypridd.. |) » 2 1651 ＋ 11 44 71988 + 864 BB! .. 
Portemou Й ee ITI 9 : 2,581 — 260 45 ; 87,895 * 37 , 14°5 ae 
Preston ee ° ,9 6 1,211 + (3 ее | ee ee 0 ee 
Reading Jan. 24. 1,080 7 72 48 | 21:07 + 4% Tb... 
е РЕ P IE cdi | Hi ^ ó206|.. 
tRecbdele :. . pen, 1,069 6 108 44 197414 2212 10 4 66 
Halord ^e 9] 5 4. 7.812 — 219 44 | 197,714 1+ 6,60 88:9! .. 
Ema эу orb sr d MOS + 629 46 | 244.298 |+17,025 3+ 1 
Bouthampton кырлуу. бф | 502 — 151 44 42,915 T 32% 
Bouthend-on-Be& ..| » б 416 — 50 45 | 17,600 i+ эй 6 |. 
funderland .. ` „ 11 2,490 + 65 | 45 62,0864 4 8,248 10°87! .. 
r 22 „„ 
nesidde Д „ 6 116+ 46 6 1,885 |+ 108 8.87 
Walthamstow . (Jan. 19 | 40) . 54 4 1 94498 тө. 
West Ham .. Feb. 7 9,911 + 42 45 ; 101,054 41884 14. 
Wolverhampton „ б. 1490 — 11 | 44 | 87,657 1+ 1,056 195 .. 
Yerka. W. Riding. » 10 1688 i+ 6081 6 | 5785; ee lei 
Baker St.-Waterloo » 9, 4,785 ; +: 6 14,981 92 8°75! .. 
Cen, London Rly... | v» 9 | 12,882 — 1,065 | 6 38,572 — 8,200 | 8 as 
City & B. Lon. Bly, | н 10 6285 + 257 6 ' 18,758 + 001 6:35! .. 
Dobün-Lucan Bly. | » 8. „16 „„ в 7 
G. N. snd City Rly. EE 2 8,822 + 88 ; 6 11,08 + 118 86, „© 
GN, P'dy.& Bromp. „ 9: 7,466 „„ 9 
L'pcol Overh'd Rly. | » 10 | 2,644 |— 89 6 8.179 — 192 | 68 |.. 
Mersey Railway --, " 9| 8.693 |+ 140 6 10,969 + 488 | «t; oe 
Metropolitan Rly... i —3,4 | | 92,524 — 9,45 | T06 | .. 
6 
44 


м С О 
pa 
K 

oe ww 
aa 
ex 
-J 
ч 
— 
сә 


Anglo-Argentine .. ‚618 |— 786 | 90,857 + 2,671 | 48 | .. 
jAuckisnd 5% E Ж | 10,478 |+ 696 | | 12, ' p 954 1994 + 
IBriabane . . Jun. | 12,465 11,9 ve ult t 
Brit. Columbia Rly., Nov. | 90,084 '+5,941 | 22 101,258 |+ 18,188 OE 
1 Bu'n'sA'r'sE.T.Co.| Jan. 1 8,409 + 409 409+ 409 4 
Bu'n's A'r's-Blgr'no | Feb. 8 | 7946 |+ 416. 65 18115 + 1,199 ; Ko 
Caloutta .- .; | Бер. 9 7425 41,877 | «- oe | i 
Cape Electric T, 4,896 ! 15 
Geneva oe | 1 n А x 
Kalgoorlie, W.A... 8, А и 


* Compared with the corresponding period of 1906. 
3 Includes horse, steam and other receipts. 


STOCKS AND SHARES. 


Tuesday Evening. 

No good thing for the electrical supply industry is expected to 
arise from the labours of the new Parliamentary session. In fact 
Westminster is regarded rather in the light of an enemy to this 
particular market. Just as the home railway department looks with 
grave suspicion at the possibility of Parliament giving to Labcur 
what few privileges Capital has hitherto considered weie left to 
itself inthe way of fixing hours of labour and rates of pay. 

Ten falls and one advanee ате the net upshot of the week's work 
in the supply section, From the reporte which have recently 
appeared, it is abundantly evident that the companies are not doing 
well. The “ big” shares are nearly all affected with weakness. Falls 
have occurred in St. James 's, Metropolitans, Westminsters, Chelseas 
and Notting Hills. Both the Edmundson issues are lower. Smith- 
feld Markets Ordinary fell to 30s. upon the issue of an irritating 
report, which said that no dividend could be paid for certain 


reasons” to be disclosed at the meeting this week. Why could 


not the directors make a clean breast of it in advance? No doubt 
they will give a satisfactory explanation to the meeting. We 
understand that the "certain reasons” have reference to the 
debenture-holders’ insistence upon а fund being maintained that 
can be utilised for their benefit if by any mischance the company 
should be unable to get а rerewal of its order for supply. City 
of London Preference are the only shares to show a rise, the price 
now standing at 12 middle. Prior-charge stocks bave kept fairly 
firm, and show only а couple of small falle. 

Central London stocks have been, and still are, very flat, the 
Deferred shedding no less than 4 points. This brought the price 
down to 651, included in which was the'dividend of £4, making it 
614 ex dividend. At this the yield is not far short of 7 per 
cent. on the money, the highest yield obtainable from any 
Home Railway stock. Even if the dividend were reduced to 3 per 
cent. twelve months hence, the return would stil work cut to 
5 per cent. on the investment. That the directors are alive to the 
sitration is seen in the statement that they have under considera- 
ticn a scheme for reorganisation of the fares, whereby the uniform 
twopence would give place to a graduated scale. If this happened, 
the very serious point would arise of whether the " Twopenny 
Tube " could conscientiously retain its pet nickname. 

Great Northern and City shares are 33, ard did not alter upon 
the chairman's statement as to tbe ratio of expenses to receipts. 
The contractors’ guarantee of interest 1uns out this year, after 
which, of course, nobcdy can tell what will happen to the dividend. 
City and South London has not altered. 

Telegraph issues are little changed: there is that much to be 
said in their favour. The feature, however, is a severe shake-out of 
the bullsof Anglo-American Deferred, which caused the priceto slump 
to 234, a drop of 34 ; it has Leen as low as 22. The Ordinary stock at 
67 shows a two-point 10е, and the Preferred is 13 easier. The 
drop was brouglt abc ut by rcalisstion on the part of weak holdere, 
possibly the earlier advance kad been a trifle too rapid. Cuba 
Telegraphs are à lower, West India and Panama us better, and 
Marconi’s ү lower. There is not another cLange worth soiling 
clean paper to mention. 

Telephone descriptions are almost motionless. Business in them 
has been very retail, but National Telephone First and Second 
Preference rose 10s. upon the excellent nature of the report. 

Traction issues have a few rises deserving of record. The Anglo- 
Argentine shares are good, and Belgranos continue to be most 
favoured. Tbe Ordinary shares at 4% are ту bigher. British 
Electric Traction Ordinary remain dull at 38, and the Preference 
at 74 are lower. British Columbia Electric Railway etocks have 
advanced, three of them having rises of а point cach. None of the 
London stocks show any change, but Underground Electric Profit 
Notes are another 1 per cent. to the gcod at £4. Metropolitans 
are 483, and Districts 164. 

Henley's shares are better upon а little investment demand, the 
Ordinary going to 12. India-Rubbers, on the other hand, weakened 
to 153, Edison & Swan « A " shares to 19, and British Aluminium 
to 52, the latter on account of the recent new issue. Crompton 
Preference rose to 23 and the Debenture stock to 964, but the 
manufacturing, like the supply secticn, is quite unexciting, although 
it is decidedly firmer as regal ds prices. The Mexican Light and 
Power publishes a satisfactory report, upon the strength of which 
the shares rose to 57, while the bonds afe 87} middle. 


— 


South Metropolitan Electric Light and Power M 
I 


Ltd.—The transfer register for ordinary and 7 per cent. CUm days 
preference shares will be closed from 16th ta 28th inst., both : "n 
сата, for the preparation of warrante for payme? 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 


BLOE Business done 
гона? НАМЕ, or | Divid Closing Clo 2 
Issne, Share. 5 эп Quotations осоне Е ended ud Ў E \ 
: Feb. 5th. Feb. 12th. hort Fall | per cent 
жою | Amason Telegraph Co.'s shares, Kos. L 0936,00 | 10 Pur | 8067 . il 1006 9 " £s d. 
19000 |. Do. тоб. Debe, Now. 110 1,80 Hed. | 100 | Ni | Ni |o% |5 ^, | 88 — 91 88 — 9l n 2s 
8.189610 DA merican "ier ee • ee | Stock 618. | 2 me ёо, Hd — 704 66 — ER oe 5911 
8160610 | Do. до. Ш 5 Pret oo 22 Prock 6% Ф % 6 . rue 111 - 212 E 5 E 2 
50,000 Anglo. Portuguese Tel 6 * Mor d dr e 234— 202 — 1 771 
E a Telephone, Nos. 1 wo 44 Е: а Deb. Btock Red, 100 ғ: e : 96 Ж и —1G 106 — 7 Es | 4171 1 
. mmercial е be ten fens Sk. P a 7 ee 510 4 
14,000 | Cuba Telegraph... 7 . ы gs 1% EFE f a Mom s] таи e | 418 
6,000 Do. 10 % Prei... 10 54 104 0 | at 18 1 — 15 NOST 
19,981 | Direct Spanish Telegraph, Ord. ih B 14 4 4 93 — d e 11 1 
үө no 455 78 Сош, Pret, —.. б 1045 10 % 10 p 9 — Eh тр н an. od 5 5 5 
00,7101 | Direct United States cable „ 40 35 4 92 5 163 10 10 mer а | WW 
4300 | Direct W. India Cable, 43 % Reg. Deb. 110 l. 0008. | 100 4% 4% 4% | то 99 —101 e d 
)00,000 | Eastern Telegraph, Ord. Stoc e.. ..]|B8tock 7 1 7 187 —142 NT dd e 1491 
2,006,000 Do. ba Prof. Btock 100 Bà 84 83 E 86 — BB 86 z Sa 118 7 
3,696,706 . Do. 4 Mort. Deb. Stock Red. : .. | Stock | 4 4 4 106 —1(* 106 ин tU THE 
2 Eastern Extension, 1 and China Tele, 10 7 1 7 & K 131— 14 134— 14 . 5 10 0 
Д ‚ Btock .. Btook | 4 4 D ME | z oe 9 
256400 | Easan, Atrio, Tel. d N Mt, Db, 1168,00, 64.1909 100 [6 17 1% 05 161 d 0 —101 — |8M9 
нота Do. 4 % Reg. M. Debs. Маша Bub.110 8.000 35 | 4 4 2 4 4° 100 о 100 —12 ‚. 319 3 
E Globe тика and Trui Star S 10 a 6600 824 . = 104 ха | 108— 105 oa 5 2 4 
000 | Great Northern Telegraph, of Copenhag ү n p — Maxd! 14 — 144 4 2 9 
#3 100 НаШах and Bermudas ‘Cable, % In Mort, Y = : ji i не = в S UM 666 
Debt within Nos. 1 0 1,800, Red. | 100 | 48% | 44% | 48% | 448, | 99 ~ 101 99 —101 3191 
17,00 | Indo-E elegraph ee we "s ps 95 0 18 13 t8 — 60 й 5 8 4 
96,197 | Marconi’s Wireless elegraph .. ea; 1 Nie Nie Ni ` i- 1 8 : | ; 
en мов тюз TO phone Co., Lid, Ord. 5% в» 1 8 4 & 5% 3j 1 — № aum u^ n. ‘ 4 н 
0. b P t. ee us р 25 x se 
125000 | National Telepbone, Pret. Stock * Ts S .10) 6 6 | „ | i sur E — 145 
n M ns о. f. Btock 22 j] 100 Б b b 5)". | 1109. 1123 1103—1123 у 1125) 
, 0. do. 9 3 Cum. Ist Pref. ee eo 10 6 6 6 5 „ lus 18 | 11 m 14? [E 4 17 Н 
15,000 | ро, do, 64 Com. Фра Pret. 7 10 |69 6 6% 510 — 12 104 173 11 1-0 9 
350,000 . do. кылша P., 1 to 950,000 6 5 б б 50 TERN коз +4 4 00 
40000 ро, до, à 8j XX Deb. Btock Red. .. | Stook | 84% | 83% | 88% | 895, | 67 — 09 97 — 99" i 305 
ер, Stoc ed. paid 100 4 4 4 ‹ — к: r. Е : 
199,518 д ишн Telep: and Es ес. 1 by 45 at fally 1 63 73 "M pide * d c А in 5 Н ^ 
Cum. lly рма "T 1 8 6 MA у. M ^ 1 7 ee ) 
1 Do. do. 405 Red. Deb. Stock 100 ee ee 4 4% Mi MH 353 — скр" р 411 5 
imam Paoifio European 1 таа & Gear Debs., 1 to 1,000 100 $ $ 4% 1% 100 —102 9) —102 СА 315 3 
eo es 6 85 71— 8 14— R — i ә 
60,000 | Telephone Co. of Egypt, 4 Deb. Вед. > 45 14 2s 500 
3,161 | Submarine Cables Tras нБ 5 CA, у, |69 ae 4 175 а 4 es 488 
United River Plate ET hone б Ў 8%} .. | 6- 1} 67 — 7 — 310 4 
А m. Pret., Мов. 1 to 40,000 6 6 n tà— IE: КА 
179,047 Do. do. Debs. .. ka T „Stock 9616 Ф 5 4, 100 —113 ica ы kh ип 
15 West African Tele Vm Bhares ix 10 |4 $ A 10 — 1 10 — 1 ex | 4 9 3 
80,008 W. Coast of America, 1 to 80,000 & 58,001 #0 68,008 24 | Ni б Nil ü— 9 i- 4 - 816 2 
150,000 Do. 4% Debs., 1 £01,500 guar. by Bras. Bub. Te), | 100 4 4% / $9 —102 99 — 102 я | Nu 
NR Western шы ы Lu. os. 1 to 207,950 oe 10 7 3 ы 131 — 143 Ji 14 . 3 18 5 
ex Do. Deb. Btock Жаш .. | 100 4 4 4%, | 101 —1(4 101—104 : DUE. 
31 | West India and Panama Tele egraph .. „| 10 NU ND} Nl | .. | 4— i ашт „ү! 81611 
84,068 Ро. до. Cum. Ist Pref. s. vs 10 6 b % i 7 т y— т, + o Nil 
4,669 Do. do. 64 Cum. nd Pret. ..  ..| 10 3 А ni} |. by d tuuc 67 — 6434 
Do 280. Debe., Nos. 1 01,800 , 100 * & t9 -u2 09—102 ажо 
AUN | 
| Including arrears. 
ELECTRICAL RAILWAY, MANUFACTURING" AND oe COMPANIES, 
| Anglo-Argentine Trams, Nos. 960,008 to 510,007, - | | | 
moo | and 660,008 to 680,001 -. | б | e. вз. TIR T- e | -e R, 7 418 6 
0/01 | Do. % Cam, Prefs., I do 960,007 .. | Б |13% ; t4% 5x s % 6 „ fà „ a ee 
жю A ak, Trama, 6 % 188 Mort. Deb Brock .. | 100 [5d [6d Bd 5 |I и Mickie? 1304 [лок 445 d 
, | F Д 1 17 0 & 20 Dae — 4 | Bi 4 814 Е 413 6 
* в 6 % Cum. Pref., i to 100,000 .. 1 6% 6% 6 | d l% | IR- ih . | 316 7 
| tish Alominfam, 023, 80014000 . „. б |6 М 2€ Z2 | BS a | N- o6 iei. oe . | 816 7 
98 | Do, до, J ‘Cum. Pref... wee ee 6 | Ni 7 79 |. 61— 63 | 6— 69 GA. | 625 Жи Ж. 
' re 56. i үер ELM. oo о» 4 | ND'6% 6%  .. d — T 5 — ns | x % HE | 3 i i 
е е е ө» | 4 А 4 se 4— 4 — ! 8 t i [ " 
88 Do. do. 6 P let Mort. Deb. Stock Red, | Btcck 6% | 6 b & mI | 101 —165 | 101 ie „| ө „ | 4 811 
00% | Do. до. % Loch Leven Debs. — .. io. | % анкс ха $8 —100 W” . 31 
, p iios Rati Det. ora Btock ..  .. 100 | I 69,1695! 130 —155 ` 181 — 136 | 134% ‚138 | 4à | 4 в E 
100,000 ; ‚ Ord. S dn Wes d 5% 5 1113 —117 114 —1˙U 16: ; 
900 ро, oe Cum. Dery Pref. Stock ., .. | 100 |5 E | 5 5 | 5 9, | 106 —110 | 107 —111 | 1105 13 | x | 449 
o. 5 Power Deba., 1 to 9,900 : | H 419% | | 444%, | 101 loi 161 —1C4 | ка Е 1 б 1 
161489 | Do, do б Cum. Pret * „10 |ва 6 H . | fÓ— di | Ji— Uk 77/6 | €. | 41 858 
. 0 ве; | oe q & 74. rm. — P 9 
Más | De. do. T4 Bock |64 15% 54 с: 10 10“ — , 104 109 | % LM SEP 
S ро S amd Deb. Biock Bed, | 100. |. % 144 о-в [ысы (в B BET. 
10000 | Do. Insulated ang Не! Cables ар 6 |в 8% 84, . G— 7 | a 7 КОЗ bol 636 
De do. 6 95 Cum. Pref. me 6 6 6% 6 ES дав 6 xd 71 — 6 xd Ж „„ 
mst) | Brith Thome. Rouss hai LE MO Deb. R 100 | 4496 % 100 —103 o 1s „ 8 EPI ee 
son-Houston 44% 1st Mort. Debs. .. | 100 Hi i 94 — 88 ! 94 — 98 е : e 14175 
400,000 [ЕШ печива 6% f., 1 to 200,000 and : . | | о в „| 41110 
eg ЖИ 275,001 to 415,000 6 65 кп N uu. | la 1: là— 15 973 QU e | Ni 
aD: do, 4% Mort. Deb. Btock .. 100 | 4% 4% 1% 4% 70 — 71 70 — 74 | | 
60,000 1 „ ` Y Cam. Pret. .. 21 Nil Nil | Nil im 4 du ti M E : Nil | 
" >o o i Nil j us 1 p "^t "e e 
MERE | Brosh er ice! Engineering, Orj, 1 ю 106,181 .. | 3 | МП ND | 24% E Е тү | S | 1% a е БЕ 
re be Non-cum. 6 & Pref... T 3 6% 16% 6 . | 11 8 "d M o d 0 i . e 4, 415 8 
135,000 Do. Perp. eb. Stock ee Stock 4 { 4 % 4 96 44% Еб 67 | 05 — 97 S oe oe 6 0 0 
100,000 Buenos Ayres & Bel io and Deb. Stock Prona F | di ds | 43% | 60 — 83 | £0 — 63 |: s* | is ej - 12 9 
40,000 ; , га t&— i ns 9, 735 m 
$1,500 no "A. Ж Сиш. Pret. 1 to 40,000 6 | 6 | 6 & | 6 & | Ham à | мс ; | B 7879 + 2 | 38 7 
11200 Ds "B" do. Lio Fi sue Lux 6 6 6 6 | 1 E 1E 91 “ „6118 
190 | Do. 5 орт ОСЕ ve oe ee 100 1s | 5 o6 i 6 & 5 *, 104 —1(6 | 104 —1С6 о} | 572 a | 514 3 
196,000 — ‘Tram b. Btook — ., 100 16% Б% 5% 5 % | 101 —IC4 101 —104 z "s e014M 4 
82,010 B., 1 to 105,000 e 6| 5 6 8 8 % н w | s 33 1 
ы Do. "105,001 {0 187,610 i E as. | „%% EE E. Bo n Do 4M 1 
| Do. 6 % Cum, Pref Not. 1 to 89,8 ACRI j A c E |- $0004 ud 
8 eD. ee oe 100 4 y . 1 Ч { я 106 ` oe ee 4 611 
—— senate rs Сай» Ануча Sel. жб 6 di 157 | j: B 7 — 5 | m a0 T бо. WE 1 dn 
21% | Do, до, 4X Ist Mort. Deb, Btock БӘЙ. | ви 1 | fa duis сер оар 
: (d LI e (^ 1 $ vi oy es N 
4400 Cape E, True, lio ln K . Per, Blosk Bed, КА: % | wes ace кою (oc | LO. Zo 4 B4 
24 8 Castner-Keliner Alkali, Т to 450,000 . IQ %% р ытан Vou MED c е ES Nil 
р Bt M [] | * БЕ yr — ^ , ee ee 
BAD | Central London hallway, Ord. — a poet | n 15 4 E To E 0 ДР 2 
н Do, Prof, Block н |4% 4 i PLANTE" Ия FFV 
Ф ee AES E E guck. acqui ur. н БЕ 
ж " фы Mors Bog | q!. ^: H- 9 32 „ аа 
. oe 8 8 
= { deo an! 7050 tel 0 1157 Debs. 1 d ej ee ar 5% Б 5 * % | 94 — 97 (5 — p8 MEE е | п! | 5.2 E 
Period of nine months. 5 on Liverpool Stock mE Ense P sen aici stated, E shares are fully a E erim div 
Continued om next Pade. 5 { yea Y». = 


280 


LEEEET- 
383883 


888282 
8 


© 
ма 
б» 


LETT 
888888 


Ea 
8 


883 


to 
> 
=. 
а 
* 


28288 


B23Esmzs 
888833388 


THE ELECTRICAL REVIEW. [Vol. 60. No. 1,595, Рвваолатү 15, 1907, 
e 


SHARE LIST OF ELEOTRIOAL OOMPANIES-—Ooniimied) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(continucd ). | 


Dividends for the 


Olosing 


Sanaos done 


f 
Rise + Present 


NAMB, or Qa week or | Yi 
Share, | 188 four years, Fei. bn. Жем Jah. | Feb: Inn 1901, | РЫП ye eint 
| 
. 677777 a a ne ey _ 
t 1908, | 1904. | 1905, | 1906 Highest Lowest. Ea. d. 
Dick, Kerr & Oo., 1 to 960,000 . ео 1 ee 10 10 % ce 144— 1}4 Li 11] 23/3 ee ов | 5 18 
Do. do, 6 Cum. Pref., 1 © 805,000 oe 1 6 6 6 е 1 M IIR li Irn . ee oe 5 1 í 
Do. 44% Deb. Вю о. sl | 200 4% | ag | 44%, | 101—101" 101 — zs Kse la ея 
Dublin United Trams. п)! to 00,000 .. 10 6 6 %- 14 — 16 14 — 15 as Se «„ ' 4 00 
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REVIEWS. 


Practical Alternating Currents und Power Transmission. 
Ву NewTon Harrison. New York: W. L. Hedenberg 
Publishing Co. 1906. Price $2.50. 


On the title page we read that this is ** a practical treatise 
on the principles and applications of alternating currente to 
central station and power house plants, including the 
elementa of power transmission, enriched by 172 illus- 
trations.” | 

The author states in his preface that ** the correct treatment 

of a subject like alternating currente has been regarded, with 
much truth, as being consistently mathematical on all 
occasions. The fact of the matter is, that however mathe- 
matical the treatment of the theory may seem to be, the 
practice is within the scope of any earnest reader's intelli- 
тепсе,” 
I The book is written for the practical man, and mathe- 
matics have been eliminated as far as possible. Let not the 
mathematicians grieve, however, they will find plenty of 
inductance formule, eddy current loss formule, power factor 
formule, &c., in the book. 

The book is admirably printed, the type is clear, and the 
diagrams are excellent. They “enrich” the work. The 
author's method of explaining phenomena is original, and it 
will be helpful to the beginner in many cases. We think, 
however (possibly because we are English), that his style is 
somewhat stilted and his meaning occasionally obscure. In 
his preface, for instance, he seems in the following to be 
hinting at his critics. “It must be understood, however, 
before this preface is closed, that a non-producing class exist, 
whose main work consists in the assumption of superior 
attitudes toward the earnest efforts of others, particularly 
when crystallised in book form." We recognise the “ earnest 
effort of the author, the care that he has taken to make 
his book “thorough,” and his originality, but we do not 
consider the book to be the ideal one on the subject, although 
it will doubtless be a help to many. The main defect 
ів a lack of lucidity and a very cramped literary style. For 
instance, after the definition of the effects of mutual induc- 
tance we read :—“ It may be stated, therefore, without equivo- 
cation, that the actual development of power in the totally 
disassociated secondary is due to the direct effect of mutual 
induction.” What this amounts to is “that the develop- 
ment of the power in the isolated secondary circuit is due to 
mutual induction.” 

The description of eddy current losses is good, but it is 
only correct when the effect of the eddy currents in screening 
off the interior of the iron sheets from the effects of the 
magnetising force is negligible. The dielectric strength of 
air is given ав 30,000 volts (р. 161) but no mention is 
made of the shape of the terminals, and so the table given is 
of very little value. At the top of page 172 we cannot under- 
stand what the author means when he says that the cus- 
tomary “cycles” for single-phase alternators range from 
120 to 266 per second. Assuming that this means a fre- 
quency varying from 60 to 133, it seems to us high even 
for America. 

The notions of the author on inductance are much clearer 
than those usually found in engineering books. His 
formula for a solenoid, however, would be about 50 per 
cent. out in the case of the shorter coil shown on fig. 26, 
and 25 per cent. out in the case of the longer coil. The 
principle that the self-induction is proportional to the square 
of the turns is only true in very special cases. There are a 
few кн in the formule on pp. 188 апа 139 апа on 
p. 209. 

Elementary; Experimental Electricity and Magnetism. By 

WILLIAM ALLANACH. London: Longmans, Green & Co. 

1906. Price 38. 6d. 


This book is intended to guide students in Day Secondary 
Schools and Evening Science Classes through a course of 
lectures and laboratory work. The author states that his 
endeavour has been to conform to Bacon's dictum, that “ all 
true and fruitful natural philosophy hath а double scale or 
ladder, ascendant and descendant; ascending from experi- 
шеша to the invention of causes, and descending from causes 
to the invention of new experiments.” Не avoids what he 


calls * fancy " experiments having a spurious semblance of 
accuracy, and describes only perfectly straightforward ones, 
the limitations of which can be readily grasped by the 
student. | 

The author bas done his work well, and we recommend 
the book as a trustworthy guide eminently suited to help 
the class of student for whom it is intended. His meaning 
is always clear—except, perhaps, when he uses the word 
* heuristic" in the preface, as electrical engineers, unfor- 
funately or fortunately, have no time to keep up their 
classical knowledge; the diagrams are good and carefully 
drawn, and the work is not blemished by misprints, 
which annoy the professional critic's eye and are too frequent 
in works of this nature. 

The statement on page 214, that Joule found Ше 
mechanical equivalent of heat to be 12 million ergs per 
calorie, is slightly misleading, as the student would naturally 
think that the present day value was found by Joule. As 
a matter of fact, his final result was about 1 per cent. low. 
We should have preferred а more vigorous definition of 
capacity than the one given by the author. According to 
his definition, the capacity of & conductor depends on the 
position of other conductors in the neighbourbood. If we 
alter the position of these other conductors, we alter the 
“ capacity of the conductor." The capacity, therefore, is not 
a fixed attribute of the conductor. This is not the mathe- 
matical definition of capacity, and students may have 
difficulty in understanding why the capacity of a sphere 
equals its radiue. Again, in defining a condenser, there is 
no necessity to say that one of the two conductors is earthed. 
It was statements of this kind that gave us “furiously to 
think" іп our young days. Perhaps this is why the author 
introduces it, as in his preface he commends “ а little careful 
and honest thinking." 


— — — — 


Motive Power and Gearing for Electrical Machinery. By 
E. TREMLETY CARTER, XM. I. E. E. Revised by G. Thomas- 
Davies, A. M. I. E. E., F.R.S. London: The &lectricim 
Printing and Publishing Co., Ltd. 1906. 
net. 

The revision of this book for the present edition was 
unfortunately interrupted by the death of the author, and 
a considerable proportion has been rewritten or revised by 
Mr. G. Thomas-Davis. The work is intended to explain 
and solve in simple language the problems which are likely 
to assail the engineer in laying down motive power for 
the supply of electricity. Purely electrical considerations 
are not touched upon, the intention of the author, as 
stated in the preface, being to confine himself entirely to 
mechanical difficulties, and the means by which they may 
be overcome. 

The first chapter, which is headed Fundamental 
Principles,” deals mainly with the theoretical aspect of the 
subject. 

* A Statement of the Problem " is the title of the.second 
chapter, in which some indication is given of the factors 
governing the choicecf a site upon which togenerateelectricity, 
and the most economical type of motive power both as regards 
the work to be done, and the available means of doing it. 

The value of different solid fuels is next thoroughly 
thrashed out, and the theory of combustion is fully gone 
into. , 

To the student and steam engine designer every page of 
chapters 4 and 5, on Thermo-dynamic Principles and Steam, 
contains useful matter clearly and concisely set, forth, a 
study of which, is absolutely necessary if these subjects are 
to be properly understood. 

In chapter 6 relating to “ Furnaces and Boilers ” all the 
different types to be met with in electricity works are fully 
described, the special features appertaining to each different 
design being carefully set out. The remainder of this 
chapter deals with boiler trials (of which many instances are 
given) thermal balance sheets for boilers, steam and feed pipe 
systems and superheaters. 

Furnaces and boilers may be said to have been exhaustively 
treated with the following exceptions :—€Only the live steam 
method of producing forced draught is described, no mention 
being made of the use of fans for obtaining air preseurein 


Price 128. 6d. 


the ashpits or а partial vacuum in the flues. Chain grates - 
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are ignored in dealing with mechanical stoking. Boiler 
feed pumps driven by electric motors are barely touched 
upon, and no particulars are given of the necessary steam 
traps for draining the piping. In view of up-to-date prac- 
tice in these matters the above points should have received 
some attention. 

In chapter 7, which deals with ** The Theory and Action 
of the Steam Engine,” this part of the subject is very 
clearly explained, and those interested in the efficiency of 
the steam engine will do well to study it carefully. One 
point, however, does not appear to have received the atten- 
tion its importance demands ; this is the effect of clearance 
space on steam consumption. 

Two chapters are devoted to “Steam Engine Details,” 
and to the description of typical steam engines, including 
turbines as well as the Ferranti engine. "The design of the 
latter must always be of great interest, as being almost ideal 
as regards theoretical perfection, and fully justifies it& men- 
tion in this treatise. It was unfortunate that its manufac- 
ture was stopped almost immediately after complete success 
had been attained. 

“Steam Engine Testing“ is dealt with, and methods of 
obtaining steam consumption and horse-power are fully 
considered. The *heat-flow " diagram designed by the 
Steam Engine Research Committee of the Institution of 
Mechanical Engineers is not mentioned, an omission which 
should certainly be made good in any future editions of this 
work. 

The effect of superheating is studied, and comparative 
curves of heat and steam consumption are illustrated for 
saturated and superheated steam; also а table is given 
showing particulars of tests upon various engines for which 
guperheaters have been provided. The results are compared 
in the form of heat units per Kw.-hour, which is the only 
fair basis for comparison where superheating is resorted to. 

In the chapter which treats of The Steam Engine in 
Relation to Electric Power," load factors are first explained 
and considered. The comparative effects of throttle and 
auto-expansion governing are carefully gone into, and 
results from actual practice are illustrated by curves. Types 
of boiler are discussed, and tables are given showing the 
floor space taken up, and the proportions of various types of 
plant in use in 1904. 

Plant capacity, size of units, &c., with a table showing the 
progressive increase of load ара capacity in several well- 
known electric supply stations, are next touched проп; the 
loads of traction stations are discussed in relation to the 
number of cars in use, and curves are given to illustrate the 
rules laid down. 

A short chapter on “ Gaseous and Liquid Fuels" prac- 
tically completes the portion of the book relating to steam 
as а motive-power. i 

The following six chapters relate to gas engines and pro- 
ducers. This portion of the book, excepting as regards the 
theoretical data, cannot be considered as up-to-date, but it 
has been supplemented by Mr. Thomas-Davies in an 
appendix. 

The theory of hydraulics is well set forth in the following 
part, and many useful formule and tables are given. Tur- 
bines and Pelton wheels are considered, many different types 
being illustrated and the details explained. Water-power 
testing is dealt with, and in the final pages devoted to water, 
turbines are considered іп “ Relation of Electric Power.” 

Part V is relegated to the study of gearing. The horse- 
powers given which can be transmitted per sq. in. section 
of solid leather belts at 1,000 ft. per minute with various 
coefficients of friction are not at all in accordance with 
present-day practice, in which the increasing speeds and 
powers developed by electric motors have demanded heavier 
loading of the belts or the adoption of abnormally large 
pulleys. Taking the coefticient of friction at *27, as decided 
by Prof. Capper after the Lille experiments, and an arc of 
180? embraced by the belt, 1 sq. in. of belt area is stated to 
transmit about 3:4 H.r. at 1,000 ft. per minute ; on this 
basis 1 in. in width of single leather belting ү thick, would 
only carry *65 H.P. at the same speed, or one H.P. at 1,440 ft. 
per minute. A perusal of the pulley sizes of any well. 
known maker of motors will show that 1 Н.Р. is frequently 
transmitted by 1 in.of single belt at 600 ft. per minute, and 
the same width of double belt is sometimes called upon to 
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carry а horse-power at 250 ft. per minute. It is not in- 
tended to indicate that the belts actually run at this speed ; 
taking the latter figure as an example, if 100 H.P. were to 
be transmitted at 2,500 ft. per minute, a 10-in. belt would 
be required. 

No mention is made of the rounding of pulley faces, a 
point which should have been treated to make this part 
of the book complete. Rope driving is very thoroughly 
gone into. 

The strength of shafting is considered, and useful formule 
are given for obtaining the correct size to transmit, power at 
stated speeds. Flanged couplings are also touched upon, 
and the application of clutches is described and illustrated. 

Spur gearing is exhaustively dealt with excepting for the 
omission of rawhide gear, which can certainly claim some 
attention in view of the extent to which it has been adopted 
for motor driving. Worm gear is very briefly touched 
upon. 

Chapter ХХХ describes and illustrates a number of well- 
known steam power stations, of which very full details are 
given, and gas and water-power stations are similarly dealt 
with in the last chapter of the book. 

In the appendices thermal storage is explained, and the 
omissions complained of in regard to the chapters on gas 
and oil engines are very fully gone into and the most recent 
practice is described. 

Every page of this book is useful both to the student and 
to the commercial engineer, aud with the exception of the 
one or two minor points mentioned above, the ground has 
been thoroughly gone over, entitling this work to a 
prominent place amongst the classics of mechanical 
engineering. 


THE STANDARD SPECIFICATION FOR 
CARBON GLOW LAMPS: A CRITICISM. 


By LANCELOT W. WILD. 


AFTER more than a year of incubation, the standard glow 
lamp specification has at length been hatched. Under these 
circumstances, a criticism from one who has not only been 
accustomed to draw up glow lamp specifications, but bas also 
been constantly engaged in the more difficult task of seeing 
that they are carried out, will, I hope, not be taken amiss. 

Clause 8 provides that the lamp caps shall be tested for 
insulation resistance at the manufacturer's works. The insu- 
lation resistance required is 1,000 megohms between the 
filament and cap. 

I frequently find that lamp caps have a very low insulation 
resistance initially, if tested quickly and at a low voltage. 
The leakage, however, very quickly disappears if the test is 
prolonged, and the higher the voltage, the quicker the 
change. I have frequently found the insulation of caps to 
go from 0 to infinity, when tested with an Evershed obm- 
meter, in less than 10 seconds. It appears to me, therefore, 
that the voltage and duration of the test should have been 
specified. 

Clause 9 provides that the test for vacuum sball be the 
vacuum test employed at the works of the manufacturer. 
This means, I take it, that the manufacturer can make апу 
test he likes and translate the result how he likes. It would 
appear that the Committee have been unable to arrive at any 
standard method of measuring vacuum. Under these 
circumstances, I think that it would have been better if the 
matter of vacuum had been omitted from the specification. 

Clause 10 provides that 5 per cent. of the total bulk of 
lamps shall be tested for rating. The lamps are to be 
tested for mean horizontal candle-power, watts and ineffi- 
ciency. Ninety per cent. of the selected lamps are required 
to fall between certain limits of candle-power, consumption 
and inefficiency. As the measurement of light value is to 
be given in terms of mean horizontal candle-power, instead 


of mean spherical candle-power, which is the only true. <. h 
measure of the total light emitted, it follows that filaments · . 
of different form will be in гат differently rated. e 
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во long as the manufacturer can find a market elsewhere for 
his outfalls. lf, however, the specification were to become 
aniversal, either the manufacturer would have to scrap 
abont half his lamps, or else, which is perhaps possible, he 
might find a way of. making his lamps come out to the voltage 
intended, thus doing away with the present method of 
sorting. If this should be the result, the specification would 
prove a real blessing. 

Clause 11 provides that 5 per cent. (never less than five 
lamps) shall undergo a species of life test. The lamps are 
to be run оп a pressure not varying more than 4 per cent. 
This appears to be reasonable enough, although it would be 
better still if it could be found practicable to narrow this 
limit still farther. 

Tbe lamps selected are to be run not at their marked 
voltage, but, to start at some standard inefficiency. This is 
an ideal condition if the objcct of the test is to ascertain 
the quality of tbe filament, quite apart from its rating. 
The advantage gained by running at standard inefficiency 
is, however, more than neutralised by the fact that the test 
is terminated, not when the candle-power has dropped to 
80 per cent. of its original value, but when the candle-power 
has dropped to &0 per cent. of its standard value. Thus а 
lamp starting at 16 c.r. may drop to 80 per cent. of this, 
whereas а lamp starting at 1675 c.r. is allowed a much larger 
drop of candle-power, although both lamps are started at the 
same inefficiency. Now the lamp is judged by the so-called 
meful life, and the average candle-power hours obtained 
doring this life. At the point of cut-off, that is, when the 
eandle-power has dropped to about 80 per cent., the slope of 
the candle-power life curve is commonly such that a change 
of life of 10 per cent. is accompanied by a change of candle- 
power of about 14 per cent. If, therefore, а lamp starts at 
1} per cent. above its standard candle-power, the useful life 
as specified is extended by about 10 per cent., and likewise 
the lamp that starts 14 per cent. low in candle-power is 
robbed of 10 per cent. of its life. Moreover, an error of 
11 per cent. in the last candle-power measurement also 
makes a difference of 10 per cent. plus or minus to the life 
of the lamp. As 10 per cent. variation of life is all that is 
permitted by the specification, it follows that the passing or 
rejecting of a large batch of lamps will depend quite as much 
upon the judgment of the testing authority in selecting the 
lamps to be tested, and alxo upon the accuracy of the final 
measurements of candle-power, as upon the merits of the 
lamp filaments, | 

This, however, is not the worst point about these life 
tests. There is an even larger source of error brought in by 
the fact that the lamps are judged by their mean horizontal 
candle-power, rather than by their mean spherical or true 
candle-power. 

The reduction factor or ratio of mean spherical to mean 
horizontal candle-power varies in lamps of different manu- 
facture from *8 to 9. These are extreme limits, I admit, 
but I have found them actually occur fairly frequently. 

Now, suppose we have two high-voltage lamps, each giving 
16 mean horizontal candle-power and each consuming 37 
watta per mean horizontal candle-power. Let one of these 
lamps have a reduction factor of `8 and the other *9, then 
their mean spherical candle-powers will be 12:8 and 144 
respectively, and their true inefficiencies 4°63 and 4°12 watts 
per candle-power respectively. Now supposing that the 
filaments of both lamps are of absolutely the same quality, 
then the useful life—that is, the time taken to fall to 80 per 
cent. of its original candle-power, will be very different for 
the two lamps. The lamp with a reduction factor of *8 will 
probably live from two to three times as long as that with a 
reduction factor of -9. This circumstance appears to mc to 
make the life test quite valueless. 

Now T hold that it is not fair to criticise others’ proposals 
unless one has something which appears better to suggest 
oneself. As a basis for a life test specification I would 
suggest, the following :— 

The lamps selected for life test to be run for, say, 500 
lou, and to be tested for mean spherical candle-power at 
tart, and after 100, 200, 300, 400, and 500 hours. These 
results to be averaged together. The average candle-power 
of all lamps tested throughout the 500 hours not to be lower 

D 8 certain limit. The average watts and inefficiency 
shoald also fall below and above certain limits respectively. 


Any lamp failing in vacuum during the run to be omitted 
from the testa. As the final values obtained are the averages 
of many separate measurements, the personal error in making 
the measurements is eliminated. 

It is open to question whether the lamps should be started 
on test at their marked voltage or standard inefficiency. The 
latter is the better plan if the object is to determine the 
quality of the filament only. This, however, is likely to be 
misunderstood, and I think that if the lamps are selected 
so that their average starting inefficiency is standard and the 
individual variations at start are not great, carrying out tlie 
test at marked voltage will be found the more satisfactory, 
besides being very much more convenient. It must be 
remembered that, other things being equal, the lamps which 
start with the highest inefficiency will finish with the lowest, 
and thus the average will be maintained fairly well. 

Now, as regards the determination of mean spherical 
candle-power : some years ago, this would have meant half 
a day’s work on each lamp; there are, however, several 
short cuts to this, and I will give four methods. 

One way to obtain mean spherical candle-power is to 
measure the mean horizontal candle-power and multiply by 
a factor, which however must be first determined for the 
particular make of lamp. 

A method that I should prefer is to measure the maximum 
horizontal candle-power, this involving two measurements, 
taken on opposite sides of the lamp. This should be multi- 
plied by a factor which is practically independent of the 
shape of the filament. This factor varies only from ‘x05 to 
*825 in lamps of all makes. | 

A third method is to employ an integrating photometer, 
giving the mean spherical candle-power in a single measure- 
ment. 

A fourth method is to rotate the lamp on its axis and 
arrange for tilting it whilst rotating it. "This gives the 
result desired in six measurements. 


PROCEEDINGS OF INSTITUTIONS. 


Alloys of Aluminium and Copper. 


Pror. Н. С. Н. CARPENTER and Mr. C. A. Epwarps have made а 
report on this group to the Alloys ltesearch Coinmittee of the 
INSTITUTION OF MECHANICAL ENGINEERS, which was read at the 
meeting of January 18th. The work, of which the results are given 
in this report, was carried out at the National Physical Laboratory. 
It is a survey of the mechanical properties of the whole series of 
these binary alloys. No survey of even the smallest tract of 
country can ever be really exhaustive, and a survey, complete only 
within very restricted limits, usually involves a great deal of 
work. This particular survey is no exception to that rule, and the 
number of measurements and comparisons recorded in the report 
is very large indeed. It is designed to form the foundation of 
further research on ternary alloys of copper, aluminium, and 
some third constituents, and is the necessary sound preliminary to 
steps in that direction. The alloys examined are grouped by the 
authors in three classes :— : 

Class 1.—Alloys rich in copper. In this section 16 different 
alloys were examined containing from 1 per cent. to 13 per cent. 
of aluminium. 

Class 2.—Intermediate alloys. This section contained 32 alloys, 
containing from 15 per cent. to 90 per cent. of aluminium. 

Class 3.—Alloys rich in aluminium. In this section are 16 alloys, 
with from 0 to 8 per cent. of copper. 

Generally speaking, each alloy was examined as cast in sand, as 
cast in а chill, and as rolled. Information is given iu the paper on 
methods of castiog and contraction ; on specific gravities; on tensile 
strength, bardness, torsion, alternating stress, and impact tests; on 
electrical conductivity; on liability to corrosion; on heating 
and cooling curves; and on micro-structure. The heating and 
cooling curves, of which the data are very numerous, become во 
complex with the increase of aluminium that they are difficult to 
interpret. Of the three classes the first proved the most interesting, 
and the experiments on its alloys were the most complete. The 
materials used were the purest obtainable, and the impurities dia- 
covered by analysis were exceedingly small. None could be 
detected by analysis in the cathode copper used, and the microscope 
showed no trace of oxide. In tbe aluminium 3954 per cent. and 
99:7 per cent. was the metal. The most interesting results from 
the engineering point of view of this series are those of the well- 
known aluminium bronze containing 10 per cent. aluminium. 

The alloys of Class 2 have little interest, as they are all brittle. 
From 20 per cent. to 65 per cent. they are exceedingly so, 
and can be pounded in a mortar, so that unless for bronze powders 
or paints they seem to have no value, 
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' The alloys of Class 3 in which small quantities of copper are 
added to aluminium offer no very striking results. The tensile 
strength of aluminium, both at the yield point and at the ultimate 
limit, can be improved from two to three times by addition of 3 per 
cent. to 4 per cent. of copper; and cold-drawn rods of one alloy 
containing 3°76 per cent. Cu gave a yield point stress of 18:5 tons. 
Having а specific gravity of only 2°79, this alloy seems possibly 
suitable for overhead transmission lines, but the clongation beyond 
the elastic limit to the breaking point is only 7:5 per cent., and no 
information is given as to the conductivity. These alloys containing 
little copper were found to resist corrosion by fresh water, 
but were freelv acted on by salt water. The alloys, on the other 
band, rich in copper resist the action of salt vater perfectly. 

To return to aluminium bronze, that alloy of Class 1 containing 
10 per cent. of aluminium, we quote two passages from the report, 
one being a table of the results of the tensile tests, and the other a 
comparison between the properties of this alloy and those of a 
moderately high carbon steel. | 


Alloy Хо, 13 (Aluminium 9:90 per cent.) 


uis piden Elongation Reduction 
Condition. dons per Tons per | On Yin. of area. 
| › 
sq. in. sy. in. | Per cent. | Per cent. 
Sand casting т 11:3 3170 217 


Not obtainable. Tbe dar 


Sand casting, slowly cooled } 1355 | 
| broke in the head. 


from 800° C. (1,472* F.) 


Sand casting, quenched , 


from 800° C. ‚| 824 50°00 30 — 
Chill casting сЕ e. 124 36 93 30°5 — 
Chill casting, slowly cooled 

from 800° C. ..| 165 26°49 5'0 — 
Chill casting, quenched | 

from 800°C. ... m | 177 38:57 22:0 — 
Rolled bar, 14 in. dia. 13:6 3503 | 81:5 30 52 
Rolled bar, 1? in. dia. 14:8 38˙10 | 288 30:80 
Rolled bar, !; in. dia. 

slowly cooled from 800 C. | 157 2851 . 65 10°20 
Rolled bar, i; iu. dia. | 

quenched from 600°C. ... | 262 45:48 110 16°78 

40°4 43°94 13°0 22:19 


Cold-drawn bar 13 in. dia. | 


A Comparison of the Properties of Alley No. 18 with those of 
Swedish Bessemer Steel of about 035 per cent. of Carbon.— The 
research described in Part. 2 has brought out a fact of very remark- 
able interest, namely, that the qualities, both mechanical and 
physical, of Alloy Хо. 13 resemble those of a Swedish Bessemer Steel of 
about 035 per cent. of carbon toa truly astonishing degree. When 
it is remembered that the former ів an alloy of copper and 
aluminium, the latter an alloy principally of ‘iron, carbon and 
manganese, the parallelism of qualities appears especially interest- 
ing. It is, however, a matter of eurpriee that the resemblance 
between two well-known alloys—for No. 13 is the so-called 
aluminium bronze or aluminium gold—has not hitherto, £o far as 
the authors are aware, been adequately described. 


(A) Similarity of Mechanical Properties. (Rolled Materials). 


Tension Test. 
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Yield. Ultimate : 


Elongation 


point. stress. Elastic | angi 
Co Tonsper Tons per ratio. : 
qa 5 т | Per cent. 
iniu Wena ee, pee ud n . | ee 
Steel (0°35 % carbon) 15˙2 38-0 040 | 260 
Alloy No. 18... a 14:8 351 0 39 | 28:8 


— — — —— — ---6— 
— — — — 


t This is the true, not the primitive, yield point. 


Although no figures are available for an exact comparison of the 
quenched alloys, there is an undoubted resemblance between the 
two. The tenacity is raised and the ductility lowered. 


Alternating Stress Test. 


Maximum limit of resistance for one million reversals 
at 800 per minute, with a ratio of tension to 
compression of 1:4. 


29˙5 
28˙⸗ 
(Izod Machine.) 


Foot-Ib. absorbed on fracture (without deformation). 
4°3 
4°5 


Steel (0:35 C.) ч 
No. 13 te then 


Impact Test. 


Steel (0°35 C.) 
No. 13 ... a, 


(B) Similarity of Physical Properties. 


Capacity Tests. 
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Hardness and Hardening 


— — 3 


Hardness numbers. 


Е e we) Hardening 
Arnealed. | CE m capacity. 

Steel (0:35 % of carbon) 156 402 2:68 

No. 13 s ve 294 210 349 f 1°66 


— ——— . —— == B ERE 


The similarity is probably closer than the above table represents. 
The hardness number (210) of No. 13 is that of the unannealed alloy. 
A lower value would probably be obtained for the annealed alloy. 
Thus the hardening capacity figure would be raised and brought 
nearer the ateel. 

From the last extract we have omitted a passage comparing the 
microstructures of the Cu- Al alloy and the steel. There are 
curiously close analogies between the two, but for these and for the 
numerous micro-photographs illustrating them the original paper 
should be consulted. Here is an alloy cast in sand as easily as 
braes, and capable, we suppose, from experience of casting copper, 
of giving sound castings of a fairly intricate kind. The metal as 
cast in sand has an ultimate stress of 32 tons, when quenched from 
800° C. of 50 tons, with which we may compare gun-metal 23 tons, 
manganese bronze 28-32 tons, phosphor bronze 15-26 tons. No 
figure is given of the hardness of the quenched sand casting, but 
considering its small elongation, 3 per cent., and its high ultimate 
stress, 50 tons, it is presumably much harder than the rolled bar of 
the same alloy, which has an elongation -of about 30 per cent., and 
an ultimate stress of about 35 tons. The figure of bardness of the 
latter, Brinell's test, is 210, the hardest steel known having a figure 
800. Quenched steel of 66 per cent. carbon has a figure much below 
600. To be able to produce complicated pieces, such, for instance, 
ав the clutches, gears, and brakes of motor-cars, in а very hatd and 
stiff material with a high elastic limit, in sand castings, may be of 
great value to many industries. For the construction of new or 
experimental machinery, the cost of delays incidental to procuring 
malleable or steel castings or special forgings will often justify 
the use of the more costly materials. For hydraulic and submarine 
work, such an alloy, incorrodible by sea water, even when bolted to 
steel plates, may be of great value. 

A very curious and interesting discussion of the fact that the 
crystals of the microstructure grow in size with repeated melting, will 
be found in this report. It is suggested that the individuality, and 
even the systematic structure of these crystals, is not lost in the 
liquid etate, but that it may persist through repeated remelting and 
resolidification, with increase in size of the individual crystals. A 
reference to recent discoveries of crystalline liquids, and soft or 
gelatinous crystals, gives the source of this suggestion. 


Electricity in Mines. i 


Ом January 25th a papcr on this subject was read by Mr. E. G. L. 
Mosley before the INSTITUTION OF ELECTRICAL ENGINEERS (Max- 
CHESTER STUDENTS’ SECTION) The author said that mining 
engincers were beginning to realise the manifold advantages which 
accrued from the use of electricity for mining operations of all 
descriptions. Great care in manufacture was essential, as break- 
downs might mean stoppage of a whole mine, or jeopardise men's 
lives. The advantages claimed for electricity were cleanliness, 
safety, adaptability and efficiency. The best type of cables, he 
thought, were non-bygroscopic and those least subject to deteriora- 
tion through gases and dampness, They should he protected from 
mechanical injury and falls of earth. If a mine was tolerably dry 
and free from gas, ordinary standard motors were suitable, provided 
they were protected by gauze or perforated metal to avoid mecha- 
nical injury, but in gassy mines it was absolutely essential that 
the motors should be flame-tight. They should be placed in well- 
ventilated compartments. By no means the least advantage of 
electric driving was the very great variation in speed which 
could be obtained. The . ideal motor to drive pumps 
for sinking purposes was the three-phase motor with short- 
circuited rotor, provided the H.P. was not too large (say, not over 
50 H.P.). High-lift turbine pumps coupled direct to а. motor 
occupied a very small space, and did away with gearing. Hauling 
gears had been brought to a state of perfection. Capstans were also 
used for surface work, and were very useful where there was no loco- 
motive, or where there was limited head room. Electrical energy 
was also used with success for ventilating, screening and conveying. 
The Home Office report for 1905 stated that electrical coal-cutters 
were being installed at а much greater rate than formerly, the 
increase being in excess of that of those driven by compressed air. 
Lamps should be enclosed in an air-tight glass case or water com- 
partment, so that if a lamp were broken, the spark would be 
extinguished. The success or failure of an electrical installation 
for mines depended first of all on the class of plant installed; and 
secondly, on good supervision. In erecting an installation, the 
primary consideration should be to eliminate any risk of fire taking 
place through an electrical agency. 


Large Gas Power Plants. 
Ву C. E. Dovoras, A. M. I. E. E. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Blanchester, January 22nd, 1907.) 


Tnx three principal prime movers available in this country for 
powers of 200 brake H.P. and over are the reciprocating steam 
engine, the gas engine, and the steam turbine. 

The ordinary industrial unit ranges from ray 200 to 1,500 B. H. F., 
and itis with the suitability or otherwise of gas plant for such 
installations that I propose to deal. 


The most weighty consideration -is reliability, combined with 
I wish to prove that for industrial purposes . 


low cost of operation. Е 
the gas engine, along with its supply plant, is at least sufficiently 
reliable to warrant a much extended sphere of operation, and that 
it can be operated with greater economy than any other 
power plant, at least, within the limits stated. 
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On the Continent of Europe, outside the British Isles, large gas 
engines aggregating literally hundreds of thousands of horse power 
are installed and in constant daily use. It is true that a large 
majority of them are working on waste gases from blast furnaces, 
but this is simply a matter of local conditions and convenience. 

The value of the gas has nothing whatever to do with the satis- 
factory operation of the engine, provided of course that the value 
in any installation remains reasonably constant, that the engine is 
designed to suit the gas, and that the gas is suitably cleaned before 
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Fio. 1.—CURVES SHOWING COMPARATIVE CoAL CONSUMPTION FOR 
~ DIFFERENT TYPES OF GENERATORS. 


admission to the engine. There have been failures, in some cases 
serious failures, abroad as well as at home ; but the cause will almost 
invariably be found in want of experience on the part of the 


buildere, whose zeal has in such cases outrun their discretion апа. 


d knowledge of the conditions of the problems to be dealt 
with. A. 

Tuming to the question of economy of operation, it is not 
sufficient to consider merely the usual station or working costs; 
we must also take into account interest and depreciation on 
capital outlay, because in most cases of large gas power plant this is 
a 'mewhat greater than the outlay involved by a new steam station 
of equal capacity. 

Taking works costs alone, the items for wages, running stores, 
repairs and maintenance differ little in the two cases: on the 
ot ier hand, even the most inveterate critic of the gas engine cannot 
deny its marked superiority as a heat engine over the steam engine. 
This means a substantial diminution of the heaviest item in works 
costa, i.c., the fuel bill. There is a further saving in that the stand- 
by losses in the case of gas are really very much less than in the 
case of steam. A gas producer only requires about one-twentieth 
of the fuel that is necessary in the steam boiler for banking fires 
overnight or during periods of light load. Mr. Dowson has shown 
that on a 500-B.H.P. steam plant, the stand-by losses have been 
assessed at 15 per cent. of the total fuel consumed in 24 hours, 
while the stand-by losses in a gas plant of equal capacity only 
amounted to 2 per cent. of the total coal consumed. Ia the case of 
municipal stations with a relatively low load factor, this point is of 
the utmost importance. I frequently hear it stated that the heat 
efficiency of the gas engine on low loads is bad compared with the 
heat efficiency of the steam engine under similar loads. Fig. 1 shows 
the comparison between the two, the figures in each case being 
based on actual resultg and not on assumption. It will be seen 
that even at low loads, the fuel consumption of the gas plant is 
appreciably lower than that of the steam plant. 

Diagram (fig. 2) shows that fuel alone amounts to half the 
total working costs with steam plant. It is precisely this item 
which can be so substantially reduced with gas plant. 

As to capital cost, if a new steam station is to be installed on the 
most economical lines, the total cost of, the installation, including 
buildings, foundations, and chimney, is not far short of the cost of 
Installing gas plant. It is not necessary to provide a house for the 
gas producing and cleaning plant. 

Whether the coal be anthracitic or bituminous (provided that, if 
the latter, it be a non-caking variety) there are now many excellent 
producers which will efficiently gasify and cleanse such cual. 
Caking or coking coal is inadmissible, because it forms a sticky 
mass which chokes the producer. Coke is also, in many cascs, 
Applicable for producer purposes. Anthracite is an ideal fuel to 
use; but except in cases where it can be obtained in reasonable 
Proximity to the site of the plant, its cost generally precludes its 
nee, except for small plant. 

The higher the price of coal, the greater the saving to be effected 
by gas. In one works near London, the proprietors of & mill 
burned anthracite, costing about 208. per ton, under their boilers, 
in order to prevent smoke nuisance in a densely-populated dis- 
trict; my firm installed a gas engine of 500 B. B. . to replace their 
steam engine, and a producer plant to gasify bituminous coal was 
put in. In this case, in addition to, let us say, at least halving the 
amount of coal formerly used by the steam plant, the price of the 
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coal per ton was practically halved as well, во that the original 
fuel bill is now reduced by about 75 per cent. ч £r Y 

The water consumption of рав is much below that of steam plant: 
taking irrecoverable water alone— i.e., that used for raising steam— 
in the first place to generate gas, and ín the second, to supply 
steam engines; about 14 lb. of steam are required per H.P.-hour with 
gas engines, while we can safely take 15 10. of steam per H.P.-hour 
as being required for condensing steam engines, Mr. Hugh 
Campbell has stated that, for suction gas installations, the total 
quantity of water required, both for raising steam and purifying 
gas, is from 14 to 2 gallons per r.H.P.-bour. In addition to the 
water for the producer, water is required for the engine jackets. 
Let us allow that 12 to 15 gallons per B H.P.-hour is sufficient for 
all engine and producer purposes. In the case of condensing steam 
plant, 52:5 gallons are required as against a maximum of 15 gallons 
for the gas plant, and taking the irrecoverable water as well, we 
get a ratio of 54 to 15. In the case of steam turbines requiring u 
high degree of vacuum, the proportion will generally be much 
higher. If the water eupply be unfit for use in boilers without 
purification, it is clear that the gas plant scores still higher. With 
regard to the works cost, the gas plant and engine do not involve 
any more skill or more attendants than steam plant, especially 
when all auxiliaries are taken into account. The producer requires 
no more skil than a boiler, and an unskilled man or ordinary 
attendant can as easily run a gas engine as a steam one. Provided 
the lubricating arrangements are well carried out and а minimum 
amount of oil is applied at proper points, there is no cause to fear 
a heavier consumption than with steam engines, 

The suction producer is certainly by far the cheapest to install. 
The pressure producer for bituminous coal is more expensive on 
account of the large proportion of volatile {hydrocarbon which is 
distilled from the coal as tar, and must be removed if the engine is 
to run satisfactorily. 

In the plant designed by Mr. Wilson, of Stafford, atmospheric 
cooling, and consequent cleaning, of the gas is resorted to, with the 
result that a dry cold tar-free gas is supplied to the engine. This 
is а better method than cooling and washing the gas by spraying 
with water, because the drier the gas is fed to the engine the 
better. 

Ав to regularity of turning moment, the difficulties bave generally 
been overcome. I have watched double-acting two-cycle gas 
engines coupled direct to and driving three-phase 50-cycle alter- 
nators in parallel with perfect synchronism, and have actual know- 
ledge of other similar gas engine sets running in parallel with cach 
other and with steam-driven alternators. 

At the works of Messrs. Howntree & Co., Ltd., of York, two 
engines are installed capable together of giving 500 K. H. P. con- 
tinuously at the switchboard. "The calorific value of the bitnminous 
coal used during tbree recent tests each of 12 hours duration 
averaged 12 2.0 B. r. U. per lb., and fhe gas varied between 140 and 
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Fic. 2.—AVERAGE WoRKS Costs OF 10 GENERATING STATIONS 
WITH RECIPROCATING STEAM ENGINES (LIGHTING Loans). 


152 p.TH.U. by analysis. The fuel consumption in the producer 
averaged 1:3 lb. per kKw.-hour, a most remarkable result. The 
engines have run for many weeks continuously, with rare stoppages, 
from 7.30 a.m. on Monday, till noon on Saturday, and operate in 
parallel with steam-driven sets situated in another engine room. 
The engineer to the company states that the cost per kw.-hour 
works out distinctly cheaper than if produced on the high-speed 
steam plant, in spite of the fact that the capital charges per unit 
on the gas plant are distinctly higher than they will be when it is 
brought up to its full capacity of 1,000 E H. p. 

In another case, where a 560-n.H.P. gas plant replaced a steam 
plant of equal capacity, the saving is one-third of 1d. per B. H. p. 
hour, which, at 10 hours a day and 300 days a year, is equivalent 
to about £2,000, notwithstanding the fact that a greater amount 
is allowed for depreciation on the gas engines than was allowed for 
the steam. 

In a plant installed by my firm, the total generating costs 
work out, on three months’ ordinary running, at 0:135d. per unit, 
probably the lowest actual working costs on record. The load is 
certainly steady and continuous; but even if you double or treble 
this figure to contrast the running of this plant with one having 


` tbe load-factor of an average Corporation station, you get a 


generating cost. much below that of any steam station, havinv units 
within the limits of size which we have been discussing. 


DISCUSSION. 


Dr. Hopkinson (who presided) thought the autbor had been 
hardly fair to British manufacturers. In Germany the majority 
used blast furnace gas, whereas in this country they used producer 
gas, and there was far more difficulty in using producer gas, on 
account of the presence of tar. Probably the greatest loss that 
occurred in the gas engine was in the exhaust. It was possible to 
store about one-half the heat by installing a large boiler. 

Mr. SEATON said the author seemed to think he was fairly safe 
from steam turbine competition below 1,500 xw. units, but per- 
sonally, whenever turbines were in competition with gas enginea, 
he had no difficulty in, securing (the adoption of the turbine for 
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powers of 500 Kw. It was a difficult matter to obtain any inforiua- 
tion on the point of reliability, as users of gas engines seemed to 
think that, by saying nothing at all about them, they were doing the 
makers a great favour. 

Mr. C. D. Tarte said the paper contained a table giving coal con- 
sumption, wbich averaged 0 265d. per unit; but if a modern station 
were taken as an example, it was possible to show a figure of 0 10d. 
per unit, а very different figure. Capital charges in an electric 
station were much bigger than running charges, and varied from 1d. 
to 13d. per unit, depending on the load factor, and this had a 
greater effect on the selling price than the cost of fuel. That, he 
thougnt, was the reason why the gas engine had not found favour 
inthiscountry. Having recently to get out the cost of a station of 
6,000 Kw. capacity, he was favoured by a tender from an important 
firm of gas engine makers for a complete station, which compared 
with steam turbines as follows, viz. :— 


Туре Running А 

1 Cost, charges 3 ene 
engines, „M. hour. * ты 
Gas toe .. 4110,00 0:374d. 0:06d. 28:5 
Steam turbine. £84,000 0:379d. 0°107d. 28:5 


The figures given for gas engines included all necessary plant, also an 
ammonia extractor. The difference in capital cost in favour of steam 
turbines was 30 percent. If the figures were taken fora smaller 
station or а less load factor, they would show much worse against 
the gas engine. 

Mr. Portes knew of at least six firms in Germany using twin 
tendem gas engines of ahout 2,000 n.H.P. which were running 
satisfactorily. 

Mr. Coorer remarked that the curve of coal consumption at full 
load showed steam engines аї З lb. per Kw. hr. as against 1°5 lb. for 
yas engines. Taking coal at 10s. per ton and anthracite at 27s. per 
ton there was not much saving in favour of gas engines. Reference 
was made in the paper to water consumption, but the water used in 
steam engines with surface condensers was practically all recover- 
able. 

Mr. JohN Cray (Chairman of the Hebden Bridge I. D.C. 
Electricity Committee) said that at Hebden Bridge they found 
that Scotch anthracite was a more difficult coal to work with, but 
more economical. Welsh anthracite gave the same results and 
worked out to about 0:25d, per unit generated. As to the question 
of tar, he thought that it would eventually be possible to break it 
up and gasify it. Then they could use the ordinary Lancashire and 
Yorkshire coal costing from 8s. to 108. per ton, which would reduce 
the cost of fuel 50 percent. They found that producer gas was 
more satisfactory to work with than town gas. 

Mr. J. FRITH said that if the gas were measured in an engine 
room at & temperature of 50* the cubic foot might have expanded to 
something like 1:04. "That was a point often lost sight of. 

Mr. DovaLas, in reply, said he was as much interested in one 
form of power a8 another. On the question of reliability, he could 
show gas engines that liad been working night and day for long 
periods without giving any trouble. There had been failures, but 
they were getting fewer every day. 16 was not necessary to pay 
25s. to 27s. per ton for coal, as ordinary coal at about 108. per ton 
was quite good enough, and was used for both steam and gas plant. 
Chemists were divided in opinion as to whether it was possible to 
split up the hydro-carbon gas. He agreed with Mr. Frith as to 
measuring the gas at standard temperature and pressure. 


The Faraday Society. 
OSMOTIC PRESSURE. 


Tue feature of the last meeting of the Faraday Society, held on 
January 29th, which was attended by a crowded audience, and 
presided over by Prof. H. E. Armstrong, F.R.S., was a symposium, 
opened by the Earl of Berkeley, and followed by Mr. W. C. D. 
Whelham, F R.8., Dr. J. M. Lowry, Prof. Kahlenberg, Mr. H. H. 
Morse, Dr. J. C. Philip, Mr. J. Rhodin, Dr. A. Findlay and Mr. 
W. A. Davis, on the difficult and highly-contentious subject of 
osmotic pressure. We say highly-contentious, because although by 
the expenditure of much knowledge, ingenuity, and mechanical 
skill, careful experimenters, such as the Earl of Berkeley, who 
opened the discussion, and Mr. Hartley, of England, and Morse 
and Frazer, of America, have succeeded in measuring something, 
which something more or less agrees with figures deduced theoreti- 
cally, it is still open to question as to what actually is the pressure 
that is being measured, or whether, indeed, any pressure truly 
osmotic really exists at all. 

A brief consideration of the fundamental experiment of osmotics 
will goon make the position clear. Imagine a porous membrane— 
which can be approximately obtained in the real—which will allow 
pure water to pass through it, but, protectionist-like, objects to the 
passage, say, of dissolved sugar through it. Fill this membrane, 
let it be a pot, with a solution of sugar, close up its ends, and 
immerse it in pure water. It is found that more water will now 
want to enter the pot from outside, and if an outlet in the form of 
a vertical gauge be provided, water actuslly will enter, driving the 
sugar solution up the gauge until a certain head of liquid exercises 
a back pressure sufficiently great to stop the inward flow. The 
equilibrium pressure is what is known as the osmotic pressure of 
the solution, and it varies with the concentration and with the 
temperature. The Earl of Berkeley's and Mr. Hartley's beautiful 
and elaborate apparatus isin reality а simple adaptation of the old 
porous pot experiment, except that instead of letting the solvent 
pass throngh the membrane and produce a head of liquid that 


causes equilibrium, he provides a mechanical preseure from а 
plunger worked with a pile of weights, and this pressure, trans- 
mitted first through oil, and then through a mercury U-tube, 
prevents all flow of solvent from the beginning. Equilibrium is 
obtained or calculated by watching through a telescope the solution 
to a gauge. Lord Berkeley also, for experimental reasons, reverses 
the usual arrangement by putting the solution outside the semi- 
permeable tube, in an outer containing tube of gun-metal, and the 
solvent znsi/e, suitable mechanical arrangements being provided 
for rendering the joints leak-tight. He also applies various 
corrections which need not detain us here. 

Many years ago Van't Hoff drew attention to the fact that if 
measurements for osmotic pressure be made at varying concentra. 
tions and various temperatures, the pressures so measured will 
follow very closely in the case of dilute solutions, the well-known 
law of gases Р v = n T(where v stands for the inverse of concentra- 
tion), the ccnttant R, strange to say, being the same in both cases. 
From tbis fact, the unjustifiable deduction was made that the con- 
ditions must be identical in the two cases, and that, for example, 
in dilute sugar solutions, the osmotic pressure was wholly due to 
the bombardment of the membrane by the molecules of the sugar. 
But as Mr. Rhodin justly remarked, in the course of the discussion, 
if this were the case, we should have the flow of liquid taking place 
from the arca of lower to that of higher pressure. A more satis- 
factory explanation of the osmotic effects is that elaborated by Dr. 
Lowry, and which follows directly from ordinary kinetic theory. 
The mere presence on the surface of a solution of molecules (namely, 
the solute) which cannot enter the membrane, is alone sufficient to 
check the escape of some of the solvent particles them- 


selves, which otherwise would diffuse freely and equally in béth 


directions. This will cause, therefore, a flow of liquid 
to take place through the membrane into the solution, which can 
only be checked by putting pressure on the solution. J erhaps the 
most attractive feature of Dr. Lowry's theory is the ease with 
whi-h it explains the relationship which is known to exist between 
osmotic pressure and the lowering of the vapour pressure of a 
liquid caused by the presence in it of а dissolved substance. For 
the free surface of solution is a perfect semi-permeable membrane, 
allowing molecules of the solvent to pass in either direction—from 
liqnid to vapour or vapour to liquid— but preventing the non- 
volatile molecules of the solute from passing through. Hence 
while the rate of condensation of solvent will be unaffected by the 
presence of the solute, its rate of evaporation or escape will be 
reduced, and equilibrium will only be restored by decreasing the 
vapour pressure. The quantitative relation is easily deduced, and 


there ів, as а rule, close agreement between the osmotic pressure 


as measured directly in an apparatus like Berkeley - Hartley's, 
and that calculated from vapour pressure measurements such as 
made by the improved method also devised, and described 
at the meeting, by the Earl of Berkeley and Mr. Hartley. 


As a matter of fact, this latter method is of such general 


applicability, since it can be used with any solvent, at all tem- 
peratures, and under all pressures, that it will chiefly have to be 
relied upon to furnish accurate data for the further study of 
osmotics. 

It is gratifying for an English audience sometimes to be told 
that they are not, in scientific matters, ages behind the Germans, 
and tbat the example of the latter is by no means at present one 
that should be sct up as a pattern to follow. Prof. Armstrong 
ascribes what he calls the dogmatic, unscientific treatment їп 
physical chemistry now ruling in Germany, by which independence 
of thought is sacrificed to deference to authority—the “it must be 
so because Ostwald says it is” attitude—to the prevalence of the 


military sp'rit, which tends to crush individuality under the heels 
of ciscipline. 


THE FIXATION OF ATMOSPHERIC 
NITROGEN AND THE UTILISATION OF 
THE PRODUCTS OBTAINED. 


Recent issues of ће E. T. Z. contain an article by Dr. G. Erlwein 
to which the above title is given. The paper opens with a brief 
historical account of the early attempts made by various chemists 
and physicists to force the nitrogen of the atmosphere into some 
form of combination useful to vegetable or animal life. Dr. 
Erlwein quotes the names of Cavendish, Priestley, Werner von 
Siemens (whose dream it was to effect the synthesis of human food), 
А. W. von Hoffmann, Frölich, Sir W. Crookes, and Lord Rayleigh 
as early investigators, and then he proceeds to refer to the experi- 
mental processes worked out by Birkeland, Kowalsky, Pauling, von 
Lepel, Muthmann, Hofer, Nernst, Guye, Brode, and several others. 
After having sketched the nitric acid process devised by Bradley 
and Lovejoy, the somewhat similar Siemens process, and the Birke- 
land method, which have already been fully described in our columne, 
the author leaves the question of converting atmospheric nitrogen 
into nitric acid for the problem of obtaining compounds of an 
ammoniacal character. He deals in a few paragraphs with the 
experiments carried out by Wohler, Deville, Marguerite, Sourdeval, 


Mond and Solvay, with the investigations by F. Siemens, Obach, 


Mebner and Schlutias, and he next undertakes a full description 
of the process worked out by Dr. A. Frank and Dr. N. Caro fot 
the manufacture of calcium cyanamide. It wil] doubtle:s be 


remembered that, at the outset, this process was carried oat upon 
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bariam carbide, which, acted upon by nitrogen, gave a mixture of 
barium cyanide and barium cyanamide, ie, yielded combined 
nitrogen psrtly in the form of cyanogen and partly in а form closely 
related to that of ammonia. Moreover оз fusing the product with 
sodiam carbonate, the whole of the combined nitrogen could be 
racoveredin the form of sodium cyanide, which could either be used 
аз such in the various gold extraction processes now operated on 
a large scalo, or converted into solium ferrocyanide. A good deal 
of work on the process was carried out by the chemists of the 
Siemens & Halske A. G. which was primarily interested in the 
manofsstare of cyanides. Daring the trials Pfleger and Freudenberg 
found that, if the conditions were slightly altered, the barium 
carbide изей ` could be advantageously replaced by calcium 
carbide, the manufacture of which was at the time con- 
siderably easier and cheaper. It was also discovered that 
when calcium carbide was employed instead of the barium 
salt no cyanide was obtained, bat only a pure cyanamide; and 
soon afterwards it was observed that the calcium cyanamide could 
be used as such in the state of powder as ап artificial fertiliser for 
various crop3 in the place of Chile saltpetre. It was also seen that 
by treatment of the calcium cyanamide with sup arheated steam 
the nitrogen could be easily obtained in the form of ammonia, and 


that therefore it could be readily converted iato ammonium: 
sulphate which for some yeara past has been manufactured by the 


gasworks and also used as a fertiliser. 
Thus the whole process assumed a somewhat different character, 


and became rather a method for obtaining cyanamide ani ammonia 
than one for the production of the gold winner&'cyanide. The 
change in tendency was emphasised by the Boer War, which 
seriously affected the demand for potassium cyanide in South 
Africa. Hence the experiments which had beeacarried out for 
some time on the premises of the Deutsche Gold und Silber 
Bcheideanstalt, in Frankfort-am-Main, were continue 1 by the 
Siemens & Halske Co., of Berlin. 

At the time when this change came about the high price of 
calcium carbide was an obstacle to the successful exploitation of 
the process in its then form, and in consequence of the diffisulties 
experienced a modified method was devissd by the Siemens aud 
Halske Co. ia which nitrogen was brought into direct contact with 
a mixture of lime and powdered coke in an electric furnace, in 
order to obtain calcium cyanamide in one operation, instead, as 
formerly, of making carbide first and treating it with nitrogen 
afterwards, 

The new process was patented by the Cyanide Co., of Berlin. It 
was carried out in a masonry furnace something like that used by 
Acheson in the United States, the furnace being about 20 ft. long, 
10 ft. wide and 10 ft. high, provided with a jacket to conserve the 
heat, adjustable electrodes at either end, a tubs for the admission of 
nitrogen into the jacket, and thence through numerous orifices in 
the inner walls, into the interior, and an escape pipe for the carbon 
monoxide. The furnace was of the resistance type, being brought 
into action by placing a thin rod of carbon between the ends of 
the electrodes. A certain measure of success had been obtained 
with this apparatus when the conditions of the carbide market so 
altered that it was found practically preferable to return to the old 
process invented by Frank .and Caro. In the latter, powdered 
carbide obtained from, the manufacturers was simply treated with 
atmospheric nitrogen in a combustion furnace, Under the super- 
vison of Prof. Frank, Dr. A. R. Frank, Herr Voigt, Dr. Salzmann, 
and Dr. Erlwein himself, the old process was brought to a perfectly 
saccessful issue; and it was first worked on a commercial scale by 
the Società Italiana per la fabricazione di prodotti azotati e 
altre sostanse at Piano d'Orta in Italy. This factory has been built 
close toa works where carbide is manufactured, and it has since the 
beginning of 1906 been turning out calcium cyanamide at the rate of 


some 4,000 tons per annum, arrangements being made for increasing 


the capacity up to 20,000 tons per annum. Other factories for the 
manufacture of cyanamide have been built since then, or are still 
in process of construction, at Sebenico, on the River Kerka, in 
Dalmatia, at Briangon on the Lake of Geneva, at Martigny in the 
Rhone Valley, at a spot in the East of Germany, one in Norway, 
and one in America. 


Two different processes are employed for obtaining the nitrogen 


required, In one a pairof vertical retorts made of refractory 
materisl and charged with copper are supported in the flame 
chamber of a combustion furnace; a current of air being led through: 
them in order that the oxygen may be absorbed bythe metal. In 
the other the nitrogen is prepared in a Linde apparatus in which 
air is liquefied by compression and cooling to — 194° C. and then 
allowed to volatilise in a plant resembling the fractionating column 
of a distillery. The carbide vessel consists of a horizontal retort 
fixed in а combustion furnace with doors at both ends. It is first 
fired ap to а moderate temperature, charged with powdered carbide, 
and the furnace is then urged until the retort is red or white hot. 
In these conditions the carbide eagerly absorbs the introduced 
altrogen, and since the process of making calcium cyanamide is 
exothermic, a good deal of heat is liberated and assists in the 
reaction, As soon as a meter on the gas main shows that the 
nitrogen is no longer being absorbed, the retort is quickly drawn, 
aad the product is brought into closed receptacles where it can 
col witbout coming into contact witb air. When it is cold, the 
material is powdered and packed up ready for sale. 

The cost of the calcium cyanamide is mainly dependent upon the 
Price chatged for carbide, which, in its turn, depends on the price 
of lime, coke and electrodes, and on the cost of electrical energy. 
Carbide factories working under normal conditions and free from 
exoessive standing charges, which pay from 40 to 50 marks for their 
energy per H. p. year, can supply carbide at such a price that it can 
be converted into calcium cyanamide and sold as such in competition 

Chile sa'tpetre and ammonium sulphate, even if the latter 


fall considerably below tha present market fizures. Таз is 
particularly the case when the nitrogen is made by the Linde 
process, b2cans3on a large scale where current can be obtained at 
from 2 and 3 pfennige per Kw.-hour, nitrogen can be procured 
from liquid air at a price of from 3 to 5 pfennige per cubic metre. 
A modera well conducted carbide factory taras out about 2 metric 
tons of carbide per Kw.-year, and since this quantity of material 
absorbs about 590 kilogrammes of nitrogen in the form of calcium 
cyanamide, the fixation of one ton of nitrozen consumes about 2-Kw.- 
years over and above the energy required in the preparation of the 
carbide. It is of interest to compire this figure with that repre- 
senting the consumption of energy when atmospheric nitrogen is 
converted into nitric acid by ths electric arc pro »esses, for it would 
appear that the bast results hitherto obtained show a consu mption 
of roughly 6'4 Kw.-years per ton of nitrogen entering into com- 
binatio 1. 

Calcium cyanamide, known in German commerce as Kalk- 
stickstoff,” i.e., lime-nitrogen, is a black powder permanent ia air, 
frequently possessing a faint odour of phospbine, and containing 
about 57 per cen’. of true calcium cyanamide, 14 per cent. of fre» 
carbon, 21 per cent. of calciam oxide, 2 б per cent. of silica, 4 per 
ceat. of ferric oxide, and small quantities of sulphur, phosphoras 
and carbonic acid combined with calcium. Oa an average it 
contains 20 per cen*. of nitrogen. It passes into solution when 
placed in water, but decomposes, especially if the liquid is hot, 
calcium hydroxide being separated and a complicated body kaown 
as dicyanliamide being produced by polymerisation. Under the 
influence of superheated steam, calciam cyanamide gives up the 
whole of its nitrogen in the form of ammonia. If its aqueous 
solution is treated with acid, it yields uader certain circumstances 
a series of very interesting organic bodies, among which urea may 
be mentioned. If melted with sodium carbonate, common salt or 
other flux, the whole of the nitrogen is converted into cyanide, and 
the melt consists of calcium cyanide, sodium cyanide, and the by- 
products from the decompositioa of the flux employed. 

Dr, Erlwein then describes the various experiments that have 
been carried out, and the results obtained by Wagner, Gerlach and 
others upon the use of calcium cyanamide as a fertiliser, all of 
which have been referred to in our columns on several former 
occasions. He also describss an apparatus used experimentally 
for the preparation of ammonium sulphate of such capacity that 
one ton can be treated per day. The apparatus consists of a 
vertizal perforated metal cylinder бет in an iron receptacle 
of similar shape, sarrounded with brick work. The calcium 
cyanamide is placei in the inner vessel, superheated steam is led 
into the annulus, and the ammonia vapours so produced are led 
into a vessel charged with strong sulphuric acid, and constructed 
something like the simplest form of saturator use by the gas 
makers. The dicyandiamide already mentioned is a body forming 
large white crystals, and is employed in the manufacture of aniline 
dyes and of explosives. The crude sodium cyanide which can also 
be prepared, contains 22 or 23 per cent. of the pure aalt, corres- 
ponding with 3) percent. of potassium cyanid3. It сал either 
be sold as such to the gold industry, and employed in the treatment 
of tailings and slimes, or it can be worked up by distillation into 
a pure white cyanide of sodium or of potassium. Recently calcium 
cyanamide has found a new employment as a hardening material 
for iron and steel. It has been sold fora short time under the 
name of “ ferrodur” for this purpose, and has been reported on 
favourably by Dr. Reininger, head chemist at the Ludwig-Loewe 
machinery works, and others. The substance is said to act in an 
unusually uniform manuer at a temperature at which uniform car- 
burisation of iron has hitherto been exceedingly difficult. 

Dr. Erlwein brings his article to a conclusion by presenting 
numerous curves showing the consumption of Chile saltpetre and 
ammonium sulphate in the world and in various individual countries 
since 1830. It would appear that the exportation of the former 
from Chile has risen from about 30,000 tons in 1850, to about 
1,300,000 tons in 1904; and also that the consumption of saltpetre 
in Germany, which was approximately 352,000 tons, valued at 63 
million marks in 1893, has increased to about 475,000 tons with a 
value of, roughly, 90 million marks in 1904. Similarly, the con- 
sumption of ammonium sulphate in Germany hasrisen from 96,000 
tons, valued at 17 million marks in 1898, to 172,000 tons, valued 
at 43 million marks in 1904. The amount of potassium cyanide 
exported from Germany was 18 tons, valued at 50.000 marks in 
1886, but had risen to 4,000 tons, valued at 4:3 million marks in 
1905. At the time of his article, the cost of one kilogramme of 
nitrogen combined in the form of 98 per cent. potassium cyanide 
was from 6:5 to 8'5 marks; in that of nitric acid having а Bpecific 
gravity of 1:31 was about 3 marks; in that of agricultural Chile 
saltpetre was about 1:2 to 1 5 marks, and in that of grey 24 percent. 
ammonium sulphate was 1:2 to 1 3 marks. These figures show that 
processes for the fixation of atmospheric nitrogen may be economic- 
ally successful, even if it should ultimately prove to be altogether 


impossible to compete with the cheap artificial fertilisers of the 


present day. 


A Darlington Contract Dispute.—The Manchester 
(‘uardian says that at last week's meeting of the Darlington T.C. 
it was reported that Mr. Wooler (chairman), Alderman J. J. Wilkes“ 
and the Town Clerk bad been deputed to deal with the British 
Electrie Equipment Co., who had delayed in comp'eting their 
contract. The company had started an action against the Corpora- 
tion for £1,430, but this the committee had been able to stop, and 
had entered into arrangements whereby the Corporation paid £300 
in full settlement of the claim and costs, which the committee 
considered a satisfactory conclusion to the business, - 


——— A— H — — ааа аараан. 


+ 


288 


THE ELECTRICAL REVIEW. [Vol 60. No. 1,625, Ғаваслвт 15, 1907. 


— ——Zſ — — — Cr !—— 


NEW PATENTS APPLIED FOR. 


Comper ressly for this journal by W. P. THOMPSON & Co., Electrica] Patent 
genta, . H gh Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


1907. 


2,8644/08. ‘Improvements connected with electric motors for varying the 

eed and simultaneously maintaining a constant electromotive force." 

„W. W. Mackir. (Date applied for under Rule 5 of the Patents Rules, 1906, 
January 30th, 1906.) February lst. 


9,004. “New shade-holder for electric lampe." А. H. RUBSELL. January 


9,121. “ Improvements in electrical fuse- boxes.“ W. T. HENLEY's TELE- 
GRAPH Works Co., Lro., and W. H. Nichols. January 28th. 


2128, “ Improvements in the manufacture of incandescence filaments for 
electric lamps from metallic thorium containing exide with or without admix- 
tures of other difficultly fusible metal.“ SIEMENS K HALSKE AxT.-Gxs. (Date 
applied for under Patents Act, 1901, March 29th, 1906, being date of applica- 

on in Germany.) January 28th. (Complete.) 


2,188. “ Improvements in and relating to brush-holders for dynamo-electric 
machines." Tue British THOMSON-HOUSTON Co., LTD. (The General Electric 
Co., United States.) January 29th. 


2,150. Improved arrangement of electrical circuits which comprise an 
induction coil, especially applicable to the ignition circuits of automobile 
engines." В. J. Watson and THs WESTLAKE Motor Synpicate, LTD. 


January 28th. | | 

2,154. Improvements in and relating to electrical switch and like casings.” 
A. Barnes and Draxe & GonHAu, Lro. January 28th. 

9,160. ‘Improvements in or connected with sparking mechanism forexplosion 
engines," L. A. GIANOLI. (Date applied for ander Patents Acts, 1901, 
January 99th, 1906, being date of application in France. January 2nth. 
(Complete.) | 

9,902. “Improvements relating to commutators or collectors for use in 
electric dynamos and the like." AkT.Grs. Brown, BOVERI & Ск. (Date 
applied for under Patents Act 1901, February 2nd, 1906, being date of appli- 
cation in Germany.) January 29th. (Complete.) 

2,227. ‘Improvements in or relating to over-load circuit breakers.” 


Sizmens Bros.’ Dyxauo Wonks, LTD., and C. R. PauaikeT. January 29th. 

2,998, Electrical resistance computing scale." С. G. G. THOMAS. 
January 29th. Р 

2,947. “Improvements in electric foot - warmers,” J. W. Ewart. 
January 29th. 

9981. "Improvements in or relating to electrically operated alarms.” 
B. KoHLEN. January 29th. (Complete.) 


983, *' Improvements in and relating to coherers for wireless telegrapb y." 
A. MuIRHEAD. January 29th. 

2,871. '' Process of improving the magnetic qualities of a magnetic аА 
В. А. Haprietp. (Date applied for under Patents Act, 1901, July 5th, 19.6 
being date of application in U.8.) January 30. (Complete.) 

2,383. ‘Improvements in and relating to clectric contact make-and-break 
devices.” R. O. MircnzLL. January 30th. 

2,898. ‘‘ Improvements in and relating to releasing devices for gutomatic 
electric circuit-breakers." BRITISH TuoxsoN-HovsroN Co., LTD., E. B. WED- 
MORE and J. WHITCHER. January 30th. 


2,894. ‘Improvements in and relating to electric heaters." Тнк BRITISH 
THomson-Houston Co., LTD. (The General Electric Co., United States.) 


January 30th. 

2,418. ‘ Improved electrical block signalling system for railways.” G. H. 
Brown. January 818. 

9,416. "Improvements relating to alternating-current instruments and appli- 


ances employed therewith.” W. E. Sumpnex. January 81st. 

9,417. “Improvements in electrical switches.” J.H. CHAMBERS and Р. F. B. 
BERNETT. January 3186. 

2,459. “Improvements | in 
January 91st. 

9,492. “Improvements in electric telegraphs.” E. W. Brecu. January 818ї, 

9,494. “Improvements in commutator brushes, bearings and the like.” TIE 
MoRGaN CRUCIBLE Co., and C. D. McCourt. January 81st. 

2,495. ‘Improvements in the manufacture of compositions or compounds 
for commutator brushes, bearings and the like.” Tue MoRGaN CRUCIBLE Co., 
Lrp., and C. D. McCocrt. January 31st. 


2,499. ‘Improvements in automatic telephone exchanges operating with 
electro-magnetically controlled selecting devices." SIEMENS Bros. & Co., LTD. 
(Siemens & Halske Akt.-Ges., Germany.) January 31st. (Complete.) 


9,507. ‘Improvements in means for car ing the insulators of overhead 
electric conductor supports." P. Dawson. January 81st. 


2, E08. Improved means for supporting the insulators of overhead electric 
conductor carriers." P. Dawson. January 818, 


2,509. Improvements in and relating to ignition arrangements for internal 
i Н.А. Huur HREN. January 3186. 


dynamo: electric machines.” М. WALKER. 


combustion engines and purposes.” 


2,515. “Improvements in forms for making fibre insulating coverings.” 
W. H. Baxer. (Date applied for under Patents Act, 1901, March 21st, 1906, 
being date of application in United States.) January 31st. (Complete.) 


2,616. “Improvements in insulating coverings or sheathirg for contact rail 
conductors." W. H. Baker. January 81st. (Complete.) 

9,522. “Improvements in holders for electric lamps and shades." 
GosLiNc. January 81st. (Complete.) 

2,524. "Improvements in incandescent electric lamps.“ 
February 18. 


J. À. 
W. J. ADDISON. 


2,588. Improvements in devices for supporting electric, gas or other 


lamps." W. В. Всотт.. February lst. 


2,540. ‘Improved method of lighting vehicles electrically.” 
February Ist. | 


2,581. Improvements in and relating to arrangement for indicating and 
recording permanently the maximum demand for electrical energy on any 
circu." W. W. ПАСЕ:Е and D. J. STEELE. February Ist. (Complete.) 

2,555. 
electric cars and like purposes." J. S. HILTON and A. Dawson. 


(Complete.) 
2,570. New or improved method of and apparatus for extruding lead or 
like pipes as a covering for cables or the like," A. W. WyLIE and J. WiLsoN. 


February 1st. 


2,571. “Improvements in electric cells or batteries.” 
G. PRTRID ES. February lst. 


2,5887. Improvements in arc lamps.“ A. HOWARD. February lst. 


2.588. Improvements in dynamo. electrie driving and change speed or 
differential gear.“ M. ALBRECHT. (Date applied for ander Patents Act, 1901, 
February Ist, 1906, being date of application in Germany.) February Ist. 
(Complete.) 

2,595. ‘Improvements in dynamo-electric machines." ATELIERS THOMSON- 
Носвтон (Anciens Etablissements Postel.Vinay). (Date applied for under 
Patents Act, 1901, February 2nd, 1906, being date of application in France.) 
February lst. (Complete.) 

2,004. ''Improvements relating to electric time-switches." J. CAUDERAY, 
(Date applied for under Patents Act, 1901, February 6th, 1906, being date of 
application in Switzerland.) February lst. (Complete.) 


J. Н. Ross. 


February lst. 


W. Moores and 


“ Improvements in trolleys and trolley-wheel for overhead systems of 


2,018. “Improvements in electrical maximum demand or rebate indicators.” 
Hie олер and THE Reasox MANUFACTURING Co., Lro. February fea 
(Complete.) 


2,689, "Improvements in driving gear for electric motors, lifts and the like.“ 
H. HiLL and R. Нлскіхо. February 2nd. 

2,652. "Improvements in secondary batteries, plating bathe and the like." 
H. F. JoeL. February 204. 

2,660. “Improvements in sectional conductor systems of electric railways.” 
J. Кккр and J. Hymers, February 2nd. 

9,675. ‘‘Improvements relating to insulated electric conductors." J. 
CoNNoLLY. February 2nd. 


8,677. ** Improvements in connection with alternating current commutator 
electric motors for increasing the starting torque thereof." FELTEN asp 
GUILLEAUME-LAHMEYERWERKE Аст.-Ока. (Date applied for under Patents Асі, 
1901, Febuary 8rd, 1906, being date of application in Germany.) February 2nd. 
(Complete.) 

2,687. ‘Improvements in or relating to the electrical transmission of 

wer" SIEMENS Bros.’ Dynamo Worus, LTD. (Siemens-Schuckertwerke 
G.m.b.H., Germany.) February 2nd. (Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these ifications may be obtained of Messrs. W. P. 


Tuompson & Co., 999, h Holborn, W.C., and at Liverpool, price, 
free, 9d. (in stampe). ? d | um 
А 1906. 


APPLICATION OF “ROTARY ELECTRIC MOTORS TO WORK CERTAIN TO-AND-FRO Movr- 
MENTS, AND IN A GEARING DEVICE, AND А PUMP, AND A FLUID Мотов, WITH 
WHICH THE SAME CAN BE EFFECTED. G. H. H. Hardy. 20,819. October lith. 

Process FOR THE COATING OF METALLIC SURFACES WITH ELECTRIC INSULATIOX, 
C. W. Atkinson. 892. January 12th. 

MEANS FOR PREVENTING OVERHEATING OF ELECTRICAL MACHINERY. 
Parsons. 1,068. January 15th. 


Бе CABLES. J. E. Kingsbury. (Western Electric Co.) 1,289. January 
th. 


"nd or LAXNO ELECTRIC CONDUCTORS, 1,941. 
th. 


ELECTRIC FLASH ов Pocket LAMPS. W. Thomson. 2, 956. February 7th. 


New ELECTROLYTIC Process FOR THE TREATMENT OF COPPER ORES AND COPPER 


WASTE FOR THE RECOVERY OF Pure СоррЕВ. L. M. Lafontaine. 2,989. 
February 7th. 


ELECTRICAL TRANSFORMERS. 


J. 8. Highfield. January 


British Thomson-Houston Со. (General Electric 
Со.) 6,316. March 15th. 
SAFETY Foorsoatp FOR ELECTRIO RAILWAY CARRIAGES. L. Mortelmans. 9,157. 
April 26th. 


Circuit CLosinG DEVICE FOR ELECTRIC CLock8. C. Schwan. 
(Rights under Patente, &c., Act, 1901, not granted.) 


ELECTRIC Meters. G. Fery and E. Grassot, 10,861. May 9tb. 


CONTROLLING GEAR FoR ELectricaLLy Driven Pumps. Hugh Smith & Co., H» 
Smith and О. Smith. 13,818. June 9th. 


TrRoLLEY HEADS FOR ELECTRIC Tramways. H. Peace. 18,358. June Lith. 


IGNITION APPARATUS FOR INTERNAL COMBUSTION ENGINES, L. K. Leahy. 16,916. 
July 26th. (Date applied for under International Convention, August 
17th, 1905.) 

ELECTRICAL STERILISING APPARATUS. Felten. Guilleaume-Lahmeyerwerke Akt.- 
Ges. 17,842. Augustist. (Date applied for under International Conven- 
tion, August Ist, 1905.) 

CONTROLLING BiNGLE-PHASE ComMMUTATOR ELECTRIC MOTORS, ALSO APPLICABLE 
то THReE-Puask Соммотлтов Motors. Siemens Bros.’ Dynamo Works. 
(Siemens Schuckertwerke.) 17,911. August 9th. о 

ARRANGEMENT or ELECTRIC MOTOR-GENERATOR FOR WORKING Arc LANPS. 
Siemens Bros. Dynamo Works. (Siemens Schuckertwerke) 21,09. 
September 22nd. : 

Cois-FREED APPARATUS FOR ADMINISTERING ELECTRICITY, 
and A. W. K. Witte. 24,156. October 90th. 


10,283. May 2nd. 


W. A. A. Fricke 


1906. 


CONTROLLING Devices FoR ELECTRIC MOTORS. 
(General Electric Co.) 290. January 4th. 
ELECTRICAL SIGNALLIXG ON Raitways. E. R. E. Rotter. 685. January 8. 


ATTACHMENTS For ELECTRIC INCANDESCENT LAMP CLUSTERS. J. H. Fairweather. 
(Benjamin Electric Manufacturing Co.) 689. January 10th. 


CONTROLLING DEVICES FOR ELECTRic Motors. British Thomson-Houston Co. 
and J. Sugden. 725. January 10th. 


MxaNs FoR CONNECTING FLEXIBLE METALLIC TuBIxG To Gas, AIR, FLUID, OR 
Егкствіс Firrixos. S. Quincey and C. Harrison. 789. January Iltb. 

AUTOMATIC ELECTRIC SWITCHING APPARATUS, L. К. Job. 894. January 12th. 

TELE HONE Circuits. С. M. Jacobs and W. J. Thorrowgood. 997. January 


TELEPHONIC APPARATUS, E. A. Graham. 1,718. January 23rd. 


SIGNALLING SYSTEMS FoR RAILWAYS AND THE LIKE. British Thomeon-Houstop 
Co. (General Electric Co.) 2,064. January 26th. 

Rotating MAGNETS For DywAMO-ELkcTRIC MacHiNEs. C. A. Parsons, С. G. 
Stoney and A. H. Law. 2,151. January 27th. 

„ Fuse Boxes. E. G. Anness and C. W. Denny. 2,777. February 
5% *. 

MANUFACTURE OF INCANDESCING BODIES FOR ELECTRIC INCANDESCENT LAMPS. 
A. Just, F. Hanaman, H. Lande-berger Salzmann and Vereinigte Elec- 
tricitits Akt.-Ges. 8,225. February 9th. 

MEANS FOR CONTROLLING THE ADMISSION OF Gas TO, AND THE IGNITION OP, 
IxrEMNAL COMBUSTION ENGINES OF Motor VEHICLES AXD Boats, A. J. 
Clay. 4,183. February 20th. 

Dynamo-Evecrric Маснїнкв. Н. H. Ralston. 4,489. February 23rd. (Date 
applied for under International Convention, March 15%, 1905.) 

Diks yor FORMING ACCUMULATOR PLATES. A. J. Blanchon. 4,510. February 
93rd. (Date applied for under International Convention, February 24th, 1905.) 

MEANS FOR REGULATING ABYNCHRONOUS ELECTRIC Morons. Elektricitäts Alt.. 
Ges. vorm. W. Lahmeyer & Co. 5,158. March 2nd. (Date applied for 
under International Convention, March 18th, 1905.) 


REELS ков ELECTRIC Coxpuctors rom LAMPS, TELEPHONES AND THE LIKE. 
A. St. V. Burnaby. 8,002. April 3rd. 


ELECTRO-DEPOSITION or COPPER AND OTHER MxrALs. 8. O. Cowper-Coles. 
8,994. April 12th. 


ELECTRICALLY-HEATED InoNs. H. J. Read. 9,944. April 19th. 
ELKOTRIC CONTROLLER Сохтаст. W. McCormick. 9,550. April 2itb.. 


British Thomson- Houston Co. 


C. A. 
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No. 1,526. 


AN ELECTRIC SUPPLY COMPANY'S 
FINANCE. 


Ix one of the smallest meeting rooms at Winchester House 


on Friday last a handful of shareholders were engaged in 
resisting the proposal of the directors of the Smithfield 
Markets Eleétric Supply Co., Ltd., that the dividend on the 
ordinary shares should be passed. Considered on the same 
basis as in previous years, sufficient profit had been earned 
to admit of the payment of a fair dividend, but the directors 
appear now to have awakened to the fact that the 
agreement with the City Corporation expires in 1913, and 
apparently very faint hopes are felt that a renewal will be 
obtained. Tke Corporation has, as the result of negotiations 
last year, informed the directors that the application for 


a renewal of the contract is premature. There has 
been no refusal, but, presumably, the Corporation 
in connec- 


feels that important events may occur 
tion with electricity supply during, say, the next five 
or six years, which render it undesirable to fix up engage- 
ments fora long term ahead. On some grounds this is а not 
unintelligible attitude, but, from the company’s point of 
view, it ів a matter of considerable seriousness. It being 
uncertain whether a renewal would or would not be obtained 
in 1913, the auditor, acting in the interests of all classes of 
holders in the company, and not necessarily being unduly 
swayed by regard for the debenture-holders' interests—as 
some appeared inclined to think—drew attention to the 
necessity for conserving the capital of the company, во ав to 
be prepared in the event of the worst happening. 

The figure at which the capital assets appear in the 
balance-sheet is admittedly very high, bearing in mind the 
conditions under which the concern has been working, and 
shareholders have necessarily to accept risks if they put 
their money down on the strength of so unstable a security as 
the changing policies of corporations. A few small divi- 
dends they have received, but the question has now arisen 
whether it is not better for them to apply their revenue to 
promoting the financial soundness of the company in the 
hope of getting back whatever they have put into it in the 
shape of capital, in that eventuality which the directors, 
at least, appear to contemplate. The shareholders present 
voted en bloc against the adoption of the report, and after 
much argument the meeting had to be adjourned for a 
month, with the understanding that the directors are to 


. meet a deputation from the shareholders in the interim to 


discuss the position. 
The directors are acting under the advice of counsel, but 


it is doubtful whether the ordinary shareholders will 
be guided by such opinion. They may feel that it 
is better for them to be receiving dividends on their 
capital for the next five or six years, even if they 
do have to lose their capital value in the long 
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run; they may prefer to take what they can get while 
they can get it. They may also indulge the hope 
that there is still the chance that the capital may remain 
practically intact in the event of the Corporation renewing 
the contract for a further term. 

But then there is the doubt as to the security of the position 
of the debenture-holders. They naturally have a first claim 
to consideration, and as the auditor of the company stated, 
profits for distribution as ordinary dividend cannot fairly 
be said to have been earned until proper regard has 
been paid to the conservation of the capital of the under- 
taking. We have always argued against local authorities 
putting to rate reductions what ought to be placed to depre- 
ciation and sinking funds. Companies, too, need to pay 
attention to the same questions. But we need not refer at 
greater length to the matter at the present juncture. We 
have given the report of the proceedings in fuller detail than 
18 generally necessary with this small company, because the 
position that has developed is unique and interesting in 
connection with electric supply, while it may also be 
disastrous for those who have put money into its ordinary 
shares unless the City Corporation can be induced to come 
speedily to a decision on the point in question, giving due 
regard to the fact that the company has served its consumers 
well, and has not yet had an opportunity of giving а 
reasonable return to those who have put their money into it. 
We cannot help feeling, however, that unless the directors 
know more than they say regarding the probable attitude 
of the Corporation, they have shown an excessive frank- 
ness—which would be better described as weakness—in 
divulging their views of the probabilities of the situation 
in the manner reported. But we are thoroughly in 
sympathy with any advocacy for conserving capital interests 
in electrica] undertakings. The pity of it is that with the 
shortness of tenure of the Smithfield Markets undertaking 
the position was not grappled with even earlier. The 
public too often put their money into concerns without 
paying proper regard to the terms and conditions under 
which those concerns are working, but sometimes they 
receive a rude awakening, as has here been the case. 


————— BÓ 


TM THE predominant party at Spring 
AL. C. C. Gardens has ensbrouded in а veil of 
Tramway 


‚ secrecy a report prepared by the valuer 
тина to the County Council respecting the 
value of the tramway undertaking. It was stated several 
weeks ago, in the course of a report by the Finance Com- 
mittee, that the tramways had been valued by the official in 
question at £7,500,000 as the market price, as compared 
with an expenditure of about £5,000,000 which has been 
ineurred down to the present time. It appeared that the 
valuation formed the eubject of a confidential report by the 
valner, and as no resolution had been considered or passed 
by the County Council requisitioning the preparation 
of a report on the question, and as no proposals 
have been made either for selling or leasing the tram- 
ways, it is obvious that the document was called 
for by either the Finance Committee or the Highways 
Committee in order to impress upon the public the financial 
importance of the tramways in connection with the forth- 
coming elections. Various requests have been made by 
members of the minority party, for the publication of 
the secret report in order that information might be obtained 
as to the basis upon which the valuation, showing a paper 


surplus value or profit (I), as has been alleged, of £2,500,000, - 


was formed. But the report has only been forthcoming this 
week, and it has been issued to the members marked 
confidential.“ An attempt was made at Tuesday's 
meeting to secure the publication of the report, but this was 
refused on the ground, as was alleged, of the practice of the 
Council not to publish confidential reports by officials ; and 
for a similar reason the chairman of the Council declined to 
allow the document to be discussed. If the tramways were 
in the market either for sale or lease, there would be solid 
grounds for withholding information as to how the estimated 
value of the undertaking as a going concern was arrived at, 
but as neither the one nor the other action is in contempla- 
tion, it is easy to understand that the report is intended for 
electioneering purposes, and that the present predominant 
party is afraid that the divulgation of the details might be 
turned to its disadvantage at the impending elections. 


THE management of the Grand Berlin 


Conduit Tram- Tramways Co. has issued a statement in 
ways and Snow 


кшен upon -the recent breakdowns of the few 
underground conduit lines in Berlin, and which were ac- 
companied by assertions that the same system in other 
cities was free from such interraptions during falls of 
snow. It is stated, however, that similar troubles arose in 
other cities. In confirmation the management observes 
that in a report issued by the Brussels Tramway Co. it is 
mentioned that the troubles during the snowy period were, 
in the first, place, attributable to the underground conductors, 
and that the working of the lines could not be properly 
maintained on a repetition of similar events, notwithstanding 
the existing large reserve plant. The report also showed 
that the results produced by overloading and short circuits 
were the same as in Berlin. At Buda-pest the whole of 
the tramways were completely stopped from December 27th 
to December 31st inclusive. "The underground conduit lines 
were the first to collapse. The conduit tramways at Vienna, 
on the other hand, are said to have worked without any 
failure during the whole of the period of snowfall. In the 
opinion of the management of the Berlin company, the 
reason lies in the fact that the conditions for the conduit 
system are more favourable than in the German capital. 
The length of the conduit sections at Vienna surpasses by 
far that of the overhead trolley lines connected with them, 
and the sensitive ploughs are located in the conduit for the 
greater portion of the journey, whereas in Berlin the reverse 
is the case, as the ploughs for the larger portion of the 
journey are raised and hang under the cars, where they are 
subject to the influence of the road dirt and salt water, 
due to the use of salt for melting purposes. In addition to 
this the management points out that the traffic in the two 
cities is not comparable. The underground conduit sections in 
Berlin represent the most important and most heavily loaded 
lines, and the large amount of ordinary wheeled traffic takes 
to the tramway track and forces fresh snow into the conduits 
just after cleaning, but the less amount of vehicular traffic 
in Vienna, especially as the greater portion of the conduit 
ene d is situated in the wide Ring Strasse, has by no 
means the same effect. As an example of Berlin conditions, 
itis mentioned that 100 men were employed for three days 
and nights in clearing the conduit in the congested Konig- 
gratzer Strasse, but in the Charlottenburger Chaussee, Roon 
Strasse, &c., where the traffic is equivalent to that of Buda- 
pest, Vienna and Brussels, the time occupied in clearing 
the conduit was considerably shorter. 


Тнк Justice of the Peace recently 


Supply of contained a query and answer which 
ы" are of interest to local authorities who 
Borough, bave power to supply electricity. It 


appears that some years ago a borough 
council obtained an electric lighting order to supply elec- 
tricity within the borough as then constituted, but since 
obtaining such order the borough has been extended. The 


reply to criticiams which have been passed - 
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Local Government Board have recently sanctioned the 
raising of a loan for carrying out an electricity extension, 
but as the greater part of the extension is to supply elec- 
tricity in the added part of the borough, the persons 
advancing the loan have raised’ the point that under the 
lighting order the council has no power to go into the 
extended part of the borough without first obtaining 
additional statutory powers. Seeing that the loan is to be 
raised by mortgage upon the rates leviable over the whole 
borough, the question is one of considerable difficulty. 

As a general rule electric lighting orders contain a provi- 
sion to the effect that ** the area of supply shall be the arca 
named for that purpose in the special order.” If the area is 
merely described as “ the Borough of West Ham " it would 
seem that if the boundaries of the borough are subsequently 
extended by Parliament, the area in which electricity may be 
supplied is extended at the same time, even if the Legislature 
never so intended. But where the existing boundaries of the 
borough were set out on a map or plan, it is apprehended that 
the undertakers would be limited to that area only, unless 
the later Act specially referred to the earlier one, and made 
it clear that the electric lighting area was to be exceeded. 


WE publish elsewhere in this issue a 
report of the case of Robert Cort & Sons 
v. Holford, which was decided by the 
Common Sergeant at the Mayor’s Court 
on February 12th. The main question appears to be of 
some interest to electrical engineers and contractors. It 
was: What is meant by a complete installation ? If a man 
undertakes to put in a complete installation for the lighting 
of a private house, what are his obligations? In the case 
in question the plaintiffs quoted for the electrical part of 
an installation which was to be used for lighting the 
defendant’s house in Essex. They were suing for the 
balance of their account. The dynamo, which was to 
charge accumulators, was to be worked by a 3-H.P. engine, 
which the defendant had in his possession. The plaintiffs 
agreed to provide a complete installation for a certain sum, 
that sum being made up of a number of items, including 
accumulators, switchboard and other fittings, but apparently 
not including a cut-out or shunt resistance. The main 
point in the case was whether a cut-out and a shunt 
resistance were necessary parts of a complete installation. 
If 8o, they could not be charged for as extras. It was 
contended on the part of the defendant that, given a good 
3-H.P, engine, a cut-out and resistance were necessary. 
The plaintiffs, however, replied that when making their 
estimate they assumed that the engine was new; that if 
it had been new, a cut-out would not have been necessary, 
and that they were, therefore, justified in charging for 
cut-out and resistance as extras. They also alleged that 
since the specification was made out the defendant’ had 
demanded an increase in the size of the battery. Had they 
known that the battery was to be larger, this would have 
influenced their judgment in deciding whether to provide 
a cut-out. The learned judge decided this point in favour 
of the defendant, laying it down as a general principle that 
a cut-out and shunt resistance should always be supplied. 
He was not, apparently, impressed with the argument that 
the increase in the size of the battery would have affected 
the plaintiffs’ judgment. | 

In the event the plaintiffs’ claim was reduced by £5, bat 
they recovered the remainder. The principle of this case 
should be noted by electrical contractors. Even if a 
specification is carefully prepared, setting out every item, 
and the contract is to supply а “ complete installation, no 
charge can be made for omissions from the specification. 
This principle has long held good in the case of a builder's 
contract. So where a builder contracted to erect a house 
complete for a lamp sum, and set ont the items in plans and 
à specification, but omitted the flooring, he was not entitled 
to charge for the flooring as an extra. 


What fs a 
„Complete“ 
Installation ? 


THE CHRISTCHURCH ELECTRIC SUPPLY 
STATION, NEW ZEALAND. 


THIS combined station serves the City of Christchurch and 
suburbs with a population of 42,000. Owing to the expense 
in disposing of the house refuse the Council decided on Ше 
erection of а combined destructor station, and a loan of 
£18,000 was raised for this purpose. The station buildings 
consist of a boiler room and au engine room, surmounted by 
a tipping floor. The buildings and chimney ате of brick ; 
the latter is 150 ft. high, 6 ft. internal diameter at the top, 
and has been designed to be large enough for a considerable 
increase in boiler power. The contract for the destructor 
cells and boiler plant was carried out by Messrs. Meldram 
Bros., and included two double-cell refuse furnaces, fired 
from a firing floor above, on to which the rubbish is tipped 
direct from the tipping floor; the draught for the refuse 
furnaces is supplied by means of a 74-H.P. motor-driven fan. 
Each pair of cells is connected with a Babcock & Wilcox 
water-tube boiler of 250 Hl. P., with a heating surface of 
1,760 sq. ft., and with independent grates for coal firing if 
required. The working pressure of the boilers is 150 lb. 
per sq. in. Feed water is obtained from an artesian well, 
and stored in three 400-gal. tanks. The boilers may be fed 
as desired by Holden & Brooke injectors, or by a Weir feed 
pump having a maximum capacity of 1,700 gals. per bour. 
The engine-room plant, as originally installed by Messrs. 
Noyes Bros., of Dunedin, consisted of two high-speed single- 
acting triple-tandem compound engines of the Peache type, 
built by Davey, Paxman & Co., of Colchester, and direct 
coupled to 100-K w. Westinghouse dvnamos, each capable of 


Tue BoiLER HOUSE, CHRISTCHURCH ELECTRICITY Works, N.Z. 


giving 400 amperes at 250 volte. The rapid increase in the 
demand has necessitated the addition of a third generating 
unit, consisting of a 250-H. P. Davey-Paxman engine, direct 
coupled to a 150-kw. B.T.-H. dynamo, which is now in 
service. The exhaust steam from the engines passes into a 
Blake & Knowles surface condenser, with steam-driven 
pumps. The circulating water is obtained from an unusual 
source, viz., the street side-channels, which, owing to the 
universal use of private artesian wells ав а source of domestic 
water supply, are always full; the two which pass the 
station carry 12,000 to 15,000 gals. per hour, which gives 
the necessary vacuum in the condenser. In order to enable 
the engines to be shut down at night, a Tudor type storage 
battery has been installed which has a capacity of 1,200 
ampere-hours, being the largest hitherto installed in 
Australasia. Two motor-boosters are provided for charging 
the battery without interfering with the supply to con- 
sumers; these each consist of a 50-H. p. shunt-wound 
220-volt motor, driving a 36-Kw. shunt-wound booster- 
generator, with a capacity of 300 amperes at 120 volts. 

The whole plant is controlled by means of a switchboard 
consisting of seven marble panels, as follows :—one for each 
dynamo, one for the battery control, one for the booster 
motors, and two for controlling-the feeders. 
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The daily output of the generators and battery is recorded 
by means of Thomson watt-hour-meters, the same type 
of meter being used in each consumer's premises. Electrical 
energy is distributed partly by underground, and partly by 
overhead feeders. From the switch- 
board, two pairs of armoured lead- 
covered 61/12 s.w.c. feeders, laid 
direct, lead to feeder pillars, consisting 
of iron boxes, containing a marble 
faseboard from which the various 
circuits are taken off. In this way, 
underground junction boxes are dis- 
pensed with, and every distributor is 
protected by fuses. 

A few underground distributors 
consisting of lead-covered cables, laid 
solid in bitumen in Totara troughing, 
are employed, but the majority of the 
distributors are run overhead, being 
carried up the poles in 2}-in. iron 
pipes from the tops of the pillars. 
The distributor sizes are 19/12, 19/14, 
19/16, 7/14 and 7/16 S. W. a.; they are 
insulated with rubber, about three 
miles of weather-proof braided cable 
also being employed. Тһе poles 
consist of machine-turned ironbark 
supplied from Sydney, and varying in 
length from 25 to 35 ft., and 4 in.-7 in. 
to 6 in.-10 in. diameter, costing 30s. 
to 708. each. 

The cross-arms are 3 in. x 3 in. x 
36 in. ; red gum timber was employed 
at first, but owing to its shrinkage Jarrah has been 
substituted, with very satisfactory resulta. 

Supply is carried on under a Government licence of extra- 
ordinary stringency, not only in regulations controlling the 
street work, but extending to minute details of the consumers’ 
‘wiring. As a result all wiring is being carried out on the 
distributing board system, with 8-light circuite, the distri- 
buting boards being in all cases of marble. Another clause 
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of the licences specifying that all fuses shall be of the 
spring-clip type bas resulted in the extensive use of Dorman- 
Smith and similar fuses in place of the ordinary open wire 
fuses, and, on the Еее аы standard of house-wiring 
roughout will be very high. | 
Е The tariff is now as follows :—For light, 7d. for the first 
500 units, 5d. for the second 500 units, and 43d. for all 
over 1,000 unite, with a discount of ld. per unit, and for 
power а flat rate of 8d. per unit with 25 per cent. discount 
—i.6., 21d. per unit net. n 
The result of these. charges has been au extraordinary 
development of the motor load; the all-day motor output 


now exceeds the maximum lighting load on week evenings. 
The 98 lighting consumers connected, include the City 
Council Chambers, the Post Office, the Hospital, the 
University Laboratories, the new Roman Catholic Cathedral, 
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the tramway car-sheds, five hotels, one theatre, one church 
and one hall, as well as shops, offices and private houses. 
The 69 power consumers include six engineering works, 
three foundries, five printing works, two boot factories, four 
clothing factories, four sawmills, two church organs, three 
lifts, one automatic sewage pumping plant, and 12 private 
pumping plants. 

Mr. Lawrence Birks, B.Sc., A.M.I.C.E., acted us electrical 
engineer to the Council from the 
inception of the scheme until appointed 
consulting electrical engineer last June, 
when the active control was taken over 
by Mr. W. D. Wilkinson. 


LEGAL. - 


RosERT Совт & Boss r. Horronp. 


THE hearing of this case, which was com- 
menced on January 25th, and continued on 
January 26th, at the Mayor’s Court before 
the Common Sergeant, sitting without a 
jury, was resumed on February 12th. A 
report of the first two days’ hearing appears 
in the ELECTRICAL Review for February 
lst. The action was brought by the plain- 
tiffs, a firm of electrical engineers, to 
recover the sum of £18 17s. 2d., being the 
balance of an account for a private electrical 
installation supplied to the defendant and 
erected by the plaintiffs at his house in 
Essex. The defendant, by his defence, 
disputed certain items, in particular a claim 
for £6 12s. 6d. for an automatic cut-out, and 
£1 Ба. for a shunt resistance, on the ground 
that the plaintiffs had contracted to erect a complete installation for 
£146 16s, and that these items could not be charged as extras. He 
also alieged that the plaintifis were not entitled to deduct trade 
discount in respect of certain electrical fittings supplied ; and he 
counterclaimed for certain costs alleged to have been incurred, 
owing to the plant put in having proved to be defective. 

Mr. W V lentine Ball appeared for the plaintiffs; Mr. C. B. 
Marri ` for the defendant. 

On February 12th, counsel on either side having addressed the 
Court, the LEARNED Common Вивокалхт (Mr. Bosanquet, K.C.) in 
giving judgment, said that the contract between the parties was 
to be gathered from two letters and a tender. Although it was 
partly verbal and partly io writing, he would have to be guided 

у what was written at the time. According to s lette? of 
February 13th, 1906, the plaintiffs undertook to provide e complete 
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t at the defendant’s house for the sum of £146 166. The offer 
of February 13th was undoubtedly for a complete installation; the 
plaintiff, who knew little of electric lighting matters, had to rely 
upon the defendants to give him one. The offer was accepted with 
a variation on the following day (February 14th), the variation 
being that the size of the battery would have to be increased, 
which involved the price of the installation being increased by 
£10 5s. So far as price went, there was no otber variation. 
The plaintiffs did not supply the engine which was to 
drive the dynamo. The defendant, instead of going to a 
contractor to supply a complete plant, including engine as 
well, bought а second-hand engine and took his chance. The 
plaintiffs had described the various items in their specification 
which went to make up the sum of £146 10s.; but that did not 
relieve them of the necessity of supplying everything reasonably 
necessary for a complete plant. They said the cut-out and the 
shunt resistance were rendered necessary by the variation of the 
contract. There was no contract that the installation should 
be put up to work with the particular engine which the 
defendant had bought. He was clear, upon the evidence, that 
the engine was not, at first, sufficiently powerful to work 
the installation. That, in his opinion, got rid of the counter- 
claim. While the engine was running inefficiently it was possible 
that it made it more difficult for the plaintiffs to get the best work 
out of the dynamo, and increased the necessity for.a cut-out and 
resistance. As, however, he thought a cut-out and a resistance 
should have been supplied as part of the complete installation, he 
would reduce the plaintiffs’ claim in respect of these items, which 
came to £9 18s. 6d., to £4 13s. 6d. He also allowed the plaintiffs’ 
claim for lamps supplied. With regard to the fittings, the plaintiffs 
sought to charge the defendant the full retail price. They admitted 
that in getting 'he fittings from the General Electric Co. at a 
discount of 333 per cent, the ordinary trade discount 
was obtained. In his view the plaintiffs were entitled to 
that discount. The conversation between the ies was, no 
doubt, a8 Mr. Holford said, namely, that the plaintiffs should order 
the fittings direct. The defendant could not have got the trade 
discount. It was common knowledge that makers when they 
supplied through the trade allowed a discount. Had the fittings 
not been eo ordered, the defendant would have had to pay 
the full price. Of course they might bave made an allowance 
because of tha introduction, but there was no evidence of that. 
What the plaintiffs meant was: “We won't charge you anything 
more than they would, and we shall put the fittings up for 
nothing.” Upon this issue, therefore, he found for the plaintiffs. 
In the result there would be a verdict forthe plaintiffs on the 
claim for £11 12s. 6d., and a vertlict for the same parties on the 
counterclaim. Costs to follow the event. 


AN APPRENTICE CASE. 


At the Guildhall on 12th and 18th inst., Francis Delme Radcliff, 
39, described as an electrician, of 60, Glenfield Road, Dover, was 
charged, on remend, on a warrant, with obtaining several sums of 
money hy false pretences. He appears to have called bimself an 
electrical engineer and contractor, and in October, 1905, he took a 
room on the third floor at 69, Fenchurch Street, at a rental of 
8з. 6d. & week, and professed to trade as the Electrical Installation 
Co. He advertised in the daily papers for apprentices at small 
premiums, and the inducement held out was that wages were to be 
рвій immediately. In that way, during the past year, he obtained 
six apprentices and an aggregate sum of £71. He was doing no 
work at all, and the only instruction be gave the apprentices was 
to show them the fixing of electric wire in his office. It appeared 
thst being unable to pay his rent, hc removed to 14, Aldgate 
Avenue, where he took a small room at 84. a week, and the whole 
stock-in-trade and tools used in the business were conveyed by two 
apprentices to the new office in a couple of smal] bags. Defendant 
here professed to carry on business as the Electrical Wiring and 
Maintenance Co. He continued to advertise for apprentices, 
although those still on his hands were pressing for the return of 
their money, finding that they had nothing to do. The City 
Б. are conducting the prosecution. Prisoner was committcd 
or trial. * 


Factory Аст PROSECUTION. 


Ar the Derby Borough Police Court on 6th inst, Messrs. William 
Rickard & Co., Ltd., manufacturers of electrical wire and cables, of 
Derby. were summoned, at the instance of Mr. W. S. Smith, 
Н.М. Inspector of Factories, for having employed two females, con- 
trary to the provisions of the Factory and Workshops Act, on 
January 30th. Mr. Smith gave evidence to the effect that 
the girls were allowed to work between the hours of 6 a.m. 
and 6 p.m., with the usual intervals for meals. Under the Act no 
females were allowed to work overtime, and in this case they were 
both under 18 years of age. He saw the manager, who said he was 
away at the time, and was unaware what was being done. He 
expressed his regret, and it was on that account that only two 
mmmonses were issued. There were other girls at work when he 
wrived, bat servants of the company managed to get them away. 
Mr. Docker, for the defendants, admitted the offence. In May, 
1902, the defendants were fined 20s. and coste in seven similar 
asee They were now fined.20s. and costs in each cate; 


LLorp's v. Мавсомі INTERNATIONAL MAR Communication Co. 
AND ANOTHER. 


Tun hearing of this case was tommenced before Mr. Justice 
Kekewich in the Chancery Division of the High Court of Justice 
last week. After learning what the action was about, his Lordship 
intimated that he thought it was a case for settlement. An 
adjournment was thereupon made to see whether his Lordship's 
suggestion could be acted upon. Ав no settlement was arrived at, 
the hearing was resumed on Thursday last, February 14th. 

Mr. P Ogden Lawrence, K.C., and Mr. Ashworth James appeared 
for the plaintiffs, and Mr. Warmington, K.C., and Mr. Gover for 
the defendants. 

The action was brought by Lloyd’s againet the Marconi Inter- 
national Marine Communication Co., Ltd., and Marconi's Wireless 
Telegrapb Co, Ltd., and the claim was for specific performance of 
An agreement of September 26th, 1901, made between the 
defendants on the one part and the plaintiffs of the other part, of 
certain terms of compromise of two actions, Lloyd's v. the first named 
defendants, and Lloyd's v. the second named defendants, whereby 
the first named defendants, with the privity of Marconi’s 
Wireless Telegraph Co, Ltd., agreed to equip the plaintiffs’ signal 
stations at the North Foreland, the Butt of Lewis and the Flannen 
Islands with the Marconi wireless telegraph apparatus. An 
injunction was also claimed restraining the defendants, their 
servants, agents and workmen from carrying on wireless telegraphy 
at or near the North Foreland elsewbere than at the plaintiffs’ 
signalling stations or otherwise, во as to prevent the wireless tele- 
graph apparatus being installed and worked at the plaintiffe' 
stations. 

The Wireles: Telegraph Co., Ltd., had disclaimed any interest in 
the proceedings in this action, and proceedings against them had 
therefore been discontinued. | 

In opening the case, Mr. Lawrence, K.C., said the question to be 
decided was whether, under the agreement entered into between . 
the parties, the Marconi Co. were bound to establish their system at 
the North Foreland. Lloyd's bad a signal station there, and 
under the sgreement they claimed the right to have the Marconi 
svstem established at this station. Counsel referred in detail to 
the statement of claim, which set out the relations between the 
parties. 

From the statement of claim it appeared that the two defendant 
companies were, as regards administration, in the same hands, but, 
by Clause 1 of the agreement, the International Co. granted to 
Lloyd's the right to use the Marconi system for the sole 
purpose of maritime signalling at all Lloyd's signal stations 
then already established, or to be established, during the 
currency of the agreement (which was to run for 14 years) 
iu any part of the world, with certain exceptions. Clause 2 
provided for the speedy instalation of the apparatus, pay- 
ment for which was to be made by Lloyd's. Clause 3 fixed the rate 
of payment and royalties for the installation in respect of cach 
signal station, and Clause 6 set out that before October, 1901, 
Lloyd's were to give the International Co. an order for an installa- 
tion in at least 10 Lloyd's signal stations. By Clause 7 Lloyd's 
undertook not to use at any of their signalling stations any system of 
wireless telegraphy except the Marconi system. Certain delays 
took place in naming tbe 10 stations, and in 1904 an action was 
commenced by Lloyd's against the International Co., and in 1905 
an action was instituted against both defendants, both actions 
raising various matters. The actions were stayed on the terms of 
a single agreement of compromise, which provided that, except so 
far as it moditied the provisions of the terms of compromise, the 
agreement should continue in force during the remainder of the 
original term, tbe royalties on the 10 stations to continue payable 
at five of the stations to be named by Lloyd's. It was alleged by 
the plaintiffs that they had paid to the International Со, the 
rovalties on the 10 stations, and that they bad named the five 
stations which were to be equipped under the agreement. One of 
the five stations was the North Foreland, and plaintiffs said that 
the International Co had refused to install the Marconi apparatus 
at Lloyd's stations at the North Forcland, and that the defendants 
were working the Marconi system at the North Foreland, and 
claimed the right to do so notwithstanding the agreement. 

The defendants, by their statement of defence, did not admit 
that the administration of the defendants’ two companies was in 
the same hands. They did not admit that the agreement was 
entered into with the concurrence of the Wircless Co. They also 
said that prior to the agreement of 1901, tbe International Co. had 
established a station at the North Foreland, which had been worked 
regularly, and they contended that by one of tbe clauses of the 
agreement it was expressly agreed that the station at the North 


. Foreland and all the then established stations of the International 


Co. should continue to be worked either by the International 
Co. or by Lloyd's on their bebalf. The defendants said that in 
pursuance of an agreement and with the desire to work amicably 
with the plaintiffs and to work all Lloyd's stations as well as their 
own, they were willing, circumstances permitting, te remove 
their own wireless felegraph station to Lloyd's Watch House 
premises at the North Foreland, but litigation having been renewed 
between the parties, the Inter ational Co. determined to continue 
their own station at tbe North Foreland. The Postmaster-General 
had agreed to grant a licence to the International Co., but had 
refused to permit tbe establishment of more than one wireless 
telegraph station at the North Foreland, and the defendants said 
that by reason of such refasal they were unable, lawfully, to equip 
and establish wireless telegrapby at Lloyd's station. 

Mr. Justice KekewicH said he understood that what plaintiffs 
insisted upon was that the Marconi installation should be estab. 
lished at Eloyd's signal station at the North Foreland: 
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Mr. Lawrence: Yes, under the agreement. Lloyd's, after 
experimenting with other systems, were willing to adopt the 
Marconi system at their station at North Foreland, and they desired 
to have this system installed. | 

The learned counsel proceeded to deal with the terms of the артее- 
ment, and complained that the defendants’ station bad been 
removed without plaintiffs’ knowledge. If the defendants were 
right in their contention, they would render the whole of the 
agreement nugatory. 

Evidence was called in support of the plaintiffs’ case. 

Mr. Јонх Porr, examined by Mr. Lawrence, said he was at 
present engaged at Malin Head, on the north-east coast of Ireland, 
and had been in Lloyd's service as signalman for 20 years, and had 
been attached to various Lloyd's stations. In November, 1904, he 
was placed in charge of the Marconi wireless station at North 
Foreland, which was about a mile inland from Lloyd's station. 
He remained in charge of the Marconi station near Kingsgate, 
until it was removed to Lloyd's station. The transfer took place 
on March 13tb, 1906. 

Will you tell his Lordship what the Marconi station consisted 
of ?—It was an ordinary private house, and had a vacant piece of 
land next to it, and was at the end of Percy Avenue. The front 
room was used as the instrument room. Next to that there was 
another vacant piece of land, and on that stood a mast which was 
about 140 ft. high. Marconi's moved down to Lloyd's station, and 
Mr. Kapp, of the Marconi Co., superintended the removal. They 
had only one assistant operator at that time. When they had got 
the instruments in position he worked the section for about a 
month. During that month the working at the station proved to 
be satisfactory. It was his duty to make weekly reports to Lloyd's, 
and during the time he was there he made such reports. 

WITNESS was questioned as to the farthest distance at which he 
communicated with ships going up and down the Cbannel, and 
replied that 80 miles was the farthest. The average distance at 
which they wanted to speak to vessels was from 30 to 70 or 80 
miles. 

Witness added that Marconi's kept an operator at the North 
Foreland station where there was a mast 140 ft. high. 

Did you get into difficulty with the Marconi people through 
getting into communication with vessels at too great a distance, 
and was a notice posted up in the instrument room ?—Y es. 

_ Mr. Justice KgkEwiICH: I suppose they were, in fact, poaching. 

Mr. LAWRENCE : Yes, my Lord. 

WiTNEssS said the effect of the notice was that they were told 
not to communicate with vessels beyond the distance of 30 miles. 
For all purposes for Lloyd’s maritime signalling, the station at 
which witness was working for a month was quite satisfactory. 
At Malin Head, where he was in charge, there was a mast 
120 ft. high which bad been erected in a much more exposed 
position than the North Foreland. The representative of the 
Marconi Co. came down about March 16th. At that date the 
Marconi mast was still standing on the vacant plot of land at 
Kingegate. He had aconversation with Marconi's man, who looked 
at tbe size of the Jand on which the mast was erected, and this 
representative of Marconi’s, Captain Daly, ssid it would be better 
if the mast were somewhat larger. Captain Daly did not вау any- 
thing about putting the mast up on a different site. Shortly after 
Captain Daly’s visit, men commenced to take down the mast on the 
Kingsgate site. After it had been taken down, the mast lay on the 
vacant land for some two or three weeks, and when they got it away 

it was taken to the site at which Marconi's had now got their 
station, and was there erected. When he saw what was being done 
he made a report to Lloyd's. The instruments were taken out of 
Lloyd's station and put on the Trinity House site about April. 
That was as soon as the mast was completed. Mr. Kemp, the 
superintendent of the Marconi Co., directed that to be done, and 
superintended the re-erecting of the mast. Witness had no instruc- 
tions from Lloyd's about that, and he assumed that the work was 
being done with Lloyd's authority. Witness continued to work 
at the station till June of that year, and then he went to Malin 
Head. 

Cross-examined by Mr. WARMINGTON, K.C., Witness said he did 
not know the North Foreland in 1901. He only went there in the 
summer of 1904. There was then a Lloyd's signalling station, but 
that was not in operation. When he was appointed in 1904, the 
signalling station was in operation. He did not think it was 
managed on behalf of Lloyd's by some of his predecessors. So far 
as he knew, prior to that wireless telegraphy at that station had 
been worked by the Marconi Co. It bad been in use by Marconi's 
people for some yeara. 

Asked whether there was or was not room for two wireless tele- 
graph stations at the North Foreland, and whether, if there were 
two, they would not “jam ” each other, WrTNESS said, if there were 
two worked together, they would '' jam " each other. 

Counsel directed witness's attention to a letter of December 4th, 
1905, in which wituess had stated that he did not realise that one 
of the five stations named by Lloyd's was the North Foreland, as 
there was obviously no room for another station, aud that he took 
the mention of the North Foreland station to be а slip. He was 
asked what he meant by that, and he replied that he did not think 
there was room ‘for two stations, The two could not be worked 
together at the same point. 

By Mr. WAnMINGTON : Wireless telegraphy includes both maritime 
signalling which was Lloyd's part, and sea signalling which was 
Marconi's part. These two can be done at one station. 

Dr. Murrey, a consulting electrician, said there was no difficulty 
in rigging up Marconi wireless telegraphy at Lloyd's station. 

This concluded the case for the plaintiffs, and 

Mr. WABMINGTON, K.C., proceeded to open the case for the 
defendants. He said the whole question was which station was 


going to be closed. It was admitted on both sides that the two 
could not work together side by side, as the one would hill the 
other. Was the Marconi station going to be closed or was it 
Lloyd's station? His submission was that they found the equipping 
of Lloyd's station meant tbe billing of the Marconi station. One 
of them must undoubtedly give way, and he submitted that Lloyd's 
must give way and not the Marconi Со., because there was an 
express stipulation that they were to be at liberty to carry on their 
station, 

Mr. Henry CUTrRBERT HALL, who said be had been for many 
years managing director of the Marconi Co., explained that he 
was responsible for the working, on his side, of the agreement of 
1901 which had been put in. Eight stations were in existence at 
the date of the agreement, and they had been selected with a view 
to commanding a certain telegraph apparatus for communication 
with ships. 'Those stations were Caister, Withernsea, on the east 
coast, North Foreland, Niton, and Lizard on the south coast, and 
Cookhaven in the South of Ireland. There was no wireless tele- 
graph station at any of the places, but he believed there were 
Lloyd’s stations there. North Foreland had been established in 
1901. Witness had had practical experience with regard to wireless 
telegraphy, and he heard the evidence as to the mode of fixing the 
site at Trinity Lighthouse. 

Asked whether the apparatus which was placed at their own 
station was transferred to Lloyd's and subeequently removed to 
Trinity House, Witness replied tbat that was so, but stated that 
there was no charge made by his company in respect of that 
apparatus or in respect of the costa of equipment or installing. 

Cross-examined by Mr. P. Осрен LAWRENCE: My friend stated 
in his opening statement, and I suppose you will agree with it, that 
you had at the date of the original agreement tbree stations 
working along the south coast ?— Yes. 

What height of mast at these stations had you ?—The masts were 
from 150 to 180 ft. in height. 

Can you tell me what is the distance you can communicate with 
a mast 150 ft. high ?—With the kind of apparatus we use, about 
150 miles. { 

You use a term called "jemming." Is that a term used with 
referer ce to the confusing of messages?—That is the term used 
when two messages are superimposed on the same receiver. 

Mr. LAWRENCE: You can communicate a greater distance the 
higher you go ?— WiTNESS: Yes, within certain limits. 

If a 150-ft. mast was working at one place and another 150-ft. 
mast was working about 150 miles off, would the messages from the 
first mast interfere with the message from the second mast? 
—No, they would not. You mean if the same tune were being used. 

COUNSEL: Yes.—WiTNESsS: I don't quite understand the 
question. 

My question is this: Assume a mast was erected, say, at the 
North Foreland, and another 150 miles off and 150 ft. high, if they 
were working with a proper apparatus would the working of the 
second mast interfere with the working of the first ?— Witness said 
that if the message were for a ship a message could be received 
from both stations, but the strength of the signals of one station 
would be greater than the strength of the other. The weaker 
signalling would be cut out. Two messages could be taken on the 
receiver. 

I thought that was the cause of the jamming ? It is. 

You could not read either; there would be confusion of the two 
signallings ?—Stations 150 miles from each other could interfere 
with each other, but they would not because of the arrangements 
that were made. 

I am talking of stations that are in opposition to each other. 
Could not they interfere ?—' They could interfere. 

If 250-ft. masts were erected 75 miles from each other, working 
in conjunction with one another, would not the one spoil the other's 
work ?——Certainly. | 

Which were the five stations of Lloyd's, established by you under 
the agreement of 1901, when the compromise of 1905 was arrived 
at? One place in the south of Ireland, Malin Head in the north, 
and Innistrabul on the west, were three of them ?—Yes. 

When did you equip the South of Ireland one ?—Probably ahout 
1902 or 1903. 

Did you understand that naming the remaining of the five 
stations in accordance with the agreement involved an order of 
Lloyd's that you should equip the stations so named with Marconi’s 
system ?—I did not understand it. 

What did you understand the naming of the five stations was ?— 
I understood the naming of the five stations to be an expedient on 
the part of the secretary of Lloyds to avoid fulfilling the terms of 
the compromise. It was not a definite order which we intended to 
act upon. 

Do you say that seriously ?—I do. 

Although there was a clause that Lloyd's was to give an order for 
the installation of the Marconi system ?— Alternative arrange- 
ments were discussed, and they discussed the selection of the 
Btations. А . 

You seriously want my Lord to believe that having got this 
agreement, they did not involve an order from Lloyd's to equip 
these stations ?—It was not intended to be an order to act upon, 
neither were Lloyd's in a position to give an orderto equip any of 
these stations—except four. 

Why do you suggest they could not give an order ?—Becanse 
they required a licence for all the places they named, and they had 
not a licence for any one of them. | 

And you say it did not involve an order from Lloyd's to 
install ?—I did not, because he went on to discuss the variation of 
the list. А : 

His І,оврвніР: Do you say it was an evasion of Lloyd's?— 
Witness: I would not say it was an evasion, but they had been 
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five years in naming the stations. We had not a definite list of 
stations they wanted to equip. | 

Сосхвег, then read a letter from Sir Henry Hosier, which was 
written, he said, with reference to the agreement, and offering to 
give instructions to one of his men to give the necessary facilities 
for entrance to proceed with an installation. 

WriTNESS was asked if he gathered that Sir Henry Hosier thought 
it was being equipped as one of the five stations in Clause 194. 

You have got a plain intimation that the North Foreland is one 
of the five stations to be installed under Clause 194 ?—Yes. 

Do you вау that was not an arrangement made between you and 
Sir Henry Hosier ?—I do. 

Can you show me any letter with reference to that?—I don't 
think that letter was sent to me at all. We were advised not to 
eommunicate with Sir Henry Hosier at all, except through our 
solicitors. | 

That was not answered at all by you?—Except through our 
solicitors. Witness added that they bad had about five thousand 
letters regarding the stations to be equipped. He wrote that his 
ecmpany would not have the North Foreland as one of the stations. 

Can you point out any letter written by yourself, or anyone on 
behalf of the company you represent, showing that you would not 
have the North Foreland as one of the stations ?—I can produce 
letter books in which I wrote to Mr. Chubb. 

His Lonůösmp: You know what the question is. You know per- 
fectly well that the letter written by you to Mr. Chabb is nota 
letter written by you to Lloyd's.— Witness said he stated that they 
had bundreds of letters from Lloyd's, giving the list of stations. 
He did not probably consider what they wrote, but he considered 
what they (defendants) bad written. He had written to bis 
solicitors saying that Lloyd's could not have the North Foreland 
station. 

His Lonpsure: In the bope of helping you, I will give you an 
opportunity of putting yourself right. 

Mr. LAWRENCE: Is it not a fact that you never communicated 
t^ Lloyd's at any time that you declined to accept the North 
Foreland as one of the five stations ?—Mr. Chubb wrote a letter in 
which he intimated that in the naming of the North Foreland 
station, Lloyd's bad made & mistake. 

Did you send down a man to inspect the ground ?—Yes. 

Did you see his report when he came back ?—I cannot say whether 
I did or did not. I was aware that a report had been made, saying 
that the site was unsuitable. 

Why didn't you communicate that to Lloyd's?— Because Capt. 
Daly, who discussed the matter with me, did not agree with the 
report. 

You didn't communicate tbat you had had a report to Lloyd's? 
—No. 

On March 13th, when under your instructions, Lloyd's station was 
equipped, were you still willing, according to your letter, to close 
your own station and equip Lloyd's, or had you changed your 
mind ?—My recollection is, that we found there was no room to 
spare. 

Mr. Justice Kexewicg: You don’t expect us to believe that ?— 
Witsess: It is easily understandable. 

His Говрвнір (warmly): A man of your intelligence ought to be 
ashamed of yourself. ) 

Mr. LAWRENCE : І ask you, were you still prepared to close your 
own station and equip Lloyd's ?—No. 

I want to ask you when you changed your views, which you had 
expressed on December 20th, 1905 (reading from a letter), “ We 
are quite prepared to close our own station and equip yours." Tell 


- 


me when you changed your mind.—We never changed, for I never 


intended to equip Lloyd's. 

There is a statement of December 20th in your own handwriting. 
Were you on March 13th still prepared to close your own station 
and equip Lloyd's? You said no. I want to ask you when yon 
changed your views with regard to equipping Lloyd's.— I said "to 
move into your station and close our own after equipping yours." 

If you are not going to answer, I shall go on. When did you 
communicate with Trinity House with a view to getting an adjoining 
site ?—I have no notion as to the date. 

You want to represent to my Lord that you communicated with 
Trinity House before you went into Lloyd's ttation ?—I did not 
represent that. 

Mr. LAWRENCE: Are you trying to answer my question or not? 
If you are not, I shall sit down. I will give you your letter of 
March 19th to help you. Counsel read a letter which stated :—'' Re- 
ferring to your letter of the 25th, our intention is to maintain a 
station at the North Foreland distinct from Lloyd’s signalling 
ation. We don't consider Lloyd's has been suitable.” Is that the 
first time you notified Lloyd's as to the suitability or unsuitability 
of the station ?—Apparently. 

In re-examination WiTNEss said if different stations used differ- 
ent tunes “jamming” was unavoidable (? avoidable.—Eps.] if they 
were equi-distant. In the case of two stations near one another if 
they were communicating with a ship at the same time there would 
be mutual interference. 

Сосмвкг,: If stations near one another used different tunes 
would they Jam? "— It depends on the tunes. 

This concluded the evídence. 

Mr. Grover, addressing his Lordship, said it was perfectly true 
that the defendants shifted their station at the North Foreland, 
but it really made no difference whatever, this station being really 
the same station. It all came down to the fact that they had got 
their North Foreland station already established. Lloyd's called 
upon them to equip their station. The anawer to thie was that they 
would not do it for it would be impossible to work both stations. 
It would be impossible to get а licence for an additional station, 
and the defendants were therefore entitled to stand on their rights, 


The clause on which the plaintiffs had relied should, he eubmitted, 
be construed reasonably and consistently, and having regard to the 
whole nature of the agreement. If it were so construcd he believed 
that his learned friend's contention in this action would be found 
to be absolutely wrong, and that the defendants’ refusal was per- 
perfectly justifiable, and that they were not bourd to close their 
station. 

Mr. Justice KRkE wick then gave judgment. He said the only 
difficulty in the case bad been in appreciating the position of the 
defendants. It went without saying that he fellowed Mr. Warm- 
ington's opening of the defendants’ case very closely. It was clear, 
ingenious and forcible, and there was nothing left in the case 
which remained to be said, but he (his Lordship) failed to under- 
stand the force of Mr. Warmington's contention. He thought there 
must be something in the defendants’ case which he had not seen, 
and so be took the opportunity of quietly considering the agree- 
ment, and the view which he then formed of tbe proper construc- 
tion of the agreement confirmed what he had said. The only thing 
he could agree with Mr. Glover in, was what he bad said with 
regard to the construction of the agreement, viz., that it should be 
considered as a whole document, fairly and reasonab'y according to 
the canons of construction. It seemed to him that the agreement 
admitted of only one possible construction with reference to the 
point under consideration. In considering all agreements it was 
proper and right to have regard to the surrounding circumstances, 
even though they were not stated. They all knew who the 
parties were and the circumstances under which the action 
was brought. They knew that Lloyd’s had a large number of stations 
in the United Kingdom and elsewhere, and they knew that oae of 
these stations was the North Foreland, which was deacribed in the 
schedule as "temporarily suspended." It was impossible to say, 
however, that because it was temporarily suspended, it was not one 
of the ttations referred to in the agreement. No one would say 
that the agreement admitted of any such construction as that. 
They did not know the stations of the Marconi Co. though they 
knew tbey had stations, because they were mentioned in Clause 13. 
One station on the experimental list was at the North Foreland. 
In passing, he noticed one point which was made a good deal of— 
the identity of the two different stations, because the Marconi Co. 
now had a station on the site; which was not the same as that at 
the date of the agreement. It was said, however, to be the sgme 
station, and that the company had only changed the site. That 
seemed to be a play upon words, and to his mind it was a different 
station. But he did not think anything turned upon it, because 
the same results would follow if it werethe new station or the old 
station. He now desired to turn to the agreement, the general 
purport of which was simple enough. Lloyd's had under considera- 
tion the introduction into their service of wireless telegraphy. 
The Marconi system was not the only system. Lloyd's had spent 
money on ascertaining which was the best, and had come to the 
conclusion that Marconi's was the best, and were, therefore, prepared 
to throw to the winds expenses in inquiring into cther systems, and 
to adopt the Marconi system, and to confine themselves to using 
that, paying certain sums for the privilege. The Marconi Co., on 
the other hand, were willing that their system should be used at 
Lloyd’s stations on certain terms. They were in doabt, however, 
whether Lloyd's would adopt the system at sufficient stations, and 
so make it a commercial success. They, therefore, stipulated that 
whilst Lloyd’s should be at liberty to adopt the system at any 
number of stations, they should compulsorily adopt it at 10, and, of 
course, it followed from that that Lloyd's should pay for the 
system at 10, whether they adopted the system at the 10 stations 
or not. He took it that the legal result from that would be that 
if Lloyd's did not adopt the system at more than nine, there could 
be an action by Marconi's for breach of contract. So the bargain 
was that Lloyd's should be at liberty to use the system at all their 
stations, but were bound to use it at 10, these 10 being entirely of 
their own selection. Was it possible on the construction of the 
agreement that the deferdants meant that Lloyd's should he at 
liberty to use the Marconi system at all stations except the North 
Foreland, and that they should be bound to use it at 10 stations other 
than the North Foreland station? He could not himself see tke 
slightest ground for any such supposition. The contention was 
based on Clause 13, but it seemed to him that if it meant 
anything as regards the North Foreland, it meant that 
Lloyd's might work the wireless telegraphy there. How 
it could be said that there was any exception in the case of the 
North Foreland he failed to understand. To his mind, this argu- 
ment was quite inconceivable. Clause 2 provided for the payment 
for the installation and for the payment of а royalty of £20 a year 
for every station where the system was adopted. Не had already 
stated the sub:tance of Clause 6, which provided for the adoption 
of the system at 10 stations. Clause 7 was important, because it 
bound the plaintiffs down to use the Marconi system. Clauses 9 
and 10 ought not to be overlooked, though they only provided for 
the wishes of the company ; and the business of the company had 
been quite different from that of Lloyd's. Beyond that there 
was nothing in the agreement. The parties had some litigation, 
and arrived at a compromise. The compromise was embodied in a 
long agreement of 22 clauses, two only of which seemed important 
in the present action. Up to that time, Lloyd's had not fixed on 
the 10 stations. They had only fixed on five. That was a breach 
of the agreement—a breach, of course, which the Marcuni Co. 
were entitled to complain of. It was an actionable wrong. and the 
Marconi Co. might bave recovered damages. When the litigation 
was compromised the Marconi Co. stipulated that these five stations 
should be added, and what was more, they reasonably stipulated, 
and the stipulation was admitted. The remaining five were to be 
named by Lloyd's at any time before the drawing up of the order 
in law. Now, why was the North Forcland not to be 
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included? Why except the North Foreland? He could not con- 
ceive the slightest reason for it, and it seemed to him when he 
looked at the surrounding circumstances that there was no intention 
to exclude the North Foreland from the agreement. There might 
have been under the original agreement because the Marconi Co. 
had a station at the North Foreland and they might have wished— 
although they did not say so—to exclude the North Foreland, but 
when the next agreement was signed it was a full agreement. 
There was no reason why it should not be included, and also 
whether he took the exact words of the agreement or the surround- 
ing circumstances the same conclusion followed. It seemed to 
him that what had happened was this: That after an interval 
during which the Marconi station at the North Foreland was trans- 
ferred to that of Lloyd's, the Marconi Co. had established a new 
station close by —for this purpose he did not care whether it was 
the old or the new station—and were there carrying on their busi- 
ness. It had been proved beyond doubt, by uncontradicted 
evidence, that the two could not stay there together. He put aside 
the question of getting a licence, but they could not be carried 
ou because the Postmaster-General's licence was not forthcoming. 
What the position really amounted to was this—if the Marconi 
Co. carried on their business on their new site they would 
interfere with the work of Lloyd's. It was said that 
Lloyd's would interfere with the Marconi Co, but it 
seemed that the Marconi Co. had not the right to be 
where they were. "The Marconi Co. would interfere with Lloyd's; 
yet was that a thing which ought to be allowed? It was obviously 
not very vood behaviour, but the question was whether there was 
any legal wrong, and it depended ороп the construction of the 
agreement. It might be doubted whether there was any negative 
agreement to be found ; an agreement on the part of the Marconi 
Co. not to do anything which would interfere with Lloyd's working 
under the agreement which had been entered into between the 
parties. There was no negative term whatever in the agreement. 
80 far as he had seen, except that. Lloyd's should not use any other 
system. It seemed to him, however, that putting aside the obliga- 
tion to maintain, Lloyd's were to pay certain sums, and therefore 
the Marconi Co. were bound to supply everything that was necessary 
to work the system. This meant that there was necessarily an 
implied agreement on the part of the Marconi Co. not to do any- 
thiug to interfere with the privilege which they had assigned. They 
could fot specifically perform the agreement, which was asked for, 
and he could not grant damages to the, plaintiffs because no 
damages were proved. Не could, however, grant an injunction, 
and he did so. He would agreeably leave the case there, but there 
were two points to which he must refer. In the first p:ace, it was 
put forward that the Marconi Co. was justitied in what they had 
done because their system could not be adopted at the 
Lloyd's station. Now, he had uncontradicted evidence that 
there was not the slightest difficulty in putting up a proper mast on 
the site occupied by the North Foreland station of Lloyd's, and, 
therefore, there was absolutely nothing in the objection. "Why the 
defendants had taken the course they had taken he did not know. 
There was evidently considerable jealousy on the part of the 
Marconi Co., for there was no doubt whatever that the North Fore- 
land was named distinctly by Lloyd's according to the terms of the 
agreement. It was named in а solicitor's letter, and it was also 
named in a letter from Sir Henry Hosier, written on behalf of 
Lloyd'sto the managing director of the Marconi Co. There was a 
certain amount of correspondence between the parties, but from 
first to last there was no statement on behalf of the Marconi Co. 
that it was not competent for Lloyd's to name the North Foreland 
ав being one of the stations witbin the terms of the agreement. 
There was also nothing amounting to an intimation by the Marconi 
Co. tbat it was impossible to enable the North Foreland to come 
within the agreement. The point had been made in Court, how- 
ever, but his conclusion was entirely adverse to the Marconi Co. 
He wished to say as little ав possible about what happened 
that morning, but the case was an important one, 
and it might come up in the Court of Appeal, and an importance 
might be attached to evidence which he did not attach 
to it, and the question would be asked, What was the opinion 
of the Judge?" He must, therefore, say enough to answer 
that question. Nobody could doubt that Mr. Cuthbert Hall was а 
shocking bad witness. He talked instead of answering questions, 
and endeavoured to argue instead of leaving it to his counsel. It 
would have been an insult to his intelligence to say he did not 
understand the plain questions put to him. Не allowed himself to 
say he did not understand things he must have understood, and he 
avoided direct questions whenever he could. His Lordship then 
granted the injunction with costs. 

Mr. WaRMINGTON asked that the injunction should be stayed for 
n fortnight. 

Mr. LAWRENCE : I shall not object, because we want the rights 
decided between us. 

His Lonpsnrp assented. 


A 


FunsR v. THORPE, 


Ar the Nottingham County Court last week his Honour Judge 
Allen delivered judgment in an action brought by W. J. Furse, 
electrician, of Nottingham, against Sidney Thorpe, electrician, of 
Mansfield, to recover £82 75. 8d., the price of goods sold and 
delivered. The action had been commenced in the High Court, 
and remitted to the County Court. In October last, by consent, the 
case was adjourned on the understanding that the solicitors should 
meet and arrange what was admitted, disputed items being referred 
to Mr. Leman, as arbitrator. Plaintiff now asked that judgment 
should be given in accordance with the arbitrator’s award. His 
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Honour gave judgment for £31 4s. 2d., the amount of the award 
with costs to be taxed by the Registrar. 


IN re S. G. Brown's PATENT 1,494 or 1899, AND 1х re THE 
PATENTS, DESIGNS AND TRADE MARES Аст. PrTITION 
FOR REVOCATION. 


À PETITION for the revocation of this patent came before Mr. 
Justice Neville in the Chancery Division on Thursday, February 
14th. 

Sir Robert Finlay, K.C., Mr. Cripps, K.C., and Mr, Walter, K.C. 
appeared for the petitioners ; Mr. Bousfield, K.C., and Mr. J.C. 
Graham, K.C., for the respondents; and Mr. E. Russell Clarke 
held a watching brief on behalf of the Commercial Cable Co. 

The onus being on the respondent, Mr. BOUSFIELD opened his 
case. Hc said there were а great many technical matters involved 
in it with regard to electricity in connection with signalling cables. 
The invention in question had reference to the sending of signalling 
currents through long submæ rine cables, and according to his case, the 
inventor, Mr. Brown, had solved a problem of the greatest possible 
difficulty which many inventors had been endeavouring to solve for 
years before, who had found no practical solution of it up to the 
date of Brown's patent. He would call experte to say that, up to 
the date of Brown's specification, this was an uneolved problem. 
They knew all the cables in the world, and nobody could do it 
before tbis patent. He had said the invention belonged to long 
cables; that meant to cables something over 1,000 miles in length. 
To solve a similar problem on land was an easy matter, and to do 
the thing with short cables was comparatively an easy matter, but to 
do the thing with long cables was a matter of the greatest difficulty, 
Brown's invention was now applied to three-quarters of the long 
cables in the world. It had been recognised as furnishing the 
solution of the problem, by the great cable companies of the world 
working under the invention and paying large royalties for it. The 
cable companies paid altogether to them £7,000 a year in royalties, 
апа he should think it could not be disputed that the cable com- 
panies were the people who could best form an opinion as to what 
was known before the date of this invention. Dr. Muirhead said 
there was no subject matter in the invention, and said it was all to 
be found in the old specifications he (counsel) would tell his Lord- 
ship about. The date of Brown's patent was January 21st, 1899. 
Then there was a patent of Dr. Muirhead, No. 596 of 1899, dated 
January 9th. Then there was another patent of his, No. 9,525 of 
1899, dated April 10th. There was this peculiar thing about what 
the petitioner had said. Dr. Muirhead was saying that Brown': 
invention was contained in his patent of January 9th, 1899, and 
that he was the first and true inventor. They had carefully 
searched that patent, and they could not find it there. His 
Lordsbip would hear the evidence of experts on the subject. 
An important part of the invention was certainly in the 
patent of April 10th. They went before the Controller, and 
objected to those claims, and tbe Controller struck them out. He 
then passed to uncontroversial matters. In electrical engineering 
they had to deal with certain elementary things such as shunts, 
coile, magnets, keys, condensers and things of that kind which 
were more or less simple in themselves, but those fundamental 
elements could be combined in an infinite number of ways. The 
learned counsel then proceeded to draw his Lordship's attention to 
the relation between a magnet and a current, when the hearing was 
adjourned, 

Mr. BovsFrELD, continuing his opening address on February 
15th, said the main object of the invention was to do for cables in 
the way of relaying what had been done for landlines, One of the 
difficulties at the outset was that while in landline circuits they got 
currents of the order of a milliampere availahle for energising the 
electro-magnet, which was to work the relay, when they got two 
cables, instead of having currents of the order of a milliampere, they 
had an available current of only a microampere, which introduced a 
great difficulty, because the thing that was going to work the relay 
was the current, that had to work the contact device which was to 
send the current on. If they had currents of the order of a milli- 
ampere it could be done by means of the thing he had shown his 
Lordship. But if there were only currents of a microampere, as 
they in submarine cables, then the driving power was only a 
thousandth part of what it was in landlines. 

His LonpsHiP: What is it reduces the current? 

Mr. Воозғткгр: The resistance, and something else, too. 

His LonpsH : And loss? 

Mr. Восзғтвгр: Loss in a curious way. Your Lordship has asked 
me а question which brings me to some of the difficulties in cable 
work. Continuing, the learned counsel said the cable was lying at 
the bottom of the sea sheathed with rope, gutta-percha and so on. 
Outside that was the sea itself, and they made the return 
through the sea. They did not have a return cable, except in a 
few cases, for very short lengths They did not have a 
return cable; as in landlines, they bad an earth plate at 
one end and an earth plate at the other. When the current was sent 
through the cable, it came back through the earth, so that there was 
on all sides of the cable what might be called a difference of 
potential. There was a difference of electrical condition. When 
it came to working a relay or trying to work a relay from the cable, 
it introduced a great difficulty, the first being that they had such 
ү small currents {о energise their apparatus. The second great 

culty was that the zero was a varying zero. To get rid of the 
varying zero was one of the diffieulties in trying to get over 
a cable relay. That was how the matter stood for a great 
many years, and various people tried to solve the problem, In 1898 
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Muirhead said it was common knowledge. 
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Bright said “with a view to effecting automatic instead of manual 
translation between leagths of submarine line, the cable relay may 
de said to have been the dream of the cable manager for years, and 


one that has вегіопв!у occupied the mind of many an electrician. The 


late Mr. C. V. de Sauty, Mr. Walter Field, Mr. Chas. Cuttriss and 
Mr. E. Raymond-Barker had especially turned their attention to 
the subject, but so far, no absolutely complete success had been met 
with in practice.” That was guarded language, but he might add 
to it that no proposition had been so successfal that any cable com- 
pany would have thought of applying it to the actual practical working 
of their cable. The first idea that occurred to the experimenter was 
naturally a relay with fixed contacts; but, as Mr. Cuttries had 
expressed it, the " stiction " here involved must always be fatal to 
success. Both Mr. Sauty and Mr. Raymond-Barker had endeavoured 
to turn the suspended coil to account with a cable current. I: would 
seem that though it was possible that the cable relay mizht be 
applicable to short circuits, in the case of really long cables it did 
not appear as though it would be possible to obtain impulses 
sufficiently clear to operate any dead-beat relay such as would be 
required to actaate signalling lines. 

His Lokpshir: What ів a dead-beat relay? 

Mr. BocsFrgLD: I am told 16 is one that makes a distinct 
signal, that is, is thrown over from one side or tho 
other, His clients, the owners of this patent, were Mr. 


Taylor, Mr. Dearlove and Mr. Brown, the inventor, and these 


gentlemen, who were with Mr. Brown, had been at this problem for 
years. He would call Mr. Walter Judd before the close of the 
day, as he was going abroad. He was the manager of the Eastern 
Telegraph Co., and be himself had tried to do the thing. The 
only evidence he wanted to get from him was to the effect of the 
paragraph he had read, that this had been the dream of the cable 
engineer for years, that he and several others had tried to solve 
the problem, that they bad failed to do so, and that until the 
date of Brown's invention the problem remained an unsolved one, 
whereas now it had been completely and satisfactorily 
solved by the invention of Mr. Brown. The main points to be got 
rid of were the difficulty of working with the extremely small 
current, aud the difficulty of the varying zero. It was said 
that Mr. Brown had been anticipated, because it was a well-known 
thing that all they had to do in order to get a relay to work was to 
have a vibratory contact, and that although they had very little 
power to move it, the vibratory contact was the thing to solve the 
оешу. They all tried vibratory contacts, but Brown was the 
first to pass from the vibratory contact, which had failed, to the 
idea of a continuously moving contact, which succeeded. The idea 
of Mr. Brown was opposed to all ideas of vibratory contact which 
had been tried before; it was to have a continuously moving drum, 
on which the contact should be made. The drum in the apparatus 
was divided into two parta by an insulating section. It was not 
until Mr. Brown introduced the conception of a metallic drum 
divided into two sections continually revolving that the problem 
was solved. After Mr. Brown had made this a success, Dr. Muirhead 
himself abandoned his idea of vibrating contact. He did not 
venture to make the thing. He wanted the patent repealed in 
order that he might. What he patented was a drum, and instead 
of continuous rotation, he moved it backwards and forwards. 
That was nearly the same thing. Whether it was an infringe- 
ment or not, they did not trouble about, because it would only 
complicate matters. But he wanted to point out that what Dr. Muir- 
head—who had been for many years a most experienced person in 
electrical signalling, and, he supposed, the man to whom the cable 
companies had gone for many years for all sorts of apparatus until 
Messrs. Brown, Taylor & Dearlove succeeded in bringing their 
apparatus before the electrical companies—what he had to come 
to practically was the form of moving the drum backwards and 
forwards, Mr. Bousfield next referred to the point as to the vary- 
ing zero, and said that it occurred to Mr. Brown that he could get 
rid of that by means of an application of the principle of the 


inductive shunt. Brown's idea was to put an inductive shunt with 


a large iron core in it so as to have very high inductance. Dr. 
They all knew 
what an inductive shunt was, and they knew that the bigher the 
inductance the more it choked, and so on. Those were the 
elements he һай told his Lordship at the beginning, but the 
inventor bad to combine those elements in a particular way to make 
the invention. Every possible ground of attack had been taken 
against the specification. The learned counsel then read the com- 
plete specification, which said: This invention relates to improve- 
ments in telegraph apparatus whereby the relay apparatus is capable 
of being worked efficiently by minute electrical forces such as 
are likely to be received at the ends of long submarine cables, and 
is also capable of working with an absolute certainty of contact, 
which is not in such cases obtainable with delicate relays when 
fixed contacts are employed. My improvements also relate to 
means for eliminating a varying zero in the recording instru- 
жеш, and for obtaining a better definition of the signals than 
eretofore,” That was a general description of the whole thing. 
т zero part was put separately from the relay point, 
чун it was useful not only for a portion of the relay, but also 
8 the relay was not used. The device, so far as the removal of 
€ Warying zero was concerned, was claimed independently of the 
vit because it was used independently of the relay, as well as 
ha the relay. Mr. Judd would tell bis Lordship that if he could 
кы? Dr. Muirhead’s apparatus instead of respondents’, he 
De M bave done во, He was a personal friend of Dr. Muirhead. 
s uirhead and his family had done a great deal for the advance- 
duy] of electrical matters in connection with cables and the 
"рех system, and had earned a great reputation in connection 
Dem, and what Dr. Muirhead and his firm did not know 
signalling through cables, no engineer was likely to know. 


That, however, did not refer to things thet had to be invented, but 
to things which were matters of knowledge in connection with 


cable engineering. > 
(To be continued.) 


—— Tae eS, 


Dreger Leavs ELECTHIC TRANSMISSION Co., Lrv. 


THE petition for the winding-up of this company, which has stood 
over from time to time, was mentioned in Mr. Justice Warrington's 
Court again on February 12th. Mr. Romer, K.C., said negotia- 
tions were thought to bave finally broken down, but he was glad 
to say they had been re-opened, and there was every prospect of 
success this time, and if the matter was allowed to stand over for 
another fortnight they believed it would be definitely settled. It 
was а case which obviously ought to be settled. They had 
represented in Court every person who could conceivably be 
interested. 

Mr. Gong Brown, K.C.: We have the evidence all ready, and 
if we want to fight we can do so next time. 

Mr. Buckmaster, K.C.: I appear for very large contributories, 
and there is no prospect of mischief to outside creditors. 

The petition stood over accordingly. Ы 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless ив hive the writer's name and address in our possession, 


The Cramp Neutralised Repulsion Motor. 


I do not feel that I have been “convicted ” of any mis- 
statement by Mr. Fynn, and the supposed fallacy in my 
* phase " diagram rests solely upon the assumption that he 
can make good his statement of May 18th, 1906, to the 
effect that ** the total leakage field can only form a small 
part of the total field threading the armature.” It is this 
latter statement that we are still differing about. 

The motor does not admit of two conflicting theories, of 
course, and the truth is that Mr. Fynn never will be con- 
vincing until he gives up his long arguments concerning the 
various phases and puts his reasoning into concrete geo- 
metrical or algebraical form. 

The former I have done twice, giving him two diagrams 
which I believe to be theoretically correct ; and I have also 
tried to understand his recent exposition. I am, however, 
entirely at a loss to discover what Mr. Fynn means by the 
quantity фи. Is it in phase with the secondary current? 
—because, if so, it may be taken with p.. Or is it in phase 
with the primary current? If so, then it may be resolved 
into two portions, one to be taken with 90“, and the other 
with ,. Or is it in phase with фо? If во, then the mag- 
netising current must increase very much from 0 to full load 
in order to carry this greater flux across the air-gap. This, 
however, I think Mr. Fynn does not believe to be the case 
во long ав the primary voltage is constant and primary 
resistance small. 

I will now ask Mr. Fynn to put down, in as short a set 
of algebraical expressions as possible, his exact theory of the 
motor, or else to express his views by two phase diagrams 
for constant voltage, one at no load, the other at maximum 
power factor, both drawn to scale. If he demur to this as. 
being my duty, then 1 have pleasure in directing his atten- 
tion to the following simple theory of the machine expressed 
in Steinmetz notation, and I will ask him to name that 
quantity which corresponds to his фи. Vectors not fully 
written out are shown by dotted capitals. Let— 


ф = the m.s. value of that flux which threads the 
primary coil and limb 2. 
the corresponding value for limbs 2 and 3. 
frequency of supply. 
total number of turns on limb 1 — total number of 
turns on limb 3 ; ratio 1 : 1 for simplicity’s sake. 
н, == number of armature-turns in series, 
A bi-polar motor is assumed, and iron losses and resistance 
losses are for the moment neglected. 
Then the k.M. F. of reactance of limb 1— 
f 2 2 Nng 
E = 198 4 7 006 бее (1) 
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E. M. F. of rotation due to this same flux 


ANN 0 
= geo (2) 
E.M.F. of reactance of limb 3— 
Й 2.1 N 9, - 
E = Tos ea (3) 
E.M.F. of rotation due to this same flux — 
4п N. @ 
105 56) 


Also, if в be the reluctance of limbs 1 and 2 and limbs 
3 and 2 respectively (assumed equal for simplicity) so that 
108 


—— = number of C.G.S. leakage lines per amp.-turn, 
R 
1 108 n I, 108 
hen ф = K and o“ "a. 
: d R ET R 


where 1 and 1, are the primary and secondary currents 
respectively. 

Inserting these values in (2) and (4) and calling г the re- 
actance of primary and secondary coils respectively, we get— 


(2) — Moss 12 wri, 


similarly (4) = q « 1,, where 9 is a simple numeric. 

From this we get the vector E.M.F. equation for the 
secondary circuit: 2 g z+ 4 10 t — R, + DJ. 
where E, is the induced E.M.F. in coil n, and 10 is the 
magnetising current. 

From these equations we deduce at once that so long as 


10 is reasonably small compared with 1, the power factor is 
determined by— 


Liz ] 
tana = !- = -.; 
qi * 7 


so that it is only necessary to have (with ratio of trans- 
formation = 1) the product n, х, large compared with n N 
to obtain a high power factor. On the other hand, the 
torque is given by the vector product h [Ф + '] so that 


under the above conditions it is proportional to r? within | 


the limits of saturation. If the reactances of primaty and 
secondary are not equal, the torque may be more nearly 
proportional to 12, and this is the case, although the 
armature reactance is supposed neutralised. This is my 
theory in brief, and these are the characteristics I expect. 

It is only necessary for me to add that т, will tend to get 
into quadrature with ọm only at very high speeds, beyond the 
point of maximum power factor; and that I ignore 
Mr. Fynn's suggestion that I added arithmetically where 
vector addition was purposely denoted by а bar. 


William Cramp. 
Manchester, February 15th, 1907. 


Jerry Wiring. 


With regard to the remarks made by your correspondent 
about jerry wiring, it has been the practice for years to heap 
coals of fire on the head of the poor wiring contractor, 
oftentimes for occurrences for which he is in no way to 
blame. I recently had occasion to inspect a number of 
installations carried out with а certain foreign manufactured 
wire; this wire was sold to the contractor as high-class 
material, equal to wires of the best English manufacture, 
and, a3 far ав outeide appearances went, this was undoubtedly 
the case; ава matter of fact, much of this wire is got up 
to please the eye and deceive the senses. 

While little or nothing could be found unsatisfactory with 
the way the wires had been installed and the work fixed, 
experimenta with the wires revealed a state of things which 
would account for much of what your correspondent com- 
plains of ; for instance, on the 240-volt supply circuita, in 
places where the wires were exposed to а little damp, а spark 
could be obtained between the outer coverings of the wires 
of opposite polarity, the wire in steel tubing being the least 
satisfactory. The insulation material used would have 


_ given points to a sponge; in fact, it waa nothing but sponge 


. Яп action, if not in name, I believe it is the practice in 
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during the progress of installation, the supply engineers 
insisting on а standard of quality for materials ав well as 
efficient fixing. If some such arrangement existed here, it 
would be better for everyone concerned, inclading the 
contractor. 

It may be news to some of your readers to know that 
эв. 60. and 68. а point is about the price for which electric 
lighting work is now being carried out in the London 
districts ; this would be impossible if it were not for the 
jerry merchant with his rotten wares, whose one object is to 
make money, the wiring contractor very often being an 
unconscious- victim and tool. The remedy is in the hands 
of the engineers responsible for an efficient and cheap elec- 
trical supply, and they should protect the consumer in the 
intereats of the industry. 


Outer London. 


— 


Technical Literature. 


In your issue of January 25th, 1907, your correspondent 
“ С. Н. W.” remarks that he does not often trouble you 
with a letter (it might be beneficial to the readers of the 
ELECTRICAL Review if he did). This is my first offence, 
80 I hope to be pardoned for intruding. I wish to pile a 
few more “ dittos " upon those contributed by “C. H. W.,“ 
with whom I cordially agree, except in his remark of 
“useless matter." This is a little too mild. Rot” is 
hardly sufticient to express the value of some of the literature 
spoken about. I have some recollection that, 25 years since, 
the smallest value of an article in London was expressed by 
“not being worth a tinker's d—n ” ; perhaps this would 
apply better than rot." 

The contribution of W. M. M." in your issue of January 
18th, 1907, is a masterpiece of truth, and the sooner such 
publications as he quotes are boiled down to plain facts, 
and written by men who know what they are writing about, 
the better it will be for those who are anxious to get at the 
truth, and are compelled for business purposes to keep up to 
the times. 


W. T. 
Philadelphia, U.S.A., February 11th, 1907. 


Electric Clock Installations. 


Your issue of the 8th inst. contains a letter from the 
Magneta Co., saying that they have a larger installation 
of electric clocks than that erected by the Private Wire and 
Telephone Installation Co. in the new Liverpool Cotton 
Exchange. That may be so at the moment, but the Liver- 
pool time-circuit is being rapidly increased, and will, I 
understand, shortly exceed that, mentioned by your corres- 
pondent. The point of interest lies, however, not so much 
in its size as in its autonomy. The“ Synchronome instal- 
lation is entirely automatic, whereas the Magneta requires 
daily winding. M 

There is another installation (of American origin) in this 
country which eclipses that of the Magneta in point of size, 
but, inasmuch as it also requires winding (though only once 
a week), it does not appear to be of sufficient scientific 
interest to justify description in the technical Press. 

A much greater degree of accuracy in time measurement 
is required in an automatic system than one in which daily 
or weekly attention is given, and that feat is accomplished 
in the “ Synchronome " system by a happy combination of 4 
switch and a pendulum, which eliminates all troubles due to 
failing contacts and batteries. 

F. Hope-Jones, M.I.E.E. 


London, E.C., February 12th, 1907. 


Wireless Telegraphy and the Admiralty Agreement. 


I think it is almost unnecessary to point out that “ Үдаг: 


+ 
П 


Correspondent ” is still evading the issue. 


E ыз 
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He must show, not that there is apparatus other than 


jiggers and Leyden jars which the Admiralty is free to 
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He wrote of the legal obligations of the Admiralty to the 
company in November, 1906, and said: “ It (that is, the 
Admiralty) is still under agreement with the Marconi Co. 
in certain respects ; but it is not compelled to purchase any 
more apparatus from that company except jiggers and trays 
of Leyden jars." 

That is the statement he should prove or withdraw. 

Jiggers, Leyden jars, and coherers are not the only articles 
required for wireless telegraphy ; there are many other 
articles, and he does not make good his statement by 
declaring or proving that the Admiralty purchases coherers 
from parties other than the Marconi Co. 

At the time“ Your Correspondent " wrote, the Admiralty 
was under obligation to purchase apparatus other than jiggers 
and Leyden jars exclusively from the Marconi Co.; it is 
still under this obligation, and it has purchased many 
thousands of pounds’ worth of such spparatus—patented 
wireless telegraph apparatus. : 

“Your Correspondent " suggests that I can safely abuse 
him, because he does not sign his name. He can easily 
deprive me of this safety, and if he will sign his name, and 
acknowledge the authorship of the original communication 
and the subsequent lettera, I will not only agree that all I 
have written applies to the person who admits the author- 
ship of ‘ Your Correspondent's communications, but I will 
characterise his statements in terms such that, if not correct, 
I should render myself liable for serious consequences. 

It is а waste of time to pursue this controversy any 
further. I will merely conclude by saying that I have 
adopted “ Your Correspondent's" recommendation that the 
attention of the Admiralty should be directed to my statements, 
and have sent to it a copy of “Your Correspondent's " original 
communication and the subsequent letters. Needless to 
state, the Admiralty does not traverse my statement, nor 
support * Your Correspondent's.”” | 

Probably Your Correepondent ” will send a letter next 
week saying that someone in authority in the Admiralty 
declares the contrary ; but that letter will no doubt be 
anonymous, and an anonymous letter of that character is 
worth less than the paper it is written upon. 


Marconi’s Wireless Telegraph Co., Ltd., 
Н. CurunERT Hart, Managing Director. 


London, E.C., February 18ih, 1907. 


Rall Corrugation. 


I bave read with great interest the correspondence in 
Jour valuable paper, and am surprised to see the subject 
end as it did, viz., with a letter from Mr. J. E. York, of 
the York Transverse Rolling Process Co. There have been 
&veral ideas put forward, and, in my opinion, come have 
approached the correct theory, but have ended without the 
slightest hint at a cure. With your kind permission, I 
Venture to reopen this correspondence, as it is a national 
subject. I would like to ask your readers whether they ever 
saw a straight rail, or an inside rail of a curve, or whether 
any ral оп a curve of less than 250 ft. radius corrugated ? 
I am greatly interested in this subject, as it is part of my 
daily duty to walk over 10 or 12 miles of track, and to 
report on the condition of same. I have come to the con- 
clusion that the cause does not lie with the track, but in the 
car wheels, These wheels, being fast on the axles, cannot 
possibly run evenly on a curve. The outer wheel must gain 
the difference in the length of the two rails, and not being able 
to follow the rail, must “jump or skid,” and this causes the 
corrugation. It does not matter in the least how little curve 
there i even if it is only a rail slightly out of line on an 
otherwise straight road, this trouble will be found to exist, 
and аз some of your correspondents have said, the indents 
are all one measurement, viz., 2} in. 

At the commencement of a curve, or where the track is 
out of line both ways “S” shaped, and the cars travel 
quickly over the spot, the “ inner " rail will be found to be 
“hollowed ont or waved " in patches about 6 in. long, and 

distance this occurs depends wholly on the speed 

of the cars, which oscillate from side to side until finally 
settling down to the curve or road. It would be a very 
expensive experiment to take damaged rails out of the ground, 
* and send them to the York Co. to be re-rolled ; in fact, it 


would cost more than new rails, and in case of this being 
done, the rails put in the place of tho e sent to be treated 
would be just as bad in a few months’ time, if the car wheels 
were allowed to remain as at present fast.” | 
Perhaps some of our tramway or electric rai!way engineers 
will see what is meant, and if this idea is taken up reriously, 
I venture to say that we shall hear no more of roaring 


rails, 
Inspector. 


Metallic Filament Lamps. 


I would point out to Inquirer“ that, by taking thought, 
he could obtain a great range of efficiencies and candle- 
powers by running a tantalum and carbon filament lamp in 
series with each other, say— 


100-volt tantalum) 
120 , carbon ) 


90-volt tantalum) . 
Но carbon j 209 volts, or 


20-volt tantalum) . 
160... Carbon 1200 volts, or 
any other range of combinations that may suggest itself. 

These should be put together in a globe of a diffusing 
type to neutralise the difference in colour of the two 
filaments. 

There would also be the advantage that in the case of 
breakage of the filament, one lamp only need be replaced, an 
advantage not shared by the composite lamp. 

Also, can Mr. Harrison tell us, in the case of the com- 
posite lamp. whether if the tantelam filament breaks, it is 
likely to join itself to the carbon filament ? 

Whether the addition of the carbon filament to the tan- 
talum enables it to be burned more satisfactorily on alter- 
nating current ? 

Whether the fact of the two filaments burning iu one 
bulb has any effect on the life or behaviour of either? 


A. H. є, (. 


220 volts, or 


February 16th, 1907. 


One hesitates to add to the sum of extraordinary state- 
ments and questions that find their way into print, but, at 
the risk of being ridiculous, I must ask Mr. F. Harrison 
how, with his composite" lamps, be got over the ditti- 
culty which I should have thought would have arisen with 
the ageing of the carbon filament and its increased current 
consumption ? 

I believe this increase is not nearly as marked with the 
metallic filaments, and. should imagine that to attempt to 
run the two filaments in series, for any length of time, would 
be quite useless. 

Wonderful things can be achieved by way of experiment, 
but it is quite a different thing to develop that experiment 
into a commercial article—and it is this, I take it, that 
“ Inquirer " was suggesting. 

ù за E Jas. Bastian. 

Manchester, February 15th, 1907. 


Shift Engineers. 


I was very glad to see a letter in your ‘Correspondence " 
columns by “One Who Storms,” re the difliculties of 
obtaining a berth as shift engineer, on account «f one's 
deficient. experience (on paper). I think the same remarks 
apply in the case of engineers-in-charge. Certain berths are 
advertised, and it is stipulated that “ applicants must have 
had experience in ” a certain class of machinery. Now, a 
properly qualified engineer shonld be capable of taking 
charge of all and any kind of machinery, for if he is put 
in charge of a special kind, strange at first to him, he should 
not be long in finding out the why and wherefore of every- 


thing, that is, if he is interested in and loves his profession, 


which all true engineers should do. 

Then there is another point I should like to see debated 
in your columns. Advertisements (of a certain class) often 
state copies of three recent testimonials to be enclosed.” 
In the first place, what is the earliest’ date one could reason- 
ably call recent? And is one supposed to be constantly 
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changing jobs in order that the date of the testimonial may 
not be too antiquated ? My experience of engineering firms 
is that they do not give written testimonials (they may be 
hawked all over the country for years). There is 
nothing to prevent them, however, from giving a 
reference, providing one has left of one’s own accord. The 
failure to produce these written testimonials may be the 
death-blow to many a capable aspirant " who has, perhaps, 
worked on all sorts of jobs under all sorts of conditions and 
had the best all-round experience fitting him to take chargeof а 
steam plant. І cannot think that engineers have the 
wording of these advertisements, or if they have, they are 
unconsciously unaware of the disappointment they are giving 
to many a young engineer who wants a chance to “ take 
charge.” 

Also, having in view the recent scandals exposed in a cer- 
tain Union re appointments, would it not be as well to enclose 
a £5 note with the application, just to go on with—I mean, 
of course, when applying for a post under a public body ? 
Under these conditions it is useless trying to seek a per- 
manent berth under a Corporation or other public body. As 
“ Shifto " says, it is a waste of time and money trying to 
improve oneself in order to be an engineer-in-charge. 

These remarks must not be taken as being written in the 
heat of the moment or under a great disappointment, but 
have been the thoughts for years of an 


Engineer-in-Charge. 


Electrical Development Association. 


It would no doubt be a most desirable achievement to 
found in England an electrical development association on 
similar lines to those obtaining in America, and referred to 
in your last issue by Mr. Borlase Matthews. Of course, 
some of the features would have to be modified to suit 
English ideas of commercial and financial propriety, e.7., the 
percentage contribution according to sales, &c. Now, many 
of our big manufacturing and contracting firms would 
squirm at this proposal because of its giving away their 
private concerns too much. A better way, perhaps, to 
arrange the contributions would be а very small percentage 
on their paid up capital, or a levy on the basis of their 
average publicity appropriations for the past five years. But 
it will be a very ticklish matter to get all the interested 
parties into line, and no matter what scheme is proposed, of 
fixing the proportion that each firm is to contribute, there 
will be many objections thereto. To this association the 
municipalities ought to be called upon to contribute ; the 
debates thereon will ne doubt provide much divarshon " for 
both municipal reformers and municipal enterprisers alike. 
However, to bring such an. association into being will 
require a Heaven-born tactician, and much give-and-take 
between all the interested parties. 


C. Rockley. 
Electricity Offices, West Ham, | 


February 13th, 1907. 


Dignity in Debate. 


The Saturday Westminster Gazette once offered a prize for 
invective. A glance through а few weeks of your “ Cor- 
respondence columns leads one to opine that quite a 
number of electrical engineers could win this without 
effort. 

I purposely refrain from referring directly to any person 
or persons, but could you not alter this? It should be 

ible for opinions to be ventilated, and points of view set 
forth, without personal abuse. 

The frequent gibes and taunts made at anonymous cor- 
respondents are not assurances of authenticity on the part of 
those who make them. The identity of all correspondents 
is known to yourselves, and if you consider a man to be of 
sufficiently good standing to write in your colamns, I say that 
he is of sufficiently good standing for others to reply to, and 
that in a reasonable and civil manner. For, after all, a 
letter in these columns is a public letter, and a reply to a 
letter written over a signature is no less public than a reply 
to one written over a nom-de-plume. It is, of course, a very 
different thing when anonymous letters are received 
privately. 


In your issue of January 25th, “C. Н. W.” pertinently 
observes, anent technical literature, that “the amount of 
utterly useless matter printed is nothing short of criminal ; 
the effect is to render it impossible for a busy man to read 
anything." If you do not think my letter is too great an 
addition to this criminally large amount of twaddle, you 
wil, perhaps, insert it; and I may as well say here, in 
anticipation of replies which may be written, that I am open 
to argument, but impervious to sneers, although my feelings 
are not in the least dulled by reason of the anonymity 
which, for my own reasons, I deem it necessary to preserve. 

What I want to see in your “ Correspondence " columns, 
though I do not wish to be taken as boasting its possession 
—“ Ubique" must tell me if the Latin is wrong—is— 


Dictio cum Dignitate. 


[We entirely agree with our correspondent, and we have 
often urged correspondents to keep to the point and avoid 
personalities. He sees only what we publish ; we wonder 
what he would say of the tirades that we withhold from 
publication !—Eps. E. R.] | 


є 


Sensitive A.C. Voltmeter Wanted. 


I am anxious to get a low-reading voltmeter suitable 
for alternating currente of about 40 ~ per second, but 
independent of the frequency ; range about 15 to 50 volts. 

It is necessary that the instrument should only require a 
very small current, say not more than 0:001 ampere for 50 
volts, or else it should be electrostatic. 

It is most important that it should be very dead-beat, £o 
as to give its readings very quickly. 

I do not know of any instrument that fulfils these con- 
ditions, but shall be glad if any of your readers can inform 
me where such an instrument may be obtained. 


Research. 
February 18th, 1907. 


Mica Insulater Co, Ltd., v. Geo. Schultz & Co. 


We beg to inform you that on February 13th an 
order was made in the above action that the plaintiffs be at 
liberty to discontinue the same, with costs to be 
taxed and paid by the plaintiff, and no further action to be 
brought. 

As announcements of the pendency of this action, which 
was for alleged infringements of the Mica Insulator Co.'s 
patents, have from time to time appeared in the technical 
Press, and were calculated to interfere with our business, 
we shall be glad if you -will give the above intimation that 
the action has been disposed of in our favour, full publicity. 


Sole Agents for MEIBowsEY & Co. 
George Schultz & Co. 
D. N. ScHULTz. 


London, E.C., February 18th, 1907, 


PARLIAMENTARY, 


Cavehill and Whitewell Tramway Bill. 


AR interesting point was decided by Mr. Campion, the Examiner of 
Standing Orders, on Thursday last week in the case of this Bill, 
which was opposed by the Belfast Corporation on the ground that 
standing orders had not been complied with. 

Mr. CRIPPS, who appeared for the Belfast Corporation said that 


tramways were first instituted in the city in 1872, and were then. 


in the hands of a company. Certain portions of the company's 
system extended beyond the boundary along the Antrim Road. At 
a later date the Cavehill and Whitewell Tramway Co. was 
authorised to construct a line which was really a ccntinuation of 
the Belfast Street Tramways Co.’s line. In 1896 the boundary of 
the city was extended so as to include not only the portion of the 
Belfast Co.’s line, but also a portion of the Cavehill Co.’s line. In 
1904 the Corporation of Belfast and the Belfast Tramway Co. came 
to an arrangement under which the whole of the tramways of the 
company were transferred to the Corperation, and the Corporation 
were authorised to reconstruct the tram Kd 09 


em by 
electric traction. The Corporation, however, take over 
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any portion of the line of the Cavehill Co. The Corporation had 
electrifed the lines, and were now working them. In 1902 the 
Cavebill and Whitewell Co. also obtained powers to electrify their 
tramways, and had now done so. When the Corporation were 
making the alterations for their tramways in the Antrim Road, 
where the Cavehill tramways commenced, they took up the then 
existing lines and replaced what was then a single line, with a 
double line, but the physical connection between the old horse lines 
of the two companies was no longer maintained. The Bill now 
before the Examiner proposed running powers by the Cavehill Co. 
over certain lines of the Corporation, but these powers could not, of 
course, be exercised, because there was no physical connection. By 
Clause 6 of the Bill, however, the company proposed to place an 
obligation on the Corporation to “reinstate and restore that 
recently closed tramway ” so эв to form a junction or connection 
between the two undertakings in the Antrim Road. His content ion 
was that if the Corporation put down again what they took-up in 
that road, it would give no physical connection between the two 
systems. The line which the Corporation took up was a single line, 
and the tramway of the Corporation, as it existed now, was a 
donble line. Ifthe single line which was taken up were relaid, the 
centre of the single line would come exactly between the t 4o double 
lines of the company. There was considerable discussicn a few 
years ago as to the exact effect, from the point of view of Standing 
Orders, of the refonstruction for the electrification of tramways. 
Some people expressed the view that it was an alteration of tram- 
ways which required plans to be deposited, and others raid that 
the tramway wes in the road, and it was, therefore, merely а ques- 
tion of alteration, and no plans were required. It was ultimately 
decided, he believed in the case of the Birmingham Tramways, 
where there was no opposition, that plans were not necessary where 
the alterations proposed were merely tbe alteration of the con- 
atruction. In the case now before the Examiner, however, there 
was not only nothing in the street at all in the way of a tramway 

at this particular point, but the obligation of the Bul could only be 

effected by putting down something in the strect which never was 

there before. To make the object of the Bill effective required tbe 

construction of a double line of tramway. His friend might, as ther 
people had done, rely on the fact that this was only a very littl: 

one. It was true that there was only 10 or 15 yds. betwe n tle 

ends of the two systems, but whether it was 15 уаз. or 5 miles th: 

principle was the same, and he agreed it was a new tram» ау «hich 

was proposed to be laid in the street. Accordingly he asked the 

Examiner to rule that this was a Bill of the second class, aud tuat 
inasmuch as no plans had been deposited tie promoters bad failed 
to comply with the Standing Orders. 

The Crry ENGINEER for Belfast produced plans showing the road 
in question. | 

Mr. CaAxEBON (Sherwood & Sons), for the promoters, examined 
witness with a view to showing that it was the original intention 
of the Corporation to connect the tramways. 

The EXauix ER said that after looking at the plans and hearing 
the statements, he did not consider the Bill one of the second class, 
and accordingly overruled the objection. 

Mr. Cripps made a second allegation that the notices in the 
Gazette were erroneous and misleading, inasmuch as there was 
nothing to show that tolls and rates would be collected by the 
company on Corporation tramways. 

Mr. Cameron argued that the notice was sufficient, inasmuch as 
the company only asked to exercise the existing powers of the 
Corporation. | 

The Examiner overruled the objection. 

Mr. CaiPPS took a further objection to the notice regarding 
Clause 6 of the Bill, where it was proposed that the Corporation 
should be required to Jay the ling, and pointed out that the notice 
was entirely silent as to costs. | 

The ExaMINER applied the objection of the Corporation on this 
poiat, and also on a further point relating to the superintendence 
of the construction of the line by the company’s engineer. 

The Bill will accordingly have to go before the committee on 
Standing Orders, who will decide whether the promoters shall be 
allowed to proceed. · 


Opposition to Electrical Bills. 


Practicatty all the petitions which will be forthcoming against 
private Bills have been deposited, and some idea may now be 
obtained of the opposition likely to be met when the Bills are 
before Private Committees. The following are amongst the 
Principal opponents in the case of electric Bills :— 

King's Norton I D. C.—Sbropshire, Worcestershire and Stafford- 
shire Electric Power Co., Birmingham Tramways Co., Worcester- 
shire County Council and Birmingham Corporstion. 

Rawtenstall Corporation.—Haslingden and Bacup Corporation, 
Lancashire and Yorkshire Railway, Lancashire Electric Power Co., 
and three others, ^ 
London and North-Western Railway.—Twenty-nine petitions, 
including the National Telephone Co., Middlesex County Council, 

don County Council, Metropolitan Railway, Hampstead and 
ы Borough Conncils, Metropolitan Water Board, Midland 
way. 

London County Council Electric Supply. —Eight-six petitions. 
The petitioners include practically all the loca) authorities who are 
affected by the Bill, whilet amongst companies who are opposing 
are Crompton & Co. and Electric Supply Corporation, Kent 
Electric Power Co., South Metropolitan Electric Tramways and 
Lighting Co., and British Electric Traction Co., North Metro- 
politan Electric Power Supply Co., Whitecbapel and Bow Rail- 
"ay, companies supplying electrical energy in and in the neigh- 


bourhood of the county, the three London gas companies, 
Smithfield Markets Electric Supply Co., Twickenham and Ted- 
dington Electric Supply Co., London United Tramways and the 
Electromobile Co. 

London Electric Supply.—Forty-six petitions. The petitioners 
are mostly local authorities, but include the National Telephone 
Co, the London County Council, and the City Corporation. 

Lower Thames Tunnel Railways.—Opposed by the East London 
Railway, Great Eastern Railway Co., Metropolitan Asylums 
Board, London and Tilbury Railway, Millwall Dock, London and 
North-Western Railway, South-Eastern and Chatham Railway, and 
tight others. 

Administrative County of London and District Electric. Power. — 
-Forty-eight petitions are presented against this Bill, the opposi- 
tion being practically the same as against the L. C. C. Bill. 

London aud District Electric Power.—There are only eight peti- 
tions against this Bill во far, all of whom are local authorities. 

London County Council. Tramways.—London and Brighton Rail- 
way, Great Eastern Railway, Great Northern Railway, North 
London Railway, National Telephone Co., Midland Railway and 
22 others. 

North Metropolitan Electric Power Co.—Cheshunt U.D.C., Waltham- 
stow U.D.C., West Ham Corporation, London County Council, 
Electric Supply Corpornaticp, Herts C.C., Harrow Electric Light 
and Power Co., Metropolitsn Electric Supply Co. and eight others. 

Central London Railway.—National Telephone Co., London 
County Council, 8t. Marylebone Borough Council and two others. 

Leicestershire and Warwickshire Electric Power.—Coventry Cor- 
poration, Leicester Corporation, and Leamington and Warwick 
Electrical Co. 

London United Tramways —Great Western and Metropolitan 
Railways, L.C.C., Surbiton U.D.C., Hammersmith Borough Council, 
Staines U.D C., East and West Molesey U.D.C., and Metropolitan 
Water Board. 

Watford and Edgware Ratlway.—Middlesex County Council, 
L. C. C., Hendon U.D C., and two others. 

Great Northern and City Railway.—London County Council and 
the Corporation of London. 

Richmond (Surrey) Electricity Supply.—Richmond Corporation. 

Tha following petitions bave been deposited in the House of 


Lords :— 
Electric Supply Corporation Bill.—North Metropolitan Electric 


Power Supply Co. 

Manchester Corporation Tramirays.—Cheshire County Council. 

Middlesbrough, Stockton-on-Tees and Thornaby Tramirays, — 
Middlesbrough Corporation. : 

Orford and District Tramways.— Oxford Corporation (against 
alterations). 

In the Private Bill Office of the Ноп+е of Lords the National 
Telephone Co. has lcdged petitions against the Barnsley, Womb- 
well, and Wath Tramways; the Middlesbrough Corporation, 
Middlesbrough, Stockton-on-Tees, and Thornaby Tramways; the 
Oxford and District Tramways, ard the York District Tramways. 

The trustees of the Earl of Egerton and the Earl of Ellesmere 
are opposing the Manchester Corporation Tramways Bill. 

The Oxford and District Tramways Bill is also being opposed by 
the London & North-Western Railway Co. and the Conservators of 


. the Thames. ` 


Felixstowe and Walton Improvement Bill.—It bas been 
intimated that this Bill has been abandoned. While the principal 
object was to obtain power to construct promenades, there wae a 
clause for the confirmation of an agreement dated May 15th, 1903, 
between the Council and the Suffolk Electricity Supply Co., at d 
for power to vary the agreement. 

Edinburgh and Suburban Tramways Bill.—On Thursday 
last week this Bill should have come before the Examiner of 
Standing Orders, but there was no appearance, and the Bill was 
accordingly marked “dead.” The proposal was to incorporate a 
compsny with a capital of £81,000 to construct tramways to be 
worked electrically. 

Tunbridge Wells Corporation Bill.—The Bill of tbe above 
Corporation which contained a clause to enable the local authority 
to supply electricity outside the borough within the rural district 
of Tonbridge has been withdrawn. 

Standing Order Proofs.— Mr. Campion, one of the Examiners, 
sat on Thursday last week to consider proofs of standing orders in 
the cases of various Bills postponed. The Middlesbrough, Stockton- 
on-Tees and Thornaby Tramways Bill was allowed to be furtber 
postponed for a fortnight on the understanding that if the consents 
are not then proved, the Bill would be marked as not having com- 
plied with standing orders. The Barnsley, Wombwell and Wath 
Tramways Bill was postponed for a week. The Glasgow Corpora- 
tion Bill was found to have complied with all the requirements, but 
the Rawtenstall Corporation Bill was marked “ non-compliance.” 

York and District Tramways Bill.—On Thursday last week 
the promoters of the York and District Tramway Bill came 
before Mr. Campion, the Examiner of Standing Orders for proof of 
compliance with standing orders in the case of their Bill which 
seeks powers to construct tramways in the City of York and the 
surrounding districts. Mr. Lees appeared for the promoters, and 
Mr. Pritchard for the York Corporation, who opposed the Bill. 
Mr. Lees said he was compelled to take a non-compliance with 
reference to all the tramways in the City of York, and he bad not 
received the consent of the Dringhouses R.D.C. The West 
Riding Conty Council had given their consent as the read 
autbority for the outside districts. The Examiner intimated that 
he would report to the House that the promoters had fajled to 


comply with standing orders. 
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The Glasgow Municipal Telephone Service.—In Tuesday's 
Parliamentary papers Mr. Field asks the Postmaster-General on 
what terms officials of the municipal telephone service at Glasgow 
are being transferred to the Post Office service, and whether he 
will take such steps as will effectually prevent any case of hardship, 
collective or individual, to the pres ent members of the Post Office 
engineering department. Mr. Sydney Buxton, in reply, states that 
the employés of the corporation telephone service are being 
transferred to the Post Office service in the first instance on the 
same terms and conditions as those which applied to their service 
under the corporation, and in any arrangements for their incorpora- 
tion in the Post Office he will endeavour to see that injustice 18 
done to neither the present nor future membera of that service. 


=e eee 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


« Helia? Enclosed Are Lamp. 


he Regina are lamp, which is now in the hands of MESSRS. 
ManrLES, Leach & Co., of 6, Victoria Avenue, Biehopsgate Street 
Without, E.C., is familiar to our readers as being almost perfectly 


Section oF THE “HELIA ” 
ENCLOSED Авс Lamp. 


air-tight, the whole of the mechanism being hermetically sealed. 
Hence fresh air cannot enter, the gas cannot escape, and the life 
of the carbons is increased to 300 hours, while the efficiency is 
greatly improved. This lamp takes 33 to 8 amperes at 110 volts. 
The Reginula is a midget lamp of the same type, about 13 om. 


in length, and burning for 30 or 40 hours; it takes 2 to 3 amperes 


at 110 volts. | v 
A new pattern is now made, called the Helia" ; this is also an 


enclosed &rc lamp, measuring 20 in. in length over all, and weighing 
8 to 11 lb. The p.c. type operates singly ор 110 to 250 volts, and 
in series on 200 to 300 volts; the А.С. type burns singly on 100 to 
130 volts, and in both cases the current taken is 3 to 6 amperes, 
and the burning period is 60 hours. The carbons are very thin, 
giving a high lighting efficiency (апа a steady light. The only 
moving portion in the “Helia” lamp is the patent clatch, and the 
mechanism is very simple. The accompanying figure shows the 
lamp in sectional elevation. | | 
The mechanism being entirely enclosed, these lamps are specially 
suitable for use out of doors, and for lighting rooms liable to damp 


and to corrosive fumes. 
An Office Time-Saver. 


An ingenious device to stop one source of time-wasting in offices 
is being put upon the market by Messrs. W. Sanpexs & Co., 
alcon Electrical Works, Wednesbury, who are sole manufacturers 
of a Telephone Message Tablet, an instrument which is, on the face 
of it, so useful as to make one wonder why its appearance has been 
go long delayed. The tablet, which hangs beside the telephone, яв 
shown in the illustration, is made with walnut finish and nickel 
fittings. A self-winding paper rol, controlled by simple pressure 
ot the writer's wrist, passes over а sheet of carbon paper, which 
duplicates the message. Messages of any length may be taken, for 
the carbon copy can be torn off where required, and the message 
delivered to the proper department. Should the message miscarry, 
the roll containing the original message may be readily referred to. 


New **Shadoless?^* Candle Device. 


From Messrs. D. H. BomsELLA & Son, Lrp., 58-60, Mortimer 
street, W., we have received а leaflet, describing a tele- 
scopic “ Shadoless" candle fitting, which they have introduced 
with the object of facilitating the adaptation of various 
electrie light fittinge, which sometimes gives rise to considerable 
difficulties, especially where it is not practical to fit an S.B.C. 
holder. 
on the same lines as their ordinary ''Shadoless" type, and is 
mounted on a metal tube which slides into an outer tube, on fo the 
end of which is attached a rubber end. This rabber ead is placed 
between two brass screwed nuts, and when expanded (by screwing 
down the upper nut) securely fixes the fittiog into the sconce. Ву 


using this type, perfect adjustment of the interior to the ора] tube 
and sconce can be obtained, no matter what depth tbe interior is 


fitted into the sconce, while the appearance and effect are precisely 
the same as in the ordinary type. 


. H.T. Tubular Fuses. 


The accompanying figure shows the new tubular fuses which have 
been introduced by Messrs. A. REYBOLLE & Co, Lrp, of Hebburn- 
on-Tyne, for high-pressure circuits. It will be notjced that special 
attention has been given to the insulation, both of the ee 

deeply 
into the protecting cups. These fuses can stand 100 amperes at 


fuse handle and of the insulated contacte, which are sun 


3,000 volte, or 50 amperes at 600 volts. 
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ReyroLLE H. T. TUBULAR Fosss. 


AR OFFICE TiMEÉE-SAVER. 


Automatic Motor Starters. 


Тнв ELECTRICAL ÁPPARATUS Co., of Caxton House, S.W., are 
introducing the “Sundh” starter, in which sliding contacts have 
been entirely eliminated. Even the smallest sizes are operated by 
means of a separate lever for each step. The contacts are all of 
carbon,and are easily renewable. In the larger sizes the main 
contact, which closes the field circuit and in switching off is the 


Tbe upper portion of the interior is constructed 
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last to break, is provided with a strong magnetic blow-out. After 
all the resistance bas been cut out, a laminated copper brush short- 
circuite the starter. А 

Only опе solenoid is required to operate the starter, and this, 
after the motor has attained full speed, is placed in series with a 
suitable resistance, thus bringing down the current consumption to 
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Fig. 2.—Di1AGRAM OF CONNECTIONS. 


A negligible quantity; obviously the solenoid which operates the 
evers i8 per se a no-voltage release. 

The construction of the “Sundh” automatic starter is compact 
and simple, consisting of a solenoid, a plunger with retarding dash- 
pot, and a number of levers hinged to the lower pole-piece of the 
тео. The upper ends of the levers carry the contacts, and 
Vend lower ends pass through a frame which is attached to the 

"iom of the plunger. For heavy duty the final contact is 


made by a laminated copper brush, which short-circuita the 
carbon contacts. 

The solenoid becoming energiseed by the closing of a switch or a 
pressure regulator, begins to lift its plunger, the motion of which 
is retarded by an air dash-pot. Ав soon as the frame, which is 
attached to the base of the plunger, begins to move, one of the 
levers is released, and this lever being attracted hy the magnetic 
flux of the solenoid makes the motor field and main-line contact. 
As the frame travels still higher another lever is released, which, in 
its turn, is attracted and cuts out a step of resistance, and so 
on, one lever after another being attracted until the whole of 
the resistance in series with the armature circuit is short-circuited 
or cut out. 

When the circuit to the solenoid is opened, the plunger with its 
attached frame drops; as the frame goes down the lower ends of 
the levers are pulled inward, breaking the contacts in the reverse 
order to that in which they were made. As the contacts are broken 
the resistance is inserted in the armature circuit, so that the resist- 
ance is ‘‘all in" when the last lever breaks the main-line contact. 

The magnetic pull on each successive lever is constant, and does 
not vary with the speed of travcl,as the core, moving into the 
solenoid, compensates for the increased iron cross-section outside. 
Fig 1 shows the larger starter, type в; fig. 2 shows the connections 
when the motor is running. 


BUSINESS NOTES. 


Electrical Exhibition at Hounslow.—<An electrical 
exhibition, arranged by the Heston and Isleworth U.D.C. Elec- 
tricity Department, was opened at the Public Baths, Hounslow, 
on the 13th inst., the formal ceremony being performed by Sir 
James Clifton Robinson. In the course of his speech, Sir James · 
referred to the proposal to construct a line from Southall to 
Twickenbam, which would pass through Hounslow and Heston. 
The London United Co. had endeavoured on two occasions to 
obtain the necessary powers, but was not successful; the situation 
had now changed, and the people seemed to desire the tramways. 
Any concessions to be made, however, would have to come from 
the local authorities. He expressed his willingness to meet the 
municipalities concerned to discuss the matter. 

In view of the large number of these local exhibitions that bave 
been held, and of which notices have appeared in our columns, any 
lengthy description of this one is unnecessary. No time has 
been lost since Mr. P. E. Rycroft took over the management of the 
undertaking in arranging an exhibition. It was an excellent show, 
and, we believe, proved a popular attraction to local people. A 
large number of well-known firms were represented, including the 
Union Electric Co., Messrs. Dick, Kerr & Co., Krupka and Jacoby, 
Electromotors, Ltd, the B.T.-H. Co, Drake & Gorham, Veritys, 
Siemens Bros. & Co. Messrs. Park Bros., Ltd., of Ealing. exhibited 
a speciality that is intended to do away. with all tee and angle 
pieces in steel conduit wiring, and also to effect a saving of wire 
over the ordinary method. Messrs. W. F. Dennis & Co., who had 
on exhibition a variety of Kryptol " heating appliances, informed 
us that they are now acting as agents for the Kryptol material and 
appliances. The Exhibition closed on Wednesday last. 


Bankruptcy Proceedings.—G. M. SELLICK.— Under 
the failure of G. M. Sellick, electrical accessories manufacturer, 464, 
Romford Road, Forest Gate, the first meeting of the creditors was 
held on Wednesday last week at the London Bankruptcy Court 
before Mr. Walter Boyle, Assistant Official Receiver. The liabili- 
ties were returned at £439 11s. 8d. and the assets at £113 188. It 
appeared that the debtorstarted business 12 years ago, and he attri- 
buted his failure to bad trade, family illness, want of capital, and 
competition of foreign trade. No offer being subnfitted, the case was 
left in the hands of the Official Receiver to be wound up in 
bankruptcy. The following are the principal creditors:— 


Bullers, Ltd., London ee = T £175 
Edison & Swan Electric Light Co., London 29 
Gilson & Co., London.. 95 2s 2 " 15 
Hervé, L., London. у T s ia TR 
Lion, S., Dalston "m - E is ae 23 
Macintire, J., & Co., Ltd., Burslem i zi 22 
Tomkin, W. A., Kingsland .. e fe - 22 
Wright & Rowland, Birmingham .. = s 10 


Taylor, Thornclitfe & Co., Ltd., Hanley. 

А. А. ADAMS.—The public examination was held on Wednesday 
at the London Bankruptcy Court before Mr. Registrar Gitfard, of 
Alexander A. Adams, who applied to pass upon accounts showing 
total. liabilities £7,505 9з. 6d. (unsecured £5,075 7s. 7d.), and net 


` assets valued at £1,817 8s. 1d. In the course of his evidence the 


debtor stated, in reply to Mr. E. L. Hough, sen., that he started 
business in 1898 as a shipbroker and timber agent. He subse- 
quently transferred his agencies to two companies of which he 
acted as managing director, his remuneration duriny the past three 
years having averaged about £1,100 per annum. He had also acted 
as director of other companies. In December, 1904, he commenced 
business at 86, Leadenhall Street, E.C., as dealer in and contracting 
for installing and maintaining electrical fittings and there traded, 
also at 23, Foubert’s Place, Regent Street, W., under the style of 
the Electrical Insurance and Contracting Co., until some five 
months ago, when he abandoned the business, his stock-in-trade and 
effects at each of the addresses having been seized and sold under 
distraints for rent. Witness attributed his failure to loss, estimated 
at £2,400, on the electrical insurance and contracting business: to 
loss on a company ; to depreciation in the value of his sharehold- 
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ing, and to his household and personal expenses, including those 
incurred as а Parliamentary cau lidate at tae last general ele»tion. 
The examiaation was concluded. 

F. E. WILLIAMS & Co.—A meeting of tbe creditors of Frank 
Ernest Williams, trading as F. E. Williams & Co., electrical 
engineers, 328, Coventry Road, B.rmingham, was held on Friday, 
and the Official Receiver was appointed trustee. The gross liabili- 
ties are £576, and the deficiency is 4489. Loss on а contract, 
heavy expenses, and depreciation in stock” are the causes of 
failure. Debtor commenced business in March, 1905, with a 
capital of £15. He lost £60 on a contract for electric switches 
owing to the rise of the price of material. 

GEORGE COLLIER, gas and electrical engineer, 89, Long Acre, 
London.—A rec-iving order was made on February 11th on debtor's 
own petition. First meeting and public examination are to take 
place at Bankruptcy Buildings on February 28th and March 27th 
respectively. 


Book Notices.—" Proceedings of the American Institute 
of Electrical Engineers," Vol. XXVI, No. 1, January, 1907. New 
York: The Institute. 20 c. 

“ Notes on Material, Construction and Design of Land Boilers.” 
By Edward G. Hiller, chief engineer to the National Boiler and 
General Insurance Co., Ltd. Second edition. Manchester: The 
Company, 22, Bt. Ann’s Square. 

“ Proceedings of the American Society of Mechanical Engineers,” 
Vol. XXVIII, No. 6, February, 1907. Baltimore, Md.: The 
Society. 

“Bulletin of the Imperial Institute." Vol. IV, No. 4, 1906. 
London: The Institute, or Eyre, & Spottiswoode. 1s. 

“Ta Construction des Machines Electriques.” 
Dalémont. Paris: Ch. Béranger. 1907. 12.50 fr. 


Colliery Contracts.— Messrs. F. Бк, FERENS & C0. 
of Newcastle and Gunderland, have recently secured several 
‘contracts in connection with collieries in Durham. These include 
extensive installations for lighting and power at Cramlington 
Colliery, Messrs. Pease’s Crook Colliery, and smaller work conne cted 
with the electrification of the Murton Colliery. At Brandon а 
contract has been arranged for the equipment of the atreet lighting 
by electricity, and the Consett Iron Co. have placed the work of 
placing an additional 50 ft. on to each of the two brick chimneys at 
their Chopwell colliery with Messre. Ferens & Co. 


Plant for Sale.— Sheffield Corporation Tramways Com- 
mittee is offering certain plant for sale. For particulars sce our 
advertisement columns. 


Cryselco Works Extensions.—W e are inform ed that 
in order to cope with the increasing demand for Cryselco " lampe, 
MESSRS. CRYSELCO, Lrp., have found it necessary to again аба to 
their plant, and have placed an order with Crossley Bros., Ltd., for 
a 150-R.H.P. gas engine, and а 200-H P. suction gas plant. This is in 
addition to the 100-H.P. Crossley engine and plant installed in 1905, 
their plant now totalling over 300 B H.P. 


Catalogues and Lists.—THr. ELECTRICAL APPARATUS 
Co, Caxton House, Westminster.—16 pp. catalogue relating to 
enclosed and open fuses. “ Electrostan " fuse wire and strip, 
„ Koolark" enclosed fuses, switch fuses, magazine fuses, and 
magazine fuse carriers, &c., are illustrated and priced. 

A. E. G. FOREIGN DEPARTMENT, Caxton House, Westminster.— 
Two new publications, one giving full particulars of prices, also 
illustrations of their brass-covered and iron-covered insulated 
conduit; the other showing various electric heating apparatus, 
including hot water cans, disk stoves, water boilers, soldering 
irons, melting pots, sealing-wax heaters, cigar lighters, curling 
iron-heaters, flat irons, electric stoves, heating panels, also heat 
regulators for tramcars and shop windows. 

ENDOLITHIC MANUFACTURING Co., Lrp., 61%, Fore Street, E.C.— 
Postal card showing some of their nanie and instruction plates, 
which are used by many electrical firms. 

Mzssas. E. BROOK, Lrp., Colne Road, Huddersfield.—New 
price liet (No. 15) relatirg to their single-phase motors of from 
4 to 10 B. H. P. A brief specification and an instruction sheet with 
diagram of connections are given, also some figures relating to the 
horse-power taken Ьу different kinds of machinery. All the firm's 
motors are made with sunk terminals in solid porcelain. The 
starters are entirely covered, so that it is impossible for anyone to 
come in contact with the live brass work or wires. The firm's 
out- put is DOW over 300 motors per annum, and their motors are 
stated to be working in fully 90 per cent. of the towns where single- 

hase working is the rule. 

MssRS. HEAP & Јонмвох, 28, Hatton Garden, E.C.— Illustrated 
leaflet showing their National " gelf-lubricatiag carbon brushes, 
and giving а table of prices. 

THe EsBONESTOS MANUFACTURING CO., 22, Rosoman Street, 
. C. New lists giving illustrations and prices of their ebonestos 
moulded insulators, gas tube and conduit end pushes, a range of 
electrolier bushes, also brass and Whitw orth thread bushes. 

Mzssss. R. Н. LoncrotHam & Co., Lrp., 165, Queen Victoria 
Street, E.C., and Wakefield.—8mall 20 pp. illustrated catalogue in 


By Julien 


which appear descriptions of their electric haulaye gear fitted with : 


flexible coupling and their improved friction clutch ; also winding, 
hauling and capstan engives. The specialities here described were 
exhibited at the last Colliery Exhibition held at the Royal 
Agricultural Hell 

Srurmex Morons, LTD., Lotts Works, 230—250, Widdrington 
Road, Coventry.— Circular describing and illustrating their Parsons 
light delivery vans which they are now placing on the market, and 
which they will be exhibiting at the forthcoming Commercial 
Vehicle Exhibition at Olympia. The makers claim to have provided 


a motor vehicle working satisfactorily upon ordinary paraffin fuels, 
not by the use of paraffin carburetters, but by а special type of 
engine construction 

 Mzssnas. J. P. Hatt & Co., Blackriding Iron Works, Werneth, 
Oldham. — Ne v illustrated price list of squirrel cage and slip ring 
type induction motors for 1907. A description and general specifi- 
cation is followed by illustrations of both types of motor, complete 
and in parts, also a dimensional drawing and general tabulated 
details of poles, voltages, speeds, power factor, weights and prices. 

Messrs. Dick, KEBB & Co, LTD, Abchurch Yard, London, 
Е.С. Мем catalogue (20*pp. fine art paper), entitled“ Industrial 
Applications of Electric Motore,” giving а number of excellent 
half-tone views of plants supplied by them. These include electric 
pumping plant for Sydney water supply and sewage works, elec- 
trically-driven condensing plant, wood-working machinery, 
examples of motors bolted to ceilings or placed on brackets, 
motor driving carpet-cleaning machinery, punching and shearing 
and ripping machines, and live rolls, also controllers operating 
traction type motors. 

THE KEY ENGINEERING Co, LTD., 4, Queen Victoria Street, 
E.C.—New catalogue consisting of a collection of leaflets caugbt 
together in a red-covered binder. These are all illustrated, and as 
a general rule etate the prices of the things they describe. The 
ground covered is large, the sprcialities dealt with including switch- 
gear, instruments, air compressors, gas engines (Ehrhardt & Sehmer), 
motor vehicles, fibre conduit, joint-boxes, water purifiers, Ross's 
self-lowering trolley arm, pumps and other things. 

Тнв UNION ELECTRIC CO, Lrp., Park Street, Southwark, 8.E.— 
List No. 1,005 of direct-current dynamos and motors of from 1 to 
21 p.H.P., stating outputs, speeds, апа prices. Dimensional parti- 
culars appear on the reverse page. Tais list is supplementary to 
No. 1,004, which contained a range of motors from 34 to 30 H.P. 

Titan Packixd Co., 2 and 3, Tower Royal, Cannon Street, E.C. 
— Circulars relating to their red and black “ В.В.” jointing, 
together with prices and directions for using same. 

Messrs. CROMPTON & Co., Lrp., Salisbury House, E.C.—List 
No. P 27 (28 pages). describing their open type arc lamps. The 
construction of the four different patterns is stated. The 
descriptions of the various parts are accompanied with 
numerous illustrations, some showing the mechanism, others 
external views of lamps with different shaped globes, and some 
photographic views of public buildings where Crompton lamps are 
employed. Considerable space is devoted to accessories and spare 
parts, and prices are given. 

Tur GENERAL ELECTRIC Co., Lrp., 71, Queen Victoria Street, 
E.C —This company, аз many of our readers are already aware, is 
organising а competition for the electrical trade in connection 
with its “Robertson” lamp department. We have received & 
copy of some illustrated literature relating to the competitions, 
giving particulars of the rules, prizes, and so on. The details of 
the competition we need not describe here, as they have been set 
out so fully in another place " as members of the Lords and Com- 
mons say. А 28-page booklet relating to “ Robertson " electric 
lamps has also just been issued. A variety of shapes for different 
classes of service are illustrated, and prices are shown at foot of 
each page. We have further received from the General Blectric 
Co., Ltd., a large hanging wall calendar with montbly slips (showing 
dates very clearly figured) for the current year. .The calendar will 
be of particular service to the trade, by reason of the fact that it 
gives, on the upper portion, photographs of 14 heads of departments, 
во. that the user may know “Whom to ask for” when having 
occasion to call upon the G.E.C. Still another item received from 
this ever-restless publication department takes the form of a 12- 
page booklet relating to Witton arc lamp carbons of several brands 
and qualities. Prices are given, and some views of the carbon 
works also appear. 


Dissolutions and Liquidations.—COoLLIERY POWER 
SUPPLY SYNDICATE. This company is winding up voluatarily, 
with Mr. W. W. Brierley, 24, Clegg ‘Street, Oldham, аз 
liquidator. 

GENEBAL INTERNATIONAL WIRELESS TELEGRAPH AND TELE- 
PHONE Co., LTD.— This company is windirg up, with Mr. W. H. 
Dove, 110, Cannon Street, E.C., as liquidator. 

THE PETROLEUM ENGINE Co., Lrp.—At an extraordinary 
general mecting to be held on February 26th, at Winchester 
House, a resolution to wind up the company Voluntarily (with 
Mr. T. E. Shuttleworth, Royal Insurance Buildings, Church Street, 
Shettield, as liquidator), will come up for copfirmation. 

Мсрнлш, & Simpson’s Dry STEAM Parents Co., Lrp.—A 
petition presented by the Birmingham District and Counties 
Banking Co., Ltd., for winding up this company is to be heard on 
February 26th before Mr. Justice Parker in London. 

SIMPLEX STEEL ConpuiT Co., Lrp.—A meeting to hear an 
account of the winding up is to be held at 16, Waterloo Street, 
Birmingham. This, of course, is the old company. 


Annual Dinner.—A dinner of the officials and foremen 
of the CARRON Co. was held at the Plough Hotel, Stenhousemuir, 
on Friday evening, 8th inst, Those present included the manager 
assistant manager, heads of departments, and all the various fore- 
men employed at Carron and Mungal foundries, engineering works, 


theseveralcollieries, andthe Grangemouth and Bo'nessshipping staffs, 
who met under the chairmanship of the manager (Mr. Bamforth), 
supported by Mr. J. J. Maclaren, the chairman of the company, 


Mr. F. L. Burder and Mr. A. Mitchell-Dawson. The programme 0 
toasts comprised only ‘ The King, Queen and Royal Family,” from 
the chair, and “ Carron Со.”, proposed by Mr. Peter Rae, one of 
the oldest foremen in the employment. A musical programme was 
provided which gave great satisfaction. 
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Trade Announcements.— THE HEX RT WeLLs Оп, 
Co. have removed to larger works, known as the Imperial Oil 
Works, Salford, Manchester, consequent upon the old premises 
being quite too small to allow the increase of business to be dealt 
with. The area covered by the new works is greater by about ten 
times than that of the old, and their equipment will, of course, be 
of the most modern description. The company have sent us a 
small office desk cabinet, consisting of a perpetual diary and office 
reminder arrangement on the card system, which we should 
imagine would be of considerable service to many business men, 

Messrs. OZONAIR, LTD., 27, Chancery Lane, W.C., wish the 
trade to note that they have registered their telegraphic address as 
" Ozonair, London.” | 

Messrs. I. FRANKENBURG & Sons, Lrp., Greengate Rubber and 
Cable Works, Salford, Manchester, have appointed Mr. J. Henry 
Phelps, of 11, Claude Place, Roath Park, Cardiff, as their agent for 
electric cables in the South Wales district. 

Mrssrs H. W. SAMBIDGE & Son, LTD., opened their new show- 
rooms in London on Monday last, 18th inst., where they bave on 
view, among other things, a variety of their electric lignt fittings. 
Some examples of these were shown in our pages a few weeks ago. 

Messrs. JacoMB BROS., of Wingfield Road, Stratford, having 
retired from business, the Electrical Canvassing Publications, 
written by Mr. C. Rockley, and published by them hitherto, will in 
future be procurable from J. Curwen & Sons, Ltd., 24, Berners 
Street, W. 

Tae ANTI-ATTRITION METAL Co., Ltp., have removed their 
offices to 50, Cannon Street, E.C., which is now the registered 
address of the company. 


LIGHTING and POWER NOTES. 


Acton.—As a result of negotiations between the U. D. C. 8 
electrical engineer and the engineer to the Metropolitan Electric 
Supply Co., the latter has agreed to recommend his company to 
consider a revision of the charges made to the Council. 


Ayr.—The electric light supply in Ayr failed on Friday 
night last, through the flooding of a transformer station, by a burst 


water pipe. The officials repaired: the pipe and pumped the. 


water out Of the station, but it was found impossible to light 
the town at night. Much public inconvenience was caused. 


Bath.—The special committee appointed by the E.L. 
Committee to go into the offer made by a certain gentleman on 
behalf of a local power syndicate, and to report on the same, has 
concluded its labours. No actual recommendation was made in the 


The latest report states that the E.L. Committee, on Monday, 
i ta recommended the Corporation to accept the pur- 
ase offer. 


Beckenham,— The U.D.C. has decided to petition 
against the three big Proposed Power Bills for London, and has 
appointed representatives to attend a meeting called by the 

ornsey Borough Council, to consider a joint scheme of opposition 
by anthorities affected. 


Bel fast.— After twice referring the question back to the 
E.L. Committee, without shaking the attitude of the latter, the 
Council on Tuesday last week accepted the Committee’s recom- 
mendation, that the tender of Messrs, Willans & Robinson for two 
ie turbines, coupled to Brown-Boveri 1.000-K W. p.c. generators 
k 5 The price quoted was £15,147 Ys., of which £14,956 

E or the turbo. generators. and £3,191 9s. for surface condensing 
is This was the highest price quoted for steam turbo-generators. 
x cCowen recommended that if the Committee preferred 
Baie engines, Messrs. Dick, Kerr & Co.’s tender, with 
Т 108 & Morcom engines, at £16,846, and condensing plant by 

t Mirrlees, Watson & Co., at about £2,900, be accepted. The 


Mis all to accept the highest tender of the kind in order to send 
Ке part of the work abroad is very significant, following upon 


е Worst. 80 long as forei 
£n manufacturers can supply plant 
cheaper than our Own, the principles of Free Trade йаг to 


poy mental Notes. —ITaty.—In statistics recently 
2737 919 155 is shown that during 1906, at the Port of Genoa, 
the total f us of coal were Imported, whilst of railway-borne coal 
of Deadly 105 1906 was 1,239,450. This gives a consumption 
amonat canab] toas рас day; ог, Kelzulzted at 4 1b. par unit, 
load factor, ^) * Of prodaciag 259,00) Kw. with а 10) per cent. 


The City Council of Rome has had under consideration a project 
for a steam-driven central station and distributing scheme, 
estimated to cost, approximately, £145,000 sterling. This would 
provide plant of 3,000 kw. with an annual gross income of 
£20,000. The scheme has received the approval of the Council, and 
it is intended to proceed to put it into execution. 

GERMANY.—A correspondent informs us that Messrs. Brown, 
Boveri & Co., of Mannheim, are at present engaged on the con- 
struction of a steam turbine of no less than 24,000 m.p. It is 
intended for the works of the Krupp Co. at Rheinhausen. 


Croydon.—At the meeting of the B.C. on Monday last 
resolutions were submitted that the following Bills should be 
opposed by petition, counsel and witnesses: The Administrative 
County of London and District Electric Power, the L.C.C. 
Electric Supply, and the London and District Electric Supply. It 
was asked whether the L.O.C. had been approached to Insert a 
clause in its Bill specially excluding Croydon. The clerk explained 
that last session, in regard to the Bill proposed then, the L.C.C. 
was asked to do that, but it stated definitely апа distinctly that it 
was not prepared to listen to any proposal for а protective clause; 
if Croydon wanted it, it must be sought from Parliament. The 
resolutions were carried by 43 votes to 5. 


Dundee.—Mr. J. F. C. Snell, consulting engineer, haa 
now issued his recommendations to the Corporation. In a 
voluminous report Mr. Snell advises the expenditure of £93,358 
in order to bring the electrical supply of the city into line with 
requirements. This expenditure provides for a new generating 
station with several sub-stations. The нт. system of distribution 
is also suggested.. In brief, Mr. Snell's recommendationsshow that :— 
Further generating plant is imperatively necessary; н.т. three- 
pbase transmission must be adopted; a new power station must be 
proceeded with at once, and the Council should adopt a low, 
though financially sound, scale of charges to power users. They 
should encourage such a demand for the reason that the more 
varied the applications for electrical energy supplied from any 
station the more remunerative the general supply became. Mr. 
Snell will, ina further report, deal with the tramways and the 
assessment of the present undertaking. At present the community 
is face to face with several large schemes, one for a new town 
house, public hall, &c., costing £100,000, but inquiries by our 
correspondent elicited the information that the electric supply 
scheme would have precedence as being the most essential. 


Ealing.—Last week the Electricity Committee reported 
to the Corporation that it bad received from the Metropolitan 
Electric Supply Co. terms for a supply of electricity in bulk. The 
Committee recommended that the chairman and electrical engineer 
meet the company's officials and endeavour to obtain better terms, as 
it considered the offer in question too high. After some discussion, 
in which it was pointed out tbat it was песеғвагу that the Corporation 
should take steps to increase the capacity of the undertaking, the 
Committee's recommendation was adopted. 


Edmonton.—Tbe Edmonton Board of Guardians bas 
decided to accept an offer of the North Metropolitan Electrical 
Power Dietribution Co. to provide an electric lighting installation 
at the Union Schools, with wiring and lamps and fittings, for a 
total of 113 points, at a cost of £170. An amendment to obtain 
other tenders was defeated, as also was another, that an electrical 
engineer should be employed to draw up specifications. 


Exeter.—Mr. H. R. Hooper held an inquiry at Exeter 
on the 18th inst. into applications made by the City Council for 
sanction to borrow sums of money in respect of various works. One 
application was in respect of a sum of £12,900 for E.L purposes, 
including the executicn of works in the Urban Di-trict of Heavitree. 
The clerk explained that the last loan for the E L. undertaking was 
one of £68,385 ın 1902. Of that sum the amount eanctioned for 
mains, transformers and meters was exhausted in December, 1904 
since which £6,858 bad been expended under similar beads. That 
was included in the £9,999 now asked for on loan for mains, trans- 
formers and meters, leaving £3,131 anticipated expenditure. Mr. 
Munro, the electrical engineer, said none of the cables laid 15 
years ago had been taken up owing to deterioration. New 
works had led to the number of customers being increased by 
50 per cent. during the past three years. The Inspector doubted 


applied for. 


Hipperholme.—A sub-committee of the U.D.C. is in 
negotiation with the Electrical Distribution of Yorkshire, Ltd., for 
a supply of electricity in the district, and it has been recently 


stated that there is ever rospect of a 1 i i 
err y prospec supply being available 


Hull.—The E.L. Committee has adhered to ita 
recommendation to accept the tender of the Lahmeyer Electrical 


Co. for the supply of а steam dynamo with Belliss ine at £3,915 
П had referred the matter baak in order to sec if 4 
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i sual sanction, to allow Messrs. Gwynnes, Lid, to el 
lish firm could be awardei the contrast, pat only four members subject to the п , nes, att 

ma aes favour of fresh tenders being advertised for. select certain plant they require for the purpose of taking a supply p 

í 2 of electrical energy from the Corporation. Buch machinery is to T 
Houghton-le-Spring.—The B. of G. has decided to obtain be paid for by the Council, subject to the borough electrical = » 
estimates for lighting the workhouse by electricity. engineer being satisfied as to the quality and price of the plant; a 


e and Messrs. Gwynnes are to repay the Council by three equal 

India.—The Madras E.l. and Power Co. is about to annual payments, without interest, when the machines will become 
equip its generating station, and has placed contracts with Messrs. their property. It is anticipated that the total cost of the machi- 
Crompton & Co. The generating plant will comprise three 500-K W. nery will not exceed £1,000. Messrs. Gwynnes agree, subject to 


and two 250-Kw. D.C. sets, and two 500-Kw. and two 250-KW. three- the adoption of the abore conditions, to take a supply of alternat- 
phase a.c. sets. The general supply will be on "e 5 s ing current for their test rooms at standard rates. 

system, but it has been found necessary to provide a three-p ase | | | 

supply at 5,000 volte, stepped down to 225 and 450 volts as required. Norwich.—A loan of £25,000 is to be applied for by the 


The engines will be of the low speed horizontal type with armatures T C. for mains, services, meters, engine and dynamo, two boilers, 
mounted direct on the crankshaft. Water-tube boilers fitted with steam pipes, mechanical stokers, feed pumps and a feeder booster. 
superheaters and chain-grate stoker”, water-softening apparatus and 


motor-driven feed pumps, elevators and conveyors will be installed. orrell.— The U. D.C. has applied to tbe B. of T. ſor an 

The main sub- station, about four miles from the power house, will extension of time for carrying out the E.L. order. 

be supplied by means of а pair of three-core trunk mains, and will = i ; : 

contain two 160K. motor. generators and two of 70 KW. (induction Ossett. The T.C. has decided to ask the ш 

motors, generators to supply direct current at 450 volts); 30 miles of Electric Construction Co. if үе улун w к negotiations 

mains, 16 miles of low-tension feeders, and eight miles of three- with a view to a lease or а transfer o e E. L. order 

core three-phase feeders will be required. Portrush.— A deadlock has arisen in conn ection with the 
Kearsley.—The D. of T. has deferred the question of electric lighting scheme for this watering place. The U.D.C. 

revoking the E.L. order of the U.D C. for a time, pending negotia- entered into an agreement with & Belfast firm about a у ear ago for 

tions for its transfer to the Lancashire Electric Power Co. carrying out the installation, but subsequently а point was raited 


; х Е аз to the legality of the agreement, owing to the fact that it had 
Kettering.—The U.D.C. has applied to the L.G.B. for a not been previously advertised. On the evening of the 11th inst. 
loan of £2,250 for the extension of the plant at the electricity a special meeting was held to consider the question, but no definite 


works. decision was reached. 

Leek.—An extension to the generating plant was started Radcliffe.—The U.D.C. has decided to supply large 
up last week, а number of visitors and members of the Council works with energy for power at 1d. per unit net, on à minimum 
being present on the occasion. ase consists m а н, quarterly consumption of 7,500 units. 
four-cylinder Campbell gas engine couple to a generator supplie 

‘by the Industrial Engineering Co., of Hyde. The design of the Scunthorpe.—The B. of T. has extended the U.D.C.' 
new set is similar to that of the plant previously installed, which, E.L. Order, 1903, for another year, with an intimation that no 
we understand, has given every satisfaction since the works were further extension will be allowed. 


i in 1904. ‘inqui i 
inaugurated in 190 | Wevmouth.—A L.G.B. inquiry was recently made into 
London.—W ootw rcH.— Before a meeting of the B.C. an app ication of the T.C. to borrow £10,1 30 for extensions at the 


on the 14th inst. a report by Gir A. B. W. Kennedy upon the E.L. electricity works. The question of excess expenditure on previous 
undertaking was presented. A very lengthy discussion took place. loans again cropped up, and the inspector elicited the fact that the 
Inthe result, the report and recommendations were carried. We losses on the working of the undertaking had resulted in an over 
hope to publish some ot the details contained in the report, next draft at the bank. From the remarks made by the inspector at 
week. | the inquiry, we should imagine that the prospects of the under- 
SocTHwank.—The E.L. Committee bas considered a report of taking making a profit are somewhat remote. 
the district auditor on the accounts of the electricitv undertaking. . . 
Three points laid before the auditor in connection with the concern W hitefield.—T he U.D.C. has informed the ratepayers 


were (1) That it was much under-assessed ; (2) That it did not that the Lancashire Electric Power Co. is about to supply elec- 
bear the share of legal expenses which, ав а trading concern, it should tricity for lighting and power purposes in the township. 
have done; (3) That a sufficient amount was not sct aside for 


depreciation aud obsolescence of machinery. The auditor declined Wisbech.—The Wisbech T.C. last week had before t 
to deal with objection 1. He expressed his agreement verbally with a report by the Lighting Committee stating that, in company we 
objection 2, but ruled against it on grounds of law. Asto objection 3, a representative of the National Electric Construction Co., it ded 
he ruled that the sinking fund and repayment of loans were equiva- determined the positions of the street lamps, and recommence 
lent to a depreciation fund. In conclusion, the Committee expressed that 10 10-ampere arc lamps at £12 58. per lamp be ligbted m 
the opinion that it was desirable that in all municipal trading con- one hour after sunset to 11.30 p.m. the whole year, and after 11. 
cerns there should be a eeparate and independent audit by a the arc standards be lighted with two incandescent (tantalum) 
properly qualified commercial chartered accountant familiar with lamps, at £3 per pair, until one hour before sunrise; and that 
. municipal concerns, who should be emrowered to charge all pairs of tantalum lamps for all night lighting throughout the у | 
expenditure under the proper headings. We agree with the Com- be supplied at а cost of £3 per pair. The cost was estimated 8 
mittce’s observation. Sinking fund charges are not depreciation £198 per annum, against £147 for incandescent gas lamps. _ Е 
charges ; а properly qualified accountant ought to know the differ- report was referred back to the Committee for further con 
85 тр the terms, but many до not appear to do 80. sideration. " 
TOKE NEwINGTON.-The contract with Messrs. W. T. Henley's =; ; tion from the 
Telegraph Works Co. for the supply and laying of mains provides Wishaw.—The burgh has 555 UD for E.L. 
for their free maintenance for 12 months, with an option to Secretary for Scotland to d ` D = скав about 16 months, 
require the contractors to maintain for a further five years at 13 per Purposes The undertaking nas now S OH ttal of 14,000 8-С.Р. 
cent. per annum on the value of the cables supplied. Notice of and there are connected up 290 consumers, | local inquiry. 
intention to exercise the option is to be given. lamps. The loan has been granted withou ees ihe origina 
HAGENEY.—In reference to the decision of the Joint Committee Plans and reporte for the * бо 9 ше Мт. E. F. 
of the B.C. to dispense with Mr. Hammond's services as consulting scheme, were drawn up by the burgh electrical eng к 
electrical engineer, owing to his having accepted a retainer from Cox. 
the L.C.C. to act as expert adviser in connection with its Power 
Supply Bill, Mr. Hammond has written to the B.C., stating that — 


he is willing to agree to his appointment being brought to an end, 
except as to the carrying out of the extensions at the generating 
station and the arc lightiog at present in hand, and the winding 


up of the old contracts still outstanding. These conditions are to TRAMWAY and RAILWAY NOTES. 


be considered by a Special Committee. 


о 5 ar —At the recent annual meeting of the d 
ectri ection of the London Chamber of Commerce, after . 1 n 
discussing the L.C.C. Electric Supply Bill, 1907, the Section Barrhead.—]t 18 announced that the ГАШ 


resolved :—“ That this Section, having considered the London District Tramway Co. purpose applying vo Parliament ne . 
County Council Electric Supply Bill, is of opinion that it is most extend their line from Barrhead to Thornliebank. t qun ower 
undesirable, in the interests of the trading and commercial com- route is three miles in length. The Glasgow Corporation = К the 
munity (and calculated to destroy private enterprise), that the to extend its line from Thornliebank to Spiers Bridge P though it 
power to supply electricity in bulk should be in the hands of the route which the Paisley Tramway Co. intend to traverse, 


on ET Council." has not yet exercised it. | 1 | driven 
C.C.—It was decided at Tuesday's meeting to lend £12,723 to Tri j| „Serpollet steam-drive 
the Bt. Pancras B.C. for mains, motor-converters and switchboards, Ж. И m а Jt Pide and 18 outside - 
house services and meters. A further sum of £800 was not assengers Sere phis by the Tramways Committee recently. 5^ 
5 as it Was intended for the construction of foundations А аа to establish another motor-'bus service between .. 
or a turbine which is being substituted for an engine of smaller town and the outside village of Dare Lever, C OTa Fie, 
| capacity. The cost of the turbine was being defrayed out of the SO me . : | fo | ойе Күт: т. 
ЖШ reserve fund, and the Finance Committee of the County Council Canada, —QUEREC.—Ít 18 rumoured that for some . 


4 


. tay, had suggested that the foundations should also be paid for out of past the Canadian Pacific Railway has been endeavouring Mesi. +: 


NN О a TRAVES 
bri m e p pecie pn purchase sufficient stock to give it control of the Quebec Wh 
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C.P. Railway secured the control, it is thought that important 


extensions would be made to develop the north shore of the Bt. 
Lawrence, where the railway company has large interests. 


Continental Notes.— BERLIN TRAUwAYS.— The exten- 
sive tram way system in the German capital is almost entirely in 
the hands of the Grand Berlin Tramways Co., which also holds the 
sbares of the West Berlin suburban tramway, the Berlin-Charlotten- 
burg tramway, and the South Berlin suburban tramway. Although 
the unfavourable weather prevailing during the summer of last year 
exercised a detrimental effect apon the traffic, the financial results 
for the whole of 1906 were satisfactory, and show an improvement 
over the preceding year. The accounts of the Berlin Co. indicate 
the following position for the past two years :— 


1906. 1905. 
Ordinary share capital. £5,004,120 £5,004.120 
Length, single track in miles 315 818 
Number of motor-cars and trailers 2,442 9,431 
Number of passengers carried. 361,100,000 350,500,000 
Gross receipte jx zs е" £1.758,700 £1,714.450 
Gross working expenses .. р m e 948,400 £937,100 
Taxes paid to Berlin and local authorities .. £123,903 £120,210 
Share of Berlin Council in the net profits £31,951 £18,889 
Placed to renewal fund .. P es £114,000 £101,250 
Net profits .. d: i xs ki £195,100 £464,600 
Dividend, рег cent. т as 8 7 


In addition to a slight mortgage debt, the company has а bond 
issue, and the redemption of bonds in 1906 required £61,240 as 
compared with £59,100 in 1905, and the interest service absorbed 
£12,633, as against £14,764 in the previous year, whilst the sum of 
£32,850 was appropriated for the benevolent funds, as contrasted 
with £32,050 in 1905. The percentage of working expenses was 
5393 per cent, as compared with 54°68 per cent. in 1905, Ап 
interesting paragraph in the company's report refersto the accidents 
which took place in connection with the tramways during the year 
1906. This may be summarised as follows: 


Slightly injured .. 1,748 persons 


Severely injured .. ee | | b vx ee 155 „ 
Killed Я: si Ps is Ze E 3s 25 „, 
Total.. 1,928 persons 


It was ascertained that out of the total number of accidents, the 
personal fault of the people concerned was responsible for 22 of 
the deaths, 131 of the severely injured, and 1,139 of the slightly 
injured persons. Two deaths, 17 severely injured, and 512 
slightly injured were due to a foreign (external) cause; one, three 
aud 77 reepectively, were caused by illness or accident; and the 
cause jn the remaining 24 cases was not ascertainable. The total 
mileage run duriog the year was 51,381,653 miles, as compared 
with 50,189,265 miles in 1905. 

HoLLARD.— Further schemes for the construction of electric rail- 
ways and tramways vice electrification of existing lines ате being dis- 
cussed in the Dutch Press. Amongst the projects decided upon we 
note the following: — (1) Reconstruction of Groningen tramways, 
estimated to cost £65,000; (2) Construction of tramways at (^) 
Sloten to Amsterdam; (b) Maastricht to Vals, vió the following 
places, Heer-Anebij, Gartier, Fer, Margraten and Witten (the con- 
cession for this work has been obtained by Messra. Balles, of Aix- 
la-Chappelle, and Messra. Bos, of Rotterdam; c/Vostvoorde to 
Brielle with branches in the district; (d) Gand-Terneuren to Sas 
van Gent; (e) Weusel to Eindhoven vid Acht; (f) Ridderkerk to 
Slik Kerveer and to a junction on tbe Rotterdam tramways. (3) 
Railways electrification: (a) Weert to Eindhoven; (b) Maastricht 
to Gulfen; (c) Maastricht to Vals (the Maastricht municipal 
authorities may give particulars of these lines); (d) Haarlem and 
Leyden districts (these lines are under the Hollandische Electrishe 
Spoorweg Maatschappij of Amsterdam); and (е) Amsterdam to 
Zaandam (by the Amsterdam and Nord Holland Electric Tram way 
Co., of Amsterdam). 

GzRMARY.—Electric traction is, it is announced, to be adopted 
on the railway between Kiel and Hamburg. 

Товкеү. — The horse tramways in Salonica are to be converted to 
electric traction. 

SwitzERLaND.—The Oerlikon and the Siemens-Schuckert Com- 
panies have propcsed to the Federal Swiss Railway the introduction 
of electric traction on the Zuricb, Lucerne and St. Gothard rail- 
way, a portion of which can be put in hand, at the outset, experi- 
mentally, The preparation of plans and work necessary for such 
conversion should be undertaken in such а manner as to complete 
the work by the time that the St. Gothard line becomes federal 
property in 1909. The views of the directors of the Federal rail- 
ways seems to indicate that they will accept the proposal as 
Tegards the 58 km. of line between Zurich and Lucerne. 


. Cavehill, —The Cavehill and Whitewell Tramways Со. 
18 applying for powers to enable it to run over the Belfast Cor- 
poration system. The latter is opposing the Bill, but we learn 
that it is willing to meet the company ; it is even suggested that 
the Corporation would purchase the company's system. 


Dudley.—The T.C. met on Friday last for the purpose 
of considering its position in regard to the tramways. The 
difference between the prices fixed by the arbitrator and the 
Court of Appeal is £16,000 in favour of the company. The 
Council, on the proposition of the Mayor, passed a resolution that 
the case be carried to the House of Lords. 


Glasgow.—The T.C. has agreed to the proposal to extend 
generating plant at a cost of about £35,000. It was stated that 
the adoption of this recommendation did not in any way interfere 


with the notice of motion recently given, that the Corporation 
electricity supply works be controlled under one department. 


Leicestershire.—Tbe County Council has assented to 
an application to the Light Railway Commissioners for a three 
years’ extension of time for the completion of the railways under 
the Leicester and District Order, 1904, which expires in 1909. 


London.—ISLIN G TON. — The В.С. at its meeting on 
Friday unanimously passed a resolution declining to consent to the 
adoption of the overhead system of electric traction in any part of 
the borough. 

BAKER STREET AND WATERLOO RAILWAY.—It was reported last 
week that one of the motor-cars took fire, and that considerable 
alarm was caused by the tunnel becoming thick with smoke. 
Passengers had to leave the train and walk back to the nearest 
station. On the same day a train on the Metropolitan District 
Railway took fire and traffic was held up for about 40 minutes. 


Manchester and Altrincham.—The tramway exten- 
sion from West Timperley to Altrincham is making rapid progress. 
Lines are now laid as far as Barriogton Road, in the Altrincham 
direction. It is hoped that a through service of cars will be 
running between Manchester and Altrincham shortly after Master, 
аз this will be the most popular route for holiday traffic out of the 
city. A branch line from Ashfield Road (on the main highway) to 
Sale Bridge is completed, and cars are expected to be running 
over it in two or three weeks. 

MANCHESTER AND ASHTON-UNDER-LYNE.— Monday last saw the 
beginning of а regular tramcar service to and from Asbton and 
Manchester, riá Openshaw. The cars of the city and borough run 
alternately on this route. 

MANCHESTER AND SALFORD.—Àn arrangement for intercom- 
munication between Manchester and Salford has been under the 
consideration of the tramway authorities of the city and borough 
for some weeks past. The chairman of the Manchester Tramways 
Committee (Mr. Alderman Wainwright) and the chairman of the 
Salford Committee (Mr. Alderman Linsley) had a conference a few 
days ago, at which the Mayors of Manchester and Salford were 
present. The matter was discussed in all its bearings, and in the 
eni it was decided to reter it to the tramway managers, with a 
request that they should draft a report specifying the best through 
routes to be connected, with a view to the inter-running of cars. 
There will be another consultation, probably at the invitation of 
the Mayor of Salford, at the Salford Town Hall. 


New York.—On the 16th inst. an electric train on the 
New York Central, when travelling at a high rate of speed, left the 
track, with the result that 20 or more persons were killed, and a 
large number injured. So far as we are able to vather, the accident 
is in no way attributed to the method of traction, but it is 
surmised, the train was running round a curve at too high a speed. 
We gather from the Daily Telegraph correspondent that electric 
trains have been running over this section (Harlem) for some 
weeks, and that on the day of the accident the entire electric 
system of the N.Y.C. was to have been inaugurated. 


Perth.— Mr. J. Lambert occupies the position of burgh 
electrical engineer and tramways manager for the Corporation. 
We gather that the question of placing the tramways under separate 
management has been under discussion. 


Rochester.—We understand that the Corporation has 
decided to lay down extensions to its tramways (leascd to the 
Chatham and District Light Railway), and that its engineer has 
been instructed to draw up detailed plans of lines through the 
High Street, over the Medway Bridge, and into Strood and Frins- 
bury, and the northern parts of the town. 


Victoria,—The Premier, the Hon. Thomas Bent, is 
considering during the recess, the electrification of the railway from 
Melbourne to St. Kilda, and also the proposal to electrify the whole 
of the suburban railways. This large scheme would involve 40 
miles of railways, and a cost of about 24 million sterling. It is 
anticipated that the smaller scheme can be completed for £30,000. 


Wigan.—A collision occurred recently on the Corporation 
tramways, which was attributed to the greasy state of the rails, 
Several passengers and a motorman had to be medically attended. 


York.—The T.C. on the 13th inst. adopted a report of 
the Tramways Committee recommending the Council not to with- 
draw its memorial against the York and District Tramways Bill. 
It was stated that there were many objections to the Bill as deposited : 
the plans in many respects did not comply with the requirements 
of the L.G.B. with regard to double tracks in streets, and, if the 
Council allowed the tramways to be laid down as proposed, the 
city would be involved in enormous capital expenditure for street 
widening. 

At a meeting of the T.C. on the 18th inst., the provisional agrev- 
ment with the York Tramways Co. for the purchase of the under- 
taking for £11,000, the purchase money to be paid on July 18, 1909, 
or within three months of the Council obtaining powers to work 
the tramways, or whichever event should first happen, was agreed 
to by а large majority. 
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TELEGRAPH. апа TELEPHONE; NOTES. 


Italy.—The Italian Minister of Posts and Telegraphs 
proposes to expend about £482,558 on telegraph materials, and to 
establish wireless telegraphic communication between the mainland 
and Sicily and Sardinia. Provision is also made for the expendi- 
ture of about £328,000 on the extension of the telephone service. — 
Board of Trade Journal. 

On the 20th ult. the new Government trunk telephone lines were 
placed in public service between Brindisi and Taranto. 


New Cable.—The annual report of the Mackay com- 


panies announces that a new cable will be laid between New York 
and Havana. 


Telegraphic Interruptions and Repairs :— 


CABLES. 
Trinidad-Demerara (No. 1.) 
Paramaribo. Cayenne 
Cayenne-Pinheiro 
Bt. Lucia-Martinique 
Dominica-Martinique 
Curacao-Coro 


INTERRUPTED. REPAIRED. 
.. Aug. 26, 1901... 
.. Nov. 27, 1906 .. 
.. Aug. 18, 1902. 
. Мау 7, 1902 


e ee May 7, 1902 ee 
Curacao-La Guayra | Closed.. E S . Jan. 19, 1906 .. 
Curacao-Maracaibo 
Reissa- Issa and Reissa-Yemani (Yemen). 
Tarifa-Tangier .. sd es 
Port Arthur-Chifu (Closed) .. 
Garachico-Santa Crug .. 
Las Palmas-Arecife is sa 
Guantanamo-Mole St. Nicholas 
Fao-Bushire © а “& #5 s 
Martinique-Paramaribo i s T i t 
New Brunswick-Prince Edward Island . .. dan. 9, 1907 .. 
Odessa-Kilios . Feb. 9, 1907 


Communication with Punta Arenas (Chili), ria 


.. Oct. 29, 1902.. 
-— .. Jan. 18, 1904 .. 
a RA .. Mar. 9, 1904 .. 
ee oe ee ee July 12, 1906 .. 

.. Aug. 18, 1906 ., 

.. Nov. 22, 1906 .. 
.. Dec. 4, 1906 .. 
. Dec. 17, 1906 


Galvestom j Feb. 6, 1907 Feb. 12 
Tenedos-Lemnos.. s cà 2% КЕ .. Feb. 7, 1907 .. Feb. 18 
Tenedos-Chio 8 ЗР x i: s% .. Feb. 13, 1907 А 

LANDLINES. 


Puerto- Barrios Уз iy 


а 92 ee Aug. 28, 1902 .. 
Bagdad- Bassorah.. es 


e. ono Rebs 12, 1907. Feb. 18 
Teheran-Buesbire. . is T vs "m .. Feb. 15, 1907 - 
Bagdad-Pao a ар ss .. Feb. 15, 1907 .. Feb. 16 


Wireless Telegraph y.—4According to Reuter, the French 
Government is About to institute a consulting commission for the 
organisation of wireless telegraphy. Exceptionally powerful 
stations will be established at Ushant, Marseilles, Algiers, Toulon, 
Bizerta and Oran. Ordinary stations will he erected at Dunkirk, 
Cherbourg, Brest, Lorient, Rochefort, Ajaccio, Boulogne, Havre, 
St. Nazaire, La Coubre, Nice and Cape Corse. 

The Italian Miuister of Posts and Telegrapha has determined to 
put wireless telegraphy in service between the principal cities, 
namely, Milan, Turin, Genoa, Boulcgne, Florence, Naples, Palermo 
and Cagliari, with the most impcrtant centre at Rome. The esti- 
mated cost is 30,000 lire per station. 

The telepbone administration in Vienna having increased 
the subscription from 200 to 500 crowns, the subscribers have 
formed themselves into a committee of defence. They will 
oppose the administration by refusing permission to attach wires to 
the walls or the roofs of houses, and by requesting the managers 
of public institutions to cease subscribing to the trlephone 


service until the authorities lower the subscription to its 
original figure. 


CONTRACTORS’ COLUMN. 


OPENINGS FOR NEw BUSINESS. 


BACUP. Two cotton spinning mills on Rockliffe estate, Bacup, 
to hold 60,000 spindles (Ross Spinning Co.). Messrs. 
Stott & Sons, of Manchester, architects and con- 
sulting engineers. 

BARNSLEY, Secondary school (£14,750). Buckland, Haywood, 
Farmer and Ashford, Easy Row, Birmingham, 
architects. 

BARNSLEY. New Empire Palace Theatre. 

BIRRDALE. New Roman Catholic Church (Sacred Heart). Vicar, 

f Father O'Reilly, Ainsdale. 

BIRKENHEAD. Public library, Market Place South. Town clerk ; 
architect not yet chosen. 

BIRMINGHAM. бт; . ; А 

(BORDESLEY GREEN). | Fire station. City Surveyor. 

BIRMINGHAM. Extension to Council House, Congreve Street, Edmund 
Street. H. V. Ashley and Winton Newman, archi- 
tects, 10, Gray's Inn Road, London. 

BIRMINGHAM. Shops, Offices, &c., Cannon Street and Needless Alley. 
К. W. Lloyd, 50, New Street, architect. 

BIRMINGHAM. Bakery, Great Brook Street and Belmont Row. В. 

| Worcester, 1, Balloon Street, Manchester, archi- 
tect. 

BIRMINGHAM. Chapel, Ladypool Road. W. Hale & Son, architects, 
Colmore Коз. | 

BIRMINGHAM. Institute, Gymnasium, Lecture Hall, &., Coventry 
Road. Ingall & Son, architects, Temple Row West. 

BIRMINGHAM. Factory, Legge Lane. W. G. Payton, architect, 84, 
Colmore Row. 

BIRMINGHAM. 


(HARBORXE). | Fire station. City Surveyor. 


BRADFORD. Reinstatement of spinning mill in Filey Street, Ham. 
merton Street, after firo. Walker & Collinson, 
Cheapside Chambers, Bradford. 

BRADFORD. 


Bt. Joseph's new Roman Catholic College. J. Simpson, 
architeot, Cunliffe Terraog, Bradford, 


BRISTOL. 


BRISTOL. 
BRISTOL. 
CARDIFF. 


CHESHIRE, 
CROYDON. 
CROYDON. 
DERBY. 


DERBY. 


DERBY, 
DERBY. 
DUNDEXF. 
D NDEE. 
DUNDEE. 
DUNDEE. 
EXETER. 
FAILSWORTH 
(Lancs.). 
GLASGOW, 


GLASGOW. 
GLASGOW. 


HARROGATE. 
HEAGE 


(DERBYSHIRE). 


HOUGHTON 

(Co. DURHAN)Ì. 
HULL, 
HULL, 


IRELAND, 


KEIGHLEY. 


KINGSTON, 
LEEDS. 


LEEDS. 

LEEDS 
(BRIGGATE). 

LEEDS. 

‘LICHFIELD, 

LONDON, 

LONDON 


(CHISWICK), 
LONDON 


(GREAT PORTLAND Br.). 


LONDON 
(ACTON, W.). 


LONDON 


(Астох GREEN, W.). 


LONDON 


(LEWISHAM, 8. E.). 


LONDON 
(BATTERSEA). 
LONDON 
(TOO TING Вес). 
LONDON 


(HORNSEY Roap, N.). 


LONDON 
(KENSINGTON). 


LONDON 
(KENSINGTON). 


LONDON. 


MARGATE. 
MIDDLETON 
(LANCASHIRE). 


NEWCASTLE-ON. 
TYNE. 


NEWCASTLE-ON- 
TX NE. 
NORWICH. 


PONTEFRAOCT. 


Large new building for Baker, Baker & Co. (drapers 
and Manchester warehousemen), in Mary-le-port 
Street and Bridge Street. W. King & Son, 8, 
Vauxhall Bridge Road, Westminster, 5.W., con. 
tractors. 

Extension of the East Street branch of the W. D. end 
H. O. Wills tobacco factory. Frank Wills, Stephen 
Street, Bristol, architect. 

Additional section to J. 8. Fry & fons, cocoa and 
chocolate factory. Messrs. Fry carry out their 
own building schemes. 

Joint stores, public works and cleansing деро» in Trade 
Street, for the Corporation. W. Harpur, city 
engineer, 

New elementary school at Mottram Street. Andrew J. 
Cubbon, architect, 4, Chapel Walks, Manchester, 

Addition to brewery. Berney & Bon, 104, George Btreet, 
Croydon. 


Motor garage. E. J. Saunders, 48, Wellesley Road, 
Croydon, builder. 

New works to be erected for Messrs. Aiton & Со, 
engineers, Willesden, who are removing to Derby, 
Works to employ 200 men. 


Bchools (Nottingham Road). Messrs. Pegg & Bailey, 
builders, 


Schools (Clarence Road). Messrs. R. Weston & Bon, 
builders. 

Shop, Midland Drapery Co.'s extensions, 8t. Peter's 
Street. Messrs. Weston & Son, builders. 

New town house and offices (£60,000 to £140,000), for the 
T.C. Suggested. 

Works extensions for Grant & Baxter, Constitution 
Street. 


Alterations to workshop and stores for Earl of Home, 
Douglas Street. 


Alterations to shop and hotel in Reform Street for Thomas 
M'Nair. 

Additional building, West of England Deaf and Dumb 
Institution (£4,000). Mr. J. W. Jerman, F. R. I. B. A., 
Exeter, architect, 


Public library to be erected. H.C. Broome, Clerk to 
the U D.C. 

New motor works. Kennedy Motor Car Co., Cathcart. 

New motor garage. James Miller, architect. 

New Parish Council Chambers (Cathcart), Henry 
Hunter, 162, Prospect Hill Road, Cathcart. 

Golf Club House, Richard Crosland, architect, 10, 
James Street, Harrogate. 

Extension of the Heage Endowed Council school, for 
the Derbyshire Education. Committee. G. H. 
Widdows, architect, County Education Offices, St. 
Mury's Gate, Derby. 


Joint smallpox hospital (£2,019). R. D. Harrison, 
Houghton, builder. 

Shops and billiard saloon to be built by the Corporation, 

Custom offices, waiting rooms, &c. R. F. Dunnell, 
secretary, North-Lastern Railway, York. 

The local authorities of the Counties of Limerick, Kerry, 
ard Clare are likely to fall into line for the erection 
of a joint consumptive sanatorium, which will be 
electrically lighted. 


Warehouse at Holme Mill, J. Haggas & Sons, archi- 
tects, North Street. 


Second swimming bath for the T.C. Borough Surveyor. 


Shops and hotel premises. Thos. Winn & Sons. archi. 
tects, Carlton Chambers, $4, Albion Street, Leeds. 

Shops and hotel in Commercial Street. T. Winns and 
Sons, architects, Carlton Chambers, 81, Albion 
Street, Leeds. 


Conversion of Messrs. Broadbent's premises into an 
exchange. 

New shops and hotel in Commercial Street; also re. 
erection of Mitie Hotel, in Brudenell Road, T. 
Winn & Sons, architects, 81, Albion Street 

Workhouse, intirm and children’s wards (£5,118). R. 
Kershaw, Princess Street, Burton-on-Trent, builder. 

New Technical Institute for South: East London, for the 
Buildings Sub-Committee of the L.. C. Education 
Coiimittee, 

Girls’ secondary school (£12,000), for the Chiswick 
Education Committee. Proposed. 

New concert hall (£100,000). 


Building to be ready by 
Septeniber, 


Four large private residences in Acacia Road, Cumber- 
land Park. Electricity intended. G. Smith & Sons. 
builders, 23, Glebe Street, Barnes, S. W. 


New church of St. Peter's. Rev. H. G. Houseman at 
head of Building Committee. 
Branch library in Torridon Road. Patman and 
Fotheringham, 100.2, Theobald's Road, W. C., 
builders. 


Church in Altenburgh Gardens. Kelly & Dickie, 466, 
Oxford Street, W., architects. 

New blocks 
Board. 
Mission Hall. 
Street. 


Twenty-four houses in St. Quintin's Park. Trant, 
Brown & Humphreys, 28, Victoria Strect, S.W., 
civil engineers. 

Buildings in Gloucester Road. Р. Hoffmann, 150, 
Palmerston House, Bishopsgate Street, E.C., 
architect. 

Additions, &¢., to West Ham and East London 
Hospital, H. P. Adams, architect, 28, Woburn 
Place, Russell Square, W.C. 


Additional block to East Cliff House for Metropolitan 
Asyluins Board. 

The " Times No. 2" new cotton mill, to contain 
171,000 spindles. Architects, Potis, Son and 
Hennings, Oldham and Man-hester. Contractor, 
Johnston Partington, Middleton Junction. 

Extensions for Blaydon District Industrial and Pro- 
vident Society (Chopwell branch). F. M. Dryden, 
architect, 6, Market Street, Newcastle-on-Tyne. 

Slaughter houses (£7,558). J. and G. Douglas, Northum- 
berland Road, Newcastle, builders. 

Mansion, Cringleford, Norwich. Messrs. Postle and 


Wobster, architects, Redwell Street and Bank Plain, 
Norwich, 


Drill Hall. Garside & Pennington, architects, 
Pontefract, 


to asylum ior Metropolitan Asylums 


Smee & Houchin, architects, 85, Fleet 
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New Congregational Church. Pastor, the Rev. J. A. 


RENTON í 
i (CHESHIRE). Middleton. 
RADCLIFFE. New apinning mill to be erected. Wilton Spinniny 
(LAxcs.). Co., Ltd. (owners). | 
ESTER Baptist Church, Maidstone Road. Builder. Mr. Geo. 
ROC зга) Gates, Frindsbury, and architect, Mr. Geo. E. Bond, 


King Edward Road, Rochester. 
Grammar school. P. C. Blow, architect, 8t. Albans. 


ВТ. ALBANS. 
New Seoondary School in Tregonessy Roan (25,000). 


. AUSTELL. ! 

SPA Secretary for Technical Education, Mr. Gill. 

SAXMUNDHAM. Additions to Carlton Hall (£8,692). Sendall & Co., Ltd., 
builders, Cambridge. 

SELBY. New ward at Brooke Dispensary and Cottage Hospital. 
(Miss Standering, donor, Andus Street, Selby.) 

SHAW New cotton mill, owned bya limited company, to be 
called the Rutland Mill. Foundations now being 


(NEA OLDHAM). | 
dug. Architect, Mr. Е. W. Dixon (Mayor of 


Southport). 
SHILDON Council School. County architect, Shire Hall, 
(Co. DURHAM). Durham. : 
. SOUTHEND. New opera house at Westcliff (£20,000). 
SOUTHPORT. New Council School. Competitive plans are now being 
invited by the Southport Education Committee. 
SURREY. County smallpox hospital (£10.987. Hunt & Sons, 
Station Works, High Wycombe, builders. 
TRANMERE Extension of workhouse. E. Kirby, architect, 5, Cook 
(BIRKENHEAD). Street, Liverpool. 
WARRINGTON. Council schools (£8,062). Harry Fairclough, Mersey 


House, Warrington, builder. 


CONTRACTS OPEN and CLOSED. 


— 


OPEN. 


Aberdeen.— March 19th. Surface condenser, with air 
pump, oil separator, &c., for the Corporation Electricity Depart- 
ment. See Official Notices " to-day. 


Austria, — Bosxra-HEnzEGOvINA. — Joly; 27th. The 
Government constructicn department at Serajevo invites tenders 
by July 27th for five to eight motor-cars for the electric tramways 


ot that town. 


Battersea,— March 5th. Various materials for the 
electricity department. See. Official Notices February 15th. 


Belgium.—March 30th. The municipal authorities of 
Liége invite tenders for a central station. For further particulars 
see our issue of January 25th. 


Copenhagen.—March 18th. Two steam turbine alter- 
nators (three-phase), 2,500 xw. each, for the Corporation. See 
" Official Notices" January 25th. 


Denmark.— March 18th. The municipal authoritics of 
Copenhagen are inviting tenders for the supply of two sets of steam 
turbines and tbree-pbase alternators, each of 2,500 KW. capacity, for 
the central electric lighting station. 


Dablin.—February 28th. Steam turbine alternating- 
current set (1,500 or 1,000 xw.) for Pigeon House generating 
station, See Official Notices" February 15th. 


Eccles.—March 9th. — Lancashire boiler, superheater, 
economieer, 100-Е w. engines, and r.c. dynamos for the Corporation. 
See “ Official Notices " to-day. 


Fülham,—February 27th. General and electrical stores 
{ог the B.C. Вее Official Notices" February 15th. 


Glasgow.—March 25th. Steam turbo-alternators with 
condensing plant for the Pinkston generating station. See ‘Official 
Notices " to-day. 


Gravesend.— March 2nd. Coal, engine room stores, 
carbons, meters and indicators, &c., for the Corporation. See 
Official Notices” February 15th. 


Handsworth,—March 7th. ‘Switchboard extension and 
equaliser booster for the U.D.C. See Official Notices " Feb- 
Tuary 15th. 

Hanley.—Supply of slack tothe Electricity Committee. 
See Official Notices to-day. 


Hoylake.— March 7th. Tenders for 63-cell battery for 
the U.D.C. See “Official Notices to-day. 


я Jceland,—March 5186, The Reykjavik Town Council 
give a concession for the supply of electrical ener 
gas. See “Official Notices” December mtb. ae 


Ilford—February 26th. Feeder booste 
. : r and switchboard 
for the U. D.C. See Official Notices” February bth. | 


ford. February 26th. Stores for the U. D.C. clec- 


trie 
заг tramway departments, See Official Notices” Feb. 


Marylebone.—March 13th. Stores for the electricity 
department. See “ Official Notices ? February 15th. 


Marylebone,—March 13th. House meters for one year, 
for the Electricity Department. See Official Notices to-day. 


New Zealand.—The Auckland Corporation requires 
tenders for eupply, delivery and installation of underground and 
overhead cables for electric lighting. For particulars apply to 


Alfred Sexton, acting town clerk. 


Perth (Western Australia). — March 25th. Lead- 
covered paper-insulated telephone cable. See our issue of Feb- 


ruary 1st. 


Sheffield.—March 4th. Water storage reservoir, valves, 
screens, &c., for the City Council See "Official Notices" Feb- 


ruary lth. 


*heffield.—March 25th. Machines for regulating the 
power factor of an А.С. supply system for the electric supply 
department. See Official Notices February 15th. 


South Australia.— March 6th. The Postmaster-General 
requires tenders for telephone and telegraph material. For par- 
ticulars see our issue of January 18th. 


Spain.—March 14th. The Director-General for Posts 
and Telegraphs requires tenders for 60,000 porcelain insulators 
(Spanish telegraph type No. 2) by March 14th, 11 a.m. A deposit 
of 5 percent. is required. "Tenders to Direccion General de Correos 


y Telegraphos, Carretas 10, Madrid. 


Spain.—March 14th. The Drainage Commission of 
Santa Maria de Belsué, at Huesca, requires tenders for plant and 
material for the construction of a water-power driven ele^trical 
installation, and for the transmission of power over its drainage 
area. Particulars may be obtained from, and tenders addressed to, 
the Junta, &c., at the above place, by March 14th. 


Spain.—March 31st. The Harbour Works authorities 
at Huelva are inviting tenders for the establishment of a central 
station for the supply of the necessary electrical energy required 
for lighting and power purposes at the harbour. 


Spain.—Tenders have just been invited by the municipal 
authorities of Olmedo (province of Valladolid) for the concession 
for the electric lighting of the town. 


Stockport.—February 25th. Five double-deck top- 
covered cars, single-truck type, with clectrical equipmente, for the 
Corporation. Particulars from J. Atkinson, borough surveyor. 


Sunderland.—March 1st. (a) Buildings and shaft; (/) 
three-phase turbo-generator, condensing plant, cooling towers; (c) 
water-tube boilers, economisers, &c., for the Corporation. See 
“ Official Notices" February bth. 


Sunderland.—March 7th. Tramway wheel lathe for the 
Corporation. See Official Notices” to-day. 


Materials for the electricity 


Swindon.— March 11th. 
Mee “ Оћісіаї Notices ` 


and tramway department for one year. 
to-day. 


Sydney (N. S. W.).— March 6th. "Tenders for the supply 
of 73 tons of hard-drawn copper wire, 200 lb, per mile, For further 
details see our issue of January 25th. . 


War Office.— February 25th. The Secretary for War 
invites tenders for the purchase of Lancashire boilers and con- 
densing engine at Waltham Abbey. 


Lj 


CLOSED. 


Acton.—Tenders for the sopply of materials. &c., for 
the year ending March 31st, 1908, have been accepted from :— 


The General Electric Co., Ltd. (steel tubing). 

Ы Dn PUDE Co., Ltd. (prepayment meters). 
The British Insulated & Helsby Cables, Ltd. (cable compound). 
W. Lucy & Co., Ltd. (house fuse boxes). P 
Johnsou & Phillips, Ltd. «house service boxes). 

St. Helens Cable Co. (cable), 


PETISE ш Babcock & Wilcox have secured the 
contract for the new boilers for the Corporation electricit 
£7,126. Six firms tendered. Ж . 


Bengal-Nagpur Railway.—Messrs. D. Santoni & Co. 
1906), Ltd., have just secured, in open competition, the contract 
for the supply of 48 “ Santoni” flame lamps, and eight open type 
arc lamps for the above railway, with poles, insulators, &c., for £600. 
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Bridlington.—The directors of the New Spa and 
Gardens Co., Ltd., have received the following tenders for the 
wiring of the New Theatre and Opera House, on the Spa: — 

W. H. Archer, Scarborough 
Vaughan & Cook, London $$ T oo 497 


d. D. Morton, Mirfield ee ee ee ee ae 321 
Walker & Hulton, Scarboroug 


ee ae ee ee £357 


ee ee ee 268 
C. Jubb & Co., Batley .. E" s ёз ox 815 
Bold Bros., Lindley ~.. “з we га А 250 
R. Falshaw, Harrogate.. P " s 2s o16 
Wallis & Watson. Leeds : 25 vs s 873 


G. Newby, Harrogate 


Chas. Pullen, Bradford.. P ís “a a 28» 
H. Hyde, Hull Us T i ja và 261 
A. Innes, Leeds vs ss 2 ИА .. 8395 
R. Winder, Leeds : 203 


A, C. Dickens & Co., Northampton and Grimsby 


(accepted) 216 
York Electrical Co., York es - s "m 320 
Dixon & Sons, Leeds  .. ; se 8 £33 
Bradford Electrical Co., Bradford .. - iis 234 
J. P. Beckett & Co., Grimsby. $a ie “© 255 
E. M. Parsons, Hull А - А А 418 


Brighton and Birkenhead.—The Corporations of both 


of these cities have placed a year's contract for carbons with Messrs. 
Geipel & Lange. 


Glasgow.—Messrs. Claud Hamilton, Ltd., have secured 
the contract for the electric lighting installation of the King’s new 
yacht Alexandra, at present under construction on the Clyde. 


Greenock.— Electric lighting of the new Gartsburn 
school, the Alliance Electrieal Co., Ltd., Glasgow. 


London.—IsrixcTox.— The B.C. received the following 
tenders for an electrically-drivea winch :— 


Carl Flohr . , 


* ә t. ee ee et ee £115 
Monté Callow & Co. А 


Р 92 T т А 165 
Scott & Mountain, Ltd... Не ET ee Еа 156 
Applebys, Ltd, ae T ds E is 148 

“se TI oe ee oe ee ee os 1 10 
Pickerings, Ltd. .. we 8 ©з As + 148 
John Hitchen & Sons .. 2 z А «s 133 
Stothert & Pitt . $x Р “a $a ax 130 
Clarke, Chapinan & Со, © "m ET 130 


Heenan & Froude, Ltd. E ss ©» 
The Keighley Electrical Engineering Co. .. ae 112 
Wild & Co. .. E vs s ae wis ve 91 
Adamson, Ramsbottam & Co... bs i kx 90 
Laidlaw, Laidler & Co... as - 80 
Chatteris Engineering Co. .. vs Pe ee Ti 
Crompton & Co. "n ee °«* oe + ee 
T. Broadbent & Sons - ee (accepted) 62 

The Lighting Committee has been authorised to arrange with the 
British Insulated & Helsby Cables, Ltd., for an extension of their 


existing contract for the supply of cable for a further period not 
exceeding 12 months. It was not considered desirable to advertise 
for tenders owing to the high price of copper at present. 


L.C.C.—The Highways Committee of the L.C.C. has received the 
undernoted tenders for the supply of induction motor-generators 


for the tramway sub-stations at Shoreditch, Islington, Holloway, 
Stockwell and Tooting :— 


General Klectric Co... (recommended) £23,352 
J. н. Holmes * Co. . ee ae oe ae 24,973 
British Electrie Plant Со... ve EN dos 25,178 
Electric Construction Co. . ee КЕЯ АА 26,306 
British Westinghouse Co. .. p3 23 2s 26,090 
British Thomson-Houston Co. ee Ux IA 28,991 
Siemens Bros.’ Dynamo Works 


- T e" 30,402 
Mather & Platt as ii 5 T "m 80,045 
Dick, Kerr & Co. es os 5% “a ЕЯ 31,169 
Johnson & Phillips .. vL . . . 384, 191 


Sheffield.— The T. C. has accepted the tender of Messrs. 


Edgar Allen & Co., Ltd., for the supply of double junctions for the 
tramways. 


Tottenham. — The U. D. C. received the following tenders 
for the wiring of the extension of the central library :— 
Young & Co. 


ee ae ee еа oe oe £279 
Murrell Bros. > E s ae a aie 37 
J. H. Golding ie à га s ie m 86 
Edinundson's Electricity Corporation. Ltd. és 94 
L.G. Tate .. 888 oe ү 139 
Berry, Skinner & Co. .. in “a TS e 98 
„ р (alternative, own specification) 69 
Mossop & Co. 


* ee oe 108 
.. (accepted) 60 


Keen & Co., Kilburn, N. W. 
Yarmouth.—The T.C. has accepted the following 
tenders :— 


Mr. B. G. Beach.— Extensions to car-shed, £2,155. 

Walter Scott, Ltd.—150 tons of steel rails, £6 10s. per ton, and 75 tons, at £8. 

British Electric Equipment Co., Ltd.— Poles and overhead equipment, £1,612. 

Brush Electrical Engineering Co., Ltd.—Four cars with garden seats and 
opening sashes, £520 each. А 

Millars, Karri & Jarrah Co., Ltd.—Paving blocks, £9 58. 5d. per 1,000, 


The Interesting L.G.B.—In the House of Commons 
on Monday,in reply to a question by Mr. Bottomley, Mr. John 
Burns said that the Local Government Board had never met. 
(Laughter.) The Board comprised himself, the Lord President of 
the Council, the five principal Secretaries of State, the Lord Privy 
Seal and the Chancellor of the Exchequer. 

Mr. Bottomley: Will the right hon. gentleman take into consi- 
deration the necessity of at once convening a meeting of the 
Board ? 


Mr. Burns: Not if I can possibly avoid it. (Loud laughter.) 


FORTHCOMING EVENTS. 


Te-dey’s Events (Friday, February 22nd).—At 8.30 p.m. 


trical Engineers (London Students), 
tory, Whitehall. 


At 5 p.m. Physical Society. Prof. Lyle on ‘Transformer Indicator 
di ms”; Prof. Bragg on Ionisation of Gases by « Particles of 
Radium; Mr. B. Roberta, “ А Micromanometer." 

Institution of Electrical Engineers (Manchester), Annual dinner. 

At 7 p.m. Armstrong College Engineering Bociety. Мт. O. J. 
Williams on “Insulation applied to Electrical Engineering." 

At 8 p.m. Electro-Harmonic Society. Ladies’ Night. Concert at the 
Holborn Restaurant. See Notes ` to-day. 

At 8 p.m. Institution of Civil Engineers (Students). Mr. F. E. 
Walker on Impurities in Boiler Feed-Water: their Nature, Effect, 
and Elimination." 


At 9 p.m. Royal Institution. Mr. D. Clerk оп “ Flame in Gas and 
Petrol Motors," 


Institution of Elec- 
Visit to the B. of T. Labore 


Saturday, February 23rd.—At 3 p.m. Royal Institution, Prof. J. J. Thomson 
on Röntgen, Cathode and Positive Rays." (Lecture II.) 


At 9 p.m. Junior Institution of Engineers. Visit to Rotherhithe 
Tunnel Works. 
Northampton Institute Engineering Society. 
stow U.D.C. generating station. 
Association of Engineers-in- Charge. Dance. 
Tuesday, February 26th. —At 8 p.m. Institution of Civil Engineers. Mr. D. 
Clerk Оп tbe Limits of Thermal Efficiency in Internal-Combustion 
Motors.“ 
Monday, February 25th.—At R p.m. Institution of Electrical Engineers (New - 
castle). Mr. H. Henderson on Train Lighting.” 
Wednesday, February 27th.—At 7.30 p.m. Institution of Electrical Engineers 
(London Students). Mr. C. M. Dowse on “Train Lighting." 
Thursday, February 98th.—At 7.80 p.m. Institution of Electrical Engineers 
(London Students). Dinner at Holborn Restaurant. 
Friday, March lst.—At 3.30 p.m. Institution of Electrical Engineers (London 
Students). Visit to the Board of Trade Laboratory. Whitehall. 
At 8 p.m. Institution of Mechanical Engineers. Discussion (con. 
tinned) on the Report of the Alloys Research Committee. 
Saturday, March 2nd.—At 8 p.m. Royal Institution. Prof. J. J. Thomson on 
„Röntgen. Cathode and Positive Rays.” (Lecture III.) 
Institution of Electrical Engineers (Manchester Students). 
Balford Corporation generating station, Pendleton. 


Visit to the Waltham- 


Visit to the 


THE ELECTRICAL ENGINEERS R.E. (VOLSB.). 


Tux following orders are issued :— 


— 


Monday, February 95th.—'* A" Company, reoruite' infantry drill, 6 p.m.; 
technical instruction, 7 p.m. 


Tuesday, February 26th.—' B" Company, recruits’ Infantry drill, 6 p.m.; 
technical instruction, 7 p.m. 


Wednesday, February 27th.— A" Badge examination. 


Thursday, February 25th.—'* C" Company, recruits’ infantry drill, 6 p.m.; 
technical instruction, 7 p.m. 


Friday, March 1st.—'' D“ Company, recruits’ infantry drill, 6 p.m., techniacl 
instruction, 7 p.m. 


Saturday, March 2nd.— D" Company, training at Tilbury; members wishing 
to attend this run must send their names at once to Sergt.-Inst. Cotton, R. E. 


J. H. S. PRirLirs, Captain and Acting Adjutant, 
Electrical Engineers К.Е. (V.). 


NOTES. 


Gas Fatality.—On the 14th inst., at an inquest on a 
Mrs. Jordan (43), King Street, Rock Ferry, near Birkenhead, Dr. 
Noble said he had attended the deceased, and found her suffering 
from carbon-monoxide poisoning. She used a gas cooking stove 
supplied by the Corporation, and bad complained of an escape of 
gas. He found айп odour of gas in the kitchen. She died on 
Tuesday from paralysis of the heart and respiratory orgaus, set up 
by carbon-monoxide poisoning. Since this case he had attended 
domestics and others suffering in the same manner. The reason 
was that the gas supplied by the Corporation was mixed with water 
gas, which, having no smell, gave no indication of escape. A verdict 
in accordance with the medical teatimony was returned. 


“The Relation of the Technical School to the 
Workshop." — This was the subject of a conference at Liverpool 
on Saturday last, under the auspices of the West Lancashire 
Branch of the Association of Teachers in Technical Instruction. 
Mr. Winterburn, Chairman of the Liverpool Municipal Tech- 
nical School, expressed the fear that the evening continua- 
tion schools of Liverpool had been a failure. In his opinion 
it was too much to expect boys who were working all day 
to attend evening school. He suggested an alteration of 
apprenticeship regulationa so as to allow boys on leaving school to 
work one half-day and attend a technical school the other half. 
Mr. W. T. Emery (secretary of the Liverpool Technical School) 
described the attitude of Liverpool employers towards technical 
instruction as, generally, one of supreme indifference. Some 
employers had refased to continue facilities, because apprentices 
had done so well that they had got better places elsewhere. Prof. 
Watkinson (Liverpool University) expressed the opinion that in 
trade schools, boys should be taught the principles underlying the 
akilled trades, the handling of tools and preparation of materials, 
and that scholarships should be provided in technical colleges and 


universities where the higher branches of the work could be 
taught. 
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Battery Cars for Railways.— The past few years have 
witnessed various experiments on German railways with storage 
battery cars which, it was thought, had been heard of for the last 
time. But this idea has proved fallacious, judging from the 
attitude of the Prussian State Railway authorities, who have had 
schemes under consideration for a number of years in respect of 
the proposed introduction of electric traction. It is, in fact, 
announced that electric motor-coaches are now to be installed on 
various sections of the Prussian-Hesse State Railways for the 
p e of improving the passenger service. The first coaches, 
which are equipped with batteries and motors, have been com- 
pleted and tested on the Berlin-Zossen Railway, in the presence of 
the Minister of Public Works and members of that department, 
and of the Berlin railway administration. Each motor-coach has 
seating accommodation for 60 passengers third-class, although 
one compartment can be reserved for second-class passengers 
if necessary. The motor-coaches bave now been placed at the dis- 
posal of the Mayence railway administration, and are being used 
in the eervice on tbe lines Mayence-Ingelheim, Mayence- 
Ruffelsheim-Raunheim and Mayenc?-Oppenheim. 

Nuicide.—A report from Port Elizabeth states that on 
January 21st, at 10 o'clock p.m., Christopher George Morgue died 
in the Provincial Hospital. He was an electrician, and had 
recently been for a short time in the employ of the Corporation 
electrical engineers’ department, from which employment he was 
discharged on the 15th inet. Tbe same evening he entered tbe bar 
of the George Hotel, and ordered a glass of beer. He poured a 
powder into the beer, and after drinking it fell down in an 
apparent fit. He was removed to the Hospital, where he died. It 
is stated that deceased was a native of London, and had been in 
Sonth Africa about three years, most of the time in Cape Town. 


Electric Shock Fatalities.— On Thursday last week Mr. 
Walter Schroder, Deputy Coroner for Central London, opened an 
inquest at the Islington Coroner's Court with reference to the 
death of William Hampson, aged 47 years, who was killed on the 
previous Monday at the L.C.C. electric sub-station, Woodville 
Road, Mildmay Park, by an electric shock. Mr. Cecil Rd. St. 
John, electrical engineer, in the employ of Messrs, Ferranti, Ltd., 
stated that on Monday he was engaged in reference to the 
installation of plants at three of the Council’s sub-stations, one 
being at Woodville Road, Mildmay Park, and at which 
the deceased was employed. At 2 o'clock he gave him some 
instructions with regard to some work that he was to prepare for 
the fitter. The deceased at that time was at work at a vice some 
distance away from the high-pressure apparatus, and he being rated 
one of the unakilled labourers, had been cautioned that on no 
account was he to go near the live apparatus. A few minutes later 
he was called, and found deceased lying some 16 ft. away 
from where he left him, and that he was dead. He examined 
him, and came to the conclusion that be had apparently not. 
received a shock, for there was no burning of the hands or body, 
and he shonld have expected to have found such if deceased had 
received a shock, for the voltage was 6,500. Deceased when found 
was 25 ft. away from the high-tension gear, and if he had received 
a shock it would not have been possible for him to have walked so 
far. Charles Smith, switchboard attendant at the Woodville Road 
sub-station, said that on looking down into the basement, which 
was reached by means of a ladder, he saw the deceased lying at the 
bottom flat on his face, with his arms under him. He turned him 
over, and finding that apparently he was dead, at once called 
assistance. He examined his hands and clothing, but could not 
detect any marks of burning. He noticed nothing to cause deceased 
to have fallen. He was 20 ft. away from the live apparatus. Mr. 
Arthur Leonard Johnson, charge engineer at the Woodville Road sub- 
station, stated that deceased, who was in the employ of the con- 
tractors, would not in any way be under his supervision, and he 
would have no business to be nearto the high-tension gear. All 
men were cautioned not to go near it. Deceased, however, would 
work some 3 yds. away from it. Whilst а medical man was being 
obtained, he used artificial respiration. There was a mark on the 
forehead as if caused by a fall. Deceased, to get to the high- 
tention gear, would have to get over a barrier 2 ft. high. If he did 
receive & shock from the high-tension gear, the voltage of which 
was over 6,000, he did not think it would have been possible for him 
to have got where he was found, Dr. Stevens said that when 
called, he fonnd deceased quite dead. Dr. Spillsby, pathologist, of 
St. Mary's Hospital, who had made a post-mortem examination of 
kde body of the deceased, stated that he found down the sides and 
back and across the shoulders a number of blue spote, and on cutting 
intothem he found that they were hemorrhages. Internally he 
found that there was not sufficient disease to cause denth. On 
examining deceased's clothing, he found that there was a slit which 
corresponded to the place where the hemorrhages were found on the 

y. In his opinion, owing to the hemorrhages, death was due 
s having received an electric shock. The Coroner said that it 
is proved that death was from an electric shock, he must adjourn 
ik care to enable Н.М. Inspector of Factories to be informed of 
eae for under the provisions of the Factory Act, he must be 
ria of the case and attend the inquest. The jury could, in 

cantime, go and inspect the sub-station. The inquest was 

en a1journed, 

ail et was held at Ossett, on the 14th inst., on William 
ы ea 20, the son of Councillor Saville, of Wakefield, who 
Grind. through coming in contact with a high tension 
Wakefiel at 6,000 volts pressure, in the Ossett sub-station of the 
Td. d and District Light Railways Co. on the previous 

J. Evidence was called, from which it appeared that 
140% accidentally touched the terminal, and a verdict of 

dental Death " was returned. 


Incandescent Film Lamp.—The Electrical World 
states that in addition to tbeir Helion " filament lamp, Prof. Н. C. 
Parker and Mr. W. G. Clark have in process of development an 
interesting form of lamp for constant-pressure circuits, the light 
from which is developed in a conducting film lining the bore of a 
small quartz tube. A patent on this lamp was issued on 
February 20th, 1906. One of the interesting features of the lamp 
is that the quartz tube permits the passage of the short wave- 
lengths of ultra-violet light. Tbe conducting film gives off a 
quantity of such rays, and it was found that the efficiency of the 
lamp could be increased by coating the surface of the tube with 
thorium oxide, which under the combined influence of the heat and 
ultra-violet rays, glows with the characteristic light of the Wels- 
bach mantle. The consumption of power with the plain tube is 
about 24 watts per candle. 


Institution and Lecture Notes.—INsTITUTION OF 
MECHANICAL ExGINEERS.— The annual report of the Council was 
presented at the 60th annual general meeting of the Institution 
on Friday last. The total number on the roll at the end of 1906 
was 4,982. 'The accounts showed а total revenue for the yeat of 
£13,733, and expenditure £11,543. The net capital of the Institution 
amounted to £44,507. 

GLOUCESTERSHIRE ENGINEERING S$ocrETY, — Last week Mr. 
Leonard Johnston, general manager of the Gloucester Light Rail- 
ways, read a paper on “ Brake Mechanism in Relation tə Electric 

mways." 

BIOHSOND ATHEN.EUM.— Dr. Harker, of the National Physical 
Laboratory, lectured to the members last week upon The Electrical 
Furnace and High Temperatures." 

BrrMincHamM METALLURGICAL SociETY.—Last week a lecture 
on the Uses of Electricity for Metallurgical Purposes" was 
delivered by Dr. Sumpner to a large audience. 

Rovar IusTITUTION.— The first of a series of lectures by Prof. J. J. 
Thomson, F. R. S., on Röntgen, Cathode and Positive Rays" was 
delivered on Saturday last. 

Rovar SocrEgTY.—4At yesterday's meeting, Prof. T. Johnson read 
a paper, which was communicated by Dr. A. D. Waller, On Elec- 
trical Seed-Testing." 

Mr. W. J. Blackball delivered an interesting lecture in the 
Technical Institute, Dundee, on Friday last, to the members of the 
Institute of Engineers on Тһе Generation and Distribution of 
Electricity both for Lighting and Power Purposes.” | 

Under the auspices of the National Telephone Society, Mr. Н. L. 
Webb delivered a lecture on ‘‘Telephony on tbe Continent of 
Europe” in the Technical College, Glasgow. 


Salford Mayoral Festivities—The Mayor and 
Mayoress of Salford (Alderman and Mrs. Frankenburg) entertained 
а large gathering at а conversazione at the Peel Park Museum on 
Monday, the 11th inst. On the following night the festivities were 
continued, the guests on this occasion being the workpeople 
engaged at Messrs. Isidor Frankenburg & Sons’ Salford works. An 
interesting feature of the proceedings was the prescntation to Mr. 
Frankenburg by his employés of a fine portrait of himself in oils, 
to commemorate his second years’ office as Mayor. The presenta- 
tion was made by Mr. Standring, secretary to the firm, and was 
suitably acknowledged by the recipient. 


Copper Prices.—In view of the great importance of 
copper prices to the electrical manufacturing industry, the following 
observations made by the chairman of the Arizona Copper Co., Ltd., 
at the annual meeting held in London on Monday will be read with 
interest:—'' For the previous year we had £361,000 of free profits. 
This year we have £503,000, & difference of £142,000. This has 
enabled us to propose a dividend this year of 105 per cent. Last 
year it was 75 per cent. This increase of dividend no doubt arises 
largely—mainly, I should say—from the increase in the price of 
copper. The price of copper obtained by us for the year ended 
September 30th, 1905, averaged about £66 per I:nglish ton. Last 
year it averaged £80 per English ton. We are now gettiny for our 
copper, I am glad to say, up to £109 for the English ton. I need 
not tell you the difference— it is nearly £30 a ton above the price of 
last year, and to all appearance the price of copper is to keep up. 
There is a great demand for it, and there is none in stock. You all 
see the notices in the newspapers in regard to copper, and there is 
no appearance that we shall have any falling away in the price." 


Educational Notes.—SovrH-WrsTERN POLYTECHNIC 
(CHErsEA).—Lord Alverstone, G. C. MI. G., Lord Chief Justice of 
England, will present the prizes and certificates to students of the 
evening classes and the day college on March 15th, at 8 p.m. 


Taxation of Electricity in Russia.—The Russian 
Ministry of Finance have placed before the Ministerial Council a 
legislative scheme in regard to the decision to introduce an excise 
at the beginning of 1908 on electrical energy and illuminating 
gas used for lighting purposes, exclusive of energy emploved for 
galvanic and thermo*electric installations, and of acctvlene gas 
obtained from carbide of calcium. It is stated that the scheme 
provides for the levying of a tax on electrical energy and gas which 
are utilised for motive power and heating purposes, if the motorsor 
apparatus use electricity ог gas supplied from а general network 
of cables which are intended for lighting purposes, and have no 
special meters. The amount of the excise is proposed to be 
4 copecks (about 1d.) per kilowatt-hour for electrical energy 
employed for lighting and 4 copecks per 100 cubic feet of illumi- 
nating gas. A fine of £100 and imprisonment for three months are 
in contemplation for contraventions of the law. 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway oficials, to keep readers of the 
ELsotsi0aL REViEW posted as to their movements. 


Central Station Officials,—In our reference to the 
appointment of Mr. H. S. Erris, mentioned in our last issue, we, 
in error, described the office that Mr. Ellis has gone to assume at 
Bradford as that of deputy electrical engineer. The appointment 
is really that of assistunt electrical enqineer ; no action bas yet been 
taken to appoint a deputy electrical eneineer. 

Ihe Neath R.D.C. bas appointed Mr. H. B. Їл.оүр as manager 
of the electricity works at a salary of £140 per annum. 

The Middlesbrough T.C. has increased the salary of Mr. 
TavLon, electrical engineer, by £25 per year. The Committee 
recommended an increase of £50, but the above decision was carried 
by 13 votes to 12. 

The Acton Dis'riet Council, on Tuesday, increased the salary of 
the electrical engineer, Mr. J. Martin BLain, from £225 to £260, 
rising by annual iocrements of £30 to £340 per annum. 

On Saturday night a complimentary dinner was given by the 
Bradford Electri -ity Committee to Mr. ALFRED S. DrACKMAN, who 
has just relinquished the appointment of electrical engineer there, 
to take up a similar position at Sunderland, and a presentation 
was also made to him. In returning thanks, Mr. Blickman burst 
a bomb-shell upon tha company, which included many members of 
the Corp ration, by denouncing the scheme of consolidati.n of 
accounts which has recently met with the favour of the Corpora- 
tion. He said he did not believe in consolidation, аз it was inter- 
preted in Bradford. To his mind, it spelled nothing but 
depreciation, and if it went on, the electricity accounts would go 
from bad to worse, and would in the future land in a state of chaos 
(cries of “ Question”). This parting shot came as a great surprise, 
and acted rather as а wet blanket thrown over the proceedings. 

Tbe selection of an electrical engineer to the Belfast Corporation 
has been postponed for a week, owing to the absence of Sir Daniel 
Dixon, Bart, M.P., in London. The salary of Mr. V. A. H. 
McCowEx, ex-electrical engineer, and now of Salford, was £500 per 
annum, and the Council offered him £1,000 to retain his services. 

Мг. F. West, senior clerk at the Southwark Ilectric Light 


Station, has accepted an appointment under the Marylebone 
Borough Council. 


Tramway Officials.—The salary of Mr. J. BOWDEN, 


rolling stock superintendent, is recommended by the Highways 
Committee of the L.C.C. to be increased from £400 to £450 per 
annum. 

A correspondent writes:—“A Devonian, Mr. J. J. BODLEY, 
forme:ly of Exeter, is taking a leading part in an important work 
which 1з now going on in Adelaide. A Bill bas recently been 
passed for the acquisit on of the whole of the tramways in Adelaide 
with a view to working them as one concern, and electrifying the 
whole system. Mr. Bodley, who his been the secretary for the 
chief companies, has been en:aged in negotiations which have 
led to the acquisition by the Government, and will occupy the chicf 
executive position under the new order of things.“ 

General.—Mr. H. Sr. Нил, MAWDSsLEY, who has 
acted for the past 11 years as chief engineer and assistant manager 
to Newton's, Ltd., of Taunton, has lately resigned his position 
in order to take over the works of the Lister Electric Manu- 
facturing Co., of Dursley, with the mtention of manufacturing the 
“ Mawdsley” zone dvnamo, which be introduced some four years 
ago. Mr Joun W. BURLEIGH has been appointed chief engineer 
in his place. As chief assistant engineer, Mr. Burleigh bas taken 
an active part in the design and perfecting of this machine, which 
Messrs. Newton’s will contiuue to manufacture. Before leaving 
Taunton, a presentation was made to Mr. Mawdeley, at a fareweil 
smoking concert, of a handsome clock and bronze statuettes, by 
Mr. H. N. Hickley, the managing director, ‘in recognition of the 
great interest he had always taken in the welfare of the employés 
of the company.” | i 

It is reported that Mr. A. H. STANLEY, manager of the Street 
Railway Department of the New Jersey Public Service Corp. ra- 
tion, has resigned from that position in order to take over the 
management of the Underground Electric Railways Co. of London. 

Mr. S. I. CROOKES, of the Battersea Polytechnic, has been 
appointed Head of tbe Electrical Engiaeering and Physics 
Department in the Au kland Techni^al College, New Zealand, 
A new college (cost £50,000) is being built as a “Seddon 
Memorial." Mr, Crookes had charge of the electrical engineeriog 
clas:es in the Day Technical College at the Battersea Polytechnic, 
and was chief assistant to Mr. Frank Broadbent, M I. E. E., who 
had charge of the evening technical classes in electrical engineering 
in the same Institution during the session 1905-6. During the 
game session Mr, Crookes gave a special course of lec ures on 
electrical engineering to members of the Amalgamated Society of 
Engineers in the S.W. district, and by r-quest of the same society 
is giving another course dealing with “ Alternating Currents and 
Alternating-Current Machinery." 

It is reported from Pittsburg, U. S. A., that the Western University 
of Pennsylvania will confer degrees upon S r WM. PREECE and Mr. 
Marconi, aud others who will be present at the Founders’ Day 
celebrations of the Carnegie Institute on April 13th next. 

It is reported that a marriage bas been arranged between the 

oungest daughter of Sir Tuomas BROCKLEBANE, Bart, of Поп 


ll, Cumberland, and Woolton, Liverpool, and George, only son 
of Mr. George Westinghouse. 


Obitnary.—Davirp LuwspEN.—]t is with very deep 
regret that we have to announce the death—which occurred on 
Tuesday. 19th inst —of Mr. David Lumsden, who during a very 
lengthy period in connection with the telegraph service had 
become endeared toa wide circle of friends. He was born in 
1833, and 20 vear later entered the service of the Electric and 
International Telegraph Co., at Leith, аз a clerk, Entering later 
the engineering section promotion followed promotion until in 
1866 be was transferred to headquarters in London as scientific 
assistant to the enginecr-in-cbief, in which capacity he «ffected 
many improvements in telegraph apparatus, and did a gcod deal 
of work in the development of the Wheatstone instrumenta, intro- 
ducing alto several methods of testing for fanlts in submarine 
cables. In 1870, on the transfer of the telegraph system to the 
Po-t Office, Mr. Lumsden was appointed electrician and sub- 
marine superintendent, but the dual appointment was cancelled in 
1878 owing to the submarine department calling for all Mr. 
Lum:den's attention. Indeed, it is said by a writer in the St. 
Martiws- le-Grand. that “The Admiral,” as he was called, was never 
happier than when he bad a cable by the “lug” on board the 
Monarch, and when he was about to make a “splice.” He retired 
from the Post Office service in 1898, but since his retirement he has 
taken the greatest interest in everything connected with tbe 
telegraph world, particularly submarine work. He enjoyed good 
health up till two years ago, when he had a serions illness, which 
he overcame by virtue of his iron constitution. It left him con- 
siderably weakened, however, and he has been slowly failiog, 
unt: ! a few months ago when definite symptoms sppeared. 
Uvcomplaining, though suffering acutely, throughout his illness, he 


kept his indomitable spirit to the end. The funeral is to take 
place to-day at Norwood at 12.25 p.m. 


Н. Morssa Ww. —We regret to learn, as we go to press, of the death 
of M. Moissan, of Paris, following an operation. His name will 
ever live in the memory of electrical men, and in the hietory of 
electro-chemical achievement, by reason of his chemical experi- 
ments at high temperatures and his work in tbe production of 
diamonds arrificially. It will be remembered that he was awarded 


the Nobel prize last year. His death occurred on Wednesday 
morning at the age of 55 years. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Concordia Electric Wire Co., Ltd, (74,416).—This company's 
annual return was filed on Deceinber 19th, when the entire capital of 
£2,000 in 41 shares had been taken up. £1 per share has been called up on 
" and 58. per share on 1,993, resulting in the receipt of £205 58, Mortgages and 


charges: Nil. 

Electrolytic Alkali Co., Utd. (64,360).—issue on January 14th 
of £1,700 44 per cent. tirst mortgage debentures, part of series created July 9th, 
1904, to secure £50,600, charged on the company's undertaking and property. 
present and future, including uncalled capital. Trustees : Liverpool Mortgage 


Insurance Co., Ltd., 6, Castle Street, Liverpool. Previously issued of same 
series : £23,350. 


Cox-Walkers, Ltd. (Electrical engineers, Darlington) (83,588). 
--- £3,000 5 per cent. debentures (two series, of £2,000 and £1,000 respectively! 
created December 20th, 1906, and dated January 25th, 1907, charged on the com: 
pany's undertaking and property, present and future, ineluding uncalled 


capital, have been registered. No trustees. Holder: E. Cox-Walker, High- 
Held, Darlington. 


Ecco Battery and Electrical Co., Ltd. (Walthamstow) 
(91,032). £1,000 6 per cent. debentures, created and dated January lith. 1907, 
charged on the company's undertaking and property, present and future, 
including uncalled capital, have been registered. No trustees. 


Nairobi Electric Power and Lighting Co., Ltd. (87,728).— 
A charge dated January 23rd, 1907, to secure £18,000, has been registered. 
Property charged : Moneys paid and to be paid in respect of calls upon 10,000 
shares allotted to E. H. Bavldon, and 6,000 shares, to which R. C. Bayldon 18 
entitled. Holders: Crown agents for the Colonies, Whitehall Gardens, 5.W. 


Provincial Tramways Co., Ltd. (6,445)—This company's 
annual return was filed on December 29th, when 10,000 preference, and 24,912 
ordinary shares had been taken up out of a nominal capital of £400,000 in £10 
shares (10,000 preference). £61,860 is considered as paid on 6,186 shares, and 


£257,260 has been paid in cash on the remainder. Mortgages and charges: 
£121,500. 


British' Tramways and General Construction Co., Ltd. 


(78,03. — This company’s annual return was filed on January 8rd, when 241,000 


shares had been taken up and paid fer in full out of a nominal capital of 
£400,000 in £1 shares. Mortgages and charges: Nil. 


Gilbert Are Lamp Co., Itd. (52,679).— This company's annual 
return was filed on January 30th, when 1,105 shares had been taken up out of 6 
nominal capital of £2,000 in £1 shares. £1 per share has been called up on 705. 
resulting in the receipt of £760. £5 remains in arrears. £700 is considered as 
paid on the remainder, Mortgages and charges: Nil. 


Sun Electrical Co., Ltd (63,261).— This company's annual 
return was filed on January 10th, when 13,764 preference and 10,000 ordinary 
shares һай been taken up out of a nominal capital of £50,000 in £1 sbares 
(20,000 preference). 4,600 of the ordinary shares have been surrendered. #1 


per : hare has been called up, resulting in the receipt of 228,764. Mortgages 
and charges: £5,500. 


Cave Electric Tramways, Ltd. (54 636).—This company в 
annual return was filed on January 9th, when 491,222 shares had been taken u 
out of a nominal capital of 2500.000 in £1 shares. £91,222 has been receiv 
and £400,000 is considered as paid. Mortgages and charges: £56,700. 


Marconi International Marine Communication Co., Ltd. 
(65,769).—This company в annual return was filed on January 15th, when 204,056 
shares bad been taken out of a nominal capital of £850,000 in £1 shares; £99,066 
m been received, and £108,000 is considered as paid. Mortgages and charges! 


vin 
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Barmah Electric Works Syndicate, Ltd. (63,563) —This 
company's annual return was filed on January 3!st, when the entire capital of 
23,000 in £1 shares had been taken up: бв. 14d. per share has been called up, 
resulting in the receipt of £615. Mortgages and charges: Nil. 


Electric Vehicles Development Co., Ltd. (London) (89,913). 
Issue on January 10th of £200 4 per cent. debentures, part of series created 
September 26th. 1906, to secure not more than 43.00, charged on the com- 

ny's undertaking and property, present and future. including uncalled capital. 

otrustees, Previously issued of same series: £1,410, 


Amazon Telegraph Ca., Ltd. (44,532). — This company's 
annual return was filed on December 12th, when the entire capital of 
£20,000 in 25,000 shares of £10 had been taken up. 4£92:0,000 is considered ав 


paid. Mortgages and charges: £242,100. 


Electromobile Co, Ltd. (75.139).— Tbis company's arnual 
return was filed on December 14th, when 35,924 ordinary and 5,000 deferred 
shares had been taken up out cf a nominal capital of ££0,CC0 ір 45, 0 ordinary 
sod 5,000 deferred shares of £1 each. £1 per. share has been called ор cn 
99,0°0 ordinary, and £29,000 has been received. £11,£94 is ccnsidered as paid 
on 6,921 ordinary and 5,000 deferred. Mortgages and charges: £7,280. 


Parang Accumulator Co.. Lid. (57,596)— This company’s 
annual return was filed on January 7th, when the entire capital of £3 ОСО in 
£1 shares had been taken up. £l per share has been called up on 1.007, and 
£1,007 has been received. 1,993 shares are considered as fully paid. Mortgages 
and charges: Nil. 

Britkh * Every Roady ” Electrical Co., Ltd. (71,891) — 
This company's annual return was filed on January Tih, when the entire 
capital of £3,000 in £1 shares had been taken up and paid in full. Mortgages 
and charges, £6,000. 

Walsall Electrical Co., Ttd. (37696). — Thia ccmpanv's 
annus) return wes filed on December 14th, when 12.000 ordinary end 4:80 
preference shares had been taken р out of a ne minal capital of £24,000 in £1 
shares (sub-division not she wn). 1 per share has been called np an 10. C00 
ordinary and 4,280 preference, resulting in the receipt of £14,360. 2,C00 ordinary 
are considered as fully paid. Mortages and charges, nil. 


A. B. P. Acenmulxtor Co., Jid. (76,438). — This company's 
annnal return, made up to December 9f th, has been filed. 83.166 preference ага 
M, Qcrdinary shares have been taken up cut of a nc minal capital of : 0, C00 in 
6,000 preference and 14,000 ordinary shares of £1 each. 43, 106 has been received 
on the preference and £14.CC0 is considered as paid cn ihe créinary. Mortgages 
and charges, £17,500. A resolution that the company їе wound ор voluntarily 
was passed on November 8th, and contii med on December 6th, 1506. 


Soppiiers’? Constrnetion Co., Ltd. (66,081) (formerly known 
as Charing Cresa and City E ectric Co., Ltd.).—This cocmrany's annual return 
was (ей on January 3rd, when the entire capital of £2£0.CC0 in £10 shares had 
been taken up and paid for in full. Mortgages and charges: Nil. Namo 
changed on March 4th, 1905. 

London Electric Warehonse Co., Ltd. (67,568).—This com- 
pany's annual return was filed cn January 161, when 8 shares had been ta ken 


op cotofancminal capital of £1.CCOin £10 thares. £10 rer share has been 
called up result ng in the receipt of £10. . £70 remains in arrcars, Mortgages 


and charges: Nil. 

Bormah Tramways Construction Co., Ltd. (74.455) —This 
cempeny's annual return was filed on January 18th, when the entire capital of 
7250.00 in £10 shares had been taken up. £10 per share has been called up on 
4,000, resulting in the receipt of £10,060. 1,000 shares are considered as tully 
paid. Mortgages and charges: Nil. 

Amalgamated Day Batteries Co., Ltd. (81,316).—This com- 
pany's annual return was filed on January dth, when the entire capital of 
£20.00 in £1 shares had been taken up. £l per share has been called up on 
5.00, and £5,000 hus been received. 15,000 shares are ccnsideicd as fully paid. 
Mortgages and charges: Nil. 

I. T. E. Electrie Ca., Ltd. (89,782).— This companv's annual 
return was filed on November 28rd, when 257 shares had been taken up and 
be for үш out of a nominal capital of £5,000 in £1 shares. Mortgages and 
barges: Nil. 


Maxim Flectrical Co., Ltd. (London) (84,426).— Issue on 


January 10th of £2,900 5 per cent. debentures, part of series created by resolu- 
tions of May 16th and November 29th, 1006, to secure £15,000 charged on the 
company's undertaking and property, present and future, including uncalled 
capital. No trustees. Previously issued of same series: £9,000, 


Kuetiner, MacDonnell & Cookson, Lid. (Electrical engineers, 
London) (83,9100. — 4 debenture for £833 6s. 8d., dated Janvary 1th, 1907, 
charged on the company's undertaking and property, present and future, 
incinding uncalled capital, subject to two debenturcs securing £750 and £1,000, 
e has been registered. Holder: B. Cookson, 7, Imber Park Road, 


———MMM ————— 


CITY NOTES. 


Notting Hill Electric Lighting Co., Ltd. 


i teeters report for the year ended December 31st, 1906, 
£2,998, mil e expenditure on capital account during the year was 
Шош Е ва total of £231,358, Included in this the principal 
erected at th аы for new mains, and £488 for new machinery 
и аш e Bulmer Place statiin. The cost of the joint station 

* amounts to £180,765, and joint debenture stock amounting 
filing tung 1585 Issued. This stock is subject to a cumulative 
Which now amounts to £20,093, invested in trustee 


dating the leat nre yaning table shows the progress of the company 


190 ee ] 

100 7 Equivalent of Rc. y. lamps. 99497 Profit . £1160 6 2 

Wi C " s . 116,310 „ 13,018 

105 5 н .. 132,132 | 19.590 ў 0 

xe — : T "m 113,102 3 e 18,83 12 7 
number o 173,525 " . 20,038 14 8 


The y: . 
Dlied at 200 volta. consumers is now 2,529, and 98 per cent. of thete are вир. 


The RTOS8 Tey 
TY enue for the year wag £36,924, showi j 
62200 0, and the total net profit was £20,039, poss P tine acide 
debentur 15 racers: renewal and reserve fund, and a ne 
(bang fund in reset O, and £1,081 for interest and £1,100 28 
dk reps of Kensington and Notting Hil Joint 
198 is available for dividend. 8 direutors 


recommend the payment of the usual dividend of 6 per cent. on 
both the preference and ordinary sbares (£8 310), and tbat the 
balance of £3,888 be divided in accordance with the articles of 
аѕвосіабіср, one-half, amounting to £1,944, being credited to the 
founders’ shares and tbe other half to the ordinary and preference 
Sbares. This will enable a further 14 per cent to be paid on both 
ordinary and preference, with a distribution of £3 10s. per share on 
the founders’ shares. An interim dividend of 3 per cent. was paid 
to the holders of the ordinary shares on July 1st, and the balance 
of 44 per cent. will be paid forihwith, together with the distri- 
bution on tbe founders’ shares. The preference shares having 
received their full 6 per vent., the 14 per cent. benus will be added 
to the interim dividend on these stares, to be paid on July Ist next. 
The amount of ratee, including the proportion of those оп Wood 
Lane Works, amounted to over £3,000, being £750 in excess of the 
p year. A second station is in course of erection at Wood 

ane. On this station over £20,000 has been expended, although 
it has not yet been brought into use, and the company already 
bears its share of the interest ard sinking fund on the additional 
capital. The capacity of both Wcod Lane stations will be 9.500 
H.P., ard the maximum demand up to the present has been 4,500 
H.P. This large amount of spare plant increases the cost of pro- 
duction; if, bowever, this station can be joined np with the stations 
of other companies, the necessity for-so much spare plant will no 
longer exist, and considerable economies will be effected. Law 
and Parliamentary costs amounting to £363 were incurred during 
the year in opposing Electricity Bills brought forward by the 
L.C.C. and ctuers, and in promcting the Bill to enable this com- 
pany to amalgamate with otber West London companies. No 
Bil.s. however, passed during the session. 

This comp- ny is, in conjunction with the other electrical supply 
companies in London, promoting jn Parliament a Bill called the 
London El-ctric Supply Bill, of which the following are the prin- 
cipal provisions :— 

To authorise agreements between any of the companies for 
mutual assistance with respect to giving and taking supplies of 
electrical energy, and to provide generating stations, &c., in com- 
bination, including the establisbment of а joint committee to 
control such stations if necessary for the purpcse. 

To empower any or all of the companies to amalgamate subject 
to the sanction of the Board of Trade. 

To modify the existing power of purchase of the undertakings of 
the companies. 

In consideration of the above to impose an obligation upon all 
the companies to supply electrical energy for power purposes or to 
authorised undertakers at a price not exceeding £4 per Kw. per 
annum of maximum demand, and 4d. per unit for all energy 
supplied. 


ELECTRICITY GENERATED, SoLp, &с., D RING THE YEAR. 


Units generated and purchased ; 2,266,125 
Units sold—Pubhe lamps as © E 81,8411 

Private consumers by meter. - ©» š 1,700,154 

Total sold .. 2 5 = m T 1.791.025 
Units used on works .. T zu , 25,429 
Total units accounted for .. ae - s у ТР . 1.816,71 
Units expended in distribution, transformers and accumulators.. 750,071 


Public lamps . a m a e ne к T jx 52 
Maximum supply demanded 1,450 KW. 


The meetipg is to be held on Tuesday next, 26th inst., at 
Winchester House, 


Westminster Electric Supply Corporation, Ltd. 


THE directors' report for the year 1906 says that the supply of 
current has increased from the equivalent of 704,930 lamps of 
8 C. P., to the equivalent of 839,004 lamps, the largest addition in 
any one year, The length of roadway in which continuous-current 
mains have been laid now exceeds 80 miles, making about 310 
miles of ways, into which upwards of 253 miles of copper (strip 
and cable) have been drawn. In addition 3 miles of trunk mains 
(12 miles of ways) are laid in the company’s area to connect the 
stations with the Central Electric Supply Co.’s station at St. John's 
Wood. The Bill promoted in the last session of Parliament by 
this company in conjunction with other West-End supply com- 
panies, to enable economies to be made in the supply of electricity 
was not allowed to proceed, and the Committee appointed by the 
House of Commons rejected the L.C.C. Electric Supply Bill after 
esti Heavy Parliamentary expenses were 
therefore, again incurred last year in protecting the company’s 
The L.C.C. has deposited a new Bill for the ensuing 
seesion, and a company which has before sought powers to 
compete with existing undertakers js again coming forward, во that 
considerable Parliamentary expense will be necessitated The 
directors ате supporting, in common with the whole of the su l 

companies in London, a Bill to authorise the companies to 1 
com bination for the purpose of bulk supply, being satisfied that if 
adequate facilities were granted to the existing companies ther 

would be no need whatever for the provision of a supply in bulk P. 
any outside body. Such a solution is more in tbe interests of the 
users of electricity than the proposal of the L. C. C. to spend millions 


indirectly ү proportion of 

‚ dn all, the extra rates 

оп the Ordinary share capital of the Westm ace ne 

ance with the provisions of the L. C C. Ti : 

Honor e Scheme, the Council bave now provided 

Bec гу : nis to replace the company’s station in Millbank 
on they acquire by arbitration under the terme of their 
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Act. An interim dividend, at the rate of 11 per cent. per annum 
on the ordinary shares and the dividend on the 44 per cent. pre- 
ference shares, for the half-year ending June 30th, 1906, has been 
distributed. After allowing for depreciation, sinking fund and 
other charges, the net balance is £44,653, from which must be 
deducted the second half-year's dividend on the preference shares, 
which absorbed £8,686, leaving a balance of £35,967. Out of this 
the board recommend the payment of a dividend at the rate of 


13 per cent. per annum, less income-tax, for the past half-year, 
carrying forward a balance of £2,004. 


ELEC TRICITY богро, Ac, DRIN 1906. 
Bold to consumers 


= is T ot » . . 15,750,146 
Used on works for lighting, meter testing, &c... : 160,911 

Total .. i5 » xs * ps | .. 15,011,057 
Number of lamps on circuit, December 31st, 1906 N30, 004 


The annual meeting is to be held on Wednesday next, at 
Eccleston Place, S. W. 


Great Northern, Piccadilly and Brompton 
Railway Co. 


мів G. S. GIBR presided on Thursday last week at this company's 
half-yearly meeting held at Hamilton House. 

In moving the adoption of the report (see EI ECTRICAI. REVIEW, 
February 15th, page 276) he congratulated them upon the practical 
completion of the undertakiny. They had still to finish the short 
spur from Holborn to the Strand, which they hoped to open for 
traffic in the autumn, and some work still remained to be done at 
Covent Garden and Mayfair. With those exceptions everything 
necessary for the full operation of the railway bad been finished. 
He expressed the thanks of the directors and proprictors to all the 
officers of the Underground Electric Co. and of thiscompany, who had 
been engaged in the execution of works and the administration 
of affairs during the construction period. "Ine whole of the works 
had been carried out in a way which reflected credit on all 
concerned. The services of Mr. J. R. Chapman, the chief engineer, 
Mr. Mandelich, the secretary, and others were specially mentioned. 
The accounts ehowed that the capital expenditure during the balf- 
vear had been £844,013. The further capital expenditure estimated 
to be incurred during the current half-year was £300,000. Tae 
balance at the debit of capital account amounted to £1,111,453. 
and tbis was made up of £846,041 owing to the 
Underground Electric Co. and £265,000 which represented 
the contractors’ retention fund. The capital powers and 
assets available after clearing off the balance of the debit of 
capital account, was £623,746. Зете months ago they looked 
forward to the opening of the railway in January, but the works 
got forward so quickly that they determined to expedite the open- 
ing, апа by arrangement, with the contractors, the public opening 
was held on December 15th. They were greatly indebted to Mr. 
Lloyd- George, President of the Board of Trade, for performing the 
opening ceremony. They felt that the undertaking was started 
with the good wishes of the Government authorities most readily 
and heartily given. The principal difficulty at the opening of à new 
line was the ditliculty of getting the public to realise the existence 
of the new facilities. Only those who were brought into daily 
contact with such matters realised how extraordinarily ditlicult it 
was to get the peopleto know of new facilities, although they might 
be at their very door. They advertised the line very freely. They 
had to cboose between two courses ; they might have started on a 
moderate service, adjusting it to the tratlic requirements and 
increasing it as tratlic naturally grew, or they might start it at once 
with a full and liberal eervice and persevere with that in the 
hope that it would attract the public and get а more rapid develcp- 
ment. The directors chose, he thought wisely, the latter course, 
They were now running a service of trains at little over two minutes’ 
interval in the busy hours, and а fraction over three minutes at 
the: slack hours. They did the journey from Finsbury Park to 
Hammerim'th in 35 minutes, including all station steps, and from 
Finsbury Park to Piccadilly in 18 minutes; therefore, as regards 
frequency and speed—two principal factors in any urban train 
service— it would be recognised that they were offering the public 
good facilities. Since {Ье opening, everything connected with the 
operation hcd gone smoothly and well. There was one point that 
gave them special satisfaction. In all lines for the use of electric 
traction the question of wear of rails was an important one. He 
was glad to say that their experience of the Piccadilly line showed 
that they were getting lees wear of rails—that was a better service 
out of their raile—than any electrically. worked line with which he 
was acquainted. In regard to the fixing of fares, they had to 
choose between two systems—(1) uniform fares, (2) differential 
fares, and they had to remember that tube railways cost an 
enormous ваш to make, and the fares must be fixed with some 
reference to the cost of construction of the railway. He was 
decidedly in favour of low feres, but it was a mistake to 
make them too low. They must be fixed at reasonable figures 
in the interests both of the proprietors and, in the 
run, of the public. They decided to adopt the system 
of differential fares on the Piccadilly tube. In London traffic one 
of the most important factors was the existence of the ubiquitous 
'bus competition, and if they had adopted a uniform fare for the 
whole line they would practically have had to give up any hope of 
getting what one might call sbort-distance traffic. Any uniform 
fare would necessarily have been too low for tre longest distance 
and too high to enable them to get traffic for short distances. Both 
extremes, in his judgment, should be avoided on a line like this. 
It was better to adjust the fares carefully to the circumstances of 
the traffic. "They bad had some experience in the matter on the 
Bakerlco tube. They started on the uniform 2d. fare, and after 


long 


some experience they altered it to a system of differential fares 
and he thought the result had been quite successful. The traffic 
there was growing exceedingly well, and they were finding that 
they got very good tratti» indeed at fares below 2d., while at the 
same time securing satisfactory traffic at fares above 2d. It was 
thought that a tube would not be able to get people to travel 
between adjoining stations, but on the Bakerloo tube they got as 
many ав 1,000 passengers a day travelling simply between one station 
and the next. They bad now had a short experience of the resulte of 
the fares on the Piccadilly tube, and up to the present were quite satis- 
fied with the scale adopted. The figures for a recent week showed that 
they carried 39 per cent. of their traffic at 2d. fares; 21 per cent. 
at fares below 2d.: and 39 per cent, above 2d. There was no 
doubt that their traffic at fares below 2d. would show large growth, 
In watching the results, they must be guided by experience, and 
not become the slaves of any one system. They intended to 
reduce the fares shortly, finding that there were some stations 
where they did not think they were getting аё much traffic, or as 
much money, asthey would receive by charging at particular stations 
1d. and 11d., and so they were going to alter the fares, and proceed in 
that way to get their scale ultimately as perfect in its adjustment 
as they could make it. 'The chairman next referred to the 
arrangements which had been made for through bookings over other 
railways and the London United Tramways, and the probabilities 
of large growth of traffic resulting therefrom. 

Lord GEORGE HawirTON eeconded the motion, and it was 
carried. 


The dividend resolution (4 per cent.) having been approved, the 
retiring directors and auditors were re-elected. 


Kensington and Knightsbridge Electric Lighting 
Co., Ltd. 


THE directors’ report for 1906 says that the number of houses and 
shops connected with the system has increased from 3,693 on 
December 31st, 1905, to 3,977 on December 31st, 1906, while the 
number of lamps (8-c.P. basis) has increased from 326,827 to 353,532. 
The renewal account now stands at £66,379, being an increase of 
£8,708 over the amount of the account at the end of the previous 
year. After providing for the amount placed to renewal account, 
and after paying the dividends on the 6 per cent. first preference 
shares to June 3Oth, 1906, on the 5 per cent. second preference 
shares to September 30th, 1906, and an interim dividend at the rate 
of 10 per cent. per annum on the ordinary shares for the first half 
year, the balance standing to the credit of the net revenue account 
for the year 1906, is £12,017. Of the above tum £1,500 has been 
appropriated to the payment of the first preference dividend to the 
end of the year, and £625 has to be set aside to meet the portion 
of the dividend on the second preference shares accrued to the same 
date. It is propored to pay out of the balance of £9,892 a further 
dividend on the ordinary shares at the rate of 10 per cent. per 
annum for the past balf-year, making withthe interim dividend pa‘d 
on August 1st, 10 per cent. for the year. This will leave a balance 
of £4,042 to be carried forward. During the year further sub- 
stantial reductions have been made in the charge for supply, repre- 
tenting a considerable saving to the consumers. After the general 
meeting there will bean extraordinary general meeting for the 
purpose of confirming the resolution passed on the 7th inst, 
relative to tbe Bill now being promoted hy this company in con- 
junction with the whole of the other electric supply companies in 
London, the purport of which has been brought fully to the atten- 
tion of the shareholders. 

The annual meeting is to be 


held on 28th inst. at 148, Brompton 
Road, S.W. 


Cambridge Electric Supply Co., Ltd. 


THE directors’ report shows that during the year 1906 there have 


been connected the equivalent of 3,043 8-с.р. lamps, making а total 
to date of 53,379. The number of units supplied during the year 
has been 506,456, an increase of more than 36,000 units. During 
the year a complete new range of steam pipes has been installed. 
A new transformer sub-station has been built and the supply mains 
have been extended in several directions. An appeal has been 
lodged during the year against the increased rating assessment оп the 
company's undertaking anda substantial reduction has been obtained. 
The accounts of the company show a total profit for the year of 
£7,525, which, added to £1,392 brought forward from 1905, makes 
£8,917. After deducting debenture and other interest £1,395, 
placing £1,506 to depreciation fund account, which will bring up 
the tutal placed to the credit of that account to £10,000, and 
writing £250 off suspense account, there remains a balance of £5,763. 
An interim dividend of 24 per cent., absorbing £2,120, has already 
been paid, and the directors recommend the payment of a further 
dividend of 3} per cent., making 6 per cent. for the year. This 
will absorb £2,968, leaving a balance to carry forward, subject to 
adjustment of income-tax, of about £080. 
The meeting is to be held on Wednesday next. 


Oxford Electric Co., Ltd. 


THE directors’ report for 1906 says that the revenue account shows 
a profit (including £1,049 brought forward from last year) of 
£13,597. After providing £2,040 for debenture and other interest 
and writing off £673 on account of hire-purchase installations, the 
balance available for dividend is £10,884, which the directors pto- 
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pose to appropriate as follows:—Dividend at the rate of 7 per 
cent. annum on the ordinary shares (whereof 24 per cent. was 
paid in September), £7,000; 5 per cent. preference dividend, 
£376; to credit of reserve and renewal of plant account, £2,612 ; 
leaving a balance to be carried forward, £896. During the year 
£1,112 has been expended in plant replacements and charged 
against reserve and renewal of plant account. With the proposed 
appropriation from the profit of the year of £2,612, this account 
will then amount to £12,500. It is estimated that at December 
31st last there was the equivalent of over 80,000-c.P. lamps con- 
nected to the mains. The number of Board of Trade units sold 
during 1906 was 8 per cent. larger than in the previous year. Not- 
withstanding a reduction in the price of current to large consumers, 
the revenue from sales by meter bas increased by £1,203. The 
capacity of the generating station bas been increased by the pro- 
vision of a 200-Kw. three-phase dynamo. A new sub-station at 
South Parade bas been erected and equipped to supply the growing 
demand at Summertown, and two additional transformers, of а 
total capacity of 108 Kw., have been installed in other sub-stations. 
The supply mains have been extended in the Banbury, Woodstock, 
Lathbury, Warnborough and St. Mary's Road, and in St. Clement's, 
South Parade and Walton Street. The high tension system of 
mains has been extended to connect Summertown suh-station, 
The meeting is to be held at Oxford on Friday, March 1st. 


Metropolitan District Railway Co. 


Tax directors’ report for the half-year ended December 31st, 1906, 
shows that the expenditure on capital account during the balf-year 
was £75,396. The gross receipts amount to £215,846, being an 
increase of £12,336 on the receipts for the corresponding half of 
1905. The working expenses amount to £155,719, being an increase 
of £11,643, which had been mainly due to a fuller expenditure on 
maintenance. After providing for rent cbarges, interest on deben- 
tore stock, and other charges, the net revenue account shows a 
deficit of £38,485. To this deficit must be added the sum of 
£9,375, being the company's proportion of net revenue arising from 
the City line's joint undertaking, which, although included in the 


TRAIN AND Can-MirEAGE on DisTBICT Rattway, 


Hall-year ended Dec. 31st. 1905. 


sengers carried, for а gross receibt of which the District proportion 
was £190. Apart from these unprofitable passengers the increase 
in the average fare per passenger since the revision of fares took 
place has amounted to about one farthing per passenger. The 
directors consider that tbis increase, whilst not imposing any 
unreasonable burden on the public using the frequent trains which 
агр now being run, has placed the future earning capacity of the 
undertaking on a more satisfactory basis.. 


The opening of the Piccadilly tube Hammersmith to Finsbury Park) has 
diverted a considerable number of passengers from this company’s line, but the 
new route across London, and the valuable facilities for travel afforded by it, 
will, the directors believe, create so much additional trafe that this company 
will soon gain more than they have lost. The development which the new line 
will bring to the districts served by the Wimbledon and Putney Bridge line, 
and the lines west of Hammersmith ton the latter of which many fares were 
reduced on the opening of the Piccadilly tube, in order to aid the expected 
development) will be greatly to the advantage of this company. "Through fares 
are now in operation between this company’s stations aud stations on the 
Piceadilly tube, and also with the London United Tramways, and the public are 
already taking advantage of these facilities in inereasing numbers. Negotia- 
tions are proceeding satisfactorily with the London, Tilbury and Southend 
Co. in regard to the payment by that company for the working by this 
company's rolling stock of the train services run to and froin East Ham, but the 
directors of the Tilbury Co. have thought that whilst these negotiations 
are pending it is undesirable that Mr. Stride should be a member of the boards 
of both companies. Mr. Stride has consequently retired from the board of this 
eompany, and by his retirement the directors lose а most valued colleague, The 
vacancy on the board thus created has been filled up by the election of Mr. 
John Young, of Woking, to be a director of the company. 


MILEAGE STATEMENT. 


Half-vear TON . 
ended Miles Miles Miles соп. Niles 
Dec. 31st, autho., con- ai be worked 
bue ue | rised. е constructed Wer. 
M. M. C. M. с. M. C. AM. С 
24 10 Lines owned by company 28 19 24 24 4 25 24 10 
3 ER Do. partiy owned $ з 58 3 58 — В ен 
0 6 Do. jointly leased — — — 0 € 
0 38 Do. worked 2 vu — е — о 38 
18 685 Foreign lines worked over — — — 18 єн 
47 20 Total .. .. 32 27 28 2 4 25 47 20 
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Total miles run by 


bz нА К | Е 
оаа W | TRAIN-MILFAGE, District Co's Other E Total District trains, including 
joint and foreign lines. | | trains. MEET ' mileage, on joint and 

| | з. foreign lines, 
284,943 Passenger trains— Steam (L. N. W. only in 1906 — 8,482 8,182 € 
1,117,443 Passenger trains—Electr?c ue es 1,010,457 160,556 1,171,013 1,623,758 
444 Goods and mineral trains (Midland, &c.7 | 284 2,765 3,049 542 
wu — Е ü ĩᷣͤ TT — — CS 
1,409,830 Total. 1.010741 171,803 1,182,544 1,6 :4,300 
N— — —À —— | — — ———- —— „ — 
8,532,687 Passenger car-mileage ... 3,970,222 1,225,265 5, 195.487 7,018,962 


net revenue account, is not available for payment of debenture 
interest, being specially appropriated to the payment of dividend 
on the 4 per cent. guaranteed stock. With the above-mentioned 
addition, the deficiency for the half-year chargeable to capital 
under the company’s statutory powers is £47,860. The dividend 
payable on the 4 per cent. guaranteed stock is at the rate of 
£1 10s. per cent. per annum, which will be paid on February 27th. 
та in working expenditure is exhibited in the following 

Halt-year Half-vear 

ended ended 


Dec. 31, Dec. 31, Increase. 
E 1909. 1906. 
aintenance of Say and works .. £15,0%4 £26,591 £11,357 
aintenance of rolling stock TN 15,108 19,224 3,921 
working and traftic expenses, | 
after deducting the balence of 
to Dune for work done for and 
y oat companies et и? 75,794 73.582 dec. 2,462 
Other ene vs 4 s ET 19,198 20,646 1,448 
> ea M 18,727 16,126 dec. 2,601 
£144,076 £155,719 £11,643 = 8&8 “5 


The following table gi i 
gives a summary of comparative figures for 
the second halves of the years 1905 and 1906 = à 


Hall-year  Half-year 
ended ended Incr z 
Dec. 31, Dec. 81, ncrease. Bon 
Passengers, including workmen ' к: | 
imee t ticket holders’ 
e ee „ „ ee Я, ) : : 
кент ет 28,282,491 80,182,137 1,899,706 6-72 
Pane К 7,585,940 — 8,674,750 1,088,850 35 
Average receipt per m ЧА £185,728 £109,257 £18,059 17.30 
mi " + ы Ф 1:58 > == HE 
leage on District Railway 1,094,406 1, 182,544 148,088 14:82 


The revision of 
Th fares waa 


nos 9 comparative table sh { ; 
increase І ows that notwithstanding the 
vee кча made іп some of the fares the average receipt per ү 


place in the number of pas 


Smithfield Markets Electric Supply Co, Ltd, 


Мв. H. S. Leon presided on Friday last at the annual mecting 
held at Winchester House. 

In moving the adoption of the report (see ELECTRICAL Review, 
Feb. 8th, p. 237), the CHAIRMAN said that the amount spent on capital 
account during 1906 was £1,500. The mechanical stokers to which 
he referred last year were now installed, and the greater part of their 
cost had been paid. So far as they had been in usc they had quite 
justified their expenditure. In the full year of 1907 the coal saving 
should be even more developed. In regard to the revenue account, 
although the output in units was 30 per cent. larger in 1906 than 
in 1905, the expenditure in 1906 was £100 less than in1905. He 
was sorry to say that it was not possible to anticipate that that 
could be repeated this year, because of the price of coal which wes 
continually tending upwards, A large part of their coal contracta 
for the year had already been made at about 3d. or 4d. more than 
last year, but for the balance they would have to pay more. ]t 
was Just as difficult to conduct a successful speculation in coal as 
їп anything else. The decrease of £1,400 in net revenue 
was due not to the amount of electricity sold but to the 
reduced price obtained both for lighting and power, and 
rates and taxes had increased by no less than 80 per cent. over 
1905, due almost entirely to an increased assessment. The rates 
and taxes now paid represented fully 1 per cent. of the ordinary 
share capital, This was most uDreasonable, and he thought (беу 
could fairly claim an alteration in the assessment when the time 
came. They had no longer received the £1,500 from the cold 
store in the form of rent. The whole of that sum except £95 odd 
had been absorbed by the cold store on account of current supplied 
They had lost their chief engineer (Mr. Ridley), who was aa 
valuable servant of the о but had improved himself by 

raiscd their second engincer to the 


l been given. 
In the report that the dividend 
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just as much dissatisfaction as by their saying nothing about 
it. They thought it best to say little, and leave all reasons 
to be given at the meeting. The contract with the City 
Corporation expired in 1913, and the continuance of the com- 
pany's business in the present premises depended entirely upon 
the goodwill of {һе Corporation. They were not a com- 
pany authorised by Parliament or fortified with a provisional 
order. In February last the auditors quite rightly—aud heewas 
much obliged to them for doing it—wrote to the board a letter which 
he (the chairman) read last year, pointing out that consideration 
should be given by the directors to the policy to be adopted for 
the capitalisation of its revenue in view of the contract expiring 
in 1913. The board then proceeded to consult its lawyers, and 
immediately took advice of courscel as to whether the company was 
justified in paying out more cash dividends before a new contract 
for a longer period was made by the Corporation. Counsel advised 
that it was not justified in so doing, and that until a fresh arrange- 
ment should be arrived at with tue Corporation, it would be wise 
to conserve all cash assets as the property of the debenture holdera. 
Naturally the next step for the board to take was to approach the 
Corporation and to endeavour to obtain a new contract. They 
were granted an interview with the committee of the Corporation 
appointed to deal with the matter. They were most courteously 
received, and the case was given a full and sympathetic hearing. 
After some time the company was informed by the Corporation that 
its application for a new contract was, for the moment, pre- 
mature. The board did not take that as a final answer, 
as a refusal, and it was to be hoped that when the 
right time came a fresh arrangement, fair to all parties, would be 
arrived at. Shareholders now knew exactly as much as the board 
itself about the case. Ur der tbose circumstances, and underthe advice 
of the auditors and counsel, the company became for all purposes а 
debenture company. The position of the holders of debentures 
should һе secured. All net protits were hoarded for their benefit, 
but against that it was very important to consider that—all 
reversio 18 belonged to the shareholders after the debentures were 
paid off in full. Tbat should be of some value. When all their 
contracts expired the markets must still be lighted, and no one 
would be in such a good position to light them as the company, and 
the value of the plant, plus the money which they would have in 
hand, should be enough to pay off the debenture-holders with, be 
trusted, a substantial sum for the benefit of the shareholders. How- 
ever, they must not take this in the form of a prophecy —he was 
not going to make any prophecy as to the future, but he could only 
hope for the best. He was afraid that the trustees for the first 
debenture-holders might not permit the board. when the time 
came ia 1903, to pay off thesecond debentures, but that matter was 
now sub judice, and they would have to be guided by the legal 
opinion demanded in a friendly way by the first debenture- 
holders. It might be of some interest to them to know that 
he was almost tbe largest shareholder in the company, and 
quite the largest debenture-holder in both classes of debentures, 
and he trusted they might take it as some sort of an assurance —not 
an insurance—that the interests of all three classes would be looked 
after. The board had had tne courage during the last few months 
to buy £3,300 of the first debentures in the open market, and had 
cancelled them. That reduced the amount of the outstanding first 
debentures to £46 700. It was obvious to all what an enormous profit 
there must be to the company by that transaction, against which it 
must be remembered that the cash reserve fund was reduced by the 
price paid for the stock. Before buving that stock, they were 
legally advised that the directors were quite justitied in taking advan- 
tage of the opportunity of buying the stock in the open market at a 
low price for the benefit of the company. 

Mr. E. Ѕснемк seconded the motion. 

Mr. G. H. BAOVUdHAM GLASIER (one of the original directors of the 
company, and the vice-chairman of the Charing Cross, Ci'y and 
West-eud Co.) said that, at any rate, to the ordinary shareholder 
the remarks of the chairman would not be particularly pleasant. 
He ventured to suggest that there was no reason why the dividend 
which had been earned during the year should not be paid to the 
shareholders to whom it belonged. He failed to sce any reason at 
all why the earnings of the company were, from the last dividend 
in 1905, to be acccumulated forthe pay ment of the debenture-holders. 
The debenture holde:s' tecurity, he took it, was to be the same thing 
that the shareholders subscribed their capital for, the company, the 
undertaking of the company and its assets. Now, how the deben- 
ture-holders could, as it was rather to be assumed they had, at this 
period, so many years before the existing licence from the Corpora- 
tion of London had expired, take the protits which were now being 
made, he failed to see. The chairman had said that they took 
counsel's opinion on the matter, and that opinion appeared to have 
been made on the suggestion of the auditors. But he did not see 
why there was any necessity to take counsel's opinion upon a 
question of that kind, unless the debenture-holders themselves had 
taken some action which gave notice to the company that they 
were going to make an application tothe Court to prevent the com- 
pany from dividing the profits which they earned during the last 
year. He asked the chairman whether he was wrong. Were the 
debenture-holders in course of applying to them and giving notice 
that unless they reserved the whole of the profits for them, that 
they would take legal action to compel them to do it? 

The CHAIRMAN said the trustees for the first debentures had not 
done во, but he had no doubt they wonld. 

Mr. BRovGHAM GLAS! ER said that if they had not received such 
notice, he failed to see any legitimate reason for the board 
presenting that report intending to pass the dividend, and saying 
that they intended to accumulate tbe whole of the profits from the 
undertaking until 1913, and that those profits, which were legnti- 
mately those of the ordinary shareholders, were to be allocated to 


the debenture-holders as being something which was not secured to 
them under their trust deed. There might be some reason for it. 
He was largely interested in various electrica] undertakings, and 
had had a good deal to do in connection with the Smithfeld 
Markets undertaking itself, and knowing that there was a guarantee 
given by an exceedingly wealthy man in connection with this 
very matter, he failed to see апу cause for the proposed action of 
the directors. 

Dr. BcTLIN said that he bad property in many companies, but he 
did not attend the meetings. He had come down because he was 
moved with curiosity. He never remembered in all bis experience 
of 25 years to have received so singular a report and balance-sheet. 
Here was a company which was appar.ntly doing very well, which 
had -made а profit almost the same as last year, and paid 3j per 
cent. to its ordinary shareholders, but, to his astonishment, the 
dividend was passed. He made iuquiries in the City, and found 
that they held their lease at the goodwill of the Corporation 
solely, aud had expended considerable money upon tbe worst 
possible security. They were a pack of fools to put themselves 
in the hands of the Corporation, It was his business as a 
shareholder to have looked into it, but he now saw tbat they 
were in a very ditlicult hole. He always liked to see a good fight 
made, but here he did not see what sort of a fight they were going 
to make, They had hoped to obtain from the Corporation a lease 
of 15 years, and under these circumstances they wanted to show a 
bold face to the Corporation and do everything they could to 
persuade them to give such renewal. They were gathering their 
clothes about them and collecting their money and saying to the 
Corporation that they did not in the least expect that they would 
have a renewal of the lease. If they were going ta give up their 
lease they naturally boped that the Corporation would give them 
something for their mains and property. When he looked at the 
accounts showing that everythiug had cost £123,000, he naturally 
thouzbt the debentures were secured on the property of the 
company. He did not suppose that thé property was worth 
£123 000, but he thought it was equal to two-fitths, which would 
cover the value of the debentures. It was a faked up account, and 
was of no value. They had a good le on paper. They were 
now giviuy it out to the public tnat their property would not cover 
even the value of the debentures. He regarded that as a most 
singularly feeble policy to be taken in face of such serious 
ditficulties. 

e The CHaIRNMHAN did not offer any reply at this stage, but put the 
resolution to the meeting, when only one hind was put up in 
favour of the report, all others present voting against it. 

A very lengthy discussion ensued in which Mr. Brougham 
Glasier, the auditor (Mr. Rhodes), and the chairman took part. 
The auditor said that t was not a matter which was being brought 
forward in the interests of the debenture-holders. The time had 
arrived when they had in view the end of the licence in 1913. It 
was the company s duty, the directors’ and the shareholders’ duty, 
and it was the auditors’ duty to see that tbe company's capital was 
conserved. The capital had been conserved up to a point by 
putting vear by year certain sums to reserve, but the time came 
when they considered it necessary to poiut out to the directo's as 
to whetber the amount being put by for the past was sufficient. 
They went to counsel aud were advised that it was not. The 
directors considered What sum would be sufficient in order to meet 
not only tre debentures but as much of the capital as possible at 1913. 
They came to the couclusion that no amount anything less than the 
full earnings of the company fur tue time being was sufficient for 
the purposes. That was the reason the money was being put as 
explained. It was not for the protection of the debenture-holders, 
but for the protection cf the company's capital in general. Mr. 
Glasier replied that the argument was fallacious, and the auditor 
said ditto regarding Mr. Glasier's statement, and after much more 
argument it was resolved that Mr. Glasier and Dr. Butlin should 
be a deputation from the shareholders to discuss the matter with 
the board. 


The meeting was then adjourned until Friday, March 15th. 


— 


Chelsea Electricity Supply Co., Ltd. 


THE directors’ report to December, 1906, states that the profit for 
the year amounted to £31,814, which, with £916 brought forward 
and £289 balance of interest, makes a total of £33,019. After 
deducting interest on debenture stock, £7,875; interim dividend, 
6 per cent. on preference thares, £900; interim dividend on ordinary 
shares at the rate of 44 per cent. per annum, £5,562 ; there remains 
a balance of £18,683. Out of this the directors recommend that 
£11,129 be placed to credit of renewals and depreciation fund; 
that a final dividend be paid on the preference shares, making 
6 per cent. for the year, £900; a final dividend on the ordinary 
Bbares at the rate of 44 per cent. per annum, making 44 per cent. 
for the year, £5,562; leaving a balance of £1,092 to be carried 
forward. The directors regret that, notwithstanding an increase in 
the number of units sold, the profits, for the first time in the 
history of the company, show a decrease as compared with those of 
the previous year. This decrease is attributable to-) An increase 
of upwards of £2,000 in the rates, the result of an increase of 
90 per cent. in the assessment of the company's property made at 
the last quinqueimial valuation. This accounts for one-half of the 
reduced profit. (2) The amount of unlet and unoccupied property 
in the district, which was unusually larze during the year. (3) 
Reductions in price which have been made to customers, principally 
for power aud heating purposes. The number of lamps connected 
on December 31st, 1906, was 233,305, an addition of 11,496 during 
the year, and the total number of units sold was 3,307,714, being 
85,676 more than the previous year. The London Electrical 
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Supply Companies are promoting a Bill in Parliament to give them 
wers of association, which, if granted, should effect economies in 
the cost of production and enable them to deal satisfactorily with 


the question of bulk supply. 
The annual meeting is to be held at Winchester House on 


Wednesday next, 27th inst. 


National Electric Supply Co., Ltd. 


Tue report of the directors for the year ended December 31st, 
19 6, showed that 135 new consumers and additions (10,721 8-c P. 
lamps had been connected to the mains. Extensions of mains bad 
been laid to the extent of 24 miles, and a chemical oil separator bad 
been added to the plant at the works. The expenditure on capital 
account for the year was £3,200. 4 per cent. preference shares to 
the amount of £135 bad been allotted, and loans at 4 per cent. 
interest had been accepted to the amount of £5,149 during the year. 
Loans to the amount of £5,857 had been repaid. The gross profit 
for the year was £13,499, whicb, with the balance from last year, 
made а total of £13,722. "This has b: en nppropriated as follows:— 
Interest on loans and bank interest, £1,815; reserve for deprecia- 
tion on machinery, &c., £3,800; reserve for bad and doubtful debte, 
£150; payment of 4 per cent. per annum dividend on preference 
sbares, £3,270; payment of interim dividend, at the rate of 3s. 

rshare on the ordinary sbares for the half-year ending June 30th, 
1906, £1,627, and at the rate of 4s. 6d. per share on the ordinary 
shares making 78. 6d. per share for the year ending December, 
£2441; to payment of & dividend of £1 7s. 2d. each on the 
founders’ sbares of the company, £136; balance carried forward, 
£482, The plant and machinety have been maintained in a bigh 
state of efficiency, out of revenue. ; 


ELECTRICITY GENERATED, SOLD, &c. 


Units generate d.. к. ee e os = . . = 1,659,894 
Quantity sold— Public lamps s S yi ; 61,030 
Consumed per meter Б А 1,466,000 
Total sold oe E oe ec ae ee 1,530,039 
Quantity used on works as "- E 77,617 
Quantity used in transmission 41.793 
1.619.452 


Total accounted for 
Not accounted for 10, 141 


Public lamps x 2 185 s : .. 45 of 440. watts. 
The annual] meeting was held at Preston on 7th inst., Mr Booth 
presiding, The chairman referred to the very encouraging prospects. 
He said that they had generated 157,000 more units, but the cost of 
coal and water was £600 less. The report was adopted. 


South Metropolitan Electric Light and Power 
Co., Ltd. 


Тнк directors’ report for the year ended December 31st, 1906, 
states that the revenue account shows a credit balance of £24,119, 
which with £1,93€ the profit on the sale to the Beckenham U.D.C. 
and £7,748 the balance brought forward, makes a total of £33,806. 
Alter deducti: g £9,025 for interest on debenture stock paid and 
a:crued, and for other interest, and £4,129 for interim dividend 
paid on the 7 per cent. cumulative preference shares, there remains 
a ba'ance of £20,652, which the directors recommend be dealt with 
55 follows: Final dividend to December 31st, 1906, upon the 7 per 
cent com. pref. soares, £4,129; to depreciation account, 45, 000; 
to preliminary expenses. £1,419; to dividend upon the ordinary 
shares at the rate of 24 per cent. per annum, £3,000; balance 
carried forward, £7,104. The business of the company continues 
to make steady progress, as will be seen by the following com- 
parative figures: 


8« г (35-watt) lamps. Nin Ber 
Я — Gross - | Net 
Year. Connected at I of Revenue. Expenditure, Revenue, 
(ud of year. acresse. consumers, 
1508 60,540 15,621 1,734 £19,450 110 £8409 0 0 411.041 
199° — 10«301 47,871 9,555 428,796 16 6 412.222 0 8 £16,575 
1405 125,674 17,283 2.858 4.421 13 11 413.20 4 7 £22,131 
1436 144,712 19,638 3,200 — £28,244 13 6 414.125 15 10 424,119 


* Including Crystal Palace Co.'s area from June 16th, 1904. 


The net revenne account has been adversely affected to the extent 
of about £1,500 by an accident which occurred at the Greenwich 
generating station on December 20th last. The reinstatement of 
the damaged buildings and plart is now practically complete. The 
total damage is estimated at about £5,000, for which a claim will 
be made against the parties responsible. Tue new power house is 
expected to be in operation next month, when the company will, 
by more economical production, be able to deal with the increas- 
Ing demand for power and supply of energy in bulk. Provision 
bas been made to extend the present plant of two 1,500-K w. turbo- 
generators by an additional two 3,500-K Ww. machines as required. 
The above plant will then complete the first portion of a power 
hove desigr ed for a normal capacity of 30,000 xw. The London 
electric liybting companies are applying for powers in the present 
Session of Parliament to make agreements for mutual assistance 
and for the supply of energy in bulk to and for taking energy from 
опе another; and an extraordinary general meeting will be con- 
vened in due course to consider the Bill. 

Dividend warrants will be posted on Wednesday 27th inst. The 
meeting is to be held on that day at Winchester House, .. C. 


W. T. Henley's Telegraph Works Со, Ltd.— 
Bu*ject to audit, the directors recommend а dividend on the 
Ordiuary shares of 15 per cent. (less income-tex), for the year 
ending December 31st, 19^6 less the interim dividend of 5 per 
s р on September 186 last. The dividend for 1905 was at the 

Tate, 


City of Carlisle Electric Tramways Co., Ltd.—The 
directors’ annual report for the year ended December 31st, 1906, 
states that the revenue account shows a surplus of £1,903, being 
a decrease of £443, as compared with last year; and the balance of 
profit and loss account, after providing for debenture stock interest 
and debenture stock trustees’ remuneration, is £583, which the 
directors recommend shall be carried forward, The car-miles ran 
in the period have been 350,417 ; the nuuber of passengers carried 
2,790,699 : and the total rece. pts amounted to £10,254. being increases 
of 21,709 miles run, 49,353 passengers carricd, and £135 1n receipts, 
respectively. The revenue account shows £9,600 tr.tlic receipts; 
£398 parcel receipts; and other smaller items making a gross 
income of £10,254. On the expenditure side there are: To electrical 
energy, £2,782; running expenses, £3,456; maintenance and 
repairs, £928; and administration and general expenses, £1,185, 
a total of 48, 352, leaving the surplus, mentioned in the report, of 
£1,993. 


Charing Cross, Euston and Hampstead Railway Co. 
—The half-vearly accounts submitted at the meeting held last 
Friday at Hamilton House, Victoria Embaukment, E. C., show a 
capital expenditure for the half-year ended December, 1906, 
amounting to £620,706, making a total expenditure of 44 991,585. 
During the current half-year the expenditure is estimated to be 
£300,000, and in subsequent half-years, £476,414. It is announced 
that the railway will be opened for public traffic about June let 


next. 


Giant's Causeway Electric Tramway Co.—The report 
for 1906 states tbat the receipts have increased from 43, 376 in 1905 
to £4,179 in 1906, aud the number of passengers from 125,519 to 
140,191. The electric plant, generators, insulators, and wires have 
been overhauled, but notwithstanding increased items of expendi- 
ture, the net profits remain practically the same as in the previous 
year, the figures being £1,753 for 1905 and £1,737 for 1906. Since 
the introduction of the overhead electric system in 1599, the net 
profits, which only amounted to £502 in 1895, increased to £914 in 
1899, to £1,263 in 1902, to £1,479 in 1904 ard to £1,737 in 1906. 
From these profits the directors have paid 4 per cent. on £24 050 of 
debenture stock and mortgage, and bave reduced the outstanding 
debit on net revenue accouut from £1,455 to £797. The engineer's 
report states that the number of miles sun by electricity was 28,754, 
at a working cost of 44d. per mile, aud the number of miles run by 
stcam was 9,227, at a working cost of 1s. 34d. per mile. 


Mather & Platt, Ltd.—The report for the half-year 
ended December 31st last shows a net profit, after charging depre- 
ciation, of £50,273, plus the balance brought forward of £25,107. 
The directors now recommend a dividend at the rate of 7 per cent. 
per annum on the ordinary shares tor the balf-year to December 31st 
last and a bonus at 14 per ceut. for the balf-year, transfering to 
reserve account (bringing up the amount to 4300, 000) £30,030, 
leaving to be carried ѓо мага, £15,350. Mr. Hardman A. Earle and 
Mr. Colin Mather have resigned their office as directors; the board 
have elected Mr. Alan E. L. Choriton to fill one vacancy. 


Electric Supply Corporation, Ltd.—At an extra- 
ordinary meeting held at Saliebury House on 18th inst., the resolu- 
tions passed on January 3let approving the company's Bill were 
confirmed. 


Mid-Cheshire Electrie Supply Co.—The directora 


have declared a dividend of 34 per cent. for the past year. 


Stock Exchange Notices.—<Applications have been 
made to the Committee to appoint a special settling day in :— 
London Electrobus Co., L.td.- 46,541 shares of £1 each, fully and partly s.) 
paid, Nos. 1 to 46,441. 
And to allow the following to be quoted in the Ofcial List :— 


Bournemouth and Poole Electricity Supply Co., Ltd. - Further issue of 7,500 
6 per cent. cumulative second preference shares of £10 each, fully paid, 
Nos. 40,001 to 47,500. 


Yorkshire (West Riding) Electric Tramwars Co., 
Ltd.—The report for 1906 states that the operations, after pro- 
viding for all experses, including repairs and renewals, resulted in 
а net income of £19,502. Adding the balance brought forward, 
£1,306, the available profit is 421,199. Debenture interest (less 
income-tax) absorbs £11,756 ; reserve for depreciation and rerewals, 
£5,000; and there is carried forward £1443. The passengers 
carried duriug the year numbered 6,169,145. and the miles run were 
1,414,767, as against 5,003,637 and 1,271, (30 respectively for the 
}revious year. The tramways from Nora anton to Pontefract, 
through Castleford, covering 7:9 route miles, were opened on 
October 29 b, and the company has only benefited by the receipts 
from this section for two months. 


Prospectus.— Bahia Tremiay, Light and Power Co, 
— Subscriptions bave this weck been invited for $2,804,400 5 per 
cent. first mortgage debentures at 90! per cent. 


Telegraph Construction and Maintenance Co.— 
The directors in their report for 1906 show a net profit of £62,777, 
after charging the interest on the debentures. Tothis sum must 
be added £103,760 brought forward. From this amonnt is deducted 
the interim dividend of 5 per cent, amounting to £22,410, leaving 
£ 49,128 to be dealt with. The directors propose to distribute a 
dividend of £1 4s. per share, absorbing £44,820, being at the rate 
of 10 per cent., and making, with the amount already paid, a total 
dividend for the year of £1 16s. per share, or 15 per cent., free of 
income-tax, leaving £104,308 to be carried forward. 
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MARKET QUOTATIONS. 


Wednesday, February 20th. 


OHEMIOCALS, &e, 


a Acid, Hydrochlorio ee ‚ percwt. 
a „ Nitric .. ве “x e рег ewt. 
a  Oxalic.. . perewt. 
а „ Sulphuric . percwt. 
a Ammoniac, Sal “a . Per cwt, 
a Ammonia, Muriate (crystal) . рег ton 
а X TP os S рег ton 
a Bleaching powder .. .. рег ton 
a Bisulphide of Carbon . per ton 
a Borax ie s . per ton 
a Copper Sulphate . .. per ton 
a Lead, Nitrate s; . per ton 
a , White Sugar.. .. per ton 
a „ Peroxide . per ton 
a Methylated Spirit .. a .. per gal. 
a Potassium B:chromate, in casks per lb. 
a Potash, Caustic (75/50 ) .. per ton 
а " Chlorate a we Porth. 
“ " Perchlorate es ‘pur lh. 
в Potassium Cyanide .. per lb. 
a Bhellac s ss .. Per ewt. 
a Sulphate of Magnesia . per ton 
a Bulphur, Bublimed Flowers per ton 
a эз Recovered ‚э . pertcn 
a Ае Lump ae M .. per ton 
a Boda, Caustic (white 70% per ton 
a „ Chlorate - 585 „ perth, 
a „ Crystals é Ws .. рег ton 
a Sodium Bichromate, casks .. per lb. 
a " Cyanide (basis 100 725) .. per lb. 
METALS, &o. 

b Aluminium Ingots, in ton lots .. per ton 
b 5 Wire, in ton lots .. рег ton 
h " Sheet, іл ton lots. per ton 
p Babbitt's metal ingots .. .. рег ton 
с Brass (rolled metal T to 12%) basis per lb. 
c „ Tube (brazed) s .. per lb. 
C ov „ (solid drawn)., .. per lb. 
c „ Wire, basis .. ae .. per lb. 
c Copper Tubes (brazed) ee per lb. 
e "i » (solid drawn) e per lb. 
u Copper Bars (best selected) . рег ton 
Copper Sheet ee ee per ton 
( » Rod sis 6% . рег ton 
e „  (Electrolytio) Bars per ton 
е 90 [TY Sheets per ton 
е rt) n Rod „ per ton 
е i H.C, Wire per lb 
f Ebonite Rod T oe .. per lb 

-" Bheet oe ee . per lb 
n German Silver Wire as e. per lb 
h Gutta-percha, fine ee ee per lb 
h India-rubber, Para fine. ee per lb. 
i Iron, Charcoal Sheets ee per ton 
i „ Pig Cleveland warrants) per ton 
i „ Forgings, according to size per ton 
з 9, Scrap, heavy as . рег ton 
i „ Wire, galvanised No.8 .. рег ton 
g Lead, English Ingot ee „ рег ton 
fl IT! [T] Bheet ee ee per ton 
m Manganin Wire No. 28 .. ee per lb. 
g Mercury T Hm is . per bot. 
d Mica (in original cases) small .. per lb. 
d у m „ medium per lb 

ài $5 „. large .. per lb. 
p Phosphor Bronze, plain castings per lb 
p „ rolled bars & roda per lb. 
р i „ strip & sheet per lb 
o Platinum РЕ T es рег os. 
e Bilicium Bronze Wir a . per b. 
1 Steel, Magnet, &co'd'g to desc'p'n per ton 
99 oe bars ee ee 

о Tin, Block (English) >% e. рег ton 
п oe Wire, Nos. 1 to 16 oe ee per lb. 
p White Anti-friction Metals— 

„White Ant brand. der ton 
k Zino, 8h’t (Vieille Montagne bnd.) per ton 


4210 
461 to £203 
11¹d. 


£19 15 to 
£19 176 
£21 5 to 
£21 7 6 


E 
6d. to M. 
9/6 to (. 
4/6 to 8/6 
1/43 to 1/6: 
1/54 to 1/6: 
1/6 to 1/10 

150/. 


£61 to £85 
£30 15 


Quotations supplied by: 


a G. Boor & Co. 


b The British Aluminium Co., Ltd. : 


c Thos. Bolton & Sons, Ltd. 
d F. Wiggins & Sons. 
e Frederick Smith & Co. 


f India-Rubber, G.P. and Teles. 


Works Co., Ltd. 
g James & Shakspeare, 


Scarborough 


January ist, 1906. 


the revenue account of £4,537. 


the year, w 
forward. 


Electric 


ee 
se 
ee 


ee 


LTdce. 


ee 


2/5 dec, 


2/6 dec. 


£2 dec. 


Morris Ashby, Ltd. 
m W. . Glover & Oo., L0, 
п P. Ormiston 


o Johnson, Matthey & Oo., Ltd. 


р The Phosphor Bronse Со., Led, 


Supply Co, Ltd. — The 
directors’ report for the year 1906 states that the amount of energy 
supplied to the Scarborough Tramway Co. was slightly in excess of 
that eupplied in 1906. The receipts for energy supplied for lighting 
suffered from bad trade, empty houses in the town, and also 
from the reduction in the charges, which came into effect on 
The capital outlay during the year had been 
£3,427, as against £4,636 in 1905. The accounts showed that, after 
placing £500 to the depreciation account, there was a balance on 
The directors recommend that a 
dividend be paid, free of income-tax, at the rate of 44 per cent. for 

ich will absorb £4,365, leaving £172 to be carried 


STOCKS AND SHARES. 


Tuesday Evening, 
Mone than a month has elapsed since the last reduction in the 
Bank Rate took place, and still there is no indication of another 
fall. Indecd, some of the authoritics in Lombard Street speak of 
the chances being in favour of the 5 per cent. minimum lasting for 
several weeks longer. From this direction, therefore, investment 
markets obtain no assistance, and the volume of business is setting 
towards speculative investments more than to gilt-edged securities. 

Home ltailway stocks are lamentably wesk. Central Londons 
are all er. dividerd, the Ordinary and Preferred 2 points and the 
Deferred 4 points. But the latter stock has dropped no less than 
7 to 583, and the Ordinary is 3 down at 74 the dividend accounts for 
2 of this. The longest worm, of course, has a turning, and one of 
these days the public will start purchases of Central London 
Deferred, though of this there is no present sign whatever. City 
and South London has fallen 1 to 44. 

The most noticeable stock in the Home Railway market is 
London and Brighton Deferred, which fell from 115 to 102 c 
5 points dividends. Proprietors must pray for the swift electrification 
of the part of the liue which is to be altered ; the loss of traffic 
goes on increasing steadily every week. | 

News of an American being appointed general mansger to the 
Underground Electric Railways of London has produced no fiuc- 
tuations in the prices of the stocks. Districts are 164. Bakerloo 
Debenture at 941, Piccadilly Debenture at 894, and Charing Cross 
Debenture at 864, have not altered to any extent for some time 
past. Metropolitan Consolidated slumped to 44). 

British Electric Traction Ordinary shares are à down, to 3j, and 
the Prefererce at 7j are ¢ Gs. There is a rather unkind joke which 
says that the Ordinary are still cum. dividend. Calcutta Trams 
bave begun to harden up again, both old and new Ordinary adding 
à to their prices. The Argentine division is steady, with barely a 
change worth noticing. London United Preference fell 4 to d, 
and the Debenture stock a point to 894: both are getting nearer 
their intrinsic value now. There is id fall in Metropolitan Electric 
Tramways Ordinary shares. Dublin United and Potteries Prefer- 
ence are ex dividend. 

Dividend announcements affect the Electricity Supply market 
but little in either direction. This week the tone is slightly harder, 
but movements are few. The most noteworthy are the rises 
of j in Edmundson's Ordinary and } in the Preference. After 
the sustained fall in esch class, this rally should carry an unusual 
amount of comfort. Metropolitans recovered the 5s. lost a week 
ago, and the other fluctuations are small declines causcd by the 
ditidend markings. The Westminster's report was regarded with 
some favour from the progress of which it tells, but it also con- 
tains a very strong hint of the fight with the Lordon County 
Council which the metropolitan companies have still to face. The 
Preference аге à lower at £8. The Notting Hill report is quite a 
good one, and the Kensington and Knightsbridge is reasonably 
satisfactory. 

Why Anglo-American Telegraph Deferred stock should have 
been put down to 214 (after felling to 213) is a mystery which 
nobody can quite understand. This is a drop of 34 in a fortnight, 
or 54, allowing for the deducted 35s. dividend. Hundreds of 
thousands of stock, pawned, it is said, have been flung пропа 
market not erger to take more upon its book after the rapid 
advance in the price, and both the Stock Exchange members 
declared defaulters the other day had commitments open for the 
rise in this stock. Anglo Ordinary and Preferred are a trifle down 
in sympathy. Great Northern shares fell £1 to 374 and Commercial 
Cable Debentures 14 to 96, but the general steadiness of the market 


finds a commentary in the advance of 2s. 6d. in Globe Ordinary, to 
107.  Marconi's are down again, to 13 this time, and the market is 
a dull one at that. 

National Telephone Deferred at 111 is J down, and Oriental Pre- 
ference at 1 ү; are уу easier. 

A fall of 3 in British Westinghouse Debenture brought the price 
to 69. Brush shares have not moved. Henley's rose } upon the 
dividend of 10 per cent, making 15 per cent. for the year. 


Cromptons hardened to 21, and Telegraph Constructions at 33 are 
£1 higher. 


—ͤ ' ы шыш — 


Neu Office.— Messrs. Dick, Kerr & Co., Ltd., have 
recently opened an office at Royal Chambers, Park Place, Cardiff. 


Central Electric Supply Co., Ltd.—The directors 
report for 1906 shows that energy has been supplied to the St. 
James’ and Pall Mall Electric Light Co., Ltd., and zue Westminster 
Electric Supply Corporation, Ltd., throughout the year, to an 
amount of 11,329,960 unite. After making a full allowance for 
sinking fund and depreciation, and taking into account the amount 


brought forward from 1905, the balance of net revenue account to 
be carried forward is £5 18s. 8d. 
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SHARE LIST OF ELECTRICAL OOMPANTIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 


Otu l Baumes UUL Y 
Olosing оюп kise 4 | Present 
Present NAMB. or Dividends for the lan Quotations Quotations week ended ne Yield 
10886, пов four years, Feb. 12th. Feb. 19th. F dun Fall - per cent. 
95,08 | Amazon Telegraph Co.'s shares, Nos. 1 to 35,000 10 NUI "Nr ue. i5 B 84 8 84 нирани кай: Sau 
. 1 =» -— 4 ee e Nil 
149 609 Do, do. 5% Debs., Nos. 1 to 1,250 Red. | 100 | Nil | Nil | 5 5% | 88 — 81 88 — 91 fs У 5 911 
650,660 | Angio- co оао ө» Stock | 81s. 8196 | 84°, — 68 64 — 66 x 5 64] 5 17 5 
310960 | Do. do. do. 6% Pref. es Stock 6 € 6 , 111 —112 109 — 110 xd | 112 109 ss 5 v 1 
8169670 | Do. do. do. Deferred өз .. | Stock | 2a. $ 1° +33 2lg— 9212xd 94 204 А 8 0 11 
Portuguese Tel., 5 % Mort. Deb. Stock Red. 100 $e 5 .. | 104 —K3 101 —103 Мр 85 417 1 
4% | Chili Telephone, Nos. 1 to 44,000 ũ ᷑ mn. 5 7 8 — 67— m 21 — 7 е — | 5610 4 
3,097,680 | Commercial Cable Sting. 500 year 4% Deb. Sk. Red. | Stock | 4 < 4 4% 984 — 06 96 M —2 4 211 
16,000 Cuba Telegraph ee ee ee ee ee еге 10 0 У 5 ee E -—- ні 82— 8 ee — å 5 14 3 
6,600 Do. O% Pref. .. .. .. .. 10 16 $ 110 sis 1? — 15 17 — lo 17 ee ee 511 1 
1$961 | Direct sh Telegraph, Ord. as $s B 4% 54 ES 81 — б "s 586 
600 Do. do. nop te m 6 10%, A is 9 — 9— 94 m : Б 5 8 
90,008 Do. do. a ges DA 50 T 44% | 98 —1C1 £8 —101 " vs M 491 
60, 10 | Direct United Btates ee Wu o rod. %@ |8 4 .. | 16—16 15j— 16 153 15) | 5 6 8 
00.500 | Direet W. India Cable, 44% Reg. Deb., 1 to 1.00, R. 100 44% 44% | 99 —101 99 —101 bs 4 491 
4000,00 | Eastern Telegraph, Ord. Stock 5% 5% „Stock 1 € 7 , 187 —142 )87 —142 141$ 1883 Ax 418 7 
9,080,000 Do. 84 % Pref. Btock А ..| 100 88% 84 23 86 — ER 86 — 88 874 £G = 814 7 
1, 96,106 4% Mort. Deb. Stock Red.. | Block | 4 % 4 . | 16 ~1(8 106 -l 1064 e 814 1 
Eastern Extepsion, Australasia, a А 10 1% 7 S 134— 14 134 — 14 134 18 es 500 
169,400 Do. 4 а Deb. T m Stock | 4% 4 4 X, | 106 —107 10:4 —1074 1 К +3 8 14 5 
2905400 Tam & B. Afric. Tel., 4% Mt. Db., 1 to 8,000, red. 1909 | 100 4 % 4 4%) f9 —101 —101 is НИ m 819 8 
00,000. | De. 4% Reg. M. Debs. (Mauritius Bub.) 1 to 8,000 | 95 4 4 4% | 100 —1(2 100 —102 27 zs а 318 5 
101127 | Globe Telegraph and Tru ts 10 53 54 К 1 104 l 11 1013 10%, à 1500 
161,127 Do. do. Pret e ia 10 6 & 0 vis 14 — 144 14 — 14 14,5 р Е 49 9 
10,00 | Great Worten NO is bagen ae 10 5% 94 oh 874— 894 264 — sa} 873 | -1 699 
so || Balitz and Bermudas Cable, 44% lss Mors.) 100 | qs, 4% | 44%, | 99 —101 99 —101 Ра : 4191 
11,000 1000 aedi =e Telegraph T ee oe ео 9 |10 18 Ф Я 68 — 60 68 — 60 . à sis 5 8 4 
6,197 | Maroonis Wireless Telegra .. .. .. 1 IN Ni és à3— 12 i- i s — А Nil 
Monte Video Telephene Oo., Ltd. Orad. 1 |8 4 5%] .. — lè 1— 1 Из Vd 4 811 
86,493 Do. do. o. 6% Pref. s. 1 |6 5 8 К — lj 23—. 134, 19/9 | 19/44 25 416 6 
4995000 | National Telephone, Pref, Btock РА ee ee | 100 6 6 6 6% |1 111 109 —111 111 109 y. 5 8 1 
9 995 000 Do. 0. Def. Stock ө ..| 100 5 5 5 5i*, 1103 —112 110 – 112 1u3 | 110 — 1 | 418 8 
l, c Do. do. Cum, 1% t. ee ee 10 6 6 6 6 % 114 — 18 113 — 184 oe ee 4 811 
15,000 Do. do. 6 % Cum. 3nd Pref, .. s 10 6 6 6 5% | 105- 12 A 12 $ > 400 
0,000 | ро. do. & % Non-cum. rd P., 1 to 950,000 6 |6 Б 6 59,| tài— ? 573 bi i 451 
400,000 | Do do Deb. Stock Red. Stock | 83% | 8% | 88% | 34°, — 99 97 — 99 97 е . | 310 8 
11 on D i Peer. aad Пе, Вск ое. paid И & 10 pts 110 — 1% 13 — 1 e 
1 en еїөр. zm waa 11 vam 5 oe ove 644 
a | Do d Cum. Pret ..| 1 67 8 % . | 13— 1 | Ho T SA | 41600 
ко Ро, do. do. 4% Red. Deb. Stock | 100 es Tus Pe 4% | £64—f f64— РВ Ж 3 413 
0000 | Pacific ё European Tol., ( Guar. Debe., 1 to 1,000 | 100 4 $ 4 & 4 4% 99 —10: 99 —102 is s 818 6 
11,889 Reuter ee ee ee ео ee ee Фе 8 б б 5 pod 72— 8 74— 8 7 ee ee b 0 0 
60,00 | Telephone Co. of Egypt, ( & Deb. Red. ..  ..| 100 M ew |4 44% | 99 —102 99 —102 . ‘ia vé 488 
107 | tut marine Cables Trust eo es o „Cort. | 6 6 6 6 % | 196 —199 156 —129 2 е 413 0 
80/00 | United River Plate Telephcne — ж 5 8 8 8 * — 62 — А 64 os МА 610 4 
10,000 Do. b um. Pref., Nos. 1 to 40,000 6 [5 b b T t t Р iia у 41111 
179,941 е do. 6 Dete. ee ee ee ee Stock 6 6 б 5 EA cy —112 109 —112 е ee ee 4 9 8 
Ik. ch | West Atrican Telegraph, Shares T . Вр 10 4 4 4 ° 10 — 103 10—1 А š ө» 816 2 
ЮКӨ | W. Coast of America, 1 to ie 9 Nil Nl | . 1 #— 5% T „Nil 
10,00 Do. $$ Debes 110 1400 by Bras. Sub. Te). | 100 | 4 4 4 4% | 99—102 99 —102 ; aa . | 318 5 
907,008 | Western Te b, Ltd., Nos. 1 to 207, è 10 1 1 1 » күт 143 13) — 143 1:4 182 БА 418 8 
0,000 ро, . 4 % Deb. Stock Red. | 100 4 4 49% 4%) 101—104 102 —106 s oe +1 316 2 
6,891 | West India and Panama Telegraph .. .. aœ 10 Nil | Ni | Nil | .. ў 4 — і 11/8 s si Nil 
74.750 Do до. 6% Com. 1st Pret, .. . 10 | THO 5%). — 4 — d E е 5 618 4 
4,669 Do. do. 6 m. 9nd Pret. ee eo 10 Nil i Nil a 6: 61— oe СЕЈ ee Nil 
80,0001 Do. do. 6% Debs., Nos. 1 to 1,800 „ 100 |6% | 5% | 5% 5 % —102 £9 —1(2 T э Ж» 418 0 
Including arrears. 
FLECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| И жие | NEN 
Angle Argentine Trams, Nos. 200,008 to 510,007, | = ЕЗ 1 2 
mae 2 fd 660.00s to 560,0 . bo ST — 8% 3 „ 71— fà 85. m e 01418 6 
900,007 Do. 84 % Cam. Preta., 1190960000 . Б | 4% | 54%, 65 t — 6 53 : 4 916 
966,800 Do. ermanent, 6 % Deb. Stock, 1888 | 100 64% | 6 6 6 * | 185 —188 180 —188 bs И ‘ 4 611 
396,100 | Auckland E. Trams., 5 % 15$ Mort. Deb. Stock ee | 100 6 6 б | 6 % | 104 —107 104 —107 1064 104 ee 418 6 
880,000 · Babcock & Wilcox, 1 to 580,000 RHONE: ) 17% 0*4 e. — 8j— 44 e. vs 414 0 
100,000 Do. do, 69% Cum. Pref., 1 to 100,000 .. 1 6 6 6 e" 188— 1 1 15 75 as 816 7 
£8,000 | British Aluminium, Ord., 2,001 to 40, 000 ee B „ 7 zi 6 — 6 Б}} 533 , 5 16 8 
«4,000 C1 do. 7 Cum. Pref... ee ee § Nil 1 1 ee ее oe b 8 8 
19,000 Do. do. н ы 6 Cum. Pref. ee eo 8 Nil 6 6 ee b — xd b тер е е 5 4 4 
90,000 Do. do. 4 Fun ng Certs. oe өө b oe 4 4 өө 4— 4 4— 4 эө oo | ee 4 811 
$8,000 Do. do. 59 18 Mort. Deb. Stock Red. | Stock 6 % | 5 6 .. |101 —105 101 —106 AE и 4 15 8 
800,000 Do do. % Loch Leven Debs ee 100 ee eo ee % 98 —101 ха 98 —101 ое . 0 5 8 11 
«40,00 | Britisb Colombia E. Det. o> | 10 |6 6 6 .. | 181 —186 181 —136 185 134 js 4858 
00.000 Do. 6 95 Pret. Ord. Stock e 7» æ | 100 5 6 5 .. |114 —118 114 —118 js 06 449 
800,000 Do. T Com. Perp. Pret, Stock ..  ..| 100 | 5 5 5 5 % | 107—111 107 —111 1083 1072 ; 410 1 
288,000 Do. 1st Mort. Debs., 1 to 6,2800. 40 d d 155 102 —105 100 —103 102 100 — 475 
120,000 | Do. Vancouver Power Debs., 1 to 9,9200 100 % | 101 —104 101 —101 . T . 14146 7 
101 | British Traction  „ e e| 10 |69164 189) .. | 3— 3 23 % | 626 | -a | ви 5 
161,497 | Do do, 6% Cum. Pref. .. ..| 10 6 6 6 di It— 732 — 78 xd it 7 га 11610 
1,448,658 . Do. do. b Perp. De Stock .. | Btock 5 6% | 6 .. | 106 —109 106 —109 — | 4119 
$10,178 | Do. do. Deb. Stock Red. | 100 . 4 44 ws 84 — 87 84 — 87 86 85 . | 8 6 
100,000 | British Insulated and H Cables WE. ав B 87 8 8 oe sns 7 1 oe zm e | 5 14 3 
109,000 Do. do. 6% om. Pref е oe 6 6 6 6 ее 0$— 6 xd 6 ii ve oe 5 0 0 
08,000 | Do. do. Im Mort. Deb. Red. | 100 | 4 d d 44% | 100 —108 100 —103 oe . e | 4 1 Б 
nad | British Thomson. Houston {5 Ist Mort, Debs. .. 100 |& 25 94 — 98 94 — 98 - «е is | 4 11 10 
00,000 eem Westinghouse 6 % тоно) 6 le% Nu Ni. | H— 13 4—1 29 Nil 
RON (rant Lindley а Co., ОСА Deb. О "Eb NINE ST M- . ; ч ee ae з 
* e е ое ee өө ee 1 oe 20 ee vi 
8% |+ Do a0. ' 6 % Сот. Pret, .. | 41 Nh ND] Nil); .. ий 01 {б 14 M " es Nil 
186,781 Brush Electrical Engineering, Ord., 1 to 106,781 .. a Ni) | Ni) | % | ee 1; 1— li . oe oe 415 8 
180,000 Do. Non-cum. 6 % Pref... 2 6% 6 |6 ‚: 1— 2 14— 2 e ee 4 1600 
125,000] А Do. Perp. b. Btock 0 0 Stock d 44% 96 — 97 96 — 97 ee oe oe 4 12 9 
136,000; Do, Perp. 9nd Deb. Stock | Stock 44x, | ВО — 83 80 — 88 82 . . 685 
100,000 | Buenos Ayres а Belgrano; io 100,000 „ B [85 44 BÀ | 4—4 4— 4 | B | sia] „ вв я 
40,000 | Do. “ " 6 % Cum. Pret., 1 to 40, 6 |6 6 696 | .. 5)— %— od - e | 61018 
7,00 Do “В” do. 1 to 27,600 ee ee 6 6 6 6 96 Ый 5 — б == bd Бүк ыы б 14 8 
13,200 | Do. 6% Deb. Stock .. . ..| 100 5 F 595/595 5 / | 104 —106 104 —106 e e — 41414 4 
шею — Do. 5 & 94 Deb. Bk. ..! 100 5 5 5% 5 % | 101 —104 101 —104 ex ve i 416 2 
106,000 | Calcutta Trams., 1 to 1 an eee ee & |6 8 8 Ж 8 — — B | .. 5 +h 4112 9 
(610 Do. 106,001 to 187,610 .. .. .. b * qs [E [+ Ti- Tá— P 8 | +a | 415 6 
30,000 Do. 5 % Cum. Pret., Nos. 1 to 29,880 b 82 „ 5 5 % öt 61— 51a io RS 4 611 
код Do, % lst Deb. Stock — .. .. | 100 4 44% | 108 —106 108 —106 .. e e 441 
05,000 Calender: a3 on sbareg ee eo B l 1 ee n 160 . * ee тво 
ике Do. do. 59 Cum. Pref. .. .. .. б 18% 5% 5 75 6 5 5 ee 4 611 
ке Do, do. 4% let Mort. Deb, Stoch Red. | Stock 43% | 43% | 44% | 44% 106 —108 106 —108 и С Ж: 4 8 4 
1,258 Cape E. Trame., 1 to 491,299 eo ee ee ee 1 10 6 Nil Ys 12 9:9 oe . Nil 
40,000 | Castner. Kellner Alkali, 1 26 2 1 4 4 6 9 1.4— IA 1 91 92/9 ©» x 611 
7A ! р, do, 4 * 1st Mort, Deb, Stock | 100 * 4% 4% 64 . | i xd —1 M e e | 488 
Mls Central London Baflway, . | Bock 4% 47 4% 4% 6—18 | 73 75а. TH I o | 6 6H 
£44,216 : Tm ee | Btook ( | 4 | é | 4% | 64 = 61 | 0| 60 xd 65 57 os 413 4 
I. | Oft and South London oo so „Stock | ца 27 44 — 46 xd | 63 — 45 45 «4 | —1 414 6 
$6,009 | Da A Dos, Mos. тю oe ee 2 B | Du oe 2 — 21 24 — 24 48/9 mE i +4 | 8 4 6 
100,000" | , 6 lun Mort. Reg. Debs., 1 to md = m L5 „ wj 
LUFT EMI DRE EE BS sx 4 8% & e 2i 1 | e ; 5620 


A period ot nine months. 


And bonus of 10s. 
Continued on next page. 


1 Quotations on Liverpool Stock Exchange. 


q 


Unless otherwise state 
rom Manchester Share 


d, all shares are fully paid. 


Lis 


t. 


{ Interim dividends. 


820 


THE ELECTRICAL REVIEW. (vol. 60. No. 1,596, Раввоавт 22. 1907 


SHARE LIST OF ELEOTRICAL COMPANTES.—(Ocntinucs) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. —f( continued ?. 


Present Peck | Dividends for the Closing Closing 
Issue. MAME, last four years. Quotations 
Feb. 12th, 
1904. | 1905. 
960,000 Dick, Kerr & Oo., 1 to 360,000 ee ee өө ee 10 10 96 тк 14 
806,000 Do. do. 6 Cum. Pref., 1 ю 806,000 oe 6 6 lu 
904,150 Do. à Deb. 8 Shc Wo. tee “ —104 
60,000 Dublin United Trams. үзө 1 to 60,000 ee se 6 6 14 — 15 4 
50,967 : . between 1 and 60,000 6 6 14 — 15 4 
Edison & Swan Utd., sA” ahrs. A88 4, 1 to 99,861 at ae 1 0 
17,189 • Es " shares, 1189 ee % 2 9 
819,475 50 b. ө ee n 4 4 87 0 
72, Do. 5% 8nd Deb. Stock Prov. Certe. all ра. » 8 5 90 — 95 8 
113,100 0 1 to 113, " : Ni i P 
81,890 Do. е 1 Cam. Pret., 1 do 81,890 D 1 * 7 — 0 
300,000 Do do. 4 Pe . ist Mort. Deb. Bk. D 4 Ж 4 81 => 84 8 
25,000 General Blectrio Oo. ry 6 е а ee D 6 E 5 ri- tü 4 
900,000 Do. 0 4 je ee D 4 y . 4 94 97 6 
38,000 | Gt, N. & City Rail Pref. Ord. A &% 1 to 5149514 of 8 9 
$6,000 Greenwood Batley q ° Pre * ee ee D 1 , 1 1 1 8 
80,000 . do. 6 Mort. Debs. ee ee D 6 1. 5 102 —108 1 
900,000 | Henley's (W. T.), Telegraph Works, Ord. .. .. b 16 % | 15 114 — 123 " 
900,000 Do. do. t. es ee Ie 4 7 — bPa 1 
150,000 е ёо. ort. Deb. у 4 1 —109 7 
60,000 | India-Rubber, Gutte-Percha & Telegraph Works.. 6 % |l - 1 1 
87,600 Liverpool Overhead Railway, Ord. .. ЕЕ 13% | Nil — 1 
10,000 do. Pref. 410 paid ee 5 p^ 5 6 — 1 9 
00 | London United Trams (1901), 1 to 60,007 .. T 695618 т— 8 6 
899,980 Do, do, 60,008 to 100,000 {£8 paid) oe 6 X 8 — 53 2 
195,000 Do. do. 6 % Cum. Pref., 1 to 126,000 .. 5 | 6 — 9 3 
1,881,000 Do. do, 4 % lat Mort. Deb. Stock ee 4% 4 — 91 11 
814,016 | Ме litan Electric Trams, Defd...  ..  .. N Nil — ” 1 
600, 0 б % Cum. Pref, ee oe ee 5 6 1 0 
850,000 Do. 44 96 Deb. 8tock Red. ee .. 4 44 — 99 ц 
80,000 | Peebles (B.) & Co. 6 €; Cum. Pref., 90,001 to 50,000 . |6 6 n 8 
94,500 | Potteries B. Tro., 90,001 to 40,000 & 50,001 to 54,500 8 5 ae Ü- 4 
94,500 | Do. 6% Cum. Pref., 1 to 90,000 & 40,001 to 44,500 X 165% 5 1— 8 0 
945,000 Do. Deb. Stock ee oe ae ee ee 4 4 4 —1014 8 
87,860 | Telegraph Construction and Maintenance өз 90 15 15 81 — 83 " 
150,000 А 4% Deb. Bds., 1 to 1,500 Red. 1909 4 4 4 00 —108 8 
699,200 Undergd. E. R., Lon., 6 96 Profit Shar. 8. Nts. oe ee 6 6 83 — 85 8 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 8 i il — 9 Nil 
68,666 Do. 69 C. P., 80,001 to 80,000 & 125,001 to 141,866 6 Nil] Ni 4 Nil 
246,574 Do. 4% 1st Mort. Deb. Stock P is T 4 49614 9$ — 89 4111 
ELECTRICITY SUPPLY COMPANIES. 
14,000 (Kent) B.L. & P., 1 to 14.000 @e ee b 6 — 0 0 
0,000 . : do. 44 9% 1st. deb. stock .. | 100 44% | 99 101 9 0 
29,798 | Brompton & Kens. Кес. ТА. Вор., Ord., 1 to 90,000 6 . 8— 9 11 1 
10.202 . 1% Cam. Pref. b si Tà— 8 16 
886,876 | Central Eleotric Bayply 6 Guar. Deb. Btook .. | 100 4% | 100 —108 17 8 
80,000 | Charing Oross ectricity Supply - 6 vs 81— 17 8 
80,000 е е ёо. % * Pref. b 1-— 4 2 10 
80,000 Do. " ur riri Cum. Pri. b 44% 8à— 4 19 6 
427,400 Do. а 4% Deb. \ ee 100 4 o 97 —100 0 0 
49,96 | Chelsea Electricity Bupply, Oord. 6 ie 44— ti 5 9 
176,000 Do. do. % Deb. Stock Red. .. | Stock % | 104 —107 41 
90,605 | City of London Elec. Ligh » Ord. 40,001—110,596 10 ё. |: 1 14 8 
40,000 Do. 6 Cum. Prof., 1 ee ee 10 6 0 :114— 19 16 0 
400,0001 Do. 5 Db. Stk., Scrip. (iss. [Y] 115) all pd. ee 5 % 191 124 0 8 
800,000 Do. 44 % 3nd Db. Stk., Prov. Orts., all рй. | 100 44% | 98 —101 9 1 
40,000 | County of Durham Electrical Power, Ordo. 4 E 16 3 
60,000 Do. do. do. 5 а өө 6 es 41 — 6 15 3 
Рови о London Nleotrio » Ord. 1—40,000 | 10 an d 9 581 
40,000 е do. 6 Pre [T 40,001 —60,000 10 ee 10,— 11 544 
400,000! Do. do. De * Stock ee ee Ө 105 —\са 4 8 4 
400,000 Do. do. and Deb. Stock .. Stock 44% | 98 —101 491 
80,000 | Edmundson's Electric Corporation, Ord. Shares. 6 ea 2— 885 
80,000 Do. до. 6 Саш. Pref.. e ee b "M 32— 4 6 18 4 
10,000 Folkestone, 1 to 10,000 ee ea oe ee 6 oe 5. 4 17 9 
10,000 Do. 6 Cum. Pret., 1 to 10,000 ee ee 6 * ee b — 415 8 
90,000 Do. 1st. Deb. Stock ee ee ee | 100 57 4 4495 | 97 —100 xd 410 0 
18,000 Eod ee tebridg ee 10 Ora. ee р 19 5 10 % 103 5 13 : 
91.000 Кеп ngton Knigh e Ellectri • es у 4 ‚ — 4 17 
90, ө do. do. 4 Deben. Stk. Stock 4% АЎ 97 —100ха 4 00 
111,000 | London Electric Supply Corporation, ted, Ord. 8 8 «€ 4% — * 417 0 
10,000 . do. . % Pref... b 6 X% 6% 42— 6 814 3 
Mee | susan min Iden | OEE | Sk LS hog | Ae | iis 
900 e ec upp y » е э ә y е ee == 6 Б 0 
76,191 = Cum. Pref. 1—71,106 А 6 "y 4% s 489 
290,000 Do. 1st Mort. Deben. Sto dx 4^ 44%, | 106 —110 4 110 
960,000 Do. Mort. Deben. Stock Redem. | Stock 34°, | 91 — 94 8 13 10 
960,000 | Midland Electric Corporation, 44 % 1st Mort. Deb, | 100 % | 96 — £9 4101 
67,99) | Newcastle-on-Tyne is £s к= АА РЕ b 8 ee 7 5 0 0 
10.853 Notting Bi Kteetrio Liha C Ti, | 124— st TE 
о 0 ee ee ee 9 5 
84.500 Do. do. 4% 1st Mort.Deb... ee | 100 4 4 * | 97 — 4 0 0 
20,000 Oxford, 1 to 96 and 407 to 20,310 es ee ee 5 64 7 % 6 — 5 7 8 
‚000 Do. 4 Deb. Stock oe ce ee ee е 100 4 . 4 % 06 — 4 1 8 
40, 83. James’ and Pall Mall Electric Light, Ота. . 8 14 P 10 % | 84— 581 
90,000 ‹ 8 9% Pref. 90,081 to 40, 6 |1 7961 Te 410 4 
150,000 Ро. do. Deb. Stock t ee 100 84 5% 98 — 9 13 8 
12,000 | Smithfield Markets Electrio Supply, Ord. .. .. 6 4 il l- Nil 
65,000 | South London Electricity Bupply, Ord. ..  .. 6 |8 3 = 618 4 
120,000 South Met. Elec. Lt. & Power, Ord.. es ee 1 24'X, — 8 6 8 
117.988 Do. Do. 7 if ee on 1 1 7 X 1 5 1 10 
000 Do. Do. 44 % 1st Deb. Stk. | 100 4 44% | 102 —106 4 5 9 
£0,000 . „о, oo өө 6 |б i 99— 82 619 4 
80,000 ` . 59% Oum. Prei. .. 8 |6 . 84— 4i 517 8 
10,000 N кес NE. M m oe 1 5 1 | бу TE 
[| L ec [E] ee 98 — 10 5 
61.709 Do do. Боша Pref. T 6 44% 72 — 51 i 710 


Shares not officially quoted :—Macka 
t Unless otherwise stated all shares are fully 


— 


Bank rate of discount 6 per cent. J 


y сашрышов ord, 76—58 + 1. Pref, 2 


—14 = 4. 
Interim di 


—— — — — 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING JANUARY, 1907. 


Тнк returns of electrical business for the month of J anuary compare Turning to the exports individually, the machinery sections 

favourably with those for the last month of the year just closed. show considerable improvement over the December values, but 
The exports of electrical goods at £150,251 are some £2,000 in cable exports show a falliag-off of some £10,000 ; further, no export 

excesg of the December figures, while the imports show a consider- of tramway material was recorded during the month. 

able increase, totalling £124,384, as against £137,250 in the The imports on the cther hand, show reduced values for 

preceding month. The re-exports, which in December dropped to machinery catering this country, but increased cable entries, to 

a comparatively low value, in January reached a total of £16,027. the extent of seme £15,000 worth. 

These values are well above the averages obtaining daring the Teleponic supplies, usually а large item in the importe, include 
12 months of 1906, which were, approximately, 134, 13, and 147 some £17,000 worth from Belgium, and are appreciably greater in 
thousands respective'y for exports, re-exports and imports, and far value than in Decem*er. It may also be noted that the re-exports 
above those of the preceding year, 1905. from tbis country include some £6,400 of telephore material. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom.* 


| 
| 
| 
| 
| 


| E b^ ой ue | eg 3% 2 „ '! 
i $ | r | ЕЕЕ ч $ В| of $5 = |8@й5| 2 p XE 
© 99 Che 8 Em © too v 8 a 2 etn dac e xd 
Country receiving exports and importing. EFE Ез 5 8 8 a 2 2 8| $3 £3 8 752.2 $ $5 52 5 
{ра | Fee; у оп: | 1| d [EHI BS FE 
А S а а= 4 | & 3 £ g ag 8 ES М E eR 
uu: cM cC M D d MOM M NEU DUUM ; = 
a veri der di oe с eee Г 
Russia, Sweden, Norway and Denmark... .../ 978 | 957 | 382, 26 15 241 | | 5 12! .. 
Germany and German East Africa — ... . 219 398 101 | 12| 42 3,371! 25 е 
Netherland. 39 | 1,339] 390 44 1.335 — 102 
Belgium  ..  ..  .. . 150 14 57 189 1,205. 388 .. | 
France and French Indo-China ... РЕ аз 181 a 24 | i 10 511 d Баз» i sid 
Portugal, Madeira and Portuguese Africa vss 592 2 102 69 51 587 13 | 3661... | 
Spain and Canary Isles. 195 86| 119 34 ie Gu. 1907 J- — uu "Pr 
Italy, Austris-Hungary and Turkey s 109 276 127 7 | 429 428 se o usa | exe. il 30 | 
FFP uw Xue ^ mio о аъ чы 52 8| 101; 126 .. | 1232| 128 5 48 
China and Siam . . 158 | 1,084 1,362 | 51 134 794| 132 20 871 2,237 
арап 7 79 e se | 267 8772 31; .. | 2,749! 6616] . .. 23,817 
DBA. and Philippines wwe „. 392| 12 23) | 97 6| „% 5 
Mexico, Gautemala, Colombia, Peru and Uruguay 232 4.270 i 221 | 402 Pu DM | 29 ' 3,7410 
Chili... Шш 2 |968 466 84 35 720 195 3 57 1.535 
Bari. 15] 357 38 | 232 | 1160! .. 75 1811347 =. 
Argentine . 3,0600 764 591 55 | 2,797 499 26 511 2495 
Channel ales, Gibraltar and Malta 270 752 17 1,289 Б us 30 440 
British West Africa and St. Helena 911 10| .. Oy A m 
Саре of Good Hope 3,467 | 456 283 167 | 1,959] 140 2. ge, 290 
Natal... — 2 5... е 665 415 448, 727| .. ^ .. | бв 27 | 
Buh X дес Xe. му с, 3,881 1,088 | 787 | 475 9,966] 165 208 44  9i9 
Burm k. 350 491 127 ie 457 162  .. ОБ тау | 
Ceylon 2 . 81 131! 33 9! .. 38l 2! а 
Straits Settlements, Sarawak and Labuan 304 | 205 123 230 ' 483 17 4 17 179 
Hong Kong ... © ВРУ "me m „?7 | 48 15 EN | Я 16 , E DAC- su 
West Australia 27 185 237 60 2,500 „ 3 | 
Sonth Australia m 171 32| .. | 383, 52 50 p. ded 
Victoria 497 m | WO зело ш |) a з? 3 
New South Wales ... 2,835 93 640 174 | $590; 215 13 163 1475 | 
Queensland .. . 149| 308 еј... 18% л ш. | 
Tasmania TP T TP T eve — eee | TS Tm 67 | ras —ͤ— | — s.. | 
New Zealand — ...  .. T 243 14 | 270 | 1,756 55 a 
Canada... 176 35 | 152 8 Жм 43 | 
British West Indies, British Guiana, British | 2 | | | | 
Honduras and Bermudas. 30 53 зз 2 105 X MN 
-i 2 А eC Pd — 
Total, £ 20,536 | 38,104 | 8,802 5,334 | 5,949 | 47,882 | 2,008 | 351, 3,550 17,735. 
+ | ' ' 
| Registered Imports into the United Kingdom of Electrical Goods from all Countries. 
£z £ | =| * 1,4) £,€].£ x 
Norway, Sweden and Denmark ... "m ae 30 | 244 40 1,747 152 | e 5.542 
Holland .. .. .. .. .. 309 3.508 1,122 | 9,963 63 | 1,194 237 | 5,411 | 694 
Germany gg 0 | 2875 24,951 | 258 1,328 45 9,350 405 1,417 | 1,294 
beleiun .. | BBS 6.052 112 | 7,284 | 145 | 3,095 | 445 | 1,375 17,062 859 
Pane . 281 | 5,570 3,061 137 | 1,111 | 1,455 | 863 3,425 3,004 160 
United States wT 3,446 | 355 453 384 266 15,948 34 | 214 | 1,906 | 2,358 
Canada L sii гы А iss “2 sas Sa w - 109 ae x 


7,694 SPRG 5,006 19,136 1,630 | 32,898 | 2,136 11,842 | 29,502 | 3,370 


Additional Imports: Victoria and New South Wales, electric machinery, 290; Italy, cable, £400. 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 
— 2 — 


= 


у C [С 
Various countries, mainly as above А сз | 3,278 | 714 | 3,186 | . 480 62 | 1,177 98 274 | 6,377 | 396 
Seco e E a Шымы ОВ „елар ы eite Rd | S 
Tor ; TorAL Бе-Ехровтв: Toray Imponts : 
poet £16,027 £154,384 


£150,251 


, Хотв, Тһе amounts 
third columns contain many amounte relating to “ 
materials to those appearing in adjacent columns. 

* This section does not include telegraph cables and apparatus, 


i ral headings are classified according to the Customs returns. The first and 
pressing, under the devo goods " atherwise unclassified, the latter, doubtless, consisting of similar 
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PROCEEDINGS OF INSTITUTIONS. 


Investigations on Light Standards and the Present 
Condition of the High-Voltage Glow Lamp. 


By Cuirrorp C. Paterson, A.M I. E. E. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, London, January 24th, 1907.) 


It is now generally appreciated that atmospheric conditions have 
an important influence on the candle-power of flame standards. 


In a photometer room the principal variations to which air is 
liable are the following :— 

1. Variation in the amount of carbon dioxide. 

2. Variation in the amount of water vapour. 


3. Variation in the proportion of oxygen and nitrogen. 
4. Cbanges in barometric pressure. 


Before any measurements with flame standards can be considered 
reliable, it must be ascertained that the air is under standard atmo- 
spheric conditions, at least as regards 2, 3 and 4. If the conditions 
be abnormal, the amount of water vapour in the air as well as the 
barometric pressure must be known. - 

Extended igvestigations have been made by the author on the 
Harcourt 10-candle pentane lamp. This is the standard of the 
Metropolitan Gas Referees, and has been adopted at the National 
Physical Laboratory ав being the moet convenient unit of ligbt. 

The influence of carbon dioxide on the candle-power of flame 
standards may be considered, for practical purposes, as negligible. 

The amount of water vapour in the sir is the most disturbing 
factor to be considered, as it cannot be remedied by ventilation of 
the photometer room. There are large natural variations in 
humidity throughout the year, and rapid changes from day to day. 


The following formula connects candle-power and humidity for 
the 10-с.р. lamp :— 


Candle-power = 10 — 0:066 (10 — e) 


where c is the number of litres of water vapour per cubic metre of 
dry air. It will be observed from tbis formula that the candle- 
power of the lamp has its standard value when tbe volume of water 
vapour is 10 litres. 'This figure represents very nearly indeed 
the mean humidity over the three yesrs 1897-8-9, both at the 
Meteorological Office and at the National Physical Laboratory. 
The average monthly humidities range from 7 to 14, corresponding 
to errors of about plus ot minus 2 per cent. in candle-power. 
Individual observations are liable to twice this error. 
The formula obtained for the Hefner lamp is— 


Candle-power (pentane units) = 0:914 + 0:005 (8:8 — e). 


Experiments made with two Carcel lamps show that the Carcel 
lamp cannot be relied upon for constancy to the ваше extent as the 
other lamps. 

In the case of а 10-с.р. pentane lamp, no measurements should be 
relied upon which have been made after the lamp has been burning 
in а closed room for more than 15 or 20 minutes. 

Suppose that the lamp is being used in & room in which the 
ventilation is bad, and causes, say, a drop of 1°5 per cent. in the 
candle-power of the lamp. If the day be hot and damp and the 
barometer low, the 10-candle lamp will be giving а light of the 
order of 9:2 candles, and the Hefner lamp under the same condi- 
tions will be only slightly more accurate. 


The formule for expressing candle-power variations due to 
barometric changes are as follows :— 


Pentane lamp: Candle-power = 10 — 0:008 (760 — 0). 
Hefner lamp: Candle-power = 0:914 — 0:0001 (760 — b). 
Pentane unita. 


The author has not as yet found any photometer which, for the 
same coloured light, is equal in sensitiveness and accuracy to the 
Lummer Brodhun contrast apparatus, which has been used in all 
the experiments described in this paper. 

In terms of the 10-candle Harcourt pentane lamp, 


Hefner lamp = 0'914 pentane units. 
Carcel lamp = 0:982 pentane units. 


The pentane lamp has a whiter light than the Hefner unit, and 
tbe fact that its candle-power is 11 times that of the amyl acetate 
lamp makes it of the same order of magnitude as the ordinary lights 
which are tested against it. 

These two factors, coupled with the greater ense of adjustment 
when making observations with the pentane lamp, greatly outweigh, 
in the author's opinion, the disadvantage of the more complicated 
construction and tbe larger correction that has to be applied for 
changes in barometric pressure. | 

The author, from several years’ experience with large-bulb 
Fleming Ediswan lamps as Jaboratory standards, can testify to 
their reliability when ordinary precautions are taken in using 
them. 

Ten of these lamps were obtained two years ago from the 
Ediswan Co. for use as laboratory standards. They were mounted 
on fixed sockets with soldered leads, and run for periods varying 
from 400 to 600 hours on a circuit the pressure of which was care- 
fully regulated. Candle-power readings were taken at frequent 
intervals during the run. "The curves of typical lamps are shown in 
fig. 1. The efficiency of these lamps was initially about 4'5 watts 
per candle, and 4:3 after 500 hours. When compared with the life 
curves of ordinary lamps, it will be noticed over what a long period 
the initial rise in candle-power lasts. The best curve is that of lamp 
15, which mmained constant for 200 hours, Inthe cage of lamp 11, 


there is no sign after 600 hours of any diminution in the rapid rate 
at which the candle-power is rising. 


The performance of filaments specially prepared for constan 
cannot be predicted with certainty. If a lamp is to be used as a 


5 standard ot the first grade, its bistory for 100 to 200 
ours should be known, and its life curve should be closely watched 
in order to ascertain the point at which it is beginning to flatten 
out. 

A properly aged specially prepared low-voltage filament, if burnt 
for, say, 10 minutes a day for five days in the week, should last two 


Cand!e Power. 


Fic. 1.—Lure Curves or Lanan-BurB 100-VoLT FLEMING- 
EpiswaN ELECTRIC STANDARDS. 


or three years without changing 4 per cent. in candle-power, provided 
that no excess voltage is applied. 

Where, however,the only eource of supply isa high-voltage variable 
circuit, it is essential that the standard and the test lamp shall be run 
in parallel, eo that the effect of voltage variations may be reduced 
to & minimum. 

Six lamp makers kindly undertook to co-operate with the 
Laboratory in the investigations, by supplying high-voltage 16-0. p. 
lamps, with filaments which they considered would be most suitable 
for standard purposes. The filaments were in one plane and the 
bulbs of ample dimensions. 


were run on a pressure-regulated circuit with frequent observations 
of candle-power and current. 

Sample curves are shown in fig. 2 (sec next page); asthe efficiency 
of the various sets was different, the curves can only be con- 
sidered as roughly comparable. 

Asa result of these investigations there is no doubt that high- 
voltage lamps are to be obtained which remain constant for a con- 
siderable time. 
certainty. By trying a number of special lampe, some may be 
found which are їп every way as good as low-voltage standards— 
bot at present the only alternative to this is to select a lamp with 
as small and as regular a drop as possible, and rely on restandardisa- 
tion after about 20 hours' running. Tt should not be neceseary to 
run a standard under ordinary conditions for longer than 45 
minutes per week in all. In this case restandardisation would only 
be required every six months. 

The Engineering Standards Committee has kindly given the 
author permission to publish the results of some tests which have 
been carried out for it at the National Physical Laboratory ou 
120 high-voltage glow lamps. These were made by ten British 
makers and were bought over the counter in the ordinary way. The 
lamps were tested for mean horizontal candle-power and watts at 
the marked voltage, and the results plotted on target diagrams, 
some of which are shown in fig. 3. In fig. 4 is shown a sct 


N 
N 
U 
MENER TALER 


Fic. 3.—DiadngAus SHowine IRrrraL Ratine, Ввгтївн 200-voLT 
16-c.P. GLOW LAMPS. 


typical of American Edison 200-volt lamps bought in the open 
market; the limits shown are those within which lamps must fall 
in order to meet the requirements of the American margcts, whilst 
those shown by the six-sided figure in the centre of each diagram 
for the English lamps are the indiv;dual limits which would be 
allowed by the Standards Committee's specification for 3 8-watt 
lamps. The large circle in the centre of each diagram represents 
the mean of all the lamps. | 

A cursory inspection and comparison of the diagrams in figs. 3 
and 4 brings out many points of interest regarding the uniform 


The lamps numbered in all 37, aud 


They cannot, however, as yet be produced with 
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rating of lamps. In batch 7 the candle-power, nominally 16, 
varies, not unevenly, over a range from 11 to 18, the corresponding 
efficiencies being from 5:2 to 3:4 watts per candle, and the “ useful 
life " at the marked voltage varying, probably, from 2,500 hours in 
the case of the inefficient lamp, to 230 in the case of the efficient 
one. In group 2, on the contrary, although the candle-power is 
uniformly low, the limits are within 13 and 15 candles, and the 
useful life at the marked voltage would lie, approximately, between 
the narrow limits of 340 and 650 hours. 

These wide variations leave much to be desired. 

It is rightly urged in extenuation of this condition of things that 
the very unequal grading of supply voltages in this country renders 
it impossible for makers to supply lamps at a reasonable price which 
shall fall within the same narrow limits that are imposed under the 
American system. It is not possible in lamp manufacture to pre- 
dict, even within fairly wide limits, what will be the voltage at 
which a lamp will give a certain candle-power and consume a 
specified number of watts per candle. "There must, therefore, of 
necessity be a considerable number of lamps which would be more 
suitable for, say, 215, and others for 225 volts, which are, never- 


theless, rated for 220 volts, because of the small demand for lamps 


Five lamps being taken from each consignment, and being run 
on life test at definite initial жайа per candle, in віх cases out of 
nine the probable error is under 1 per cent, whilst the maximum 
probable error is 1:3 per cent.; so that in practically all the tests 
made in this way results may be relied upon to within 2 per cent. : 

The cost of power in such cases, worked out on the bisis of five 
Jamps tested for life out of а consignment of, say, 1,000, comes to 
0 36d. per lamp. This is reckoniug that the current, being specially 
regulated, will cost 3d. per unit. | 

The test usually has to be made by arranging & short length of 
resistance wire in series with each lamp. Run under these con- 
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Fig, 5.—Ispivipvat Lire Curves or BRITISH 200-voLT 
16-c.». Grow Lamps. 


Watts per candle at the commencement of its life were exactly 
38. The test was considered at an end when the candle-power of 
the lamps had fallen to 80 per cent. of the initial value. 

Fig. 5 shows the performance on life test of individual lamps. 
The useful life obtained from the different groups varies between 
the limits of 150 and 550 houra. In view of the great difference 
in quality which the results show to exist between different makes 
of filament, the desirability of some form of life test becomes 
"Аеш, in order to prove t e reality of lamp guarantees. 

e author found the average ratio of M.8.0.P.: M. k. O. P. to be 
about 0'865 for the various filaments tested. 


Total Watts. 
Fig. 4.—AMERIOAN 200-VoLT GLOW Laps. 


ditions the pressure across the lamp terminals will not be more 
than 1 or 2 volts above or below the normal. ' 

The system adopted at the Electrical Testing Laboratories of New 
York is to adjust the voltage initially on each lamp so that it is 
burning at itss'andard candle-power. Tre me hod ensures that the 
16-candle lamp, for instance, has the advantage of the full amount 
of drop from 16 to 12:8 candles before its useful life is considered at 
an end. The disadvantage is that on the life test it may be 
running at slightly above or below the correct watts per candle. 
The author prefers the methcd adopted by the Engineering 
Standards Committee of having the watts per candle rigorously 
correct. Lamps sbould then be chosen for the life test which are 
nearest to the standard candle-power. In practice, however, the 
difference between the two methods amounts to very little. 

Good voltage regulation during the life test is of vital jmport- 
ance. If the pressure fluctuates about a mean value, an excess 
voltage for a given time will not, as regards the life of the lamp, 
be fully balanced by a corresponding diminution in pressure for 
the same time. Fluctuations in pressure should, therefore, be kept 
to within + or — 4 percent. The accurate setting of the mean 
voltage is also of great importance, since it is not always appre- 
ciated that with ordinary glow lamps an increase of only 02 per 
cent. in the volts produces a variation of 1 per cent. in tbe life. 

About two years ago a series of tests was carried out at the 
National Pbysical Laboratory on behalf of one of the Government 
Departments, in order to determine if it were possible by an over- 
running test to predict the percentage drop which lamps would have 
after a given time if run under ordinary conditions, Lamps were 
ordered on a specification which entailed a life test for one hour at 
40 per cent. increased voltage. 

The results showed that from the point of view of maintenance 
of candle-power this test on a lamp cannot be regarded as a certain 
guide to its behaviour at normal voltage. This conclusion only 
applies to such an excessive over-running as 40 per cent. in volte, 
corresponding to about 1:3 watte per candle. 

For the measurement of mean spherical candle-power there was 
no apparatus at the Laboratory for taking spherical candle-power 
observations in one reading, and it was at first found necessary to 
use & point by point method. 

The laborious nature of these tests led the author to try the 
accuracy, by actual measurement, of a method for determining 
mean spherical candle-power originated by Mr. Alex. Russell, who 
was the first to point out that by selecting the correct angles in the 
vertical plane, the accuracy of the result would not be appreciably 
diminished if the spbere were considered divided up into consider- 
ably fewer zones, thus greatly reducing the number of observations 
necessary. 
It was found that the error introduced by taking 4 instead of 20 
readings is only 2 per cent., and by taking 6 instead of 20 is only 
1 per cent. 

In conclusion, the author wishes to emphasise the importance 
both of accurate photometry and accurate electrical adjustments in 
connection with the rating and testing of glow lamps. The speci- 
fication recently issued by the Engineering Standards Committee 
provides a sound basis upon which glow lamps may be bought and 
tested, but it is essential, in view of the sensitiveness of the glow 
lamp to small changes in pressure, that all measuremente under it 
shall be conducted with a maximum degree of accuracy. 

The waste of money per annum in this country due to using 
unsuitable lamps must be very great, and the only way to stop the 
waste is to enco those manufacturers who rate their lam 
properly and who give an effective guarantee of their quality. 16 
should further be noted that, in order to obtain all the ad 
accruing from the accurate rating of glow lamps, it is essential that 
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supply engineers should regulate the voltage at the consumers’ 
terminals within the narrowest possible limits. 

In connection with these tests the author desires specially to 
acknowledge the obligation he is under to Dr. Glazebrook, director 
of the National Physical Laboratory, and chairman of the Sub-Com- 
mittee on Physical Standards which has been engaged in the work 
of drawing up the glow-lamp specification. He also wishes to 
thank Mr. Rayner for bis ready assistance and advice, ауа to 
acknowledge his indebtedness to Mr. Selby and other members of 
the Laboratory staff for their counsel and help. 


DISCUSSION. 


Dr. FLEMING, in opening the discussion, referred to flame 
standards, the vagaries of which did rot particularly trouble the 
gas people, who tested flame against flame. We had not yet 
accounted for variations in the standard due to the number of 
people in the test room. The decay in candle-power in electric 
lamps was due to carbon deposit and, therefore, the large bulb was 
best; and a properly built large lamp was better than any flame 
standard, as there were no corrections to apply. He had aimed to 
get a constant candle-power in his standard lamps for over 700 hours 
(excepting the first few hours), and he thought the author's tests 
to some extent confirmed this. On account of the small change of 
candle-power compared with time, numerous tests could be made 
with only slight error. 

Mr. C. J. Rokertson thought the new specification would 
tend to kecp unknown lamps out. From the makers’ point of view, 
the carbon lamp was the more suitable standard, and it would be 
of advantage if all lamps could have large bulbs. The new speci- 
fication would produce, theoretically, better lamps, but standardisa- 
tion of pressure was necessary in order to get good results. English 
lamps were much better generally than American, b.t the English 
maker must have graded voltages of supply, in order to get rid of 
outfalls. He concluded by pointing out the superiority of carbon 
over metals for filament making. 

Mr. ALEX. RvssEL, commenting on flame standards, pointed 
out that the Carcel lamp was very good in its day ; it was brought 
out eight years before Murdock's tallow candle. 

Mr. LaANcELoT WILD suggested that the dimensions, and par- 
ticularly the height of the photometer room, would affect the 
pentane standard; this might account for the variations between 
Westminster and Bushy tests. He preferred to rate lamps by the 
maximum rather than the mean horizontal caudle-power; the 
reduction factor he had found to be 802 to 825. But, he asked, 
why not test the mean spherical candle-power right away when 
testing lamps? He could not see the utility of measuring the 
useful life of a lamp and saying it was of no use when it had fallen 
to 80 per cent. А 1 per cent. error in the last moment would pro- 
duce a 10 per cent. error in life. Ia testing two lamps fur mean 
horizontal candle-power, a variation in the г. duction factor would 
greatly vary the life; but testing for mean hemispherical cacdle- 
power there would be no difference in the lives of the lamps. 

Mr. Haypn Harrison remarked that in the author's paper 19 
pages were devoted to the troubles of the flame standards; he hoped 
the latter would not long survive, as one could not breathe wi h- 
out affecting them. The metal filament seemed an ideal standard ; 
given length of wire, section and current, you should get a certain 
light. 

EMT. VERNON HARCOURT, in a communication, pointed out that 
both atmospheric and temperature effects on flame standards were 
well known. 

Prof. AyRTon took exception to the idea that the number of 
useful candle-power-hours obtained was the chief point when 
buying lamps; what was important was the useful life plus the 
amount of energy consumed during the period. The cost of lamp 
renewals was nothing, compared to the cost of energy. In regard 
to the flame standarda, he asked if the standarda tested їп the 
various countries were the same lamp or different lamps made to 
the same specification, also how was the quality of the pentane 
determined. The Board of Trade in 1895 had presented a 10-с.Р. 
pentane flame standard for the use of the London Gas Companies; 
this was '4 per cent. greater than the officia] Physical Laboratory 
standards. He considered the author's present testa confirmed his 
own experience of poor resolts with 200-volt lamps, and did not 
bear out the excellent results obtained with 8-c.P. 200-volt lamps, 
when tested by Prof. Kennedy at the time the Londcn circuits were 
changed over to 200 volts. He went on to refer to the excellent 
results obtained with silicon-carbide filaments in 1896 at the Premier 
Lamp Works, Liverpocl; 13 watts per candle-power efficiency had 
been obtained, but difficulties were met with in manufacture, and 
it was given up on account of the difficulty in meeting the wide 
pressure variations in the local circuits. 

Mr. A. P. TRoTTEB said that the Hefner unit was the legal standard 
in Germany ; the Board of Trade standard was an official standard, 
but only legal in the sense that it was used for the London Gas 
Commission. He pointed out that the Hefner unit was very nearly 
adopted at the Chicago meeting; it was au excellent standard ard 
very cheap. The Flemiog lamp was excellent as a secondary 
standard, but it required hosts of subsidiary apparatus. 

Mr. W. R. Coopers, referring to the pentane standard, asked bow 
a fair sample of stmosphere was ensured? Не thought the 
authors tests were (with good reason) made from the manufac- 
turers’ point of view ratber than the consumers, t.c., the filament 
was considered rather than the lamp. 

Mr. C. WirsoN thought it strange that makers were always asked 
to grade lamps, when regulation of pressures would meet the case. 
He showed some pressure charta of a nominal 200-volt circuit, which 
varied from 196 to 216 volts during lamp-burning hours; and 
remarked on the unfairness of blaming the maker of 200-volt 


Price of coal in bunkers— washed | 


lamps for their bad behaviour on such a circuit. He knew a саве. 
where the engineer ordered lamps of 226, 228, 230 and 232 volts 
pressure for his circuit. American lamps were no better than 
English, bu* they had graded pressures, and so disposed of what 
were outfalls here. He actually supplied lamps suitable for 
under or overrun circuits if he knew those conditions to exist, but 
such lamps, of course, tested badly at their nominal voltage. 

Mr. WiGcHAm complained of the lack of uniformity of lamps. His 
company were dis'ributing free lamps, and their tests showed 8 c.r. 


lamps giving between 54 and 10 ср., snd many breaking 


down under 200 bours. He thought the blackening of the bulb was 
a good index of the life of the lamp. 

Mr. Paterson, in briefly replying, said tha’, probably, many 
people wanted lamps tested under actual rundning conditions, but be 
thought the consumer wanted to know whether the lamps he was 
buying were high grade ones. ав the latter wou'd give good results 
under varying conditions. It was not possib'e to specify what a 


lamp would do if run at its marked voltage, because the efficiencies 
of lamps in а batch varied. 


Suction Gas Engines and Gas Plants. 
By Huon Camprett., M. I. M. E., A. M. I. E. E. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Leeds, January 24th, 1907.)- 


In a paper which I read before the Institution two years ago, I 
gave the actual capital and working costs of a steam-driven anda 
gas-driven station, both stations being of exactly the same size and 
capacity, and under the same management, so that each afforded a 
fair comparative test as to the economy of ea:h system of working. 
I give in the table below the working costs of these stations: there 
is practically 45 per cent. economy in the working of the gas- 
driven station over that of the steam driven station. 

The figures have been supplied to me by the engineer and 
ma ager of the Guernsey electricity supply, Mr. Arthur G. Bird. 


TABLE 1. 
| | 
| 1905. ! Jan. to March, 1906. 
[ec ы зс 
Steam Gas | Steam Gas 
| plant. lant. plant. lant. 
riis Lighting ower | Lighting , Power 
load. load load. | load. 
Per unit Per unit Per unit Per unit 
| кенеше! generated. generated. generated. 
i ———— —[ — .— 
| | 
Coal, including steam and air " | 
pumps, and forced draught, at | 
меди station 5 eg ee | 436 | "900 *891 `151 
Oil, waste, water, stores .. 0:037 “042 027 *046 
Wages.. T Ux Ҳе d]. 7214 t 18 209 136 
Average hours of attendance per | 
day es . PES ee ee 18 18 | Е — 
Repairs (buildings, machinery, | 
t unsformers, main accumu- . 
lators) : ; ed 950 1з 207 176 
Total works costs | 987 498 . 509 
Units generated .. | 500,430 | 718,858 164, 162,498 


Average per cent. of full load Е 1490 С 864 A5 
19 lb. 2:21 lb. — 


— — 


Coal used per unit generated 


anthrucite peas... 168. 2d. | 15s. ба. 


— —— ——À —— — — — — — — — — — — 


My firm have installed at Broxburn a suction gas engine and gas 
plant for the electric lighting of that di-trict; the engineer in 
charge of the station, Mr. G. G. Wright, has been good enough to 


send me the following particulars as to the cost of working for 
October, 1906 (29 working days) :— 


Total fuel consumed .. aoe — ... 6 {орв 13 cwt. 
Total units generated ·... T T .. 6,917 
Duration of run per day 


ds ids 74 hours 
Consumption of fuel per B.H.P.-hour 1:25 lb. 
Cost of fuel per B.R.P.hour ... 08d. 
Consumption of fuel per anit... 2˙09 lb. 
Cost of fuel per unit ч n .. 138d. 
Consumption of oil for 29 working days . 10 gallons 
Cost of oil per gallon ... iu T: ..‹ 28. 8d. 
Cost of fuel in bunker ... А 12е. рег (оп 


Mr. Wright informs me that the whole of the above data are 
from ordinary working conditions during the month of October last, 
the producer being simply shut down at the end of the day’s run 
and started up the following day after the gas generator fire-bars 
were first cleared of any asb, and the generator fire being clinkered 
once a week. The gas plant was standing 164 hours out of the 24 
doing nothing; the above figures include all the stand-by losses, 
and the engine was working only at about half-load. 

Comparative cost of working а gas engine and electric motor 
driving blower for cupola furnace at the works of Messrs. Croft and 
Perkins, Bradford, 1906 :— 


Town gas per 1,000 cb. ft. 


28. 1d. 
Cost of electricity... . 2d. per unit 
Consumption of town gas per ton of melted 
metal s. 9 d dus .. 80 cb. ft. 
Cost of town gas per ton of melted metal . . 2d. 
Consumption of B. of T. units is .. 416 
Cost of electricity ; 8:32d. 


The gas and electricity were supplied by the Bradford Cor 
poration. 
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In Mr. Dowson's splendid book recently published ор “ Producer 
„ages 164 to 171, will be found a fair and complete com- 


шей ж. stand-by losses between gas plants and вїсаш boilers. 


Verde average of eight examples of steam boilers is 71:5 Ib.; gas 


plant, 3°5 Ib. | 
For a given horse-power the gas producer is much smaller and 


has far less radiating surface than the boiler. It has no water to 
be heated, and it can be worked up to its maximum production in 
about 15 minutes after standing almost any length of time. With 
a boiler there is usually a large amount of external brickwork to 
be heated, and there is a considerable quantity of water. When 
the boiler is standing the water and the brickwork lose heat, and 
not only more time, but more fuel is required to make up thia loss, 
than in the case of the gas producer. 

From actual experience with various sizes of suction plants, I have 
found that the total consumption of water is from 14 to 2 gallons 
per B. E. P. per hour. 

The cost of upkeep should not exceed in a well designed and 
constructed plant of 50-B. H.P., £3 per annum; of 100-B. H.P., £4; 
and of 300-B. H. P., £10 per annum. The only items which can 
wear out are the bottom fire grate and the brick lining of the gas 

erator. 

The gas generator boly should not be made of cast-iron but of 
steel plate, as if made of the former metal it would sooner or later 
crack, owing to the expansion and contraction which goes on, and 
when once an air leak takes place, either in tbe generator body or 
fire-brick lining, no gas can be satisfactorily manufactured. The 
base of the generator shou'd be made of cast-iron, so as to resist 
corrosion. The lining of the generator should be of a very sub- 
substantial character. The bricks, whether of fire-clay or silica, in 
а 100-Bl. E. P. plant should not be less than 8 in. thick, and a sand 
packing should be allowed for between the bricks and the outer 
shell of steel plate. The bases of the coke scrubbers should be 
made of cast-iron, and not of steel plate, as internal corrosion may, 
in the course of three or four years, destroy the } in. or 4^; in. plate, 
of which these are usually made, but with a cast-iron base the 
acrabbers will withstand any corrosion which is likely to occur for 
an indefinite period. The capacity of the generator should be 

amply large enough to allow for a wide margin in the quality of 

the fuel consumed, and to reduce the amount of attendance required 
for feeding and clinkering the generator. 

The capacity of the coke scrubbers for any size of plant should 
be such that it can be run six days per week for twelve months 
withoot the coke requiring to be renewed. 

The impurity of suction gas is no greater than that of any other 
form of producer gas used as motive-power, and my experience of 
it for several years proves that there is no additional wear and 
tear in the engine through its use. The engine valves should not 
require cleaning oftener than once a month, and the piston and 
cylinder once in six months. The amount of lubricating oil used 
18 no greater than if the engine worked on lighting gae. The 
adoption of ring lubrication to the crankshaft, camshaft and outer 
bearings, and of forced lubrication to the piston and cylinder, has 
minimised the consumption very greatly. 

Like all producer gaser, suction gas is poisonous and non- 
odourous; but as the whole plant is working slightly below atmos- 
pheric pressure, there is no possibility of escape of gas. I only 
know of one case of “ poisoning " and one case of “ gassing,” and in 

cases carelessness in observing the necessary precautions was 
the cause. ә 

With regard to the question as to the quality of the eftluent 
water from the coke scrubber, experience has shown that no detri- 
mental effect has been caused by the etiluent water in either sewers 
or streame. 

Gas engine makers have found from actual experience that there 
is no use attempting to make their crankshafts by calculations, as 

come upon them from time to time which are not calculable ; 
they must be made very much larger to meet these incalculable 
trains and stresses, as well as to give larger bearing surfaces. 
White metal in gas engine bearings is not satisfactory owing to the 
spreading and cracking of the metal, and the true remedy is larger 
crankshafts providing adequate surfaces, so that the harder alloys 
can be used as bearings. 

My experience of all three types of governing proves to me that 
with the “quality " or “quantity " system you obtain less cyclical 
variation in speed owing to the ignition at each cycle, but there is 
with these systems a greater variation in speed between no load 
and full load than with the hit-and-miss system. 

The hit-and-miss system stands pre-eminently as the most 
eoonomical system. In an engine of 100 B. H.. when working at 
halt-load the “quality” system will be 20 per cent., and the 

quantity system " 25 per cent. less economical than the “ hit-and- 
Qi system, and with lighter loads than half power the difference 

mes greater. Taking the same size of engine running at light 

M the difference in economy will be 40 per cent. This is the 
Price which one has to pay for low cyclical variation at light loads. 

perience of splash lubrication has shown us how unreliable 
how expensive in oil such a system is, aud we have fitted our 
vertica] four-cylinder engine with forced lubrication throughout, in 
nS manner to tbat used -in steam engines of the enclosed 

Fer continuous working with « suction plant it is always neces- 
lary that the gas generator should be in duplicate, i.e, two gas 
generators with one set of coke scrubbers. The plant is worked 
with one generator at a time, and во long as it can be run without 
eating to be clinkered. Before it is shut down for clinkering the 

Plicate generator is set going, and for a few minutes both 

erators are opened to the engine; after that the used generator 

Чаш down forclinkering, and it in ite turn is got ready for the 
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DISCUSSION. 


Mr. W. HARTNELL, in opening the discussion, referred to the 
extremely low cost of working suction gas plants, a form of motive- 
power destined to play a very important part in the future both 
in electricity stations and elsewhere. The system described was a 
simple and easy means of obtaining power (of moderate amount) 
at a much less cost than by any other method. The Airedale 
Clothing Co.'s works were driven and lighted by electricity, by 
means of a 40-H.P. gas engine, at first supplied with Lecds gas. 
When afterwards it was supplied from a suction gas producer, the 
operating cost was reduced to less than one-balf. Anthracite coal 
used cost 249. per ton. The cost of fuel was but a small item in 
the cost of power from a gas plant. At an engineer's works near 
Rochdale, the gas being supplied from a Mond producer, the cost 
of fuel per m P. was about 4d. The coal cost 88. 6d. per ton, and 
came from Nottinghamshire. In estimating tbe cost of a power 
plant to a manufacturer, at least one-eighth of the capital to be 
sunk should be added to the annual operating and maintenance 
charges, for interest and depreciation. A man going into business 
with limited capital should study whether it would not be better 
to buy electrical power rather than sink capital in a private power 
plant that might be more advautageously used in his business. 

Mr. W. Еммотт said Mr. Campbell's illustrations indicated con- 
siderable improvement over their 1904 vertical engines, especially 
in the;matter of lubrication, which he had found to be a costly 
item. The cost of lubrication in the Peterborough engines 
mentioned in the paper was only half that of Broxburn, and con- 
siderably lower than obtained at Guernsey. As to suction gas 
renerators, he agreed that some of these on the market would only 
do the specified work when using the best anthracite, and were 
much below their rated capacity when using a cheaper fuel, and 
һе bad seen instances where it was out of the question to use coke. 
He ascribed this not so much to a desire to save a few pounds 
in manufacture, as to a want of knowledge of the elementary laws 
of combustion. He advocated a simple system of water pressure 
gauges, by which a leak of air was at once made evident and 
localised. | 

Mr. W. B. Woopmouse thought that the claims made for 
simplicity, cleanliness, and the small amount of space occupied by 
the suction gas engine plant, were very much open to question. 
The experience of users was not very favourable. Tae nauseous 
smell of the effluent water was а great drawback, and the plant 
itself was, in his opinion, very dangerous to life, so that factory 
inspectors would not allow it to be put into a workshop, but would 
insist on а separate building for it. Suction gas plants were 
entirely out of the question for textile work on account of the 
necessity of avoiding any variations in speed. Anthracite was 
60 per cent. dearer in Leeds than in Guernsey. The capital cost of 
the gas engine installation had to be considered before one could 
compare with either town gas or electric motors. lt was very 
questionable whether the suction gas plant was better than town 
gas at 28. per 1,000. The extra cost of the plant, and the difficulty 
and necessity for having skilled labour, were ail agaiust tbe adoption 
of these plants. Не was afraid that none of the methods of 
governing were very satisfactory. He wished they were, for he felt 
that it was only a matter of time before they would have to adopt 
them. 

Mr. G. D. Seaton said that in Lancashire electricity was being 
dumped as low as 35d. per unit. Mr. Campbell said the best he could 
do was 487d. The power companies were quite willing to take people 
on at '5d., and the Manchester Corporation would take them on 
at 6d. 

Mr. W. M. Roc ERSON said he would like to know why in Guerusey 
anthracite peas used for the gas plant should cost 15s. 6d. in the 
one case and 16. 2d. ia the other. The cost of coal per unit in 
Mr. Campbell's figures appeared to come out exceedingly low, the 
Guernsey station being only 2d. In the case of a suction gas 
plant in Halifax they paid 263. per ton for anthracite, aud the 
cost on that plant, where every figure was put down every day and 
totalled up every week-end, for coal alone, came out at ‘4d per 
KW.-hour as against Mr. Campbell's figure of 2d. 

Mr. J. D. ВАЛЕ said that he visited a great number of steel and 
iron works all over the country and saw a number of the Jarger- 
sized plants, but he could not say that he knew of one of these 
engines giving satisfaction. 

Prof. GoopMAN mentioned a case at Grassington where a steam- 
driven electrical plant was instailed, also a suction gas-producer ; 
the owner of the plant was dissatisfied with the electrical plant, but 
he was highly pleas:d with the suction gas plant, which was work- 
ing perfectly and used ар ex:remely small amount of coal. The 
plant was worked by a quarry labourer who had had no previous 
experience. It was a 20-11. P. engine, and a couple of buckets of 
coal per day was all that was required, The repairs also were ех- 
ceedingly low. There was not a shadow of a doubt that suction 
gas plants were very much шоге economical in running than steam 

lants. 
$ Mr. H. Ріскіхѕом drew attention to the author's statement that the 
steam station was 45 per cent. less economical than the gas station. 
Two years ago he pointed out that the gas plant was running on a 
power load and the steam plant on н lighting load, and, therefore, 
there was no fair comparison. Not being satisfied with tbe figures 
mentioned in the paper, he wrote to Mr. Bird, at Guernsey, for 
fuller particulars, and mentioned that the figures were required 
in connection with the paper. As a result of this communication, 
his surmise that the two stations were not running under 
comparable conditions was verified, and it appeared that the steam 
station had to be ready to take any load from 6 o'clock in the 
morning until 11 o'clock at night, and the gas-engine station 
started at 6 o'clock in the morning and shut down at 7 o'clock at 
night when the batteries took any small load that might be 
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required. It appeared that the steam station acted as a stand-by 
in case of a breakdown at the gas-driven station. It was evident, 
therefore, that the steam station was not run under such economical 
conditions as the gas station. 

Mr. MACLACHLAN said it was questionable whether it would pay 
to put in a suction gas producer in Leeds, as the price paid for 
anthracite by a firm there was something like 34s. per ton. 

Mr. T. Нлврімо Сасвтон drew attention to the test given in 
Table Ia in the paper, in which the figures appeared to be taken at 
full load, under which conditions the cost was practically 4d. per 
unit generated. It would be interesting to know what actual 
efficiency might be expected at 50 per cent. load as compared with 
that at full load, and what the cost per unit would be at half load. 
In the case of a printing works in Leeds which had been driven by 
а gas engine with town gas, when в considerable part of the load 
was transferred to an electric motor very little difference was made 
in the gas consumed by the engine. The explanation was that the 
average power was comparatively small (though the maximum 
power was required intermittently) and the engine was thus work- 
ing under unfavourable conditions. Any estimate of the cost of 
working based upon the cost of running at full load would, in such 
a case, be entirely fallacious. In the instance referred to, the gas 
engine was, after six months’ comparative trial, supplanted by two 
electric motors worked from the supply mains, and a saving in cost 
was effected thereby. He had recently had occasion to make inquiries 
respecting engines of about 300 н.р. to drive dynamos, to utilise 
gas from coking plant; in his investigations he had been struck 
with the number of breakdowns to which such engines were subject, 
and he had hesitated to recommend their adoption. 

Mr. R. A. FBANK said that some years ago be had some experi- 
. ence with a producer plant of about 8 H.P., and when they wished 

to start it took eight or nine men to turn the engine round for 
perhaps two minutes to draw the producer gas in and get a firing 


charge. In the case of 200 n.r. plant he would like to know what 
method of starting was in vogue. 


COST OF LIVING IN SOUTH AFRICA.“ 
[COMMUNICATED. ] 


As a continuation of the articles which have appeared in 
the ELECTRICAL REVIEW on the cost of living abroad, 
perhaps а few particulars regarding South Africa (where 
engineering is so prominent), gleaned from а personal 
acquaintance of several years with the country, may be of 
interest. 

It is generally understood that South Africa possesses 
many climates, and that the conditions prevailing in one 
district may be totally different from tbose which exist only 
a comparatively short distance away. This fact can perhaps 
be well demonstrated by remarking that while around Cape 
Town grapes, peaches, &c., are grown with facility in the 
open—in Natal coffee and pineapples, in Mozambique cotton 
and rubber, and in Rhodesia tobacco, &c., are largely culti- 
vated. The contour of the land also effects changes in tempera- 
ture not to be expected from merely a contemplation of the 
latitude. Beira, on the east coast, is some distance below 
the degree of latitude on which Salisbury is situated, and 
although only about 350 miles apart, they possess two distinct 
climates. In Beira the shade temperature frequently 
exceeds 100° F. in the summer, and is seldom less than 
55° F. in the winter, but Salisbury, owing to its extreme 
height, frequently experiences slight frost in the latter 
season. It is therefore impossible to describe the conditions 
of South African life under one head. 

Board and lodging may be obtained in Cape Town, and 
mostly in the whole of the south of Cape Colony, from £6 
per month. It can occasionally be obtained for less than 
this sum, but the fare would be such as is generally par- 
taken of by steerage passengers. Copper coins are used 
much less than in England. The minimum fare on the 
tramways is 3d., and a glass of ale costs 6d. Cape Town 
possesses an excellent service of electric tramways, extending 
some five or six miles on either side of the city, with one 
or two longer routes, and in view of the residential quarters 
being so scattered, the tramways are much more patronised 
for business purposes than is the case with London suburban 
traffic. House rent is dear, and cottages of three or four 
rooms will easily fetch £5 per month. Clothes are very 
expensive, and an ordinary suit, obtainable in England for, 
say, 50s., will cost 90s. upwards. Native tobacco of excellent 
quality can be purchased for 2s. per lb., but English brands 


* Previous articles, &., appeared in the ELECTRICAL REVIEW, 
Vol. 59, p. 660; Vol. 59, p. 1031; and Vol. 60, p. 172. 


are about 50 per cent. dearer than in England. In this con- 
nection it may be remarked that matches form a protected 
Colonial industry, and are both expensive and bad. In Cape 
Town the total cost of living need not exceed £10 per 
month, a sum which may be slightly reduced or largely 
increased according to the tastes of the individual. £10 
per month should provide similar conditions to those usually 
obtainable in London for about £6. An average salary for 
superior mechanics, artisang, &c., in Cape Town and most of 
the Colony is about £18 per month, but owing to the severe 
depression, this sam has lately been much reduced, and it is 
now difficult to obtain any position, even when on the spot. 
The genuine distress which the writer has seen in South 
Africa has at times been very painful to contemplate. 

In Natal the cost of living is slightly cheaper, and under 
normal circumstances the average rate of pay isa little lower. 
In Durban, for example, a medium class of board and lodging 
may be obtained at respectable board$ng houses for £5 per 
month. The board will include three meals per day, but at 
this figure it is frequently necessary to share the bedroom 
with another boarder. The exclusive use of a bedroom, how- 
ever, may usually be obtained for about £1 per month extra, 
The cost of clothing is about the same as in Cape Town, but 
as lighter clothes are necessary, on account of the warmer 
climate, the clothing bill may be slightly reduced. 

In the Transvaal and the Orange River Colony life is 
much more expensive from all points of view. Indeed, as 
railway transport is very dear, it may be accepted, as a гше, 
that the further one goes from the coast so are imported 
necessaries increased in price. Board and lodging are not 
usually obtainable in Johannesburg under £8 or £9 per 
month, and at this price are usually of inferior quality. 
Rent is about £6 to £7 per month for a small house, and 
then the house is often inconveniently situated. In the 
writer's opinion a salary of £80 per month is equal to about 
£12 in London. If the recipient chooses, however, the 
latter sum may be saved from the former, but the majority, 
well, do not so choose. 


Hours of business in all the foregoing places are much the 
same a3 in England. 

Lourenço Marques (Delagoa Bay) and Beira are towns 
usually regarded as being very unhealthy, but this 
reputation, so far as the towns are concerned, i8 
largely exaggerated. Portuguese hours of ‘business and 
meals prevail. In the former case work commences at 
7 or 8 a.m. and ceases «bout 5 with a break of 2 hours at 
11 a.m. for breakfast.“ Lourenço Marques possesses à 
good system of electric tramways (described in the 
ELECTRICAL Review of December 21st, 1906) and public 
lighting, as do most important towns in South Africa. 
Those people who are fond of Continental life would find 
Lourenco Marques far from disagreeable. Its inhabitants 
are largely cosmopolitan, but the Portuguese language pre- 
dominates. The coat of living is about the same as in the 
Transvaal. 

Rhodesia may, perhaps, be considered to be the most 
attractive country in South Africa for an engineer on 
account of the high salaries paid. Conditions of life are 
much more primitive than in the South, however, and many 
inconveniences have to be borne. A driver of a locomotive 
will usually earn between £30 and £40 per month, while 
the cost of board and lodging in, say, Salisbury, may be 
anything above £13 per month. Clothing of a heavy kind, 
necessary for chilly nights, is expensive, but little attention 
is paid to fashion compared with the southern parts. Khaki 
and cottons are largely used, and suits of these materials 
may be purchased for about 30s. The demand for engineer 
is very limited, and they are mostly employed on the mines. The 
South of Rhodesia possesses a healthy climate, and there 18 
little to fear from sickness provided proper care is taken. In some 
parts, however, black-water fever is frequently found, whilst, 
in the northern portion of that territory, malaria is more Or 
less abundant. The writer spent several years on the Fast 
Coast and in Rhodesia, and only suffered from опе severe 
attack of illness. Medical treatment is expensive, and К 
usual fee which the writer had to pay to doctors was a guinea 
per visit. PS 

In conclusion, the warning not to travel to South Africa 
at present in search of employment may be repeated, unless 
furnished with suffleient money to provide for a, return 
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or а voyage elsewhere. Indeed, most of the Colonies 
age i admission to immigrants unless provided with 
work in advance of arrival, or with substantial funds. Local 
supplies of employés are plentiful, and districts where 
engineers are likely to find employment are dispersed over 
wide areas. An engineer in Salisbury would have very 
little better chance of securing a vacant post in Cape Town 
than he would were he in England. 

Nothing has been said here with respect to the cost of 
social amusements in South Africa. It is a most difficult 
subject to which to apportion any cost, and has been the 
stumbling-block of hundreds of young men, who have 
journeyed to South Africa with every prospect of a successful 
career, but who, having acquired extravagant and indiscreet 
habits, have quickly wrought their ruin. In the more 
remote parts of the country the principal forms of sociability 
are confined to public-house bars and billiard saloons, and 
the less these are indulged in, the greater cause will a 
man have to be thankful—at least from the point of view of 


his pocket. | 
€———— —Mmp 


NOTES ON TURBINE TROUBLES. 
By d. NEVIL-THOMAS. 


THESK notes are not written with any idea of going 
systematically into all the troubles to which a turbine is 
heir, but they cover a few of the many which have happened 
in the writer’s knowledge. 

Оп starting up a turbine at any time, it cannot be too 
emphatically impressed on those responsible, that there is а 
«trong necessity for properly flushing the bearings either by 
the hand pump or the power-driven pump. The writer has 
жеп drivers flush the bearings with a hand pump and then 
allow one or two minutes to elapse between doing so and 
getting the turbine away. 

Oil should continue to be pumped not only as long 
ав the machinery is stationary, but until the speed reaches 
10 per cent. of full speed, because, if the pump is driven by 
gearing from the rotor, it will not perform its duty efficiently 
until this speed (approximately) is reached. 

Quite recently a turbine which had been running was shut 
down for a few minntes. The driver then flushed the bear- 
ings and allowed it to stand for another two or three 
minutes. The machine was then got under way, and it had 
not been running more than a few minutes before the blades 
were stripped. On examination it was feund that the bear- 
ings on both ends of the turbine were run out through over- 
heating due to want of oil at the start. 

Another trouble which may be taken as being one of 
extremely rare occurrence, is due to dirt coming over from 
the boilers. Even in the best cared for machinery, dirt 
is liable at times to come across from the boilers and make 
its appearance in the turbine. In many cases, how- 
ever, instead of passing through the turbine and condensers 
into the air pump discharge, it is stopped by the blades 
themselves, 

A small amount of dirt can not only considerably impair 
the efficiency of the turbine, but it can also reduce its 
output considerably. In addition to this, it has the effect 
of creating а difference of pressure between different points 
of the rotor, with a result that the rotor itself is continually 
being forced against the end thrust bearing. 

In one case so considerable was this pressure that the 
metal on the dummy glands was turned completely off, 
worked its way under the spindle of the rotor, caused it 
lo spring, and stripped five expansions on the turbine both 
оп the stator and rotor. 

Another point which, whilst repeatedly written abont, 
engineers constantly neglect until it has been forced 
üpon them by experience, is the fact that it is unsafe to start 
up a turbine until the shaft bas been properly and evenly 
heated. If a machine has been star up without being 
heated, the shaft is pretty certain at the time to be bent, this 
bendi g being due to unequal temperatures in different parts. 

Should the machine be started at such a time, it will be 
found that in certain instances, generally speaking towards 


the middle expansion, the blades will be touching. With an 
even temperature produced by warming up the tarbine 
before starting, the shaft regains its straightness. - 

It is perfectly true that for months the turbine can be 
started continually without causing any noticeable trouble in 
this direction, but it is certain in course of time to cause 
disaster. It happens in some cases that this touching may 
be going on for some time without any notice being taken, 
or any ill result becoming prominent, but that is no reason 
for neglecting precautions. 

Another trouble with high-speed turbine sets develops 
itself on the generator side. 

Some manufacturers make it a practice to insulate one of the 
bearings on the alternator side, the reason being that, owing 
to the field of the rotor being magnetically out of balance, 
а difference of potential arises between the two ends of the 
shaft. If one bearing is not insulated, the circuit is closed 
through the two bearings of the rotor and the base of the 
machine. The result is an electrolytic action between the 
shaft of the machine and the bearings. The effecta appear 
to be of two kinds: either the white metal is completely 
run out, or else the bearings remain sound and the shaft 
becomes badly pitted over the whole surface. This pitting 
is continuous and uniform, and gives the shaft the appear- 
ance of having been standing for a long period in strong 
acid or of the shaft having never been turned up at all. 

The writer has seen the shaft coated with pit marks 
which must have been more than zr in. deep. It was so 
bad that it was a matter of astonishment that the bearings 
had not run out through over-heating. As а matter of fact, 
the bearings were in perfect condition. | 

Another source of trouble, which also is by no means 
peculiar to turbines, is the trouble due to bad oils. Power 
station engineers would find it safer to use oils recommended 
by manufacturers of the turbines which they, owing to Ше. 
necessity of constantly experimenting and testing, have 
found to be most suitable for the turbine at the lowest 
possible cost. 

Turbine oils form a very considerable item in the . 
expenses of a station, as even a unit of, say, 1,000 H.P., may 
use as much as 60 gals. of oil, which, at the price of 3s. 6d. 
per gal., amounts to £10 to £12. The temptation, therefore, 
to cut down the cost price of oil is great, but, if given 
way to, without extreme carefulness in testing both chemically 
e by experimental use, will cause disaster in some form or 
other. 

That there are nuinbers of other troubles in connection 
with turbines may be true, but each of the above has, witbin 
the writer's knowledge, cost money which might well have 
been saved if the knowledge had been forthcoming before, 
instead of after, the event. 


WIRELESS TELEPHONY. un 


By В. A. FESSENDEN. 


(Continued from page 253.) 


GENERAL PRINCIPLES OF WIRELESS TELEPHONY. 


SPEAKING broadly, wireless telephony is accomplished by 
generating a practically continuous succession of electro- 
magnetic waves, receiving them on a constantly operative 
receiver, and modifying the character of the emitted im- 
pulses by means of sound waves without interrupting their 
continuity. 

APPARATUS FOR WIRELESS TELEPHONY. 


1. Means for the Practically Continuous Generation. of > 
Electro-Magnetic Waves.—At the time the writer took up 
this work the three methods in use were :—(a) The plain 
aerial with spark gap, used by Marconi ; (6) the plain aerial 
heavily loaded with inductance, used by Lodge; (c) the 

lain aerial in conjunction with a local oscillatory circuit 
aving a period of a different order of magnitude from the 
period of the antenna, used by Braun. 
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The writer conceived the idea of using an antenna in con- 


junction with a local circuit tuned to the same frequency as 
the aerial. This was patented by the writer (United States 


Patent 706.735, December 15th, 1899), and is now in 
general use in all wireless telegraph stations. 

By the use of this circuit and an induction coil and com- 
mutator giving 10,000 sparks per second, articulate speech 


was transmitted over a distance of 1 mile in 1900. The 


articulation was, however, not as good as might be desired, 
and there was an extremely disagreeable, and, at times, over- 
powering, noise due to the irregularity of the spark. 


Еа. 2.— APPARATUS FOR TRANSMITTING FROM GRAMAPHONE 
ON THE LEFT, 


With sparks in air the best results were obtained by 
using a slightly convex disk of platinum-iridium for one 
discharge terminal and a sharp-pointed aluminium cone for 
the other, the terminals being 80 connected as to vive the 
shortest, discharge distance. 

Later it was found, after the invention of the compressed 
gas spark-gap by the writer in 1900 (United States Patent 
706,741, November 15th, 1901) that this gave a much 
steadier spark. The gas generally employed was nitrogen, 
this being most eusily obtained by pumping the vessel up 
with compressed air and placing lime in the bottom of 
the:chamber to absorb the nitrous acid formed by the dis- 
charge. 

Later still a mercury gap of the Cooper-Hewitt type was 
used, but proved not quite so good as the compressed gas gap, 
even when the spark was localised as much as possible by 
small points of platinum-iridium wire projecting to the 
surface of the mercury. With the above types of apparatus 
high speed breaks of different kinds have been used. 

Another method which gave fairly good results was the 
use of a 10,000-cycle 1-Kw. alternator, giving about 10 


amperes at 100 volts. This was used with an air-core 


transformer giving about 10,000 volts, and giving 20,000 
sparks pe 

distinct than with 10,000 sparks, and on account of the 
regularity of its action it gave quite good results when used 
with the compressed nitrogen discharge gap. About 
1903-4 it and the compressed gas gap were sufficiently in 
shape to justify the company in advertising wireless tele- 
phones guaranteed to distances of 25 miles. 

The compressed nitrogen spark-gap is shown in fig. 5, 

Another method used was а rotating spark gap attached 
to à rivet spindle making 500 revolutions per second and 
giving 20,000 sparks per second. This was used in con- 
nection with some small generators giving 5,000 volts 
direct current. The terminals were of 40 per cent. 
platinum-iridium. This gave fair but not good results, t.e.. 
speech could be transmitted, but the scratching of the 
spark was quite bad. This device is shown in fig. 4. In 
order to obtain a constant amount of energy of discharge 
the apparatus was arranged to charge a condenser to a 
definite potential and to discharge it again. 

With all the above types of apparatus the radiation, while 
sufficiently continuous for the purpose of telephony, was not 
completely continuous. While it was found that fair 
articulation could be obteined with 10,000 sparks per 


r second. With this apparatus the speech was more 


second, there were self-evident advantages in obtaining 
absolutely continuous radiation. A great many methods 
for obtaining this were devised and tested, but only a few 
will be described here, particularly as it is inadvisable to 
disclose rome of them for patent reasons. 

In 1891, Elihu Thomson invented the very interesting 
method of producing high-frequency oscillations, commonly 
known as the musical arc, using a continuous-current arc 
shunted by а condenser and inductance in connection with a 
magnetic blow-out. This is shown in his United States 
Patent 500,630, July 18th, 1892. (See ELECTRICAL 
Review, December 21st, 1906, p. 986.) 

For some reason, probably the curious provincialism which 
afflicts во many European scientists and scientific pnblica- 
tions, this arrangement has been attributed to Duddell, 
though the latter never used the device until many years 
after the publication of Thomson and other American workers 
on the subject, and does not appear to have fully grasped its 
method of operation. 

In his patent Elihu Thomson points out that, frequencies as 
high as 50,000 or more can be obtained in this way. This has 
been controverted by Duddell (Electrician, 1908, Vol. 51, 
page 902), but in 1898 the writer had already experimentally 
demonstrated that Prof. Thomson was correct. 

Experiments made in 1899 for the purpose of using Elihu 
Thomeon’s musical arc for wireless purposes developed the 
fact that it was not entirely satisfactory. Ву the use of 
properly cooled electrodes and an air blast and magnetic 


blow-out, frequencies of several hundred thousand were 


obtained, but it was found that neither frequency nor inten- 
sity was constant, and the fact that a key could not be 
used to make and break the current, since the arc would 
not start itself, made it impracticable in its original shape. 
To overcome the last-mentioned difficulty, & method of 
working wirelessly was devised, in which the arc operated 
continuously, and emitted radiation continuously, and the 
signalling was done by altering the frequency of the emitted 
waves (8ee United States Patent 706.742, June 6th, 1902). 
In order to overcome the former difficulty, instead of using à 
pure inductance in series with the arc, а coil having a con- 
siderable resistance was used, with only a moderate amount 


Fic. 3.—CarBON MICROPHONE TRANSMITTER. 


of self-induction. This resistance was so adjusted and pro- 
portioned to the shunt resonant circuit as to maintain the 
frequency almost absolutely constant. This method is 
shown in figs. 6 and 7, taken from United States 
Patent 706,742 (June 6th, 1902) and United States 
Patent 730,758 divided out from United States Patent 
706,742 (April 9th, 1903). Fig. 7 shows one modification 
of the method in which an alternating-current generator 


is substituted, as described in the specification, for certain 


purposes. In another modification an aluminium disk is 
used, as described by Mr. Brown. 

When this method was applied to telephoning, it was 
found to give the same objectionable scratching and 
hissing in the receiver. To some extent this was 
overcome by the revolving contact methods shown 


in fig. 6. . In 1901 and 1902, however, most of the work 
was done with the compressed nitrogen spark-gap (United 
States Patent 706,741, November th, 1901) This 
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mparatively steady discharge—much better, in the 
5 thon can be obtained with oxygen or any 
other gas at atmospheric pressure, though the writer has made 
some experiments on the inert gases, particularly argon, which 

results. | 

2 was found that much better results were obtained 
when the water-cooled electrodes were made very thin. So 
long as the water-cooled electrodes had an appreciable thick- 
ness, a certain amount of the electrode was carried off, and 
gave rise to irregularities. Taking a hint from some 
experiments on his magnetite arc made by Mr. Steinmetz 
and his assistant, Mr. Dempster, of the General Electric 
Co., the ends of the water-cooled electrodes were made of 
thin silver, , }tbs of an inch thick, which greatly improved 
matters. The final arrangement obtained was, as mentioned 


Fig. 4.—Roratixc SPARK Gar. 
METHOD. 


abore, quite good enough for commercial work, and was 
advertised in 1904-5 under guarantee of operativeness. It 
was never, however, entirely free from scratching, though in 
the best form this was more disagreeable than serious. 

Meantime, work had been progressing on high-frequency 
alternators, with the kind assistance of several of the General 
Electric Co.'s engineers, more especially Prof. Steinmetz, Mr. 
Haskins, Mr. Alexanderson, Mr. Reist, Mr. Dempster and 
Mr. Geisenhoner, to which gentlemen I am indebted for the 
ultimately successful outcome of the work. 

The alternator, which is of the general type described in 
United States Patent 706,737 (May 29tb. 1901), but which 
embodies many ingenious mechanical arrangements requiring 
a great deal of mechanical skill for its construction, is 
illustrated in fig. 1 (ELECrRICAL Review, February 15th, 
1907, p. 252). It was originally designed for a frequency 


Fia. 5.—CoxPRESSED NITROGEN SPARK Gap. 


of 100,000 cycles, at an output of 1 kw. In practice, how- 
ever, pending the construction of the De Laval gear-driven 
Upe, it is never used above 80,000 cycles, on account of 
e slipping, and, in fact, for most work it is run at 60,000 
cycles, 

The resistance of the armature is approximately 6 ohms. 
and the inductive drop at full load is about equal to the 
ohmic drop. It is ueually run at about 50 or 60 volts 
at 60,000 cycles. The armature revolves at 10,000 R. P. A., 
and the bearings are lubricated by oil pumps. 

The operation of the machine is extremely satisfactory, it 
being run daily for six or seven hours at a time, with 
practically no attention. Great credit is due to the engineers 
and mechanics of the General Electric Co. for the way in 
wbich the design bas been worked out. 

| ion the alternator is generally connected to the 
Urial through e transformer, The coupling used is a tight 
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Fic. 6.—HREgvoLviNa CONTACT 
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one, as the energy falla off very rapidly when а loose coup- 
ling is used. | 
ET a sample illustration of the method of working, the 
following may be given :—Telephoning from Brant Rock to 
Plymouth — Distance, 10 miles; primary current, 2] 
amperes; primary turns, 10; secondary turns. 00 ; 
primary voltage, 45 volts ; secondary voltage, approximately, 
8,000 volts ; frequency, 50,000. | 

No capacity is generally used in the primary of the trans- 
former, as the antenna generally acts, as I have pointed out 
elsewhere, as a fly-wheel, and even to some extent governs 
the speed of the alternator. | 

At the sending station in this particular experiment опе 
of the transmitters shown in fig. 3 was placed between the 


Fic. 7.—DtAGRAM SHOWING ABC METHOD 
OF TRANSMISSION. 


aerial and ground, as shown at 4a, fig. 7. The resistance 
of the transmitter was about 8 ohms. Fig. 2 shows the 
general working arrangement. 

At the receiving end the usual liquid barretter receiving 
system was used. The strength of the received speech was 
25 times that of audibility, audibility being taken as that 
strength at which all words spoken could be clearly heard 
and understood. The speech could still be understood 
clearly when the telephone, whose resistance was 1,200 ohms, 
was shunted by a 40-ohm resistance box. 

As it happened, in the above test, the primary of the 
receiving circuit was not tuned, so that the values for the 
intensity of received speech were considerably lower than is 
customary. 

(To be continued.) 


COMMERCIAL DEVELOPMENT OF 
ELECTRICITY SUPPLY. 


By R. BORLASE MATTHEWS, Wh. Ex., A. M. I. C. E. 


ELECrRICITY SUPPLY STATIONERY Fokus. 


A SUGGESTION has been made by a correspondent to the 
effect that it would fill a want if some printing firm made a 
speciality of supplying standard stationery suitable for use 
by electrical undertakings. The difficulty in the way of 
carrying out this suggestion in practice is that all such 
stationery has to be specially printed so as to suit local 
conditions and requirements ; and it is also essential that 
euch stationery should bear the name of the undertaking. 
Again, very often the supply authority finds that it pays to get 
the printing done locally, as then the printer can more 
easily be persuaded to use electric power for driving his 
printing machines. However, as general forms that could 
be modified to suit local conditions would doubtless be 
useful, on receipt of specific inquiries, model forms arranged 
in accordance with recent practice will be given in these 
columns. A useful order form was given on page 49 of this 
volume—a good feature of this form being that the particu- 
lars as to the system of supply sre given, a little point 
which, at times, saves much confusion, 
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The accompanying forms will be of interest, as they 
are devised to facilitate systematic reports from canvaseers, 
and во to keep a check on their work. 


INCOME PER HEAD or POPULATION. 


“ Chelmsford " asks how the figures giving the income 
per head of population per annum, such as those recorded 
on p. 650 of the issue of the ELECTRICAL. REVIEW dated 
October 19th, 1906, were arrived at, and whether the revenue 


Bource of Inquiry 


Interested in 
Now anag 
ls building wired ? 


Literature tent 


FRONT OF GABD 


CALLS MADE. 


Back OF CARD 


A Form or INDEX CARD FOR PROSPECTIVE CUSTOMERS. 


NAME OF ELECTRICAL UNDERTAKING. 


Ca vnn e Dany Ruposr. 


Weseger Comanercial Sales Dept 


Dur &t— q 


1 bere to report thet 1 called ce the following parue to-dey with the resulte indicated — 


| 


| 


| 


Form FOB CANVASSER'S DAILY REPORT. 


for street lighting was included. In the calculation of these 
figures the total revenue per annum for private lighting, 
public lighting and traction supply was taken and divided 
by the population of the area of supply. The revenue from 
meters and other sources was omitted, since many extraneous 
items, such as sale of land, rental of house property, &c., 
were included. "This method of comparing the commercial 
activity of any one town with another is, of course, only an 
approximate one, but at the same time it is one that clearly 
indicates the possibilities of further commercial develop- 


ment in any particular town. Considering the town of 


Chelmsford as an example as requested by the querist, and 


taking the population as 12,600 and the total revenue per 


annum for m lighting and motors as £7,961, the 
income per 


ead of population will be 12s. 7°6d., an ex- 
ceptionally good figure, for it must be noted that there is no 
public electric lighting or tramway load. It may be asked 
whether this figure should not be corrected by making 
an allowance for the lack of these additional loads, as, of 
course, the figure of 12s. 7:64. for a private lighting load 
alone is a very high one, and would put the station ina 
much better position in comparison with the private lighting 
loads of other stations. However, for general purposes 
of comparison it does not seem advisable, since a station 
cannot be said to bave obtained all the business available 
until it has secured the public lighting load. Undoubtedly, 
publie lighting by electricity will be more and more 
demanded in the near future, since the need of much better 
street lighting is beginning to be appreciuted, and gas light- 
ing seems to have about reached ita limits for that purpose, 
It is, therefore, a part of the business of a supply authority 
to educate the public it serves up to this point, so a8 to 
bring about the destred consummution of a public lighting 
load at an earlier date than if matters were to follow their 
natural course. 


(To be continued.) 


LEGAL QUERY COLUMN. 


[Questions addressad to the Editors for insertion in this column should 
be written on one side of the paper. Free изе of fictitious полиз 
may be made, Answers are furnished by a barrister-at-law.] 


No 71.—Aerial Lines — Supply at 200 volts, where 
Declared Pressure ts 100. 


“L. S. D." writes:—'' An hotel keeper requires electric light for 
an hotel situate in an isolated field, through which a H.T. cable 
passes; for this purpose it is proposed to erect an aerial line 
500 yards long, for which consumer pays supply company cost of 
erection. No telegraphic lines, railways, roadwaye, or other houses 
near aerial line. 

„Please state (1) whether the company may supply consumer at 
200 volts, whilst declared pressure in provisional order is 100 volta? 
(2) Is consent of B. of T. necessary for erection of such aerial 
cable? (3) The consumer's meter being fixed in transformer house 
in same field, does liability of supply company cease at meter, or 
are they responsible for accidents or damage that are caused by 
the acrial cable?” 

*,* With regard to (1), while the Electric Lighting Acts and the 
Board of Trade regulations appear to contemplate that the standard 
pressure of supply shall be fixed by the undertakers before 
commencing a supply in their district, there is little doubt that in 
a particular case supply at 200 volts would be permissible. 

As to (2), it is provided by Sec. 10 (^) of the schedule to the 
Electric Lighting (Clauses) Act, 1899, that the undertakers shall 
not, without the express consent of the Board of Trade and, where 
the local authority are not themselves the undertakers, of the local 
authority also, place any electric line above ground, except within 
premises in the sole occupation or control of the undertakers, and 
except so much of any service line as is necessarily so placed for 
the purpose of supply. The Board has issued regulations as to 
aerial lines, with none of which L. S. D." should have any difi- 
culty in complying. These regulations may be obtained from 
Messrs. Eyre & Spottiswoode. They are also set out in Shires 
Wills's Law of Electric Lighting,” third edition, page 247. 

As to (3), Sec. (86) of the regulations referred to in the answer 
(2), supra, provides that the undertakers shall be responsible for 
all electric lines, fittings and apparatus belonging to them or under 
their control, which may be upon а consumer's premises, being 
maintained in а safe condition, and in all respects for supplying 
energy. Inthelight of this regulation, it would ap that the 


company would be liable for any damage caused by the fall of the 
cable if insecurely fixed. 


No. 72.— Supply Company—Arca of Supply— 
Supply outside Area. 


“Nemo” writes:—' A company working under provisional order 
has at various times received applications from persons or firms 
whose property is partly within, and partly outside, the said com- 
pany'e area, and in the cases under consideration, the parte outeide 
the company’s area are not in any other supper district. If the 
company’s service mains, meters, &c., are wholly within the ares, 
and the whole of the distribution system which is outaide {Бе com- 
pany's area is the property of the consumer, can a supply be given 
without contravening the provisions of Sec. 6 of the provisional 
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order, which prohibits supply by the undertakers outside their pre- 


ауе ран would be used partly within and partly outside the 
ares, but supply would be given entirely within the area,’ 

% This question has been frequently dealt with in this column. 
It is clear, upon the authority of the Gas Light and | Coke Co. 
+. South Metropolitan Gas Co., 62 L.T. 126, that electricity gener- 
ated within, may not be used without, the company's district. The 
fact that the parts outside the area are not in any other supplier's 
district does not affect the question. 


No. 73.— Local Authority and Consumer—Cost of Connecting up— 
Liability of Consumer. 


"ONLOOKER" writes:—'' We have recently carried out a small 
installation (some 15 lamps) in small business premises, The local 
supply authority, who usually make a charge for laying in the 
service and main connection, refuse to connect up the installation, 
because our client will not pay & matter of £2 10s. for this work ; 
he claims that he has had service free in other towns. He is very 
firm on the point, and has been legally advised that he can sue the 
lighting autbority in the County Court for £2 per day; as the 
matter has been standing some three weeks, this is mounting up. 
The authority are working under an ordinary provisional order 
granted some four years ago; the mains are laid past the con- 
gamer’s premises, about 40 ft. away across the 1 street; 2 ft. 
of cable through private wall only is required. Is he likely to 
succeed in such a claim ?” 

Jo understand the nature of the charge of £2 10s. which it 
is sought to impose in this case, it would be necessary to see the 
provisional order, and the terms of the contract entered into 
between the consumer and the local authority. Moreover, the 
statement of facta does not make it clear whether the sum in ques- 
tion is a deposit or not, Presumably these matters were considered 
by the consumer's legal adviser. It would be unsafe for anyone to 
advise proceedings without access to the documents mentioned 
above, which the consumer's solicitor must have had before him. 
It may be mentioned that there does not seem to be anything in 
tbe Electric Lighting Acts which entitles the local authority, in 
the absence of an agreement to that effect, to charge the consumer 
with the cost of connecting up. 


SEPARATE GENERATING STATIONS. 


Tur youngest student of the J. E. H. is, perhaps, the scientific 
equivalent of the every school boy” of Macaulay’s essay. He 
would, we feel sure, have answered а question propounded by Mr. 
Norman Carty in a recent issue of the Western Electrician, in a 
very different, and far saner manner than does the latter. Given an 
inter-urban railroad 50 miles in length, with five 50-ton cars, running 
at 30 miles an honr on one hour headway, for 18 hours a day, 
average kilowatts per car 100, or 70 watts per ton-mile [What are 
watts per ton-mile ?—Eps.], the instructors of the said youngest 
stadent would have been appalled if he did not, in the first place, 
demur to such an attenuated load being considered from the elec- 
trieal standpoint unless coal was out of the question. Under such 
orcumatances, the youngest student would suggest a single-power 
station situated at the middle of the line, with a single phase high- 
tension overhead wire, and step-down transformers with low- 
tension single-phase motors on the cars. If, however, he were con- 
vinced, as we assume Mr. Carty is, that “it does not require any 
argument to convince the operator of electric-railway properties of 
the greater simplicity and reliability of the direct-current system 
as compared with any method of alternating-current transmission,” 
he would concede direct current for the cars, and put down а 
couple of converter sub-stations, each situated about 164 miles 
on either side of the alternating-current generating station, 
thus dividing the line into three sections, one at each 
ead supplied from Sub-stations, and the central section 
Supplied from converters in .the power house. That is not 
Mr. Carty's solution, which would provide four separate sub- 
stations, each containing a 150-Kw. 650-volt direct-current generat- 
Шұ set, driven by a Diesel engine and а 240 ampere-hour storage 

ry. Giving the battery a normal discharge 1ate of 60 amperes 
per hour, we thus have each station capable of supplying, with the 
engine at full load, about 190 Kw. 

Taking the author's figures at 70 watts per ton per car-mile [?], 
and assuming that the cars travelled at the maximum speed of 30 
miles per hour, the actual load per station, with cars running 
at one hour's headwa , would be 87:6 gw., or for the entire line 

Kw. The author assumes “the installation of the storage 

y їл connection with the Diesel engine would eliminate any 
necessity for reserve generating apparatus, as the combined capacity 
of the generating equipment and storage reserves in each station 
Would be equal to the demand for intervals long enough to meet 
the extreme operating conditions for peak loads.” He then pro- 
ceeds to assure his readers that if one main steam-driven station 
Were put down, the equipment would comprise two steam-driven 
of 600 xw, each (one in reserve), and each of the four sub- 
ations would require two 300-KW. rotary converters (one, of 
“ure, in reserve). Upon these premises some surprising balance- 


sheets are submitted, and it is claimed that the initial cost of the 
steam-driven alternative would be $325,000 as against $140,000 for 
the multiplicity of isolated generating stations. 
ck of space must prevent our detailed examination of Mr. 

Carty's figures, and comparisons which include the statement that 
“the expense of maintaining the high-tension line and transformer 
stations would greatly exceed the expense of maintaining the 
storage batteries connected with the Diesel system.” His operating 
staff is sparse, and he suggests one chief engineer as general super- 
visor, and eight assistants (one of whom is to run single-handed 
each generating station during а 9-hour shift). His fuel costs 
reckon oil at 3 cents per gallon, and 123 gallons of oil per 100 KW. 
hours. This exactitude may be contrasted with the assertion that 
" no one will guarantee the fuel consumption of a steam plant." 

With advocacy of tbis character, the Diesel engine is best 
delivered from its friends. Granted that its fuel consumption is 
really very low indeed, and granted that the cost of repairs is lees 
tban that of steam engines of equal capacity (although many 
engineers could be found holding а contrary wew), there is no 
reason why it should be dragged in, like King Charles's head, in 
season and out of season, by injudicious advocates. 


International Prize Competitions.— The Association 


.of Italian Manufacturers offers а Gold Medal and 8,000 lire for a 


system to eliminate the danger of a contact (of whatever resist- 
ance) between the primary and secondary circuits of alternating 
current transformers and their respective lines. A Gold Medal and 
1,000 lire are also offered for а hand crane or winch so constructed 
that without sensibly reducing the efficiency or speed of lowering as 
compared to ordinary types, any danger due to the rotation of the 
handles by the descending load is avoided. Particulars can be 
had from the Director of the Association, 61, Foro Bonaparte, 
Milan. This competition was announced also in our issue of March 
24th, 1905. 


Rating of Machinery.—The London and Provincial 
Machinery League writes to call the attention of our readers to the 
unfair handicapping of British industry by the rating of machinery 
not belonging to the hereditaments, which the League was formed 
to remedy. Such machinery is not rated in Scotland, nor abroad, 
nor is the practice in the various boroughs throughout England at 
all uniform. The League has framed a Bill which aims at pre- 
venting further inequalities and anomalies in the rating practice 


of various boroughs; it also tends to place England and Scotland 


on an equality. The question is a vital one to all who have our 
industrial sapremacy at heart, to all employers and employed, and 
to ratepayers in districts which manufacturers are deserting for 
other places where, for the moment, machinery is not rated. 
Manufacturers and all in sympathy with the objects of the League 
are invited to join forces with it/and Mr. R. M. Leonard, secretary, 
of 30, Oxford Court, E.C., will be glad to furnish readers with 
further information. 


The Metric System.— The secretary of the Decimal 
Association, Mr. E. Johnson, sends us a batch of opinions in favour 
of the adoption of metric weights and measures, and a list of 
donations to the Special Effort Fund. It is intended to introduce 
а Bill in the next session of Parliament, and help is invited. 

We note that a curious fact is mentioned by Lord Belhaven ; 
for many purposes an error of 1 per cent. is negligible, and if we 
take 25'6 mm. to represent 1 in., instead of 25:4, an error of less 
than the above, we have the binary divisions of the inch repre- 
sented by equally simple values in millimetres :— 

Inch ... e 1 è i d du 4 a 11 QN 

Millimetres .. 25612864 32 16 8 4 2 1 
This is a convenient memory rule. 

In view of the forthcoming Colonial Conference, at which the 
Colonial representatives will beable to state that their respective 
Governments are definitely committed to the early adoption of the 
metric system, every effort should be made to educate public 
opinion in this country so as to ensure that the deepest possible 
impression may be made by the announcement. 

We have received a simple set of “ Anglo-Metric Tables” from 
Mr. P. E. Radley, 30, eobald’s Road, W.C., giving metric 
weights and measures, with English equivalents, and rice versa, 
together with ready reckoners for both systems. 


A Vibration Case.—The case of the Demerara Electric 
Co., Ltd., v. Frederick White and others came before the Judicial 
Committee of the Privy Council on January 31st, on an appeal from 
the Supreme Court of British Guiana. It was an appeal by the 
Demerara Electric Co. ín an action brought by the owners and 
occupiers of certain houses near the appellants’ power station at 
Georgetown, in which the plaintiffs sought to recover damages and 
an injunction on account of vibration. By the Georgetown Electric 
Lighting Order, 1899, the appellants were granted the exclusive 
right of supplying electric energy for all public and private pur- 

oses and using the same for any возен g lawfully carried on 
b them within the area of supply, which included Georgetown. 
The case was heard by three judges, who came to the conclusion 
that the evidence showed that the effects of the vibration were such 
as to affect the comfortable enjoyment of the plaintiffs’ houses, and 
they accordingly granted an injunction, with smal! damages and 
costs. The appellants now asked that the judgment of the Colonial 
Court might be set aside. Their Lordships reserved judgment. 
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NEW PATENTS APPLIED FOR, 1907. 


8 “киеш for this journal by W. P. Troxrsox & Co., Electrical Patent 
ents, m Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


23,0774/05. “ Improvements in process of electric welding." L. 8. LAcHMAN. 
(Date applied for under Rule 5 of the Patents Rules 1905, October 8th, 1906. 
саа * from 25, 15206, which number is cancelled.) February 6th. 

omplete. 


9,112. “Improvements relating to telephone receivers.“ A. P. MULLINS, 
February 4th. 
2,790. 


" Improvements in or relating to the lighting hy electricity of 


miners’ safety lamps in coal mines and other places." W. PATIERSON. 
February 4th. 


2,148. "Improvements in electric couplings for railway signals." BikMENS 
Bros. & Co., Lrp., and L. M. G. FERkREInA, February 4th. (Complete.) 

2,150. "Improvements in or relating to motor starting switches." T. уох 
ZWEIGBERGK. (Date applied for under Patents Act, 1901, May 21st, 1906, being 
date of application in United States.) February 4th. (Complete.) 

2,752. '' Improvements in or relating to controllers for hoisting or elevator 
motors." Т. von ZWEIGBERGK. (Date applicd for under Patents Act, 1901, 
November 28th, 1906, being date of application in United States.) February 
4th. (Complete.) 

2,803. 


„% Improvements in rheostats.“ 
plete.) 


T. RrisHRorr, February 4th. (Com- 


2,815. Safety terminals for electric accumulators and other appliances for 
use in mines or otherwise." J.C. Best. February Sth. 


2,822. ‘Improvements in coil friction clutches." 
тагу bth. 


2,830. ‘Improvements in connection with mercury-vapour electric lamps.“ 
C. J. Hann. February 5th. 


G. SHerRrirr. Feb- 


2,842. “Improvements in apparatus for producing an intermittent electric 
current," E. D. Ropwax. February 5th. $ 

2,869. “Improvements in flre-alarm apparatus.” J. T. Mamuotrr. Feb. 
ruary hth. (Complete.) 

2,877. 


“Improvements in galvanic cells." 


under Patents Act, 1901, Felruary 6th, 1906, being date of application in 
Germany.) February 5th. (Complete.) 


2,888. ''Improvements in or relating to the starting and controlling of 
electric induetion- motors.“ J. Всиси. February 5th. 

2.889. Improved automatic electric switch." A. Вснлргі. (Date applied 
for under Patents Act, 1901, February 5th, 1906, being date of application in 
Switzerland.) February 5th. (Complete.) 


2.921. Improved self-binding insulator.” J. R. Turton. February 6th. 


2,926. “ Improvements in and relating to indicating and recording apparatus 
for electric pyrometers and the like." W. Акмоск. February 6th. 


2.428. “Improvements in lifting apparatus for armatures of electric motors,” 
R. L. ACLAND and BRECKNELL, Munro X Rovers, Lip. February 6th. 


2,930. ''Improvements in mechanism for reverse current circuit-breakers.”’ 
J. Scopen and E. D. Ropway. February 6th. 


2,936. ''Improved construction of electricity recording time meter.“ F. E. R. 
PHitties, February 6th. 


2,987. “ Improvements in the apparatus for making and breaking the current 
on electrically-fired internal explosion engines and the like." J. H. CHAMRERS 
and P. F. B. BENNETT. February 6th. 


2,988. “Improvements in means for attaching stair rods, electric wires, gas 
pipes, pictures and the like to angular and plain surfaces." L. T. BENCH. 


February 6th. 
2,959. “Improvements in and connected with electrical insulators for 


telegraph or telephone wires or the like." Т. F. Purves and J. Sinnott, 
February 6th. 


2,968. “Improvements relating to electric arc lamps." J. M. WELLINGTON 
and W. F. DANIELL, February 6th. 

9.964. "Improvements relating to electric are jamps." 
and W. F. DANIELL. February 6th, 


2,973. " Improved method and means for actuating electro-mechanical fog 
signals for railways.” G. Lowrnias. February 6th. 


2.983. ‘Improvements relating to automatic electrical targets for rifle 
practice.“ 8. A. М. Коне, February 6th, Complete.) 

2,986. “Improvements relating to electrical apparatus for transmitting and 
receiving signals.” A. Т. Dawson and G. T. Вескнлм. February 6th. 

3,000. “Improvements in or relating to electrolytic apparatus.” A. J. 


Bott. (Elektrizitats Akt. Ges. vormals Schuckert & Co., Germany.) February 
6th. ( Complete.) 


K. Котен, (Date applied for 


J. M. WELLINGTON 


3,001. ‘Improvements in or relating to type-printing telegraphs.” L, 
CFREROTANI and A. SILBERMANN. February 6th. (Complete.) 

39,008. ‘Improvements in and connected with guards or fenders for electric 
tramcargs," K. Luorra, T. LuotrrA and E. Luorra.. February 6th. (Com- 
plete.) | 

3,025. “Improvements in electric cut-outs.” V. Horn. February "th. 


3,006. “Improvements in combined electric switches and cut-outs.” 
V. Hope, February "th. 


8,029. “New or improved device for simultaneously bolting doors and 
switching on electric lights." A. E. WysN, February 7th. 


3,060. "Improvements in electric are lamps." A. D. JoxEs. February 7th, 


3,069. “Improvements in coal-tar pitch as a binding and waterproofing 
material for asphalt pavements or roads and ag а material for damp courses, 
electric installation trenches, waterproofing and for purposes for which 
imported natural bitumen ів at present used." Т. Manniorr. February "ith. 

3,007. ‘Improvements in printing telegraphs.” J. D. Wurrz. February 7th, 

3,078. “Electric steam radiator." C. G. Norns and C. G. Nopss, jun. 
February "th. 

85,082. “ Improvements in apparatus for electrically detecting railway points 
or the like." SIEMENS Bros. & Co., Lrp. and L. M. G. FERREIRA, February "7th. 
(Complete.) 

3,049. Improved apparatus for preventing overcharging of &ccumulators 
and for automatically establishing and breaking the charging circuit froin a 
dynamo specially applicable for train lighting," F. J. Beatmont, February 
Ith. 


3,116. Improvements in and connected with electric heaters.” J. G. B. 
Cunnincton. February Tth. (Complete.) 


8,124. “ Arrangement to utilise the electric and motive energy contained in 
permanent magnetism.” W. G. SHIFWRIGHT. February Rth. 


3,128. New or improved electric dynamo.” Е. Turner. February 8th. 

3,141. Improved automatic cut-off for overhead electric trolley wires." W. 
Lowsox. February 8th. 

3,158. “Improvements in relays." E. R. CLARKE. February 8th. 


8,180. ‘Improvements in or relating to alternating-current rectifiers.” E.F. 
Everett. February 8th. 


8,184. "Improvements in the method of and apparatus for treating textile 
fibres or materials by electrolysis in cleansing, extracting, carbonising, 
stripping, sterilising and disinfecting same." F. Spivey. February 8th. 


8,189. ‘Improvements relating to the supports and connections of electric con- 
ductors and cables.“ N. AsTATIETT. February 8th. 


8,190. ‘‘ Improvements relating to electrically-driven hoisting apparatus.“ 
E. F. Lona. 


8,14. Improvemente in counting trains for electricity meters and the 
like.” G. Hooxnam, February 8th. 


8,216. "New or ved “method of effecting Herteian 
apparatus therefor.” E. Rumma. February аа; telephony and 


226. ‘Improvements in electric lamp heating apparatus. 
Кү othe ids $ ph us" A. B. Номт. 


8,245. ''Improvements in aro lamps." T. L. Саввохк. (Date s 
ander Patents Act, 1901, March 17tb, 1906, being date of a ation 
Germany.) February 9th. (Complete.) 


8,247. '' Electrical contact device for the ignition of explosive charges." 
Fink. February 9th. (Complete.) 5 S 


8,254. “ Improvements relating to time switches for electric cirenits, and 
more particularly for use with electric lights." R. F. VENNER and R. с, 
GuiEsBACH. February 9th. 


8,276. ** Improvements in the crowns or covers of electric furpaces." 


for 
in 


R. B. 
RawsroRgD. (La Soc. Anon. Electro-metallurgique Paul Girod.) February9th, 
(Complete.) 
3,505. Improvements in and relating to electrical brakes for hoisting 
apparatus, cranes and the like," W. REUTER. February 9th. (Complete.) 
8,306. “ Telegraph.” H. Kncpsen. February 9th. 
8,308. 


“Improvements in the electrical process of refining metal.“ C. A. 
KELLER. February 9th. (Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these 


е con. oe: rere ea may бе err о Mesen, W. P. 

HOMPSOX a olborn . C.; verpool, price, 

free, 90, (in stamps). ы ' : ке 
1905. 


Position, FARR ann Distance INDICATOR AND TIMEKEEPER FOR PUBLIC Сон. 


VK\ANCKS AND THR LIKE. C. Bright. 22,897». November sth. (Date 
upplied for under Rule 5, Patents Rules 1905, June 8th, 1906.) 


1906. 


ELectricaL JUNCTION AND LIKE Boxes. 
Mav 7th. 

ELECTRO-MAGNETIC CLUTCHES. 

ELEkcTRO-MAONETIC CLUTCHES, 


C. С. Sibley and G. А. Lutz. 10,68. 


W. Schuster and H. Ast. 18,066. June dh. 

W. Schuster and A. Ast. 18,067. June ŝtb. / 

METHOD FoR тне PREVENTION OP SPARKING IN CURRENT INTRRRUPTERS AND TAR 
Likk. F. Schneider. 18,373. June lith. . 

APPARATUS FOR AUTOMATICALLY REGULATING THE CURRENTS OF ELECTRIC СТА- 
cuirs, Siemens Bros.’ Dynamo Works, Ltd. (Siemens Schuckertwerke,) 
15,033, July 2nd. 

APPARATUS FOR AUTOMATICALLY REGULATING RBEVERAL PARALLEL-CONNECTED 
ELECTRICAL GENERATORS. Siemens Bros.“ Dynamo Works, Ltd. (Siemens 

4 Schuckertwerke.) 15,035. July 2nd. 

AUTOMATIC ELECTRIC Fink ALARM. W. G. Meddings. 16,896. July 20th. (Date 
applied for under International Convention, October 10th, 1906.) 

ELECTRIC Fusks оң Cut-ovTs. W. Menzel. 17,218. July Bist. 

ELECTRIC CONTROLLERS, F. Volk. 18,227. August 14th. (Date applied for 
under Internationa) Convention, September 12th, 1905.) 

APPARATUS FOR ALTERING THR SELF-INDUCTION IN ALTERNATING-CURBENT Cr- 
cuits. J. W. Mackenzie. (Firm of C. Lorenz.) 20,472. September léth. 

MevLbs FoR Савтіхо ANODE PLATES R. Traswell, 22,814. October 9th. 
(Date applied for under International Convention, October 9th, 1905.) 

ELECTRICAL IGNITION DEVICES FOR ExPLosioN ExoIx RS. H. C. Brasier. 9,88. 
e За (Date applied for under International Convention, October 

th, 5. 


Dyvxamo AND MAGNETO-ELECTRIC CURRENT GENERATORS FOR THYRAPECTIC 
Punrosks, G. E. Gaiffe. 890. January 12th. 

FILAMENTS FOR INCANDESCENT ELECTRIC LAMPS, British Thomson-Houston Co. 
(General Electric Co.) 929. Janusry 12th. . 


APPARATUS FOR Propucina ELecrtRiciTY, J. De Törley and E. Benkö. 989. 
. January 13th. А a 


Battery TESTING APPARATUS IN PockrT Size. H. Oppenheimer. (Akt.-Ges. 
Mix & Genest.) 1,151. January 16th. 

System OF AUTOMATICALLY INDICATING AND RECORDING MOVRMEXTS OF TBAIMA AND 
Tramcars, H. H. Lake. (Steiner Investment Co.) 1,198. January 16th. 

AVTOMATIC BIGNALLING SYSTEMS FOR USE IN CONNECTION WITH TRAINS AND TRAM- 
cars, II. H. Lake. (Steiner Investment Co.) 1,907. January 16th. 

INDICATION, MEANURING AND RECORDING or ELECTRIC Currents. R. Arno. 
1,2221. January 16th. (Date applied for under International Convention, 
January 17th, 1905.) 

ELECTRICAL SWITCH FOR INCREASING OR DECREASING THE NUMBER OF LAMPS OR 
OTHER APPLIANCES IN Usg. C. J. Turner. 1,259. January 17th. 

ELECTRICO Аво Lamps. British Thomson-Houston Co, and E. J. Murphy. 
1,308. January 17th. 


ВксохрАВҮ BATTERIES. A. P. Strohmenger. 1,896. January 18th. 


BIGNALLING APPARATUS FOR RAILWAYB AND OTHER Purposes, G. Hughes. 1,589. 
January 22nd. 


DrNAuO-ELRC TRI MAchixrxs. B. Von Ammon. 1,691. January 28rd. 
ELECTRICITY METERS. W. M. Mordey and G. C. Fricker. 1,968. January 95th. 


ELECTRIC CONTROLLERS. British Thomson-Houston Co, (General Electric Co.) 
2,065. January 26th. 


Dynamo-ELecrric MACHINES AND ELECTRIO MOTORS FOR MAINTAINING A CONSTANT 
ELECTROMOTIVE FoRck UNDER VARIATIONS OF SPEED. M. W. W. Mackie. 
2,364. January 30th. 

CONSTRUCTION OF ELEcTRO-MaGNETS. H. Lacy. 2,887. February 6th. 


PREPAYMENT MECHANISM ESPECIALLY APPLICABLE FOR Usk IN CONNECTION WITH 


ELECTRIC METERS. British Thomson-Houston Co. (General Electric Co.) 
3,243. February 9th. 


Vapour Lamps. W. Hartley. 4,014. February 19th. 


ExNdixR Roum TELEGRAPHS AND THE LIKE. J. H. Collie. 4,449. February ard. 


DEVICES FOR ELECTRICALLY CONTROLLING AND OPERATING THE TRACK POINTS OF 
ELECTRIC RaiLwavs AND Tramways. J. P. Opsahl, 4,518. February Ath. 


ELECTRIC. Fuse Carriers. С. Beckingsale and Reason Manufacturing Co. 
4,850. February 27th. 


ALTERNATING-CURRENT DyNAMO-ELECTRIC MACHINEA, 
Co. (General Electric Co.) 6,195. March l4th. 


MANUFACTURE OF METALLIO FILAMENTS FOR ELECTRICO INCANDESCENT LAMPS. 
A.G. Bloxam. (J. Lux.) 7,189. March 24th. 


APPARATUS FOR SUSPENDING OR SUPPORTING ARO LAMPS AND LIKE ARTICLES. 
Crompton & Co. and A. E. Spencer. 7,587. March 39th. 


ELECTRIO STERILISING APPARATUS. A. Douilhet. 8,889. April 6th. 
applied for under International Convention, April 10th, 1906.) 


DEVICES FoR SUPPORTING TRE LINE Wines oF ELECTRIC RAILWAYS on TRANWAYÉ. 
C. De Kando. 9,841. April 90th. z 


LEADINO-IN WIRES FOR ELECTRIC Incanpescext Lamps, 8. О. Cowper-Coles. 


British Thomson-Houston 


(Date 
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THE LEGAL RIGHTS OF ELECTRICAL 
CONTRACTORS. 


ELECTRICAL contractors who have occasion to deal with 
local authorities must needs walk warily, if they desire to 
avoid the numerqus legal pitfalls which infest any con- 
tractual relationship with а municipal body. From time 
immemorial, the laws of England have prescribed certain 
formalities which must be observed if a local authority is 
to be held to its bargain. Thus a contract with a local 
authority must, in nearly every case, be under seal ; and it 
must provide for penalties in case of non-performance. And 
there is good reason why a local body should be compelled 
to observe strict formality in making binding contracts. 
The members of а Corporation or District, Council are not 
spending their own money. It is the interests of the rate- 
payers which are entrusted to their care. If the rates could 
be drawn upon to provide for the fulfilment of any and 
every contract, however informal, the position of the rate- 
payer would be precarious indeed. 

Contractors are doubtless aware of the steps which they 


must take in order that the local authority shall not be able 


to say, after expenses have been incurred for the part per- 
formance of the contract, “ We are under no legal obligation 
to you." Bitter experience has shown that money laid out 


in performance of a contract not under seal may be entirely 


lost. But there are certain other matters of which the 


contractor must not lose sight, if he is anxious to make sure 


that his labours are not undertaken in vain. 

A correspondent, whose letter appears in another part of 
this issue, has recently drawn our attention to a question 
which frequently arises in connection with contracts with 
local authorities. After a tender has been accepted, and the 
work has been actually begun, it may turn out that the local 
authority are unable to raise the funds necessary to carry out 
the contract, owing to the refusal of the Local Government 
Board to sanction a loan for the purpose. In some cases the 
specification contains a clause to the effect that the order 
placed by the Council will be subject to the sanction of the 
Local Government Board for the loan to meet the expendi- 
ture. Where the specification contains such a clause it is 
obvious that the most prudent course for the contractor 
will be to decline to commence operations or do any work 
at all until the sanction of the Board is obtained. 

Jf he does not take that course it is reasonably clear that 
if the whole contract is conditional upon the loan being 
sanctioned, the contractor stands to lose his entire remunera- 
tion. 

Some people are not wise until after the event. If the 
performance of the contract is commenced and expenses are 
incurred before the necessary sanction is obtained, what ia 
the legal position ? We are informed that in numbers o 
cases the Local Government Board inquiry is not held until 
some weeks or even months after the contractor has receive 


D 
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intimation of the acceptance of his tender, and instruction 
to proceed. Seeing that the contract usually contains a time 
clause imposing penalties for delay upon the contractor, he 
is virtually compelled to get to work as soon as possible. If 
he does this, and the local authority are subsequently com- 
pelled to repudiate the contract, what remedy is open to the 
contractor? We confess we cannot see that he has any 
remedy. The contractor who enters into a bargain with a 
local body, or any other body for that, matter, upon condition 
that payment is not to be made except in a certain event, 
seems to buy a pig in a poke. He cannot even pursue a 
remedy against the individual members of the local authority, 
for he consented from the first to look to the local authority 
as a body. 

It will next be convenient to consider the rights 
of a contractor who has entered into a contract which con- 
tains no reference whatever to the raising of a loan or to 
the sanction of the Local Government Board. Assume that, 
in such a case, the contractor does the work, and when the 
time for payment comes, the local authority refuse to pay. 
He brings an action in the High Court. If he cannot 
recover from the local authority as a body, he can recover 
from them personally. 

It is quite clear that a contractor can pursue no effective 
remedy against any officer of the local authority, for it is 
provided by Sec. 265 of the Public Health Act, 1875, that 
no matter or thing done, and no contract entered into by 
any local authority or joint board or port sanitary authority, 
and no matter or thing done by any member of such 
authority, or by any officer of such authority, or other person 
whomsoever acting under the direction of such authority, 
shall subject them to personal liability. To this section, 
however, there is appended the following important para- 
graph :—“ Provided that nothing in this section shall 
exempt any member of any such authority from liability to 
be surcharged with the amount of any payment which may be 
disallowed by the auditor in the accounts of such authority, 
and which such member authorised or joined in authorising." 
It has been decided that when the local authority enter 
into any contract they will be liable to the contractor in an 
action on the contract if it is broken by them, and he will 
not be compelled to proceed in equity or by mandamus, in 
the first place. The judgment, however, if given against 
a municipal corporation, will not operate as a charge upon 
the real estate belonging tothem. It has further been decided 
that where a local authority enter into a contract ultra vires 
and cannot pay tLe contractor out of their funde, the indi- 
vidual members of the Board are not personally liable on that 
contract (Bailey 2. Cuckeon, 32 L. T. O. S., 121). 

It is well to note, however, that a contract for which tLe 
Local Government Board refuse to allow monies to be raised 
is not necessarily “Tra vires. 
auditor may disallow the loan. 

A loan for the purposes of an electric light undertaking 
may be raised in accordance with Sec. 8 of the Electric 
Lighting Act, 1882, but the accounts of any receipts and 
expenditure by the local authority in pursuance of that Act, 
or апу licence, order or special Act must be subjected to 
the audit which is prescribed in Sub-sec. 246-248 of the 
Public Health Act, 1875. An auditor acting in pursuance 
of Sec. 147 of the Act of 1875 must disallow every item of 
account which is contrary to law and surcharge the same on 


At the same time, the 


the person making or authorising the making of the illegal 
payment, and shall certify the amount due from such 
person. There is no power to surcharge a person not having 
a direct and immediate control over the funds out of which 
the illegal payment is made. Thus a surveyor cannot be 
surcharged for giving a certificate without which an illegal 
payment to a contract could not have been made. 


* THERE are about 8,000 of these half 
сы Wire anchor ears in use in Dublin.“ These 
pension. а 

words occur in the paper read by Mr. 

Sheardown before the Dublin Section I.E.E. (see p. 121, 

Exec. Rev.) They refer to the fact that 4,000 trolley 

wire ears have caused trolley wheels to bump the wire во 

badly at the trailing end of each ear that, for the sake of 

safety, anchor ears have been attached at the distance of a 

foot or two on either side of the original ear. When at 
last the wire breaks it is held up by one of these anchors. 

Assuming that there are 100 ears to a mile of track, 
Dublin has every ear on 40 miles anchored in this way ; or, 
practically the whole of the system is so treated. 

What a condemnation of the usual form of “fouling” 
ear on circular section wire! And Dublin is no exception 
to the general rule, for every busy line which is as old has 
anchors at every ear, or has had the original ears replaced 
by longer and longer ears to cover up the successive bumped 
weaknesses. 

Both these methcds are palliative only, and the only cure 
is to be sought in a modification of the ear, as Tweedy and 
Dudgeon showed clearly enough in a recent paper. 

Directly an ear is used which either does not allow the 
trolley wheel to touch it, or presents to the wheel a surface 
flush at every point with the wire, and of no greater 
sectional area throughout the path of the wheel, the whole 
trouble due to bumping and arcing vanishes, and only the 
gradual weakening of the wire by crystallisation due to 
bending at points of suspension remains. That can be 
overcome in eome measure by running the trolley wire as 
taut as circumstances will permit, and by seeing that the 
spans and bow-strings are doing something to justify the 
term ‘flexible suspension ; " but perhaps the most satis- 
factory result will be obtained by using the new form of 
* tangential suspension " which we hear is to be applied on 
the extensions of the Derby Corporation tramways. 

That suspension, with non-fouling ears, and No. 0 or 00 
trolley wire, which can be used then, and then only, with 
impunity, will provide an example of construction which is 
cheaper, and far more durable, than any of the pseudo- 
“ standard " construction to which we are accustomed. 


THx merits of the petrol motor- bus 
have recently formed the subject for two 


valuable papers: Col. Crompton’s before 
the Instituticn of Oivil Engineers, treating very largely of 


public vehicles, and that read by Lord Montague of 
Beaulieu, before the Society of Arts on Wednesday, 13tb. 
The figures given in Col. Crompton's paper being the 
result of experience and careful calculation, will be taken 
as & standard for comparison, and are quoted by Lord 
Montague to that effect. The comparison does not work 
out in favour of tramways. | 

In investigating the statistics of the two principal 
methods of street conveyance in relation to London traffic, 
we encounter a rather curious condition of thinge. We 
have, in London, probably the heaviest and most continuous 
traffic between the centre and the suburbs of amy town in 
the world (with apologies to all American towns). In the 
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principal towns of the kingdom and capitals on the 
Continent, tramways are worked at a profit. Although it is 
difficult to arrive at the precise figures of the South London 
tramways, they are generally credited with а very small 
margin between receipts and expenses. The London United 
tramways make a certain living and work satisfactorily. In 
spite of the capital expenditure on the former undertaking, 
undoubtedly large; there should be a possibility of making 
it pay. ! 

The old tendency of mankind to become enthusiastic over 
novelties is again exemplified. A few. years ago someone 
discovered the Central London Railway in Oxford Street 
the City and South London had then been running ten years 
—Aand at once, in а fever of excitement, announced that the 
traffic problem. had been solved. The conversion of the 
horse tramways on the south side produced some sensation, 
especially among the natives of the hitherto unexplored 
district served, reducing a ride of 45 minutes' duration to 27 
minutes (at that time). Finally came the motor- bus, and 


. our difficulties are transferred to it. 


It seems a very questionable policy for tramways and tubes to 
attribute falling receipts to the introduction of the new 
vehicle. There is traffic enough for every kind of convey- 
ance in London. Naturally, the swiftest has the preference, 
but, at the times of charge and discharge, it is almost invari- 
ably a case of money turned away. The person who 
really has cause of complaint against the motor-omnibus is 
thecabman. No one will take a cab to do in 20 minutes 
what he can do in 15 minutes bv omnibus. | 

The cause of the alleged superiority of the latter vehicle over 
the tramcar is, of course, need less to remark, its ability to dodge 
and wind through the slower traffic. But that the tram- 
way authorities should blame their loss of passengers to this 
vehicle is a mistake. The difference between the time in 
which a tramcar can be run over a long route, and the time 
taken bv а motor-omnibus under similar conditions, is very 
small having regard to the street speed limit. The real 
cause of logs to the tramway is the heavy goods traffic, and 
this is the treffic which controls all the rest, and which 
every speaker on the question ignores. So long as we have 
processions of brewers’ drays blocking our main streets at 
any and all times of the day, and so long as our pavements 


аге so many wharves barricaded by cumbrous conveyances, - 


we shall have congested traffic. When a subterranean goods 
traffic begins to be rendered necessary by enactments limit- 
ing the amount of street to be occupied by the two-mile-an- 


‚ hour autocrat, we shall be better able to judge of the possi- 


bilities of tramway traction. 


IN опг issue of January 25th the im- 
proved mechanico-magnetic track brake 
which is being tested on the L.C.C. lines 
was ascribed to the В.Т.-Н. Co. in consultation with Mr. 
Fell; but we learn now upon the highest authority that'the 
designs were made by the L.C.C. staff at the New Cross 
works. It is true that proposals from the British Westing- 
house and the B.T..H. Companies were considered in con- 
Junction with these designs, but no very novel features were 
ш. and the L.C.C. proceeded to develop its own 
Ideas. 


Tramcar 
Brakes, 


The tests were carried ont by the L.C.C. staff under Mr. 
Fell, and the apparatus was not inspected by the representa- 
tires of either company mentioned until it had been in 
. for some considerable time. | 

Evidently, therefore, we inadvertently did Mr. Fell and 

lis staff Jess than justice; but it is well to add that the 

ce 5 was not made on the authority of tke 
Co. g- d s | 


THE ROYAL OBSERVATORY AND THE L. C. C 
POWER STATION, GREENWICH. 


THE report of the Special Committee appointed to deal with 
this question, to which we referred recently, has now been 
published. The Committee consisted of the Earl of Rosse for 
the Observatory, Sir Ben. Baker for the L.C.C., and Prof. 
J. A. Ewing for the Admiralty. The report first details the 
existing conditione, and refers to the observations and experi- 
ments made by the Committee; it is accompanied by the 
figures reproduced on the next page. 

The four generating sets, each of 3,500 Kw., take steam 
from two banks of boilers, from which the gases are carried 
away by two chimneys rising 259°3x ft. above Trinity bigh- 
water mark. The chimney tops are 100 ft. abovethe horizon of 
the Observatory ; the (ireenwich Meridian (that of the main 
Transit circle) passes 15 ft. to the west of one of the two 
completed chimneys, and the meridian of the Altazimuth 
instrument passes to the east of both of them, but intersects 
one of the uncompleted chimneys of the second portion of 
the works, which rise to heights of 191:35 and 19368 ft. 
respectively above high-water mark. | 

The Committee reports that the evidence is clear as to the 
vibrations set up by the working of the engines: they 
increase in intensity roughly in proportion to the number of 
engines running simultaneously, and are unlike any disturb- 
ance previously experienced by the Observatory. For- 
tunately, it has been found possible completely to damp 
out the vibrations in the mercury horizon, by using for the 
latter a very shallow pool of mercury (less than? mm. deep 
at the centre of a circle 15 em. in diameter) lying on an 
amalgamated metal surface. The film, though fluid enough 
to assume the form of a horizontal plane under the action of 
gravity, apparently shares the motion of the ground like a 
rigid body, and affordsa perfectly satisfactory reflecting surface. 

Whether the vibrations—which of course are none the less, 
though their effects on the mercury have been masked—have 
any other injurious influence on the use of the instruments, 
the Committee cannot say. "There is no evidence to that 
effect as yet, but the Committee carefully guards against any 
positive statement on the point. 

Аз for the cause of the vibrations, and their possible cure, 
the Committee remarks that, while the type of engine 
adopted admits of very complete balance, unfortunately the 
engines have been designed without regard to this. То alter 
them now would be expensive and difficult. Prof. W. E. 
Dalby was called in to assist the Committee on tbis question, 
and showed in his report that the disregard of balancing 
in the design results in the application of forces due to 
inertia to the foundation block which are equivalent to 
23 tons weight acting vertically, and 40 tons horizontally, 
for each element of the engine, 94 times per minute. The 
cost of a partial cure (viz., balancing the vertical forces only, 
by adding revolving balance weights) would be about £2,700 
per engine. The Committee recommends that the question 
be left here for the present ; if evidence later shows that the 
disturbance of the ground is prejudicial to the work of the 
Observatory, the matter should be reopened and a remedy 
found “either by balancing the engines or by removing 
them.” No trouble is expected from the 20,000-kw. turbine 
installation ; it is recommended that the latter alone be used 
after 8.30 p.m. 

‚ Ав regards the chimneys, the completed pair rise 2°19’ 
above the horizon of the Transit circle, and the smoke and 
gases are estimated to rise 14° to 21° higher still, whereas 
formerly stars could be observed down to 2° above the 
horizon, The chimneys are reported to be higher than is 
necessary to provide the draught, and 33 ft. could be 
removed without injury to the working (this, too, we think, 
would greatly improve their appearance). The cost would 
be £1,900 for the two chimneys; but as these have not 
hitherto seriously affected the observations, the Committee 
does not recommend any immediate action in the matter. 
On the other hand, the Committee recommends that the 
unfinished chimneys be built no higher than at present, and 
that the temperature of the gases be kept down to 250° F, 

The Committee. concludes : * We are strongly of opinion 
that there should be no further extension on the present aite. 
In our judgment, the station should not have been placed 
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there at all. . . A site near the Greenwich Observatory is 
the last place that should be chosen for the exceptional 
development of heat and power required in carrying out a 
scheme of distribution over the metropolitan area... A 
suitable site should be selected elsewhere for any extension 
that may be required, about which there should be no great 
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on which they are based are entirely wrong. What the 
correct premises should be I have stated repeatedly, and do 
not propose to do во again. 

My object in taking up this discussion а second time was 
to show up the preprosterous claims put forward by Mr. 
Cramp ; this object has now been so thoroughly achieved 
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PLAN AND ELEVATIONS SHOWING THE POSITION OP THE L. C. C. Power STATION WITH REGARD TO GREENWICH OBSERVATORY. 


difficulty, and the possible ultimate removal to it of the 
existing plant should be kept in view.” | 

An appendix gives the report of Prof. W. E. Dalby to 
Sir B. Baker, showing in detail the condition of the engines 


as regards balance, and the possible remedies for their 
deficiencies in this respect. 


CORRESPONDENCE. 


Letters received by us after 5 p.m, on Tuesday cannot appear 
until the following week. Correspondenis should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's тате and address in our possession. 


The Cramp Neutralised Repulsion Motor. 


It appears from Mr. Cramp’s last letter that he cannot 
understand that I have convicted him of a gross personal 
mis-statement in his Manchester paper. In support of that 
contention of mine it was only necessary for me, at the time, 
to quote a couple of plain non-technieal English sentences 
out of our previous correspondence on the subject. If Mr. 
Cramp is not even able to understand those simple sentences, 
then I do not wonder that he should find some difficulty in 
following the technical arguments I have advanced in order 
te show the uselessness of his motor. 

As regards the formule which Mr. Cramp now brings 
forward, they have no value whatever because the premises 


that І am content to forego the apology which Mr. Cramp 
owes me. 

It still remains open for Mr. Cramp to annihilate me 
entirely by publishing reliable tests of his motor. These 
tests should show, amongst other things, that he was 


justified in putting forward the claims contained in the last 


table of his Manchester paper. 
Whether such tests will ever be published remains to be 
geen. 


Val A. Fynn. 
London, S.E., February 22nd, 1907. 


Fatal:Accidents in Mines. 


I have read with much interet your leading article re the 
above, and quite agree with your remarks. There are, how- 
ever, one or two things which I cannot quite see in the 
evidence as reported in the Colliery Guardian. 

The electrical engineer, Mr. Menzies, says in his evidence 
that the machine ran on skids (which I presume are of iron 
and in electrical contact with the body of the machine), and 
in another place mentions the wetness of the place where the 
machine was working. 

Now I contend that if the skids were in contact with the 
wet ground the machine would be at least partially “earthed, 
and this would tend to minimise the effect of the shock 
received by a person coming in contact with it, and not 
„make greater the effect; but if the machine was 
running on wood or iron rails with wooden sleepers 


supporting them, the machine would be partially insulated 
and the shock much greater. | 
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With regard to rule 11, that if the power below ground 
dues not exceed 200 k. H. P. it is not necessary to have a com- 
petent person on duty below ground. This rule is a bad 
one, ав anyone knows who hus had any experience of 
electricity in mines; even 100 k. H. P. is too big a job to be 
safely dealt with by overmen or undermanagers, who, in 
spite of the increasing number of electrical questions which 
are appearing on their examination papers, as a general rule, 
know very little about electricity. 

Now I would suggest that rule 11 should read 22 B. H. P. 
instead of 200, and the competent person should be an 
electrician who has passed some examination such as the 
City and Guilds Electric Lighting and Distribution of 


Power. 
[ am confident if this were done we should hear less of 


“electrical accidents " in mines. 
I can quite agree with the pump incident, and may say 
[ have known cases, if possible, even worse than that. 
T. Hagues. 
Dinnington, Febrvary 19th, 1907. 


— м ач реон 


Rail Corrugation. 


Inspector, says, There is no corrugation on a straight 
rail.” I have made an examination and am inclined to 
think that his ideas are correct, althovgh in the places 
affected the deviations out of line are hardly noticeable, and 
I may mention that for about twenty vards on either side of 
a stopping station the rails appear free from this defect. 
The slacker the curve the greater the trouble is, especially 
on down gradiente, where cars attain a good speed, and in 
this case the deeper are the indents. It stands to common 
sense that a car with four wheels fast on the axles, and those 
arles fixed rigid with a six-foot base, cannot possibly nego- 
liate a curve without the rail being badly worn and 
the motor work under the car being seriously strained or 
otherwise broken, and I suggest that a large proportion of 
broken axles (which break close to the bush of the wheel) 
may be attributed to the same cause. 

Two wheels fast on one axle, can only revolve the 
same number of times.in a given distance, and where one 
has to travel further than the other * something bas to go." 


The outside wheels jump, and in jumping cause corru- 


gation. 
Foreman. 


Wireless Telegraphy and the Admiralty Agreement. 


Seeing that Mr. Justice Kekewich, in delivering Judgment 
on February 15th, has laid it down from the bench that Mr. 
Cuthbert Hall, manager of tlie Marconi Wireless Telegraph 


Co., and of the Marconi International Wireless Co., is “а - 


witness who is not worthy of credit," I do not propose to 
continue any further the correspondence in your columns in 
controversy with the person во described. 

Your Correspondent. 


Notes on Turbine Troubles. 


Оп reading the article on the above subject in your issue 

of the 22nd inst., I was very mueh impressed with the 
benefits that may be derived by all interested in the working 
of steam turbines by making themselves fully acquainted 
with the difficulties or otherwise that other uters of this 
class of machinery have met with. 
As the readers of this paper will doubtless be interested 
in the discussion of the points raised, I should be 
glad if you would kindly grant me some space in which 
[ may tender advice and describe the experience of 
those who have been, if [ may say so, very fortunate in their 
use of steam turbines. 

From the difficulties referred to throughout the article, 
especially thoge referring to bearing and blade troubles, I 
think I am right in presuming that the writer refers more 
particularly to the Parsons type of turbine. I have had 2} 
years experience with the Zoelly turbines, which are very 


largely nsed on the Continent, and can say that I have never 


ae any of the mishaps mentioned. 
attribute the troubles the writer has experienced with 


‚ 
i 


' 


the bearings (1) to the great weight of the rotating parts ; 
(2) to the uneqnal distribution of supports of same ; (3) to 
disalignment of same owing to unequal expansion; (4) to 
heat radiation from the turbine casing to the bearings, thus 
unduly warming the bearing metals and necessitating more 
lubrication and attention. | 

Owing to the construction of the Zoelly turbine, the weight 
of the rotating parts is extremely emall, consisting, as they 
do, of an exceedingly small shaft and from five to nine steel 
disks. The shaft, in addition to being carried chiefly in the 
two main bearings in a similar manner to that in the Parsons 
turbine, practically obtains support throughout its whole 
length from the collars of the guide wheels, which are placed 
alternatively between each running disk. 

As regards the unequal expansion and the resultant dis- 
alignment, the final temperature of the bearings and shaft is 
sooner attained, owing to the comparative lightnese of the 
material employed in its construction and the small diameter 
of the shaft as compared with the large diameter of the drum 
in the Parsons.type. Sa 

The fourth difficulty, namely, heat radiation, is completely 
overcome by mounting the beariugs quite separately from 
the turbine casing. 

The other difficulty mentioned, which I will discuss here, 
refers to blade stripping. As the Zoelly turbine is con- 
structed with a clearance of about | in. between the rotating 
blades and the casing of the stationary guide wheels, 
sufficient margin is left for any temporary unequal expansion 
in the disks, and also to allow any condensed steam, such as 
may be expected in starting up machinery before all parta 
are thoroughly heated, to pass away. As a matter of fact, 
blade stripping is an unknown occurrence with this type of 
machinery. Moreover, blade stripping, on account of centri- 
fugal forces, which has also occurred in the Parsons type 
through loosening of the blades, which are caulked or brazed 
in, is impossible owing to the method of fastening these in 
grooves on the running disks. I think, therefore, that to avoid 
trouble, such constructional details should be carefully con- 
sidered before the purchase of the machine is made. 


Jens Orten-Böving. 


London, S.W., February 22nd, 1907. 


The Appointment of Municipal Electrical Engineers. 


I have read with interest a letter in your issue of February 
14th in reference to the above matter. 

While agreeing with you correspondent that curious 
selections are at times made by Electricity Committees, ! 
would remind“ W. H.” that the work of going through some 
hundreds of applications for an appointment is no light one, 
particularly in cases where the selection rests in the hands of 
Town Councillors and other non-technical men, and, with 
the array of talent available for the small salaries frequently 
offered, the task of making a wise selection is one of con- 
siderable difficulty. 

Of course, cases often cccur in which candidates having 
local influence obtain preference, and for this there seems to 
be no remedy ; but I submit that very many municipal 
8 are perfectly bond-fide and conscientiously 
made. 

I notice that W. II.“ refers to a municipal appoint- 
ment recently made in a small town in the South of 
England. I have no difficulty in recognising the case to 
which he refers, as I was myself one of the candidates 
selected for interview, although unsuccessful. From infor- 
mation I received, and also from personal observation, I am 
absolutely convinced that every application received was 
read and considered, and that the appointment was given to 
a gentleman of undoubted ability whom the Council con- 
sidered most, suitable for the office, and as one who travelled 
many miles to be interviewed, I do not feelin апу way 
aggrieved. 

I think it is to be regretted that ** W. H.” should compare 
his qualifications with those of the successful candidate 
through the medium of the public Press, and to the detri- 
ment of the latter gentleman. 

If „W. H.'s” application for the position resembled his 
letter referred to, it is obvious that the Council did not share 
his views regarding his exceptional qualifications, and I think 
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that, in view of the tone of his remarks, the Council are to 
be congratulated upon the manner in which “W. H.’s”’ 
application was dealt with. 

In conclusion, 1 may add that I pen these remarks, 
because I feel that W. H.'s" remarks are, in some respects, 
most offensive to, at least, one of the unsuccessful 
candidates. 


Candidate. 


— 


The Necessity of Sound Technical Advice. 


The enclosed letter, which I culled from the columns of 
the Timber Trades Journal of February 16th, may possibly 
be of some interest to your readers. Such letters, you will 
agree, are calculated to remove many misapprehensions with 
reference to the adoption of electric power by prospective 
consumers, whose minds may have been prejudiced by those 
who were unfortunate enough not to obtain sound technical 
advice when installing their own electrical plant. 


C. Rockley. | 
Publicity Department. 


West Ham Corporation Electricity Supply. 
February 22nd, 1907. 


ELECTRICITY AS MorivE POWER. 
To the Editor of Timber Trades Journal. 


Sir,—I wrote to your paper on November 17th, 1906 issue, 
under the nomn-de-plume ‘ Disappointed.” 

Your article in last week's issue, 1 consider, invites me to give 
my further experience with the above power. I waited to see if 
any of your correspondents cared to advise me, and as I did not 
vet any information, I went to the makers of the motor and 


learned that my plant had not been put down satisfactorily. In 


the first place, & counter-shaft was in use, and the bench was con- 
siderably too near to same, the belts being crossed. This was also 
pointed out to me ав а serious mistake. I was advised to take 
away the counter-shaft, as it was altogether too heavy, and drive 
direct from motor to bench, placing the latter 12 to 14 ft. away 
from the former, and to have an 8-in. pulley on motor with the 
original 10-in. pulley on bench. I took the advice, with the result 
that I have cut 12-in. oak and 9-in. spruce quite easily, and 6-in. 
tariff-boards continuously from 8.30 a.m., until 1 o'clock (when 
sawyer has an hour for dinner) commencing again at 2 o'clock and 
finishing at 5.30. With these tests the motor has not become in 
the least degree over-heated. I have just received my last quarter's 
account for electricity, and find since the alteration, I have con- 
sumed less than half of the power before, and have cut satis- 
factorily more than five times the amount of timber. I have 
bought my experience, but am no longer, Yours truly, 


' DISAPPOINTED." 


Ап Apprentice Case. 


We note in your current issue that you have a report of a 
case of a man trading as The Electrical Installation Co., 
obtaining money under false pretences. We should like the 
public to know that our business has nothing whatever to 
do with the case, and should be glad if you would make 
this known through your invaluable publication. 


The Electrical Installation Co., 
F. H. Gare, Manager. 


London, W.C., February 28rd, 1907. 


Electrical Development Association. 


With reference to Mr. C. Rockley’s letter in your last 
issue, it may be suggested to meet the difficulty he points 
out re the obtaining of funds, that since an increase of sales 
resulting from a combined electrical development campaign 
docs not depend in any way on the capital investment of the 
individual manufacturer, but rather upon his individual 
activity and the number of orders available, that his contri- 
bution must logically be based on his sales. The fairest 
way to decide the amount is to base it as a percentage on 
these sales. As undoubtedly in many cases the manu- 
facturer would not care to have the amount of his sales dis- 
closed, an arrangement could be made whereby the auditors 
of his accounts, would render two certificates to the Associa- 
tion, one for the inspection and satisfaction of other manu- 
facturers, certifying the fact that the manufacturer in 
question had contributed a certain percentage, and the 
other for the confidential information of a neutral trusted 
employé of the Association, certifying the amount that this 


percentage represented. The total amount contributed in 
this way would, in turn, be certified by the auditor of the 
Association, and he would also give a list of the names of 
the contributing companies. 

The municipalities, as well as the lighting companies, 
should be called upon to contribute to the Association, 
since they are going to derive benefit from it& operations. 
If it is essential, a way will be found to permit of these con- 
tributions being made. From the point of view of the 
interests of all connected with the electrical industry in any 
way, all municipalities will have to be stirred up to look 
for business in somewhat the same energetic way that 
West Ham is doing to-day. lt will be no use to put for- 
ward objections to the effect that the Local Government 
Board or other authorities stand in the way, for if the Asso- 
ciation were formed, one of its early duties would be to 80 
arrange matters as to facilitate any legitimate expenditure 
necessary to the proper development of municipal under- 
takings. 

There are many difficulties to be overcome before an 
Association such as that described in the ELECTRICAL 
REVIEW of February 8th can be formed, for it is not easy to 
get manufacturers and other to look far enough into the 
future, to sink their individual claims апа differences for 
the sake of a co-operative scheme, even though it is to 
benefit themselves individually. Notwithstanding this, the 
scheme seems worth attempting, as the resulta to be expected 
аге во promising. 


R. Borlase Matthews. 
Swansea, February 25th, 1907. 


Metallic Filament Lamps. 


I have read the recent correspondence on Metallic 
Filament Lamps” with much interest, and the suggestions 
of a composite carbon and metallic lamp. 

But, surely, ** A. H. S. C." is not serious when he suggests 
the alternative of a carbon lamp run in series with a tanta- 
lum in a diffusing globe. 

If his suggestions are to be taken seriously, I should be 
glad if he would inform me what advantage his proposed 
100-volt tantalum and 120-volt carbon lamps run in series 
would have over a pair of 110-volt tantalums also in series. 

His pair would certainly give less light—in fact, approxi- 
mately 33 C.P. against 46 for the tantalums. The 20-volt 
tantalum with 180-volt carbon would be not much better 
than one carbon lamp of 200 volts. 


C. W.G. 


he my reply to “Inquirer,” “А. H. S. C.,“ and: 


Jas. Dastian ask further questions. 
their order 

1. A. H. S. C.”—I agree with you in the effects pro- 
duced when running a tantalum lamp and a carbon lamp in 
series to a certain extent, but there is not so much gained 
this way. I understood from Inquirer's " letter that he in- 
tended one lamp containing a “composite” filament, 
two lamps are a disadvantage when only one is in many 
cases desired, simply to suit the ordinary every-day fitting. 

As to whether the tantalum wire would join itself on 
to the carbon, I cannot say from experience. The 
tantalum wire might make suificient contact. I did 
not In all cases put in rods of carbon, but put a curl just 
at the end nearest to the pip of the lamp ; therefore, in 
this instance, the tantalum wire would not be close to the 
carbon except at the point of contact, t. e., at the joint. 

I cannot state definitely that it would enable the tantalum 
filament to be run on alternating current, but I should say 
it would not, as I see no reason why the carbon filament 
should prevent the so-termed crystallisation. 

I believe that the two filaments, metal and carbon, being 
in one bulb do have an effect on each other, and a very 
important effect. When the metal filament is hot the 
resistance increases, when the carbon filament gets hot its 


I will take them in 


resistance decreases. Therefore, if tantalum alone is used at- 


the moment of switching on there is a rush of current for an 
instant, and it decreases as the metal becomes heated ; in 
theory, therefore the continual switching on and off might have 
a detrimental effect. With a carbon filament, this switching- 
on does not matter, but when both are used together in series 
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the high resistance of the carbon acts as а buffer to the 
tantalum and prevents it receiving so sudden a shock. 
Again, the proportions may be 80 arranged that the resistance 
remains the same when hot or cold. This is a useful com- 
bination, and J am using it on this account for quite another 
purpose. In the reverse direction if the circuit is unsteady 
or the E. M. F. increases (station engineers tell me it never 
does) the tantalum resistance rises and protects the carbon 
in its turn, so they protect each other. The above applies 
to osmi, &c., as well as tantalum. 

2. Mr. Jas. Bastian.—I did not claim it as “ my lamp,” 
but gave the names of those to whom the credit is due 
originally as far as I knew. I cannot answer how I got over 
the difficalty due to the ageing of carbon and its increased 
current consumption, because I did not know that this 
happened in ordinary commercial carbon lamps; my 
experience and many others' is that а carbon lamp takes 
leas current at the end of its life. 

When speaking of the increased current as ageing goes on 
in metallic filaments, again I did not know it. 

I would ask “ Inquirer " to state whether Mr. Jas. Bastian 
or myself has the proper grip of his letter. 

I might mention to Mr. Jas. Bastian that these lamps 
would bave been on the market, but for the impossibility of 
obtaining tantalum, It is no wonderful experiment, but is 


of good commercial value. 
F. Harrison. 


London, N., February 25th, 1907. 


Cost of Gas Power. 


Referring to your abstract of Mr. Hugh Campbell’s paper 
on “Suction Gas Engines and Gas Plants in your current 
issue, we notice a table giving the comparative cost of working 
a gas engine and electric motor at Messrs. Croft & Perkins’s 
Works in Bradford, apparently greatly to the advantage of 
theformer. Will Mr. Campbell furnish us with the following 
additional data in each case :— 

1. Capital outlay and amoant to be allowed per annam 
for interest and depreciation thereon. 

2. Cost of repairs per annum. 

3. Cost of attendance per annum. 

1. Cost of water, in the case of the gas engine. 

5. Total number of tons of melted metal per annum. 

With these data it will then be possible to form a true 
estimate of the comparative cost of the two methods, for 
vithout them the comparison is, of course, misleading. 

Walters & Co. 
ViNCENT E. WALTERS. 


Birmingham, February 25th, 1907. 


À Question of Accountancy. 


In your issue of January 25th, 1907, you, in the course 
of your leading article, say “the general public will have 
юше difficulty in grasping the accounts of the L. C. C.“ 
This appears to be true, as the writer of the article has not 
grasped them, secing that he has neglected a little amount 
of about £600,000 profits. This sum has been repaid on 
account of capital, and would have been distributed as 
profit, ie, dividends, if the concern in question was an 
ordinary public company. 

I hope you will investigate this point, and if you find my 

шеш, correct, will say so in your journal, as I am а 
believer in the impartiality of our technical journals, and, 
moreover, if flaws are found in subjects where we can 

ck you, how are we to know that there are not flaws in 
subjecte where we have to rely upon you as experts ? 

1 f this question can be dealt with this week, ùe., before 
Ше C.C. Election, I think it should be. 


Staines, February 28rd, 1907. | 


George Webb. 


, Granted that £600,000 has been repaid, what has that 
s with “ profite " ? Municipal accountants, with rare 
Had tell us that, the sinking fund, to which this sum 
ne ngs, takes the place of a depreciation fund, and repre-. 

ta, therefore, Ше amount by which the value of the 
co decreased. It is as clear as day, therefore, that 

so-called “ profit of £600,000 is off-set by a corres- 


ponding loss of £600,000. How absurd it is, then, to 
suggest that this obligatory payment of £600,000 should 
be held up before the ratepayers as profit 

It is simply and solely a payment made to reduce the 
debt incurred by the construction of the tramways with 
borrowed money. The number of repayments is arranged 
to extinguish the debt by the end of the averaged life of the 
material assets ; and if the latter all endured for precisely 
the period of repayment, or for a longer period, there would 
be some justification for classing the sinking fund as a 
depreciation fund. Unfortunately it is not so; a large 
proportion of the plant will need renewal long before the 
loan is repaid. The track will require renewal in at most 15 
years, much of it in 10 years or less, and therefore a separate 
depreciation fund must be provided to cover this expendi- 
ture. Similarly the rolling stock and much of the gene- 
rating station plant will be obsolete long before the debt is 
extinguished. Hence we go further than the municipal 
accountants quoted above; we say that the sinking fund is 
far from adequate as a depreciation fund—that far more than 
the stated £600,000 is neceasary to provide for the early 
death of many of the assets. The L. C. C. has, indeed, 
set aside a sum for the renewal of the tramways; 
but the Highways Committee has publicly stated that 
the allowance is insufficient and should be brought up to 14. 
per car-mile as soon as possible. 

It will be seen, therefore, not only that the £600,000 is 
not profit, but that it falls far short even of covering the 
inevitable wear and tear of the undertaking. When we add 
that the undertaking has paid only £153,000 towards the 
cost of the street widenings which have been and are being 
carried out mainly for its benefit, and which are estimated 
to cost £1,256,900, the absurdity of the aforesaid contention 
will be emphasised. 

As for the distribution of dividends, what we have said 
on the subject of depreciation applies equally to company 
ownership ; indeed, it is even more necessary (though not 
obligatory) for a company, with limited tenure, to provide 
against the expiry of its concession, than for a municipality 
with its ownership in perpetuity.—Ens. E. R.] 


— 


U. D. C. Contracts and the L. G. B. 

A point which is of particular interest to manufacturers 
and contractors generally, has been brought prominently 
before the writer in connection with specifications recently 
issued by an U. D. C in the northern part of London, for 
additional plant for their generating station. 

In this specification there appears a clause, which is very 
usual under the circumstances, to the effect that the order 
placed by the council will be subject to the sanction of the 
Local Government Board for the loan to meet the expendi- 
ture. The official inquiry, which must precede the granting 
of the loan, has yet to be held, and it is anticipated that at 
this inquiry strong opposition will be put forward by certain 
parties who claim that the obligations of the U.D.C. in 
regard to supply can be met in a more economical manner, 
and with smaller capital commitments than are now pro- 
posed. 

In view of the fact that the opposition can contend that 
the present capital outlay on the undertaking is very large, 
having regard to Ив capacity and revenue, it would appear 
that a strong case can be made out for any proposals which 
wil meet the Councils’ obligation to supply at a smaller 
capital expense than the Councils’ proposals, so that altogether 
there seems to be much room for doubt as to whether the 
necessary loan will be finally approved. 

In a large number of cases the L.G.B. inquiries are not, 
held until some weeks, or even months, after the contractors 
have received intimation of the acceptance of their tenders, 
and instructions to proceed, with the result that the con- 
tractors may have incurred considerable expense to enable 
them to keep their promises of delivery to the U. U. C. 

The point which the writer wishes to raise concerns the 
position of the contractor under these circumstances, should 
sanction for the loan be refused. He must make certain 
outlays to enable him to keep his promise of delivery to the 
U.D.C., and it would be interesting to know on whom the 
responsibility of these outlays should fall. If upon the 
contractor himself, it appears that the present practice of 
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placing orders some time in advance of the approval of the 
loan offers scope for alteration. E | 

І trust you will afford an opportunity of ventilating this 
matter through your columns; | have no doubt that 
many readers of the ELECTRICAL Revikw have had occasion 
to consider the point, and their experience, as also that of 


your legal contributor, would be of much interest and value 
to us. 


Contractor. 
London, February 18th, 1907. 


[We refer to this matter at length in our leading article 


to-day.— Eps. E. R.] 


LEGAL. 


In re S. G. Brown's Patent 1,434 or 1899, AND IN re THE 
PATENTS, DESIGNS AND TRADE Marks Аст. PETITION 
FOR REVOCATION. 


(Continued from page 297.) 


On February 15th, Mr. WALTER Jupp, M. I. E. E., examined by Mr. 

_ GnaHAM, said he was a personal friend of Dr. Muirhead, and had 
been connected for 30 years with submarine telegraphy, and was 
chief electrician of the Eastern Telegraph Co. and its associated 
companies, which was the biggest group of associated companies in 
the world. He had nearly 120,000 miles of cable under his 
supervision. Relays had been used on land for many years without 
difficulty, and bad been long sought for, for cable work. When 
Mr. Brown's invention wa- brought forward he was very favourably 
impressed with it, and on experiment was satisfied with its opera- 
tion, which h: d undou! tedly resulted in saving of time, money and 
errors, The relays had worked as satisfactorily as one ever 
expected delicate apparatus to work which required constant super- 
vision, like all their cable apparatus. The royalties his company 
paid fcr the use of the instruments would be about 24,000. Dr. 
Muirhead bad submitted a form of relay for him to try in 1899, 
prior to Mr. Brown’s. It had an arm playing between fixed points, 
and set in vibration by an alternating current; it was tried on the 
cables at Malta in November, 1899, but was found unsatisfactory, 
and was not adopted. А later form of Dr. Muirhead's was tried in 
October, 1900, at Portheurnow, and at St. Vincent in 1902. These 
relays had never been used commercially on their cables. In Nov., 
1899, they began trials with Mr. Brown's apparatus in Cornwall, 
and in July, 1900, they began to adopt it. It was subjected to long 
trials at Gibraltar; the results were satisfactory, and the apparatus 
was taken over. | 

Cross-examined by Mr. WALTER: They were licensees from Mr. 
Brown. They used his apparatus purely for re-transmission 
purposes. 

You are using Mr. Brown's apparatus not for the purpose of send- 
ing independent signals forward, but certain block signals forward? 
—The signals we receive. 

The interpolator is an apparatus syncbronieed with the sending 
apparatus ?— Yes ; to chop it up, in fact. 

It chops up the block signal into its proper number of dots?— 
Into its constituent parts. We do not use it more than we 
can help because it is an additional piece of apparatus to look 
after. 

May I take it that normally your re-transmission is by the block 
signale, though occasionally you use the interpolator ?— Yes. 

Do you use condensers in working with that both at the sending 
and the receiving end ?—On the relay there are, I think I am 
right in saying, only condensers in the receiving cross-section 
circuit. | 

Have you ever used a magnetic shunt in series with the receiving 
instrument and the cable snnexed to it ?— We have used a little 
inductance at times in various experiments, but I do not think that 
we have any permanent connection with any inductance of any 
sort. Very little induction is used in series in the line; no large 
amount of induction is used in closed circuits with the receiving 
instrument. 

Further cross-examined, the WITNESS said that they had found 
that the use of the magnetic sbunt in the place of receiving con- 
densers resulted in а considerable gain in speed. 

Can you give me any idea of how much ?— Something like 10 or 
15 per cent. of speed —10 per cent. розу 

Re-examined, the WiTNESS stated that Mr. Brown's instrament 
was undoubtedly a great advance upon all previous experience. 

At the close of the re-examination the hearing was adjcurned 
until Thursday, February 21st. 

When the hearing of the petition was resumed, Mr. SIDNEY 
GEORGE Brown was examined by Mr. Granpaw, К.С. Witness said 
he was patentee of 1,434 of 1899, the patent in question. He was 
a member of the Institution of Electrical Engineers, and was 
formerly with Messrs. Crompton & Co., electrical engineers, of 
Chelmsford. About six months before he took out the present 
patent his attention was directed to telegraphy. He then invented 


a magnifying relay method for cables exclusively. He went on 
studying the matter in reference to cables, and in the end he made 
the invention, the subject of the present patent. One of the things 
which was absolutely essential in using the relay on cables was the 
unvarying zero. Witness explained the ordinary way of trans- 
mitting signals in a long cable. In transmitting a message, a 
deflection оп one side meant a dot, and a deflection on the other 
meant a dash. If a siphon recorder was being used it did not much 
matter whether the received signals were all on the same aide of 
the line or not. By the direction and length of the signals, the man 
who was reading them could see by the shape of them what was the 
nature of the transmitted current. The object of the relay was to 
send the signals on to the section in the same manner as the key 
was originally operated at the sending end. "Therefore it was 
essential that when a man pressed the key down at the originating 
station the relay should put the key down for the second section in 
the same way, and the signal should immediately cease when the 
operator lifted his finger from the key. It was therefore necessary 
that the signals should be well defined on the relay. Witnes 
explained the working of the relay, and replying to counsel as to 
the difficulties of the varying zero, raid it was absolutely essential 
for а signal, or а combination of signals, to get back to the zero 
before the next signals on the opposite side were recorded. Ina 
siphon recorder, when working the signals, the tongue did not 
always come back to the zero. It was most essential that 
if tbey were proposing to use a relay, they mnst 
ensure the tongue coming back to the sero line between 
each signal. The variable zero that they were troubled with in the 
present arrangement of the siphon recorder through а condenser 
was due to the polarising, or charging up, of the receiving con. 
denser ; in fact, the impossibility of sending a continuous current 
. thrdugh a condenser; therefore, if they were sending a continuation 
of signals of the tame polarity which transmitted a steady current 
to the condenser, the current eventually died down to nothing. 
The cable slowly charged up and slowly discharged at a time rate 
depending upon the resistance and capacity of the cable. This 
charging up and diecharge was independent entirely of the signals 
that they were attempting to transmit. Coming to the earth currents, 
another cause of the variable zero, they only came in occasion- 
ally when there күр to be earth currents that wished to flow 
along the cable, and also when there were no currents. Supposing 
they had not got a condenser, then they would got the full effect 
of the earth currents on the receiver, which made the signals 
unreadable. Before his patent, he never saw a shunt used in such 
a position as had been shown in the specification. Since he 
invented the shunt, it had come into use in cables, and he 
and his company were getting considerable royalties from 
the cable companies. The amount of royalties from the 


Eastern and associated companies was £4,000; the total was about 
£7,000. 


The WirNESS was examined on the other invention, which was 


the drum relay, and said that во far as that part of the mechanism 
was concerned, they had attained compsrative perfection, His 
drum relay was the revolving drum, which was about 3 in. in 
diameter, and it revolved about 150 times a minute. If the drum 
did not revolve, very much stronger currente than cable currente 
would be required to move the arm. The latter screwed firmly 
down on the revolving disk gave а good contact, which was most 
essential. Spring pressure tended to increase the friction at the 
point. When the drum revolved the tongue moved quite easily in 
either direction, the friction being abolished. This was, co far as 
he knew, quite novel at the date of his patent. The general nature 
of tbe efforts of earlier inventors to get over the friction was 
principally the question of vibrating the tongue and making it 
hammer against the contacts. None were of апу value. Dr. Muir- 
head, the petitioner, tried vibrating the tongue, and two of bis 
recent patents showed the pecking devices. Before his (witness's) 
patent nobody succeeded in maintaining a fixed zero and in 
getting over the friction in that way. Claim 2 of Dr. Muirhead's 
patent of April, 1900, had no resemblance to his revolving 
apparatus. Dr, Muirhead’s Claim 3 had not the slightest reeem- 
blance to his. 

Cross-examined by Mr. Chirps: In his Claim 2 he had a con- 
stant contact with the moving surface. Claim 1 did not include as 
part of the combination a condenser. He took Claim 1 asa claim 
without the constant contact and without the condenser. There 
was no novelty in an instrument of that kind, as regarded the use 
of a tongue for relay purposes, and ғо far as regarded making and 
breaking circuit there would be no novelty. His novelty was in 
the contact-making device, which reduced the friction by what was 
called a moving surface. In bis view, the words “ moving surface " 
had something to do with rotation. | 

As an electrician, is there in your view any limitation in the 
words moving surface," which would limit them merely to the 
case where you have a revolving drum to diminish friction ?— 
They would limit them to my specification, naturally. 

What do you call the equivalent to the surface of a rotating 
drum ?—4A portion of the drum that might revolve, for instance, 
backwards and forwards. 

If instead of having а round surface moving backwards and for- 
wards you Ead a flat surface moving backwards and forwards, would 
not that have the same result as regards preventing the friction of 
which you complain ?—I should think it would doco by setting ор а 
vibration upon the tongue. 

Would it matter as regards getting rid of friction whether the 
tongue moved or the surface moved ?—It would make all the 
difference to the performance of the instrument, because it is im- 
portant that the delicate portion of the apparatus should be undis- 
turbed, except во far as the signalling currents are concerned. 
patent would only cover an eflective moving surface. 
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What difference would there be, either electrically or as regards 
friction, if you held the tongue against a rotating plate tangentially, 
or if you held it tangentially against the revolving drum ?—I do 
not think there would be any difference. In witnese's view, Claim 1 
waa new when he made it in connection with his specification. 

Questioned as to Varley (1862, No. 3,453), WrrNEss stated that 
he did not think that patentee distinctly stated the contact between 
a tongue and а revolving dram for the purpose of avoiding 
friction. It was to prevent the sticking of the relay—that is, the 
fusing together of the contacts under a very heavy current. The 
feeble currents Varley referred to were the currents moving the 
relay, not the currents which were passing the contact. 

Was not the purpose for which you had the revolving drum in 
fig, 8 the same purpose that Varley had it in the specification 
to which I called your attention ?—I think it was just the opposite. 
I put the drums in to make my contacts; Varley to break them. 

What is the difference between Varley’s tongue swinging against 
a rotating drum and your tongue in fig. 8 swinging against a rotat- 
ing drum ?— There is nothing so far as the actual construction of 
the drum itself апа the contact is concerned. 

And they were aimed at the same purpose?—They might have 
been aimed at the same purpose. In witaess's invention he would 
not put any current through without the condenser, and then there 
would be no risk of fusion. He would get no contact at all with- 
out the condensers. His invention was in making an improved 
contact for the relay, in place of simply breaking the contact as in 
Varley's. 

Therefore the element of invention in your Olaim 1 would be the 
introduction of the condenser ?—It is a combination. 

Mr. Свіррв said he was going to suggest to his Lordship that the 
condenser was a very old business. 

Cross-examination continued: Varley stated that when the line 
corrent was weak, to prevent burning at the relay contacts or to 
lessen it he introduced a condenser; witness did not use the con- 
denser for the same purpose as Varley. 

[say that Varley has in every respect the same as you have in 
Claim 1, for the same purpose, the same aims, and the same results? 
Л sy he applied it to an entirely different purpose to mine. He 


puts a condenser across the contact to suppress sparking; I do it 
foran entirely different purpose. I do it to make sparking rather 


than to suppress it. 

Questioned as to Delany, No. 3,839 of 1890, Witness said he 
could not say whether it was usual at that date to use condensers 
where one had the polarised relay and the contacts. Delany put 
the condenser there for the same purpose as Varley rotated the 
drum, to prevent the welding and the sticking together of the 
contacts. Delany vibrated the tongue over the surface 


ok the plate; witness did everything he could to pre- 


vent vibration being transmitted to his tongue. If one passed 
a current through a butt contact with very feeble currents at the 
end of the cable, the contacts were very likely to make no contact at 
all. There was a film of oxide on the surface of the contact that 
prevented the current passing. It was found that, by rotating the 
drum and short-circuiting that with the condenser, the current 
passed. His patent had reference to long submarine cables, as he 
nad shown in the opening of his specification. He had clearly 
pointed out the fanction that the shunt must perform ; he had put 
high self-induction in his shunt for the purpose of forciog the 
quick-changing currents to flow through his instrument. The low 
resistance was for letting through what he called slow irregular 
currents. Witness was then taken to Williams's Manual of Tele- 
graphy ” and the diagram at page 75, where is shown а magnetic 
shunt with a closed-circait inductive coil, which, witness said, was 
to abunt the Post Office relay they had there—the receiving instru- 
ment on the landline. ‘ 

1929 Свіррв, in answer to his LoRDSHIP, said the date of that was 
What Mr. Williams calls there “extra currents are just the same 
as you call ia your specification slow and irregular currente ?"—I 
do not think so. 

Take Williams's instrument used in а relay—is not that exactly 
the same function as you claim for your magnetic coil or shunt ?— 
No, it ix not, The instrument he is shunting with is a line, or 
magnetic instrument, the Post Office relay. In the case of the cable 
relay, we have practically no sclf-induction in the coil to deal 
with, and therefore we do not require to have an extra current from 
the magnetic shunt to counteract the action of the receiving coil 
because we have no self-induction in our relay coil, or practically 
bone. Williams curbs by putting the received current through the 
instrument, by sharpening the signals that way ; my shunt sharpens 
the signals by separating the slow from the quick. 

Re-examined by Mr. BousrreLD: So far as regarded the 
redaction of friction, it really would not matter which they 
were moving, a plate under a tongue or moving a tongue 
over a plate so far as the relative movement was con- 
cerned. A good many people had worked on the question of 
a relay by means of which fecble currents should actuate a relay 
“aficiently to get a good electrical contact in a relay circuit, and, so 
far as he knew, nobody bad, down to 1899, succeeded. In his 
*pecidcation the contact he described was a steady continuous con- 
tact. In Varley and the other specifications, he found no suggestion 
that a condenser should be used for improving a weak contact. or 
ni information, scientific or otherwise, as to the effect of a con- 

enser which would have led him to employ a condenser for the 
purpose of improving the contacts in figs. 8, 9 and 9a. 

Жы, Еванк Јасов, examined by Mr. BousrIELD, said be had been 
70 а work, particularly in regard to the manufacture and 
cat g of submarine cables, for some 33 years, and for 27 years 
a d chief electrician and technical adviser to Siemens Bros., 

ich company had laid eight Atlantic cables, Witness superin- 


tending most of the electrical part of all of them. The question of 
the working of relays at the end of a Jong cable before the date of 
Mr. Brown's specification was a matter that was greatly desired 
among telegraph engineers. He wrote the article on submarine 
telegraphy in the last edition of the Encyclopædia Britannica," 
which was written earlier than 1900. He had no connection with 
Mr. Brown. 

This is only the general statement in your own words :—" А relay 
capable of working at the end of a long cable has been a desideratum. 
The difficulty experienced is that of securing a good electrical contact 
under the very slight pressure obtainable from an instrument, 
ae by attenuated arrival currents." That is what you wrote ? 
—Yes. 

Prior to Brown's specification had that problem, in your opinion, 
been solved? No, it had not. 

Was there, prior to Brown's arrangement, any practical arrange- 
ment by means of which a relay conld have been worked at the 
end of a long submarine cable ?—No, not that I know of; I know 
practically every relay. Witness considered Mr. Brown's & very 
practical solution—the only one now extant—of the problem ot 
working a relay at the end ofa long cable. It certainly struck 
him as requiring a good deal of invention, because they were all 
trying to make something of the sort, and never arrived at it. In 
his view no difficulty would present itgelf to a practical cable 
engineer in carrying out a practical installation of Brown's 
invention from the directions given in his specification. 

Cross-examined by Mr. Cripps: They wanted a relay that would 
send any signals on at all. In his view it did not matter for 
relay and transmitting purposes whetber they had the block 
signals or whether they reproduced the ripples and curves. 

| (To be continued.) 
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Ernest Scorr & Mountain, LD., v. CLARK, STEVENSON 
AND Co. 


On February 16ta, at the Newcastle Assizes, before Mr. Justice 
Lawrance, plaintiffs claimed in respect of goods sold and delivered. 
It was announced that the parties had agreed, and judgment was 
entered for the plaintiffs for £130. 


TYLER v. PowER PLANT Co., LTD. 


In the Lord Mayor's Court last week, before Mr. Bosanquet, K.C., 
sitting withont a jury, this case was heard. The claim was one 
brought by Mr. Ralph Tyler, at the time trading as Tyler & Duncan, 
and now as Tyler & Freeman, to recover damages for breach of 
contract entered into in the months of May and June, 1905, to supply 
certain machinery for working a lift at the Royal Victoria Hotel, 
St. Leonards. The defendants denied that there was any breach 
of contract or that the plaintiffs had suffered any damage. The 
defendants raised а counter-claim in respect of certain shares, but 
that question had not to be gone into because that part of the claim 
was admitted by the plaintiffs to the extent of £68 odd for calls on 
certain shares. In addition, the defendants counter-claimed for 
£95 5s., the price of the machinery which the plaintiffs said was 
wholly useless and unmerchantable, and which, therefore, they were 
entitled to reject. 

The Common SEBJEANT gave judgment for the plaintiff on the 
claim for £119 16s. 9d., and on the counter-claim, except as to the 
claim for calls amounting to £68 4s., the plaintiffs to have all costa 
of counter-claim except such costs of and occasioned by the pert of 
the counter-claim which had been admitted. 


“ AGINcoURT” 5,8. Co. v. THE EASTERN EXTENSION AND AUSTRAL- 
ASIA AND CHINA TELEGRAPH Co., LTD., AND THE GBEAT 
NORTHERN TELEGRAPH Co., LTD. 


Он Thursday last week in the King's Bench Division of the High 
Court, Mr. Justice Bray had before him the above case, which was an 
action for alleged breach of contract, owing to which plaintiffs 
claimed compensation for sacrifice of ship’s material. 

Plaintiffs are owners of the ss. Ayincourt, and defendants are 
owners of certain submarine telegraph cables, and plaintiffs’ case 
was that the defendants laid cables in the bed of the River 
Yangtse Kiang in the neighbourhood of Woosung in China, With 
a view to preserving these telegraph cables from injury in the 
event of their being fouled by veesels, on August, 1902, n notice 
signed by the joint manager of the defendants’ company was issucd 
promising to compensate owners of ships who would be able to 


prove that they had sacrificed their anchors in order to avoid 


injuring the submarine cables. In September, 1905, owing to 
indications of a typhoon, the Agincourt weighed anchor, and it 
was found to be foul of one of these cables. Relying on the 
defendants’ notice, the master of the Agincourt sacrificed bis 
anchors, and incurred other lose. It was also alleged by plaintiffs - 
that the cables created an obstruction to navigation, and thes 
gave Lo warning to vessels by means of buoys, lights or charts. 
Defendants denied that they were joint owners with their co- 
defendants of the telegraph cables referred to; they denied that 
they jointly laid the cables, or that the cables constitated an 
obstruction, but said that they were laid and maintaincd under an 
agreement with the China Telegraph Administraticn. Defendants 
further alleged that they distributed charte showing the position 
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Fic. 2.—SHOWING THE ELECTRICAL CONNECTIONS OF THE ENTZ Booster. 


of the cables, but did not indicate the position by 
orflights. 

i? His Lonpsyip held that the plaintiffs were entitled to be com- 
pensated from tie Eastern Extension Telegraph Co. for loss of 
their archor and chain, und dama 
therefrom, 


In our issue of August 3rd last year, we mentioned that the 
` “Entz” reversible hooster was in use at the Greenock electricity 
works, in conjunction with a Chloride traction storage battery, and 
bad exerted a remarkable influence on the coal consumption. We 
have now received from the Chloride Electrical Storage Co., Ltd., 
who bave introduced the apparatus into this country, further 
particulars as to its construction and performance. 

The chief feature in connection with the apparatus is tbe carbon 
regulator, shown in fig. 1. This is a neat and compact device, and 


"ENTZ" BOOSTER. 
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means of buoys | 


ge which naturally flowed The recording 


the same fig 


per annum. 


Greenock Corporation energy is 
Glasgow Tramwayr Co. 


two generators of 300 Kw. and two of 180 xw 
260 CW8 type C 


occupies about the same space on the 
switchboard as an ordinary watt-hour 
meter. The regulator iteelf consists of а 
number of piles of carbon disks, which are 


‘subjected to the varying pressure of a 


lever. From one end of this lever is freely 
suspended the soft-iron core of a solenoid 
which carries the entire generator load, 
while to the other end is attached a helical 
spring, whose tension may be adjusted by 
hand to counterbalance the pull of the 
solenoid at any desired. load on the 
machines. Slight variations of load above 
or below this amount will cause changes in 
preesure on the carbon piles, resulting in 
wide variations in their contact resistance, 
Advantage is taken of this resistance 
variation to control the field excitation of 
the battery booster, usually through the 
intermediary of a small exciter, between 
whose fields and the carbon piles connec- 
tions are made similar to those of a 
Wheatstone bridge, the current in the 
exciter fields varying in direction and 
amount with changes in the pressure on the 
carbon piles. 

The arrangement of connections is 
shown diagrammatically in fig. 2. It will 
be seen that the + bus-bar is divided, and 
a series regulating coil carrying the main 
current is inserted. The battery is con- 
nected across the mains in series with the 
armature of the booster, which has a single 
set cf field coils separately excited. In 
some cases the exciter is driven by a 
chain from the booster set, but a separate 
motor is more frequently employed. 

The constant load on the generators may 
be adjusted to any desired value by ad- 
justing the tension of the spring above 
mentioned. The battery may either float 
or take a continuous peak discharge, or a 
net charge, according to the adjustment, 
while always taking automatically the 
momentary fluctuations of load. The carbon 
regulator responds to very small changes 
in the generator load, and the sensitive- 
ness of the regulator is as great under 


heavy load conditions (when close regu. · 


lation is most important) as at times of 
lighter loads, a result which it is difficult to 
secure in cases where the field windings 
have to be shunted with increasing load. 

The action of the lever on the carbons 
is limited in either direction by adjust- 
able mechanical stops, which may be set to 
limit the battery charge and discharge to 
апу pre-determined maximem. When this 
limit is reached, any further swing of the 
load will fall on the generators. The 
booster is thus protected against excessive 
overloads at times of abnormal fluctuations, 
by bringing into service the overload capa- 
city of the generators without opening the 
battery circuit-breaker, wbile sensitiveness 
of regulation under normal conditions is 
not impaired. This is an important feature 
of this method of control, eliminating as it 
does the annoyance incideatal to the open- 
ing of the battery circuit-breaker on over- 
load, which almost invariably results ina 
destructive load on the machines or the 
opening of their breakers and tbe conse- 
quent total interruption of power on the 
line, 

From the electricity works of the 
supplied to the Greenock and Port 
To deal with this load there are installed 
. and a battery of 


hloride cells, rated at 286 amperes for three hours. 


ammeter diagram, tig. 3, shows the heavy tluctua- 
tions of the line load, while 


the bus-bar volt 


the remarkable steadiness of 


age is clearly demonstrated in the upper part of 
"re, which is a photographie reproduction of the 
actua! chart. 


The Chloride Е! 
have recently receiv 
burgh electrical engineer, figur 
per unit at the Greenock C 
nine months ending 
of 1906. During t 
type of booster, fi 
connection with 


ectrical Storage Co. inform us that they 
ed from Mr. J. A. Robertson, M. I. E. E., the 


es dealing with the coal consumption 
orporation Electricity Works, for the 


September 30th, 1905, and for the same period 
he latter period the “Entz” shunt regulating 
g. 4, and Chlor:de accumulator plant was working in 
1 the traction system. 
striking. For the nine months en 
the booster battery plant was no 
8°20 Ib. of coal per unit 
the switchboard. 
sponding figure was 6°5 
which is equivalent in t 


The comparison is very 
ding September 30th, 1905, when 
t iostalled, the consumption was 
(lighting and traction) delivered from 


For the same period of 1906 the corre- 


6 lb, or a reduction of 90 per cent., 
his case to a saving of about 2,146 tons 
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E 
е traction output amounts to only 
б 30 per cent. of the total output, yet, 
n stallir g the booster-battery plant on 
ction system, a 20 per cent. saving 
је total coal consumption has been 
‘about. It has also been possible 
with 33 per cent. less generating 
, although the maximum traction load 
increasec Mr. Robertson attributes 
“diminution in the coal consumption: 
oet holly to the use of the battery and 
"Entz automatic booster, and states that, 
Addition to this, an appreciable saving 
T реп effected in the wear and tear of 
the engines used for traction purposes. 

— the cost of a complete “Entz” booster- 
lattery equipment for dealing effectively 


th a fluctuating demand is, as a rule, 


4 


gmi considerably less than that of boilers, 
Lv engir ез snd dynamos of corresponding 
Ls _ output; thus not only is capital expendi- 
кв! — Яе kept down, bat economies are realised 
T — — which will generally reimburse the total 
| 


for the equipment within three or 
years. 


e - 


ча 8.5 оч, 
“ Д 
r * 

' 


* в 


= 

uf. 

im 

"i 

yos 

TT 

» ‘PARLIAMENTARY. 

"LL 

qu $^ 

n c Private Bills in Parliament.—On Thursday last weck the 
T. "Examiners, Messrs. Campion and Jeune, had before them a numberof 
00 Bills for compliance as to Standing Orders, and the following, among 
1 others, were ordered to go forward :— London & North-Western Rail- 
d way Bill, London & North-Western Railway (Superannuation Fund) 
M Bill, the Richmond (Surrey) Electricity Supply Bill, the Plymouth 
ja and North Devon Direct Railway (Abandonment) Bill, and the 
Li Shavklin Gas Bill. The consideration of the Barnsley, Wombwell 
а Ж “and Wath Tramways Bill was postponed until February 28th. 

f On Friday the Examiners of the House of Lords ordered the 
T Bille, among others, to go forward:—Wert Yorkshire 


Tramways, Oxford & District Tramways, Folkestone, Sandgate and 
Hythe Tramways, and the Metropolitan Railway (Pension Fund). 


E: one Extension.—Answering Mr. Courthope in the Par- 
_ Пашемагу Papers, Mr. Sydney Buxton states that he will be glad 
№ establish a telephone service in Robertsbridge, Sussex, if the 

— —mecemary support is forthcoming. Estimates in respect of the 


"n exten ion are being prepared. 


— — Petitlons,—Nine further petitions have been deposited in the 
_ Private Bill Office of the House of Lords against the Barnsley, 
Wombwell and Wath Tramways, including those of the West 
Riding County Council, the Yorkshire Electric Power Co. and the 
Great Central Railway. Four further petitions are deposited 
‘against the ord and District Tramways, amongst them being 
Mord Electric Co. and the City of Oxford and District 
js Co . The Sheffield Corporation Bill is being opposed by 
mer including the Yorkshire Electric Power Co. 
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Fia. 3.—PHOTOGRAPHIO REPRODUCTION OF Greenock LOAD Curves, WITH THE ExNTZ BOOSTER EQUIPMENT. 


Кс. 4.—TmHE ENTZ REVERSIBLE BOOSTER, GREENOCK ELECTRICITY WORKS. 


BUSINESS NOTES. 


Condensing Plant  Contracts.— Tur MIRRLEES 
Watson Co., Lrp., of Glasgow, have just received the following 
list of important orders for condensing plant :— 

Surface Condensing Plants.—For Birkmyre Bros., Calcutta (per the British 


Westinghouse Co., Ltd.) Repeat order, third set; duty, 26,950 lb. 
steam per hour. For the Mexborough Tramways (per the National 


Electric Construction Co., Ltd.); duty, 15,000 1b. steam per hour. For 
the Greenock Corporation; repeat order; duty, 30,000]b. steam per 
hour. 

Bub-base Surface Condensing Plant.—For the British Thomson-Houston 


Co., Ltd. Duty, 37,000 lb. steam per hour. 
Low Level Counter-current Jet Condensing Plant.— For Alexander Cross 
and Sons, Ltd. Duty, 8,250 Ib, steam per hour. 


Advance in Swiss Prices.—The disproportion which 
has arisen between the cost of raw materials, particularly copper, and 
that of producing manufactures, in consequence of the general and 
continual rise in the price of the former, has induced the following 
Swiss firms to increase rates by 15 per cent.:—The Oerlikon 
Ingineering Works; Brown, Boveri & Co.; G. Meidinger & Co., of 
Basle; the Compagnie de l'Industrie Electrique et Mecanique, of 
Geneva; Sprecher & Schuh, of Aarau; the Alioth Electricity Co., 
of Munchenstein-Basle ; C. Wuest & Co., of Seebach-Zurich ; Gmur 
and Co., of Schanis; and A. Zellweger & Co., of Uster. The 
increase relates to switches, safety appliances, resistances and 
heating apparatus, with the exception of measuring instruments 
and apparatus for weak currents. 


Installation Contraets.— TR BRADFORD ELECTRICAL 
ENGINEERING CQ. have received the following installation con- 
tracts:— Electric lighting of the Bradford Original Al Fresco 
Pavilion and Gardens; electric ligbt installation, telephones, bells, 
engine and. dynamo, accumulators; &с., for country hovse, The 

в, Scotton, Yorkshire; electric lighting, &c., for the Rudge 
Whitworth, Ltd., New Depót, Bradford. 
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Trade Announcements. — Ав considerable confusion ap- 
pears to exist as to the relationship between Messrs. Rolls-Royce, Ltd., 
motor-car manufacturers, and Messrs. Royce, Ltd., we are asked to ex- 
plain that MxssRS Rorrs-Rovcr, Lro , have taken over the automo- 
bile business inaugurated and formerly carried on by Meesrs Royce, 
Ltd., at Cooke Street, Hulme, Manchester, where they are con- 
tinuing the manufacture of the well-known Rolls-Royce motor 
chassis. Mesers. Royce’s offices and works, which have been con- 
siderably enlarged to meet tbe re-arrangement, are situate at 
Trafford Park, Manchester (now their only Manchester address), 
and they are there continuing the manufacture of the“ Royce " 
dynamo-generators, electro-motors, motor starting and controlling 
switches, switchboards, arc lamps and accessories, and the well- 
known “Royce” electrically-driven cranes, hoists, capstans, 
winches, and transporters. The two firms are totally distinct and 
ecparate companies, Messrs. Rolls-Royce, Ltd., manufacturing 
motor-rars, and Messrs. Royce electrical plant, cranes, hoists, &c. 

In view of increased business, Messrs. Jutivs Sax & Co., Lrp.. 
have secured larger premises, and on and after March 7th, their 
new address will be 100, Charing Cross Road, W.C., where they 
will have showrooms in which to exhibit а complete and varied 
range of electrical apparatus. 

Messrs. WARD & GorpsTONE have now removed to their exten- 
sive and imposing new factory at Springfield Lane, Salford, 
Manchester. The new works are equipped with the latest labour- 
saving machinery, and a suction gas plant has been installed for 
driving purposes. The firm's wire-covering machinery has been 
largely added to, and is now capable of supplying from 25 to 35 
tons of insulated motor and dynamo wires weckly. Messrs. Wardand 
Goldstone have also laid themselver out for every description of 
iron-clad work, such as iron-clad fittings, switches, fuse boards, &c. 

THe FALKIRK Inox Co. have recently completed, at their works 
at Falkirk, a fine dispatch warehouse, 300 ft. long x 100 ft. wide, 
with four lines of rails and two island platforms each 300 ft. long x 
27 ft. wide. Accommodation is provided for over 50 wagons. This 
large addition to the dispatch department will afford greatly 
increased facilities for the rapid dispatch of goods and prompt 
execution of orders, enabling the company to send away 50 wagons 
daily, and by working double shifts, 100 wagons. Besides this, the 


storing accommodation is again considerably added to, and much 


larger stocks are now able to be kept. A complete system of tram- 
way rails all over the works adds to the convenient and rapid 
transit of goods from the various departments to the loading shed. 
At their London warehouse the company have recently completed 
greatly improved and extended showrooms for the more effective 
display of all the new and up-to-date designs and models of the 
many varieties of goods which they manufacture. Spccial arrange- 
. ments have been made with the railway companies for the express 

delivery direct from works of goods for the southern and western 
and other districts of England; this, with the largely increased 
stocks at Falkirk, will ensure prompt delivery of goods selected from 
the London showrooms. 

Messrs. Newtons, Lrp., of Taunton, have appointed Mxrssns. 
JAMES Gray & Co, of 212. St. Vincent Street, Glasgow, as their 
sole representatives in the West of Scotland. Messrs. Gray & Co. 
have had considerable experience with their machines. Messrs. 
Newtons' East of Scotland representative is Mr. T. McEwan, of 9, 
Clyde Street, Edinburgh, and a stock of their macbines is kept at 
this address, and also at the London office, 86, Charing Cross Road 
(Messrs. Baxter & Caunter), and at Manchester, where their agents 
are Messrs. Generators, Ltd., of 79, Corporation Street. Other 
agency arrangements are under consideration. 

The new London electric fi tings showroom of Messrs. 1I. W. 
ЅлмрІраЕ & Son, Lrp., to which we made a brief reference in our 
last issue, is at Cecil House, 57a, Holborn Viaduct, E.C., and Mr. 
W. H. Edwards is the firm's representative there. 

Mr. Frank T. Hanks, for the last 16 years with Messrs. J. Н. 
Holmes & Co., of Newcastle-ou-Tyne, has taken up the sole agency 
of the Adams Manufacturing Co., Ltd., for the sale of their 
"]granic " motor controlling apparatus in Newcastle and the 
North-Eastern district. His address from to-day will be 


1, Higham Place, Newcastle-on-Tyne, and his telephone No. 3,069 
Central. 


Reyrolle Fuses.—We regret to learn that an error 
occurred in our note on Mrssrs. REYROLLE'S H.T. tubular fuses in 
our issue for February 22nd. The capacity of the fuse is given 


as 50 amperes at 600 volts, instead of 6,000 volts, as it should have 
been. 


Annual Dinner.—The staff of THE GENERAL ELECTRIC 
Co, Lro., Newcastle-on-Tyne branch, held their second annual 
dinner and smoking concert on Friday, February 10th, at the 
Emmerson Restaurant, Newcastle-on-Tyne. А large number cf 
visitors were present, and both the dinner and concert proved a 
great success. Mr. J. Spence, branch manager, was chairman. 


Bankruptcy Proceedings. — F. B. NicHoLsos.— 
Under this failure tbe first meeting of creditors was held last week 
at the London Bankruptcy Court, before Mr. G. W. Chapman, 
Official Receiver. It appeared that the debtor etarted in business 
about eight years ago as a contractor for electrical work at 52, 
Victoria Street, under his own name, and without capital. Three 
months afterwards he took in a Mr. De Winton as а partner, that 
gentleman providing about £600. The partnership was dissolved 
a year later; Mr. De Winton’s capital was repaid in full, and the 
debtor continued the business until November 22nd, 1904, when he 
converted it into a limited company, registered as Nicholson and 
Robinson, Ltd. Mr. Robinson was in the same line of business, and 
bad a good connection. He subscribed for £200 worth of shares; 
whilst the debtor took one share, and was appointed managing 


director jointly with Mr. Robinson. His wife, however, took up 
£800 odd of the shates, 1,026 being issued altogether. The com- 
pany carried on a good business until June, 1906, when possession 
was taken on behalf of Ме. Joseph Russell, a debenture-holder for 
£550, and a Receiver and manager was appointed in the person of 
Mr. А. B. Russell, 11, Ludgate Hill, E.C. At the time of such 
appointment, certain interest on the bonds and * part of the 
principal remained unpaid. The Receiver was still in possession, 
and the debtor bad siace done nothing. He states that he owes 
about £300, and has assets to the valne of about £200. The 
petitioning creditor's debt is in respect of a photographic business 
in which the debtor was а sleeping partner. Не attributes his 
failure to such liability, to loses of position as manager of Nicholson 
and Robinson, Ltd., and to want of capital. The meeting was 
adjourned for tbree weeks to give the debtor an opportunity of 
submitting an offer to the creditors. 

R. O. Тномьљом, electrical engineer, Freshfield Road, Brighton. 
—A first and final dividend of 2s. 9d. is payable from to-day. 
Official Receiver, 4, Pavilion Buildings, Brighton. 


Books Received.— The Commercial Organisation of 
Engineering Factories.” By Н. Spencer. London: E. and F. N. 
Spon, Ltd. 1907. 10s. 6d. net. 

“Long-Distance Electric Power Transmission.” Ву R. W. 
Hutchinson, jun. London: E. and F. N. Spon, Ltd.; New York: 
D. Van Nostrand Co. 1907. 128. 6d. net. 

" Modern Bteam Engineering in Theory and Practice." By 
G. D. Hiscox. With chapters on Electrical Engineering by 
М. Harrison. London: Crosby Lockwood & боп; New York: 
Norman W. Henley Publishing Co. 1907. 128. 6d. net. 

" La Moderna Teoria dei Fenomeni Fisici.” By A. Righi. "La 
Ionizzazione e La Convezione Elettrica nei Gas" Ву L. 
Amaduzzi. Bologna: Ditta Nicola Zanichelli. 1907. Price 
5 lire each. 

“The Record of the Special Commission formed by the British 
Fire Prevention Committee to visit the Principal Cities of Italy on 
the occasion of the International Fire Service Congress at Milan, 
1906." London: The Committee, 1907. Price 5s. 


Dissolutions and Liquidations.—Mason & Browy, 
electricians, Leicester.— Messrs. C. T. Mason & S. R. Brown have 
dissolved partnership. Mr. Brown attends to debts. 

Britannia ELECTRIC LAMP Works, Ltp.—This company having 
disposed of its business to the Britannia Electric Lamp Works 
(1905), Ltd., has resolved проп voluntary liquidation, with Mr. 
S. B. Worley as liquidator. 

Derr Leaps ELECTRIC Transmission Co., LTD. The petition 
of Victorian Deep Leads, Ltd., and others for the winding up of 
the above company was mentioned before Mr. Justice Parker on 
Tuesday. Mr. Roseer, K.C., eaid the parties had arrived at a 
settlement of their difficulties. The matter had Leen reduced to 
writing, but the agreement had not been execoted. The а 
accordingly stood over with a view to being finally arranged. 


Jenatzy Patent Underframe.—We have received 
particulars of the Jenatzy patent suspension for lorries and com- 
mercial vehicles, from Messrs. Н. М, Hopson, LTD., of 29, Vauxball 
Bridge Road, S.W. 'Ihe invention consists mainly in mounting 
the mechanical part of the vehicle аз a whole upon a second frame, 
entirely independent of the vehicle frame, and suspended from the 
latter by special springs. Thanks to this arrangement, tbe driving 
mechanism is entirely suspended on springs, and the absorption of 
vibrations and shocks no longer depends upon the load which the 
vehicle is carrying, so that the mechanism is thoroughly protected. 


Catalogues and Lists.—Txur EI, LerrRICAI. Co., Lrp., 
Charing Croes Road, W.C.—Leatiet giving prices and particulars 
of their small continuous and alternating-current motors, also 
special piano moters and suspension motors for dentists, massage 
apparatus, &c. A second leatlet describes the construction, workiug 
and adaptability of the Blackmore patent remote contro] switch 
for central stations, contractors, &c., and gives prices. We under- 
stand that the company is making this type of switch for 
alternating-current, and change-over switches wrich are now under 
construction, will soon be put on the market. 

Mxssns. Crompton & Co., Lrp., Salisbury House, E.C.—28 рр. 
illustrated pamphlet in their standard form and of their usual 
size for filing, giving very full information concerning their 
switchgear work. The switches, cut-outs and acce-sories here 
described have been specially desizaed by the firm for central 
station switchboard service. A half-tone view of a power and 
lighting board supplied to Н.М. Dockyard at Devonport is sbown, 
and other illustrations appear of a board supplied to Falmouth 
electricity works, a power and lighting switchboard supplied to the 
Royal Small Arms Factory at Ishapur, and a board with де! erator, 
battery and booster panels. Line diagrame and price detal» arc 
given. 

MESSRS. CLARKE, CHAPMAN & Co, Lro., Victoria Work», Gates- 
head-on Tyne.— New pamphlet of 34 pages, giving useful iuforma 
tion concerninr their colliery power plant. In this Jine the firm's 
manufactures cover practically the whole field, for they include 
water-tube boilers, feed pumps, high-speed engines condensers, 
electric generators, switchboards. winding and haulage gears, tbree- 
throw pumps, coke-quenching pumps, &c., so it can easily be under- 
stood that in so small a pamphlet only enough can be published to 
indicate the fact that these are the lines with which they deal. 
Tables giving current carried by different sizes of wire and cable, 
wire-rope strength, horse-power of motors for maia and tail and 
endless rope haulage work, also other data in tabulated form, sre 


accompanied by some typical half-tone views of Clarke-Chapman 
manufactores. 
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Mzssns. ALFRED HERBERT, LTD. Coventry.—New catalogue 
(section Еб, first edition) just issued, containing full description 
and excellent half-tone illustrations of the firm’s combination 
turret lathes. A number of pages are taken up with particulars of 
standard tool outfits for these lathes and illustrations of samples of 
work produced on them. 

ATELIERS DE CONSTRUCTIONS ELECTRIQUES DE CHARLEROI, 
Charleroi, Belgium.— Illustrated pamphlet containing fulldescription 
in English of Heyland’s patent single-phase induction motors, with 
diagrams of connections and dimensions and tabulated technical 
and price data. A second pamphlet contains a quite imposing list 
of firms and others in this country who have purchased or arc 
using the Heyland motors. Particulars of the motors supplied in 
each case are given. 

Отто Birawp, St. Imier, Switzerland.—Leaflets relating to, and 
illustrating, revolution counters, non-magnetic chronographs and 
chronoscopes, non-magnetic watches, &c. 


KuzPPERS METALLWERKE, Lrp., Bonn (agent in United King- 


dom, G. Feldt, 50-51, Fore Street, E.C.).— Several English circulars 
relating to “Tinol,” directions for using it, prices per lb., ёс. 

Мкззвв. 5тоскЕВ & Co., Leipzig.—Catalogue (stiff binding, 
140 pp.) giving numerous illustrations of their various telephone 
and telegraph apparatus and accessories. The names of articles, 
reference numbers, prices, and so forth are concisely arranged in 
table form throughont. The contents include bells, pushes, art- 
metal plate-work, contacts, indicators, telephone instruments of the 
desk, wall and other types, street telephone boxes, telegraph apps- 
ratus, batteries, electro-medical apparatus, and various sundries. 

ELEKTROTECHNISCHE INDUSTRIE,’ Slikkerveer, Holland.— Fold- 
ing list, showing illustrations of their dynamos and motors, motor- 
generators, transformers, &c. | 

Messrs. MICHAEL Pat & Co., Parliament Mansions, Victoria 
Street, S. W.— Leaflet illustrating and describing their electric 
tool-grinding and polishing machine. 

Messrs. F. E. Emerson & Sons [Victoria Electrical Works] 7, 
Broken Wharf, Upper Thames Street, E.C.—New trade list (60 pp.) 
containing illustrations and prices of electric bell pushes, 
indicators, contacts, switches, fuseboards, &c. 

Episo & Swan UxrrED ELECTRIC LiGHT Co., Lrp., London, 
EC.—New leaflet, No. 2,083, dealing with their new and improved 
forms of moving-coil instruments. All the types listed are 
guaranteed for absolute accuracy to within 1 per cent., and if 
necessary for special purposes they can be calibrated and 
guaranteed to within one-fifth of 1 per cent. The instruments are 
all of the dead-beat type. A special form consists in the new type 
of moving-iron instruments recently brought out by the firm. 
These are specially suited for motor work, and at a small extra cost 
can be calibrated to read direct in horse-power. They are sector 
shape, and can be arranged for either front or back connections. 
The cast-iron case is of specially fine grain metal, relieved with 
nickel facings. A point of importance in saw-mills and places 
of a similar nature is that they are dust proof. 


Redaction of Capital.— DIESEL ExGINE Co., Lib. 
AnD Repucep.—A petition for confirming the reduction of the 
capital from £500,000 to £137,500 is to be heard in London on 
March 12th. 


Waldorf Hotel Switches.—Messrs. J. H. TUCKER 
and Co. have obtained the order for the whole of the switches 
fitted in “O.C.” patent flush boxes for the Waldorf Hotel, London. 
These boxes have been designed by an engineer for the purpose of 
simplifying flush work, and they are claimed to save considerable 
time in fixing and wiring. 


Hounslow Exhibition.—We omitted to mention in 
our brief note on this exhibition last week that the DowsiNG 
Rapant Hear Co. had an extensive exhibit of their heating 
and electro-medical apparatus. The room specially set apart for 
demonstrating the uses of the latter formed quite an attraction to 
visitors, We understand that the closing of the exhibition was post- 
poned until Saturday, the 23rd ult. 


LIGHTING and POWER NOTES. 


Ascot.—At a meeting of the Ascot Gas and Electricity 
Co. held in London last week, the chairmay. said that arrangements 
Were being made to erect an electric lifhting plant in the near 
future, and in this matter the directors were moving with the 
greatest caution, 


Bath.— Weunderstand that the Corporation has decided, by 
41 votes to 2, to sell its electricity undertaking to the Somerset and 
District. Electric Power Co., subject to the sanction of the B. of T. 


Bexhill.—The T.C. has decided to extend the plant at 
the electricity works at a cost of £5,700, made up as follows:— 
Mu по £3,100 ; boiler, £1,700 ; pipe work, £500; other 

0 7 * 


Birmingham. — The Electric Supply Committce's 
port to be presented at the next meeting of. the City Council, 
states that there i8 every probability that the cost of generation jin 

* Bummer Lane station, will be materially less than in the 
other stations. The sub-stations in Camden Street, Court Road 
and Bcholefeld Street have now been completed. The continual 


increase in supply has necessitated considerable extensions 
of mains, especially in the Summer Lane, Balsall Heath and 
Bordesley districts. The sum of £7,378 bas been expended over 
loans authorised, in consequence of this, and as an expenditure of 
about £70,000 is estimated during the next three years on mains, 
the Committee has recommended that application be made to the 
L.G.B. for sanction to a loan of £80,000 to cover these amounts. 


Canada,—Toroxto.—The Toronto Electric Light Co. 
is applying to the Ontario Legislature for authority to increase its 
capital stock by $1,000,000, thus making the total capitalisation 
$4,000,000. The necessity for this increase is explained by the 
fact that large extensions to the present plant are urgently 
needed in order to keep pace with the rapid growth of the city. 
It is the intention of the Company in the coming spring to 
erect two new sub-stations in the city, and, in addition, to lay 
in the near future about seven miles of underground mains. A 
contract for mains costing $32,000 has already been signed. 
The company is now taking a regular supply of energy from 
Niagara to the extent of 2,500 н.р. 

The City Council has opposed the application of the com- 
pany to be allowed to increase ite capital, and the Pro- 
vincial Secretary has reserved the whole question for the 
Lient.-Governor of Ontario in Council to decide. The city’s con- 
tention was that steps were now being taken under the Govern- 
ment's legislation to make a contract for electric power supply 
from Niagara Falls, and it was also intended to ask the Legislature 
to pass a Bill allowing the city to expropriate tbe company's 
plant. The increase of capital would be an embarrassment to the 
city at the present time, and it would prefer tbat matters remain 
in statu дио. The company states that the additional capital is 
required to enable it to properly handle the energy being delivered 
from Niagara, and that on the strength of the belief that the new 
issue would be authorised, a number of new contracts have been 
made. Representatives of the city and the lighting company 
attended by their counsel recently attended before the Provincial 
Secretary and fully argued the case before him. 

It is anticipated that the company’s application will be held over 
until the fate of the city's Bill is decided or the Government's 
new Companies’ Act is passed, under which new issues of capital 
can only be made with due regard to stringent restrictions. 

The Toronto municipality has decided to use electrical energy 
from Niagara to operate the Septic tank and bacteria bed sewerage 
system. The city engineer has made arrangements with the Toronto 
Electric Light Co. for a supply of power until the municipal 
system is installed. 

HaxiLTON.—A committee has been appointed to obtain an 
estimate of the cost of a municipal plant. 

WESTMOUNT. — The Canadian General Electric Co. has 
recently installed 150 magnetite arc lamps in this town for 
street lighting. 


Cardiff.—The Albion Products Co. recently inquired of 
the E.L. and Tramways Committee what rate would be charged 
for a supply of electricity for the manufacture of carbide 
of calcium. They stated that they had three factories on the 
Continent and in America, and were desirous of starting factories 
here if electrical energy could be obtained at a sufticiently low rate 
to enable the works to compete with the cheap water-power of 
Norway, Switzerland and Italy. Mr. Arthur Ellis stated that the 
company would require 200 to 400 H.P., and he suggested that the 
same terms be offered them as had been offered to the Cardiff 
Railway Co. and the Ely Paper Works, with a minimum of 2d. per 
unit, 


Carmarthen.—Having decided that it is desirable to 
light the town by electricity provided a suitable scheme is obtained, 
the T.C. has appointed a committee to inspect the installation at 
Penarth. 


Coventry.—A visit has recently been paid to Coventry by 
Major Cardew, of Messrs. Preece & Cardew, in order to advise the 
Corporation E.L. Committee upon proposed extensions to the 
undertaking. 


Devonport.—The Western Morning News states that 
the electrification of the lighting system at the Naval Ordnance 
Depot has been completed. The plant was supplied by 
three firms — the Lancashire Dynamo and Motor Co., 
generating plant with Willans engines; Messre. Henley's 
Telegraph Works Co, the main cables and junction boxes; 
and Messrs. Corse & Co., Plymouth, the incandescent and arc 
lighting. It has now been decided to extend the application of 
electricity to the cranes used for loading and unloading vessels at 
the pierheads, and plans and estimates for electric motors and gear 
have been approved by the Admiralty. The plans provide for the 
retention of the existing cranes, which are of comparatively recent 
design, with the addition of platforms and gearing to adapt them 
for the attachment of the hoisting and traversing motors. Each 
crane is to be provided with two electric motors, one of 10 Н.Р. for 
hoisting purposes and one of 5 н.р. for traversing. 


Dundee.—The Electricity Committee has considered the 
report of Mr. J. F. C. Snell, favouring the erection of a new station 
at Stannergate, the retention of the present works in Dudbope 
Crescent Road as an auxiliary station, and tbe erection of sub- 
stations. Mr. Don submitted a modification of the scheme outlined 
by Mr. Snell and mentioned last week, involving an outlay of 
£50,000. This will mect immediate requiremente, and as necesaity 
arises, the full scheme can be eventually carried out. The Com- 
mittee approved of this latter proposition whith is practically what 
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Mr. H. Richardson, the burgh electrical engineer, recommended 
rome time ago. The Council is to be asked to approve of the 
Committee’s decision, and in the meantime a sub-committee is to 
negotiate with the Harbour truetees for a site at Stannergate. 


Dublin.— The Corporation is about to extend the plant 


at the Pigeon House Fort, by the addition of a 1, 500- NW. turbo- 
generator set. 


Eccles.—The T.C. proposes to extend the plant at its 


electricity works. A reduction in the price of electrical energy i- 
to be made in April next. 


Edinburgh.—The E.L. Committee has recommended 
the acceptance of estimates amounting to upwards of £10 (C 
for new condeneing plant at the M'Donald Road generating 
station and £130,000 for generating plant. The new plant, it is 


expected, will meet the demand of the department for two 
winters. 


Entield.—On Saturday, the 16th ult., the inauguration 
of the electric supply in this growing locality took place, the 
chairman of the Urban District Council, Mr. D. Weston, J.P., 
officiating. 'The Enfield Electricity Works is one of the series of 
sub-stations supplied by the North Metropolitan Electrical Power 
Distribution Co., from its Brimsdown power station, some three 
miles away, or alternately from the same company's station at 
Willesden. The buildings comprise machine and battery rooms, 
offices, &c. ; the primary supply is three-phase alternating current 
at 10,000 volts and 50 cycles, and this is transformed and distri- 
buted as direct current at 240 volts for lighting and 480 volts for 
motors larger than 2 H. p. The plant installed includes two B.T.-H. 
10.000/400-volt step-down transformers supplying two 100-xw. 
motor-generators by the same firm ; a 250-cell Tudor accumulator and 
B.T.-H. booster are also installed, all the plaut being controlled by 
B.T.-H. switchgear—the H.T. panels and plant arranged on one side 
of the building, and the L.T. panels and booster on the other. 
Space is available for four more motor-generators of larger sizes, 
when extensions are required. Some 15 miles of feeders and dis- 
tributors have been laid, and since September last 2,500 8-c.p. 
lamps have been connected up. In connection with the opening, а 
display of lighting, heating and power plant was on view at the 
works. The North Metropolitan Electrical Power Distribution Co., 
who hold the provisional order for the area, supply energy for 
lighting at 7d. and 2d. per unit, maximum demand, or 1s. 3d. for 
each 8-c.». lamp alight, and 2d. per unit; for power, 4d. and 1d. 


per unit, maximum demand, or 13d. per unit during daylight hours 
only. 


Gravesend.—An inaugural ceremony will be performed 
by the Mayor on the 6th inst. in connection with the opening of 
extensions at the Corporation electricity works. 


Huddersfield.—The borough  treasurer's statement 
relating to the working of the electricity department for the year 
ended December last shows the income to have been £27,924; 
working expenditure, £17,217. Financial charges absorb £9,940, 


thus leaving a net surplus of £767, which has been placed to depre- 
ciation account. 


India.—CarcuTTA.—The number of units delivered to 
consumers during the four weeks ended January 25th last amounted 


to 341,205, compared with 274,128 units in the corresponding four 
weeks of 1906. 


London.—5T. Pancras.—The General Purposes Com- 
mittee reported to the B.C. on Monday last that it had been 
approached by Messrs. Parsons & Co., who had intimated that Messrs. 
Siemens Bros. remarked tbat the dynamos supplied by them with 
No. 2 generator set to the Council were designed when the practical 
results now available were little known, and that they, therefore, 
felt, in the interests of all parties, that they would like to embody 
in the machines the latest theoretical and practical experience 
available. Messrs. Parsons & Co. submitted the following as the 
alterations proposed to be carried out by Messrs. Siemens Bros. :— 
(a) The substitution of their new ventilated commutators (external 
blower not necessary with this type); (0) the addition of com- 
pensating windings to the fields. The chief electrical engineer 
reported that Messrs. Siemens Bros,’ representative had informed 
him that the firm also intended to rearrange the windings of the 
armatures, but this proposition seemed to have been omitted from 
Messrs. Parsons’ communication. He suggested that the Council 
should accept the offer, adding that if Messrs. Siemens Bros. when 
putting on the new commutators found it necessary to rearrange the 
windings of the armatures, the Council should agree to their doing 
so, or making any alterations that wou'd contribute to the successful 
fulfilment of the contract. This suggestion had been accepted by 
the Committee. In the action—Westlake and Others—for damages 
for vibration, &c., a claim of £725 was made for personal injuries. 
In order to save expense in further litigation, an offer of £100 is to 
be made to the plaintiffs. In the action for an injunction, the 
plaintiffs’ costs have been taxed at а net sum of £1,075. A loan of 
£12,723 for electricity purposes is to be obtained. 

L. C. C. PowRR BirLr.—The Kent C.C. has unanimously decided 
to offer opposition to the Bill. 

BERMONDSEY.—The report of the district auditor on the accounts 
of the electricity undertaking bas been submitted. In regard to the 
cost of opposing electric power Bills in Parliament the auditor says 
that the Council in charging the costs of such opposition directly upon 
the rates is acting within its statutory powers. In future, how- 
ever, the Finance Committee recommends that all such e ges 
shall be charged to the electricity fund, with the exception of 
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opposing the L.C.C. Bill; this is to be allocated in moieties to the 
electricity and general funds. In regard to the charge for public 
lighting, the auditor thinks there is no ground for taking exception 
to the charge of 2łd. for energy and maintenance for public 
lighting. It may be remembered that the London Electric Supply 
Corporation offered to supply energy for public lighting at IId. 
per unit. The auditor states that the charge of 24d. has been 
practically reduced to a parity with the offer made by the 
company. 


In regard to the cost of opposing the L.C.C. Power Bill, the 
D.C. has not agreed to the recommendation of its Finance Com- 


uii.teee, but has decided to charge the whole cost to tbe general ж 3 
fund. мө 
It would appear that the dust destructor, which is working in wrd. 
conjunction with the electricity undertakiog, is incurring a charge L. 
on the borough of about £3,000 in excess of other methods of dis- nianu 
posal of refuse, and even after allowing full value for steam raised, ei s 
the auditor questions whether the B.C. would not save money by egal 
disposing of the refuse by barging. He says in this connection dpi gts 
that the opinion expressed by the electrical engineer that he iX 
could generate more economically without the destructor has an RÀ 
important bearing on the question. mea. У 
The auditor states that he does not consider that the charge or 
allocated to the revenue in respect of central establishments, &c., 2 1 
is as yet sufficient. He also criticises the accounts in other particu- W kn. 
lars, and, needless to say, the Committee does not agree with all his siut 
criticisms, 


WESTMINSTER.—The City Council last week resolved that no vo 
further action be taken in regard to the L. C. C. power Bill until mo 
after the election to-morrow. 

Hackney.—The Joint Finance, E.L. and Law and Parliamentary 
Committee has reported with reference to winding up the agree- 
ment with Mr. Robert Hammond, the consulting electrical 
engineer, and it has agreed with Mr. Hammond (subject to the 
confirmation of the B.C.) that a supplementary agreement be 
entered into with him providing for the termination of the agree- 
ment dated March lst, 1899, except as regards the work he has in 
hand, which is not yet completed. 

MARYLEBONE.—The Electric Supply Committee reported on 
Tuesday having settled the following details in connection with 
the tariff charges for the supply of electricity adopted by the Council 
in July last: —T wo winter quarters, 8d. per unit, first 200 hours of 
maximum demand, апа during the two summer quarters 8d. per 
unit for tne first 50 hours’ use of the same ; 1d. per unit for all further 
consumption. For special lighting purposes consumers will be 
charged at the uniform rate of 2d. per unit, such as basementa not 
used for sleeping purposes, and for parts of premises in which the 
use of artificial light during daylight hours is necessitated by tbe 
situation or construction of the said premises, or the supply of 
advertising signs or contractors’ electrical fittings. The applica- 
tion of this rate to any circuit is to be subject to the approval of 
the Electric Supply Committee. For purposes other than lighting con- 
sumers will be charged 2d. per unit for 125 hours’ maximum demand ; 
per quarter, and 1d. per unit for all energy consumed in excess. | 
The consulting engineer has been in negotiation with Messrs. 
Parsons, and has provisionally arranged а basis of settlement of the 
various points, which has been embodied by the solicitors in a 
memorandum which will be sealed by the contractors and the 
Council. In March last an agreement was entered into with the ! 
Hampstead B.C. for the adjustment of the areas of supply of that EET 
borough and Marylebone. On account of the slightly higher 55 
Marylebone charges, the Committee has decided to charge the m 
consumers taking supply from the Hampstend area according to the 
old rates until the half-yearly meter reading in June last, and to 
remit to consumers who bad already paid the increased charges 
before that date, the difference between those charges and the old 


rate. The L.O.C. is to be requested to issue stock for the purpose 
of placing the Borough Council's main electricity loan of £1,400,000 
upon a permanent basis. | 


Mansfield.—The T.C. has decided to retain Messrs. - 


Hammond & Son, at a fee of 50 guineas and expenses, to advise it 


for a year on any points that may arise in connection with the 
electricity undertaking. 


Newark.—The Council has intimated that it is not 
prepared at present to undertake any electricity supply to the 


borough, and has authorised the E.L. Committee to enter into а |) 
draft agreement with the Mutual Electric Supply Co. 


Newquay.—The Newquay E.L. & P. Co. has tendered 
for the public lighting of the town. The prices vary from £1 1e. n 
for one 32-c.». lamp to £2 2e. 6d. for two 50-c.P. lamps, without 
fittings; from £3 to £3 17s. 6d. for the same lamps with fittings. 
The former figures apply to a three, five or seven years’ contract: 
the latter to a three years’ engagement. If fittings are supplied, 
the terms for five ycars will be from £2 5s. to £3 78. 6d., or for a 
seven year.’ contract from £1 188. to £3 Ов. 6d. The Newquay Gas 
Co. sent in a tender of £2 18. 10d. for each incandescent light of 
45 C.P. 


For 70-с р. burners an additional 68. 6d. would be charged, 
and for 100-c.P. burners 98. 6d. 


Pontefract.— The Corporation has confirmed a previous 
resolution to apply for an E.L. prov. order for the borough. 


South  Africa.—Ponr ELIZABETH. —The electrical 
engineer has reported that the following amounts will be required 
to complete the E.L. undertaking :—Overspent on loan, £5,000; 
third turbine set already ordered, £4,000; assisted wiring echeme— 
150 consumers per annum for two years, £6,000; meters and eer- 
vices—600 consumers at £10 aversge, £6,000; mains extensions, 
44.000; total £25,000. The Committee recommends that a meeting 


+ 


Yol. 60. No. 1,527, Manon 1, 1907.] 


| — —— 
847 


THE ELECTRICAL REVIEW. 


————————————— 


of the ratepayers be convened to obtain their sanction to а re-alloca- 
tion of this sam of £25,000 out of a sum of £50,000 previously 


voted for other purposes. | 
Southampton.—The Т.С. has decided to supply energy 
for all-night use, to the London and South-Western Railway at 
2d. per unit up to 50,000 units per annum, and 13d. beyond. 
Southend-on-Sea.—The Т.С. has fixed the price of 
energy to the tramways at 154. per unit. 


Stratford-on-Avon.—We have received a copy of a 
booklet from the Stratford-on-Avon Electricity Co., giving general 
information for users of electricity, wiring regulations and condi- 
tions of supply, &с. : 

sunderland.—Messrs. T. S. Forster & Sons, of Pallion, 
have recently installed а suction gas electric generating plant for 
power and lighting purposes in their works. On the other hand, 
Messrs. W. T. Doxford & Sons, shipbuilders, have recently dis- 
carded their private power plant and commenced taking a supply 
of electrical energy from the Corporation, Their contract is said 
to be for a period of 12 years. 


Swinton.— Messrs. Callenders are now laying down mains 
in the district for the Lancashire Electric Power Co. It is proposed 
to erect a sub-station for this area. 


West Ham.—Tenders аге to be obtained for the supply 
of a cooling tower and tanks with a view to enabling the Finance 
Committee to make application to the L.G.B. for sanction to a 
loan for the whole of the additional plant required at the generat- 
ing station. The electrical engineer bas arranged to charge con- 
sumers using radiators, arc lamps, and similar apparatus, by the 
hour, if they desire it. This entails no difference in the charge 
per unit, which is precisely the same, viz., 3d. and 2d. respectively, 
and does not refer to the experimental arrangement approved 
recently of. charging per hour inclusive of current, carbons, cost of 
lampe, &., which Mr. Seabrook hopes soon to be in a position to 
recommend as a general system. The Electricity Committee has 
had under consideration a letter from the Charing Cross, West End 
and City Electricity Supply Co., stating that the company is pre- 
pared to supply the Council with energy in bulk on a contract for 
seven years at а charge of £4 per annum for each kw. of the 
maximum demand and 34, per unit for all energy delivered at any 
point within the borough at a pressure of 10,000 volts measured at 
the end of the company's supply main, subject to the energy 
supplied at the above rate not amounting to less in value than 20 
percent. per annum of any outlay incurred by the company in 
making provision for the supply, and also offering to supply motor- 
generators for stepping down to the pressure required in the 
borough, together with the necessary switchboards, &c., at reason- 
able terms of hire-purchase.. The Committee has stated that it could 
see no necessity for making arrangements for a supply of energy 
in bulk, but in any case the charges of the company were so high 
that it should not recommend the Council to entertain the offer. 


Willington.— DurHsam.—The U. D. C. has again had the 
question of overhead distribution by the Durham Electrical Power 
Co. under discussion ; despite the advantages of cheaper supply 
and the ordinary character of the work proposed, the Council 
decided to continue its obetructive tactics. 


Woolwich,—The L.C.C. desires to exclude Woolwich 
from its power supply scheme, but the latter Council does not agree 
to this. No doubt even the L.C.C. can grasp the state of affairs 
existing at Woolwich. The B.C. has passed a resolution to the effect 
that the L.C.C. Power Bill will operate to the prejudice of the rate- 
psyers of the borough unless amended во as to render it obligatory 
on the L.C.C. to acquire the Council's undertaking. 


Yardley.—The Birmingham city electrical engineer has 
asked the Council if it is prepared to consent to the laying of 
mains for the supply of electrical energy within the district. 


TRAMWAY and RAILWAY NOTES. 


Belfast.—The directors of the Whitewell and Cave Hill 
way (who are promoting a Bill which seeks for running powers 
over the Corporation lines) have intimated their willingness to 
meet in conference the Tramways and Electricity Committee with 
regard to the Bill. The Committee has decided to hold a con- 
ference at an early date, 


Birmingham.—After many conferences with repre- 
sentatives of the King's Norton and Northfield U.D.C., an 
arrangement has been come to for the working by the Corporation 
as from January 1st last to December 31st, 1927, of the Moseley 
and King's Heath tramways, and from July 1st, 1911 (when tbe 
10 company's lease expires), until December 31st, 1927, of the 

enbore Road and Bristol Road tramways, and also of any new 
tramways within the King's Norton U.D., which may be physically 
connected with the tramways of the Corporation. The latter body 
Comme from the Council 4d. for every car-mile run, the 

9Uncil to provide the energy and maintain the track. The 
: however, is to pay over to the Council all receipts in 
respect of fares taken within the latter's district. 


Cardiff.—The city treasurer has pointed out how inade- 
quate is the amount now standing to the credit of the depreciation 
and renewals fand of the tramways undertaking. The statement 
seems to have created a good deal of discussion in tbe city. The 
reserve fund in band amounts to £9,721, and the treasurer estimates 
the deficiency at £63,367. He recommends that £5,500 be set aside 
annually for depreciation. 


Clacton-on-Sea.—The Light Railway Commissioners 
on the 25th ult. held an inquiry into the application of the 
Clacton-on-Sea and Osyth Light Railway Co. for the extension 
of the tramways, for an extension of time for carrying out the 
order, and for the capital to be increased from £39,000 to £66,000. 
The U.D.C. opposed the extension of the system, and the Com- 
missioners refused this part of the application, but extended the 
time to seven years. 

Continental Notes,—G ERMANY.—Tbhe Highways Com- 
mittee of the Berlin С.С. decided some time ago upon the con- 
struction of an underground electric railway between the northern 
und southern parts of the capital. In arriving at this decision, it 


.Was apparent that the conviction prevails that there are already 


sufficient surface tramways in the streets (over 300 miles reckoned 
as single track) without causing farther congestion of the traflic 
and that a more rapid means of communication would be afforded 
by the establishment of an underground shallow line similar to the 
underground section of tbe Berlin elevated electric rail ways. 

The receipts of the Berlin tramways for 1906 were 35,174,338 M., 
against 34,289,165 M. in the previous year; the expenses came to 
15,968,847 M., against 18,748,116 M., making a profit of 639,022 M. 
to the city, against 377,789 M. The net profit to the shareholders 
came to 9,902,124 M., against 9,292,204 M., enabling the distri- 
bution of з dividend of 8 per cent. instead of 7; per cent., as іп 
1905. 

Spain.—The Hidro-electrica Iberia Co. and the Sociedad Tranvias 
Electricidad de Bilbao are combining with the purpose of erecting and 
working conjointly a large central generating station at Olavinga, 
in the vicinity of Bilbao. Three generating sets of 2,000 H.P. each 
are to be installed, consisting each of a steam turbine driving a three- 
phase alternator and a continuous-current dynamo. 


Dumbarton.—On Tuesday last week the B. of T. 
inepection of the tramways in this district took place. The pro- 
moters of the scheme were the Electric Supply Corporation. The 
formal opening ceremony was carried out on the following day, 
when а number of officials and local men, together with the Pro- 
vost, travelled over the various routes. "The Provost afterwards 
declared the system open. А luncheon was provided by the com- 
pany in the Lesser Burgh Hall, when Mr. K. A. Scott-Moncrieff, 
the chief engineer and general manager, occupied the chair. In 
the course of a speech Mr. Scott-Moncrietf stated that the Dum- 
barton tramways, he hoped, were the commencement of a much 
larger scheme. "The company had obtained an order for a county 
system, and he hoped that in the course of a short time tramway com- 
munication between the town and the neighbouring municipalities 
of Glasgow and Clydebank would be available. The total length 
of the present system is about 3 miles of single track with passing 
places. The contractors for the permanent way were Messrs. 
Dick, Kerr & Co., and the six double-deck, top-covered cars were 
supplied by the Brush Electrical Engineering Co., the equipment 
being of the British Westinghouse Co.'s make and the trucks by 
Messrs. Mountain & Gibson. | 


Epping.—The proposal to extend the Walthamstow and 
Leyton tramways along the Epping New Road seems to be 
resented by those desirous of retaining the beauty of the Forest 
intact. | 

Glasgow.—In view of a proposal to combine the lighting 
and power stations of the T.C., the general manager of the tram- 
ways has been asked to draw up a report. 


Isle of Wight.—It is reported that a committee of the 
County Council has recommended for approval а proposal to 
electrify the railways of the island. 


Leicester.—A report on the working of the Leicester 
Corporation tramways, presented to tbe T.C., shows tbat the total 
revenue for the year 1906 amounted to £116,528, an increase of 
£6,987 on the previous year. The passengers carried numbered 
27,107,984, an increase of 1,577,954. The car-miles run were 
3,331,998, or a decrease of 10,250 on 1905. The total receipts 
averaged 8 39d. per car-mile The working expenses amounted to 
£68,940, or an increase of £5,112. 


Liverpool.— Much inconvenience was caused to passengers 
on Tuesday eveniug last week on the Lancashire and Yorkshire 
Liverpool-Southport section. The conductor rail was shorted by 
telephone wires, which collapsed during the gale. Tratlic was 
interrupted for about three hours. 


London.—L.C.C.—At a meeting of the Council on 
Tuesday the Highways Committee reported that it had arranged 
with the Woolwich B.C. for the supply of power for working the 
tramways between Beresford Square, Woolwich, and Plumstead at 
the rate of 1d. per unit fora period of one year, and after that period 
at cost price, but not exceeding 1d. per unit. The Committee pre- 
sented a report referring to the necessity forthe provision of a 
central car repair depót of а permanent character. When the cars 
were comparatively new the repairs which were necessary were not 
of an extensive character, and they could be done at the particular 
depóts from which the cars were operated. This arrangement, 
however, was no longer practicable in view of the increase in the 
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rolling stock, and owing to the more extensive repairs which have 
to be executed. The cost of erecting buildings would be £99,000, 
but a first section could be built for £54,000, and the tools and 
equipment would involve a further expenditure of £16,000. The 
Committee asked for authority to prepare a scheme to give effect 
to the proposal. 

After lengthy nego'íations between the L.C C. and the Chan- 
cellor of the Duchy of Lancaster in rezard to the extension of the 
Kingsway Subway to the Embankment, it has been arranged in 
view of the construction of tramways, that the sum of £9,400 be 
allowed by the Highways Committee, subject to approval by the 
Council, to cover all damage other than structural to the property 
of the Duchy. 

Last weck four people were injurcd, two seriously, through a 
tramcar colliding with a carriage in York Road, Battersea. 


Portsmouth.—The Light Railway Commissioners 
recently held an inquiry respecting the application of the Hamp- 
shire Light Railway Co. for powera to extend the Portedown and 
Horndean tramway at а cost of £4,124. The only objection was 
in regard to tbe power station at Purbrook, which was regarded as 
a nuisance by those opposing, who asked for its removal. The 
commissioners granted the order without imposing any conditions. 


South Africa.—JonBANNEspURG.— The results of the six 
months’ working of the tramways to December 31st last are as 
follows: Total revenue, £113,339; total working expenses, 
463,127; total financial changes, 4 28,785; net surplus, £21,427. 


Nouth Laneashire.—The D. of T. has this week inspected 
the South Lancashire Tramway Co.'s line from Unity Brook, 
Kearsley, to Newtown, Pendlebury. It is expected that this new 


section and the one from Worsley to Alder Forest, Winton, will be 
in full operation in a day or two. 


е 
Torquay.—The В. of Т. inspection of the Torquay 
tramways is expected to take place next Wednesday, 6th inst. The 
first routes to be opened, we understand, will be from Beacon Quay 
to Torre Railway Station ard the Ellacombe route. А statement 
to the effect that an excessive amountof energy is used in operatirg 
the tramways is officially denied. 


Whickham (Durhanm).—4At a special meeting of the 
U.D.C. on the 25th ult., Mr. В. Rutherford, chairmam, said the 
Gateshead and District Tramways Со. had offered to contribute 
£400 if the Council would free the company from the obligation 
to extend its tramways from Cross Keys to the Dun Cow. Mr. 
Morrison, the manager of the Tramways Co., said the suggested 
extension would be of no use. If the Council intended making 
the new road between Dunston and Swalwell,he would be the 
first to push forward а scheme for taking the tramways along that 


road. Eventually the Council agreed to accept the proffered 
£400. | 


` 


TELEGRAPH and TELEPHONE NOTES. 


Canada.—Toroxro.—The Bell Telephone Co., who work 
the telephone system of the city, are in a disputa with their 
female employés, and recently some 400 came out on strike for 
a few days. The girls at present work five hours daily at wages 
ranging from $18 to $25 per month. The company propose to 
increase the hours from five to eight hours daily and to increase the 
maximum salary by $5 per month. The girls wish the present 
hours and the present rate of pay to be continued. In order 
to get at the facts, the Dominion Government has ordered an 
inquiry, and a commission is now sitting in Toronto. The 
employés have, in the meantime, returned to work, so that the 
public telephone service may not be disorganised. 


Chile.—There are in Chile 12,579 kilometres of telegraph 
line, 287 telegraph stations, and 896 officers. There are also а 
number of private Chilian and British telegraph companies, in- 
cluding the Cable West Coast Co. ‘Trials have been made on 
Chilian war vessels with wireless telegrapby, and the Marconi Wire- 
less Telegraph Co. has secured patent rights in Chile for a period 


of five yeara. There are in Chile one British and several Chilian 
telephone companies. 


Costa Rica.—A recent report states that the telegraph 
line system of that country is 1,523 kilometres long with 74 stations; 
the number of messages dispatched in 1905 amounted to 418 000. 
'The establishment of а cable station in Costa Rica is talked of. 
There is no cable on the Atlantic coast, but the United Fruit Co. 


has а wireless system communicating with Blueflelds (Nicaragua) 
and Bocas del Toro (Panama). 


Mercadier Telezraph System.—The Mercadier system 
is the invention of an engineer of the French Post Office, and is 
an application of the law that undulatory currents passing over а 
wire will not disturb each other if they are not of exactly the 
same frequency. Five years ago the system had a lengthy trial 
in England and France, but was rejected because the undulatory 
currente set up heavy induced currents in neighbouring wires, and 
thus disturbed other apparatus. M. Mercadier has now overcome 
this difficulty, and the French Administration has been so far 
impressed that it has set about trials of the whole system on wires 
running from Paris and Havre. News now comes from M. 


Magunna, a collaborator and assistant of Mercadier, that these 
line trials are a complete success. M. Magunna also makes the 
announcement that on an artificial line 600 kilometres in length, he 
has been able to operate the ordinary Morse sounders, the Hughes 
and the Baudot systems of telegrapby by means of syntonised 
undulatory currents. The experiments were carried out at the 
Central Office at Paris last week, and have demonstrated the 
possibility of attaching as many as 12 sets of apparatus of the 
ordinary pattern to a single wire, and operating them simul- 
taneously. Undulatory currents “tuned” by means of electrically 
vibrated tuning forks are used, and the pitch differs in the case of 
each set of apparatus. Perfect Morse marks or printed letters with 
the Hughes and Baudot are thus transmitted. The system opens 
up limitless opportunities of increasing the carrying capacity of a 
single wire, and will attract the attention of telegraph authoritics 
and newspapers with private wires who are interested in getting as 
much work as possible over a single wire. 


Scottish Telegraphs.—Last week a large deputation 
from public bodies in Scotland waited upon the Postmaster-General 
and urged upon him the necessity of extending the underground 
telegraph system northwards from Glasgow to Aberdeen. The 
Postmaster-General replied that the extension to Edinburgh would 
if possible be completed this year, but he held out no immediate 
prospect of further extension. 


Telegraphic Interruptions and Repairs :— 
CARLBS. lwrERAUPTED. REPAIRED, 


Trinidad-Demerara (No. 1.) Ф 9 ee ee ee Aug. 96, 1901 ee ee 
Paramaribo Cayenne aw ex fa s 


с Nov, 27, 1906 “> 
Cayenne-Pinhe ro ee СЕ) ee oe ee Aug. 18, 1902 ee ee 
Bt. Lucia-Martinique .. "s iis M .. May 7, 190.. Р 
Dominica-Martinique .. НУ s s .. Мау 7. 1902.. s 
Curacao-Coro 
Curacao-La Gus Closed. . $$ xs .. Jan. 19, 1906 .. T 
Curacao-M bo 
Reissa-Issa and Reissa-Yemani (Yemen).. .. Oot. 99, 1908... a 
Tarifa-Tangier .. we $3 ex m .. Jan. 18, 1904 .. А 
Port Arthur-Chifu (Closed) a M .. Mar. 9, 1904 .. ә 
Garachico-Santa Crus „+ oe ws .. July 19, 1906 .. еа 
Las Palmas-Arecife e ө as " . Aug. 18, 1906 a 
Guantanamo-Mole St. Nicholas T Nov. A, 
Fao-Bushire * s ee ee ae ee Dec. 4, 1 ae 
Martinique-Paramaribo x «s es .. Deo. 17, 1906 .. 
New Brunswick-Prince Edward Island  .. .. Jan. 9. 1907 .. 
Odessa-Kilios ia T — big .. Feb. 9, 1907 
'Tenedos-Chio Feb. 18, 1907 
Tenedos-Lemnos.. Feb. 94, 1907 
Rhodes-Sitia .. os Feb. 35, 1907 .. 
LANDLINES. 
Puerto.Barrios .. me "m “is bi .. Aug. 98, 1909 .. E 
Alep-Bagdad 15 2s SA eh 2 .. Feb. 18, 1907 .. Feb. 90 
Diarbekir-Bagdad ax ET Б Feb. 18, 19С7 Feb. ® 


Bagdad-Hanekin .. o. . I. Feb 20,1907 .. Feb. 21 

Successful German Cable Competition. — The 
North-German Marine Cable Works Co., of Nordenham, is reported 
to have received an order for the manufacture and laying of a 
submarine cable between St. Petersburg and Copenhagen vid Libau. 
It appeare that the order, which has been placed with the com- 
pany by the Great Northern Telegraph Co., of Copenbagen, has 
been received in severe competition with cable makers of other 
countries. The Great Northern Co. recently obtained the permis- 
sion of the Russian Government to establish the connection on 
Russian territory, and the work has to be completed next Sep- 
tember. It is stated that the order given to the German cable firm, 
and some small orders procured from foreign governmenta, will keep 
its works fully employed until the autumn of the present year. 


CONTRACTORS' COLUMN. 


OPENINGS FOR NEw BusiNESS. 


Two villa residences, Birch Grove, electric light in. 
tended. W. Daley & Co., builders, 8, Twyford 
Avenue, Acton Hill. 

Do. Council offices (£35,000. W. G. Hunt, architect, 
17, Vicarage Gate, Kensington W. 
ANNFIELD PLAIN. 


Fire station and store shed, &c., to be built at Dipton 
for the District Council. 


ACTON. 


BANGOR Calvinistic Methodist Chapel. Richard Davies & Son, 
‘ (PARK HILL). architects, Bangor. | 
BIRMINGHAM. Concert hall, Walter de Freece, owner. 
BOLTON Primary School. Fredk. Wilkinson, Director of Educs- 
(DAUBHILL). ` tion, Nelson Square, Bolton. 
BRADFORD. St. Cuthbert's Roman Catholic school. J. Simpson, 
architect, Cunliffe Terrace, Bradtord. 
BRIGHTON. New maternity hospital in connection with the Brighton's 
Women's Hospital. 
BRISTOL. High-class villas on Druid Stoke Building Estate. Mr. 
Milverton Drake, Baldwin Street, Bristol, architect. 
Do. Several large two-storey transit sheds at Royal Edward 
Dock, Avonmouth. (In recent Corporation dock 
sheds electric cranes and lighting have been intto- 
duced.) W. W. Squire, dock engineer, Cumberland 
Road, Bristol, engineer. 
BROMLEY. Fire атов and mortuary. Stanley Hawkins, borough 
engineer. 
BURNLEY. Public baths (Burnley Lane district), Mr. Pickles, 
borough surveyor. alectricit : 
Do. Sion Baptist Chapel, Yorkshire Street (electrici 
agreed upon). Rer. J. D. Robertson, Colne Road 
Burnley. 
Do. Enlargement of Victoria Hospital decided upon by the 


Governors. 


T 
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CARMARTHEN. 
COVENTRY. 


CRICKLEWOOD. 


DALKEITH 
(N.B.). 


DENBEATH 
(FIFE). 


DERRY. 


DUMFRIES 
(N.B. ). 


DUNDEE. 


DUNFERMLINE.. 
EBBW VALE. 


EDINBURGH. 


EPSOM. 
EXETER. 


Do. 


FALKIRK. 


GAINSBOROUGH. 


GLASGOW. 
Do. 


HALIFAX. 


HAM 
(THAMES VALLEY). 


HANLEY. 
HARLESDEN. 


ILFORD, 
Do. 


(ManYLEsoxe, W.). 


Do. ) 
(DEPTFORD), f 


Do. 
(Woop Qnzzx). 


Do. 
(New Cross, B. E.). 


Do, 
(SOUTHWaRR). 


Do, 
(Охгонр BrREET), 


Do. 
(DvLwicn), 


Do. 
(Hackxzy). 


Do. 
(PLusrow, E.). 


Do, 
(Cux Lak A), 
METHIL 
(Fire), 
MERTHYR TYDFIL 
(TwYarnopvy), } 
MOBLEY, 


PAISLEY, 


Alterations to borough police station. 
veyor, John Street. 


New laundries and mortuary for Coventry and War- 
Architect, Mr. Н. W. 


wickshire Hospital. 
Chattaway, Trinity Churchyard, Coventry. 


Baptist Chapel and Sunday School in Anson Road. 


Arthur Keen. 


Extensions to Municipal Buildings, £1,650. Charles 


Н. Greig, architect, Municipal Offices, Dalkeith. 


Wemyss Coal Co. Boiler and engine houses for huge pit 


being sunk at Denbeath. 


Reconstruction of Long Tower Church. Father Wm. 


Doherty. 


St. Joseph's Commercial College, new buildings, £10,000. 
The Madist Brethren, Mount 8t. Michael. Dumfries, 


аге the proprietors. 


Proposal to erect workmen's dwellings. Plans being 


prepared by Mr. Thomson, city architect. 


School of Weaving. (Carnegie Trust, Dunfermline 
pay £1,880 toward site.) 


Workmen's ball for Ebbw Vale Colliery Workmen's 


Trustees. H. Waters, architect, Beaufort. 


Additions to Castle Breweries, 
Maclachlan. 
architects, Edinburgh. 


Baptist Church. T. F. Waddell, South Street, Dorking, 
architect. 


Annexe to Royal Albert Memorial College; electric 
lighting installation; & municipal building. Jas. 
Jerman, architect, Bedford Circus, Exeter. 


Devon and Exeter Hospital. Full electrical equipment 


for medical үс decided on February 2lst. 
e, ho | 


E. Н. Harbot n. architect, D. and E. Hospital» 
Queen Street, Exeter. 


New premises for Grahamston and Bainsford Co-opera- 
ае 5 cost £6,000. T. C. Wade, solicitor, 


New Town Hall and Markets Extension for the Urban 
Council. Brameld & Meek, architects, Manchester. 


Merchants’ house. Frank Burrett. 


New drapery warehouse. Secretary, Scottish Co-opera- 
tive Wholesale Society, Glasgow. Pe 


Chocolate factory. Carsons, Limited, 
Glasgow. 

Naphtha refinery. Kelvindale Chemical Co., 67, West 
Nile Street, Glasgow. 

(1) New school at Ovenden. C. F. L. Horsfall & Son 


archítects. 
(2) Mission room, Illingworth. A. G. Dalzell, architect. 
(8) New Baptist chapel, Lee Mount. Abraham Sharpe, 


architect. 
(4) Golf club house, Race Course. Jackson & Fox, 


architects. 

(5) Mission room at Pye Nest. Jackson & Fox, 
architects. 

(6) Chapel, school, &c., Boothtown. 

Воп, architects. 

(7) New school at All Saints’ Church, Salterhebble. 
Walsh & Nicholas, architects. | . 

No. 1 wants electric light; Nos. 2 and 6 are negotiating 
for it; Nos. 6 and "7 have asked for electric light, but 
the existing mains are too far away, and the muni- 
cipality will not extend mains at present. 


} Council offices. (Plans under consideration.) 
Council chamber (£2,500). For the Town Council. 


20 houses in Normanby Road. J. C. Hill, 14, Archway 
Road, Highgate, builder. 
50 houses in Milverton Gardens. 


Barrowfield, 


C. T. L. Horsfall 


Н. A. Rawlins, 


Ilford. 
Church, Ilford Lane. F. Smith & Co., contractors, 
Ilford. 
School. C. G. Dawson, 11, Cranbrook Road, Шога, 
architect. 


Wesleyan Church, Skerton, £3,000. Mr. 8. Wright, 
Mayor of Morecambe (with Messrs. Austin an 
Paleys, of Lancaster), Contracts not let yet. 

Wesleyan Mission Church, £8,000. The Greaves. 
Contracts not let yet. 

Counci! School, Windermere Road. J. C. Prestwich, 
Bradshawgate Chambers, Leigh, architect. 

Secondary school. Jones & Sons, builders, 25, Pleasant, 


Street, Liverpool. 
Rebuilding Church Army Headquarters. Hudson and 
Hunt, 24, York Place, Portman Square, W. 


architecte. 
Mortuary and Coroner's Court for Borough Council. 


Beptist church. Rev. W: Winston Haines, chairman, 
Building Committee. 


Additions to Goldsmith's College. Reginald Blomfield, ' 


1 New Court, Temple, E.C., architect. 

Library at junction of Old and New Kent Roads. F. and 
Н. F. Higgs, Loughborough Junction, S. W., 
builders. 

Buildings (upon site of Nos. 158, 160, 162). J. Belcher, 
A.R.A., architect, 20, Hanover Square, W. 

Parochial Hall Townley Road, for the Estates 
Governors of Alleyn's College of God's Gift. 


Mission Hall. J. Hamilton, architect, 28, Wormwood 
Street, E.C. 


Extension 8t. Mary's Hospital for Sick Children. 
A. Saxon Snell, 22, Southampton Buildings, W.C. 


architect. 
Buildings upon site of Nos. 247-257, King's Road. 
W. E. Clifton, East India Avenue, E.O., architect. 


Police office extension. Mr. Henry, architect, Bt. 
Andrew. 


50 houses. Borough surveyor. 


Extension of mills. Т. A. Buttery and & D. Birds, 
architects, Queen Street, Morley. 

Buite of buildings. Wesleyan Methodists’ secretary, 
Paisley, 


Borough Sur- 


owners, G. and J. 
Hamilton Paterson & Paterson. 


PAISLEY. Thirty-one houses. Marchfleld Estate Co., Mckinnon 
Do. Buildings. Brown & Polson, Ltd. 
REDCAR. Council schools. J. M. Bottomley & Son & Wellburn, 
architects, 28 and 80, Albert Road. Middlesbrough. 
REIGATE. Chien e кыо (£1,000) at Reigate and Redhill Cottage 
ospital, 
SALFORD. Workshops and offices at the wains depót of the Elec- 
tricity Committee, in Frederick Road, Broughton. 
Borough electrical engineer. 
Do. Extension of hospital accommodation, and erection 
of nurses’ home. Architect. J. Healey, King Street 
West, Manchester. 
SHEFFIELD. Annexe at Fulwood for the Royal Hospital. Gibbs and 
| Flockton, architects, 15, 8t. James Row, Sheffield. 
Do. Medical superintendent's residence, Isolation Pavilion 
and Observation Pavilion (Infectious Hospital). 
Gibbs & Flockton, architects, 15, St. James’ Row, 
Sheffield. 
Do. Post office. Commissioners of H.M. Works, Storey’s 
Gate, London, 8.W. 
SOUTHPORT. All Souls’ new church. Vicar, the Rev. Dr. Porter. 
ВТ. ALBANS. Extension of grammar school (£8,274). Ekins & Co., 
builders, Hertford. 
STOCKTON-ON. 81 bouses (Castlereagh Road). T. E. Atterbury, builder, 
TEES. Stockton. 
BPONEBRIDGE. Mission Hall in Melville Road. H. Shaw. 
SWANSEA. Extension to high school (24, 000). Town Council. 


WAKEFIELD (Нкмя. 180 houses, stores, club and institute. Garside and 
WORTH COLLIERIER). Pennington, architects, Pontefract. 
Brown & Sons, Ltd., builders, 


WELLING- Post Office (£3,615). 
BOROUGH. Castle Btreet, Wellingborough. 
WEST BROMWICH. Pupil teachers’ centre and extension of secondary 
* schools (£5,000). G. Webb, Handsworth, Bir- 
mingham, builder. 
WIGAN Weaving shed for 400 looms. Pemberton Manufacturing 
(PEMBERTON). Co. 
WIGTON, New creamery. Secretary, Scottish Co-operative 
Wholesale Society, Glasgow. 
WILLESDEN, Central Fire Station for District Council, plans under 
consideration. 
WIMBLEDON. School. A. Steele Sheldon, 19, Queen's Road, Wim. 
bledon, clerk to Education Committee. 
WORCESTER. Extensions to Victoria Institute (£4,825). J. & A. 
Brazier, Worcester Road, Bromsgrove, builders. 
: WORTHING Library, art gallery and museum (£10,216). Wisdom 
(SvssEx). Bros., builders, Sonth Street, Isleworth. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aberdeen.— March 19th. Surface condenser, with air 
pump, oil separator, &c., for the Corporation Electricity Depart- 
ment. See “Official Notices? February 22nd. 


Algeria.—March 11th. The Inspection Générale des 
Postes et des 'Télégraphes in Algiers is inviting tenders for the 
supply of 4,800 metres of paper-insulated telephone cable (112 pairs 
of conductors), and 9,000 metres of special paper-insulated cable 
(one pair of conductors). 


Austria, — Bosnta-HerzeGovina.— July 27th. The 


Government construction department at Serajevo invites tenders 
by July 27th for five to eight mótor-cars for the electric tramways 


of that town. 


Battersea.—March 5th. Various materials for the 
electricity department. See “ Official Notices” Febraary 15th. 


Belgium.— March 5th. Installation of electric bells 
and telephones at the Auderlerhb-lez-Bruxelles Town Hall and 
other buildings. Post 5d. Letters must be registered. A public 
adjudication will take place on March 8. 


Belgium.—March 30th. The municipal authorities of 
Liége invite tenders for a central station. For further particulare 


see our issue of January 25th. 


Bolton.—2,000-H.r. engine, stokers, balancer and coal 
conveyor for the Corporation electricity works. 


Bray.—March 19th. Supplies for the U.D.C. electric 
light works. See Official Notices" to-day. 


Bristol.—March 8th. Unwashed small coal for the 
Electricity Department. Specifications from the City Electrical 
Engineer (two guineas) 4 


Cheltenham.— March 22nd. One 1,000-Kw. turbo- 
enerator, condensing plant, steam and other piping, &c., for the 
orporation electricity supply extensions, See Officia] Notices 


to-day. 
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Christiania.— March 11th. Tenders are invited by the 
Norwegian State Telegraphs for the supply of cable, insulators, 
Morse paper, tarred wire, bronze wire, copper wire, &c. 
branching-oif cable. Terders to No. 3 Room, Hasselgaardem, 
Christiania. Copies of the conditions of tender, specification and 
original advertisement (all in Norwegian) may be seen at the 


Commercial Intelligence Branch of the B. of T., 73, Basinghall 
Street, London, E.C. 


Copenhagen.—March 18th. Two steam turbine alter- 


nators (three-phase), 2,500 kw. each, for the Corporation. See 
“ Official Notices” January 25th. 


Copenhagen.—April 11th. Three motor-generators or 


converters, each 1,000 kw., for the Corporation. See “ Official 
Notices” to-day. 


Eceles.—March 9th. Lancashire boiler, superheater, 


economiser, 100-Kw. engines, and г.с. dynamos for the Corporation. 
See '' Official Notices " l'ebruary 22nd. 


Eceles.—March 16th. Storage battery and automatic 


reversible booster for the Corporation. See Official Notices“ to- 
day. 


Glasow. — Матер 25th. Steam turbo-alternators with 


condensing plant for the Pinkston generating station. See Official 
Notices " February 22nd. 


Gravesend.— March 2nd. Coal, engine room stores, 


carbons, meters and indicators, &c., for the Corporation. See 
“ Official Notices" February 15th. 


Handsworth.— March 7th. Switchboard extension and 


equaliser booster for the U.D.C. See “ Official Notices" Feb- 
ruary 15th. 


Hoylake.—March 7th. Tenders for 63-cell battery for 
the U.D.C. See ‘Official Notices” February 22nd. 


Iceland,—March 31st. The Reykjavik Town Council 


is open to give a concession for the supply of electrical energy and 
yas. See "Official Notices" December 7th. 


L. C. C.- March 19th. Ten induction motor-generators of 
500 Kw., and four of 150 kw. See Official Notices“ to-day. 


Maidstone.—March 15th. Construction and equipment 


of light railways (permanent way, overhead work, mains, switch- 
board, rolling stock and buildings) for the Corporation. See 
“ Official Notices " to-day. 


Marylebone,—March 13th. Stores for the electricity 
department. бее “ Official Notices” February 15th. 


Marylebone.—March 13th. House meters for one year, 
for the Electricity Department. See “ Official Notices“ Feb. 22nd. 


Perth (Western Australia).— March 25th. Lead- 


covered paper-insulated telephone cable. See our issue of Feb- 
mary lst. 


Portsmouth. — March 11th. Stores, &с., for the 
Corporation tramways. See Official Notices“ to-day. 


Sheffield.—March 4th. Water storage reservoir, valves, 


screens, &c., for the City Council. See ‘Official Notices” Feb- 
ruary 15th. 


Sheffield.—March 25th. Machines for regulating the 


power factor of an a.c. supply system for the electric supply 
department. See "Official Notices" February 15th. 


South Australia.— March 6th. The Postmaster-General 
requires tenders for telephone and telegraph material. For par- 
ticulars see our issue of January 18th. | 

Spain.—March 9th. The Post and Telegraph Depart- 
ment at Madrid require tendets for telegraph wire as follows :— 
60 tons galvanised-iron wire of 4 mm. diameter, 15 tons wire 
of 3 mm, and 5 tons wire of 2 mm. Tenders to Direccion 

teneral de Correos y "l'elegraphos, Carretas 10, Madrid. 


Spain.—March 14th, The Director-General for Posts 
and Telegraphs requires tenders for 60,000 porcelain insulators 
(Spanish telegraph type No. 2) by March 14th, 11 a.m. A deposit 
of 5 per cent. is required. Tenders to Direccion General de Correos 
y Telegraphos, Carretas 10, Madrid. 


Spain.—March 14th. The Drainage Commission of 
Santa Maria de Belsué, at Huesca, requires tenders for plant and 
material for the construction of a water-power driven electrical 
installation, and for the transmission of power over its drainage 
area. Particulars may be obtained from, and tenders addressed to, 
the Junta, &c., at the above place, by March 14th. 


Spain.—March 18th. Ten thousand sulphate of copper 
injected (Boucherie system) telegraph poles, 64 to 7 m. high, 
A deposit of 5 per cent. of the tender is required. | 


— — — A 


Spain.—March 31st. The Harbour Works authorities 
at Huelva are inviting tenders for the establishment of a central 
station for the supply of the necessary electrical energy required 
for lighting and power purposes at the harbour. 


Spain.—Tenders are at present being invited for the 
concession for the construction and working of an electric tramway 
between Balza and Santuario de la Yedra (province of Jaen). 


Spain.—The municipal authorities of Turis (province of 
of Valencia) have just invited tenders for the concession for the 
electric lighting of the town during 4 period of 10 years. 


Sunderland.—March Ist. (a) Buildings and shaft; (b) 
three-phase turbo-generator, condensing plant, cooling towers; (c) 


water-tube boilers, economisers, &c., for the Corporation. See 
„Official Notices" February Sth. ` у 


Sunderland.—March 7th. Tramway wheel lathe for the 
Corporation. See Official Notices” February 22nd. 


Swindon.— March 11th. Materials for the electricity 


and tramway department for one year. See Official Notices” 
February 22nd. 


Sydney (N.S,W.).—March 6th. Tenders for the supply 


of 74 tons of hard-drawn copper wire, 200 Ib. per mile. For further 
details see our issue of January 25th. 


Watford.—March 7th. Supplies for the U.D.C. Elec- 
tricity Department. See Official Notices“ to-day. 


West Ham.—March 18th. Mechanical stokers and 


cooling tower for the Corporation electricity department. See 
“ Official Notices” to-day. 


Wrexham.—March 15th. Supplies for the T.C. elec- 
tricity department. See “ Official Notices " to-day. 


CLOSED. 


Cheltenham.—The Education Committee has accepted 
the tender of Messrs. H. E. Steel, Ltd., of Cheltenham, for instal- 


ling the electric light at the Naunton Park and Gloucester Road 
Schools, at £385. 


Eccles.—The Borough Education Committee has accepted 


the tender of Mr. E. Beal for the installation of the electric light 
at the Lewis Street Schools, at £164. 


Glasgow.—The Tramways Committee of the T.C. has 


accepted the following offers :— 


Ambroin are shields for controllers.—Estler Bros. 

Isostabil insulators for trolley bases.—Estler Bros. 

Crucibles for brass foundry.—George Smith. 

Cable hose.—Clyde Rubber Works Co., Ltd. 

Lampholders and bell pushes.—Ross & Co. 

Mica. Micanite & Insulators Co., Ltd.; F. Wiggins & Sons; R. & S. Baxter, 
Press-spahn paper.— Micanite & Insulators Co.. Ltd.; Estler Bros. 
Dry cells.—Siemens Bros? Dynamo Works, Ltd. 

Bond plugs.—P. & R. Fleming & Co. 

Alterations to Pinkston buildings.—Good & Mackinnon, 

Tinned copper strip.—P. & W. MacLellan, Ltd. 


Grimsby.—The T.C. has accepted the tender of the 


Blusbery Engineering Co. for repairs to the cooling tower at the 
electricity works, at £205. 


Liandudno.—The U.D.C. has accepted the tender of 


Messrs. Isaac Storey & Sons, Ltd., Manchester, for the supply of 
condensing plant at the electricity works, at £777. 


London.—IsrLiNGToN.— The B.C. has accepted the fol- 
lowing tenders for annual supplies for the electrical department :— 


Messrs. J. Knowles & Co. Wilcox & Co. 

Doulton & Co. Pryke & Palmer. 

F. Bird & Co. Heap & Johrson. 
Sloan Electrical Co. A. Round. 

General Electric Co. Union Cable Co, 
British Insulated & Helsby Cables, India-rubber Co. 
Alexander Duckham & Co. Messrs. Criag & Sharp. 


Hackney.—The B.C. is to permit Dick, Kerr & Co., who have the 


contract for the new generating plant, to enter into a sub-contract 
with Babcock & Wilcox for pipe-work. 


STEPNEY.—The B.C. has received the following tenders for the 


supply of cable, conduits, &c., for the period to end December 
31st, 1909 :— 


Сані, 
W. T. Henlex's Telegraph Works Co. (recommended) £11,945 
Western Electric Co. . 5 P чИ a СА 12,111 
W. T. Glover & o. е n ds .. 12,178 
Callender’s Cable & Construction Co. .. > 20 12,251 
St. Helens Cable & Rubber Co. © У 


British Insulated & Helsby Cables, Ltd. : 
Hiemens Bros. & Co. ^ | 02 РЕ .. 12, 886 


CONDUITS, 46, 


Conduits. Troughs and 
covers. 


W. T. Henley's Telegraph Works Co. (recommended) £1,745 £1,996 
Co id 788 1,991 


Siemens Bros. & " oe 

Are р & Со. ee ee ve oe СЕЈ oe 1,748 1,606 
ion ay Co. [E ae ae ee aoe ee ы 1,842 

Doulton & Co. - i V | 


ee es ee ee ee ee 
a 


= «ана и ина: — 
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L.C. C. The Education Committee of the L. C. C. has received the 
following tenders for the installation of the electric light at the 
Hammersmith Technical Institute, together with motors, bells and 
fittings :— 

Smeeton & Page Р (recommended) £1,868 
W. Barton & Sons és ex as ОР - 1450 


A. W. Penrose & Co. .. з э» 
Sweet Bros. v oe Leg А vs EN 1.465 
s. G. Cozens .. - xs Es ә 25 1,484 
W. J. Fryer & Co. е si eg ee oe 120 


• * Со. ee ee ee ee ee 
F. A. Glover ¢ | s a : 1535 


Higgins & Griffiths  , : 
Wippell Bros. & Row .. - A oe ee 1,700 
Seth Bros. . we ee ee ees ee 105 


J. O. Grant & Taylor 
Army & Navy Auxiliary Co-operative Supply .. 2,124 


R. Brightwell .. 2,1985 
J. E. Spagnoletti & Co. sa - - aie ud 


Blackburn, Starling & Co. > ёе $a 
The following tenders have been received by the Highways 
Committee for (1) the roadwork and platelaying in connection with 
the reconatruction of the tramways in Goswell Road, Pentonville 
Road and Gray's Inn Road, and the construction of new lines in 
St. John Street; (2) the roadwork and platelaying from Vauxhall 
to Brixton, and new lines from Goore Green to Peckham, and along 
Tooting High Street and Mitcham Road; and for (3) the supply of 
300 trucks for electric cars :— 


1.—TRAMWAYS IN GOSWELL Roan, &. 


R. W. Blackwell & Co. (recommended) — £60,059 
Dick, Kerr & Со. .. РЕ - "n 60,945 
W. Manders.. P P A 683,009 
J. G. White & Co sa Sis 65,675 
W. Griffiths & Co. ee oo ec 69.832 
J. Mowlem & Co. ,„• ve x ee 70,893 
Fry Bros zs bs es 25 73.028 


2,.—TRAMWAYS FROM VAUNHALL TO Brixton, &c. 


Tramway Paving works for Total. 
works, street widenines. 
W, Manders (recominended) “277,918 £4,604 £82,722 
Dick, Kerr & Co. ie ce 75.321 4.534 x3,053 
R. W. Blackwell & Co. x 79.225 4.482 84.007 
J. Mowlem & Co. a 88,011 4,703 87.714 
W. Griffiths & Co. 86,960 5.132 92,092 
J. G. White & Co. a 94,899 6,079 100,971 
3.— Tru: ks ron 300 Cins. 
Kerr, Stuart & Co. ee ae ee ee ee ee £ 10,800 
Heenan & Froude .. cs "T z " E Hone 
. untain & Gibson t e Ӯ ss va 2: 

е. ' „ И (alternative) 45,020 

” m ° Ks $5,510 

„ . ae 2 45,600 

5 oe ee ETT 49,330 

Peckham Engineering Co. ix ә aa өө 49.500 

Thornewill & Warham .. ч vs se - 50.700 

Metropolitan Amalgamated Railway Carriage Co. 51,675 


Since the tenders were sent in Mesers. Kerr, Stuart & Co. had 
asked to be allowed to reduce the amount of their tender by £5 a 
set of trucke, making the total tender £39,300, the higher sum 
having been inserted owing to a clerical error. A similar error 
was made by Mountain & Gibson, who stated that the amount in 
each of their alternative tenders should be reduced by £10 a ret of 
trucks, or £3,000 in all. After consideration the Highways Com- 
mittee has recommended the acceptance of the tender of Kerr, 
Stuart & Co., for £39,300. | 

The Hadtield Steel Foundry Co. is to supply, for #16,000, special 
trackwork for the tramways from Aldgate to Stamford Hill. 


West Пат, — Тһе Corporation bas accepted the following 
tenders for the supply of coal to the generating station :— 


Cory & Воп, Ltd.—7,000 tons of Lofighurst, 12s. per ton. 
Gunn & Co.—7,000 tons Newdirate, 10s. 9d. per ton. 
Phillips & Co., Ltd.—2,500 tons Butterley, 11s. 6d. per ton. 


ЛЛ" OE TE EE — 


FORTHCOMING EVENTS. 


Institution of Electrical 


' Friday, March 1st)—At 3.30 p.m. 
ee ч. (London Students), Visit to the Board of Trade Labora- 


tory, Whitehall. 


At 7.30 p.m. N.E. Const Institution of Engineers and Shipbuilders, 


Mr. W. C. Mountain on The a of E:ectricity to the 
Driving of Pumping Machinery for Pontoons and Graving Docks." 
At 8 p.m. Institution of Mecbanical Engineers.“ Discussion (con- 
tinued) on the Report of the Alloys Research Committee, 
day, March 2nd.—At 3 p.m. Royal Institution. Prof. J. J. Thomson on 
ene Y Röntgen, Cathode and Positive Rays." (Lecture III.) | 
Institution of Electrical Engineers (Manchester Students). Visit to the 
Salford Corporation generating station, Pendleton. T 
Monday, March 4th.--At7 p.m. Armstrong College Engineering Society. Mr. 
B. J. M. Lane on Development in Electric Machinery. 
At 7.30 p.m. Society of Engineers Meeting. | м 
sday At 7.50 p.m. Institution of Electrical Engineers 
= ни Mr. Li. Foster on ** Breakdowns in Electrical 


(Manchester), 
Machinery.” . . . 

At 8 p.m. Tnatitution of Civil Engineers. Discussion on paper by Mr. 
D. Clerk On the Limits of Thermal Efficiency in Internal Com- 


bustion Motors." Mr. A. P. Trotter on“ The Construction of Over- 


head Electric Transmission Lines.” ет АЕ 
„ N At 8 p. m. Institution of Electrica Engineers T. ondon). 
ш, Mr. J. B. Hight d on “ Тһе Transmission of Electrical Energy by 
Direct Current on the Series System.“ 
At 8 p.m. Civil and Mechanical Engineers Society. Mr. C. R. 
Allensby on Typen of Enclosed Steam Water Heaters. 
At8.30 p.m. Chemical Society Meeting. | 
At 7.30 p.m. Institution of Electrical Engin 


Meeting. 
т Physical Society. Prof. Trouton and Mr. Russ 


ёғ . The Rate of Recovery of Residual Charge in Electric Con- 


densers."' | 
At8p.m. Institution of Civil Engineers (Students), 


on Corrugations on Tram Rails.” 
Saturday, March 9th.—At 3 p.m. Royal Institution. Prof. J. J. Thcmson on 
„Röntgen, Cathode and Positive Rays " (Lecture IV). 
At6.80 for 7 p.m. P. & O. Batti-Wallahs Society. Sccond Annual 


Dinner at Holborn Restaurant. 


eers (Manchester Students). 


Mr. A. T. Arnall 


NOTES. 


Electric Shock Fatalities.—On Thursday last week 
Mr. Walter Schroder resumed the inquest into the death of 
William Hampson, who was killed by an electric shock at the 
І, С.С. sub-station at Mildmay Park. Mr. B. C. Carter watched 
the proceedings on behalf of the L.C.C. 

Mr. Cecil R. Ө. St. John, electrical engineer in the employ of 
Ferranti, Ltd., was recalled. and stated that on the lith ult. he 
left deceased at work at а vice 8 ft. away from the high-tension 
gear, and between him and tbe gear there was a barrier a foot 
high; be could not get near to the gear without some of the 
attendants seeing him go, and they would wart to know what his 
business was. In the basement three of tbe iron door cells were open 
for the purpose of ventilating and drying the cells. Deceased 
could have received a shock there, but to do so he must have 
deliberately placed his hands on the cells to come into contat 
with ths conauctors so as to receive a shock. Anv person putting 
both his hands into the cells would get over 6,000 volts, but with only. 
one hand he would receive 3,800 volts. Deceased could not get 
both bands into tbe cells without difficulty. There were notices 
warning employ:s at each of the cells. 

William Walker, electrical fitter, employed by Messrs. Ferranti, 
stated that he and deceased had been working at the sub-station 
since October last. On llth ult. they were conversing together 
about the work. He left him, and ten minutes later be was called 
and found him lying in the basement quite unconscious. He was 
foaming at the mouth and meaning as if in pain, and quickly 
died. 

Mr. Thomas L. Horne, electrical engineer, in the employ of the 
L. C. C. tramway department, stated that he had examined the premises 
and found the switch gear in good working order. Не could not 
find any possible chance of deceased having by any means received 
8 Shock by accident; he would get.a -hock by placiug his hand 
deliberately in one of the high-tension cells, but to do so he would 
have to walk near the front portion of tbe cell and put his hand 
on the exposed live metal, or if he bad gone to the passage behind 
the cells he would have got а shock, but only in a deliberate was, 
and not by accident. Ifhe toucbed tbe live metal he would receive 
3,800 volts, but if he touched it lightly he would get a less shock. 
If deceased had attempted to go on tbe bedplate he would have 
been seen by the attendants and been warned to go otf at once, 
because he would have no business to go there. 

Mr. J. Н. Rider, chief electrical engineer of the tramway depart- 
ment of the LC. C., stated that he would visit the sub-station 
occasionally, and he did so after receiving Mr. Horne's report 
regarding deceased's death. He entirely agreed with Mr. Horne’s 
evidence, for he thought that it was utterly impossible for deceased 
to have received an electric shock by any accidental means. 
Deceased must have deliberately placed his hand where he ought 
not to have done. Не found by inquiries that he made that all 
the regulations in regard to the sub-station were properly carried 
out. He had not seen a person who had been killed by an electric 
shock, but had seen several persone who had received electric shocks. 
He had himself received several. In all cases the effect. was to 
burn the parts coming in contact with the live current. They had 
one employé of the County Council who received as great a shock 
as deceased was supposed to have received, and the effect was to 
burn bis hands. ‘The greatest voltage that witness bad ever received 
was 2,000 volts, and the result was that bis fingers were burnt at 
the seat of contact. 

Dr. Spilsby stated that he had made a further examination of the 
skin where the hemorrhages occurred, and found that they were 
more numerous than appeared to the naked eye, and must have 
occurred at the time of death, or within five hours of death. Не 
was further convinced in his opinion tbat death was due to an 
electric shock. Deceased's heart was affected, and only receiving 
a slight shock, would be sufficient to account for death. 
There were several cases on record of persons who had been electro- 
cuted, yet there was an entire absence of burns on the hands or 
body. А 
The Ccroner said from the evidence given it was clear that for 
some reason or anotber deceased must have deliberately touched the 
conductors for they had heard tbat he could not have received a 
shock by accident. Why he should have done so there was 
nothing to show. The jury returned a verdict ot Death from 


Misadventure.” 


Parliamentary.—RAWTENSTALL | ConronaTtoN.— The 
Standing Orders Committee of the House of Commons has decided 
that the Rawtenstall Corporation be permitted to proceed with 
its Bill, on condition that the powers to construct tramway: 
Nos. 10, 11 and 114 are struck out. 

ELECTRIC 8vppry CORPORATION ScotcH ORDER.—The authorities 
of the Houses of Parliament have decided that the provisions of 
this Order are of such a character that it must be dealt with by 
way of Private Bill, instead of by provisional order. 


Tramway Passenger's Claim.—A spectacle dealer, 
named M'Glade, claimed £50 damages from the Belfast Corporation 
for personal injuries said to have been received while alivbting 
from а tramcar. It was stated by bis coun-el that he received an 
electric shock while holding the upright brass bar, and fell to the 
ground. Mr. A. A. Blackburn, superintendent of works, in giving 
evidence for the defence, said it was utterly impossible for plaintitt 
to get a shock as stated, for the upright was at least 2 ft. fr. m 
any wire that could possibly become live. An examination of the 
car showed that there was no leakage. The jury found for the 


defendants. 
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Royal Commission on Canals and Waterways.— 
This Commission resumed its sittings at the Westminster Palace 
Hotel on Tuesday and Wednesday, the 26th and 27th inst. Import- 
ant evidence will also be taken on each Tuesday and Wednesday 
following, until the 20th March. 

On Tuesday evidence was given concerning electrical haulage by 
Prof. Marchant, D.8c.; Mr. B. Dunell followed with evidence on 
behalf of the engineering section of the London Chamber of 
Commerce. Future arrangements have been made by the Com- 
mission as follows :— 


March B5th.—London and North-Western Railway Co.; Birmingham and 
Shropshire Union Canals.—Sir Frederick Harrison, Mr. Jebb, M. Inst. C. E., 
Mr. Macpherson. 


March 6th.-—Great Western Railway Co.--Mr. Rendell, Mr. Grierson. 
March 12th.—Midland Railway Co. 


March 18th.—Great Northern Railway Co.—Mr. Bury. 


March 19th.--Birmingham and Liverpool.—Mr. Kenrick, Mr. Wright, Mr. 
Taylor, Mr. Shepherd, Mr. Cooper. 


March 20th.—Iron trade.—Mr. Jeans. 
Our report of Dr. Marchant’s evidence will appear next week. 


Debating (lub.—The first meeting of the Debating 
Club formed by the staff and employés of Mesers. A. Reyrolle & Co., 
Ltd., at Hebburn-on-Ty ne, was held on February 21st. Mr. F. Coates 
read an instractive paper on “Current Transformers,” after which 
a discussion on the various points ensued. We have heen favoured 
with a copy of the rules adopted for this club. For the 1907 
season, Mr. A. Rey rolle is president; Mr. F. Coates, vice-president ; 
Mr, C. @. Rattray, secretary ; and Mr. W. Harriman, treasurer. 


Appointment Vacant.—An assistant lecturer in physics 


and electrical engineering is wanted for the Battersea Polytechnic 
(£180). See advertisement pages to-day. 


Copper.—The position of copper is best described ав 
steady, with a tendency to rise. At present the continued holding- 
off of buyers in the hope of the market easing on arrival of further 
supplies prevents any rapid and continuous rise in price. There is 
also the impression that the prosperity and activity of the last 
yeir, in the States and elsewhere, is now on the wane, and that the 
demand for the metal must fall in consequence. Works involving 
large purchases of copper, such as the conversion of a railway 
system to electric traction, are delayed where possible under 
present prices, and only the most necessary additions undertaken. 
Shipments which were looked for at the end of the month have 
been delayed owing to bad weather, and although it can hardly be 
expected that their influence on the market would be very pro- 
nounced, the tendency is to await their arrival. 

The price for standard throughout the month hax remained 
practically stationary in the neighbourhood of £107 5s. for cash, 
and £108 5s. for three months delivery, the latter quotation 
tending downwards. The mid-month visible supplies were 14,103 
tons—that is, one-third more than for the same date last year. | 

The impression in America appear to be that copper will, before 
a decided set-back occurs, reach the neighbourhood of £140 per 
ton. In view of the great efforts being made by the mining com- 
panies to benefit by the high prices, and the tendency to depres- 
sion in prices generally, it does not appear likely that a further 
rapid rise, such as would be needed to attain this price, will take 
place under any but artificial pressure. 


Stealing Telegraph Wire.— Last Saturday at the 
Middlesex Sessions, George Sparkes was sentenced to 18 months 
and Albert Longit to nine months’ hard labour for stealing tele- 


graph wire from Twyford Abbey Farm, the property of the Post- 
master-General. 


Institution and Lecture Хоќех. — Кот лт, INSTITUTION. 
—The Friday evening lecture last week was given by Mr. Dugald 
Clerk, whose subject was Flame in Gas and Petrol Motors." 

On Saturday last Prof. J. J. Thomson gave his second lecture 
on “ Rontgen, Cathode and Positive Hays." 

INSTITUTION OF ELECTRICAL ENGINEERS.—On Thursday 21st ult., 
Prof. J. J. Thomson lectured on Modern Theories of Electric 
Conduction through Metals,” Lord Rayleigh, Prof. S. P. Thompson 
and Sir Wm. Preece commenting on his remarks. It was 
announced that Lord Kelvin has been nominated as President of 
the Institution during the ensuing year. 

INSTITUTION or Суп, ENGINEERS (ASSOCIATION OF YORKSHIRE 
StupENTs).—At Leeds on 21st ult., Mr. C. Nelson Hefford read 


a paper on " Electricity Generating Stations: Their Design and 
Equipment.” 


The Lights (?) о’ London.—As we go to press with 
our last pages, our electric light has gradually faded away. First 
the Nernst ceased to glow, at 12.10; the carbon lamps maintained 
a fecble glimmer for half an hour longer, and then gave up the 
ghost. , We are now writing by the light of a tallow candle, stuck 
on a cocoa tin. We thought the Charing Cross Co. welcomed 


foggy days! Our neighbours on the City Co.'s mains are more 
fortunate. 


OUR PERSONAL COLUMN. 
The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 


also electric tramway and railway officials, to keep readers of the 
ELECTRICAL Review posted as to their movements. 


Central Station Officials —The Erith U.D.C. has 
appointed Mr. V. H. Lowry as shift engineer at the electricity works. 

Mr. Joun ботен, of Rochdale, has been appointed assistant 
electrical engineer to the Rangoon Tramways and Supply Co. 


Mr. J. S. НогїлхвАКЕ, who for the last two years has been an 
assistant engineer at the Hebden Bridge Electricity Works, near 
Halifax, has been appointed assistant engineer to the Faversham 
Corporation. 

A correspondent says that Mr. E. D. НАнкот, of акеп sailed for 
South Africa last Saturday week to take up work in the corporation 
electrical department at Johannesburg. 

The staff and employ¢s of the Salford Electricity Works have 
ns а silver rose bowl and a silver cigarette case to Mr. C. D. 

AITE, the retiring electrical engineer, on his departure to take up a 
position with the Lancashire Electric Power Co. 

Mr. Eusrack, deputy engineer to the West Ham electrical under- 
taking, has been appointed engineer and manager of the Chelms- 
ford Electricity Supply Co. Mr. Masrers, resident engineer at 
the West Ham generating station, is to be promoted to the position 
of senior assistant, and his salary raised to £200 per annum. A 
boiler-house foreman superintendent is to be appointed at £3 a 
week, and м mains assistant at £150 per annum. Mr. GILBERT, 
mains assistant, is to be promoted to the position of mains engineer, 
vice Mr. Hunt, resigned, at a salary of £150 per annum, increasing 
to £175 in six months, if his services are found satisfactory. 

Mr. R. A. Снлттоск, corporation electrical engineer and manager 
at Birmingham, was appointed to his present position in July, 1903, 
at a salary of £1,000 per annum. Since that time the new station 
in Summer Lane and the sub-stations have been erected, and the 
undertaking greatly developed, the whole scheme for the extension 
having been designed by the engineer, and carried out under his 
superintendence. Having regard to the growth of his duties and 
to his valuable services to the Department, the Committee will 
recommend the City Council at next week’s meeting to increase 
Mr. Chattock's salary to £1,200 per annum аз from April 1st. 

We are informed that the Belfast Tramways and Electricity 
Committce decided at this week’s meeting to take no action in the 
matter of appointing an electrical engineer in succession to Mr. 
M‘Cowen, beyond raising the salary of Mr. T. W. BLOXAM and 
instructing him to fill tbe position for the present. 

Mr. Laverty, late with the Melrose Supply Corporation, Ltd., 


has been appointed resident engineer and manager of the Hitchin 
Electric Light Co. 


The Ilford U.D.C. electricity department recently held its 
annual dinner, with Mr. A. H. SHaw, M.I.E.E., chief electrical 
engineer, in tbe chair. 

On Thursday evening last, Mr. J. W. SPEIGHT was presented by 
Mr. Fred. H. Edwards (station superintendent), on behalf of the 
members of the staff and workmen of the Woolwich electricity 
department, with a marble clock, on his leaving to take up an 
appointment at the Leyton Urban District Council electricity works. 


Tramway Officials.—The Finance Commitee of Preston 
T.C. has recommended that the salary of Mr. E. Larrerry, tram- 


way traffic superintendent, be increased from £130 to £156 per 
annum. 


The Wigan E.L. and Tramway employés have presented a 


gold watch chain and pendant to Mr. James SLEVIN, the general 
manager, as a token of esteem. 


Mr. C. Srvuarr Вил, has been appointed permanent way 
engineer under the Birmingham Corporation Tram ways depart- 
ment, at а salary of £300 per annum. Mr. Bill was previously in 
charge of the road operations carried out by Messrs. Dick, Kerr 
and Co. for the Corporation. Mr. RichARD Dickrmson, who was 
superintendent of the repairing shop at Kyott's Lake Road depot 
under the old company, has also been appointed in a like 
capacity under the Corporation at £250 per annum. 


At & meeting of the Executive Committee of the Municipal 
Tramways Association at the Manchester Corporation Tramway 
offices, February 22nd, an address was presented to Mr. J. MCELROY, 
general manager of the Electric Corporation Tramways, hon. sec. of 
the Municipal Tramways Association, 1902-6, president of the 
Association this year. Thanks were tendered to him for his 
services since the inception of the association. 


General.—Mr. FRED TURNER GARRETT, of the firm of 


F. T. & A. Garrett, electrical engineers, Northampton, has been 
appointed a Justice of the Peace for the borough of Dunstable, of 
which he has thrice been Mayor. 

Capt. G. B. WILLIAMS, Electrical Engineers К.Е. (Volunteers), 
has recently returned from East Africa, where he has been engaged 
in reporting to the Colonial Office on the sanitary condition of 
various towns in the East Africa Protectorate. Capt. Williams 
has made various recommendations as to the engineering works 


necessary for the future development of the principal towns in the 
Protectorate. 


Mr. F. B. NaTHAN is relinquishing the managership of the 
Supply Sales Department of Messrs. Siemens Bros.’ Dynamo 


Works, Ltd., in order to take up an appointment with Messrs, 
Joshua Backton, Ltd., of Leeds. 


It will be of interest to our readers to learn that Mr. HERBERT 
Briacs, Johannesburg representative of the Sandycroft Foundry 
Co., Ltd., has been elected a member of the Transvaal Legislative 
Assembly. 

The Phonix Dynamo Manufacturing Co., Ltd., announce that 
owing to the continued extension of their business, they have 
appointed as manager at their head office and works, Bradford, 
Mr. H. R. C. PARTBIDGE, this arrangement allowing Mr. Herbert A. 
| sar their managing director, more time to attend to the outside 

usiness. 


(Continued on page 357.) 
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MODERN ELECTRICALLY-EQUIPPED SHIPBUILDING BERTHS. 


Wir Britons justly pride themselves on the position 
which their country undoubtedly holds as premier ship- 
building depot of the world, it would be unwise to close 


one’s eyes to the 
remarkable strides 
in ship construction 
which have taken 
place, both in 
America and on the 
Continent. . These 
advances are un- 
doubtedly greatly 
aided by Ше adop- 
tion of scientific 
means of construc- 
tion, which it is 
an open secret do 
not always receive 
that consideration 
from British manu- 
facturers to which 
they are entitled. 
Few will deny 
the important role 
which electricity is 
now playing in con- 
nection with manu- 
facturing and con- 
structive operations 
throughout this 
country, and in this 
connection it is a 
matter for congratu- 
lation that ship- 
buildera are largely 
adopting elec- 
trically-driven appa- 
ratus in their yards. 
Few industries offer 
such unique oppor- 
tunities for the 
useful employment 
of electrical plant, 
and it is safe to 
say that such: inno- 
vations in this direc- 
tion, as have been 
made, have met 
with striking suc- 
œs. The power 
equipment of ship- 
building berths: is 
a subject, somewhat 
apart from yard 
equipments, al- 
though obviously, in 
the interest, of eco- 
nomical production 
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HENDERSON'Ss TRANSPORTER AT MESSRS. PALMERS YARD, JARROW,- LAYING THE 
First KEEL-PLATE OF H.M.S. " Logp NELSON.” 


DIAGRAM SHOWING THE GENERAL ARRANGEMENT OF THE CABLEWAYS. 


(or purchase of electrical energy), as full advantage should be 
taken of the characteristic features of electrical operation of 
hoisting plant on building berths as elsewhere in the yard. 


It is our purpose 
in this article to 
briefly describe 
some typical ship- 
building berth 
equipments in the 
working of which 


electricity plays an 
all-important part. 


HENDERSON'S 


CABLEWAY GEAR. 


This plant is 
novel application of 


the aerial trans- 


porter to the special 


needs of the build- 
ing berth; it was 
built and supplied 
by Messre. John МЇ. 


Henderson & Co., 
‘of Aberdeen, to the 


well-known yard of 
Messrs. — Palmer's 
Shipbuilding and 
Iron Co., at Jarrow- 
on-Tyne, the staff 
of the latter firm 
assisting in the 
design, which has 
been patented by 
the makers. 

As a proof of the 
satisfaction it has 
given may be men- 
tioned the fact that 
two adjoining berths 
in the same yard 
are to be similarly 
equipped. 

The installation 
consists primarily of 
three aerial trans- 
porter cables lying 
parallel to and some 
124 ft. above the 
building berth, and 
attached at their ex- 
tremities to cable 
carriages, which 
move to and fro on 
braced steel sup- 
ports. The cable 
carriages have a 
combined eross- 
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traverse of some 98 ft. along the cross girders forming the 
upper member of the end supports, which are inclined 
outwards from the ends of the berth, and the feet of 


which rest on bear- 
ings supported on 
masonry. 

For purposes of 
stability, the ex- 
tremities of the 
upper member of 
the supports at each 
end of the berth 
are tied together by 
‘straining cables and 
to the ground by 
vertical cables 
anchored at their 
lower ends. 

А hoisting trolley 
runs on each of the 
aerial transporter 
cables, supported on 
the latter by three 
pulleys. Its equip- 
ment consists of а 
35-H.P. three-phase 
30-cycle — 440-volt 
enclosed motor 
operating on the 
company's supply. 
which actuates both 
traversing and 
hoisting gears. 
For traversing the 
trolley, it actuates 
through gearing and 
a clutch two grip- 
ping pulleys in con- 


nection with two specia 
to the aerial transporter cable. 
The hoisting drum is similarly driven through gearing 


and a clutch. 


The clutch handles, a foot pedal and hand wheel for con- 
trolling the band brakes in connection with the traversing 
and hoisting gears respectively, and a tramway type con- 
troller are conveniently arranged for the driver's platform, 
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VIEW oF THE HENDERSON CABLEWAYS FROM THE RIVER. 


| traversing cables which run parallel 
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the resistances being mounted beneath the motor; further. 
opposite the controller, is fitted switchgear for operating the 


giving lateral movements, 


the arrangement 
being clearly shown 
in our drawing, 
p. 355. 

Energy is con- 
veyed to the trolley 
and cable carriages 
by means of six 
aerial electrical 
cables, threeof which 
run on either side 
and make contact 
with projecting 
collectors on the 
trolley. 

The cable car- 
riages at either 
end of the trans- 
porter cable are 
each operated by 
a 12-Н.Р. motor, 
which actuates 
through worm and 
spur gearing the 
vertical axles of the 
travelling wheels. 
The latter, it will 
be noted, run on 
the inner flanges of 
the two braced 
girders forming 
the upper member 
of the end supporta, 
the transporter, 
travelling and elec- 


trical cables passing through the space between the two 
girders. The cable span is some 490 ft.; the three trans- 
porter cables are each 71 in. diameter, and composed of six 


strands of 19 steel wires each ; cables of similar materia] 
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HEspEnsoN's CABLEWAY; VIEW SHOWING THE CABLE CanBIAGES ON THE END SUPPORT. 
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5} in. diameter, tie the end supports together; the cables 
in connection with the trolley travel ie 
diameter, and the speed of travel 650 ft. per minute ; 

hoisting speed is 160 ft. per minute. | 


ling gear are each 13 in. 
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It will be noted that with this equipment the trolley driver 
has all his operations under his direct control, and has a clear 
view of the building berth, features the advantage of which 
are self-evident. 


ELECTRIC DERRICKS AT THE CLYDEBANK SHIPYARD OF 
MESSRS. JOHN Brown & Co. 


As a contrast to the equipment just described, may be 


SHIPBUILDING BERTH CRANE EQUIPMENT AT THE 
DaLMUIR YARD OF Messrs. W. BEARDMORE. 


Of a different type to those previously described is the 
crane equipment which has been adopted by the well-known 
firm of Messrs. William Beardmore & Co. at their ship- 
building yard at Dalmuir, near Glasgow. This was sup- 
plied by Messrs. Applebys, Ltd., and consists of a combina- 


mentioned the electrically-operated derricks, installed by Sir 


tion of overhead travelling cranes with side walking cranes, 
William Arrol & Co. 


at the сасон 15 8 
ard of Messra. John | gas pa Е 
Brown & d and | Y xo PF SS. 7^ 
herewith illustrated. — F 
The derricks are SRS Sse Е 425 У — 
situated at each side í Sg SS =| 
of the building berth, ea E зараа E" “ab ас <. а а zig 
and are 100 ft. apart. | „ S ! м | 
They are capable of | оао roe qu ъв. 
lifting а load of 5 tons ic: x uL | i Apes E К. 
to a height of 120 PE i Т A Bh: | 
ft. from the ground " | ja o 


at the rate of 90 ft. | 
per minute and at a | ^W 
radius of 35 ft. | 
The mast isa braced 
column 130 ft. long 
x 6 ft. square in the 
middle and tapering to 
18 in. sq. at the ends. 
The jib is also of square 
section strongly braced, 
and is connected by 
by a pin to a large worm wheel coupled to the sluing by means of which the shipbuilding material can be quickly 
gear, which is placed on a platform 95 ft. from the ground. and easily manipulated, the cranes being used either 
The lifting rope is led over a pulley at the point of the jib separately for different squads of men, or in any combina- 
down the length of the jib, over a deflecting pulley at the 
bese, and through a hole in the bottom footstep pin to the 
lifting winch which is placed on the ground and is operated 
from that point. 
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Views SHOWING ABRANGEMENT OF THE HOISTING TROLLEY, HENDERSON'S CABLEWAYS. 


tion for dealing with specially heavy loads. 
As will be seen from the illustration, the equipment 
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ARBOL'S ELECTRIC DERRICKS AT JOHN BROWN & Co.'s 
CLYDEBANK SHIPYARD. 


Views or THE CABLE CaBRIaGE, HENDERSON'S CABLEWAYS. 


consists of a number of vertical members forming a gantry 
upon which the overhead travellers run, and these vertical 
members are rigidly held together by means of light cross 
girders overhead, the travellers running underneath them 


бы lifting motor is of 85 H.P., and the sluing motor of 
E.P. 


The derricks are guyed at four points, one guy being 
underneath the jib and three being at the top of the mast. 
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and commanding the whole area of the slips. The ver- 
tical members also carry rails or channels in which 
ordinary walking cranes can run. ‘These cranes are 
arranged at either side of the structure, and are во 
fitted that their jibs can be swung round over a 
vessel under con- 
struction. 

This arrangement 
һав been found to 
satisfy all the re- 
quirements dictated 
by experience; the 
number of cranes 
employed enables 
an equivalent num- 
ber of squads of 
fitters or platers to 
be continuously and 
efficiently employed, 
each crane being 
able to traverse the 
whole distance of 
the berth with ite 
load. 

Futhermore, in 
the case of weighty 
materials built into 
Ships, these are eco- 
nomically handled 
by bringing two or 
more cranes to bear 
upon any excep- 
tional load. Angle 
and plate trucks 
pass down each side 
of the berth Ъе- 
tween the legs of 
the vertical mem- 
bers and the slip- 
way, во that there 
is a minimum 
of obstruction, 
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the empty wagons 
passing up out- 
side. 


The lattice girders at the top may, if desired, be sub- 
stituted by roof principals, so that complete protection is 
afforded in all weathers during construction. 

In the particular equipment above referred to, the over- 
head travellers are electrically driven, and are pro- 
portioned for a working load of 15 tons, the span being 
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APPLEBYs' SHIPBUILDING BERTH EQUIPMENT AT Меѕ8вѕ. BEARDMORE'S ing. 
DALMUIR YARD. 


traversing motions are each operated by separate motors 
arranged to run on a 440-volt circuit. These motors are 
of Messrs. Vickers, Sons & Maxims’ manufacture, series 
wound, the lifting motor giving 50 B.H.P., running at 
500 R. P. M.; the travelling motor 30 B. H.P., running at 
500 R. P. M., and the 
traversing motor 
10 E. H. ., running 
at about 600 R. P. M. 
The speeds attain- 
able are as follows. 
viz. i— 


Lifting, with full 
load, about 40 ft. per 
minute. Lifting, with 
no load, about 100 ft. 
per minute. 

Travelling, with 
fall load, about 500 ft. 
per minute. Travel- 
ling, with no load, 
about 750 ft. per 
minute. 

Traversing, with 
full load, about 220 
ft. per minute. Tra- 
versing, with no load, 
about 350 ft. per 
minute. 


The cranes were 
tested with a 50 
per cent. overload, 
and were specially 
designed and con- 
structed for Ше 
work; the gear- 
ing being of steel 
cut from the solid ; 
and special flexible 
steel wire rope in 
four parte, winding 
two parte, being 
employed for lift. 
An oper- 
ators house is 
provided at the 
centre of the span, as shown in the above view. The 
walking cranes were constructed for a lifting load of 
5 tons at a radius of 30 ft., to run on a single rail, the 
height between the latter апа the overhead guides being 
24 ft. These cranes have a wheelbase of 20 ft. and a 
lifting range of 125 ft. 
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ELECTRIC CANTILEVER YARD CRANE SUPPLIED BY MESSRS. APPLEBYS’ TO BEARDMORE'S DALMUIR YARD. 


108 ft. and the total length of gantry 750 ft. The 
walking cranes are also electrically-driven, and are four 
in number, two on each side of the gantry, each com- 
manding an area of 30 ft. radius. 

. The overhead traveling crane has a vertical lift- 
ing range of 140 ft., and the lifting, travelling and 


Eacb crane is provided with three motors for lifting, 
travelling, and sluing, respectively, arranged to ran on а 
140-volt circuit. These motors are also of Messrs. Vickers, 
Sons and Maxims’ manufacture, and the lifting motor gives 
30 k. H. p., running at about 500 в.р.м.; the travelling 
motor 20 h. H. p., running at about 600 R. P. x.; and the 
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guing motor 5 B. H. P., running at about 600 R. P. 1x. The 


рейв attainable are as follows :— 


Lifting, with full load, about 60 ft. per minute 
, » ПО] » n ” ” 
Travelling, " full n „ 250 „ » 
n » no » " 450 ” ис. 
Sluing any n » 300 n ” 


The gearing here also is of steel cut from the solid, and 
an operator’s house is provided attached to the vertical 
frame as shown. Extra special flexible steel wire rope 
arranged in two parts, winding one part, is employed for 
lifting. 

For the same shipyard, Messrs. Appleby have supplied a 
5»-ton electrically-driven cantilever crane, of special type 
for handling plates. The general construction will be 

thered from our illustration, page 356. | 

The total range of traverse is 240 ft., and the clear 
height of lift above rail level is 22 ft. ; the crane runs on a 
double line of rails 25 ft. between centres, affording a wheel 
base of 52 ft. 3 in. The horizontal girder or beam is of the 
lightest possible construction, specially designed with a view 
to avoiding wind pressure, and is fixed upon an under- 
carriage mounted upon eight wheels, four of which are con- 
nected by means of gearing on one side of the crane. 

The crane is provided with three motions, worked elec- 
trically—viz., lifting and traversing by a 50-в.н.р. motor, and 
the travelling by a similar sized motor. In the case of the 
lifting and traversing motions, the same motor is used, во 
arranged that each motion can be performed singly but not 
simultaneously ; the travelling motion is operated by means 
of a separate motor, and all the motors are operated on 
440-volt circuits. | 

The motors are of Messrs. Vickers, Sons & Maxim's make, 
of the series-wound, reversible enclosed ventilated type. The 
speeds of the varions motions with full load are as follows :— 
Lifting, about 100 ft. per minute ; traversing, 400 ft. per 
minute ; and travelling about 300 ft. per minute. 

Lighter loads are, of course, lifted faster in proportion ; 
and by means of the controllers the speeds are capable of 
being varied to any desired extent. 

In conclusion, although we have only been able to indi- 
cate the lines on which several of our well-known ship- 
builders are proceeding, the article will serve to demonstrate 
the extraordinary adaptability of electrical power in such 
circumstances. Further, we are indebted to tbe several 
firms who supplied the apparatus for the particulars given, 
and would refer our readers to the description of an electrical 
riveter in our Devices column, which is also of interest 
in the same connection. 


OUR PERSONAL COLUMN. 


(Ooncluded from page 352.) 


Obituary.—Our Stafford correspondent writes :— 
“Among the gers who perished in the wreck of the 
G.ER. steamer Berlin, at the Hook of Holland, were Mr. Hans 
BOERMLARNDER, who was recently appointed manager of 
Meers. Siemens Bros.’ Dynamo Works, Ltd., at Stafford (in suc- 
cession to Mr. F. Hird), and Mr. WILLIAM Renwick WATSON, 
chief of the drawing office staff at the same works. Both 
gentlemen were proceeding to Germany for the purpose of having 
à conference with the heads of the firm there. Mr. Boéhmlaénder 
Came to Mesers, Siemens, at Stafford, in the first; instance about 
SNO years ago, and shortly afterwards married a Bavarian lady. 

hey resided at that town until January, 1906, when Mr. Воёһш- 
under was appointed to an important post at the works of Messrs. 
Siemens-Schuckertwerke, at Nuremburg. He intended to bring back 
hit wife and child to Stafford. Mr. Buéhmlaénder, who was a gentle- 
man of splendid physique, formerly helda commission ın the German 
amy. Mr. W. R. Watson, who was 36 years of age, and leaves a 
widow, but no children, resided at Woodland View, Rowley Park, 

ord. For some time he lived in York Street, Rugby, and held 
the post of chief draughtsman at the British Thomson-Houston 
works, but left some months ато to return to Messrs. Siemens, by 
Dn he had been previously employed. Born in South America, 

* gained engineering experience in various parts of the world, 
ad taw service inthe Soudan, where, whilst in charge of the boat- 
Аш department, he was daily iu contact with Lord Kitchener. 
oe ateon's remains were brought to England on Tuesday, and 

tre tent to Ragby for interment on Wednesday. The sad 
TM the tragic death of both gentlemen in the disaster to the 

Tun Caused a painful sensation at Stafford, and especially 


among the employés of Messrs. Siemens, by whom they were held 
in the highest respect and esteem.” 

A son of Mr. Isidor Frankenburg (of I. Frankenburg & Sons, 
electric wire and cable makers), Mayor of Salford, was also lost in 
the wreck of the Berlin. Electrical men will desire to offer their 
condolences to Mr. Frankenburg. 

The death has occurred from concussion of the brain, through 
being thrown out of а trap, of Mr. A. E. Holt, member of the firm 
of Holt & Ashton, electrical engineers, 15, Cross Street, Ryde. 


CITY NOTES. 


Chelsea Electricity Supply Co., Ltd. 


THE annual general meeting was held on Wednesday at Winchester 
House. | 

Mr. J. Irvinea Courtenay presided, and in proposing the adop- 
tion of the report (see ELECTRICAL Review, February 22nd, p. 316), 
he said that since 1859, when the company was started, there had 
been an incresse in the profits each year, and it was with great 
regret that he had to record & backward movement for the year 
1906, the net profits available for dividends being £14,015, as com- 
pared with £16,797 in the previous year. There was a little more 
capital participating this year, as on the last occasion only half a 
year's dividend was paid on the £25,000 issued to the founders. 
They were, therefore, unable to recommend more than 44 per cent. 
as against the former dividend of 6 per cent. That condition of 
affnirs was due to several causes. Notwithstanding the fact that 
they had added to their circuits the equivalent of 11,496 8-с.Р. 
lamps, and sold an additional 85,676 units, the gross revenue was 
£1,217 less tban last year, and the net revenue had declined by 
£4,217. The working cost per unit sold was the same as in the 
previous year. The working coste, including those of management, 
compared not unfavourably with thcre of other London companies. 
The sole increase iu cost occurred in a charge which was entirely 
beyond their control, being fixed by Act of Parliament. The rates, 
owing to the rise in the assessment of the company's property at 
the last quinquennial valuation, were increased by £2,080 and 
amounted to nearly 7d. per unit sold, and there was still a 
further increase of about £700 for the current year. The rates 
paid in 1906 were £5,148, while the divisible profits earned in 
that year, after paying debenture interest and placing а reason- 
able amount to depreciation, amounted to £13,990. On each 
uDit of electricity consumed users paid а contribution of nearly 
4d. for local ratee. The other causes alluded to in the report 
would, they trusted, be overcome in time. Thcy hoped that the 
reduction in the average price obtained, amounting as it did to 
jd. per unit, which was equal to £3,445 on the present output, 
would bring more custom. The increase in output, although not 
very large, was not unsatisfactory, taking into consideration 
certain adverae conditions. "The actual increase was 85,076 units, 
or 24 per cent. on the previous year's output. A large part of this 
increase was due to the efforts which had been made to introduce the 
supply of electricity for other than lighting purpcses, such as for 
heating and ventilating, driving motors, and charging batteries for 
electric carriages. As regarded the ordinary lighting business, 
they bad suffered to some extent from the generally depressed 
state of the building trade and property market in London. In 
regard to capital expenditure, the comparatively small expenditure 
on mains was a direct result of the alteration they carried out some 
time back in their distributing system under which they were 
enabled to increase the pressure of supply. The effect of this 
alteration would be felt to a still greater extent in the future, as 
any further necessary extensions of mains could now be carried out 
at & very much lower cost than would have been the case under the 
earlier system of distribution. 'The London electrical supply com- 
panies were promoting a Bill in Parliament to give them powern of 
association for the purpose of effecting further economies in the 
cost of production and for dealing with the question of bulk supply. 
In regard to the L.C.C. Bill and other Bills which had been intro- 
duced, and were before Parliament, he was unable to say much at 
present. None of the Bills which could affect them had yet been 
allowed to go through Parliament. They had an influential 
organisation watching and dealing with those matters, and it was 
hoped that in the end they would benefit. If any issue should be 
arrived at this year it would go a long way towards putting an end 
to the unsettled state of the electrical business generally, and if a 
supply of electricity in bulk could be obtained at less cost than 
they could make it themselves, they should be glad to avail them- 
selves of it. 

Mr. W. R. Davies seconded the motion, and the report was 
adopted. 


Westminster Electric Supply Corporation. 


Мв. Ермсяр Bou nor presided on Wednesday at the offices, 
Eccleston Street, S. W., over the meeting of this company. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
February 22nd, p. 313), the CHAIRMAN said that Lord Suffield, the 
chairman, was unable to be present through illness. With regard to 
the report, they would see that they had had a very satisfactory 
year, and that the prosperity of the company continued. The 
applications both for lighting and for power purposes continued to 
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increase, and the addition to the supply of current last year was 
the largest they had had ever since they started in business. The 
demand, however, for current for power purposes did not appear 
in their district, at all events, to justify the extravagant statements 
which had been made by the L.C.C. and by others that the electric 
supply companies in London were not able to supply the industries 
which were clamouring for power at a low price. Well, they 
reduced the price Jast vear to 1d. per unit, and yet they had not 
found any remarkable rush for a supply, even at that 
figure, which he thought customers would find in practice 
was lower than the rates proposed by the L. C. C. for similar 
purposes. With regard to the LC.C. and their attitude towards 
the London Electric Supply Companies, they had put them 
to very heavy legal expenses in the past owing to the attacks they 
bad made, and the L.C.C. bad again tbat session lodged a Bill by 
which they eought to become the sole purveyors of electricity in 
bulk not for the County of London only, but alfo for an area out- 
side, which amounted in all to some 450 square miles. They were 
asking Parliament by their Bill to make them the paramount 
authority for the supply of electricity in bulk to a population of 
about 7 million persons, and it had been stated that the ultimate 
cost to the ratepayers of these proposals would amount to some- 
thing like £30,000,000. Well, they had to combat this gigantic 
proposal which was put forward by a powerful body backed by the 
public purse, and they had joined, therefore, with all the rest of 
the supply companies in London to support a Bill which, if passed, 
would enable them to establish a combination or amalgamation 
(which, by-the-by, had hitherto been forbidden by the Legis- 
lature) by which one company could help another if it was 
required with bulk supply. They believed that if they got their 
Bill by a combination of this kind they would be able 
to give a supply of electricity to consumers at a lower price even 
than the L. C. C. pretended to be able to supply at. The London 
Supply companies had been described in many quarters as monopo- 
liste, but that really was not so, because Parliament had provided that 
compe ition could take place in most districts at all events. But 
what & prospect it would be for the consumer of electricity if 
eventually the IL. C. C. became the sole vendor of electricity in the 
Metrop lis and outside it! They had all had proof by experience 
of what happened when a municivality had the monopoly in the 
supply of anything which was necessary, and how complaints of 
hardship were treated by it. With regard to the future they 
had a stiff fight before them in Parliament this sess'on, but they 
might rely upon the board doing all they possibly could to safe- 
guard their interests. ‘They would observe in the report that they 
had had to pay about £5,000 more for rates this year than last—a 
serious item. "They were now paying over £21,000 а year for rates 
and taxes, and that represented 4 per cent. on the ordinary 
«ате capital, and unless some check was placed upon the extrava- 
gance and recklessness of municipal authorities be feared they 
must look forward to further increases. He need hardly point out 
that euch heavy increased charges by {һе local authorities upon 
their industries made it difficult, if not practically impoesible, for 
them to develop tbeir policy of reducing the price of current to 
consumers, It seemed an anomaly. but it was true that they asa 
corporate body had no voice or control in the election of those who 
were responsible for the management of local affairs. All they 
could do was to hope that the eyes of those who had votes would be 
opened, or that some amelioration of the burden of rates might 
shortly take place. They would also see that they took a very large 
supply of current from the Central Co., where there was magnificent 
machinery of the newest type, and in future they would draw upon 
the Central to a large extent. If апу shareholder would take the 
trouble to go up to St. John's Wood and visit the Central Co.'s fine 
station there and also the adjoining land which belonged to the 
company and which had not yet been built upon, he would see at 
once how ridiculous and wasteful it was to talk of the necessity for 
one great bulk station and a bulk supply authority for London. In 
addition to themselves there were at least seven other stations 
belonging to different companies capable of supplying any demand 
for power which was likely to arise for many vears to come. In 
conclusion, the Chairman referred in high terms to the work of the 
staff during the year. 

Lord KiNNAIBD seconded the motion. 

Mr. LEAKE congratulated the board on the year's working, and 
complimented them Оп placing such large sums to depreciation. 

Mr. W. J. FIis MER asked whether the board thought it was likely 
that Parliament would agree to their combining in any way. 

The CHAIRMAN said the electrical companies of London had 
always thought the restriction put on them, that they should not 
combine, was ridiculous. 'lhe Board of Trade knew quite wellthat 
the restrictions were not an advantage to the consumer, and there 
was & public Bill being brought in by the Board of Trade which 
would remove the restrictions to some extent. 

Col. CANTLEY asked, if the companies became a combination, under 
whose control they would be then? 

The CHAIRMAN said he could not answer that, but he bad not 
the slightest doubt that Parliament would put them under the con- 
trol of some one— probably the Board of Trade. 

The report was then adopted, and a final dividend, making 
12 per cent. for the year, was agreed to. 


Metropolitan District Railway Co. 


AT the balf-yearly meeting on the 20th ult., Sir Gzoncx GIBB, in 
moving the adoption of the report, which we printed pretty fully 
in our last issue, commented upon the various expenditure items 
for the period, and said that the total train-mileage showed an 
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advance of 221,470 miles. It was costly to run frequent trains 
but on a railway like theirs it was absolutely necessary. Notwitl. 
standing this greater train-mileage, the net expenses in connection 
with the working of the trains had been £2,462 less than in the 
December half of 1905, when they were working partly by steam 
and partly by electricity. A satisfactory feature was the reduction 
in the consumption of energy per car-mile. Maintenance had cost 
more, and he thought that this must be regarded as a permanent 
increase. There were now two additional rails to be maintained 
throughout the whole system, and the time available for the work 
was shorter than before, owing to the train service extending 
over a larger proportion of the 24 hours. The question of the wear 
and tear of the raila was still engaging the board’s attention. 
Harder rails were now being used, and, although these cost mor, 
tbev lasted longer. The expense of automatic signalling and 
maintenance of rolling stock bad been greater. As to the latter, he 
did not think that it would be possible to make a reduction for 
some time to come. The estimate of further expenditure on 
capital account was £100,000 for the current six months and 
£68,000 in subsequent half-years. Included in that sum wa 
£30,000 which they stil had to pay in respect of rolling stock, 
and among other things the cost of reballasting and draining the 
railway. They had had the whole of the road bed carefully 
examined, and he was sorry to state that they must undertake the 
work in question. The outlay would be about £50,000, but it was 
absolutely necessary. 


South Wales Electrical Power Distribution Со. 


CERTAIN statements concerning this company having lately 
appeared in the local Press to the efiect that the affairs of the 
company are on the way to a satisfactory settlement, and that 
money is being found to carry on the operations of the concern, 
Mr. Chamen, the general manager, bas written to the Western 
AMail to say that these statements are unfounded. There wasa 
private meeting of the Consumers' Committee in Cardiff.to con- 
sider proposals by which the Treforest generating station, on the 
one hand, and the Cwmbran generating station, on the other hand, 
might be carried on by the consumers themselves in these respec- 
tive areas in order to ensure the supply being continued. It was 
not a meeting of the company or of the debenture-holders, and 
there was no representative either of the company or of the 
debenture-holders present. Mr. Chamen adds:—" It has been 
further stated that a letter was received by the Neath Rural Dis- 
trict Council from the company intimating that the supply would 
be continued, and that the present contract price would hold good. 
No such letter has been received by the Neath Council or written 
by the company. Had there been any communication it would 
have contained information of an exactly opposite nature." 


London Electric Supply Corporation, Ltd. 


Tux meeting of this company was held on Thursday last week at 
Winchester House. Sir William Preece, who presided, in proposing 
the adoption of the report (see ELECTRICAL REviEw, February 15th, 
page 276), said that although the receipts had declined during 
the past year, they had still been able to maintain their usual 
dividend. The most encouraging feature in the report was the 
growth of units sold for power and lightirg purposes. Electric 
power companies had been attacked recently on the question that 
they did not encourage and push the industry, but, of course, that 
was not true. The fact was that the publie would not, and could 
not, see the advantages of electricity for power and lighting pur 
poses, and he had always found from the first moment that he 
began to take an interest in electricity that the 5 
engineer persisted in following the methods of his father an 
grandfather instead of adopting modern methods. Мапу а man 
lost an enormous amount of energy through the bad working of his 
shafts which carried the power from the workshop around the 
building. He had been laughed at for saying that, but when the 
very persons who scouted the idea tested their shafts, they came 
and admitted to him that they were losing 50 per cent. and 80 ре 
cent. of their power.  Anotber theory in the ecience of industri 
finance, which was not appreciated in this country, was the art o 
“scrapping.” It was far better to use modern tools which a 
duced а double output at half the cost, tban to continue with anti- 
quated machinery. There was.absolutely no need for any an 
new electrical Bills in Parliament. There were ample iw 
companies to supply the present demand for electricity. cs 
spent during their existence large sums of money in defending their 
rights, and for the last, three or four years electrical companies n 
spent something like £100,000 а year in defending their D AUR 
and promoters had spent during the last few years over п di 
in trying to force electric companies through Parliament w ja 
were absolutely not wanted. Since about 7 or 8 years i 
promoting electric companies was the fashion, 24 Bills bad E 
granted for power purposes. Of that number 10 were in opera ted 
and only one was successful, and that was because it was implan : 
on a good going concern. Two or three of them were on the те 
of bankruptcy, and their prospects did not look very bright. Bills 
of them were in course of construction, and eight of those Б " 
although baving passed through Parliament in spite of determin 
opposition, were held in abeyance, and some had even not p m 
out of the promoters’ officz. The position of the perm 
London was so strong that 13 of them had combined, an a 
going to ask Parliament to grant them the same powers сся 
been given, and were being given, to other companies. There be 
he thought, several reasons why they should combine, and 
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(their own company) would be glad if when the time came for their 
purchase by municipalities in 1931 there was one purchasing 
authority established. At present the number of makers of 
electrical fittings, lamps, &c., was considerable, and if one single 
authority could contro] the operations of electric supply with some 
uniform and wide-reaching policy, and would act with some con- 
tinuity of rule it would tend to diminish the present difficulty of 
electrical companies regard ing the different lamps and fittings now on 
the market. Tbeir company had laid down at their Deptford works— 
which were in a good position on the Thames—60,000-Kw. 
plant, and they had room to put down 50,000-Kw. more, and if it 
were needed, their extensive site would allow them to put down 
over 300,000 Kw., 80 that altogether, if needed, they had room for 
360,000 kw. Their plant was kept well up to date, and they could 
supply electrical energy as cheap as anybody in London. Owing 
to the growth of the business they were asking authority to create 
20,000 £5 preference shares, but they would not be issued at present. 
They wanted tbat extra capital to fulfil their contract with the 
London, Brighton and South Coast Railway. 

Mr. Stewart H. Barn seconded the report, and said that they 
һай spent on capital account £62,504, principally on the new plant 
for the London, Brighton and South Coast Railway contract. The 
gross revenue for the year was £18,000 less than the previous year. 
That was principally due to the termination of the London County 
Council contract. Their own units showed a satisfactory increase 
of 174 per cent. They had paid in rates and taxes the increased 
sum of £4,500, which was equal to a dividend on their ordinary 
shares of 14 per cent. The assessment of their undertaking was 
raised at the quinquennial valuation from £7,917 to £25,755. The 
price per unit sold for power and lighting purposes showed a slight 
diminution. Last year the figures were 4°19d. for light, and 1°77d. 
for power; this year they were 385d. and 1°3d. respectively, а 
decrease of 12 per cent. The company’s costs, on the whole, might 
be considered very satisfactory when the large decrease in the 
traction units was taken into account. 

The report was adopted, and a resolution was carried authorising 
the directors to issue the new capital of 20,000 £5 preference shares. 


. National Telephone Co., Ltd. | 


Tus thirty-ninth ordinary general meeting was held on Thursday 
last week, at Hamilton House, E.C. 

Mr. GEORGE FRANKLIN presided, and in moving the adoption of 
the report (see ELxC. Rev., Feb. 15th, p. 276), he referred to the loss 
the company had sustained in the death of Sir James Fergusson, and 
the resignation of Sir Jas. Woodhouse. Turning to the accounts, 
the rate of progress had been maintained. The income accrued 
during the half-year amounted to £1,241,843, which compared with 
the corresponding period of 1905 was an increase of £115,865. An 
item which they always protested against, was that of Post Office 
royalties, and this half-year they had amounted no less than 
£118,499, as against £105,866, an increase of £12,633. It would be 
interesting for those who bad followed the question of royalties 
paid to the Post Office, to know that the company during its 35 
years existence, had paid 21 million pounds sterling in respect of 
royalties to the Post Oftice authorities. Working expenses had 
amounted to £710,492, as compared with £647,846, giving an 
increase of £61,645. The increase was due to charges for replace- 
ment and for renewals. During the past six months, the sum paid 
in rates and taxes had increased by £9,012. When they reflected 
what that meant to a company like theirs, one could only 
hope that when it passed into the hands of the Post 
Office, they would make such satisfactory. contributions towards 
the relief of the rates; moreover, they had to pay such large 
sume without any representation on the bodies who imposed the 
taxes, and had no voting power. The net result for the half-year 
was £412,850, as compared with £372,265—an increase of £40,855. 
They had at their disposal, after paying out Post Office royalties and 
extra expenses, an increase of £10,585 for payment of dividends. 
The debenture and other intérests had increased £10,744, and the 
preference and other dividends showed an increase of £22,096. The 
board, after serious reflection, had decided to allow the deferred 
stockholders to share in the extra prosperity of the company, and 
they had therefore increased the dividend from 5 per cent. to 5j 
percent. The tables for the completed year's working showed an 
Increase in respect of business accrued of £224,635, the figures for 
1905-6 respectively being £2,212,358 and 22, 436,994. Post ‘Office 
royalties had increased £25,392, and the net increase in the income 
was £199,243, the working expenses had increased by £127,069, and 
the net result for the year was an increase of £72,174. That, he 
ventured to hope, was not an unsatisfactory result, and showed that 
the very best had been done, although many great difficulties had 
been thrown across their path. They had carried to the reserve 
fund £255,000 instead of £235,000, which was an increase of £20,000. 
Rentals carried forward for unexpired terms—an item which really 
showed the true position of the company—amounted to £1,057,806, 


an increase of £85,306. That amount, although not actually in“ 


hand, was really an item of credit against the current year’s expenses. 
Not only were tbe figures records in themselves, but they were also 
records as regarded the increase over the previous year's figures, 
and that wasthe best indication as to the prosperity of the company. 
They had 407,786 stations, which was an increase of 45,323 over last 
year; that figure was also a record. When the Post Office started to 
compete against them some three or four years ago it wassaid that 
their doom was sealed, but he would like the shareholders to know 
the exact state of affairs. The competition had been only in effici- 
ency of service, and not in respect of cut-throat rates. In 1902, 
which was the first year of the Post Office working, the National 


nad 40,759 more stations on their system than the Post Office, and 
if they prolonged those figures to 1906 they found that the National 
had in excess of the Post Office not 40,000 but 44.000 stations, 80 
that during those five years, although the Post Office had built up 
a service with 39,000 stations, yet the National had kept just one 
step in advance, and at the end of 1906 they had in London 83,197 
stations. They hadin reserve an amount of £2,242,262, a sum 
which had been saved out of the profits to ensure the difference 
between what they might get in 1911, and what the service had 
cost them as it stood in their books. He read the clause relating 
to the taking over of the company's property in 1911, and said that 
the policy of the board was to only spend money which would be 
reproductive before then. The accumulation of a large reserve was 
the true strength of acompany. They would see from the balance- 
sheet that they had an over-spent balance of £2,959,843. That 
meant that the company had been able to raise that sum without 
issuing stocks, shares, or debentures, but from within themselves. 
That money had been provided by the large reserve and advance 
rentals. 

Mr. S. H. Sanps seconded the resolution, and it was adopted. 

On the motion of the CHAIRMAN, seconded by Mr. SANDS, a 
resolution approving a deed of trust for providing a compensation 
fund for employés who might be thrown out of work on the transfer 
of the company, was Carried. 


W. T. Henley's Telegraph Works: Co., Ltd. 


Тнк directors' report for the year 1906, states that в net profit has 
been made of £63,959. After payment of directors’ and auditors’ 
fees, and debenture interest, and making sufficient allowance for 
depreciation of buildings, plant, machinery, &c., there remains 
£48,622, making, with £22,698 brought forward from last year, a 
total of £71,320. The directors bave transferred £10,000 to the 
reserve account, and recommend the payment of a dividend on the 
ordinary shares of 15 per cent. (less income-tax), of which an 
interim dividend of 5 per cent. was paid on September lst last. 
These payments will, together with the preference dividend for the 
year, amount to £49,000, leaving a balance of £22,320 to be carried 
forward. The dividend warrants for the ordinary shares will be 
posted on March 1st, 1907. "The manufacture of underground lead- 
covered cables was commenced at the new Gravesend Works on 
July 1st, 1906. i 


Telegraph Construction and Maintenance Co.. Ltd. 


Мн. W. SRC TRR presided on Tuesday at the annual meeting held 
in Old Broad Street, Е.С, In moving the adoption of the report 
(see ELECTRICAL Review, February 22nd), he referred brietly to 
the figures in the accounts, and said tbat they might be well satis- 
fied with the result of the year's work. The profits had been 
rather less than last year, but that was not due to their having 
done less work— indeed, they had done more—and it was certainly 
not due to their having been less successful in their undertakings. 
Allthe contracts both for laying апа preparing submarine cables 
had been carried out by their ships with the greatest prompti- 
tude and success. The first item on the right-hand side of 
the accounts, namely, freehold and leasehold property premises, 
plant, stocks, &c., stood at a lower figure than last year. That 
was attributable to the fact that having completed their con- 
tracts before the end of the year nearly all the cables had gone out 
of the works. It so happened that on December 31st they had 
finished one lot of work and had not started again on another. 
They also disposed of one of their ships just before the end of the 
year with a view to re-arrangement of their fleet, their intention 


‚ being to replace her with another ship better calculated to meet 


the requirements of the work they had in prospect. These causes 
tended naturally to decresse the first item in the accounts and to 
increase the second and third, but they would adjust themselves 
again in a short time. The new year had brought them fresh 
contracts, and both their factories were new in full swing again. 
Daring the past year they had had to deal with continual rises in 
materials, a condition of things which was always against con- 
tractors. Under these circumstances, they had not done badly. 
The new year found them in a very strong position, and the 
directors looked forward to the future with contidence. 

Sir JAMES PENDER seccnded the motion. 

In reply to a shareholder, the CHAIRMAN said that the Anglia 
was sold some time ago, and they received the money for her 
before she left the Thames. 

The report was adopted, and the meeting closed after the 
customary routine business had, been transacted. 


Tyneside Tramways and Tramroads Co, 


THE half-yearly meeting was held at Newcastle-on-Tyne on 18th 
ult. Dr. Merz presided in the absence of Lord Armstrong through 
ill-health. 

The directors’ report for the balf-year ended December 31st, 1906, 
stated that the surplus of receipts over expenses was £3,623, which, 
with the balance from last half-year of £607, made a total to the 
credit of profit and loss account of £4,230, and, after deducting 
interest on debentures, loans, &c., there remained an available 
balance of £2,388, Out of this the directors proposed to pay a 


` dividend at the rate of 2 per cent. per annum (less income-tax); 


to place £600 to the credit of the reserve account for renewals, 


depreciation, and other contingencies, and to carry forward to next 
half-year £449. The total amount added to reserve for the year 
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will thus be £1,500, and that account will stand at £3,100. The 
whole of the track, overbead line, and rolling stock has been kept 
in thorough repair during tbe past year out of revenue, The out- 
standing liabilities of the company amount to £29,000, and, with 
the object of discharging this debt, it was proposed that £30,000 
of 5 per cent. preference shares be issued at such time as the 
directors think advisable. Inasmuch as 5 per cent. interest has 
been paid on the loans, which will be paid off by the issue of pre- 
ference shares, the amount available for division amongst the 
ordinary shareholders will not be materially affected. 


1905. 1906 


Car-miles (Tyneside Tramway Co.'s cars) 666,820 674,694 


Passengers carried (Tyneside Tramway Co.'s lines) 8,809,432 4,247,955 
Total trafo receipts es es ee we oe * £22,996 
Gross profit .. PA £5,488 £7,792 


The CHarBMAN said that the improvement reported in August 
had continued, and had, in fact, increased. This was owing partly, 
they were told, to the brisk trade, and partly to the fine weather, 
but aleo to general progress. The number of passengers had 
increased greatly. The three junctions with the lines of the Cor- 
poration of Newcastle-on-Tyne had all been effected, and were at 
work. The last—the one at Fisher Hill—was made on November 
9th, and had since been working, giving a regular, though small, 
increase in their takings. The increase in the receipts of the com- 
pany had been £2,026 for the whole year, and of this sum £1,607 
was from their own lines and £419 from the running powers which 
they had with the Corporation of Newcastle. Of the increase, 
£750 was made in the first half-year, and £1,250 in the second. 
The expenditure had been £206 less during the same period. 
They had had a larger number of passengers in the same number 
of cars, and the mileage was 7,800 miles more. The receipts for the 
whole year were £22,951, and of this sum £18,472 was got from their 
own system by their own cars, £3,279 from the Corporation cars 
running on their system, and £1,229 from their cars running on 
the Corporation system. Ап important point in the report was 
the position of the reserve fund. Last year it stood at £1,500, 
and they had added £1,600, bringing it up to £3,100. He moved 
the adoption of the report and balance-sheet. 

Dr. R. SPENCE WATSON seconded, and the motion was carried. 
Resolutions, declaring the dividends as above, and reappointing 
the directora who retired, were carried. 

A special meeting was then held, at which it was decided that 
£30,000 of 5 per cent. preference shares be issued at such time as 
the directors think desirable. 


Newcastle and District Electric Lighting Co., Ltd. 


THE directors’ report for 1906 says that as anticipated the gross 
receipts show а large increase, and the financial year just entered 
upon will show a still better increase. The profits from the 
Newcastle stations, after deducting directors’ and trustees' fees, 
income-tax, &c., amount to £18,189 as against £14,835 for 1905, and 
the profits on the Newburn Station to £787, as against a loss 
last year of £766. A dividend is recommended at the rate 
of 5 percent. per annum for the half-year ended December 
3186 (1-вв income-tax), which together with the interim divi- 
dend paid in August makes 5 per cent. for the year, but 
owing to the more gradual progress at Newburn it has been 
found necessary to draw upon the reserve fund, which will 
then stand at £10,000, leaving to be carried forward to the 
eredit of the present years profit and loss account the sum of 
£2,248. In view, however, of the increased receipts and reduced 
costs it is not anticipated that it will again be necessary to trench 
upon this fund. The number of units sold during the year was 
8,076,770, as against 5,533,702 for 1905, being an increase on the 
year of 45˙9 per cent. During the month of January, 1906, 856,893 
units were generated, whereas for the same month this year there 
were generated 1,181,908 units. The percentage of increase in 
profit for 1906 over 1905 is 27˙9 per. cent., whereas the increase in 
capital amounts to only 9'8 per cent. It will be clearly seen there- 
fore that with & capital stationary (except for normal extensions), 
and an increasing revenue, the company should rapidly improve its 
position. 


Charing Cross, West End and City Electricity 
Supply Co., Ltd. 
THE directors’ report for 1906 first expresses deep regret at the 
death of Mr. Stefano Gatti, one of the founders of the company, 
West END UNDERTAKINGS. 
1906. 1905, 
£126,146 compared with £180,788 
84, 82,086 


” 39 


The gross earnings of these undertakings 
from sales of current, rents, &c., were .. 
The expenses, including depreciation, were 


And the net earnings were x x £42,058 з T. £48,647 


After adding the balance of £14,437 from last year, and paying 
interest on the debenture stock, there is & balance on net revenue 
account of £42,575, out of which the preference dividend for the 
year bas been paid (£18,000). The interim dividend paid for the 
first half-year at the rate of 5 per cent. per annum on the ordi 
shares amounted to £10,000, and there is a balance of £14,575, out 
of which it is proposed to pay a final ordinary dividend for the 
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second half-year at the same rate (£10,000), making 5 cent, f 
the year, and to carry forward £4,575. = j 


In the West-end the company has added the "e: 
equivalent of &-c.p. lainps E - .. 57,308 compared with 49.69 
Making & total now connected with the mains ' 
0 “* $5 m d os .. 510,589 ЕА „ 453,996 
Which may Бе classified as— 
Lighting and heating .. - 8 .. 888,614 ï „ 349,690 
Motors xz at т cs vs .. 126,915 КА „ 103,655 
The latter expressed in H. r. being .. бИ = 5,079 m „ 4146 
Mileage of mains laid .. - ix ; 860 10 к 347 


The demand for electric energy is thus increasing, but owing to 
various causes the price obtainea has decreased. Ав а result of the 
recent quinquennial assessment, the parochial rates show an 
increase of £3,210. Almost all the other items of expenses are 
lower, and the directors expect a marked saving in expenses during 
the current year. 

A sum of £4,750, which had been reserved out of the revenue of 
the West End Undertakings during previous years to meet contin- 
gencies, which the board are satisfied will not arise, has been added 
to the amount brought forward from last year, and appears in the 


net revenue account. This item is independent of a similar item 


which appears in the City Undertaking acoounts. : 


City UNDERTAKING. 
1906. 1906, 


£105,608 compared with £95,840 
57 58,841 


The gross earnings of this undertaking from 
sales of current, rents, &c., wer 
The expenses were s s € 


— 


and the net earnings were - .. £48,178 „, s £41,999 
Interest on debenture bonds and loans and 

the dividend on the City Undertaking 

preference shares absorbed e" .. £47,687 " » 244,773 


Leaving a balance of.. Ст. 240 „ 4, Dr. £2,972 
which bas been applied in reduction of the debt to the West End 
undertakings for dividends on the City Undertaking preference 
shares paid under guarantee now expired. This debt has been 
further reduced by the sum of £4,750, set aside out of revenue 
during previous years against certain contingencies which the Board 
are satisfied will not arise, and now stands at £4,406, against £9,647 
on December 3let, 1905. 


1906. 1906. 
In the City the company has added the equiva- 
lent of 8-c.P. lamps is e АР .. 41,475 compared with 70,1% 
Making a tota] now connected with the mains 
ee ee oe 412,684 ry} 97 $71,209 


of kk ra 19 5 а 
Which may be classified as— 


Lighting and heating .. .. 204,409 » „ 204,509 
Motors M M M 23 .. 118,275 $5 " 96,100 
The latter expressed in н.р. bein. 4,731 " n — 9RR 
Mileage of mains laid. oe ee oe oe 210 LE ” 268 


As a result of the recent quinquennial assessment, the parochial 
rates show an increase of £2,536, but the total costs in the City 
per unit generated have decreased. 

Mr. Rocco Gatti has been appointed a director of thé company 
in the place of the late Mr. Stefano Gatti, and Mr. John M. Gatti 
has been appointed managing director. 

The report refers briefly to the arrangements that have been 
made with other electric lighting companies in London to form a 
committee, which is promoting a Bill in Parliament seeking authority 
to link up the mains of the several companies. 


ELECTRICITY GENERATED, бор, &., IN 1906. 


| West End Undertakings— 


Generated in k. O. r. units : x - ša .. 9,916,232 

Bought in B.O.T units ee ee ee ee oe ee een 4,597, 

Bold.—Publiclanps ..  .. ee ee . 458, 
Other sales 9,768,926 


Total sold in B. O. T. units д T a a 
Used on works, and transmission and distribution losses 


Total accounted for. ES is . . 14,518,961 
Number of public lamps s 2» s a s ex 1 
Total maximum supply demanded in xw. IE EE 5,868 


City Undertaking— 
Generated in B.o,T. units е А i es 
Bonghi in B. O. r. units. M 94 РЕ ane " P 843,400 


Used on works, and transmission and distribution losses " 8,499,658 
Total accounted for .. а " ee. e. 15,382,165 
Total maximum supply demandedinxw...  .. . 10,508 


Scarborough Electric Supply Co., Ltd. 


THE annual meeting was held on February 21st. 

Mr. G. ALDERSON SMITH, in moving the adoption of the report 
(see ELEcTRIcaL Review, February 22nd, p. 318), said he was 
sorry that the more liberal discount allowed to consumers had not 
led to increased consumption. The whole situation was summed 
up in the report, when it stated tbat the receipts for energy 
supplied for lighting had suffered from bad trade and empty 
houses in the town. 

‚Мт. A. A. CAMPBELL Swinton, in seconding the motion, said the 
directors had pressure on the one side from the people of Scar- 
borough who wished to have the price of electricity reduced, and, 
on the other, there was the duty which the directors owed to the 
shareholders, to see that the dividend was not unduly reduced. Аз 
to the future, great improvements were expected to be effected 
shortly in connection with electric lamps. They could not expect 
the price of the light to be cheaper, but if they could get more 
efficient lamps it would produce the same resulta. Recently there 
had been put on the market incandescent electrio lamps of double 
the efficiency of the present lamp ; that was to say, to obtain the ваше 
amount of light required just hat the amount of energy. There 


— 
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was not the slightest doubt that these high-efficiency lamps 
would be on the market in a year or two at the outside, or, perhaps, 
within six months, at the same price or a little more than the 
present ordinary incandescent lamp. 

Tbe report was adopted. 

The CHAIRMAN moved the payment of a dividend (free of income- 
tax) at the rate of 44 per cent. for the year, placing £500 to 
the depreciation fund, and carrying forward £172. 

Mr. G. L. BEEFORTH seconded the motion, which was adopted. 


London United Tramways (1901), Ltd. 


Tax directora’ report for tae year 1906 shows that the operation of 
the undertaking during that period resulted in gross receipts 
amounting to 327,896, and the working and general expenses, 
maintenance and repairs, to £184,921, leaving, with the balance 
brought forward from last account, a net revenue of £144,091. 
After payment of debenture interest and the dividend on the 5 per 
cent. preference shares for the year, and providing for income- 
tax, there remains £33,840. An interim dividend at the rate of 
3 per cent. per annum, less income-tax, amounting to £11,021, was 
paid in August last, leaving a balance now available of £22,820. 
Of this amount it is proposed to appropriate £11,970 in pay- 
ment of a final dividend on the ordinary shares for the half-year 
ending December 31st last at the rate of 3 per cent. per annum, lets 
incom e-tax, to place £10,000 to reserve fund for renewals, and to 
carry the balance of £849 to the credit of the next account. The 
reserve fund of £15,000 bas been invested in first class 
securities, and the interest derived from the investments during the 
past year has been credited direct to the reserve fund. The gross 
receipts show an increase of £26,488, and the total number of 
passengers carried was 55,355,281, an increase of 6,198,142. 


Sections of the company’s system in Surrey and Middlesex, together about 
12 miles of tramway, were completed and opened for public traffic in the months 
of March and May last. The earnings of these lines indicate that when com- 
pleted and linked up with the County Council system in South London they 
will prove of the greatest value to the undertaking as & whole. The construc- 
don of the Wimbledon, Merton and Tooting extensions is progressing 
favourably, and it is expected that they will be ready for opening in May next. 
Under the Company's Act of 1902the tramway from the south side of Ham- 
mersmi Bridge, through Barnes and Mortlake to Richmond, and there con- 
necting with the Jine to Kew, was authorised. The powers sought in the same 
Besson linking up this line with Hammersmith, were refused owing to the 
opposition of the L.C.C. In the following year the company applied to Parlia- 
ment for sanction for the construction of an underground electric tramway for 
the purpose of effecting this desirable connection with the main system at 
Hammersmith, but were again unsuccessful. The period within which the 
statutory powers for the Barnes and Mortlake line were required to be exer- 
cised expired last August, and the directors deeined it advisable in the com- 
pany's interests to abandon the line. The powers have therefore been allowed 
to lapse. Successful arrangements have been inaugurated during the past two 
months fot tbe interchange of traffic by means of through booking between the 
company's tramways and the District and Great Northern, Piccadilly and 
Brompton Railways. Tbe directors regret that Mr. Walter Abbott having to 
return to America, has resigned bis seat op the board. The Hon. Sydney 


Holland hae accepted & seat on the board. 

The meeting is to be held at Winchester House on Monday. 
An extraordinary meeting will follow to approve the company’s 
new Bill, and alter the name to the “ London United Tramways, 


Ltd.” 


African Trans-Continental Telegraph Co., Ltd. 


At a meeting held at 2, London Wall Buildings, E.C., the 
directors submitted their report on the operations of the company 
from May, 1898, to the present time, together with balance-sbeet 
showing the position of the company at March 31st, 1906. No meeting 
has been called since that presided over by the late Mr. C. J. Rhodes 
on May 19th, 1898. The undertaking has from the outset been 
treated as the personal scheme of Mr. Rhodes, and until his death 
in 1902, the direction of the company was largely under his 
personal guidance. In 1899 he visited Berlin and arranged terms 
with the German Government for the construction of the line 
through German East Africa, and of certain branch lines in that 
territory, and for working such lines. The expenditure on con- 
struction and general purposes from the incorporation of the com- 
pany amounts to upwards of £300,000. The shares issued at par 
met £226,850, and the -balance, about £79,000, constitutes a debt 
due to the British South Africa Co. There are 73,150 shares un- 
imued. Pursuant to the arrangement with the British South 
Africa Co., an agreement was made in July, 1898, for that company 
to work the telegraph system. Altbough originally made for three 
years, the working arrangement has been continued, and in sub- 
stance is still in force. Since the conception of this company as a 
ten- continental! line, conditions bave considerably changed; 
transmission rates have been reduced from 88. 114. per word in 
1892 to 2s. 6d. per word at the present time, making the raising of 
further capital for completing construction & matter of great 
lty, even if it be expedient. Telegraph lines are being 
gradually brongbt down from Egypt and tbe north, and in time, no 
doubt, gaps now existing will be filled and a tbrough line establiebed, 
When it may be possible to secure a share of through traffic. 
Further connections with coast towns, such as Mombassa and Dar-es- 
Selam, and the gradval development of the whole of Central Africa, 
will add to local traffic and provide additional sources of revenue ; 
bat along time must elapse before it can be hoped to make the 


line self-supporting or profit-earning. Under these circumstances, ° 


the directors recommend that the existing arrangement with the 
British South Africa Co., modified as may frem time to time be 
deemed advisable, be continued. Meanwhile the directors will endea- 
vour to link up the system with coastal lines, particularly Mombassa- 
Wadilsi and the contemplated German line from Dar-es-Salam. 
In their last report, the direct тв announced the construction of the 


main line from Umtali, in Rhodesia, toa point some 30 miles north 
of Bandawe, which lies about balf way up Lake N; asa, ard s me 
350 miles north of Blantyre, in the British Central Afri-a Protec- 
torate. The route of the existing line owned by the company is as 
follows: 

From Umtali, in Southern Rhodesia, through Tete, in Portuguese Eas Africa 
where it crosses the River Zambesi, to Blantyre, in the British Centr 1 Africa 
Protectorate; thence along the Western Shore of Lake Nyasa, throuch Domira 
Bay and Florence Bay to Karonga, where it leaves the lakeand strikes a north- 
westerly course across the Tanganyika Plateau, through Fort Hill, Nyala, Ikala, 
Fife and Abercorn, to Kituts, which lies on the extreme south-eastern shore of 
Lake Tanganyika. From Kituta it proceeds ina northerly direction, roughly 
[апе with the lake, bnt a few miles to the east of it, cro:ses the Kalambo 

iver into German Territory, and passes through Bismarckburg—now the local 
headquarters of the German East African Administration, and the seat of a 
native garrison officered by Germans--to Udjidji, where construction hasceased, 
and a station for the receipt and transmission of telegrams has been opened. 
A branch line 128 miles long connects Domira Bay (Lake Nyasa) with Fort 
Jameson, the headquarters of the African Trans-continental Telegraph Co., and 
the Administrative centre of North-Eastern Rhodesia. Another branch runs 
from Chikwawa, in the British Central Africa Protectorate, to Chiromo, on the 


Portuguese Frontier. 

The total length of line constructed is now 1,584 miles, thus :— 
Trunk line, Umtali to Udjidji, 1,389 miles; brauch line to Fort 
Jameson, 128 miles; branch line to Chiromo, 67 miles. In 
anticipation of the time when it may be poseible to join up the 
line with the Soudanese telegraph system, the consent of thc 
British Government to the passage of the line through British East 
Africa has been obtained. 


Тһе fourth annual meeting was held on Monday at London Wall 
Buildings, E.C. The Duke of ABERconm presided, and raid that 
they had lost several substantial supporters in South Africa by 
death, and many things which would have been carried on with 
prosperity and success had therefore had to be held in abeyance. 
He would ask Mr. Macguire to state if there were any prospects of 
Mr. Rhodes's somewhat personal scheme of linking up North and 
Sonth Africa by means of telegraphy ever being realised. 

Mr. Ковевт MacavIRE, in seconding, remarked tbat the line had 
been completed at a point in German East Africa called Ujiji, and 
that the undertaking was being worked at cost by the Britisn South 
Africa Co., and he regretted that there was a deficiency on 
each year's working, but that had been gradually decreasing. In 
March 31st, 1903, the deficiency was £3,592, and each succeeding year 
there was a deficit of £4,112, £1,710, and £1,425 respectively. When 
Mr. Rhodes first started working that company the cable rates were 
88. 11d. per word, which was really а monopoly charge, but tbe cost 
bad since been reduced—he would not say by competition, but they 
certainly had to reckon with tbat—to 28. 6d. per word, and therefore 
the prospects held out by Mr. Rhodes no longer existed, and the 
charge of 28. 6d. per word was not now a commercial success. He 
did not know whether that condition of things would change, but 
he thought the scheme of trans-Continental telegraph was an under- 
taking which would certainly be carried out. There were certain 
gaps between Cairo and Cape Town. There was a gap of 320 miles 
to complete the line through German East Africa; and tbence to 
Wadela, in British East Africa, north of Lake Victoria Nyanza, 
was а length of 250 miles. There was already a connection between 
Wadelai and Mombassa on the coast, and there were only those 570 
miles to complete so as to have a through connection between Cape 
Town and Mombassa. There was another gap from Wadelai to 
Gondokovro of 220 miles, and a final break in the line between Bor 
and Tampika, leaving some 1,020 miles to be constructed. When 
those remaining lines had been built, the scheme which Mr. Rhodes 
started would have been completed. The directors, however, did 
not intend to put any suggestion before the shareholders at present 
for its completion. Mr. Beit had left а sum of £1,200,000 to be 
devoted to improving means of communication in Africa, and the 
directors of that company would put before the trustees of tbat 
bequest, a proposal which they might consider favourably for com- 

leting that great scheme of Mr. Rhodes's in which he (Mr. Macguire) 
ew Mr. Beit took a great interest. He thought if the british 
South Africa Co. were prepared to go on with the present 
arrangement, it would be the best policy for the shareholders to 
allow that arrangement to exist and await events. 
The report was adopted. 


Lancashire United Tramways, Ltd. 


THE report of the directors to Dec. 31st, 1906, states that as this 
is the first balance-sheet it may be desirable to offer some explana- 
tion as to the relationship between the company and the subsidiary 
companies (the South Lancashire Tramways Co., the Lancashire 
Light Railways Co., Ltd., and the New St. Helens and District 
Tramways Co, Ltd.) This company owns the whole of the issued 
share capital of the South Lancashire Tramways Co. and the Lanca- 
shire Light Railways Co., Ltd., and over 80 per cent. of the shares 
of the New St. Helens and District Tramways Co., Ltd., but these 
companies are the actual owners or lessees of the tramways, and 
are the operating companies. The traffic receipts there fore go 
direct into the coffers of these subsidiary companies, and any profits 
made by them in the working of their respective systems would be 
paid over to this company as dividends on the share capital. Тһе 
accounts of this company therefore do not show the traffic receipte, 
but these are published weekly in the Press. This company owns 
the generating station at Atberton, the sub-stations, car-sheds, &c., 
and supplies electrical energy to the South Lancashire Tramways 
Co. st a price, which, thovgh equitable for s supply of this 
character, with the rents, &c., this year absorbs practically the whole 
of the profit on the tramway undertaking for the period under 
consideration. No details of the results of the actual operation of 
the tramways are given, a8 the period covered includes only three 
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winter months working of the extensions, and the balance-sheet of 
this company covers a different period from that of the balance- 
sheets of the subsidiary companies. There details will, of course, 
be given in future reports. The net working profit for the period 
covered by the profit and lss account amounts to £7,693, and after 
payment of the prior lien debenture stock interest there is a 
balance of £317. The profit only covers the period of trading from 
March 1st, 1906, this being the date on which the assets of the old 
company were conveyed to this company, the profits prior to this date 
being taken into the purchase account. The extensions of the South 
Lancashire Tramways Co.'s system, which have involved large 
additions to this company’s buildings, plant and machinery, now 
prove an increased source of revenue, but inasmuch as these 
extensions were not completed until the end of September, the profit 
and loss account now presented only includes the increased revenue 
for а very short period. The issue of £250,000 prior lien debenture 
stock which was contemplated in the scheme of reorganisation passed 
by the debenture-holders of the old company, was successfully made, 
and the whole amount has been paid up. "The final accounts for 
the extension works have not yet been made up, but there is every 
indication that the cost will be well within the estimates put 
forward in the prospectus offering the prior lien debenture stock. 
The negotiations with the St. Helers Corporation for a new lease 
of the tramways in St. Helens baving failed, the directors offered 
to purchase the shares in the New St Helens and District Tramways 
Co., Ltd. A large number of shareholders availed themselves of the 
offer, and in consequence the company now hold over 80 per cent. 
of the capital of the St. Helens Co. In addition to the echeme of 
extension outlined in the prospectus, the company has acquired, 
through its ownership of the South Lancashire Tramways Co., a lease 
of the tramways belonging to the Farnworth U D.C. The tramways 
comprise about 7 miles of track, and provide additional connections 
with the Bolton Corporation Tramways. The rolling stock has 
been purchased from the Council at a cost of about £8,000, which 
has been provided out of the proceeds of the debenture issue. 
Arrangements have also been made for acquiring a lease of the 
Clifton Light Railway (about a mile in length) whicb, when com- 
p'eted, will provide another connection between Bolton aud Man- 
chester. 'The total track mileage now controlled бу the company, 
including the St Helens Tramways and the Clifton Light Railway, 
amounts to 74 miles. 


The Hon. ARTHUR STANLEY presided at the second ordinary 
general meeting held at Liverpool, on Friday, and moved the 
adoption of the report. At the outset he offered an explanstion as 
to the relationship between the company and the subsidiary com- 
panies, and stated that in addition the company had acquired 
through its ownership of the South Lancashire Tramways Co. a 
lease of the tramways belonging to Farnwcrth U.D.C. This 
svstem comprises 7 miles of track, and intervenes between the 
Bolton Corporation tramway system and the South Lancashire 
Tramways Co.’s line which connect to Manchester. The company 
has also acquired a lease of the Clifton Light Railway, which will 
again form another connection between the old Farnworth system 
‘and the Salford Corporation tramways. So that when this is com- 
pleted, the United Tramways Co. will provide the shortest and 
most direct tramway system between Bolton, through Farnworth 
to Manchester. By these various arrangements the company 
now own or contro] the whole of the tramways connecting 
Liverpool to Bolton and Manchester, with three distinct 
connections at the Manchester end, ard they also connect 
with Wigan. Turning to the accounts, it was shown that the net 
working profit amounted to £7,692, and as the whole of the system 
had only been in operaticn in its entirety for three winter months, 
the chairman thought that was certainly satisfactory. As far as they 
had gone, the new lines had fully come up to their expectations. 
They, of course, could not tell what tbey were like until the summer 
months, but if they had a fairly good summer—if they did not have 
an experience like Christmas when it cost them £500 in two days 
he hoped they would not come empty-banded before the share- 
holders next year. Before sitting down the chairman said the 
company was very much indebted to the services of Mr. Salter, the 
general manager. 


Notting Hill Electric Lighting Co. 


Sır WM. CROOKESs, F.R.S., presided at the meeting held at Win- 
chester House, on Tuesday. ! 
: In moving the adoption of the report (see ELECTRICAL REVIEW, 
February 22nd, p. 313), he said that the share and loan capital had 
not been altered in any way, but by husbanding their resources and 
using their depreciation fund, they had been able to proceed since 
the year 1904 without any further issue of capital. "The capital 
account gave the details of the additional capital expenditure 
made during the year, amounting to just under £3,000, the smallest 
amount of capital expended in any one year since the company 
commenced serious business. Over £2,000 of the new capital went 
on mains which had all been laid to connect up new customers, and 
to strengthen some of the old supply mains which were becoming 
almost over-loaded. The total capital expenditure to date was 
£231,358, and the capital receipts were £208,000. The receipts 
on the revenue account showed an increase of £1,600, but 
the net profit was only & few pounde higher than the previous 
year. This was due to two causes; the first, by the Wood Lane 
costs which had increased by reason of interest and sinking fund 
on account of the new station which was being erected there to 
meet the anticipated increase in the demand forcurrent. Although 
this was not in working order the two companies had to bear the 


expenses of the interest on the debenture stock and contribution to 
the sinking fund. The second cause had been the rise in rates 
paid to the local borough councils, which showed an increase of 
£500, and a total of £2,325, which added tothe proportion of rates 
paid on the joint works brought their contribution in local rates to 
over £3,000. This жава very high figure, and represented nearly 
2d. on every unit of electricity sold. If they took the accounts of 
the local authorities supplying themselves in districts which fixed 
their own assesament, they would find the rates worked out at con- 
tiderably less than jd. per unit. The net revenue account showed 
that the balance and profit with а small amount of interest received, 
brought the total to be dealt with up to £20,039, and on the debit 
side it would be seen that they had taken £3,300 of the 
ns for depreciation and sinking fund, and the debenture interest 
ad absorbed £4,541, leaving £12,194 for division amongst the 
shareholders. The depreciation, renewals, and reserve accounts 
showed a balance of £25,532, after writing off a small amount of 
loss on some obsolete meters which bad been sold. The Kensington 
and Notting Hill joint debenture stock sinking fund account 
showed that they had contributed over £6,000, and this appeared 
iikely to provide a substantial surplus at the end of the period for 
division between the two companies, as the sinking fund worked 
out at about 3; per cent., and was calculated at 3 per cent. They 
had generated and purchased 2,566,425 units, but the total quantity 
accounted for was only 1,516,354 units, showing a loss of about 
30 per cent. in transformation, distribution, &c., which was much 
higher than the percentege in more compact districts. It was, 
however, unavoidable, owing to the great length of their supply 
mains. The company had steadily increased its dividends, and 
from a loss of £550 in the year 1891, they made a profit of £20,000 
in 1906. It would be remembered that various electrical Bills 
were introduced into Parliament last year, which were not allowed 
to be proceeded with, and they would have seen by the report that 
the company had joined with the other electricity companies in the 
promotion of a, Bill which, if passed, would enable the companies 
to meet every demand for electricity for all purpcses, and to charge 
customers a reasonable rate for the supply. It had been freely 
said that there was an enormous demand for electricity in 
London for power purposes, but it had been shown by systematic 
canvass that the demand had been enormously overstated. In their 
district there was little demand at present, although they had done 
all in their power to develop and encourage it. The Bill would 
enable the companies to amalgamate, and more clearly define the 
conditions of purchase at the end of their term, which it was sug- 
gested should be extended from 1931 to 1949, in consideration of 
the companies accepting the obligation to supply electricity in 
bulk for power purposes at the low prices stated in the Bill. Con- 
riderable economics would be effected by allowing the companies 
to amalgamate or link ор. and a large amount of spare plant which 
the different companies had been compelled to keep, could be used 
to meet increased demande without the necessity of raising new 
capital. The result would be to benefit the consumer in & 
reduction of the charge. The London County Council bad 
also introduced a Bill, and although it was said that this would not 
injure any of the existing companies, they did not feel satisfied 
about it, and they were opposing it. The business which the 
L. C. C. could get would be probably carried on at а loss and would 
be detrimental fo the interests of London, and unless modified 
would prevent the development of the power bueiness of electric 
lighting companies. The companies had teen put to enormous 
expense in opposing the various power Bills brought before Parlia- 
ment for several years past, and it was hoped the question would 
be definitely settled at an early date. There appeared to be 3 
general idea that the companies were making enormous profit, but 
if they went into the figures they would see that the dividends paid 
on the capital invested since 1588 did not amount to а very bigh 
rate of interest, and in the case of their own company. it was less 
than an average of 44 per cent. Another fallacy was the statement 
that if electricity only cost 1d. a unit to make, it ought to be sold 
at 14d. per unit. Those who made the statement appeared to over- 
look the fact that it cost as much, or nearly as much, for distri- 
„bution as to make it, and there was also the loss and the rates to 
which he had alluded. With asettlement, however, of the questions 
now before Parliament, he looked forward to the future with 
confidence. 

Mr. A. E. FRANKLIN seconded the motion. Е 

Mr. Maxins asked if the board did not feel that the founders 
shares should be converted. 

The CHAIRMAN said the founders’ shares did not take a great 
deal of money from tbe company, and it had to be remembered 
thatin the inception of the company there was no plundering. 1t 
was & clean company, and the founders found the money to work 
the business, and were only now beginning to get a return. 

The report was adopted. | 

` 
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Yorkshire Electric Power Со. - 


Мв. A. G. Lupron presided at the half-yearly meeting at Leeds 
on 19th ult., and in moving the adoption of the report (see ELEC. 
REV., February 8th) he said that a year ago it was told them that 
- they would shortly have to borrow upon debentures. The time had 
come, but as the money market was not ina favourable position 
for a public issue or an issue to the shareholders, they had made a 
temporary arrangement with their bankers, who had lent £30,000. 
The £5,076 capital expended during the half-year bad been spent 
on cable extensions, connections, &c., in places where they һа 
consumers, The working expenses for the half-year were £5,187, 
and the receipts £3,528. The company was steadily progressing, 
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bat its progress was not во rapid as some had hoped it would be at 
the beginning. They knew already that the sales of electricity for 
1907 would very greatly exceed those for1906. Their district was 
entirely different from the South Wales district ; they were not de- 
pendent on any one industry. They had got a good plant, which was 
running well, and had not had to scrap a single bit of plant, and 
they were getting customers very rapidly wherever their cables 
went. Since the report was issued they had made an agreement 
for over 300 Kw. with new consumers. 

In reply to questions, it was stated that if the output were taken 
for the last month it would seem that it had already increased to 
the rate of 2.000.000 units a year, and it was estimated roughly 
that about 3,500,000 units would fully cover all expenses and out- 
goings, and Mr. Woodhonre, the engineer, considered that that 
amount would practically be reached when all the consumers with 
whom agreements had been made were put on. By the end of this 
year it might be taken as definitely certain that everything would 
balance out; then they would go forward to profit, and with only 
one-third of the station loaded. 

The report was adopted. 


Yorkshire (West Riding) Electric Tramways 
\ Co., Ltd. 


MR Н. S. Leow presided at the second annual meeting held at 14, 
Victoria Street, S.W., on Friday last. In moving the adoption of 
the report (see ELEROTRICAL Review, February 22nd, page 317), he 
pointed ovt that £5,000 had been placed to depreciation as against 
£3,000 in 1905. The receipts per car-mile continued low, but they 
showed a little improvement. They had increased by 524d. to 
71084. From the commencement of last year for the first ten 
weeks they had shown an increase of £205 per week consequent 
upon the opening of a new section, but that had not continued 
throughout tbe whole of the year. The total increase on that 
tection for the year was £4,792, or £92 (average) per week. The 
working expenses remained remarkably low (3:963d. against 3°745d. 
in 1905). This increase was due to expenditure upon road main- 


tenance for which they spent £2,070 compared with £296 in 1905. 


The rad maintenancé per car-mile was 351d. against only 056d. 
in 1905. Other items of expenditure had been reduced. It was 
estimated that the cost of maintaining the macadamised roads was 


43,000 per annum, and that was an estimate for forthcoming years, 


and it showed that it must be more economical if possible to as 
quickly as possible pave the roads with granite cubes. With that 
in view, in order to lessen annual expenditure, the board 
decided to put aside each year £5,000 for the purpose. As 
that was done the expenditure on macadam would be less and less. 
The percentage of expenses to receipts was 51:40 per cent. as 
against 02:46 per cent. in 1905. The service now running was 
capable of carrying twice as many passengers without any increase 
of working expenses. The new route of tramways between 
Normanton, Castleford, and Pontefract (seven miles) were opened 
in October and promised to become profitable, and the board was 
more than satisfied with the traffic so far obtained thereon. |The 
staff pow consisted of 287 persons, an increase of 67 for the 
yesr. Turning now to quite a new subject, he said that a company 
called the Lofthousc Park Co. had been formed, owning about 
50 acres of land midway between Leeds and Wakefield, and the 
object of the company was to develop that land as a place of 
public amusement. The company's tramway ran between the two 
cities, Every person who visited the park would be a profit to the 
tramway company. Residents were looking forward to the 
opening. Under there circumstances, the board had come to the 
conclusion that it was of such paramount importance tbat that 
place should not only exist, but that it should be opened and made 
as attractive as possible as quickly as possible, and so the board 
decided to take £4,500 in second mortgage in the Lofthouse 
Park Co., and if it thought it expedient, to subscribe for the 
necessary number of shares over and above those already taken 
by outsiders in order to equip the park and open it. But, as all 
this took money, he referred them to the capital account, while he 
explained the position. For that purpose he proposed to leave 
out the item of ordinary shares entirely, and take only the two 
items of debentures and preferences which amounted to £506,305. 
That represented money actually spent, but to that must be added 
a debt now owing of £50,000—mostly owing to the contractors Оп 
account of the new route between Normanton and Pontefract, and 
tome of it for the £4,500 lent to the Park Co. on second mortgage, 
and some of it for money which they proposed to subscribe for 
shares in the Park Co. Therefore it might be taken that when 
that £50,000 was paid, the business represented a cash outlay of 
£556,000. Of that sum £446,000 had been spent on construction, 
and £110,000 in paying vendors, law and Parliamentary charges, 
commissions, and such like things. His object in giving them 

ese figures was to show what real tangible security there was for 
the debentures, and consequently to give himself an opportunity of 
showing them the necessity of raising more money. £275,000 had 
been borrowed representing the amount of the debentures borrowed 
on the product of the labour and material costing £436,000, con- 
sequently they һай a security, moreover, the goodwill of a running 
and improving business, and also the security of the Acts of Parlia- 
ment, which could not be obtained to-morrow under a cost of 
£50,000. The security, therefore, во far ав the debentures were 
concerned, was quite good, and should in the course of a few 
years become a gilt-edged investment, but there was no more 
margin for further borrowing under that head, although а had 

Wer to raise another £125,000. How were they to deal with that 

bt of 250,000? Upon the position of the shareholders depended 


* shareholders. 


greatly the answering of the important question as to the payment 
of the dividend on the preferred shares. The board was quite con- 
scious of the fact that it was not a entisfactory state of affairs to 
have large arrears of cumulative dividends to make пр. It also had 
to recognise tbat it was not possible—and if possible, not right—to 
borrow more on the first debentures. How were they, then, to 
таієе the money? They had gone into the figures carefully, and 
he had come to the conciusion that, if he could borrow about £30,000, 
and if the traftics improved, he might say that when they met next 
year there should be a substantial cash dividend for the preference 
shareholders. Had it not been for him personally that tramway 
would have failed in its construction—in fact, it would bave gone 
into liquidation. Не did not feel inclined again by himself to step 
into the breach and lend the whole of that £30,000 except on such 
onerous terms as he would strongly advise the company not to 
listen to, but he was quite willing to co-operate with his colleagues, 
who were large preference holders like himeelf, and finance the com- 


- pany on such satisfactory terms as would snit those who lent the money 


on the one hand, and on the other would place the company in 
& position to pay a cash dividend on the preferred shares at the end 
of this year if that cash dividend were earned. Forthat purpose he 
proposed to the shareholders, without prejudice, that the preference 
shareholders lend that +:30,000 at 6 per cent. to be paid off at the rate 
of not less than 22,000 every year out of the earnings, thus paying 
the whole off in fifteen years, or at any time, and take a second 
mortgage or notes as security for that loan, those notes ranking after 
the first debentures. In a very short time the board would 
prepare a circular which would put the case fully before the 
He himself would be personally prepared to lend 
£5,000 on those terms. 

Mr. E. бснехск seconded. 

Some questions were asked by a SHAREHOLDER who wished to 
know the length of the lines finished and untinished respectively, 
his object being to compare the estimate in the original prospectus 
with the expenditure which had been actually incurred for the lines 
now running. It was stated that 40:382 miles were running, and 
that there was no track now laid down that was not working. They 
had powers for other lines. 

The report was adopted and the retiring directors and auditors 
were re-elected. 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned securities to be quoted in the- Official List: 

Baker Strect and Waterloo Railway Co.— Further issue of £160,000 perpetual 
4 per cent. debenture stock. 

Compania de Gas y Electricidad de la Habana.— £150,000 6 per cent. bonds of 
£100 each, Nos. 1 to 1,500. 
ee Tramways Co.--28,723 shares of £10 each, fully paid, Nos. 1 to 

5723. 

Applications bave been made to the Committee to allow the 
following securities to be quoted in the Official List :— 

Anglo-Malay Rubber Co., Ltd. — Further issue of 10,000 shares of £1 each 
12s. 6d. paid, Nos. 140,001 to 150,000, ы 

National Telephone Co., Ltd.—Further issue of £560,000 deferred stock. 

Rosario Electric Co., 1,td.—15,000 6 per cent. cumulative second preference 
shares of £5 each. 


Metropolitan Electric Supply Co.— The directors 
recommend a final dividend for 1906 of 4s. on the ordinary shares, 
making a total oistribution for the year of 8s. per share, or 8 per 
cent. In the previous year the dividend was 10 per cent. 


City of Buenos Ayres Tramways Co. (1904), Ltd.— 
Mr. E. H. Woods, presiding at the meeting held last week, said that 
the prosperity of the company was bound up with that of the 
Anglo-Argentine Tramways Co., which was doing a splendid 
business. The net revenue for the twelve months under review 
amounted to £65,634. The quarterly dividends for the nine months 
to September 30th had absorbed 446, 500, and the board proposed 
a balance dividend of 1s. 3d. per share: 43,500 was to be transferred 
to the fund for the redemption of share capital, which now stood 
at £14,173. The amortization for the debenture stock stood at 
£12,258. 

Blackpool and Fleetwood Tramroads Co.— Pre- 
siding at the annual meeting on Friday, Mr. George Richardson 
said tbat the year had been a record one for them. Including the 
sum brought forward from the last half-year (states the report), the 
balance of profit made by the company, after providing for deben- 
ture interest, is £11,201. "The directors recommended a dividend 
for the halt-year at the rate of 8 per cent. per annum, leaving a 
balance of £2,201 to be carried forward. During the half-year 
1,830,093 passengers were carried, and the receipts from all sources 
amounted to £24,532. Last year the dividend was at the rate of 
9 per cent. i 


County of London Electric Supply Co., Ltd.—The 
directors have decided to recomm: nd payment of final dividends 
upon the preference shares at the rate of 6 per cent. per annum 
for the half-year ended December 31st, 1906, less iucome-tax, and 
on the ordinary snares at the rate of 6 per cent. per annum, less 
income-tax, for the same period, making 5 per cent. for the year 
on such shares. The sum of £21,000 has been placed to reserve 
for depreciation and about £5,000 carried forward. Last year the 
same dividend was paid. 


Mexican Light and Power Co., Ltd.—The directors 
in their report for 1906 state that during that period the gross 
earnings were $3,854,194, and the operating expenses were 
$1,476,975; $113,323 was applied to maintenance of plant and 
$1,075,286 carried forward. 
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ELECTRIC TRAMWAY AND RAILWAY 


TRAFFIO RETURNS. 
Fort | Receipts for No. Ai Route. 
Locality. night the | of | Total to date. | miles 
а. К ended. \fortnight. ‘wks. open. 
| с2а :| „% , L г 4° 0 y 7 
Aberdeen .. Feb. 20 | 2,331 47 97 53,962 (+ 1,12 144 
Ayr ee ee e. [1] 16 326 — 24 40 | 12,014 + 23 8 ee 
Bath. n 920. 119) 4 15 8 4.8490 — 162 13 
Belfast oo @e „ 22 6,314 + 626 8 | ee | oe 40 + 63 
Birkenhead ,. T wee + 69 47 49.280 + 811 18°62 ,. 
Birmingham.. eo» 16 10,483 va 16 5, 831 2 "e 
Blackburn ..  ;.' » 90; 1.712 + e 47 48.4 4 2945 196, .. 
Blackpool Corp. .., , 21 ! 0600 + 23 45 61,477 : 8,627 1b87 . 
" —Fleetw'd » 23 351 — 15 7 1336 ,+ 25 825 .. 
Bolton .. n 21 3,816 929) 4T MINU + 769 90 + 1 
Bournemouth ..') „ 20 2,16 — 47 103 — "5,806 + 9,5824 21˙5 423 
Bradford, 23 10+ 141 47 2 озна |4 7,50 68 + 
Brighton ee ° | n” 21 , 1,327 — 71 17 | 44,545 ee А) EN 
BAL a Bm „ 22 9,110 — 101... MET рЫ Li С 
it. Elec, Trac. Co. 
Airdrie vs vu gi 1, 430 + 10 6 1.407 — 21 866... 
Barnsley oo „ 15 903 at 2 [T! ' 914 - 30 n ee 
Barrow .. „ 15 403 - 7:,. 1310 + н 587 .. 
Cavehill . oe} gp d^ | эз 19 „ | 305 + м .. MA 
Devonport | a do s Mmo- 1 ww 2.721 + 43 8'85'., 
„ | , т | no * * TI nie ni E MS sa 
ravesen e D t | . 251 — 5 6 vs 
Greenock .. бал 3 15 1.149 — 13 н 3.591 — 683 725 „ 
Hartlepool .. „% 1% 4% M'n I. - 16 67/2 
со ә» 15 24 — 2 sit s 85 — ү n {уе 
eamington TN 2 | 2 — S 
Merthyr .. . „ 15 370 P A „ | ao + 65 9" 
tMetropolitan ee Т) 15 6,753 | 1,486 ЕТ 22,7 + 4,923 22 PE. 
Middleton. „ 15 652 P 33 „ 2.77 — 0 85. 
Mid. Joint Com'tee „ 15 12.017 — 478 „ 37,996 2.188. 
Oldham — Ashton, „ 1 LOSS! R p 3.4% 20 9718... 
anten. ie glam an зеі Mmi 
Rein а ee Qu) "5 $75 1 
ee ee р | 99 ate "| 1] ee 
Southport . „ 16; 97 — 83, „ 1.22 — 2019 817 . 
Es Metropolitan ary ($) s | 115 | . 46 | 97 P + 726 55 1 T 
Wwan ses ec d , п" i М i ee 
Tynemouth oe | " 15 | 473 — 26 | ў; о DAR 121 3˙J75 
eston-s-Mare .. , 13 4» — B| gy 51.— kh B „ 
tWorcester.. oe | ” 15 | i I zi у "1 E — | ] 6:15 | js 
Wrexhuimn .. 825 "es EET 51 — 28 Se 
Yorks. Wool. Dist. 5 15 1,679 + 109] „, | 3.481 + 102 | 17. | .. 
Miscellaneous. „ p^ 2 — Г | " 1112 — 660 wg 
Burnle T oe 298 2.150 4 32 is А 8 
Burton op-Treut oe | * 24 511 2 47 13,291 — 511 10 41.5 
Bury .. Ее .. „ 17 1,74 Sa 46 44,523 .. 1065 „ 
Cardin „ 16 3.86% — 35 46 94411 + 1,174 1687... 
Carlisle 0O .., 21 277 ц 8 1.107 — lei. 
8 and Dist. | n “ E t 165 | З | 355 + 15 acr ab 
or es ee ee, ё ub 7 Г) [n v — ? ee 
Croydon oe wel 22 2.317 + 81 | 35 53,895 + 4,100 12 + 75 
Darlington .. „>. [=з 9 392 + 17 47 9627 4 295. 
Darwen vé сеж vac 28 445 7 47 11.870 + 481 | 4:861, 
Dover. „ B 323 — 15 47 11.519 4 1,0440 475 ., 
Dublin se e|, 22 9.0% + 282 8 3,34 + 179 51.257 EQ 
Dundee es .. „ 2) 20015 + 143 | 38 44,005 + 6.341 13 |+ 71 
East Ham ee ee э 93 i 1,648 + 114 47 41,866 | 3,130 ! 8 21е 
Exeter TIL 460 4 (R 47 18,033 + 539 EL cb 
evil буз vd. di | s pos 40 | 644,235 | 51,241 86°75; +103 
astings ee oe P T ee oe oe ee oe oe 
Huddersüeld . , 23 2.77% . 22 4 | 70,708 (+ вучо | 28 |.. 
Hull. - 28 | 4.562 '+ 375 | 47 | 109470 4 4,071 1 18 
Ilford eo e|» 22 В+ 62! 47 22,145 + 890 6˙37 ,, 
Ilkeston .. . „ 20 217 + 24,41 6.1/%% (+ 612, 8'5, 
Ipswich ра elt ue 23 603 -— 8; 47 19,516 | — 125 | 1076 | .. 
Isle ef Thane i . » 93! 49 — 15| 8 1.670 — 126 11 
Kilmarnock m. p» 16 116 | + 6 40 6,63 |+ 109 4.25 
Lan'k«hire Trm. Co. „ 21 208 |+ 376 8 7,200 + 617 15782 + 3} 
Lancashire United „ 20; 2,000 + 527| 8 7418 ＋ 1.761 87 4 9 
Leeds ... „ 16 11.599 |+ 30 44 287.160 17.226 96 |+ 6˙5 
Leicester ee ee » 23 1,039 t 110 7 ее ee ee ee 
Leith .. .. «| » 16 90'+ 91 40 | 20,399 |+ 5.9933 6 |.. 
Liverpool. " „ 16 1 20,059 ＋ 2177 69,613 |+ 1,039 10 
tL.C.C. «5 .. „ 9 | 00,345 422.770 45 1,176,587 +51,370, 1151 +623 
London United ..| , 22 10,000 41,250| 74 | 87,513 |+ 2.67. 
Lowestoft .. „ 23 26 4821 3.2.7 + 887 |.. 
Manchester |» 23 26.00 2,811 | 47 646.512 745.494 146 +91 
tNewcastle.. . „ 16 3.890 319 46 | 186.160 4 11.91. 
Newport, 16 570 36 46 | 28,813 |. 1,82 145 
Northampton. » 22 711 f 50 46 20,40% % 461 556 
Oldham  .. ..| » 21 8,878 |+ 331148 85,677 |+ 7,685 28.75 
Pontypridd .. . „, 21 812 + 21 47 "NO !+ 898 | 85|,, 
үротешопы) eel “46 2 Dx + i 41 90,546 |+ 407 и B 
eston oe ee * ul ee @e "T 
sU nl. 2 1,072. |41 29,0% |+ 3894|.. „ 
Rochdale oe ° 59 19 958 + 162 a oe ae 20°6 " 
Rotherbam .. ..| , 21| 1,083 |+ 918 | 47 | 23,803 |+ 2,456 10 7 -67 
Balford - e|» 18] 8211 |+ 280 46 | 205,925 |+ 6,311 | 88:9 |... 
+Sheffield .. .. „ 17| 5,28 |+ 291 | 47 | 249,400 717,318 85716, .. 
Bouthampton eet op 20 1.610 — 2 | 46 | 44525 |+ 85. 
!Southend-on-Bea .. | , 18 | 231 8146 | 17.931 |+ 959 | 6 |.. 
Sunderland vier oss " 15 ы + Ht 41 65,341 |+ 8,126 al 
8 in n oe ° 32 — a or Я eo 
1 on ee : 20 751 T＋ 75 8 2.636 T 178 |887) .. 
Walthamstow ee 1] 23 724 + 53 47 26,141 ‚+ 2,500 9 oe 
West Ham . „ 21) 4.184 |+ 614 | 47 | 105189 418,838 | 141 | |. 
r еркш. 
Baker Bt. Waterloo | © 28| 4610; .. | 8 l| у. '875|,. 
Cen. London Riy... | „ 28 | 12,698 |—1,800 | 8 51,265 — 4,600 | 6|.. 
eee | и ета | оеш. 
in-L.ucan * | eee | еә 
U.N. and City Riy. | , 98! 8,763 + 8 8 | отож 116 | B5|-. 
Шо Оша R. „ a4! 2.0 — 2 8 | 1084 — 217 ee |: 
Mersey Railway ..| 4 23| 83.600 |+ 132! н | 14.569 |+ 55 46) ., 
Metropolitan Rly... | „ 24 | 20,070 '—3,410 | В | 122,004 |—19,825 | I5 | .. 
Met. District Rly... „ 24 | 16,082 .— 523 8 63.026 — 2,069 | 94 | .. 
Anglo-Argentine ..| „ 25 | 82,287 42,993 | 8 | 129.0414 |+ 5,634 438 
Auckland 3t l 0р кб 43 12,218 |+ 264 19°94'+ ‹6 
Brisbane .. ..| Jan. 465 +1449 | .. zu m Ка x 
18115 Со алара B 0, a | eh 76511 ч 995557 1 M "n 
Bu'n'sA'r'a E. T. Co. Jan. 78 i+ 3.587 1+ 1, $4 |.. 
Bu'n'sA'ra-Blgr'no Feb. 17 7,438 i+ 533 | 74 25,558 |+ 1,677 
Calcutta — .. .. | Feb. 23 06,002 M 162 | .. ee T oe | es 
Cape Electrio T. Ld. Nov. 14,396 “> i се А „ 
eevee W. A.. Zan. 2 „ amh, 166 
enr. s * | , ee * ee oe” 
Madras. . | Feb. 16) 1,108 4 114 8,329 + ^ 88 1275 49:5 
ME se ** DR 4.400 ee os es | ee ee oe 
exio0 ee * ee ee oe ee ee ee 
Perth (W.A.) Feb. 2 2,999 4 84| 8 | 12,080 |— 140 |25°45!+-82 


* Compared with the corresponding period of 1905. 
t Includea horse, steam and other receipts. 


1 One week only. 
$ One month, 


STOCKS AND SHARES. 


Tuesday Afternoon. 

No relief is afforded to the gloomy condition of the Home Railway 
market. The traffics are going lamentably in the wrong direction 
in several cases, and the public seems to have taken such fright at 
the outlook for the companies, that they decline to touch stocks at 
any price at all. The slump is general, and electrical stocks suffer 
with the rest. Central London issues are weaker, the Deferred 
being down to 554, the Preferred to 93, and the Ordinary to 70. 
City and South London lost another point at 43, but even this is 
14 higher than the unfortunate Metropolitan Consolidated stock, 
while Districts are no better than 15. Great Northern and City 
Preferred fell to 3}, the guarantee of the contractors being so close 
to the time of expiry. The announcement that the new Charing 
Cross, Euston and Hampstead line will be opened about June 14 
has not changed the price of the company's 4 per cent. Debenture 
stock, which remains at 861. 

Traction issues are fairly firm, though without, special feature. 
London United 'Trams scarcely moved onthe report. Ву reference 
to the price-list overleaf, it will be noticed that the quotations for 
the British Columbia Electric Railway stocks have all been 
narrowed. This has made little difference to the middle prices. 
Why the same process should not be applied to the whole of the 
Stock Exchange Oficial List requires cleverer pens than this to 
explain. Particularly in the case of electrical securities are the 
official prices so wide as to be robbed of half of what should be 
their proper value. Sometimes they were positively misleading. 

The Metropolitan Electric Supply final dividend, making 
8 per cent. for the year, left tha Ordinary shares unchanged at 73, 
but the 44 percent. Preference fell to their par value of £5. The , 
dividend on the Ordinary is 2 per cent. less than those of the two 
previous years. Bromptons are } lower, and so are St. James's, 
County of London Preference, and Kensington Ordinary. While 
Edmundson's reacted to 23 after their excessive fall, the Debenture 
stock relapsed 5 points to 89}, upon the appearance of a seller. 
For some time past it is probable that the official price was 
a more or less fictitious one—for sellers, that ia. 

Chelseas show the heaviest fall amongst the shares, a drop of 
103, taking them to 44. The fall was connected with the reduction 
in the dividend. 

Should the Progressives be defeated at the polls on Saturday, 
there might conceivably be a rally in Supply shares, but if to the 
Liberal Government is linked another Progressive London 
County Council, the outlook for the share market is not brilliant. 

Telegraph descriptions are featureless this week. The Anglo- 
American gamble proceeds on the same lines as that of last week, 
but the fall has been nothing like so severe: in fact, it із а slight 
affair this time. Direct United States Cable shares are ł lower, 
and Cuba Telegraph Preference are 4 down, the latter at 17. In 
them, of course, the market is exceedingly limited. 

National Telephone stocks are firm, and even the , Deferred 
holds its position at 111, despite the somewhat plain hint at the 
meeting with regard to the prospects when repayment comes into 
play four years hence. Marconi's are still dull, and there are several 
selling orders overhanging the market. 

Brush Ordinary dropped to 17s. 6d., but Willans Preference rose 
to 4. Dick, Kerr Ordinary parted with уу, which the Prefer 
ence shares annexed, the prices now being 14 and lj, respec 
tively. Except for these, the manufacturing group is colourless. 
Reference was made at the British South Africa (Chartered) Com- 
pany’s meeting on Tuesday to the Victoria Falls Power scheme, 


but the Chairman’s optimism failed to arouse the audience to 
exuberance. 


Northallerton Electric Light and Power Co., Ltd— 
The directors’ annual report shows a net profit of £172. £10018 
credited to reserve for depreciation, and £72 1s. 6d. carried forward. 


Prospectus.—Durham (Collieries Electric Power Co., Lid. 
—This company has this week made a public issue of £150,000 
5 per cent. first mortgage debentures, at 98, for completing ae 
undertaking, paying off existing charges and indebtedness АП 
providing working capital. The list is to close to-day. 
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— 
SHARE LIST OF ELEOTBRIOAL COMPANIES. 
| TELEGRAPH AND TELEPHONE COMPANI(}S. 
id -- 
z Banuen сопа 
wt 17 Olosing week end: d ot д 
ч. years, Feb ach. Peb shs | F зд: per cent 
T 1908. | 1904. | 1905. | 1906. Highest Lowest s. d. 
эз 06.008 | Amason Telegraph Oo.'s shares, retra e 10 Ni | NU Nil | е з— 3 8 — И s Nil 
| 660,660 | Anglo-American Telegraph ..  ..  .. .. | Stock | 61s. 83%, 84 — 66 xd | 64 — 63 64 Ы 517 5 
M 8,169,690 Btock 4% | 15% | 9)j- 21;xd 211— 21 21 X — 183 9 
8 09,000 100 ee oe 5 % oe 101 —103 101 —108 ee ee ee 4 17 1 
Ра 44,000 3 64,000 6 77 $[8325| .. 6 oat ee 510 4 
ШИГЕ 8,007,680 Oable Sting. 600 year 4 & Deb. Bk. Red. Stock | 4 & 49% 1% M 94 96 95$ se 4 21l 
T" 16,000 | Cuba Telegraph e c e | 10 |09 Ф 5 | .. 8j 84 514 3 
. 6,000 Do. 10 * Prei. x oe | 10 |159 110% 0 .. | 19 — 18 161 — 17 85 — 3 | 514383 
С. 14,901 Direct 8panish U ee ce ee 6 4 b 4 * 4 1 ee 3 ee ее oe 5 8 6 
SENA 6,000 Do. do. 10 Cam. Pref, es 6 10 Р. 10 y. 0 p es — 9 — 9 ee ee • 5 5 а 
Tm 00,000 Do. do. 4% Debs .. ..| 50 | 4% | OF 3 | 449, | 98 —101 98 —101 : 491 
E 6,0106 | Direct United States Cable .. .. .. „ 90 37 | BY Y |... 154— 16 151— 15; 1514 159 — 1 | 571 
| 60,500 | Direct W. India Cable, 44 % Reg. Deb.,1001,200,B. | 100 | 44% | 44%, | 44% | 44% | 99 —101 99 —101 491 
E 4,000,000 | Eastern Telegraph, Ord. Stock | 79 77 77 .. | 187 —142 187 —149 140 )88 418 7 
" 2,000,000 100 | 88% | 88% | 84% | .. | 86 — 88 86 — 88 863 ‚> Bly 7 
1,696, 706 Stock | 49 4c 4 .. | 106 —108 106 —1С8 107 106 814 1 
igs 800,006 0 717 7 3€ | .. 184— 184— 14 14 194 sé 5 0 0 
( 99,400 Btock 4 47 149 4% | 105-1074 1054 —1073 106 1 814 5 
ie, 296,400 100 4% 47% 4 4 —101 f9 —101 99 819 3 
$00, 0008 95 417 147 47 4 95 | 100 —102 100 —102 818 5 
181,127 ee ee ee ee 10 544, 68% 54% ев 104— 11 1 11 1 103, et 5 0 0 
E) 181, 127 10 6 6 6 % .. 14 — 1 14 — 143 147 l4 fa 439 
* 180,000 £e E 16% м Ф 24% 3863 — B64— 883 699 
7 38,500 Debs. within Noe 1 Red. tor] 44% | 64% | 4% % | 99 —о ENI ре ра 
A 19,000 | Indo-Rur Telegraph 5 10 % ив % па .. | 68 — 60 68 — 60 ; т 5 8 4 
та 366,131 | Marconi's Wireless ре we 95 Mn N N N es 1— ss " Nil 
"A 19,680 Monte Video Telephone эө ee 8 4 5 9 oe 1— 1 1- 18 е ee 4 8 11 
86,498 Do. e A 5 5 5%] . ae, JA = | $ 416 6 
EE 9,295,000 6416846546925, 109 —111 1094—1113 115 |10 | 1 5 77 
2,325,000 5 5 5 €, | 54% | 110 —112 110 —112 1114 | 110 418 8 
dm 15,000 6 6 6% 16° 11218 114 — 18 18 123 s 4 811 
| 15,009 3555555 10— 104 — 14 ^ is 400 
PE 188,000 b 6 58 5 58— Bk — 535 А 4 5 1 
e" . 600 8 83% | 84% | 97 — 99 97 — 99 97 { 8 10 8 
ida 1,050,508 4 4 4 X 4% | 100 —102 100 —102 101 1014 818 5 
К юз e 9% | .. | 1 1. 1%— 1% 26/8 i 5 4 4 
“з 5,000 е . 8 ee 6 6 6 * ee t= oi 1$ — 1 oe ee 4 16 0 
M нд Do. do. Red. Deb. Stock eo] 14%] 4%] 96)— 98: 964 — Е 97} js si 413 
UN Pacific & European Tels "LM, Mere.) to 1,000 4 4 4% 4 % 99 —102 99 —102 ee ee < 818 5 
» ME | Telephone Oo. ot Egypt, 44 % Deb. Red ma er dm | ai вош 97 108 „ 
one Ц е өө ee ee ee * T — " oe ec 4 3 
8101 | Submarine Cables Trus ә Бә os RN 0 6 6 % | 6 % | 196 —199 196 —129 - ee 413 0 
80,000 8 8 SW 67 — 7 — 7 6] > 18 610 4 
! 40,000 б 6 5 .. 95 ie 111 11 
E 15,6091 4 412 10 — 1 10 — 10 К vs ЕИ 816 2 
80,008 ee zd — ee ec ee Nil 
Li 160,000 4 4 4 4% | 99— 99 —102 "n 318 5 
А 101,990 1 1 7 Es 13? - 14 I33— 14} 14 182 418 8 
Sd 800,000 4 4 s : 4 96 | 102 —105 102 -105 ni 103 8 B 2 
г, 88,89] 1 oe в” — Е 11/1 ° 1 
i 84,568 та 69% 5% K- i et | 613 4 
T 4,669 . n ее 51— d 62 ee oo ee | Nil 
АЫ 89,0001 Do. do. Debs., Nos. 1 to 1,800 oe 6 % | 6 X | b x 5 д, $9 —102 —102 ee ee е» l 4 18 0 


a Inoluding arrears, 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIFS. 


| | | 
тю | 4434 660.008 to 60,00. MANN | R БАРЫ Ж | "- 8 | "i— 8 T 71 418 6 
960,007 Do. Cum. Prefs., 1 007... 5 | 63% bào, | ER — — 6 5 e e 4 910 
YT 966,600 Do. n ermanent, 6 96 Deb. 1888 | 100 |6 6 6 6 % | 180 —188 185 —138 " И | 4 611 
2. 386,100 | Auckland Е. Trams., 5 % 1st Mort. Deb. B ..| 10 5 6 5 Б % | 104 —107 104 —107 1 10:4 " 418 6 
ps $90,000 | Babcock & Wilcox, 1 to 580,000 RD 1 i| 0 r » 8$— 4 — ч 81/3 e pe SMO 
i 100,000 do. 6 Prei., 1 to 100,000 ее 1 6 6 ' ee 1 1 1 1 . | ao | 8 15 7 
88000 | British Aluminium, Ord., 2,001 to 40, bae ves b 1 1 és h-— 6 | 5h 6 +2 W 616 8 
40,000 do, ee 0 6 ND 1 1 . = 6 63 е | ee 5 8 8 
90,000 Do. do, ” "6 Cum. Pref, ee oe 6 Ni 6 6 5 — 5 — 3 | | e 5 4 4 
' do, 4 g Certs . b e | 4 1 4— 4 4— 4 | . 4 811 
258,000 do, 64% 1st Mort. Deb. Stock Red. Stock | 6% | 6% 6 45 101 —105 101 —105 ' RY; „ 1.15 8 
800,000 | Do. do. Loch Leven Debs 100 on | cee | oe 5% | P8 —101 98 —101 "uM 6 81l 
: 400,000 Do. б Pref. Ord. Воск ee ee ee 100 6 b 6 & 1 114 —114 | 114 —117 site | i — | 46 6 
A 800,000 | Do. 6 & Cum. Perp. Pret Cr oe e| 100 5 b | 64,1595 | 107 —111 ' (07 —109 : 1078 1071 —1 411 y 
. 288,000 Do, 1st Mort. Debs., 1 to 6,250 . 40 4 ] We | Jj 4 | 100 —103 ` 10? —102 б, 0a s. 14 8 3 
110,000 Do. di Vancouver Dawe Debs., 1 #0 3,900 | 100 4 i $ 44% | 101 —101 1015—2109 . s е 470 
188,001 | British Blectric Traction ‚о... e| 10 6 169% 8 = 3 — 3a 6/0 63 | .. ни 5 
141,487 | Do. do. 6% Oum. Prein. 10 6 6 |6 Tk - TKxd | T- 78 ^ "dO D. ж 11610 
$ 1,148,663 | Do. do. 6 % Perp. Deb. Stock Stock |6 6 5 | : 106 – 106 —100 107 10664 . 4u у 
«10178 | ро, do. . 9% and Deb. Stoch Red, 100 | .. l н . — 87 Bi — 87 84a! 84 5 3 6 
100,000 ' British Insulated and Helsby Cables sk owe 5 3 8% 8 . m 6 D P M А | 514 3 
180,000 е до, 6 LÀ ee ee 6 6 6 z 6 3 — 6 | 58 | ee se 5 0 0 
$00,000 Do. do. 4$ 9% let Mort. Deb. ‚| 100 d d d 43% | 100 —108 (0 —108 A Жу „|41 

313,000 | British Thomson-Houston 44 Y lst Mort. Debs. .. | 100 % Ж м — | — 98 " 5% ee ; $1110 

% | { Pritish Westinghouse 6 % Pret, 1 to 0 276,000] 6 les Nu Noj .. | H- 1 | H- i 21/8 |... Nu 
«06,000 4% Mort, Deb. "o. | 100 ет 61 — 71 63 | 6% .. | 512 8 

50,000 |(Browett, Lindley & Oo., Ord. ..... o| 41 |N ü | Nil] . ий i ie ye a Nil 

60,009 | do. 6 Cum. Pref. 41 Ni | Nil! Nili .. 14% 0 loys | 14/6 to W се | Nil 
106,781 Brosh Eleotrioa! Enginsering, Ord., 1 во 106,781 .. 3 Ni | Ni) | 9 » 1— lf = 1 . — 22 7 0 0 
IM Po. Non- oum. 6 % Prei. 2 „ 37 6 ! 12— 2 1— 2 | ed E S. 18020 
198,000 Do. Perz. d. Btock .. | Stock 1 de 43.0 — 9 95 — 97 |. ee 112 9 
126,000; Do. erp. 204 Deb. Stock | Stock | 44',, | 50 — 83 B) — 83 Pose es pi 5 8 5 
100,009 | Buenos Ayres 4 1 to * 5 83 4% 8%, 1— 4 3— 4 81/53 | 563 — 1 810 7 
40,009 Do. . #46 Cum. Pref., 1 to 40,000 б 6 7 6% 6 : 64— 6— 5 is Bll 5 
"B Do “В” do. 1 to 77 | 6 2 3 6 — 5 — „% m | 4 s 
18.0 Do. 6% Deb, Stock .. .. 100 5 5% | б 5%, | 404 —106 104 —106 | 10% 103 ; | 41 4 
| 190,000 Do. 6% 2nd Deb. Btock ..  ..; 100 6 8 7 БФ 5 4, | 101 —104 101 —310 — : .. ' . e | 416 2 
106,000 | Calcutta Trams., 1 to 106,000 .. " - “x б 6% 8 8 | Ys — 8 Rh— By m è 1412 9 
28,610 Do. 106,001 to 187,61 5 dar th жей us di - Ri 74— B: Ju i. ы 415 6 
30,000 Do, 6 Cum. Pref., Nos. 1 to 29,390 In *' ae | 5 Cy , 5 ET 51— 5% 51 57 уз | 4 eo 4 n Ц 
860,000 Do. 96 1st Deb. 8 ee ee 100 | i | at 15 43 t03 —106 103 —106 | + ee 4 1 11 
86,000 Callender's Gable struction Б ee ве 6 | | 1 | oe - 1 1 | 9 — 1 «i й | "^ 8a 
40,000 | Do. do, 6 % Cum. Pref. ae ee . b 5 í б | б % ! bd E" 7 64 — 5; | bth | ee 4 e і! 
800,000 Do do. 49% 1st M eb. Stock Red. | Btock | 4% 4% 48% | 44°, , 06 —108 106 —108 LN 48 4 

ФЛП | Ospe E. Trams., 1 ќо 491,993 .. .. ee .. 1 nO 6 NI — f % oe 1083 | xil 
450,000 | Castner-Kellner Alkali, 1 to 450,000 1 4 4 LE o. | là. 178 i- 1} 23,3 | d 4 7 116 9 
34,988 | — Do, do. 4 % ist Mort, Deb. Stock 100 % | X ИЖ! .. — v ia xd | 68 .. 488 3 
911,568 | Central London Railway, Ord. Stock о ee: | Stook | 4 4 | $ 4% | 78 — 75 ха | 69 — 7! 73 6 — | 612 & 
04,216 | Do. do. 4% Pref. Stock e» | Stook 4%. 4 4 4%! 4 96 xd 92 — M 94 |, . ,—9 4 5 1 
69,416 Do, do. Del. do. oo „„ Stock 4% 455 4 4% bl — 60 ха 4 — 57 57 н | —3 70 4 
18000 | Oty and Booth London Railway .. se . Book yg agja- а-и | | е |—1 n1 
8,000 | Crompton & Oo., Nos. 1 to 8 2 2 22 75 — 23 468 | 46... | 836 
100.000: id Do., ES. % st о Reg. Debs PRA е] | 5 ә ч 8 ч. 6 x 95 — 98 95 — 98 | oe | ee ' oe ' 620 

A period of nine months. t Quotations on Liverpool Stock Exchange.: Unless otherwise stated. all shares are fully paid. ; Interim dividends. 


1 And bonus of 10s. T From Manchester Share List. 
Continued on mext page. 
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866 THE ELECTRICAL REVIEW. (Vol. 60. No. 1,527, Manon 1, 1907. „ 
SHARE LIST OF ELECTRICAL COMPANIES.—(Osntinucd) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(continued), 
| | | | 
| | | | | 
Business done | Rise +. Pr 
Present | Btook Dividends for the Closing Closing esent 
NAME |! oF Quotations Quotations week ended or | Yield 
18506, ' Bhare. last four years. Feb. 19th, Feb. 26th. Feb, 601, 1907. | Fall— |per cent, Bob 
n Wita uer UE GE as | * 7-2 
{ 1908, | 1904, | 1906. | 1906 Highest Lowest. £ s. d й 
960,000 Diok, Kerr & Oo., 1 to 960,000 ee ee ee ee 1 ee 10 10 % ee 14— 1 li— là ee ee kJ 1* | 6 3 1 PED 
805,000 Do, o. 6% Cum. Pref., 1 to 806,000 .. 1 |6 6 6 .. um lh là— 14 .. .. + {| 416 0 de 2 
150 Do. do. 4 Deb, Btock ee ee ee 100 4 44 44 44% 10 —104 101 — 104 .* ee er 4 6 1 $t , 
60,000 | Dublin United Trams. (1896), 1 to 60,000 .. .. 10 6 6 я 18j— 149 ха | 13j— M L — 414 oc: 
69,981 o. 6% Pref. between 1 and 60,000 10 6 6 6 Ps 131— 145 xd | 13j— 14 se QS RE iu 
99,951 | Edison & Swan Utd., "A" shrs., £8 på., 19099,9611 6 |N 42 i 1}— t 1 . ‚ |950 А 
17,189 Do. “A” shares, hi- Min.. 6 | Nil 2 | 3 2 — 2 јаве ) 
819,475 ерер. Red. oe "P 100 4 9 4 4 4 % 85 — 87 Bb — 87 oe oo 4 18 0 
ро. 6% ana b. Stock Prov. Certs. all pd. 100 6 ч 6 6 5 9% 90 — 96 90 — 96 ee E ee | 5 6 3 
113,100 | Electric Construction 1 to 119,1 "OT з 44 N . 1 Ta i- P e e ә Nil 
61,890 Do. do. 1% Cum. Pref., 1 0 81,801 3 17 179% 17 3 м is m .. | 700 
300,000 Do. do. 4% Perp. lst Mort. Deb. Bk. Stock 4 | 4 4 i$ 8 — 8 81 — & 2: sis - 415 3 
95,000 General BBlectrio Oa, (1 , 6 Cum. s ee 10 b * б б 5 8i-—- 9i R $i e ee ec 6 2 4 
900,000 Do. о. Mort. Deb. .. | Stook | 4 9% 4 4 4% | 94 —91 м — 97 436 Ese 
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IMPROVEMENTS IN PROJECTORS. 


By JOHN I. HALL. 


I. 


Tats article deals with the utilisation of ordinary dispersion 
lenses of projectors to fulfil the requirements of the Suez 
Canal regulations. Those regulations stipulate that all ships 
traversing the Canal at night by means of search lights, 
shall project a beam of light forward which shall have a 
shadow in the centre of 5° divergence. Thus, in reality, 
the projector sends out two beams of light, one to the right 
and one to the left, which light up the sides of the channel, 
showing clearly the position of the buoys on each side, while 
the passage directly ahead of the ship is not illuminated. 

The object of the dark centre in the beam is to assist in 
safe navigation. It was found that a full beam of light 
affected the sight of the navigating officers of two ships 
approaching each other, so greatly, that they could not distin- 
guish each other's signal lights, or the buoys of the channel, 
and serious risks were run of collision and grounding. 

As it was at that time difficult to see how an ordinary 
dispersion lens could be used for this purpose, the Hon. 
С. A. Parsons invented a mirror which gave the necessary 
divergence of light, and to obtain the shadow я metal plate, 
Р, was put down the front of the projector, as shown in 
fig. 1. 


с, Projector case; м, Dispersion mirror; r, Metal plate. 


Fig. 1. 


As far as the writer is aware, the ordinary dispersion lens 
has not, been used practically by ships navigating the Suez 
Canal, although there is no reason why such lenses should 
not be so used. A little consideration will show that dis- 
persion lenses will serve the purpose admirably. 

It is only necessary to consider fig. 2, which shows one 
section of a dispersion lens. These sections are 24 in. 
broad, and in a 20-in. dispersion lens there are thus eight 
sections. It is quite plain that, if an opaque object 


is pnt down the centre of one section, as shown in fig. 2, a 
sbadow will be cast forward, and the beam will be divided 
Into two parta. 


+ 
“КО 35 ; 


A в, One section of dispersion lens; Er, Opaque object; АВС D, Projected 
beam 


beam of licht; x F a H, Shadow in centre of 


Fic. 2. 


If two adjacent sections of the mirror are treated in the 


same manner, it is evident that the shadows will at some 
point, 0, intersect each other, and beyond that point there will 


be only one dark opening in the combined beam emanating 


from the two sections. 


This is shown clearly in fig. 3, where the lights and 


shadows from two sections are projected forward. 


By reference to fig. 3 it is obvious that beyond the point 
of intersection О of the lines F H and E’ a the beam will be 
divided into two parta, formed respectively by the lines 
B D F H and E“ с A с. The diverging shadows F E' x’ and 
F E X are, of course, dispersed beyond the points x’ and x by 
the light projected from the outer portions of the lenses, 
and beyond the pointe x and x’ the two parts of the beam 
are clear and distinct. 


Fic. 3. 


To illustrate the object farther, fig. 4 shows three adjacent 
sections of a dispersion lens, which will give a clearer idea of 
the dispersion of the incidental shadows, and the formation 
of the ultimate shadow in the beam. 

The incidental shadows are shown terminating at x, x“, 
x", the ultimate shadow beginning at o by the intersection 
of the shadows k с and FH produced by lenses 1 and 8. 

The shadow of the intermediate section is cut off, as 


shown. 


* 


Dispersion lenses, however, consist of more than three 
sections, the usual number being 8 for a 20-in., and 10 for 
a 21-in. dispersion lens. 

This method of obtaining the shadow has been tried 

experimentally with a 20-in. dispersion lens, and a plan of 
the complete beam is given in fig. 5, p. 368. 
e The foregoing illustrations have been drawn solely to illus- 
trate the principles involved in this subject. Fig. 5 shows 
the assemblage of a 20-in. dispersion lens formed of eight 
sections. 

It may not be quite clear, at first view, how the shadows 
of sections 2 to 7 can form any part of the ultimate shadow, 
as they are apparently dispersed where shown in fig. 5 by 
the light from the adjacent lenses. But by following the 
shadows, shown by dotted lines, cast by sections 2 and 7 it 
will be observed that parts of all the shadows pass through 
the point о and contribute their share to the ultimate shadow 
0G H. 
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Fig. 5 is not drawn to scale, as it is necessary to contract 
it for illustration purposes. The divergence given in the 
figure is 16°, whereas the correct angle is only 5°. The 
efficiency of a dispersion lens for illuminating purposes is in 
no way impaired when used in this manner for lighting the 
baoys of the channel. 

The base of the shadow in such a beam of light is formed 
by the shadows produced by the respective lenses 1 to 8 in 
fip. 5, and in a 20-in. projector would be about 18 in. 
across. This measure being the base of a cone having a 


divergence of 5°, it is obvious that the point o, being the 
apex of the cone, will be approximately 15 ft. from the face 
of the projector. 

At the point o, the ultimate shadow of the pro- 
jector begins, and from this point the beam is divided into 
two parte, thus fulfilling the requirements of the Suez Canal 
regulations ; such projectors are also useful for ships 
navigating harbours and channels when approaching or 
leaving port. 

The shadow strips can be made in a separate grid-frame, 
and secured to the rim of the dispersion lens, or made in 
separate and independent sections. For lightness they 


can be made of angle or T pieces, as shown in figs. 6 
and 7. 


Fic. 6. 


P 
E om) 


ale 


pmo 
Fia. 7. 


Fig. 8 shows a channel with buoys on either side, and two 
ships navigating it in opposite directions. Ву reference to 
this figure, each of the ships is seen to be in the shadow 
vast by the projector of the other ship, the buoys of the 
channel on either side being illuminated. 


From this sketch it is obvious that both ships can 
approach close to each other, and still be within the shadow 
of the beam, and the actual crossing of the lighted portion of 
the beam only occupies a short time. 


It is a little curious to observe how the lights and shadows 


croz8 each other, and how the former disperse the latter in 
the intervening space between the two ships, the ultimate 
shadows appearing again in which the ships are enveloped. 


Referring again to fig. 8, 8, indicates a veasel on the 
course indicated by the line А B, and s, a ship on the course 
ср. | 

As the ships get nearer to each other, they approach the 
points E and F, and enter the illuminated zones. In passing 
through, the light impairs the observation of the navigating 
officers, but to prevent this the writer has devised an adjust- 
able shutter, as shown in fig. 9. 


Ето. 9. 


When the ships arrive at the poiots E and F, the operators 
of the projectors, at a given signal, turn the shutters round 
to the position shown by dutted lines, and the light is Bhut off 
altogether on the starboard side of each vessel, until they 
have passed each other. 

These shutters can also be made with flaps, so that the 
light may be cut off altogether should it be necessary. 


FE тылы ы EE ID 


WIRELESS TELEPHONY. 


By В. A. FESSENDEN. 


(Concluded from paye 329.) 


STILL another arrangement which may be mentioned is the 
so-called condenser dynamo,” consisting of a pair of slotted 
disks revolving opposite each other with an insulating 
diaphragm between them, and with a special arrangement for 
obviating the effects of loss of efficiency due to the spreading 
of static charge over the insulating diaphragm. Frequencies 
up to 200,00 per second are readily obtained with this 
device, and it is not certain but that this may supersede 
the high-frequency dynamo. The output of a machine of 
this kind is incredible, unles: one actually figures it out. 

Yet another device of the writer's is a method of using 
two discharge gaps and causing the magnetism of the local 
circuits to force the discharge from one gap to the other 
alternately. , 

A similar device has been used by the writer їп connec- 
tion with his development of the Elihu Thomson pinging 
arc for wireless purposes, for regulating the frequency. In 
this arrangement, for which patents were filed some years 
ago, a multiple spark gap is used, and a tuned circuit con- 


nected across the two metal gaps and linked loosely to the 


primary. By the use of this device the centre spark gaps 
are broken down by the freely oscillating circuit, and hence 
the device acts as a governor to the main discharge. 

It will be unnecessary and, indeed, impossible to go into the 
many Hundred schemes for carrying out this work, which the 
writer has devised during the past five or six years. In due 
time most of them will be issued as patents. The fact may 
here be mentioned as of interest, that the writer has obtained 
promising results with a method using a number of dry cells 
and without employing a discharge gap or moving parts 
of any kind. | 

Means for Modifying the Character of the Fmitied 
Impulses.—Fig. 8 taken from United States Patent 706,747 
(July 22nd, 1902), and fig. 6 from United States Patent 
706,742 (June 6th, 1902), show some earlier types of trans- 
mitting devices. In the first type shown in the left-hand 
diagram of fig. 8 advantage is taken of the fact that if the 
resistance of # transformer secondary be changed it alters the 
inductance of the primary. 

In the middle diagram of fig. 8 is shown what I call the 
©“ condenser transmitter.” In this arrangement the approec 
and recession of a conducting diaphragm to and from а fix 
plateialter the degree of resonance in the aerial. 


нь 
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As a practical illustration, with a diaphragm 2 centimetres 
in diameter, a movement of 190th of an inch inwards with the 
arrangement used for telephoning to Plymouth reduced 
the current from 3:1 amperes to 2:5 amperes. This is 
without a resonant circuit between the movable terminals 
of the condenser transmitter and ground. With this and 
other modifications, which T cannot publish at present, much 
greater effects are obtained. 


Fid. 8. 


The right-hand diagram of fig. 8 shows a one- carbon 
transmitter in series with the aerial. While the condenser 
transmitter is probably the best method of all, the carbon 
microphone method works very well. To get the best 
results the ohmic resistance of the carbon transmitter should 
be equal to the radiation resistance of the aerial. 

In practice the carbon microphone transmitter is generally 
placed between the exciting circuit and ground, ав shown 
in fig. 7 for the purpose of preventing possible shocks. 

A carbon transmitter may also be placed in the field of 
the high-frequency alternator as shown in United 
States Patent 799,649, March 30th, 1905. This is 
rendered possible by the small amount of iron in the field, 


bat it works better when the armature circuit is wound 


differentially and a differential transmitter is used. 

Another method is to use the armature winding 
differentially, with a second field, to shift the position of 
the field. This also works well. 

A very simple sending arrangement is shown in fig. 9 
(United States Patent 793,649, March 30th, 1905), which, 
however, is not very good on account of the scratching. 

Many other arrangements might be mentioned, but the 
above will be sufficient. | 


Fio. 9. 


Apparatus for Receiving. At the time the writer took 
up the subject of wireless telegraphy the only receivers used 
were the imperfect contact type. These were not considered 
satisfactory. A receiver, for example. which is not con- 
slantly active cannot give the best results. Moreover, there 
devices were all voltage-operated devices, and it was apparent 
to de Writer that а current-operated receiver was what was 
n ; 

Various forms of current-operated receivers were, there- 
fore, invented, and a broad patent was issued to the writer 
covering all forms of curreut-operated receivers (United 
States Patent 706,736, December 14th, 1899). 

These number altogether more than 100 different forms. 
Amongst these may be mentioned the modification of Elihu 
Thomson's galvanometer (United States Patent 363,185, 
May 17th, 1887) consisting of two coils at an angle to each 


other, which appears to have been subsequently indepen- 
dently invented by Prof. Fleming; by suitably altering its 
construction, and by devising a shunt resonant circuit, pre- 
vious to which time series resonant circuits had been exclu- 
sively used for wireless work, Elihu Thomson's device was 
rendered suitable for wireless work. Amongst other forms 
of receiver may be mentioned the hot-wire barretter. the 
liquid barretter, the eddy-current receiver, the beats method, 
the microbaric receiver, the repulsion disk, &c. 

In practical telephone work, however, the liquid barretter 
has been most generally used, this giving quite good 
results. | 

The receiver par ercellence ig, however, the writer's 
heterodyne receiver, one modification of which is illustrated 
in fig. 10. As this has now been a number of years in 
the Patent Office, a brief description may be given, as 
follows :— 

All forms of voltage-operated receivers, and most forms 
of current-operated receivers, with the exception of two or 
three of the writer's inventions, are very inefficient. Even 
the liquid barretter, which is as sensitive as any of those in 
common use, has an efficiency of only about one-tenth of 
1 per cent. for weak signals. This might, of course, be 
expected from the fact that the liquid barretter forms a 
thermo-dynamic engine. 


Fia. 10. 


In the writer's experiments the magnetic receiver is rather 
less efficient; in any case, the efficiency, or rather inetli- 
ciency, is of the same order of magnitude. 

A liquid barretter or magnetic receiver will give an 
audible indication between 14th and hoth of an erg. 
An ordinary telephone receiver requires to produce an 
indication lers than & millionth of an erg. 

It is evident that if any method could be devised for 
using a telephone receiver direct the efliciency wonld be 
increased about a thousand times. 

This the writer has succeeded in doing with his heterodyne 
receiver. This is a combination of the“ beats method of 
United States Patent, 706,740 (September 29th, 1901), and 
the method of operating by continuously generated waves of 
United States Patent 706,737 (May 29th, 1901). 

A telephone is constructed baving a fixed magnetic core 
formed of iron wires qswoth of an inch thick, and 
excited from a source of high frequency such as a high-fre- 
quency or condenser dynamo. 

А small coil with or withort a core is cemented to a thin 
mica diaphragm, and this coil is arranged to be excited by 
the oscillations produced by the received magnetic waves. 

It is, of course, impossible to make the frequency of the 
waves generated at the sending station exactly equal to the 
high-frequency oscillations generated at the receiving station. 
In fact, this is not, desirable for most work. Advantage is, 
however, taken of the fact that if the frequencies are slightlv 
different, beats will be produced and the telephone will emit 
a musical note. 

This is, undoubtedly, the most efficient form of receiver in 
existence, and it is doubtful if the method will be improved 
upon so far as most classes of work are concerned. 

No difficulty is found in practice in maintaining the 
frequency of wave generators, ог “ wave mills" as thev are 


. called, to within one-quarter of one per cent. bv automatic 


means. 
One advantage of the heterodyne receiver is that it is 


obviously unaffected. by atmospheric disturbances or by dis- 
turbances from near-by stations, and that it lends itself 
very nicely to multiplex working, it being unnecessary to 
point out that there is no difficulty with this receiver in 
receiving а message on the same aerial which is being used 
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to transmit a message to another station. This places for 
the first time wireless telegraphy on an absolutely reliable 
and commercial basis, and renders it capable of entering into 
competition with both landlines and cables. 

With the heterodyne system, practically any number of 
messages can be simultaneously transmitted and received on 
the same aerial without interference from each other or from 
neighbouring stations. 

Many interesting arrangements and effects could be 
described, but this note is already much longer than I had 
originally planned. Many references have been made to 
patents. This has been done for the purpose of indicating 
where more complete descriptions of the various devices 
described may be found. 

Another very interesting question is the relative effici- 
ency of the mechanically-generated waves and waves 
generated by spark-gap. Some writers, Dr. Fleming, for 
example, іп “ The Principles of Electric Wave Telegraphy.“ 
hold that electro-magnetic waves cannot be generated 
mechanically. "This, however, is not correct, as I have 


Fic. 11. 


Fic. 12. 


demonstrated practically that waves can be generated in 
this way more efficiently than in any other way. Dr. Louis 
Austin, to whom I was glad to afford the necessary 
facilities, has investigated the matter, and has а paper in 
preparation covering this point. 

I had intended giving & description of various forms of 
relays which have been used for amplifying the speech and 
for transmitting over wire lines, but this must be left for a 
future occasion. | 

Figs, 11 and 12 show the general arrangement of circuits 
for operating between Brant Rock and Plymouth, fig. 11 
showing the method of operating without в relay and fig. 12 
with a relay. | 

At а recent demonstration which was attended by some 
prominent telephone experts, the transmission of music. 
.phonograph talking and speech was pronounced to be as 


good as over a regular 30-mile cable, and to be extremely 
clear and distinct. 


PROOEEDINGS OF INSTITUTIONS. 


Comparative Life Tests on Carbon, Nernst, and Tantalum 
Incandescent Lamps Using Alternating Currents. 


Ву H. F. HawonTH, Ph.D., M.Sc., B. Eng.; Т. H. MaATTHEWMAN, 
B. Eng.; and D. H. Оагет, B. Eng. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS in London, February 7th, 1907.) 


THE greatest difficulty in making life tests on lamps is to keep the 
applied voltage constant, since if this is not done the value of the 
tests is comparatively slight, unless the actual pressure variations are 
recorded. The apparatus specially designed and made for these 
tests in order to keep the voltage automatically constant, consists 


first of a dynamometer, the fixed coils of which have a laminated 
iron core. Above the moving coil and fixed rigidly to it is a light, 
rigid rectangular aluminium frame (see fig. 1). Across the middle 
of this rectangle a phoephor-bronze strip о F is stretched horizon- 
tally by means of the spring r, and on the centre of this stripa 
light aluminium tube в k Eis fixed, B k being 3 in. long and K 1 
6 in. The coil is suspended at the top and bottom by phosphor- 
bronze strips. The bottom strip is attached to the dynamometer 
base by a spring, and the top one to a bracket which carries a 
torsion head. This coil is controlled by a light steel spring fixed 
at one end to the aluminium rectangle and at the other to the 


torsion head, which is of the Siemens pattern. The bronze strip 
F G acta ав а pivot for the pointer B E, and enables it to move up 
and down as it is deflected across the surface of the revolving drum 
(described below); the end of the pointer thus makes good elec- 
trical contact in all positions, the contact pressure being constant 
and depending оп the position of the balance weights attached to 
the short end of the pointer. 

The end x of this pointer B E moves over the surface of a revolv- 
ing drum, the arrangement being similar to that used by Mr. B. G. 
Brown in his drum cable relay. 'This drum (fig. 2) has two wide 
sections A and o and one narrow section B. 

Contact is made to the a section through the bearings, в is insu- 
lated from a and c, and has no contacte; c is also insulated, contact 
being made through a springy copper brush. 

Wires from the contacts to the outer sections of this drum run to 
а double relay, the armature of which is fitted up as a reversing 
switch, contact being made through mercury cups. 

The contact piece к of the aluminium dynamometer pointer is 
made of black Jead taken from а pencil. This does not pit the 
drum when it sparks like a platinum contact does (N. B.— The drum 
is made of brass) and it is much lighter. 

Contact between the drum and pointer is facilitated by shunting 
condensers across the revolving contacts (as in Mr. Brown’s drum 
cable relay just referred to). 

The relay armature primarily controls the direction of rotation 
of а small series-wound electric motor by reversing the armature 
current. This motor drives, by means of worm gearing, an iron 
wire resistance, calculated to give a no-load voltage variation on 
the machine of about 8 volts either way. 

The alternator Р.р. is regulated by hand till the reqaired value, 
230 volts, is reached. The torsion head of the dynamometer is 
then turned until the dynamometer pointer contact swings on to 
the centre neutral section of the drum, and it is then switched on to 
the relay and motor resistance circuits If the voltage of the alter- 
nator from any cause rises, the dynamometer pointer swings on {оа 
live section of the revolving drum, thus closing the relay circuit on 
ove side, bringing the relay armature down on that side and 
closing, through mercury cups, the circuit of the motor driving the 
field resistance of the alternator. This motor is set so as to 
revolve in such a direction that the field resistance is increased, 
thus diminishing the alternator field current and reducing the 
voltage. 

When the voltage is again normal, the dynamometer pointer 
moves back to the neutral section of the revolving drum, thus 
breaking the relay circuit, which in turn breaks the motor circuit 
controlling the field resistance. When the voltage falls, the reverse 
of this series of operations takes place. 

This method, of course, applies equally well for continuous as 
for alternating currents; the difficulty in constructing а voltage 
regulator for alternating current work usually being the ratber weak 
dynamometer force available. . 

To obtain the varying voltage of Part II а rotary resistance was 
made which could be gradually introduced and taken out of the 
main circuit, so that the voltage across the lamps fell from 240 to 
230, and then rose to 240 volts again. 

A comparison of the average results of tests of carbon and Nernst 
lamps in Part I shows a saving of 57 per cent. in watts per candle 
in favour of the Nernst lamp. The percentage cost saving is much 
less than the percentage energy saving, on account of the frequent 
and expensive renewal of glowers and iron resistances. 

Against the saving in cost we must place—The much higher 
capital outlay on the lamp; the large sizes in which it is manufac- 
tured ; the time it takes to light; the erratic life of the glowers. 

It must be remembered that these tests are made with alter- 
nating currents, and that the Nernst lamp appears to work much 
better with continuous current. 

In Part II the tests were divided into three series :— 

1. Lamps run on their constant normal voltage (230). Duration of 
test, 1,000 hours. 


2. Lamps run on a constant voltage (240), about 5 per cent. above 
normal. Duration of test, 750 hours. 


— 
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$. Lamps run on а voltage varying continually between 230 and 
940 volts, the variation having a period of two minutes. 

Some of the results obtained are represented graphically by the 
curves in the accompanying diagrams. 

In the first series of tests six lamps, three 16-c.P. and three 32- 
cp, of each kind were tested, except tantalum lamps, iu which 
case two 115-volt lamps were placed in series. The Nernst lamps 
used were 245 volts, 0°25 ampere, marked 225 volts on the filament 
and 20 on the ballasting resistance, and it was found that they gave 
better resulta on the 240 than on the 230-volt circuit, yet they were 
the lamps sold for use on the 230-volt mains at Liverpool. 


Wette per candie 


er os faster the resistance of the glower increases the shorter is 
i e. 

Referring to the tests on carbon lamps, the “4 watts per o. p. 
lamp" is generally the exception on alternating-current lampe. 
The cost of an incandescent lamp is an extremely small item in 
the cost of lighting compared with the expenditure for energy, and 
should not be considered in buying a lamp. 

In the majority of cases when used with alternating currents 
incandescent lamps do not give their proper candle-power, and 
usually no two lamps made and calibrated by the same maker will 
agree. With some makers the small-size lamps are good and the 
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ЇлрРЕ Curves oF CARBON Lamps. Vor TS `Сомзтлит, 230. 


Lire Curves ОР CAR BOR Lamps. — No. NERNsT Lamps. — }-Ampere, 230 Volts. TaANTALUM LAurS.— Nos. 33B and 35B, 
5B, Volts constant, 240; No. 6B, Nos. 39A and 40A, opal globes; No. Volts constant, 240; Nos. 34B and 


Volts varying, 230—240. 40B, clear globe. 


In the second and third series of tests two lamps, one 16-c.P. and 
one 32-0.P., of each make were employed. 
In all cases the frequency of supply was 50. 


CaBBON INCANDESCENT Lamers. 


: | | | 
No. lamp ! Hours Volts Re- | Average | lst 250 hours. | Average 
and eurve.] run. applied. | puted | c.r. for watts per 
C.P total run. c. v. W. P. C. candle. 
134 4°36 


t2 
5 
һа 
e 


| 

| 

131 |1700 | 3°28 | 
29°60 d 5:14 


22:3 
46А | 230 32 ' 210 28:5 | 5°55 6:00 
5B | 750 240 32 , 998 ,3500 | 3:80 4'42 
6B 750 240-230 32 | 300 |3400 | 3:80 4°32 
13B 750 240 32 1 246 |3220 | 390 5:20 
14B | 750 240-230 32 | 4:80 


250 28˙00 | 425 


TANTALUM LAMPS. 


374 | 400 } 250 1 25 2111 1203 | 1:97 | 2:08 
400 205 | 191 |193 |211 | 218 


ЗВ | 935 125 25 279 |279 | 161 1°61 
235 115 25 21:2 |911 | 2:00 2:00 


MB 368 | 128 | 25 | 300 |300 | 1-60 | 1°60 
968 112 | 25 | 170 |170 |235 | 235 


NERNET l-AMPRRE LAMPS. à 


| Globe. 

39A 600 230 | opal| 73 | 832 470 | 5°38 
230 opal 89 11085 3°77 
ЮВ, 480| 230 [clear 119 |1273 3.55 | 373 

250 230 | clear 8'8 | 885 | 470 
Sn , 740| 230 | clear 94 |1010 | 390 | 411 
з 790, 940 | opal! 120 16 20 |324 | 412 
560 | 240-230 | opal | 125 |1515|340 | 384 


ne ИИ a 


ne Part I the Voltage across the glowers was also measured. The 
This Yoltage always increases with time. 

Increase i$ due to alteration in the glower itself and to 

deterioration of ite metallic contacte, and it is interesting to note 


36B, Volts varying, 230—240, 


large ones very bad. In all cases thcre was a rise in candle-power 
after the beginning of the run. 

Breakages generally took place when, after a long run, the lamps 
were switched off on Saturday for the week-end. This would seem 
to be due to the contraction during cooling, the filament breaking 
when it had become weakened by long burning. 

Curve 13 A is typical of acarbon lamp run at normal voltage. 
34 A is characteristic of a class of lamps which start very well and 
finish badly. 44 A is a typical 32-c.P. lamp, starting about 23 СР. 
and depreciating very slowly. 39 A, 40 A, and 40 B are Nernst 
lamp curves. 5 B and 6 B are typical curves of two similar carbon 
lamps, one over-run at 240 volts and the other on pressures varying 
from 230 normal to 240 volts. 33 B and 35 B are tantalum lamps 
over-run at 240 volts; 34 B and 36 B are tantalum lamps on 
voltages varying between 240 and 230. 

The average of “the average watts per candle " for the 70 carbon 
lamps tested is 4°86; for the eight t-ampere Nernst lamps tested 
this average is 414, and for the six tantalum lamps 1:97. 

The ordinary }-ampere Nernst lamp of commerce is thus about 15 
per cent. better than the average carbon lamp, while its life is about 
560 hours. | ‚ 

The average consumption of the tantalum lamps tested was 
60 per cent. less than that of the carbon lamps, and their lives were 
on an average 330 hours; doubtiess the tantalum lamps now made 
will give much longer lives than these. 

This research was carried out at the University, Liverpool 
thanks are tendered to Prof. Marchant for bis encouragement and 
valuable help. * : 


Discvastox. 


Prof. AYRTON asked what was the sensibility of the automatic 
regulator described by the authors, and was informed that it was 
+ $ per cent. . 

Mr. С. C. PATERSON asked how the candle-power of the Nernst. 
lampe was determined; comparisons were difficult to make on 
account of the different light directions of different lamps, He 
considered the varying voltage testa very interesting. 

Mr. J. T. Morris, referring to the tantalum lamp tests, said it 
was possible that the shortening of life was due to change in length 
of filament with alternating cycles—the candle-power tiuctuated, 
and contraction and expansion occurred. 

Mr. A. CAMPBELL asked whether the author was quite sure that 
the shiver in the tantalum filament when running was not due to 
high-frequency oscillations in the circuit. 
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Mr. C. P. Sparks pointed out that the price of incandescent. 
lamps had gone down as well as their efficieney during tbe past 
few years; a better lamp could be produced at a higher price. 

Mr. L. Gaster thought the second paper continued the poor 
showing of present-day lamps, notwithstanding remarks to the con- 
trary. He considered that the official testing of circuits would lead 
to considerable im provement in pressure fluctuations. 

Prof. E. W. МАВСНАХТ remarked that he had as a result of many 
tests between the pentane lamp and the Ediswan large bulb 
standard lamp found a variation of cr. of 192 to 197, which 
result might be due to tbe large photometer room in which tbe tesía 
were made. The regulator described by the authors was an excellent 
instrument, and was applicable to large lamp installations where it 
would save many Jamps. The Liverpool pressure varied from 220 
to 245 volte, and was nominally 230; if the lamps supplied in 
Liverpool were not up to their nominal pressure it would explain 
the bad results obtained hy the authcrs. 

Mr. HAwonTH, in briefly replying, said that the lamps run at 
230 and 240 volts were supposed to be by the same maker, and the 
circuits were used exclusively for lamp tests. 


Magnetic Oscillations in Alternators and their Bearing 
upon the Design. 


Ву G. W. WokRarLrL, M.Sc, М.Еко. 


(Abstract of Paper read before the INSTITUTION OF Et FCTRICAL 
ENGINEERS al Manchester, February 5th, 1907.) 


CONTINUING a Series of investigations of the periodic variations in 
the magnetic field of а three-pbase generator, the author experi- 
mented upon two armatures similar in every respect, except that 
tbe slots of one were open, and of the other clored, tbe size of wire 
in the latter case being slightly smaller than in the former on 
account of the reduced space available. Search coils were used, in 
conjunction with the Duddell oscillograph. lt was found that 
while the movement of flux at the centre of the pole face, expressed 
ав а percentage of the total flux entering a tooth on open circuit, 
varied from 40 to 56 according to the cunditions of loading with 
open slots, it was only from 13 to 3°3 with closed tlots. The 
maximum olserved was in the former case 66 per cent., under the 
trailing pole-tip at half load indretive, and in the latter case it was 
6:2 per cent, also under the trailing tip, but at full inductive load. 
Oscillations were also observed in the inter-polar space, due to the 
armature teeth. 

Besides the oscillations mentioned above, oscillations super- 
posed on these were observed in all the search coils. "These were 
partly due apparently to irregularity of construct ion or to the 
reaction of the flux produced by a local current in the armature. 
Other oscillations, of three times the normal frequetcy, were 
traced to the armature reaction, and indicate that the reaction of a 
three-phase armature is not constant in magnitude, but varies with 
the positions of the respective phase-windings with regard to the 
pole-pieces. Oscillations of twice the normal frequency were found 
to be caused by the loads cn the respective phases being out of 
balance. 

In all cases oscillations were observed jin the flux in the main 
magnetic circuit—least in the yoke, greater in the limb, and by far 
the greatest in the pole shoes. The yoke was solid, while the limb 
and pole sboes were laminated. These oscillations were constant 
under all conditions of loading, and with both open and closed 
slots. The width of the pole-face was equal to 54 times the tooth 
pitch, so that during the movement of the armature the maximum 
variation in the number of teeth at one time under the pole-face 
amounted toa whole tooth, the greatest possible. If the width of 
the face had been a multiple of the pitch of the teeth these oscilla- 
tions, which were probably due to the variation in reluctance of 
the main magnetic circuit, would apparently have been greatly 
reduced, if not snnihilated altogether. They were least with 
closed slots onc pen circuit and inductive load, and greatest with 
closed slots on non-inductive load, the increase in the latter case 
being probably due to the saturation of the bridge over the slot 
by the local flux produced by the armature current. 

The effect of the oscillations in the main magnetic circuit on 
the P.D. wave is to cause ripples, which exhibit a periodic discon- 
tinuity of pbase at the neutral plane, when the ripples are at zero 
value; at that instant the teeth are symmetrically arrarged about 
the pole face. The ripples are affected in magnitude by the vary- 
ing impedance of the load, which, with inductive loads, is far 
higher for the high-frequency ripples than for the main current ; 
hence the ripples are least on inductive load, and equal in 
magnitude on open-circuit and non-inductive load. 


Discussion, 


Mr. W. Cramp, in a communication, said that as a designer he 
felt that the results were of the greatest possible importance. He 
noted the enormous difference between closed and open slots in 
the percentage of moving flux; ко marked was tbis that he saw no 
necessity even for laminated pole faces with closed slots. The 
difference in k. u. r. wave form for closed and open slots appeared 
to him to be what one would expect, except in one particular, viz , 
that there seemed to be no reason whatever why the drag " should 
have become quicker than the ''flasb ; " indeed, he could hardly 
believe this was Ње case. He doubted if Mr. Worrall’s explana- 


tion of the oscillations in the neutral plane was correct. What 
reason was there to suppose that they were not due to ordinary 
interpolar induction ? 

Dr. E. W. MARCHANT said the results were very complicated, and 
required very careful study to understand them. He thought the 
most important point was the k. M. . wave form with open and 
closed slots. It depended, he thought, on the width of bridge 
across the slot, and it would be interesting to have the relative 
magnitude of R. M. r. in closed slots in opposition to open slots. 

Mr. M. B. FIELD said the practical man wanted to know what 
effect the oscillations had on the price and efficiency of the machine; 
he hoped that on a future occasion the author would deal with this 
point. If it did not affect the efficiency, there the matter ended; 
if it did affect it, then it was of the utmost importance. 

Мг. Н. W. WirsoN thought from the paper that there were 
better results with closed than with open slots, but questioned 
whether the extra cost of winding with closed slot would not absorb 
all that was saved by the difference in efficiency. 

Mr. WORRALL replied to the discussion. 


— 


The Physical Society. 


AT the annual general meeting, held February &th, 1967, Prof. J. 
Perry, F. R. S., President, in the chair, tbe report of the Council was 
presented. The number of Fellows now cn the roll is 426. Arrears 
of subscriptions stand at a higher figure than for some time 
past. With this exception, the position of the Society is fairly 
prosperous. The following Officers and Council were elected for the 
eusuing yéar:— 
President.—Prof. J. Perry, F.R.S. 


Vice-Presidents.—Those who have filled the office of President, 
together with C. Chree, D.Sc., F. R. S.; Н. M. Elder, MA. ; Prof. 
J. A. Fleming, M.A., D. Sc., F.R S.: and W. Watson, D.Sc., F.R.S. 

Sceretaries.— W. R. Cooper, M.A., and Prof. W. Cassie, M.A. 

Foreign Seeretaru.—Prof. S. P. Thompson, D. Se., F. R. S. 

Treosurer.— Prof. H. L. Callendar, M.A , F.R.S. 

Lilrarian.—W. Watson, D.Sc., F. R. S. 

Other Members af Council. -T. H. Blakesley, M. A.; A. Campbell, 
B. A.; W. Duddell; A. Griffiths, D. Sc.; J. A. Harker, D. Sc.; T. 
Mather, F. R. S.; A. Russell, M. A.; S. Skinner, M. A.; S. W. J. 
Smith, M. A.; Prof. Н. A. Wilson, F. R. S. 


Prof. A. Lippmann and Pref. S. Newcomb were elected Honorary 
Fellows of the Society. . 


The Presipent then delivered an address on the teaching of 
elementary mechanics. It was time that the schoolmaster should 
recognise that ergineers’ units based on tke weight of 1 lb. in 
London were as absolute as any other units could possibly be, and 
when the schoolmaster rejected the term centrifugal force, he 
merely showed that he had done no advanced work in kinetics. 
It was the каше with the pound as a unit of fcrce. By simple 
experiments a young student should be given the fundamental 
idea that force is (vector) rate of change of mcmentum, and his 
real knowledge of mathematics would increase greatly. The 
teaching of mathematics was a tubject of enormous interest. It 
never seemed to occur to the orthodox mathematician that much 
of the work he tried to give the schoolboy was work that ought not 
to be toucked by a man until after he was a wrangler. If mathe- 
matical gymnastics were wanted, they could be obtained in large 
quaLtity in tbe use of the calculus in its interesting applications. 
The classes in practical mathematica were showing that a Board 
School boy, after 50 lessons, could use the idea of rate, and could 
differentiate and integrate practically all the functions which were 
of use in engineering. He considered the elementary use of the 
calculus, and even the solution of easy differential equations, а 
schoo], and not a university subject. 

An ordinary meeting of the Society was then held, and Mr. A. 
RUSSELL read a paper on “The Magnetic Field and Inductance 
Coefficients of Circular, Cylindrical and Helical Currents.” The 
author gives formule for the magnetic force near a circular 
current which can be readily evaluated. He then shows how the 
self-inductance of a ring of wire and the mutual inductance 
between two coaxial circular filaments can be found without ueing 
Neumann’s theorem. When the length of a belix is greater than 


twice its diameter and the pitch of the helix is small, the self- 
inductance т, is given by 


L = 2? (4%) N (1 — 4 a m h + a2/8 А — 4/4 №], 
where x is the number of (urne, 2a the diameter and 2A the axial 
length. The maximum inaccuracy of this formula, as com 


with the more accurate elliptic integral formula, ie less than 1 in 
8,000. The author has found this formula useful in practical work. 


Society of Motor-Omnibus Engineers. 


THE adjourned discussion on Messrs. Hart and Durtnall's paper on 
“Petrol Transmission fof Road Vebicles, in Comparison with 
Purely Mechanical Systems," took place on Monday, February 4th. 
A very admirable feature of these meetings is that the members fore- 
gather in the refreshment room for half an hour before the time ofthe 
ordinary meeting, where, over a cup of coffee and a sandwich, they 
have a pleasant causerie which cannot fail to have a marked effect 
on the after discussion. We should like to see an extension of 
this system to the older Institutions. 

Mr. Froet SMITH, who opened the discussion, laid great stress on 
the cost of upkeep of clutches, gears, bearings and other working 
parts of existing types of mechanically-propelled vehicles, due 
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very largely to the exceedingly rough treatment to which they are 
subjected by the drivers. He also showed how difficult it was now 
to get new 'buses passed by the police authorities owing to noise 
and other objectionable features. Ordinary bearings, he said, were 
now а thing of the past, roller or ball bearings were а necessity. 
After а wide experience with all sort of drives, he was now a 
convert to the live-axle system. If the Hart-Durtnall system 
could do what was claimed for ít, he would welcome it, and be 
prepared to sacrifice a little weight and efficiency. 

Mr. T. PABEER, j in., read а carcfully-prepared criticism of the 
paper. (The practice of reading speeches is a little overdone at 
the meetings of this society.) The paper, he said, did not justify 
ita title; instead of a comparison of petrol-electric and mechanical 
systems of propulsion, the authors gave descriptions of no less 
than 18 petrol-electric systeme, mcstly existing only on paper, and 
four ancient systems upwards of 400 years old. He criticised the 
high gear rátio, the consequently high H.P. and the weight of the 
H.D. system. Whereas the authors gave the weight of the electrical 
gear ав about half a ton, Mr. Parker maintained that a 40-H.P. 
motor and generator together with clutch gear, &c., would weigh 
something like 4 tons. He doubted the system, expressing his 
desire to see the bus negotiate successfully the Finchley route. 
He then described an ingeniors form of new clutch, and also 
referred to the Pittler hydraulic system of transmission, of which 
he appeared to think very highly. | 

Mr. DoucLas MACKENZIE asked for calculations as to cost of 
maintenance. The question. eaid he, was not one to be decided 
by ingenuity or cleverness of design, but by cost. He had heard of 
petrol-electric 'buses cocsvming 2 gallons of petrol per mile, what 
was the figure for the Hart-Durtnall system ? Whilst agreeing with 
Mr. Frost Smith on the question of bearings, he pointed out the 


limitations of the live axle. 
Mr. Wrarr and Mr. CARTER both asked for comparisons of costs 


of the H.D. and other systems. 

Mr. FRANK BROADBENT grouped petrol-electric systems into two 
classes, vig., those which employed batteries to assist the engine in 
starting the car and on gradients, and those in which no batteries 
were used. In the latter the engine must necessarily be sufficiently 
powerful for the maximum load. Speaking from a wide experience 
with both continuous and polyphase motors, he held that the poly- 
puse was the simp.er, and would stand overloads and rough 
trestment better than the continuous current motor. In the Hart- 
Durtnall system the exciter and controller dealt with only a 
fraction of the total current, so that the upkeep would be less than 
in a continuous current system where the commutators and con- 
trollers were subjected regularly to excessive currents. He described 
the polyphase motor as simply a frictionless slipping clutcb, and 
pointed ont that its chief function on the H.D. ’bus was to start the car 
and not to drive it. It could therefore be made much smaller than 
з continuous current motor which was in continual operation. He 
foresaw trouble, however, in hill climbing, when the motor was in 
use, and predicted that the rotor exhibited at the previous meeting 
would burn out in a quarter of an hour if it transmitted anything 
like 40 H. p. 

Mr. Beaumont, jan., considered that the apparent advantage of 
ball bearings was due to the fact that they could digest the bite of 
metal broken off by the jolting in a way that was not possible with 
solid bearings. He commented on the easy way in which an 
electrically-propelled vebicle starts as compared with one driven 
directly by the petrol engine. 

Mr. DuRTNALL, with remarkable intuition, bad so forecasted the 
trend of the discussion that he was able to read a lengthy reply thereto, 
which was written out before the meeting. A considerable portion 
of this was addressed to Mr. Hobbs, who, as a visitor remarked, 
appeared to be looked upon as the “opposition.” Mr. Durtnall 
pointed out that the only continuous-:urrent machine was the series- 
wound exciter, and this was liberally rated and not cut down for 
lightness as is necessary with p.c. motors when used for driving. 
He gave the efficiency of the electrical system as 66 5 per cent. 
when hill climbing, with 61:2 per cent. reduction in speed. The 
motor would exert a starting torque of 432 lb.-ft., whilst the torque 
actually required to start the bus on the level was 192 lb.-ft. When 
running direct at 12 M. P. H., the efficiency was said to be 97 per cent., 
but this clesrly referred to the efficiency of the magnetic clutch 
only. An ingenious method of solenoid-throttle control was 
described. Discussing the relative merits of polyphase and p.c., the 
authors pointed out that they had a P. o. system, which they used 
on such vehicles аз brewers’ vans, &c., where the duty was not to 
severe as "bus service. They reiterated that the additional weight 
Involved by their equipment was not more than 500 Ib. as compared 
with the ordinary petrol vehicle, and agreed with Mr. Broadbent 
that it was the objections to two trolley wires that had kept back 
polyphase tramways, and not the question of motore. The simplicity 
ot operation when following up traffic, viz, by means of a foot 
brake which short-circuited the exciter field before applying the 
brake, and the gradnal building up of the field and gentle starting 
up of the bus on releasing the pedal were emphasised. 

The reply was given with considerable spirit, and many amusing 
ipud by Mr. Durtnall provoked considerable merriment among the 

ence, | 


Mill Hil] School Telephones.—Tur ELECTRICAL 
-NGINEERING AND MAINTENANCE Co. have recently carried out ап 
Ано of their magneto intercommunication telephones 
bronghout the Mill Hill Schools; lead-covered paper-insulated 
ables have been run on poles connecting the various out-buildings. 


‘recommendations were summed u 


WOOLWICH ELECTRICITY UNDERTAKING. 


SIR A. В. W. KENNEDY'S REPORT. 


AT the meeting of the B.C. on the lith ult. the Electricity 
Committee presented а report by Sir A. B. W. Kennedy upon 
the electric light undertaking. The report extended over nine 
and a half pages of print, and the principal conclusions and 

by Sir Alexander towards 
the end as follows:—''The capital expenditure on the under- 
taking has been so great, and the capital charges per unit are 
therefore so large, that аз long as the average price cbarged per 
unit remains no higher than at present it is impossible that, for a 
number of years to come, the undertaking can show any balance on 
the right side, although as time goes on both the capital charges 
and the working costs per unit generated will nsturally decrease. 
(2) The only way in which it could be made certain that the 
accounts should show a credit balance would be by an increase in 
the average price received per unit, and thi« can only be reached 
by an increase in the rate charged to consumers, especially to the 
very large number of.consumers whose load factor is extremely 
small. This being absolutely the only direct way in which the 
accounte can be made to balance and the responsibility removed, 
or partly removed, from the shoulders of the ratepayers to those of 
the consumers of electricity, I have felt bound to put it before 
you, and I hope it will not be rejected without due consideration. 
But, of course, it is obvious that the difficulties in the way of 
adopting this course are very great, and may prove insurmountable. 
Ia that case there remains only to be considered how the inevitable 
loss can be minimised. (3) The fact that you have built the 
Plumstead station in addition to the older station at Woolwich, and 
that at present you have a dual system of supply, and to a very 
large extent an indirect system, has been the cause of your large 
capital expenditure, and is at present the cause of considerably 
increased working costs. I strongly advise that the work at the Plum- 
stead station be limited as far as possible to what can be done by 
the help of steam obtained there from the destructor, which would, I 
believe, be sufficient almost continuously for all the direct-current 
plant at Plumstead, and also for the supply of the Eltham and Lee 


district by the method which I bave suggested. All further 


extensions of plant necessary for the borough should be carried out 
at the Woolwich station, and as soon as sufficient direct-current 
plant has been placed there, the use of the large alternatora at 
Plumstead, which are now supplying current in Woolwich in a very 
wastefal fashion, should be discontinued, and the whole of Woolwich 
supplied with continuous current direct from the Woolwich station. 
For this purpose there would be a considerable amount of altera- 
tion to be carried out at the station, but the actual capital cost of 
the scheme would not be so great as if new plant were put in at 
Plumstead, as high-tension plant, with high-tension mains to 
Woolwich, and with motor-generators at Woolwich, while the 
working costs of the undertaking аз a whole would be much 
reduced. Theexisting high-tension plant at Plumstead, with the 
motor-generators at Woolwich, would remain as reserve plant to be 
used either for Woolwich or Eltham in the case of the breakdown 
or temporary overhauling of the continuous-current plant, and 
would, therefore, enable you to do without ordering additional 
spare plant for a long time to come. In order to save capital cost, 
at least two of tbe Plumstead boilers might be removed to Wool- 
wich to take the place of the locomotive boilers, which are 
practically of little further use. (4) In view of the fact that for 
next winter, 1907-8, further plant will certainly be required at 
Woolwich, I have suggested that it would be wise for the Council 
at least to consider whether there is any possibility of obtaining as 
much energy as would suffice to meet their wants from the South 
Metropolitan Co. on such terms as would render any further 
expenditure of capital on the part of the Council unnecessary. I 
have, however, no personal knowledge as to whether the South 
Metropolitan Co., or any other undertaking, could offer the Council 
continuous current at rates which would be remunerative. (5) As 
to the engineering working costs, your staff are reducing these 
rapidly. I think a considerable saving could be made when 
the Plumstead outpnt is reduced, by а redistribution of 
the hours during which the destructor boilers are fired, but this is 
а very simple matter. Naturally, when you are able to discontinue 
the wasteful indirect supply to Woolwich through the high tension 
machines at Plumstead, you will save very considerably in your 
working coste, not only because of the reduced number of men 
employed, but because of the fact that you will sell and be paid 
for probably 80 per cent. of the units’ generated, instead of the 
present figure of 52 percent. As to the coste of management— 
during the last vear а very large expenditure has been incurred in 
management and account keeping on account of the large amount 
of time which the borough treasurer’s department has had to give 
to this matter. Once the accounts have been got into proper order 
by the borough treasurer, however, I should think it would be 
possible for this part of the charges to be very much reduced in 
future, and a not inconsiderab:e saving made in this way. Of 
course, a very large part indeed, the greater part—of this expense 
has been in connection with the accounts of the wiring and motor 
department, and would come to an end altogether if that depart- 
ment were closed, as I suggest that it should be." 

In a postecript, Sir Alexander Kennedy stated that after perusing 
the auditor's report dated January 2nd, 1907, he found that his 
estimates as to the probable financial results of the working of 
the undertaking were considerably too favourable, and that the 
period mentioned in his report (five years), during which the under- 
taking will probably be a charge on the rates, should be doubled. 

The Electricity Committee stated in a report upon the 
foregoing that many of the recommendations involved inquiry 
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whieh must of} necessity occupy some time before they can 
result in any definite proposals, but there was one matter, 
namely, the proposal to close the wiring department, upon 
which it had no difficulty in coming to a conclasion. The 
wiring department, from its inception on December 17th, 1903, 
to March 31st, 1905, had resulted in a total net loss of £2,170. 
As fat as could be ascertained, the loss for the nine months ending 
Dacember 31st last would be £826, and the auditor had expressed 
his intention of debiting the revenue account of the department- 
with a further sum of £365 in respect of value of capital assets on 
March 3186, 1906, reduced by payment of instalments on hire- 
purchase agreements, which will have the effect of increasing the 
total loss of that department at that date to £2,536. The last 
Council in framing the annual estimates for the current year 
credited а sum of £600 to the wiring department as а contribution 
from the general electricity account as representing commission 
alleged to be earned by the wiring department on lamps con- 
nected. From the manner in which the auditor had dealt, and 
evidently intended to deal, with the accounts of the electricity under- 
taking there could be no doubt that this £600 would be disallowed 
at the next audit. The loss onthe department for the year ending 
Mareh 31st, 1907, would probably amountto £1,400. Sir Alexander 
Kennedy, in dealing with the department, says:—'‘'I am sorry to 
вау that I can only advise you that the sooner this department is 
discontinued the better for the undertaking. I feel sure from what 
I have seen of the accounts, and the way in which various items 
have been charged, that the real loss is even greater than the 
apparent loss, but even taking the figures as they stand, it will be 
better for you to face the loss that has been made than to continue 
in a business which must almost inevitably lead to further losses,” 
and further on in his report he says:—''It has been found over 
and over again that this class of business can only be made to pay 
by avery active and vigorous contractor, with ample experience 
and knowledge of estimating and of store keeping and working 
under regular business conditions,” and in conclusion upon this 
subject, he says :—''I can only say again that it would be desirable 
in the best interests of your Council to discontinue this depart- 
ment with the least delay possible, and put up with whatever loss 
you have actually incurred. I do not think you would find any 
difficulty in doing as, I believe, other municipal authorities have 
done, and making suitable arrangements with local contractors to 
carry out the work at prices which you -could approve, 
and, if necessary, under certification and test by your own engi- 


neer.” The district auditor in his report in reference to this - 


department says: “ I must fully endorse the financial conclusions 
on which the consulting engineer bases his advice to discontiuue 
this department with the least delay possible." 'The Committee 
has stated that there will be no diffi»ulty in making arrangements 
with responsible contractors to carry out all such work required. 
Ia connection with similar powers recently granted to other metro- 
politan Borough Councils owning electricity undertakings, the 
Committee stated that the engineers of those undertakings have 
unanimously decided that in the interests of the undertakings it 
will be far preferable to make arrangements with responsible con- 
tractors to carry out the work under proper supervision and con- 
trol upon a standard specification and at schedule prices. The 
National Electrical Contractors’ Association are prepared to 
guarantee work carried out in such cases by members of their 
Association, and to indemnify the Council agains! any loss in 
respect of bad or defective workmanship. The Committee recom- 
mended (о) That the wiring department be closed as from March 
31st, 1907 ; (b) That the wiring stores in hand at March 31st, 1907, 
be gradually disposed of, if possible to wiring contractors ; (c) That 
the Council continue to let out motors and arc lamps on hire with- 
out undertaking work in connection with their installation. The 
chairman of the Committee, in moving the adoption of the report 
and recommendations, said that the rates would have to go up this 
year by 18. in the £, а point never reached in the history of the 
borough. Of the additional 1s, which would have to ba imposed, 
10d. was due to the loss on municipal trading. The losses on 
revenue account had зеп under-estimated by £10,000 up to March 
3186 last. Further £1,200 of the deficiency had been covered up 
by making excessive charges for street lighting. He was glad to 
be able to bear testimony to the fact that none of the losses were 
due to the present officials, the electrical engineer, the station 
engineer, and other members of the staff, who were reducing work- 
ing expenses. 

,A discussion extending over several hours took place on 
the report. It was admitted that at present the B.C. was 
losing £15,000 a year, which was equal to a 5d. rate, on the 
undertaking, and it was advocated strongly that the concern should 
bé sold to & private company. In the result, the report and recom- 
mendations were carried. The' borough treasurer was authorised 
to make arrangements with the London and Provincial Bank for a 


temporary overdraft of £55,000, the chairman of the Finance Com- 


mittee explaining that the electricity undertaking was responsible 
for the greater part of this sum. 


Competition at Constantinople.—It is reported 
from Coustantinople that very slow progress ia being made in 
connection with the negotiations proceeding in that city between 


the “grand master“ of theartillery and representatives of English 
German and Belgian companies in 5 


regard to the projected erection 
of works for the production of electricity, and is the electric 
lighting of the town. 3 


works is practically certain to be entru 
bat not the working of the undertakin 


sted to foreign companies, 
foreign working exists at the palace. 


g, asa decided resistance to 


It is said that the establishment of the ` 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


New House Service Fuse-Box. 


In the accompanying illustration we show a new type of cut-out 
that is being put on the market by SINPLEX Conpuits, LTD. It is 
claimed that it obviates the necessity of bonding, and also effects 
a great saving in labour and cost, since there is no need to divide 


New SIMPLEX Fosm Box. 


the main run of conduit by means of tee-pieces and bends. The 
lower part of the box consists of one complete casting, divided 
into two compartments, and in each clip terminals for Mordey 
type fuses and lugs for connecting up the cables are mounted on 
porcelain bases. It will be noticed that ample room is allowed for 
making connections. A cover, which has a glass window, is pro- 
vided for each division, and an interlocking arrangement may 
be attached, whereby only one cover may be opened at a time, 
thus avoiding all risks of short-circuits. 


Improved Trigger Life-Guard. 


Mr. T. RoniNsoN, of Cooper's Lane, Potters Bar, sends us 
particulars of a new form of trigger life-guard. We have not seen 
1t in operation, but for three reasons we think that the flexible tray 
which forms the subject of the invention may be an improvement, 
not only for the purposes of the Patent Office, but ia practice also ; 
and these reasons are: first, the inventor's letter to us is short and 
modest; secondly, the improvement is not revolutionary ; and, 
lastly, the appearance of the thing in the photograph accompanying 
the letter bears out the written statemert that the tray is simple 
enough and really flexible. 

The first two reasons are quite enough to give away the inventor, 
for no real,“ pukka” member of that genus is either modest or 
short in his descriptions, but he is invariably revolutionary. 


IMPROVED. LiFE-GUARD. 


After a little more practice Mr. Robinson may improve in these 
respecte, so he must not be downhearted. 

The illustration shows the flexibl 
would take up if dropped on a road 
tudinal section of & canal bridge. 
will it accommodate itself to the ex 
the paving of a tramway ? 


The slats of the tray are articulated somewhat after the fashion 


of a roll-top desk, und they are held together by flexible steel 
Wires, 


with a camber like the longi- 
How much more easily, then, 
tremest camber ever teen on 


e tray in the position which it 


yucit! 
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The trigger gate, the levers, and the other parts may be exactly 
similar to those which are in general use, for we understand the 
inventor to claim only that the tray will prevent any part of a 
fallen body being caught between itself and the paving, as 
conceivably might happen with the rigid tray. 

The least we can say is, that primá facie, the improvement is 
worth a good trial. 

While on this subject we may mention that Mr. P. J. PRINGLE 
has devised а simple and effective loose gate for use on those roads 
on which damage is being done constantly to life-guard gates on 
the trailing end. Owing to the position of the gates, a compara- 
tively small amount of “galloping” at the truck brings them into 
contact with the track and forces them outwards. The usual result 
is that the bottom strip is broken, and often more serious breakage 


occurs. А 
Occasionally a cure has been effected by increasing the clearance 
petween the bottom strip of the gate and the track, and this has 


ELECTRIC RivETING MACHINE. 


been carried to such an extreme in some cases that a good-sized 


child would pass under the gate to a horrible fate. 

_ The clearance ought not to exceed 3in. at any time, if the apparatus 
is to earn its title of life-guard; and Mr. Pringle's ingenious 
modification permits that maximum to be observed, for the trailing 
gate can swing freely outwards and move freely upwards without 
releasing the guard-tray, and without damaging itself by attempting 
to resist the blow of the paving. 


Electric Riveting Machine. 


Although at the present time riveting machines driven by 
hydraulic or air pressure practically monopolise the field, yet 
there appears to be a good opening for an electrical riveter for 
many purposes. 

The transmission of hydraulic and compressed air power requires 
special pipe-lines, which have disadvantages in the way of leakage 
and inflexibility., Moreover, they require a special power instal- 
lation, which, in turn, requires experienced attendance. These 
objections sre sometimes so conspicuous that riveting by папа is 


The transmission of energy for the electric rivetiog machine is 
done by a simple cable, which can be connected to any elec- 
trical circuit near the place of working. This simple and cheap 
transmission of energy makes the electric riveting machine а most 
valuable appliance for installations where electric power is already 
Installed or easily to be obtained. 

energy consumption of the riveter is very small: at the 
moment of riveting it requires less than a normal arc lamp, and in 
the intervals between riveting it only needs the energy for the 
motor. For longer intervals the current is taken off entirely; the 
cost of running is, therefore, very small. 

The handling of the machine is very simple. By pressing a 
button the machine is brought into action, the vertical spindle 

screwing up а nut in the end of the double-armed lever, 
and at the same time forcing down the die at the other end, 
for forming the rivet head. 
ergy 18 cut off automatically as soon as the riveting is finished 
and the tongs open, the nut running back to its lowest position. The 
sions cut-off, according to the diameter of the rivet, can easily 
J* regulated by a hand wheel. The machine only requires one man 
m attendance, who can easily move it along the overhead track from 
nvet to rivet, put in the hot rivets and work the riveter by 
Pressing the button. "n 

One great advantage is that the rivet can be inserted from above 

and need not be held a: all. | 


The machine works quite noiselessly and quickly, each rivet being 
completed in about one second, so that the number of rivets per 
hour is only limited by the time which is needed for heating and 
inserting the rivet bolt. The machine is solidly constru:ted, and 
all the electrical parts are dust and water-proof. It is suited for 
hot rivets from {$ in. up to 1 in. diameter; smaller rivets may be 
riveted cold. 

This machine is supplied by Mr. Carl Flohr, of 73a, Qaeen 
Victoria Street, E.C., for direct or alteraating current operation, 
and the facility with which it can be handled in ordinarily 
inaccessible positions is a considerable recommendation. 


Sensitive A.C. Voltmeter. 


Noting in our last issue an inquiry for a voltmeter having a 
range of 15 to 50 volts, independent of the frequency and dead- 
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OUTLINE SHOWING DriwxENSIONS or RIVETER. 


beat, Mr. R. W. Paur, of Newton Avenue Works, London, N., 

ecnds us particulars of one which he makes. It is not new, but, 

ds understand, has not previously been described in the technical 
rese. 

The diagram, fig. 2 (p. 376), illustrates the priaciple of the instru- 
ment, the working parts of which comprise two fixed inductors, 
marked 17, so formed ae to leave a cylindrical air-gap into which the 
suspended needle x, which is suspended co-axially with them, may 
be attracted. The needle is formed of two very thin aluminium 
vanes, ò b, also sbaped into segments of a cylinder, and bolted to 
the vertical staff. Both needle and inductors are made of 
aluminium, and great care is taken to bring them into similar 
physical conditions, so as to eliminate the error due to contact 
difference of potential. Аз shown in fig. 1, the inductors are 
mounted on a metal platform carried on insulating glass or amber 
pillars, and are connected to one terminal of the instrument. 

The needle is suspended and connected by а phosphor-bronze 
strip to а torsion head, on turning which the zero may bc adjusted 
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without opening the case, the torsion head being provided with a 
tangent screw adjustment for this purpose. The mirror is shielded 
by a brass tube from outside electrostatic influence, a»d, by 
attaching а light vane to the mirror and enclosing it, the move- 
ment of the needle may be heavily damped. Surrounding the 


Fra. 1.—PAvL's SENSITIVE A.C. VOLTMETER. 


working parts shown in the illuetraticn and connected to them, is 
an inner case which shields the whole from externel electrostatic 
attractions, while an outer case, through which the terminals pass 
with air insulation, protects the whole. 

The readings on the scale are proportional to the squares of the 
pressures on the terminals. By means of non-inductive shunts the 
instrument is made capable of reading small alternating currents 


of any frequency. Various ranges are made for pressures 1 to 7 
volts, 4 to 30 volte, 8 to 60 volts. 


NEW PATENTS APPLIED FOR, 1907. 


gy eei in tL for this Journal by W. P. Тномрвои & Co., Electrical Patent 
gents, 


High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


10, 2494/06. Improvements in translating systems for electric telegraph.” 


I. Kirsxx. (Date applied for under Rule 5 of the Patents Rules 1905, May 2nd, 
1906.) February 12th. (Complete.) 


18,1964/06. '' Improvements in the manufacture of metal articles by electro. 


deposition." 8. О. Cowrrn-Corcrs. 


(Date applied for under Rule 5 of the 
Patents Rules 1905, December 5th, 1906.) February 14th. 
3,834. 


‘(Improvements in or connected with sound signalling on street, 
road, or like ECT and other self-propelled vehicles or locomotives." J. 
TavLoR. February llth. 


8,842. “ Improved holder for electric glov lamps." J. A. GEE. February 
llth. 


8,849. ''Improvements in electric ignition spark plugs." R. KENNEDY. 
February llth. 


3.354. ‘Improvements in central battery telephone switchboard circuits." 
J. A. MARSHALL., February 110. - 
3,380. “Improvements in wireless telegraphy.” L. ve Forest. (Date 


applied for under Patents Act. 1901, February l4th, 1906, being date of applica- 
tion in United States. February lith. (Complete.) 


3,881. “ Improved high-tension magneto-electric ignition appa'atus." G. A. 
UNTERBERG and F. HELMLE, trading as Unterberg & Helmle. February 11th. 


(Complete.) 
"Improvements in automatic switch shifting mechanism.” 


8,898 
Bunk HoLDER. February lith. (Complete.) 


J. D. 


3,411. ‘Improvements in eiectric current generators." J. ERPELDING. 
February 11th. 

3,425. Iinprovements in telephone exchange apparatus.“ W.H. WHEATLEY, 
(C. D. Enochs, United States.) February 11th. (Complete.) ; 

3,432. 


"Improvements in or relating to electric switches.” 
and A. Encan, ток. February llth. 


3,487. “Improvements іп incandescent electric lamps." М. C. CLUTTERB'CK. 


February 12th. 


3.462. Improvements in induction coils." 
BENNETT. February 12th. 


3,470. “Improvements in switch-throwing mechanism. . E. 
(Date applied for under Patents Act, 1901, February 12th, 1906, Le 1 
application in United States.) February 12th. (Complete.) 
3,83. [Improvements relatin 
like." THE ELECTRIC IGNITION Co., Ltp., and F. H. Haut. 
‚8,505. ''Improved construction of appliances for 
displays." H. N. DAEHYL and A. GALANTI. February 12th. 
3,522. “Im 


e rovements in and connected with the indicatio 
of fuses in electrical distribution systems." F. ScHULTz. ра 
under Patents Act, 1901, Februa 


Germany.) February 12th. (Complete.) 

3,543. "Improvements in electric heating-pads.“ L 
(Date applied for under Patents Act, 1901, April 2nd, 150 deing date of 
application in United States.) February 12th. (Crmplete.) f i 


J. Н. Си\::вевз and P. F. B. 


February 12th. 


Е — _ ааьан, 4 E 
+e 


A. EDGAR, SEN., 


ing date of 
g to the ignition coils of automobiles апа the 


producing electric light 


blowing 


(Date applied f 
ry lith, 1906, being date of application in 


. SHELLHAMER. 


3,544. "Improvements in electric meters." "Tux Britis Тномзон-Носвтох 
Co., Lr». (General Electric Co., United States.) February 13th. 


8,564. “Improvements in universal joints for electric light fittings and for 
other purposes." C. WiLLMOoTT. February 18th. 


3.575. Automatic electric appliance to give two separate indications on a 
locomotive and same to train gnard; one for s gnal at danger, the other for a 
dignal at safety.” J. Nimmo. February 18th. 

3.593. Improvements in automatic switches.“ 
BULLEB ELPHINSTONE. February 13th. 


8,599. ‘Improvements in telegrsphony." G. Morin. February 13th. (Co 
plete.) 


8,018. ‘* Improvements in automatic periodically-operated electric switches.“ 
J. Gu xx ix. February 18th. 


3.681. Improvements in fron electrodes for accumulators with alkaline 
e'ectrolyte, and method for manufacturing same." E. W. Јскохев. (Date 
applied for under Patente Act, 1901, February 14th, 1906, being date of appli- 
cation in Sweden.) February 13th. (Complete.) 


3,639. New or improved electrically-opereted automatic fog-signalling 
apparatus for railways.” J.McGunx. February lith. 


8,649. “ Automatic electrical and magnetic thermostatic regulator. W. H. 
Hann. February 14%. 

3,669. ‘*Combinated electrical switch.“ 
SHanxs, February 14th. 


3711. ' Method of producing electro-&ctive cement-like substances of iron 
and nickel hydrates for forming electrodes and accumulators constructed with 
such electrodes." E. №. Јсхомкв. (Date applied for ander Patente Act, 1901, 
February 15th, 1906, being date of application in Sweden.) February 14, 


(Complete.) 
8,714. “ Improvements relating to cameras for producing photographs by 
electro-chemical or the like means.“ F. O. TRAUTMANN, February 15th. 

9,724. “Improvements in electrical generators for flour bleaching and sub- 
*idiary purposes." F. Н. Lonise. February 15th. 

3,731. "Improvements in bulbs, shades, globes or the like for electric and 
other lamps specially applicable for advertising purposes." W. C. THOBNE. 
February 15th. 

3,789. “ Improved method of and means for automatically equalising the 
power supplied to electric motors subjected to an intermittent load with the 
object of equalising the demand on the generating plant." THE LANCASHIRK 


DyxAuo and Моток Co., LTD., F. G. WARBURTON and A. H. KzLSILI. 
February 15th. 


H. C. L. Hol Dx and G. K 


E. E. BaARrLETT and C. H. O. 


8,740. ‘Improvements in apparatus for controlling the supply of electrical 
energy from alternating current electric generators or mains to alternating 
current electric motors." A. P. Woon, R. S. McLeop and Tux LANCASHIRE 
Dynamo AND Motor Co., Ltp. February 15th. 

3,750. “Improvements in electrical 
February 15th. 


8.757. Improvements in and relating to guards or cages which are particu- 
larly applicable for use with incandescent electric lamps." J. B. BROWN, 
A. Brown and A. Gresty. February 15th. (Coinplete.) 


8,778. ‘ Improvements in electric vibrators and the like Srmmzxs Bros 


Ip Co., Lip, (Siemens & Halske Akt. Ges., Germany). February 150. 
(Complete.) 


3,783. “Improvements in or relating to transmitting systems for wireless 
telegraphy.” M. Levy. February 15th. (Complete.) 


3,786. "Improvements in and: connected with electric batteries." C. L. 
CARTWRIGHT, February 15th. 


8,790. “Improvements in or relating to destination indicators and the like 
for motor-cars and other vehicles.” 


A. LoaBL and Tue British Ever-Reapi 
ELECTRICAL Co., Lro. February 15th. 


3.803. “Improvements in electric resistance furnaces.” С. Fery and 


C. LaNuLET. (Date applied for under Patents Act, 1901, February 17th, 1906, 
being date of application in France.) February 16th. (Complete.) 


3.809. Imprevements in regulating arrangements for electrically-driven 
hoisting or winding engine installations." FELTEN & GUILLEAUME-LAHMEYER- 
WERKE AcT.-Gks. (Date applied for ander Patents Act, 1901, February 15th, 
1906, being date of application in Germany.) February 15th. (Complete.) 


3.881. Method for the production of electrodes of magnetic metals by 
means of electrolytic oxidation, electrodes produced in this manner, and 
accumulators provided with such electrodes." E. W.JvNawER. (Date applied 


for under Patents Act, 1901, February 16th, 1906, being date of application ia 
Sweden.) February 15th. (Complete.) 


3,850. ‘‘Improvements in and relating to trolley wheels as used in the 
trolley-heads of electric tramcars worked on the overhead trolley system." 
А. T. Втвквү and F. E. Birksy. February 16th. 


3,880. ''Improvements in systems of electrical distribution." P.C. HEWITT. 
(Date appli-4 for under Patents Act, 1901, March 14th, 1906, being date of 
application in United States.) February 16th. (Complete.) 


3,881. * Improvements in variable-speed electric motors or variable-voltage 
generators." L. Tonpa. February 16th. 
8,904. 


"Improvements in dynamo-electric machines." M. Latour. (Date 


applied for under Patents Act, 1901, February 16th, 1906, being date of appli 
cation in France.) February 16th. (Complete.) 


3,908. ‘* Improvements in or relating to electric cranes, winches, and the 
like." THe SUNDERLAND FORGE AND ENGINEERING Co., Lrp., and W. Виш. 
February 16th. 


connectors.” J. H. Trewern. 


3,914. ‘Improvements in electric furnaces.” A. RxvwoLps, February 16th. 
5, 915. 


"Improvements in electrical heating apparatus.“ А. REYNOLDS. 
February 16th. 


3.923. Improvements in electric 


Б incandescent lamps for advertising 
urposes.“ 
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THE PROGRESSIVE DOWNFALL. 


THE careful student of political history should never over- 
estimate the significance of a single eleetioneering campaign. 
Whether the contest rages round imperial or municipal 
questions, the electorate is frequently led away by what is a 
mere side issue. In the result it is often unsafe to assume 
that the accession of any particular party or group of 
politicians to power is the outcome of a deep-seated change of 
opinion throughout the masses of the people. 

But when a party has been in power for a considerable 
time, and two elections take place within a few months of 
each other, in the course of which the same cries are heard, 
and the same issues raised, and as a result of which that 
party is defeated, it is fair to assume that the public mind 
has been seriously perturbed. This is what has happened in 
the Administrative County of London. 

Towards the end of 1906, the Socialists and so-called 
Progressives were almost entirely driven out of the Metropo- 
litan Borough Councils; early in 1907 the same electorate 
has declared in no uncertain voice that moderate counsels 
shall prevail in that mother of local authorities to which 
the interests of those who dwell in the Administrative County 
of London have been entrusted by Parliament. 

As readers of this Review are well aware, we have no 
concern with ordinary politics. We endeavour at all times 
to preserve an open mind and to reserve the power to criticise 
the actions of any political party which seem to us to menace 
the cause of progress in all which appertains to electricity. 
In these circumstances we deem it right to make some com- 
ment upon the results of the County Council election and 
to speculate upon the influences which have been at work to 
bring about the extraordinary change which has recently 
taken place in public opinion with regard to the government 
of London. 

A large number of our readers are very nearly affected 
by the policy of the parliament of London. As ratepayers, 
they look forward to the financial statements of the Council 
with trepidation ; as citizens, the vast majority of them 
view with the greatest alarm those socialistic and com- 
munistic tendencies with which the County Council—in 
common with so many of the local bodies in this country— 
have recently been infected. 

It is not too much to say that the restrictions which have 
hedged round the supply of electricity in the hands of 
municipal authorities—their circumscribed areas, their 
limited enterprise, and not infrequently their incompetent 
management—have militated against the development of 
the industry. The ratepayer is now beginning to see 
that, provided there are proper safeguards to prevent the 
exploitation of the citizens, the supply of electricity may be 
safely entrusted to companies which must, in the nature of 
things, be advised and managed by experienced practical 


men. 
C 
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Looking at the results of the polls, it is satisfactory to 
note that the comparatively small number of less militant 
and hitherto apathetic ratepayers who recorded their votes 
for reform were able to stem the tide of enthusiastic 
Socialism in so effective a manner. 

One important factor in the election deserves mention. We 
have often had occasion to deplore the fact that in all muni- 
cipal elections, persons who are employed by the local authori- 
ties are entitled to record their votes. This is undesirable from 
every point of view. The legislature has not been slow to 
enact that bribery at elections shall be punished ; but no 
effort has ever been made to disfranchise those whose judg- 
ment must necessarily be biased hy the desire to return to 
power the party which will keep them employed. "The 
London County Council alone give employment to some 
60,000 persons, the majority of whom were probably entitled 
to vote, and voted for the party which has been defeated. 

While we look forward with confidence to the future, we 
must not expect too much in the way of drastic reform from 
the new County Council. They can check abuses and put 
restraint upon wild and reckless expenditure, but they must 
inevitably stand committed to carrying through many of the 
undertakings upon which their predecessors have embarked. 
[t is impossible to blind ourselves to the fact that if a 
power scheme is essential for the welfare of London, it 
will be well-nigh hopeless for any private company to seek 
the necessary Act of Parliament from those who now hold 
sway in the Lower Chamber at Westminster. An alterna- 
tive, however, contemplated by the Parliamentary Com- 
mittee which threw óut the L.C.C. Bill last year was the 
leasing of the powers to a private company, and this course 
may well be followed. 

If the new Council are unable to undo the past, there is 
much which they can do in the future. In the first place, 
they can limit the operations of the Works Department, and 
adopt once more the wholesome principle of putting out all 
works to publie tender. They can also delete from the 
advertisements for public tenders the clause which requires 
that all persons making tenders shall pay trade union rates 
of wages. Personally, we do not anticipate tliat the new 
Council will have power to effect a notable reduction of rates 
in the metropolis: but they can at least do something to 
check the rapid rise in rates and the spread of Socialism in 
the greatest city of the British Empire. "They can also press 
upon the Government the urgent necessity of appointing a 
Traffic Board for London, &s recommended by one of the 


most authoritative and painstaking Commissions 


ever 
appointed. 
Ix an article by Mr. Н. Morgan-Browne 
Municipal in the Westminster Gazelle of 28th ult., 
Trading. 


the author claims, upon the authority of 
the Parliamentary return of 1903, that the municipal trading 
of 200 to 300 municipalities realised, in the year ending 
March 31st, 1902, a surplus of £650,000 upon an invest- 
ment of £111,000,000. 

This result, ав Mr. Morgan-Browne states, was derived 
from trading in water, gas, electricity, tramways, markets and 
working-class dwellings, and we dealt with the return at the 
time (see ELECTRICAL REVIEW, February 27th, 1903), when 
we pointed out that, although the municipal loans were 
obtained on the average at £2 6s. 7d. per cent., the surplus 


shown of £378,281 upon a capital expenditure of 
£100,756,104 was a little over one-third of 1 per cent., or 
a similar result to that shown in a former return (Sir Henry 
Fowler's), which dealt with accounts to March, 1898. 

But, in dealing with the figures put forward by Mr. Н. 
Morgan-Browne, we must bear in mind that he is assuming 
that the relative accounts of municipalities and private 
undertakings are kept upon precisely similar lines, whereas, 
if it be true that, as in the case of the London County 
Council, the bulk of the cost of street, alterations due to the 
construction of the tramways is charged to other accounts, 
the comparison based upon capital expenditure is wrong. 
He values the Т.С.С. tramways at £7,500,000, an 
increase upon the alleged cost ( £5,000,000) of 50 per cent. 
This is good business, but requires substantial proof before 
acceptance. 

Why the L.C.C. should work their tramways so much better 
than the private companies is not shown; they must be 
born managers if they can pay higher wages, charge lower 
fares. and get better results for their money, than the 
grasping ** trusts," which are supposed to sacrifice everything 
for high dividends. 

From trading in tramways, Mr. Morgan-Browne passes to 
a brief consideration of electricity as a subject for municipal 
trading, and he starts by admitting the difficulty of secur- 
ing a monopoly of London supply, owing to the “ vested 
interests which have been allowed to take root in the dif. 
ferent districts of London, both municipal and private." 

The difliculties in this respect will be understood on 
examining the Third Schedule of the L. C. C. Bill, and are an 
eloquent reply to the absurd contention that the proposal 
now before Parliament is to put ап end to monopolies. In 
the Schedule referred to, no fewer than 72 electrical under- 
takings, all working independently under separate Provisional 
Orders, are enumerated—all of which the L.C.C. asks for 
power to acquire, sooner or later; and some of these are 
competiug with one another in the same streets—an odd 
sort of monopoly ! 

What might happen if some future L.C.C., having obtained 
the monopoly of supply, decided in the interest of the section 
of ratepayers who were not users of electricity to raise prices, 
in order to reduce rates, is not considered. | 

Mr. Morgan-Browne tries to support his case for muni- 
cipal trading by comparing the prices charged by six local 
authorities and half-a-dozen companies—but even if his 
figures were correct, what does it prove ? Let us take, for 
example, the case of Islington. In that borough the private 
consumer is charged $:89d.—the total working cost per unit 
sold being 1°83d. The public lighting is charged at 3:1:d., 
which has to be paid for by all ratepayers alike, whether 
consumers of electricity or not, and yet, with these large 
margins for financial charges and profit, the surplus claimed 
on the trading is but £9,056 upon a capital expenditure of 
£428,813—say, 2°11 per cent., without any provision for 
depreciation, for which considerably more than the alleged 
surplus should be set aside. The trading is. therefore, not 
commercially successful. Mr. Morgan-Browne includes 
Islington in his list of * successful " municipal undertakings, 
and if the other five he names are examined, they will not 
improve his case, although not so bad as Woolwich, which 


is included in the schedule of undertakings which the L. C. C. 
desire to acquire. 


AT last the stream of facts bas 
begun! That we should have anticipated 
them was to be expected, but that 

frank a critic as Mr. Worby 
Beaumont should have sprung from the very citadel is 
pleasantly surprising. During the stirring times of motor 
company promotion the world considered no prospectus 
genuine which did not bear the Beaumont seal, and 
much writing of that kind of literature is not supposed 
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to encourage а love for unembellished fact; yet withont 
goubt here is Mr. Beaumont reading before the Society of 


Motor Omnibus Engineers в paper which is a blunt and 
painful truth from. beginning to end. And out of the very 
den of lions he walks not only unscathed, but with an 


invitation to come again. . 
The main points of interest in the paper may be stated 

succinctly as follows :— 

The steam vehicle would be as good as, and, perhaps, better 
than the petrol vehicle if only it were not driven by a steam 
engine. 

The motor bus problem, now and in future, is a road 
problem, Gu/—motor "buses must not run at more than 
12 m.p.b. (which happens to be the legal limit). 

They must not do more than 90 to 100 miles or even less 

or day. 

P hey must be backed up by at least 10 per cent. spares. 
The seating capacity ought to be less than it is now. 
The fares ought to be higher, and the greater part of the 

machinery wants re-designing. 

What, then, is to be left to show the superiority of the 
motor- bus over the tramway ? That might form the text 
for another Confession by, say, the President of the Auto- 
mobile Club. Our readers know the claims of the tramway 
too well for а recapitulation to be necessary. 

The foregoing may be considered in the light of a justi- 
fable crow, but it is intended to be devoid of malice or 

ill-will. The victor can afford always to be magnanimous. 

lt may be that Mr. Beaumont's speech marks the 
beginning of а new era for the motor-’bus, and we hope 
sincerely that it will be an era of prosperity. Chastening 
cometh of adversity, and there may come a time, per- 
haps 20 years hence, when the pioneers of the industry 
will bless the roads which they now condemn, as the direct 
source of the swift, the strong, the reliable and the comfort- 
able omnibuses, then earning a real net revenue as large as 
that of the electric car of the present day. 

Of one thing we are morally certain—the public having 
tasted of higher speeds will not let them go lower. 
Capt. Deasy agrees with Mr. Beaumont that the speed of 
molor-buses is ruinous to them, but he goes to the 
wrong source for the remedy. He says that there is, «/ 
present, a craving on the part of the public for speed, and 
the publié should not be allowed to gratify it. Many of us 
agree abont the mania, but it is not а thing of the moment, 
and it will not be checked any more than the tide or the sun 
in its course. The craving has to be gratified, and it will 
be done by the improvement of road surfaces and vehicles. 
Whether satiety will come, who can say ? 


CoMPETITION has indeed reached an acute 
stage, if it is necessary for electrical firms 
to adopt the well-worn trick of such 
papers as Tit. Виз and Answers in order to sell their goods. 

The office-boy tells us that it was customary with those 
enlightening journals to present a weekly series of puzzle 
pictures which were said to represent the names of certain 
railway stations or towns, well-known personages, or articles 
in common use. Prizes were alleged to be the guerdon of 
the most successful guessers, and a deal of time wasted the 
recompense of all concerned. 

The whole conception is cheap and nasty, and we were 
thunderstruck at sight of the identical ruse in a pamphlet 
ей Үе have 
sufficient knowledge of the class of people to whom the 
pampblet is supposed to appeal, to believe that the company 
Will reap a plentiful crop of disgust. 

If this example is followed by rival firms, we may expect 
lo ве coupons entitling the purchaser to brushes, motor oil, 
or brass polish, given away with dynamos, tramcars, and 
witchboards ; while wiring contractors will crown each 
installation with chaste ornaments for the mantel-shelf, as 
promised in the tenders. 

There is mere than one legitimate form of pushing sales, 
н ыш that this particular method will not attain 

y. 


Undignifled 
Business. 


COMMERCIAL DEVELOPMENT OF 
ELECTRICITY SUPPLY. 


— 


By R. BORLASE MATTHEWS, Wh. Ex., A. VI. I. C. E. 


(Continued from page 330.) | 


\үтвїхє ESTIMATE FORMS. 


The accompanying form, fig. 1, is one that has been 
employed by the writer to avoid as far ав possible any 
dispute as to what has been agreed upon between a wiring 
contractor and the householder whose premises are being 
wired. It is a simple form, which, in practice, guards against 
many oversights, and it affords a fair basis for comparing the 
estimates of two or more wiring contractors, as it can easily 
be ascertained whether or not they are quoting on the same 


schedule. 


WIRING ESTIMATE 


RESIDENCE 8CHEDULE 


ag n clt us LLL il e 
Cailiag 1 


The wining will be carried ect complete, ready for lighting. iu rde muh the ahere sobedule, for the 
The rules of the Elcuw Light end Poser ( 

Fee lusoranem Со, «ill be complied «h: aay alterations reo. by 
т ite tbe mal cales will be nade stboust eria cheng. 


cum 


ther repeetive imapectors in odee tu wsop 


Wiring Contractor 


Accepted 


Fic. 1. 


In the first column is designated the room ; in the second 
column the number of ceiling outlets in that room ; the third 
column gives the number of side outlets, if апу; the fourth 
column, the number of switches; the fifth column, the 
number of lamps ; the sixth column, headed ** Remarks," is 
used to give particulars of the electroliers, brackete, switches 
or any other fittings required. The prices of these are 
specified, so that in the event of the householder desiring to 
change, say, an electrolier for а more expensive or a 
cheaper one, he can readily ascertain by how much the 
contract price will be increased or decreased as the case may 
be. The understanding is that the wiring contractor 
will be prepared to allow the amount quoted on any fittings 
in his stock or on any standard fittings described in certain 
makers’ catalogues. This last column should also contain 
notes describing how the wiring is to be carried out; that 
is, whether it is to be in casing or conduit, and whether 
the casing or conduit is to be concealed or placed on the 
surface of the walls. 

Three copies of this estimate are made out by the con- 
tractor: one for his own use, one for the householder and 
one for the central station. It is not necessary to stamp 


them like a regular agreement, as they are intended rather 
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to serve as a memorandum of the basis of the quotation. 
If desired for the purposes of an agreement, the form can 
easily be worded more in accordance with legal usage. 

This simple form of estimate, useful as it is, could be 
modified in а number of ways to advantage, but the writer 
thought it would he of more interest to give a form that had 
actually seen service than to put forward a model one that 
had not been tried. 

It will be noted that this form is intended for use where 
the supply authority arranges to act as the consultant or 
go-between, on behalf of the prospective consumer, but it can 
also be employed to great advantage even where the authority 
does not do this. It is well, therefore, that the local con- 
tractors should be persuaded to adopt some such form ; and 
the householders, for their own protection, should be educated 
to demand that any estimate from their wiring contractor 
should be upon such a form. The introduction of such a 
system will do much to remove difficulties in the way of 
getting wiring done, it will ensure the work being carried 

out at reasonable prices and obviate much disputing ав to 
extras. All of these features tend to encourage people to 


wire their houses, with resulting benefit to the supply 
undertaking. | 


REPLY TO QUERY FROM “ Wiring Estimate Fon.“ 

Since writing the above a request has been received from 
a correspondent who writes under the pseudonym of ** Wiring 
odel form for preparing 
ay that errors may be avoided 
The form to be such as would be re- 


Estimate Form,” asking for a m 
wiring estimates in such a w 
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of which are definitely known ; (2) Fittings, the total price of 
which is also known; (3) Estimated Work, the variable 
feature of the estimate which cannot be exactly calculated, 
thorgh comparison with previous work will enable ver 

close approximations to be obtained ; and (4) Allowances, 
Iu section (3) of the form, in addition to the ceiling and 
bracket points, spaces ure provided for entering the material 
and labour estimated as being required for wall plugs, 
switches and fuseboards. It is customary to base estimates 
on the ceiling points and bracket points alone, allowing that 
the other points are but portions of these; but this is not 
quite satisfactory, for if separate estimates are made out for 
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Fig. 3. 


each type of point or outlet, a much closer approximation 
will be ob 


tained on the whole, and a better idea arrived at 
of the 


economies to be expected when considering new 
methods or modifications of 


wiring. The cost of wiring will 
undoubtedly have to be considerably reduced from what it is 
at present in many parts of this country ; this reduction in 
cost will not be obtained by cheaper labour, but rather by 
the introduction of more carefully thought out schemes for 
the general а 


rrangement of t iri ing ont 
of the work. gement of the wiring and the carrying o 


‘Each contract 


sh uld ; h 
estimate ag the ould be carefully checked up with the 


id Work proceeds, more especially for future 
guidance, as the leakages due to underestimating, though 
small in themselyes 


type of premises and the number of lights required. 
(To be continued.) 
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CORRESPONDENCE. 


Letters received by us after 5 р.м. on Tuesday cannot appear 
until the following week, Correspondents should forward their com- 
munications at the earliest. possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession, 


Trolley Wire Suspension. 


We have read with interest your remarks on“ Trolley Wire 
Suspension,” particularly as they coincide with our own views, 
expressed through the medium of your paper, in an article 
on * Prevention of Flashing and Hammering at Ears," 
January 15th, 1904. Therein we stated the cause of the 
trouble, and gave an illustration of Ше “ R R ” ear, which we 
claimed effectually prevented excessive wear and tear. We 
found means of testing an early pattern under the most 
severe conditions, We have managed to obtain one of these 
ears which, although not of our improved design, will 
serve to show that our claims are justified. This specimen 
we have forwarded to you. 

The ear in question was in use for over two years, and was 
only taken down when the wire-gauge was altered. It was 
placed over an up-grade of 1 in 12, with a full load traffic of 
12 cars per hour. It was also directly opposite a large gas 
and chemical works. We have spent several half-hours 


watching the cars passing along the route, marking the. 


severe’ blow and violent flash of the trolley wheel as it 
reached each ear, until our ear was passed in silence and 
sparklessl y. | | 

Whereas engineers are now admitting the facts we put 
forward nearly four years ago, at the time we found the 
matter was looked upon as impracticable, or, if practicable, 
not worth troubling about. We, at the same time, received 
some very amusing objections from gentlemen looked upon as 
sound practical men. We have not been able to get the 
matter taken up by any large firm, and, our funds being at 
an end, we decided to drop the idea, although the patent has 
some time yet to run. 

However, your remarks and Mr. Tweedy's kind apprecia- 
tion of our efforts have revived a faint spark of hope, and as 
with our last gasp, we have written to you hoping you may 
know of someone willing to equip a section with our ear, or 
otherwise take the matter up for us. The simplicity of the 
ear Will be apparent, when we state that an unskilled man 
can fix it in about seven minutes, 

Messrs. Rea & Reindorp. 


East Ham, March 4th, 1907. 


[The RR“ ear was certainly very ingenious, and we. 


hope someone will be found to take it up.—Eps. E. R.] 


The Cramp Neutralised Repulsion Motor. 


Technical arguments are not mathematical formule, 
and it is a very easy matter to state that a set of formule 
are based on wrong premises without giving proper evidence 
to prove that the premises are wrong. 

Mr. Fynn introduced the quantity e'; and now refuses to 
give the exact relative magnitude of that quantity with 
ba to the other fluxes involved. 

f he cannot accept my formule, nor give the proper 
correction to them, let him give the full load power factor 
and relative starting torque for the following concrete 
instance :— 

Motor for 100 volts, full-load current 38 amperes, ratio 
of transformation 1 : 1. 

Armature reactance supposed completely neutralised. 

No load test 100 volts, 10 aníperes, сов é = 0°3. 

Locked test 100 volta, 110 amperea, cos ф = 0°34. 

I say that for this case the full-load power factor is about 
80 per cent, and the maximum torque with 100 volts across 
the primary is nine times the full-load torque. 

et Mr. Fynn give а clear answer to this simple problem, 
or admit that he is unable to solve it. 


W. Cramp. 
Manchester, March 2nd, 1907. 


Improvements in Projectors. 


I have read with interest Mr. J. I. Hall's article in which 
he describes a method of obtaining a bifurcated beam of 
light from an ordinary dispersion lena by means of a series 
of shutters. 

This form of beam is, however, usually produced by 
means of a series of prismatic lenses of the form shown in 
fig. 1 herewith, no shutters being required for the purposc. 
The Suez Canal Co.'s regulations require that projectors 
should be capable of giving either a single diverging beam 
of light, which is to be used for ordinary navigation, or 
when ineeting another vessel, a bifurcated beam. 

It is usual, therefore, to fit the projectors with two sets 
of lenses, the one plano-convex, to give the single beam, and 
the other prismatic, to give the bifurcated beam. The two 
are hinged to the front of the projector, and the one or the 
other is brought into position as required. In order to obtain 
both kinds of beam from a single set of lenses, I devised the 
arrangement shown in figs. 1 and 2, and patented it in con- 
junction with Messrs. Paterson & Cooper, of Dalston, patent 
No. 4,466 of 1895. 

Figs. 1 and 2 represent diagrammatically a sectional plan 
of a projector, in which 4 is the arc, в the mirror, € D the 
lenses, E the parallel rays of light coming from the mirror, 
and F the diverging rays of light shown approximately. 

In the frame on the front of the projector are mounted a 
set of prismatic lenses which may be called the main lenses, 
and which split the rays of light from the mirror into two 
diverging beams with a central unillaminated space. 
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In addition to the main lenses two supplementary lenses, 
D D, are provided, mounted on pivots so that they may be 
turned parallel to or at right angles with the main lenses. 

In fig. 1 the supplementary lenses are shown at right 
angles to the main lenses. In this position each stands in 
the shadow between the two main lenses, and they produce 
no effect upon the beam, the shape of which is the same 
as though they were entirely removed. 

In fig. 2 the supplementary lenses are shown parallel to 
the main lenses. In this position each correcta the rays 
coming from one of the main lenses, so illuminating the 
central space. and giving a complete beam. It will be noted 
that in this case none of the light coming from the mirror 
is cut off by shutters. The arrangement was devised in an 
emergency. By mistake the lens makers had sent us 
prismatic lenses only for some projectors for the canal, and 
there was no time to obtain plano-convex ones. It then 
occurred to me to take some other prismatic lenses which 
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we had in stock, and try the effect of using them in the 
manner described. 

The following is extracted from a letter subsequently 
received from the superintending engineer of the line to 
which the projectors were supplied :— 

* We have now completed our passage through the canal 
without any hitch. During our transit a canal inspector 
arrived on board, and, after trying the effect of the lens, 
pronounced it highly satisfactory.” — 

A number of projectors of Messrs. Paterson & Cooper's 
manufacture were fitted with there lenses. 


Claude W. Hill. 
London, E.C., March 4th, 1904. 


Fatal Accidents in Mines. 


Your leader in the ELECTRICAL Review of February 15th, 
on Fatal Accidents in Mines must have been read with 
interest by all engineers at collieries and mines, and the last 
paragraph, dealing with the unsatisfactory relations d 
existing between the mining and engineering staffs at suc 
works, applies so well to a large number of cases, that no 
excuse is needed for a few comments from a practical man 
who suffers under the present conditions. 

The average mine or colliery manager is inclined to look 
down upon a mere engineer—especially if he be an elec- 
trical engineer—and in some cases he is justified in doing so, 
as the small wages offered to colliery engineers results some- 
times in inferior men holding such posta. 

There is, however, a large, and I believe, increasing body 
of competent men at collieries and mines who are trained 
engineers, well able to erect and maintain valuable plant, and 
it is these men who are justified in demanding what is their 
due, viz., recognition as very important members of a mine 
staff. It is galling for them to find that the mine manager, 
whose knowledge of electrical machinery is generally very 
elementary, is empowered to specify any plant which may be 
wanted. If there has been more friction with the engineer 
than usual, the new plant may be bouglit without his having 
been consulted, and on its arrival may prove totally unsuited 
for the work which it has to perform. Hence further 
unpleasantness and loss to the owner's pocket. 

It appears to me that the remedy is in the handsof the mine- 
owners, or directors of mining companies. It is natural that 
these gentlemen, who seldom are engineers, should look upon 
the man who gets out the ore or coal лв a most important 
official. Nobody denies that he is so, but surely the man 
who keeps the complicated and valuable machinery of a large 
modern mine running smoothly, and in а high state of 
efficiency, is entitled to more consideration than is usually 
hestowed upon him. 


A Victim. 


The Appointment of Municipal Electrical Engineers. 


I am sorry that my letter, which appeared in your issue of 
February 15th, has been the cause of such grievous offence 
to your correspondent ‘ Candidate,” but considering the 
very lax manner in which so many of these appointments 
are made, I thought it about time to enter a protest, and 
indulge in a little straight talk. 

In comparing my qualifications with those of the selected 
candidate, it wasnot my intention to underrate his abilities, 
or to imply that the qualifications of the selected candidate 
were not sufficient to enable him to carry out the work he 
will be called upon to do. My complaint was not directed 
against the candidate, but against the people responsible 
for the selection. 

I do not wish it to be assumed that I put forward the opinion 
that I was the most experienced and qualified man who sent 
in an application. It is possible there were other candidates 
more qualified than myself. If any such applied, then, 
celeris paribus, one of them ought to have been selected. 
However, whatever the cause of my non-success may be, 
it is certainly not from want of experience or ability to satis- 
factorily carry out the work. 

As this correspondence cannot, by its continuation, serve 
any useful purpose, it is now closed as far as I am 
concerned. 


W. H. 


Cost of Power. 

I shall be obliged if some expert will give his views in 
the following: — (1) A city, A, has a large market for light 
and power, und coal there costs ks. per ton; (2) coal can be 
had at D, 120 miles off, at хв. 4d. per ton; (3) water-power 
can be developed at C, 360 miles off, to satisfy all demands. 

What I want to know is, under what conditions as to 
market and cost of development, will the water-power scheme 
he better than the others ? 

Suppose, as a special case, there was a market for 50,000 
н.р., and the cost of development was £10 per f. P., how 
would the figures compare for the three schemes ? 


Engineer. 
[It is difficult to imagine any. circumstances, under the 
conditions stated, in which power generated at either B or C 
could compete in price or reliability with that generated 
within a few miles of A.—Eps. E. R.] 


B 


Technical Queries. 


Will some of your readers enlighten me upon *'electric 
point control of lines and trolley wires in а tramway 
system? 

Technical text-books are quite dumb on the matter, and 
it seems never to have occurred in the Press. 

Click. 

(This is typical of many inquiries addressed to us, and 
answered privately. Because a man has not seen a particular 
subject dealt with in his technical journal, he thinks it has 
not been dealt with. The subject here mentioned was dis- 
cussed in our pages in 1905, Vol. 57, p. 357; in 1906, Vol. 
58, p. 33; and on various other occasions..— Eps. E. R.] 


Electric Clock Installations. 


In your issue of the 22nd ult., I notice Mr. F. Hope- 
Jones, of the Synchronome Co., says there is another instal- 
lation in this country (of American origin) which eclipses 
that of the Magneta in point of size, but, like the Magneta, 
it also requires winding, though only once a week. I take 
it Mr. flope-Jones refers to the installation in the Midland 
Hotel at Manchester. This system, however, can also be 
operated by an electric master clock, thereby entitling itself 
to the same scientific interest that Mr. Hope- Jones claims 
for the Synchronome. 

I understand that the manufacturers have found that 
most customers prefer а handsome weight-driven timepiece 
as master clock to the less imposing, but equally reliable, 
electrically-operated one. | 

After all. from а business point of view, the customer's 
preference must come before a “scientific interest," so the 
weekly winding clock is mostly used. 

H. D. T. 


Referring to the letter of Mr. Hope-Jones in your issue 
of the 22nd ult., it will be remembered that we wrote a 
very courteous and simple letter correcting a statement by 
pointing out that the electric clock installation at the Liver- 
pool Cotton Exchange was not the largest reached. It ig 
presumable that under similar circumstances your corres- 
pondent would have made the same correction, but we 
extremely regret to find that he appears to consider this 
very ordinary course as an attack. ‘fhis is quite a miscon- 
ception, for we have no doubt that of all battery time 
systems the Synchronome Co.'s is the best.. . It seems 
somewhat of a strange reply to our criticism that the 
Liverpool installation is not the largest in use, to say that 
there are very much larger ones still, and it is difficult to 
understand how, knowing this, Mr. Hope-Jones allowed the 
claim to pass that his installation at the Liverpool Cotton 
Exchange was the largest. If, however, at the time of 
writing he was not aware of this, and subsequently in his 
eagerness to find some reply, looked round to see what һай 
actually been done in this direction, surely it would have 
been more fair to your readers had he taken this trouble in 
the first instance. It may be, however, that the clocks to 
which he refers are not electric dials in the accepted sense of 


the term, but are mechanical clocks, electrically wound or 
electrically controlled. . . . . 
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The Magneta system is, as is well known, independent of all 
outside sources of current, and also dispenses with contact 
points, as the circuit is a permanently cloged one, and the 
electric impulses, being mechanically generated, are always 
of precisely equal strength. It must be remembered that 
these points of excellence do not rest on ex parte statements, 
bat are substantiated, on the one hand, by practical working 
on a large scale, and the technical report of Sir William H. 
Preece on the other. 

Mr. Hope-Jones's reference to а “ happy combination of 
switch and pendulum," seems to call for comment; as 
pointed out above, a pendulum is common property, and, in 
fact, is quite a usual thing to find attached to a clock, 
whether it be a humble mechanical one, or an electric con- 
troller, and as regards its combination with a switch, we 
presume we are right in supposing that a switch is a 
technical name for a contact point 

We are far more interested in knowing that every electric 
clock installation, whoever may erect it, works satisfactorily, 
and thus raises to its proper status electric control of time 
indication, which the public will one day value at its true 
worth. 

The Magneta Co., 


W. J. POLYBLANK, 
Assistant Managing Director, 


London, E.C., February 26th, 1907. 
[Several letters are held over for want of space.—Eps. E. R.] 


LEGAL. 


In re б. G. Brown's PATENT 1,434 ОЕ 1899, AND IN re THE 
PATENTS, DESIGNS AND TRADE Marks Аст. PETITION 
FOR REVOCATION. 


(Continued from page 341.) 


Mr. HRBERT TAYLOR, examined by Mr. BousrikLo, said he was 
ooe of the respondents in the case, he, Mr. Brown aud Mr. Dearlove 
being the owners of the patent. He was a member of tbe tirm of 
Clark, Forde & Taylor, consulting engineers in telegraph cable 
matters, He had supervised the making and laying, of altogether, 
140,000 miles of cable. Prior to Brown's patent, nobody had 
succeeded in making a relay which could be used on long sub- 
marine cables with efficiency. 

Does the use of Mr. Brown's relay involve any diminution of 
epeed?—Very slightly. Our agreement with the companies is 
that the diminution should not exceed 10 per cent. of the full 
recorder speed. 

And the working of Brown's relay is within that margin ?—Well 
within that. He became acquainted with Mr. Brown in 1898, and 
gave him facilities for experimenting and working out the solution 
of the problem. It involved a large sum of money, but it proved 
to be a practical solution of the problem. 

Cross- examined: None of the alleged prior specifications were of 
any practical assistance. He could not say that the rotating surface 
of Varley had no practical bearing. 

Mr. Cuas. VERNON Boys, examined by Mr. Восѕғікт,р, said he 
had gone carefully into the different points which had been 
suggested in the course of the case. Reading Brown's specification, 
he would tind no difficulty in carrying into practice any of the 
apparatus, or portioris of the apparatus, which were described in that 
specitication. 

You find in these specifications certain items of knowledge which 
have a bearing on this matter. Is there any one of those tbat in 
Jour view comes to being а practical working relay in any of the 
specifications ?—No. They are none of them made to work as Mr. 
Brown's is made to work. So far as regarded the pecking contact 
in Brown's specification, it was the same as Varley, Delany and 
Callender, If they took the condensers out of the drawing, the 
rotating drum and the pecking tongue, so far as they were shown 
in figa. 8, 9 and 9a, were something old. 

Bo far as you know, was there anything in electrical knowledge 
at this date—not only in these books, but in the general knowledge 
of electricians—which would have led a person to tuppose that 
placing condensera across these contacts would have so reinforced 
the cohtact as to make these things practically useful jor cable 
relays ?—I сап say, having made a large number of exceedingly 
And minutely delicate electrical experiments myself, so tbat I have 
known the difüculty of delicate contacts, that this was entirely 
new to me. I never heard of it till I read this specification. 

What is new to you ?^— The shunting of a contact which is, ав far 
89 уоп can tell from its construction, a smooth running and con- 
tinuous contact, that is to say, the point on a smooth polished silver 

- That a condenser should do anything to that, is entirely 
Dew to Ine, 
i EM 18 the effect of the condenser when it is introduced into 

9 combinations, as it is in figs. 8, 9 and 9л ?—The effect is this, 


that with the excessively feeble pressure which is available, the 


0 шау occasionally just pass a little, or may not, but there is 
current that you can rely оп; but with thie excessively feeble 


contact, if, you short-circuit it, as shown in these figures, by means 
of the condenser, in some way which, I say, is new to me, the con- 
tact becomes apparently immediately good, continuous and effective. 

Is the effect which these condensers produce one which takes 
place at the beginning and end of the contact, or one which take. 
place during the contact ?—The whole point of these condenkers is 
to make the contact, during its existence, effective. 

Was there any knowledge at all of that phenomenon which is dis- 
played by а condenser in combination with the sliding contact 
before the date of this specitication ?—А1П I can say is that I know 
nothing of it, and I had specially devoted myself to extremely 
delicate experiments. 

Is there any hint of it in any of these specifications It is not 
mentioned. I have not seen it in any book at all It was au 
extraordinarily clever thing to have found out and applied it to 
the case of the sliding contact. 

There was no invention in making a shunt. But the invention 
was in saying “І shall make a shunt which shall have these 
properties, and do what has never been done before." The shunt, 
as shown, was an important element in the solution of the problem. 
There was great ingenuity in applying a magnetic shunt in the way 
Mr. Brown had done it so as to get rid of the difficulty of the 
varying zero. "There was also some invention in using a magnetic 
coil in series with the receiving instrument for the purpose of 
getting rid of the jars and allowing a curb transmitter to be used. 
He had found nothing in the literature which suggested а means 
of getting over the difficulty. 

Cross-examined by Mr. Cripps: A receiving condenser very 
largely reduced slow irregular currents. The condenser would 
diminish the earth currentirregularities. It made ite own irregular 
currents from being charged up. One of the purposes of the 
receiving condenser was to stop the slow and irregular current in 
the signal line. The effect of the condenser was to reduce currents 
of that kind. If one had no condenser the magnetic shunt. 
would perform a similar function, but it performed it to this 
extent better in that it did not have to send back what was «onc 
with to the other end of the cable. It let it out at the near end. 
The magnetic shunt of the coil enabled one to get rid more quickly 
of currents one wanted to get rid of. In that way it bad an 
advantage over the receiving condenser. The use of a choking 
coil was perfectly well known. The novelty shown in tig. 14 
was that the difficulty was overcome by the use of an instru- 
ment in a new way. When one had postulated the whole position 
and made it quite clear what the difficulty was, the solution of the 
difficulty in that,as in many other cases, often was really very 
easy. 

Prof. JOHN PERRY, examined by Mr. @влнлм, said his attention 
had been directed to the desirability of getting a relay to work long 
cables with. Brown's was the only attempt which was successful. 
There was nothing in the suggested anticipations which disclosed 
Brown's invention. In his opinion, the directions which Brown 
gave for carrying out his invention were sufficient both as regarded 
the shunt and the relay. Delany used the condenser to stop 
sparking—a very common use of condensers. 

Cross-examined by Mr. CaiPPs: The Delany condenser would not 
in fact and in operation have exactly the same effect as the Brown 
condenser. 

Mr. Cripps then proceeded to open the petitioner's case. He 
began by analysing Claim 1 of Brown's specification, remarking 
that it was a claim for a combination which they found in every 
particular in Varley. Not only had Varley a moving surface, he 
actually had the rotating drum to which a good deal of reference 
had been made. It was common ground that they had to construe 
those claims and the specification on the basis that they were 
dealing with submarine cables where they nad feeble currents, 
There was no claim to a condenser. There was nothing in the 
combination which introduced the condenser. It was nothing 
more than a note that in Claim 1 the combination would not work 
according to Mr. Brown’s view without a condenser. That was all. 

His Lorpsurre: Leave out of Sight the question whether it is pro- 
perly claimed or is not; one man makes a machine having a tongue 
connected to one end of a relay circuit, and adapted to be moved 
by the arrival signalling currents, so as to make and break circuit 
between itself and а moving surface in the relay circuit in the way 
that Varley did, and it will not work, and another man comes along 
and adds to that combination a condenser, and his combination wil] 
work; he might have a perfectly good patent for that—for the 
combination, 

Mr. CRiPrs: It might be for a combination in the way your 
Lordship has put it. I should object to that. Varley was 
dealing with the same subject matter as Brown—viz., with 
submarine cables and feeble currents. Now we have what is 
known as the Varley combination or contact between the moving 
tongue and the rotating drum. Varley also shows the use 
of the condenser, so does Delany. The criticism against one 
їз this, not that the combination would be new in the sense 
your Lord-hip has put to me, but the explanation of the effect of 
the condenser by Varley and Delany is different from the explana- 
tion which is given by Brown. That will not entitle Brown to 
bring in the condenser element. in the way your Lordship is . 
DOE to me in order to found a good claim fora combination 
patent. 

His Lonpsnir: If that is so, Varley's instrument would work in 
the ваше way as Brown's does? 

Mr. Cripps: Certainly. 

770 гово ыц : But it does not. 

. CBIPPs contended that it did. What was now be; 

was nothing at all except what Varley had published к 
вау nothing of the fact that putting the condenser 10, in any of 
these casca, was one of the oldest clectrical devices, Ihe learned 
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counsel continuing, said that having already got the use of a con- 
denser in the relay, Varley made this alteration, that instead of 
having a fixed surface contact he hada moving surface contact. No 
one could come in after that and prevent any member of 
the public using that combination under those circumstances. All 
Varley was pretending to deal with in his second specification was the 
substitution of the moving for the fixed surface. At that date the 
use of a condenscr was well known, even if Varley had not shown 
it; but Varley did in fact show it, and said it was for the purpose 
of preventing what then would have been contact between a tongue 
and a fixed surface, sparking, and then went on at a later stage to 
say that instead of having a moving surface he had a rotating 
surface. Could anyone вау that one was not to use the rotating 
surface if one was using it with acondenser? Anyone could have 
come along and shunted the contacts of the polarised relay 
by condensers. In fact, Delany said it was the usual thing 
todo. Anyone that wanted to use instead of the fixed contact 
the moving contact of Varley, was, of course, entitled to do 
so. Whether in doing that he thought he was getting rid of 
sparking, or thougbt he was doing anything else, did not matter in 
the least. He was entitled to use the combination ; he was entitled 
to use it in connection with the feeble current of & submarine 
cable, and that made no possibility of subject matter as regarded 
Claim 1 at all. The learned counsel then referred at considerable 
length to Mr. Brown's several claims, and to the alleged antici- 
pations, and said the petitioner's case was that in connection with the 
fceble currents of submarine telegraphy, no better contact had been 
sbown or invented than the old contact, and as regarded shunting 
the receiving instrument through a closed-circuit inductive coil, Mr. 
Brown seemed entirely to misapprehend the use of it, and the 
effect of it; but both as regarded the use and effect they had 
itin Williams, the only adjustment in the two being for high 
inductance and moderate resistance, which was & matter any elec- 
trician could carry out as he desired. 

Mr. JAMES SWINBURNE, examined by Mr. WALTER, said he had 
read the specitication of Brown and the other patents which had 
been referred to. The use of a moving surface against which {Бе 
tongue of a relay instrument could be arrested, was not a novelty at 
the date of Brown's patent. The idea of the torgue being in air 
and moved by the arriving signalling current, and brought into con- 
tact with some moving part, was old and well known. 

There was a general common knowledge among engineers that a 
relay contact could be made by bringing а pointer against a rotat- 
ing cylinder. In Brown's figs. 8, 9 and 94 he wanted the relay 
tongue to be free to move easily from one position to the other 
because it was worked by very small forces, and when it came to 
the place at which it was to make contact, if it came against a fixed 
contact it would meet more force than was available to make а 
decent contact; by bringing it against the rubbing contact 
you could get the contact more easily. The purpose for which 
that was in the specification was simply to make a relay work by 
very small forces, such as the receiving current of a cable, using 
that very delicate current to move the contact and work a relay in 
the local circuit. In figs. 8, 9 and 9a the condenser acted as а 
reservoir, and broke down the film due to condenser action, and it also 
prevented the epark due to the continuation of the current when 
the contact began to leave if there was any self-induction in the 
circuit, as there was, due to the relay. Sparking was a thing that 
called the attention of the telegraph engineer to the need of 
condensers, Varley’s 3,453 of 1862 related to currents received 
on a submarine cable. Varley’s 1,867 of 1866 related to relay 
work, either for working an instrument such as & Morse 
printer, or for re-transmitting. He found no information 
in Brown's specification as contained in fige. 8, 9 and 90, 
leaving out of consideration the condenser, more than was described 
in Varley's. After the disclosure in Varley's 3,059 of 1856, there 
was, in his view, no invention in shunting rotating contacts as 
opposed to fixed contacta. "The use of а condenser for the purpose 
of preventing sparking was a well-known device long before that. 
The condenser, by the advent of Brown, bad gained no new 
physical operation. The physical or electrical action of the con- 
denser was the same in 1856 as now. Varley had a magnetic 
shunt corresponding to Brown's magnetic shunt, and he had wbat 
corresponded to Brown's two coils on the recorder, but instead of 
working the second coil on the recorder by means of an artiticial 
arrangement which gave the correcting effect, he used the current 
that was going through his self-induction coil to do that. The 
result was that he made it serve a double purpose. An instrument 
arranged as Varley's was, performed every function that was per- 
formed by Brown's—with his correcting coil as well. Slow and 
irregular currents had no effect in the device of Varley's upon the 
receiving instrument. The slow current in Varley’s finally balanced 
itself, апа you had what would correspond in Brown's to having 
the earth current going through both coils in opposite directions. 
What you can do with a capacity, you can generally do with a self- 
induction, and what you can do with a self-induction, you can 
generally do with a capacity. Varley apparently knew a great deal 
about self-induction. 

What would be the effect on a cable, say, from 500 to 1,000 miles 
in length, of shunting the receiving instrument with an electrc- 
magnetic shunt ?— As far as the recorder goes it would he absolutely 
the same as capacity and resistance in series. If ycu got self- 
induction with no resistance, it would have the same effect as a 
capacity put in series; that is to aay, it would give definition at the 
end of the signals. In his view there was no inventicn in a 
-ompetent electrician adding self-induction to the circuit. 

Cross-examined by Mr. BousrIELD: Varley was working on 
automatic retransmission before 1899. Nobody achieved practical 
success before 1899. Dr. Muirhead and his firm had probably 
made a great part of the cable apparatus for the whole 


world, and had been in the forefront in cable matters for about 
£0 years. Of course, the problem of re- transmitting must bave 
been present to the mind of Dr. Muirhead. In cable instal- 
lations the condenser alone did not, in fact, get rid of the varying 
zero. With a condenser perfectly adjusted for the purpose, the 
mean current would be zero, and the path of the zero would be a 
straight line approximately. No doubt the variation of the zero 
was one of the difficulties that had to be overcome in the auto- 
matic re-trarsmission of cable signals. Dr. Muirhead realised the 
difficulty. Delany dealt with the difficulty of the wandering zero 
by sending a current in altcrnate directions and of different 
lengths. He agreed that the method proposed by Mr. Brown 
of dealing with such stray currents as there might be by means of 
magnetic shunts, would deal with it. His shunt was one way of 
doing it. 

Had anybody ever proposed before to straighten the zero in Mr. 
Brown's way, by means of a magnetic shunt ?— In terms, certainly 
not. 

Are you prepared to say, without having seen апу alternative 
relay system ever worked out, that having regard tothe practical con- 
ditions, Mr. Brown has not in tbis case sbown the best way of 
doing it?—I could not say he bas not. That is an impossible 
question. I have no doubt there are better ways of doing it, but 
they are not known yet—not worked out yet. 

Further croes-examined, Wrrxxss said a fair summary of what 
he had said with reference to the action of the condenser in figs. 8, 
9 and 9a was this: Condensers were known to diminish sparking ; 
sparking called the attention of the telegraph engineers to the need 
of condensers, and a telegraph engineer, therefore, with that 
apparatus would havc put in a condenser to prevent that sparking, 
and then it would have done the other thing. He had never heard 
of a Varley relay in connection with the rotating contact in the 
specification in question being made. They did not, in fact, use 
condensers on Ca) lender's apparatus, and there were none described 
in his specification. In Delany's 3,839, of 1890, the condenser was 
really put there to short-circuit the relay—nct the contacts. 

Prof. Sinvanus THoMPsoN, examined by Sir RoszgRT FINLAY, 
said he had examined Claims 1 and 2. There was no novelty 
with regard to the use of a cordenser for the points of contact on a 
relay or otber similar apparatus. Condensers were employed in 
the first place to prevent the contact surfaces from deteriorating, and 
as & result making bad contact; in the second place to prevent tbe 
appearance of sparks at the break of contact, and finally for 
improving the quality of signale. That was & matter of common 
knowledge before Brown's patent. In both Claims 1 and 2. 
they had a moving surface which was not in itself a new thing. 
His attention had been called to the wheels of which Varley's 
patent spoke, and they represented а contact against the moving 
surface similar to that represented in figs. 8, 9 and 94. He had 
heard the evidence of Mr. Swinburne as to Claims J, 2, and 3, and 
agreed with it. l 

Cross-t xamined by Mr. BovsrrikLp: He had never been employed 
as an expert on any cables, but he had been in cable stations and 
seen tbe ordinary apparatus working. With the exception of thc 
first, Delany, he had found in the publication no illustration of the 
use of a condenser with a sliding contact. He quite believed that 
the effect of the condenser used in combination with а continuous 
sliding contact of that kind was to give you а very considerable 
corrent through a very bad contact. That ecientific fact he thought 
was not to be found in any book before the date of Brown's 
specification. 

At the close of the evidence of the witness the petitioner's case 
closed, and Sir Rost. Fintay proceeded to sum up the case on 
bebalf of the petitioners. He said the first matter he wished to 
deal with, for the purpose of eliminating it altogether from the case, 
was the question of the condenser used in connection with the 
points of contact; and his submission, in the first place, was that 
that was no part of the claim, and, in the second place, that the 
use of condensers, or a condenser for that purpose, was old, so that 
if it had been claimed it would make the claim entirely bad. He 
submittcd as а matter of construction that the use of a condenser 
formed no part of the claim at all Не contended that the 
evidence established that the use of condensers in connection with 
contacts was old, and there was no novelty about it. That was his 
second point with regard to condensers. The apparatus referrod 
to at the end of Claim 1 was really the apparatus of C. and 
S. A. Varley in the second of the patents of 1866. He contended 
that the Janguage of Claims 1 and 2 was so wide that the claims 
were bad. Claim 3 read: A receiving instrument short-circuited 
through a closed circuit inductive coil for the purpose specified.” 
Now the purpose specified was really the same as the purpose 
specified by Varley, No. 3,453. He submitted that Claim 4 was 
bad on a very short and clear ground. That claim was for “an 
inductive coil having a closed magnetic circuit and provided with 
means for the initial excitation of its coil substantially as and for 
the purpose specified." He then went on, "I may іпсгеағе the 

efficiency of such self-inductive coil or sbunt by employing ап 
electric current to initially excite the iron of the Faid coil во as to 
bring it to a critical stage and thus render it very sensitive. When 
using such self-inductive coils, it is not necesss ry to employ the 
condensers usually placed in series with the line." 

His LonpeuiP: I know he said a continuous shunt would not do. 

Sir R. Fray said that what the patentee said was tbat you 
were to connect it “to any suitable source of electricity for exciting 
euch coil preferably by an alternating clectric current.” The in- 
sufficiency of that description had been clearly demonstrated, and 
he submitted that the claim must be bad. He did not think that 


upon the evidence he could ask his Lordship to say that Claim 5 


was bad. Of course, in a petition of revocation, if any claim was 
bad the patent must be revcked. y 
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His І,оврвитр said it might be amended. 

Sir Вовквт FiNLAY said the patent would have to be revoked, 
but the patentee could ask his Lordship to suspend the operation 
of the order for the time necessary to enable him to amend if во 
advised. With regard to Claim 6, he contended that there was 
no subject matter at all, and, therefore, it could not stand. It was 
not necessary to deal with Claim 7. He did not propose to read 
the evidence in the сазе. He submitted that а case for revocation 
had been mede out. 

Mr. BoUsFIELD, in replying on behalf of the respondents, sub- 
mitted that no evidence had been given in the case tending to 
support the statemeuts of the petition as to the' personal relations 
between the inventor and Messrs. Muirhead, and therefore there 
was no justification for the attack that had been made. 

His LonpsuiP said he had not read the petition and had not heard 
anything about it. 

Mr. BousFrELD said it was alleged that respondents had made 
some threats or done something with their potent. It was usual 
to justify a revecation of a person's patent in that way. He only 
mentioned it to pass it, and to say that this stood as ап absolutely 
unprovoked attack of one inventor on another. It wasin evidence 
that Muirhead's system and Brown's system were actually tried at 
different times by the Eastern Co.; one was taken and the other 
rejected. Не took it that there was no reason for the attack made 
upon Brown's patent except the fact that Brown's succeeded, and 
was adopted by the Eastern Co., and Muirhead's was not so good, 
and was not taken by them. Passing from that, the first point to 
be dealt with was what did the words moving surface mean in the 
twoclaims? The other side suggested that it included vibrating 
surfaces. If it did, respondents failed, and they would have to ssk 
for an amendment ; there was no doubt about that. He submitted 
to his Lordship that respondents were not in that position; that the 
claim had a limited meaning, confined to the apparatus, which was 
such as was described in the specification. That was the purport 
of the claim, and the disclaimer had no other meaning in the speci- 
fication than to cut it down and not to extend it. His Lordship had 
probably often heard the observation that a claim acted by way of a 
disclaimer and not by way of extending a previous description. 
Yon must always construe a claim with reference to the whole con- 
text of а specification. - 

His LoRpsHiP: That is true enough. The proposition is not 
universal, is it, because, supposing a man describes a combination 
in wbich a moving surface is one of the items, he having only 
described one kind of moving surface in his specification, then be 
claims that the other parts should accompany all moving surfaces, 
he might make his patent bad on that ground. 

Mr. BovsrrELD agreed. It was settled that if there were two 
constructions open, one of which would make the patent good and 
the other of which would make the patent bad, that the Court 
would adopt that construction by preference if both were 
open, which would make the patent good. He was entitled to 
stand on the narrowest construction the specification would 
legitimately bear. If his Lordship went to the specification he 
would find there was nothing described but a continuously moving 
surface which gave a smooth sliding contact. It was on the evidence 
that success depended upon that. If it was reciprocating, so long 


as that did not induce vibration, his Lordship had it on the evidence . 


tbat tbat might be the same. 16 wasasmooth-sliding contact; at all 
events it was confined to that as opposed to vibration. The fair 
thing to do was to look at the language of the specitication, and 
his submission was that the specification on a fair construction really 
only included tte case of the rotating drum. There was no hint 
in the specification that you could have anything else. With 
regard to tbe contact, he said that it was to be a sliding contact 
to be got by means of a rotary drum ; you could give your spin to 
the drum in any way you liked, and there was no indication 
that you were to do it otherwise. It was not for the respondents 
to show why a vibrating contact failed, and their sliding contact 
aucceeded. That. was a fact. If the respondents were во тесу 
because they made the sliding contact to work, as to claim a 
vibrating contact, then the penalty must fall upon them, but he 
submitted that the claim was limited to a particular thing, that 
that particular thing would work, and had in fact solved the 
problem, and was a valuable thing, and the other things were 
failures The cable companies knew perfectly well about prior 
devices, It was clear from the evidence that this was the first 
system that had ever succeeded, and now about three-fourths of the 
total length of the cables in the world were willing to pay the 
respondents £7,000 a year for the privilege of using this system, and 
then it was suggested that all these prior things were available. 
He was not sure that the onus was not upon the petitioners, if 
they said that any of these vibrating contacts would do equally 
well, to show how they would do it, and that they would, in fact, 
doit. The learned counsel, having gone over tho particular points 
raised by the petitioners, submitted that on the evidence it was 
quite clear that in what Mr. Brown did there was invention. 
Although in a sense a coil and з condenser were known things, like 
a screw and a lever in mechanics, yet the invention consisted in tind- 
ing out which was the best thing to use, and in finding out whether 
you could, in fact, use it without introducing some other defects 
which would make your second condition worse than your first. He 
submitted that there was no ground for revoking this patent. 
His Lordehip reserved judgment. 


* 


, ELECTRICAL EXHIDITIONS. .. 


Ix the City of London Court on Thursday | | hi 
y last week, before his 

ug Judge Rentoul, K.C., Messrs. Laurie, Lazarus & Benjamin, 
ectricians, 6, St. Andrew Street, Holborn, sued Mr., C. F. Burns, 


168, Edgware Road, for £18 18s. 8d., balance of an account amount- 
ing to £571 for fitting up an electrical installation. 

Mr. Emre Cannot, counsel for the plaintiffs, said that the 
defendant was giving various electrical exhibitions in London, and 
he had a very brilliant display of electric light to lure people in. 
Defendant gave the plaintiffs a contract on the American principle 
to install the electrical plant on the premises, and to pay 
them the bare cost of labour and materials, and the plaintiffs 
were to be pe a commission of 10 per cent. for themselves. This 
the plaintiffs agreed to divide with Mesers. Engel & Co., their snb- 
contractors, an experienced firm who did the work. Defendant 
had paid the £571, and plaintiffs had had their commission out of 

it; but defendant refused to pay the sum now claimed, which was 
for the services of a competent electrician for some weeks. It was 
necessary to have the man to look after the whole affair, to put new 
. fuses in oocasionally, and because there were live wires about the 
place. The public were admitted, and they had to be protected 
-from possible danger or wires short-circuiting. The deferidant's 
case was that he said he would not have the man in question on the 
premises, as his manager was quite able to attend to anything 
requiring immediate adjustment. : 
The Judge found forthe plaintiffs, with costs. 


Mayor, &c., оғ LAMBETH v. Ѕостн Lonpon ЁгЕСТВ1С SUPPLY 
CoRPOBATION, LTD. 


THE Lord Chief Justice, and Lords Justices Farwell and Buckley 
on Thursday last week, heard the plaintiffs' appeal in this action 
from a decision of Mr. Justice Bigham. The plaintiffs claimed to be 
entitled to £738, the cost of carting refuse, and to a declaration 
that the defendants were liable under the terms of an agreement 
dated March 16th, 1897, to maintain а dust destructor, and cremate 
the refuse supplied by the plaintiffs. The Vestry baving obtained 
power under an Electric Lighting Order, proposed to dispose of 
the powers with the assent of the Board of Trade, and entered into 
-a contract with the defendants, embodying in it a scheme for the 
erection of а dust destructor, and the destruction of the dust. The 
Board of Trade, however, took the view that they were not con- 
cerned in any way with the dust destructor, and that it formed no 
part of the electrical undertaking properly so called, and they 
would have nothing to do with it. Accordingly а separate bargain 
was made in respect of the dust destructor. 

The defendants contended that they were not bound by the agree- 

ment, as it had not been approved by the Board of Trade, and Mr. 
Justice Bigham gave judgment in their favour. 
' Their Lordships now held that the two contracts were inter- 
dependent, but that there was nothing secret or illicit, and nothing 
of which the Board of Trade disapproved. Mr. Justice Bigham was 
wrong in finding that the Board of Trade had been hoodwinked, 
and the case was ordered to be sent back and tried again. 


Lowpon HypnauLIC Power Co. v. County or LoN DON ELECTRIC 
SuprPLY Co. 


- In the City of London Court on the 4th inst. an action was brought for 
£10 10s. 11d. for damage done to a bydraulic main in lay ing the 
defendant company's electric mains. The defendant company was 
laving ite mains in Tooley Street in January, when its men ran a 
steel wedge into plaintiff company's mains, smashing the pipe. 
Many thousands of gallons of water escaped, and the damage done 
to the premises in the vicinity was very great. The pipe in ques- 
tion was laid in 1885, and it was charged with water at a pressure 
of 2,000 lb. per sq. in. For the defendant company, it was pointed 
out that the plaintiff company's pipe was put only 17 in. under the 
ground, whereas it should bave been at least 3 ft. 6 in. Judge 
Rentoul, K.C., found for tbe plaintiff company, with costs on the 
higher scale, and said that as the case was of immense importance 
to the public he would give leave to appeal. 


Ryonppa U. D.C. v. BRiccs & Co. 


‘THE umpire appointed by the Board of Trade under the Land 
‘Clauses Act, with reference to the action of the Rhondda District 
Council v. Briggs & Co., of Leicester, has awarded the latter £250. 
The action had reference to the compulsory acquisition of lands for 
‘the Rhondda tramways, and Messrs. Briggs claimed £600. 


LEYTON TRAMWAYS ARBITRATION. 


In connection with the acquisition of that part of the North 
Metropolitan Tramways Company's undertaking within this district, 
a question aroge as to whether the Council were compelled to take 
over the company’s car works, which are situatcd in the parish of 
Leyton. This was referred to arbitration, the arbitrator deviding 
that the Council were under no obligation to take over the car sheds 
the result being that the company's claim of £73.44? is reduced to 
19,188. | "ae | 


APPRENTICE FRAUDS. 


AT the Old Bailey, Francis Delme Radcliffe, electrician, charged 
with. obtaining money as premiuma by false pretences, from the 
parents of boys apprenticed to him to learn electrical engineering 
was found guilty on two counts and sentenced to 19 months’ im- 
eprisonment in the second division. E Е: 
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Sraunton v. Hants Ілснт Raiuway Co., Lro. 


IN the Chancery Division, on the 1st inst, Mr. Justice Swinfen 
Eady granted an injunction against the Hants Light Railway Co., 
in respect of an alleged nuisance of vibration and escaping vapour 
from defendants’ oil engines, installed in their generating station. 
The injunction will remain in abeyance pending the making of 
other arrangements for the supply of energy to the tramway. 


COMPENSATION FOR INJURIES. 


At Exeter County Court on Monday, an action was brought by 
Augustus Davia, an electrical engineer employed at the Corporation 
electricity works, against tbe Corporation, to recover £200 com- 
pensation for injuries under the Employers’ Liability Act. Plain- 
tiff was feeling a groove on the plunger of a pump, when the latter 
raced, taking off his forefinger. It was suggested that plaintiff was 
not a workman within the meaning of the Act. 

His Honour, Judge Lusu WILSOR, decided that plaintiff had no 
remedy ; he did not come within the Workmen's Compensation Act, 
as he was only incapacitated for two days. ‘his was unfortunate, 
because it was just the sort of accident to which the principle of 
that Act applied. A verdict was given for the Corporation. 


ELECTRICAL FiTTINGS Co. v. WABRER. 


Ти: case was before his Honour Judge Woodfall for judgment in 
the Westminster County Court, on the 27th ult., plaintiffs carrying 
on business at Conduit Street, suing defendant on a guarantee. 
Defendant's two sons carried on business as Warren Bros., at Bank 
Parade, West Kensington, and incurred a debt with plaintiffs for 
£18 17s. 11d. for goods supplied. Defendant guaranteed the 
debt, ana was sued on his guarantee. Judgment had been obtained 
against the sons, and an order made for payment by instalments. 
They were paying the instalments, but plaintiffs were desirous of 
recovering the whole of the balance at once from the guarantor. 

His Honour said the point raised was rather a peculiar one, and, 
80 far as he was aware, had never been raised before. Had plain- 
tiffs sued the guarantor at once it was clear they must have 
recovered; but they sued the debtors, got judgment and an order 
for instalments. That order was being complied with. If it was 
not, there would be a cause of action against the guarantor. Piain- 
tiffs had judgment against the debtors, and they were satisfying 
that judgment in accordance with the order of the Court. He held 
plaintiffs had no cause of. action against the guarantor, and non- 
suited them with costs, giving leave to appeal if desired. 
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ELECTRIC TRAMWAYS8 Trosts, LTD. 


Mr. Justice PARKER on Tuesday, heard an application by a con- 
tributory to stay all proceedings in the winding up of the above 
company, on the ground that the claims of tbe creditors who had 
demanded the winding up had been satisfied, and that the 
liquidator's remuneration bad been paid with the exception of £30. 
It was а voluntery windiog up, but a supervision order had been 
made, and the applicant, Mr. Morse, had been appointed liquidator. 
Another liquidator had since been appointed. The applicant was 
the registered holder of 2,000 shares, and held transfers for the 
remaining 150 which had not yet been reyistered. 
His Lordship granted the application. 


PARLIAMENTARY. 


Great Northern ánd City Railway Bill. 


A MATTER Of very considerable importance to the promoters of 
tube railway Bills came up on Tuesday, in the Court of Referees, 
when tbe London County Council applied for a locus to be heard 
against the Great Northern and City Railway Bill. 

Mr. Еввкїнв PorLLock, K.C., on behalf of the L.C.C., said the 
Bill was one to extend the time from August next for three years, 
for the completion of works on the Great Northern and City 
Tube on what was known ав the Lothbury Extension, and also con- 
tained the power to revive the powers to take lands which expired 
last summer. The L.C.C. were petitioners against the Bill in 1902. 
The Council were the main drainage authority for London, and 
they were finding great difficulty in getting new routes for sewers 
in consequence of the various tube railways being constructed. At 
the present moment the Council were considering the question of a 
new sewer going under Lothbury, whicb would be underneath part 
of the works, if that Bill were passed, and the Council submitted 
that the powers asked for by the promotets should not be granted 
unless the conditions were inserted that the plans should ba to the 
eatisfaction of the Council. 

Mr. Moon, K C., for the promoters said that when the Bill first 
came before Parliament in 1902, tbe L.C.C. did not petition with 
regard to this matter at all. 

Mr. l'oLLock said the Council did not want a tube constructed 
which would prevent the construction of the sewer. At the time the 
Bill first came before Parliament, no one knew what the effect of 
tubes on the surrounding soil was. Since the recent openings, the 
L С.С. had а much better experience as to how near they could get 


to a tube, and so on. As they knew, the Council were constructing 
a sewer near St. Paul's Cathedral, and they had the greatest difficulty 
in getting proper gravitation, owing to the position of certain tube 
railways. The Council did not raise the question of insufüciency of 
capital, or anything of that kind. All they wanted was further 
protection than they got in 1902. so far as their main drainage 
scheme were concerned. The prote:tion of 1902 was only in respect 
of existing sewers. 

Mr. Maurice FITZMAUBICE, chief engineer to the London County 
Council, was called and gave particulare of the sums of money 
which had been voted for main drainage. Daring tbe last five or 
six years a large number of tube railways had been constructed, and 
he had found in getting out the lines of the new sewers, that there 
was very great difficulty in getting past the tube railways. A 
sewer was not like a railway which could go up and down, but 
must be in one line through London. Allthey wanted was not to be 
blocked, and he did not see any difficulty in arranging the matter 
with the promoter's engineers. 

In answer to Mr. Moon, witness said at present the Great 
Northern and City line ran from Finsbury Park to Moorgate Street, 
and the line now suggested was about 230 yards long. He would say 
that they could deviate to some extent in such a length of line. All 
he was asking wasto be able to get the sewer through there, for the 
City and South London Railway already ran through the street 
under the suggested railway. 

Lord ROhERT CEOIL (a member of the Court) asked witness if 
there were any particular circumstances now existing, which were 
not before his mind or the minds of the expert advisers to the 
L.C C. in 1902. 

Witness said that although the railway allowed in 1902 might 
not affect the sewer, yet when another railway was made in aoother 
place it might affect it. 

Lord Ковент Сексі: I wanted a particular case in regard to 
this particular railway. 

WITNESS: I personally in 1902 did not realise that the construc- 
tion of the main sewers were going to be interfered with by the 
construction of tube railways, as tc-day I know they are being 
interfered with. It is а most serious matter. 

Mr. Beare: Do you think it is not safe to authorise any tube 
railways in main roads without reserving certain powers to the 
L.C.C.? 

Witness said that was his contention. 

Mr. Moon, K.C., addressed the Court, and said that while he 
sympathised with the L.C.C. in their difficulties with regard to 
sewers, yet there were no new circumstances before the Court, and 
consequently there was no necessity for the County Council being 
allowed a locus. Mr. Fitzmaurice had no scheme for a sewer along 
Lothbury before him, but simply thought one might be constructed. 
It was not the practice to grant a locus in a Bill of this kind 
unless there was & change in the circumstances, or it could be 
shown that some prejudice wculd be created by an extension of 
powers. The contracts for the work were made, and it would upset 
the arrangements of the company if they were required to meet a 
possible scheme of the L.C.C., by making the railway in a particular 
way. ! 

The CuaiRMAN: If you have made the contract before getting 
your Bill, you cannot tie the hands of а Committee here. 

After consultation, the CHAIRMAN said that in the special circum- 
stances of this case they would allow a locus to the L.C.C. Un- 
doubtedly there were special circumstances in a place like London 


with these tubes, and therefore they thought the Select Committee 
ehould have the matter before them. 


The Telegraph (Construction) Bill, 1907. 


Tur object of this measure, which is introduced by Mr. Sidney 
Buxton, is to give the Postmaster-General further powers with 
regard to the suspension of telegraph wires along or across banks 
and hedges at the sides of streets and highways. It also enables 
the Postmaster-General to take steps to ensure that opposition on 
the part of a few recalcitrant persons, shall not bar the way to the 
establishment of telegraphic communication at reasonable cost, or 
under reasonable conditions. Finally, it makes provision for the 
removal of trees overhanging a road or highway which may interfere 
with telegraph wires. In effect, the Bill is intended to enable 
the Postmaster-(leneral to exercise compulsory powers to effect 
objects which, at the present time, can only be attained by agree- 
ment. As the law now stands, the landowner whose property fronts 
on a highway retains the ownership of the soil usque ad inedium 
Jilu viw. He may object to poste being erected in the hedges or 
banks on his side of the road. He may prevent wires being 
saspended over the road; and he may allow his trees to overhang 
the road, provided, of course, the branches do not interfere with or 
obetruct toe traffic. He cannot be deprived of any of these rights 
by the Postmaster-General. It follows that a large landowner, who 
owns the highways in a district, is in a position to prevent the 
development of telegrapbic communication if he is minded to 
de во. 

Clause 1 deals with the use of laud adjoining roads and bigb- 
ways. If “(һе owner, lessee, or occupier of any hedge or bank 
forming the boundary of any street or public road, or of 
land not being common land," refuses to consent to the con- 
atruction of a line over such hedge, bank, or land, the Postmaster- 
General may proceed under the Telegraph Act, 1575, 1а compel 
him to do ко. The Telegraph Act, 1878, gives power to a stipendiary 
magistrate or county court judge to give the consent upon such 
terms зв may be just, subject to an appeal to tbe Railway and 
Canal Commissioners. Inasmuch as the Telegraph Act ot 1878 
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makes ample provision for the payment of compensation, no excep- 
tion can be taken to this part of the new Bill. 

Clause 2 very materially increases the powers of the Postmaster- 
General with regard to the construction of telegraphic works on 
private land, By Sec. 2 of the Telegraph Act, 1892, if he considers 
that the inhabitants of any district are debarred from the public 
convenience of telegraphic communication, owing to the refusal or 
failare of any owner of land or buildings to consent to the con- 
struction or maintenance of works, he may apply to the Railway 


and Canal Commission to make an order consenting to such con- 
struction upon such terms as may be just. By Clause 2 of the Bill, 


if the Railway and Canal Commission are satisfied that owing to 
refusal of an owner or occupier of land, telegraphic communication 
cannot be supplied except at unreasonable cost or on unreasonable 
conditions, they may make an order giving the consent in accor- 
dance with the provisions of Sec. 2 of the Telegraph Act, 1892. It 
should be mentioned that any order made by the Railway and 
Canal Commissioners must be confirmed by a public Bill in Parlia- 
ment, and the owner or occupier bas an opportunity of opposing 
tbe Bill before Committee in Parliament. 

Clause 3 of the Bill, which provides for the lopping of trees 
which may interfere with telegraph wires, is the only one which 
appears to require some amendment. 16 provides that the Post- 
master-General may give notice to and call upon the owner of any 
such tree, or the occupier of the land upon which such tree is growing, 
to lop it £o as to prevent obstruction or interference with wires. 
If the owner objects and serves notice to that effect, the dispute 
must be referred to a magistrate or County Court judge in accord- 
ance with the Telegraph Act, 1878. If the owner takes no notice 
of the request, the Postmaster-General may himself cause the tree 
to be lopped, subject to the.payment of compensation. The defect 
in tbis clause appears to be that if the owner does the work him- 
self ia compliance with a notice—as he would often prefer to do— 
there is nothing which expressly enables him to recover the cost of 
doing the work from the Postmaster-General unless, of course, he 
declines to do it, and the matter is referred for decision as above, 
in which case the Court might order the Postmaster to pay the 
cost. It is submitted that the Bill should expressly provide for 
the payment of such costs by the Postmaster-General. Of course, 
if the owner or occupier ignores the demand. the Postmaster- 
General may enter and do the work himself; but such entry must 
involve а trespass either of a technical nature in the shape of 
cutting down the branches, or an actual entry into the grounds of 
the owner. Many an owner would prefer to have the work of 
lopping the branches carried out by his own gardener or forrester, 
and under his own supervision. Asthe Bill at present stands, it 
seems that, unless he is smart enough to serve a notice of objection, 
he may do the work and whistle for bis money. Even if he does 
serve the notice, he may be put to trouble and inconvenience in 
Ae the adjustment of his difference with the Postmaster- 

Deral. 


London County Council Electric Supply Bill.— No fewer 
than seven amendments have been set down on the Orders, to the 
second reading of the L.C.C. Electric Power Bil. Four are 
for the rejection of the measure, while Mr. Courthope will 
move, if the second reading is carried, That the Bill be com- 
mitted to a Committee of nine Members, five to be nominated by 
the House and four hy the Committee of Selection. That all 
petitions against the Bill presented not less than four clear days 
before the meeting of the Committee, be referred to the Com- 
mittee ; that the petitioners praying to be heard by themselves, 
their counsel or agents, be heard against the Bill, and counsel be 
heard in support of the Bill. That the Committee have power to 
send for persons, papers and records. That five be tbe quorum.” 

York and District Tramways Bill.—It is officially intimated 
that the promoters have withdrawn this Bill, which was a proposal 
to incorporate a company with a capital of £180,000 to acquire 
tramways and construct new tramways in York and the surrounding 
districts. The promoters were unable to obtain the consent of the 
York Corporation to the construction of the tramways, when the 
Bill was before the Examiner a fortnight ago. 

London County Council Tramways Bill.—The L.C.C. (Tram- 
ways and Improvements) Bill, on Thursday last week, came before 
Mr. Jeune, one of the Examiners of Standing Orders, for proof of 
compliance with the Standing Orders. The Bill was opposed by the 
borough councils of Holborn, Shoreditch and Hackney. Having heard 
tue agents of the parties, Mr. Jeune held that the Standing Orders had 
hot been complied with, and the matter will now come before the 
Belect Committee on Standing Orders, on the petition of the 
nO Council that the necessary compliance may be dispensed 
with. 


BUSINESS NOTES. 


Ward & Goldstone's New Works.—The new works 
recently put down by this firm, at Salford, were in full swing on the 
occasion of our visit there a few weeks ago. Our reference of last 
week to the factory may now be supplemented with a few further 
particu The new works were built specially for the firm tothe 
design of Mr. Arnold Turner, architect. The premises form an 
imposing white brick building relieved with terra-cotta columns, 
consisting of three floors and a basement with a large yard for 
loading, and outbuildings for heavy cables, The basement contains 
suction gas plant for driving the machinery and also for driving 
dynamos for electric lighting and heating; in addition the heavy 


iron work for iron-clad main switches, main switchboards, fuse-boards 
and water-tight fittings is there dealt with. The ground floor 
comprises finished stores, a packing room, and general offices, the 
floors being concreted. 

On the first floor is the various automatic machinery, and in 
addition, the erecting of fuse-boards, switchboards, and other 
electrical appliances and electric motor car accessories takes place 
here, while there are further the buffing and glazing rooms, 
lacquering shops, draughtsman's office, private office, and show- 
rooms. The second floor contains wire insulating plant, where 
dynamo and motor wires, electric light flexible cords, motor-car 
high and low-tension cables, and every description of wires and 
cables, are manufactured. The machinery is provided on this door 
for an output of 30 tons of copper wire weekly. The third floor 
is divided into various compartments for the firm’s raw material 
stores, and a particular point is made of keeping very 
large stocks of dynamo and motor wires, cables and other 
accessories for prompt delivery. This is of particular importance 
for dynamo and motor makers who are at times in urgent need of 
dynamo wires for breakdowns, &c. The various floors are all 
connected with lifts, and arrangements are made for the quick and 
easy handling of the various stores. The total floor area is some 
30,000 sq ft. 

The demand for Messrs. Ward & Goldstone's various manu- 
factures has compelled them to build these larger works, and 
although when they were started some twelve months ago, the 
works were considered to be amply large enough for their require- 
mente, they are already well tilled with orders, and negotiations 
are in progress for aiding further floors. 

The works are within ten minutes’ walk of thc Lancashire 
and Yorkshire Railway's Victoria Station, and London and North- 
Western Railway's Exchange Station, are consequently very con- 
venicotly situated. It may interest some of our readers to be reminded 
that some 15 years ago, Messrs. Ward & Goldstone started with the 
usual man aud a boy іп a very modest way, and the business has 
been built up entirely upon the demand for their various manu- 
factures, which have received the generous support of the trade. 
The undertaking, we may add, is not & public limited company, 
the tirm being controlled only by the three partners, Messrs. J. H. 
Ward and M. and A. Goldstone, who personally superintend the 
works and the offices. 


Catalogues and Lists.—Mzssus. CnowrTON & Co., 
Гтр., Salisbury House, E.C.— We are asked to point out that the 
prices in the new switcbgear list, to which we referred last 
week, include packing and delivery, which bas not baen the case 
hitherto. The prices have been increased to allow for this. 

THE Brivish Тномвох-Носѕтон Co., Lro., Rugby.— Coloured 
card showing that the B.T'-H. Edison electric lamps won't light 
pipes, and giving list of agents. 

Messrs. SiMPLEX Conpvuits, LTD. Birmingbam.—Installation 
News for March, containing ап interview with Mr. L. G. Tate. 

Messrs. W. C. Martin & Co, 10, West Campbell Street, 
Glasgow.--Pamphlet giving a brief illustrated description of the 
company's automatic electric masthead and sidelight indicator. A 
fulllist of vessels, and а number of half-tone illustrations of liners, 
coasters, &c., which the company have fitted out with electrical 
installations, are contained in the pamphlet. 

Mr. G. BRBAULIk, 217 & 218, Upper Thames Street, E.C.—List of 
new patent cable troughing, of hot-rolled iron in two portions, 
each semi-circular in cross-section. 

Messrs. W. SOUTTER & Sons, Ітр., Farm Street, Birmingham.— 
Notice of display of new patterns in copper and brass work, elec- 
tric fittings, &c., at their London showrooms. 

Messrs. THOMAS WHITE & Sons, Paisley.—-List of high-speed 
engines suitable for driving dyuamos. 

Mxrssns. Jas. BaLDwiN & Co., Keighley, Yorks.—Fly-sheet 
describing their patent Water-Hammer safety stop-valve, which 
is fitted with a safety valve. Other patent boiler mountings are 
also illustrated. 

THE NORTH-EASTERN RAILWAY COMMERCIAL AGENCY, York, has 
issued а handy pocket-size directory of manufacturers, wholesale 
importers and exporters situated on the company's system. Рог 
convenience, the directory, which contains 372 pages, is divided 
into two portions, both arranged alphabetically, ore with trades 
under towns, and the other with towns under trades. We have no 
doubt that this production will prove а valuable business help; itg 
compilation and issue is in keeping with the business-like policy 
of the company. 

THE ErECTBICAL TmaADES SuPPLYy, LTD, of Britannia Works, 
Great Charles Street, Birmingham.—List C of electrical acces- 
sories, in pocket form, with prices, to facilitate ready 
estimat ng. Section W, illustrated price-list of damp and dust- 
proof electrical fittings for collieries, ironworks, &c. Section I, 
do. do. of all kinds of porcelain and stoneware insulators, cleats, 
patent two-part self-binding insulators, rubber gloves, tools, &c. 

Siemens Bros. Dynamo Works, Lrp., York Mansions, West- 
minster.—The following illustrated descriptive liste, suitable for 
the firm's binder:—Y.M.108a, dealing with electric control for 
steering gear; Y.M. 115, electrically operated  slipway at 
Dublin; Y.M. 116, 117 and 118, automatic starters for pumps, 
air compressors, &c.; Y.M. 119, tripping switches for use with 
these starters; and Y.M. 120, dealing with the electrical 
driving of paper mills. All the above are produced in the 
firm's well-known style, with lucid descriptions of the essential 


details. 
Dance.—The third annual supper and dance of the staff 


of the Greenock Electricity Department was held last week, and 
proved a great success. Mr. James A. Robertson, electrical engineer, 


presided. 
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Bankruptcy Proceedings. H. Corrine & Co.—The 
first meeting of creditors was held on 2sth ult, at the London 
Bankruptcy Court, before Mr. E. L. Hough, Senior Official Receiver, 
under the failure of George Collier, electrical engineer, trading as 
Н. Collier & Co., at 89, Long Acre, W.C. The statement of affairs 
showed gross liabilities, £875 Os. 2d. (unsecured, £641 5s. 9d.), and 
estimated net assets, £131 4s. 5d. The chairman reported that the 
debtor, who filed his own petition on February 11th, began business 
as а gas aud electrical engineer in September, 1901, with a capital 
of £300. At that time he was in employment and remained so for 
several months after starting to trade. The failure was attributed 
to bad debts and bad trade. In the absence of any offer the case 
was left in the hands of the Official Receiver to be wound up in the 


ordinary course of bankruptcy. The following are the principal 
creditors, viz :— 


Usstrctibn, 
Accessories Manufacturing Co., London £10 5 9 
Evered & Co., London m 223 16 7 
Falk, Stadelmann & Co., London 10 14 0 
General Electric Co., London 14 17 3 
Pfeil, Stedall & Co., London 18 13 3 
Stage und Mantle, London de M 14 14 10 
Metallic Seamless Tube Co., Biriningham 10 0 0 
Veritas Co., London.. - vx 14 2 6 
Waring, Crisp and Duke, London 10 0 0 


S. R. Ax D В. R. COHEN.—An application for an order of dis- 
charge was made on February 27th, to Mr. Registrar Giffard, st the 
London Bankruptcy Court on behalf of the above, lately trading in 
partnership as Cohen Bros., manufacturing electricians, opticians 
and motor engineers, 8, Oakley Crescent and 6, Bank Parade, West 
Kensington. By consent of all parties the learned Registrar 
yranted an order of discharge subject to a judgment for twenty 
shillings. 

SAMUEL HanckkEAVES, electrical engineer, 6, Hardwick Square, 
Buxton.—March 16th is the last day for receipt of proofs for in- 
tended dividend by A. C. Procter, Official Receiver, 23, King 
Edward Street, Macclestield. А i 


Trade Announcements.— Messrs. ПАмитох BROS., 

electrical and mechanical engineers, announce that they have 
entered into partnership, to conduct under their joint control the 
business now carried on at 53, Victoria Street, Westminster, 
by Mr. Patrick Hamilton, formerly manager of the electrical 
department of Messrs. Kelvin & James White, Ltd., and at 19, 
Waterloo Street, Glasgow, by Mr. Norman Hamilton. 
Mr. Cras. PurLaw, 52, King's Arcade, Bradford, has been 
appointed one of the contractors for free-wiring installations at 
Rawmarsh and Swinton, and has opened an office at 105, Bridge 
street, Swinton, near Rotherham, to deal with them. Manufacturers 
are invited to send catalogues and price liste, with discounts, to the 
Swinton office. 

The New York Car and Truck Co., Kingston, New York, who are 
carrying on the businets of the late Peckham Manufacturing Co. 
have appointed Tur MALLEABLE STEEL Castincs Co. (1906) 
LTD., Pendleton, Manchester, as their sole agents for Great Britain’ 


Italy.—A company has just been formed in Rome with 
а capital of £16,000, to be known as La Società Elettrotecnica 
Industriale. 


Book Notices.— Electric Tynition for Molor-Vehicles. By 
W. Hibbert. London: Whittaker & Co. 1907. Price 1s. 6d. net. 
Probably one of the portions of a modern petrol motor-car least 
understood by the average motorist ie that section of the vebicle's 
anatomy which furnishes the spark necessary to fire the explosive 
charge in the combustion chamber of the engine—in other words, 
the electrical ignition system. While, as is the case with other 
parte of the car, this has in recent years been so much improved that, 
with ordinary care, it may be relied upon to give little or no 
trouble, yet it is only by giving.this sligbt amount of requisite 
attention that satisfactory results can be attained. It is with the 
view of instructing automobilista on this point that Mr. W. Hibbert, 
who is head of the Physics and Electrical Engineering Department 
of the well-known Regent Street Polytechnic, has produced the 
little work which lies before us. Opening with a general view of 
the subject, the author proceeds to explain. in language which can 
be followed even by the novice in electrical matters, how sparks are 
formed, the need of electrical pressure and the meaning of 
"timing." Chapter II deals with batteries—both primary and 
secondary—contact-makers and coils, and Mr. Hibbert is at some 
pains to expláin the “innards” of these articles, a good deal of 
space being devoted to the action of the induction coil. In the 
third chapter instructions are given, with diagrams, as to the wiring 
connections for multi-cylinder engines, the question of synchronous 
ignition by means of a single coil and a high-tension distributor 
not being overlooked. Perhaps one of the most useful chapters in 
the book is that devoted to “Faults,” for it is to this that the 
motorist will probably turn for assistance. Considerable space is 
devoted to an explanation of magnetos, which, in view of the rapid 
increase in popularity of magneto-ignition, should prove instructive 
to those for whom the hook is intended; both forms of magneto— 
high and low tension—are dealt with in a fairly exhaustive way. 
Now that this form of ignition is largely superseding that by coil 
and accumulators, we might suggest the inclusion in the next edition 
of the work of a chapter on Magneto- Ignition Faults, for it must be 
admitted that, satisfactory as magnetos generally are, occasional 
troubles are experienced. The concluding portion of the book con- 
pists of an appendix, in which is given the chemistry of a dry cell 
and of an accumulator, and much useful information rc exhaustion 
of cells, comparison of dry cells and accumulators and methods of 
charging accumulators. The last-named section is one which will, 


no doubt, strongly appeal to motorists, especially those who, not 
being within reach of charging stations, are compelled to make 
provision for the recharging of accumulators on their own 
premises, 

Patents and Trade Marks in all Republics of Latin Amcrica.— 1907. 
Rio de Janeiro: Jules Grand, Leclerc & Co., 116, Rua do Rozario. 
—Although this is the circular of a patent agency, it merits 
mention here, for it contains much information of value to persons 
who contemplate obtaining patents or registering trade marks in 
any ofthe 18 republics comprised in J.atin America. The cost of 
the various proceedings is given, with particulars, as far as 
necessary, of the peculiarities of patent and trade marks laws in 
different States. It is made clear, too, that in some of the smaller 
and more turbulent republics, it is not worth while to make the 
attempt to secure patent. rights. X 

“Science Abstracts.” Parts A and B. Vol. 10. Part 2, 
February 25th, 1907. London: E. and F. N. Spon, Ltd, 
1s. 6d, net each part. 

“ Prospectus for 1907 of the Working Men's College, Melbourne." 
Melbourne, Vic. : The College. 

" Proceedings of the Engineers Club of Philadelphia.“ Vol. 
XXIV, No. 1, January, 1907. Philadelphia, Pa.: The Club. 

The School of Mines Quarterly.” Vol. XXVIII, No. 2, January, 
1907. New York: Columbia University. 50 c. 


Dissolutions and Liquidations.—Sriwrririgp. UNDRR- 
GROUND CONDUCTOR Co., Ltp.—This company is winding up volun- 
tarily, with Mr. J. A. B. Hassal, 6, Lord Street, Liverpool. as 
liquidator. 

Havana ELRCTICrrW Co., I.tp.—A meeting is to be held at 
Finsbury Pavement Honse, E. C., on April 3rd, to hear an account 
of the winding up from Mr. J. T. Claxton, liquidator. 

Under the compulsory winding-up order made last Avgcst 
against the мрн ELECTRIC LIGHT AND POWER Co., LTD., accounts 
have now been issued showing liabilities £28,401 7s. 7d., against 
assets valued at £21,986 178. 4d. As а result of the statutory 
meetings of the creditors and contributorice, Mr. Allnutt, the 
debenture-bolders’ receiver, has been appointed to the post of 
liquidator. 

McPHai, & Simpson’s Dry STEAM PATENTS Co., LTD., Calder 
Works, Waketield.— Winding-up order mede by the High Court, 
February 26th, 1907. 

LONDON AND GENERAL PoweR SuPPLY Co., Lrp.—A general 
meeting of the company will be held at 105, Winchester House, 
Old Broad Street, on April 9th, to bear an account of the 
winding up. 

BROMLEY, BATSTONE & К1вк, electrical engineers, &c., Buchanan 


5 Holborn, have dissolved partnership as from March 16 
ast. N 


Fittings, Ltd.— Notice is given that a petition to confirm 
an alteration of this company's objects is directed to be heard at 
the Royal Courts of Justice on the 19th inst., and any debenture- 
holder or other creditor of the company desirous of opposing the 
making of an order may obtain a copy of the petition from the 
company’s solicitors, Messre. Ashurst, Morris, Crisp & Co., of 17, 
Throgmorton Avenue, London, Е.С. 


Belgian Manufacturing Enterprise.—The latest 
industrial scheme in Belgium is represented by the decision of the 
Société de Construction Electrique, of Charleroi (Usines Dulait), 
to erect a works at Marcinelle, which will be one of the 
largest in the country. A site of 85 acres has been acquired, and 
there will be built workshops fitted with the most complete 
machinery of modern construction for the manufacture of all kinds 
of electrical plant, including cables, turbines, &c. - It is intended 
to employ from 3,000 to 4,000 workpeople, and artisans’ dwellings 
will also be erected for their accommodation. "The object of tbe 
undertaking, which is under the patronage of Baron Empain, the 
well-known Belgian financier, is to produce manufactures such a$ 
are at present imported from Germany'on a large scale. 


Saw Mill Machinery.— The British Empire MOTOR 
TRADES ALLIANCE, Lro., learns that a firm in Syria intends estab- 
lishing a factory for sawing wood, and desires to receive catalogues 
of motors and other machinery. British manufacturers interested 
in the above inquiry should communicate with Mr. J. В. King, 11, 
Red Lion Square, London, W.C. 


LIGHTING and POWER NOTES. 


Aston.—The Electricity Committee has instructed the 
electrical engineer to prepare a scheme for E.L. at Erdington, with 
the view of applying for a loan to carry out the work. 


Barking.—The U.D.C. has decided to extend the mains 
to Creekamouth at a cost of £1,500, to supply a large works. 
Energy will be supplied at 1d. per unit on a minimum annual 
consumption of 100,000 units. 


Birkdale.—The Electric Supply Co. has reduced the 
price of energy on the flat rate from 5d. to 44d. per unit. 
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Bath. — The City Council, by its recent decision to dis- 
pose of its electricity undertaking to the Somerset and District 
Electric Power Co., has, without doubt, acted wisely. A very good 
ofer was made, by which the municipality will profit imme- 
distely after the company take over the working of the undertaking. 
It wust be admitted that the echeme under municipal management 
has not been a success; one reason, we believe, being very considerable 
opposition to the undertaking from the ratepayers of the borough. 
Councillor Hatt, in moving the adoption of the Committee's report, 
mentioned that the attitade of tbe public was a consideration 
which had great weight with the Committee. The original offer 
of the company stated that they were willing to pay the City 
Council a bonus of £20,000 over the capital cost of the under- 


taking. 

The B. of T., in reply to inquiries, intimated to the Committee 
that when considering proposals for the transfer of E.L. under- 
takings, it was the practice of the Board to require that the amount 

id as consideration money should not exceed the amount actually 
expended by the transferers in respect of the order and the under- 

king, and if it was proposed that the sum to be paid was in 
excess of such actual expenditure, the Board would require to be 
furnished with good reasons before departing from ite usual 

ractice. 
: In view of the attitude of the Board of Trade, as expressed above, 
the original proposal underwent some modification. The tinal 
suggested agreement is, in brief, as follows: — The company to pay 
the actual capital cost of the undertaking; a further sum of 
£2,000, expenses incurred by the Corporation in obtaining the 
1896 order, and a bonus of £10,000 ‘if sanctioned by the Н. of T.). 
The company, if the B. of T. refuses to consent to transfer in 
taity, to promote a Bill in Parliamept at their own expense, 

with the support of thc Corporation, for the sale of tbe undertaking 
in perpetuity. If this is successful, the company to pay a further 
bonus of £10,000, making in that case a total bonus of £20,000. 
As an alternative the company thall supply the Corporation annually 
in perpetuity with £450 worth of electricity for the purpose of 
lighting the public buildings of the Corporation at current prices. 
It has been made clear by subsequent correspondence that the 
alternative in regard to obtaining a free supply of energy to tbe 
amount of £450 per annum, if the bonus of £10,000 cannot be 
received by the Corporation, will apply to both of these sums of 
£10,000. The company to pay a deposit of £5,000 to guarantee the 
completion of the agreement, but the money will not be forfeited 
if the failure to complete is due to the B. of T. refusing to eanction 
the sale. The assets to be sold to the company will not include 
the sinking or reserve funds (amounting to £28,316 and £1,076 
respectively). The company agree that thc present scale of charges 
to private consumers shall be the maximum charges; and that the Bath 
area shall be as well treated as to terms as any other area, ex- 
cluding Bristol and Kingswood. The company covenant to (1) 
reduce public lighting 4d. per unit on April 1st, 1908, a saving of 
£880 on the present lighting account; (2) to reduce it by a like 
amount when 4 per cent. on the ordinary shares has been paid; 3) 
to devote surplus profits, after paying 4 per cent., to reducing the cost 
of private lighting down to 4d. per unit; (4) to expend an amount 
equal to that already expended by the Corporation, in the course of 
the next three years, on additions to the generating station in Bath, 
on extensions of mains, and in the installation of sub-stations, &c., 
iu the neighbouring districts ; (5) to guarantee that the undertaking 
will be efficiently managed in all its departments. 

The Corporation on its part enters into a binding contract to 
take all electricity used by it for public lighting or other purposes 
from the company for a period of seven years; the total amount во 
used shall not be less (including the amount given in lieu of cash 
n 10 that consumed during the financial year ended March 

The Committee having gone into the financial prospects of the 
undertaking under future municipal ue, finally expressed the 
opinion that it would be more advautageous to accept the 
company’s offer than for the Corporation to take the risk of 
continuing to carry out the order. 


Canada. — Ү:ххгркс. — The municipal hydro-electric 
power plant is now being designed. The permanent construction 
16 to be for a capacity of 60,000 H.P., but the immediate capacity of 
the station will be about 30,000 H b., with transmission lines and 
substations for 20,000 m.r. ‘The estimated cost of the present 
work is placed at $3,000,000, which figure includes $250,000 for 
^4 miles of light railway from the C.P. Railway to the site of the 
Power station on the Winnipeg River, 75 miles north-east of the 
aty. Tenders for the work have just recently been advertised 
lor. The renerating sets will have à capacity of about 3,000 Kw. 
each, and supply three-phase current at 2,200 volts, 60 cycles. 

hergy will be transmitted at a pressure of 66,000 volts. It is 
келн that the present scheme will take about two years to 

mplete. 

MoxTagaL.—The Canadian Light, Heat and Power Co., 
Montreal, has applied for permission to furnish electricity for 
light and power in the city and to compete for the lighting con- 
tract. The com any has a capital stock of 34,000,000, and is to 
develop what is known as the Beaubarnais Canal. 


Clones (Co. Monaghan).—A Mr. Henry W. Weaver 
reported to the U.D.C. on an electric lighting and power 
Кеше for the town. The cost, inclusive of the purchase of land, 
Vill be about £2,500; but, for the present, consideration of the 
theme has been postponed. 
Colne.—The horough electrical engineer has advised the 


E to consider the advisability of extending the plant at the 
electricity works to deal with next winter's load. A revision of 


the price charged for energy for power purposes is also in con- 
templation. 


Continental Notes. — Spalx.— The municipality of 
Chamartin de la Rosa (Madrid) bas just invited tenders for the 
concession for the electric lighting of the town during a period of 
Six years. 

The electrical smelting industry has been started in Spain, a 
Kjellin oven having been installed in the charcoal iron-smelting 
works of Don Antonio Ajuria, at Araya, Province of Alava. The 
output is 4 tons a day. 

ITALY.—Application bas been made to tbe authorities of the 
Province of Turin by the Società Co-operativà di Produzione e 
Consumo di Luce Elettrica, of Aosta, fora concession to put down 
a plant to utilise the water-power of tne River Buthier in the 
generation of electrical] energy for the lighting of the town. 

Norway.—A 75-vear concession has been granted to a company 
formed. hy Swedish capitalists. to acquire four waterfalls on the 
Kinealf River in the Hardanger district, with other water and 
ground rights in Kinservik. ‘The falls are 123, 219, 93 and 273 ft. 
bigh respectively, and are estimated to yield 75,000 H.P., but only 
from 50,000 to 55.000 н.р. will be taken by the concessionaires. 
The purchase price of the falls and other rights is 600,000 kroner, 
and 9,000,000 kr. will be spent on the builaings and equipment. 

Russi. It is reported that the Russian Government has decided 
to restrict the projected tax on gas and electricity to that used for 
lighting purposes, and that electrical energy for power purposes will 
be exempt. 


Derby.—The T.C. has decided to supply energy for power 
purposes at ld. per unit for enerzy used throughout the day, 
instead of on a sliding scale. 


Dundee.—Mr. John F. €. Snell, the electrical expert 
engaged by thc T.C., has issued a supplementary report, in which he 
deals witn the cost of energy supplied to the tramways department, 
and also the assessment of the electrical undertaking. In regard to 
the price of ljd. per unit charged for energy to the tramways 
department, Mr. Snell is convinced that the department could not 
by any means substantially reduce that figure by baving its own 
generating station. On the assessment question, Mr. Snell has 
confirmea the opinion, expressed some time ago by Mr. Richardson, 
that the electrical department was very much over-assessed. It 
would appear that the electrical department has been paying some 
£400 a year more than its equitable rating would justify. 


London.—Mertroponrran AnEA.— Тһе Hospital Com- 
mittee of the Metropolitan Asylums Board recommended, on 
a report drawn up by the engineer-in-chief, tbat the Board should 
agree to certain alterations and additions to the electric light plant 
at the Brook Hospital at an estimated cost of £375. The recom- 
mendation was adopted. 

MARYLEBONE.— The B.C. has decided to request the L. C. C. to 
issue stock, for the purpose of placing the electricity loan of 
41,400, 000 upon a permanent basis, as soon as possible. 

HaMPSTEAD.—As the underfeed stokers, not long since affixed to 
two boilers at the electricity works, have shown considerable 
economy in fuel consuniption, the B.C. bas decided that the remain- 
ing four boilers in the south boiler house shall be equipped in the 
same manner at an estimated cost of £1,187. 


Manchester.—4O wing to the change in the management 
of the Botanical Gardens, at Old Trafford, which are about to be 
converted into & place of public entertainment on American lines, 
there is the promise of a large consumption of electrical energy for 
lighting purposes. The gardens are situated just over the Man- 
chester municipal boundary, in the Stretford U.D. The plant of 
the U. D. C. is not of sufficient capacity to take up this anticipated 
load. Тһе White City,“ as the place is to be called, will, it is: 
estimated, require half-a-million units during its first year 
increasing to a million in the second year, and a million and a half 
in the third. The Stretford T.C. has approached the Manchester 
Electricity Committee to ascertain the terms on which it will under- 
take to supply the extra amount of energy needed. Negotiations me 
in progress. The Electricity Committee bas apecitied its terms, which 
are to bf considered by the U.D.C.; but though they have not been 
made public, it is understood that if accepted, there will be only a 
small margin of profit to the | istrict Council. If they are rejected, 
Stretford will have no alternative but to extend its plant, or leave 
the “ White City " to provide its own installation. 


Newark.—Mr. A. B. Mountain, electrical engineer to the 
Hudderstield Corporation, recently supplied the Newark Corpora- 
tion with details of a scheme for tbe electric lighting of the town, 
He assumed tbat by the beginning of thethird year tlie Corporation 
would have 200 consumers connected up with 2,000 16-c P. lamps and 
50 H.P. in motors. The generating plant required would be t «o 
100-kw. sits and two 40-Kw. balancers, and the length of mains 
would be about 5,500 yds. Tne estimates of cost were:—Generatiug 
station, £7,500; distributing system, £4,200; contingeucies, &c., 
470; total, £12,500. 


South Africa.— EAST Loxpon.—The flagship of the 
Cape Squadron .H M.S. Crescent), with Admiral Durnford on board, 
paid a visit to the town recently. The Marine l'ark was illuminated 
by the Corporation E.L. Department, and at an open-air f^te held 
there, Admiral Durnford asked to see Mr. J. Mordy Lambe, the 
town electrical engineer, and personally congratulated him on the 
tasteful and artistic manner in which the iliuminations had been 


carried out. 
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Springfield.—The P.C. hae decided to have some of the 


streets lighted by electricity by the Chelmsford E.L. Co., at £2 2s. 
per lamp per annum. 


Stalybridge.— Mr. H. R. Hooper, on behalf of the L.G.B., 
held an inquiry at Stalybridge last week into an application by the 
Stalybridge, Hyde, Mossley and Dukinfield ways and 
Electricity Board for sanction to borrow £59,900 for electricity 
purposes, Of this sum, £25,000 is excess expenditure in connec- 


tion with the original application, and the remaining &mount, 
£34,900, is for additional works. 


Walthamstow.—In the matter of an action brought by 
six ratepayers against the Council for nuisance caused at the 
generating station, an agreement was submitted to the Council last 
week, under which action will be postponed on the defendant 
Council undertaking to commence, as soon as it has received the 
sanction of the L.G.B. to a loan for the purpose, and to complete 
before December 31st, 1907, such alterations and additions to the 
generating station and plant as may be necessary effectually to 
abate and prevent the occurrence of the alleged nuisance. The 
Council is to pay the costs of the plaintiffs, which have been agreed 
at £75. The plaintiffs are to be at liberty to restore the case to the 
list in the event of the necessary works and alterations not being 
commenced on or before May 31st, and thereafter proceeded with, 
with due diligence. The electrical engineer has been authorised 


to go to Lincoln for the purpose of inspecting some electrical plant 
at work there. 


Willesden.—It was stated at a recent U. D.C. meeting 
that the eum of £1,844 credited to the Council by the North 
Metropolitan Co., represented the whole of the loss on the thee 


years’ working, and the £900 received by Mr. Murray for his three 
years' services. 


TRAMWAY and RAILWAY NOTES. 


Accrington.—The Mayor stated on Tuesday that work 


has been commenced on the electric tramways. 


Belfast.— Mr. V. A. H. M'Cowen, city electrical engineer, 
submitted a report a week or во ago to the Tramways and Elec- 
tricity Committee in reference to the electrical equipment of the 
Corporation tramways and power station. In brief, the report 
states that the whole of the routes were open for electric 
traction on December tb, 1905, or about three months after 
the contract date. For some time, however, the Corporation 
was running its tramways under difficult conditions. On the 
overhead work, Mr. M'Cowen allowed the contractors eight 
weeks, but the work was not fully completed and taken over 
by him until August 10th last year—eight months after the 
date of opening. The extra expense in regard to supervision, 
he said, should be charged against the contractors. A considerable 
portion of the traction load last year was taken up by some of the 
lighting generators, and it seems that the engines for the traction 
sets even pow are not satisfactorily completed. This is the only 
point which keeps the squaring-up of Messrs. J. G. White & Co.'s 
contract in abeyance. Mr. M’Cowen suggests that the company be 
given two months to complete matters finally, the plant to be then 
taken over, and the maintenance period to start from then in 
accordance with the terms of the contract. Very complete tests 
have been made by the city electrical engineer on the main 
generatora, and while the engine builders have greatly reduced the 
steam consumption by making various alterations and adjustments, 
the engines do not come up to the specified guaranteed figures in 
either condensing or non-condensing conditions. On the result of 
the tests, deductions will be made in the contract price in accord- 
ance with the terms of the contract. In regard to deductions for 
delay in completing the various works within contract time, the 
Committee will probably settle this matter on the advice of ita 
legal advisers. According to the report, the net contract sum 
amounted to £166,829. The amount payable to the contractors is 
£161,301, or a difference of £5,528. Other sums, however, have to 
be deducted, which will include the penalty for higher steam con- 
sumption. 


Bradford.—Last week, owing to the trolley-pole of a 


tramcar becoming entangled in the overhead work, five passengers 
on the car at the time all complained of shock. 


Canada.—The Shawinigan Falls Terminal Railway Co. 
has recently placed an order with the Canadian G.E. Co. for a 
600-H. . electric locomotive, which will be operated from the 
alternating-current single-pbase lines of the Shawinigan Water and 
Power Co., for the purpose of moving freight cars. 


Continental Notes.—AusTRIA.—The Austrian State 
Railway autborities, who have in contemplation the introduction 
of electric traction on three railways, are now making experiments 
on one of the sections ofthe Vienna City Railway. In 1901 the 
railway authorities made similar trials on the Michelbeuern- 
Heiligenstadt section of the Vienna Railway, the train being 
composed of ten motor and trailer coaches. The supply of 
current was collected from a third rail. Although the trials 


were technically satisfactory, they were discontinued after a 
time. The section selected for the present trials is that from 
the chief Customs House to Radetzkyplats and Praterstern, 
the line being a difficult one owing to tbe existence of a s 
curve and heavy gradient. Under ordinary circumstances the 
line is worked by means of 70-ton steam locomotives and 
ten coaches of а total weight of 130 tons, the maximum 
speed being 31 miles per hour. The electrical scheme 
now under test has been devised by the firm of F, 
Krizik, of Prague, and consists in the use of the three-wire 
direct-current method with two wires overhead, the track 
rails forming the third. The locomotive, which weighs 29 
tons, is carried on two axles, and each driving axle is equipped 
with two four-pole motors which drive by means of spur gearing. 
Fach motor develops at 750 volts (the maximum pressure is 3,000 
volts when the four motors are in series) and 134 amperes, with a 
speed of 545 R P.M., 130 Н.Р. normally, and 200 п.р. as a maximum. 
so that the locomotive is able to give about 800 H.P. Separate 
motors are provided for working the air pumps and air compressors. 
The supply of current is obtained from the Vienna municipal 
electricity works in the form of three-phase current at 5,000 volte, 
this serving to actuate a motor which drives two dynamos, each of 
225 Kw. capacity. Tbe output is 150 amperes at 1,500 volte, and 
these dynamos feed thelthree-wire network. It is reported that this 
system has a prospect of being adopted by the State railway 
authorities for all the sections of the Vienna city railway. 

Spalx.— Sanct ion to carry out the preliminary studies fora series 
of electric tramways has been accorded by the Director of Pablic 
Works to Don Francisco Fernandez Llano, of Madrid. 

The Compagnie des Tramways de Barcelona has obtained the 
concession for the recently advertised construction of an electric 
tramway from the Plaza de Cataluna to the barrier of Ballcarca. 


Hull.—The Corporation has decided to apply a portion 
of the profits of the municipal tramways towards tbc relief of the 
rates; the amount set apart for this purpose is stated to be £15,000, 
equal to a reduction of 2d. in the £ in the rates. An amendment 
that the whole of the profits should be carried to the reserve fond 
was supported by the Labour members, who, however, urged that 
the money should be used for the reduction of fares. The amend- 
ment was rejected by a large majority. 


" Lancashire.—The inspection by the Board of Trade of 
the Clifton Light Railway was carried out on Wednesday last 
week, and the route opened for traffic. This system has recently 
been leased by the Lancashire United Tramways Co., and connects 
the company's Farnworth system with that of Salford, with tbe 
result of linking up a through route between Liverpool and Man- 
chester, Salford, Wigan and Bolton. The lines serve a very 


populous area, and are on the high road; they will undoubtedly be 
much used. 


London.—G.N., PICCADILLY AND. Brompton RAILWAY. 
—It is stated in the daily Press that the company has decided as 
from Monday last, to put on an accelerated service of trains. А 
reduction in some of the short journey fares has also been decided 
upon. This ia a step in the right direction. 


Manchester and Salford.—At the last meeting of the 
Manchester Tramways Committee, reference was made to the 
proposed working arrangement with Salford. No final decision 
could be arrived at, as the general managers of the two systems, 
to whom the scheme has been referred, have yet to report. It may 
be said, however, that the scheme presented to the Salford Tram- 
ways Committee, at the late conference, was based on the arrange- 
ment now being carried out between Manchester and Oldham. 
The car conductors are furnished with the tickets of each autho- 
rity, and within their respective areas passengers pay fares to the 
controlling authority. A weekly balance is afterwards struck 
between the two Corporations. The system has worked very 
successfully, the results showing an increase of traffic. 


Middlesex.—The County Council on the 28th ult. was 
informed that the work in connection with the Edgware Road light 
railway extension had been completed. The Council has agreed to 
the claim of the Metropolitan Electric Tramways, Ltd., to deduct 
any deficit on the light railways from any surplus of the tramways 
account, or vice versd. 

Sir F. Cory Wright, chairman of the Light Railways and Tram- 
ways Committee, in his annual report circulated on Mondsy, 
states :—“ According to the reports of the auditors of the Council, 
it appears that up to the end of the year 1905 sufficient profit had 
been made to pay the county and the company the agreed interest 
on their capital expenditures, and to leave a balance to be divided 
between the county and the company in the proportion of 45 per 
cent. to the former and 55 per cent. to the latter. It is confidently 
expected that the figures for the year 1906, when ascertained and 
audited, will show a substantial increase in the returns. Tbe 
county is also reaping the benefits of widened roads in all direc 
tions, the cost of such widenings being made part of the capital 
charges of the light railway and tramway undertakings, and in no 
way charged to the general county rate. When the roads whereon 
the light railways are constructed are lees than 50 ft. wide, they are 
with very few exceptions given a minimum width of 50 ft., and 
wherever it is found practicable so far as cost is concerned, the 
width is made a minimum of 60 ft. The length of light railway 
and tramway already electrified, constructed and opened, is 
11 miles 2 furlongs, and during the year ended 1906 the number of 
passengers carried amounted to over 36 millions. 
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West Afriea.— The German colonial authorities are pro- 
ceeding actively with the installation of the telegraph in the 


Maidstone.—The Light Railway Commissioners recently 
beld an inquiry into the application of the T.C. for sanction to 
extend the electric tramways to Loose and Tovil. There was 
strong opposition to the Tovil extension by ownérs and residents 
slong the proposed route, but the Commissione’s intimated that 
they would recommend the B. of T. to confirm the orders. 


Tipton.—It was reported to the U. D. C. last week 
that the Canal Co. was putting in a permanent bridge at Gospel 
Oak, and it was therefore decided that the Tramway Co. should 
now be asked to complete the tramway line from Tipton to Wednes- 


bury. 


Wimbledon.—The L.U.T. Co. has expressed its willing- 
ness to have part of the South Wimbledon section of its tramways 
ready for traffic at Easter if the Corporation will consent to the 
ranning of cars on the completed section from Raynes Park to 
Wimbledon. A length of route of about four miles from Raynes 
Park to Malden has been completed about eight months, but has not 
yet been opened, owing to the Corporation not giving ita consent. 
We wonder if the Corporation really thinks it is doing tbe 
local public а good turn by practising these obstructive tactics. 
In regard to this last proposal of the company, the General Pur- 
poses Committee has decided to recommend the Corporation still 
to withhold ite consent, om the ground that the company has not 
conformed to all the terms of the agreement as to street widenings 
and the making-up of roads. 


TELEGRAPH and TELEPHONE NOTES. 


(anada.—The Manitoba Government has called for 
tenders for construct ing 1,000 miles of telephone lines in the province, 
following the mandate of the vote authorising & public-owned 
system. The whole contract involves several million dollars, which 
will he met through 20-year debentures. 

The De Forest Telegraph Co. has made a proposition to the 
Dominion Government to install wireless telegraph stations on the 
Government telegraph line between Dawson City, Yukon, and Ash- 
croft, B.C., which, by reason of windstorms and avalanches, is 
frequently interrupted. The company asks a subsidy of $50,000 


for the installation of the plant, and a further subsidy each year of 


$50,000 for ite operation. Thc company undertakes to reduce by 
balf the rates, which are now $4 for 10 words. The annual deficit 
on this line is $100,000. 

The telephone operators at Toronto have decided to accept a 
seven-hour day, in three shifts, at the same rate of pay as the com- 
pany previously offercd for an eight-hour day. 

A movement is on foot to erect a monument in the city of Brant- 
ford, Ont., to the memory of Prof. Alex. Graham Bell, who was a 
Brantford man. 

The Minister of Public Works, Alberta Province, recently stated 
that the Government was going to undertake the whole of the 
telephone work in the province. 


Paris.—The Government has acquired a large site for 
the construction of a new telephone exchange, to be equipped with 
two sets of apparatus for 70,000 subscribers. The new exchanyo 
will, it is expected, be opened in the middle of 1909. 


South Africa,—At Johannesburg on February 9th, 


owing to а trolley wire getting into contact with a telephone wire, 
a fire was caused in the telephone exchange, and the entire tele- 
phone service was stopped for the remainder of the day. 


Sweden.—The directors of Ше Allmänna Telephone Co., 
of Moscow and Warsaw, says A/farsvariden, have constructed the 
telephone system there on the common battery system, and have 
found it work excellently. Being also directors of the Stockholm 
Aliminna and Bell Telephone Co., they have now decided to 
reconstruct the telephone network in Stockholm according to the 


same system. | 
Telegraphic Interruptions and Repairs :— 
INTERRUPTED, REPAIRED, 


COABLAS. 
Paramaribo.Cayenne .. ә» ud is .. Nov. 27, 1906 .. a 
Aug. 18, 1902.. a 


Cayenne-Pinheiro и олук Сэй йы, Жа 
St. Lucia-Martinique .. БА Ex :5 we és 
fal Martinique ee ee ee ee ee May 7, 1902 ee 


Dominica- 
Curacao- 
Curscao-La Gua Closed.. ee ee ee Jan. 12, 1906 ee ee 
Curacao- bo 
Reissa-lssa and Reissa-Yemani (Yemen).. .. Oct. 22, 1902.. ss 
Tarifa-Tangier .. — .. E os аж .. Jan. 18, 1904 .. ә 
Port Arthur-Chifu (Closed) ee oe ae oe Mar. 9 1904 e ee 
Garachico-Santa „ as АР * Vis July 12, 1906 .. is 
LesPalmas-Arecife — .. a v$ dió .. Aug. 18, 1906 .. zi 
Guantanamo-Mole Bt. Nicholas EM .. Nov. 29, 1906 .. ДЕ 
Fao-Bushire e... 5e . Deo. 4, 1906 ., ds 
Martiniqne-Paramaribo os se ee Dec. 17, 1906 se ae 
New Brunswick - Prince Edward Island .. Jan. 9, 1907 
Odesss-Kilios : ae e 25 "n Feb.9, 1907 . 
Tenedos-Chio — .. $i ae es es Feb. 18, 1907. nA 
Tenedos-Lemnos .. M 2 m DA Feb. 24, 1907 Feb. 26 
Bhodee titia TUE n 2 EOD T. 2% 
anama-Buenaventura .. Ps m : .. Feb. 28, 25 
St. Elena ne 7 ak Н .. Feb. , 1907 
LANDLINES, 


Puesto- Barrios ee ee #9 ee eo ee Aug. 28, 1902 ee ee 


Cameroons. 


Itis stated that in a short time the line from Kribi, 


on the coast, will be extended to Jaunde, and eventually to Garus and 
Molundo. This will complete the network of the eouthern nection 


of the Cameroons. 


Wireless Telegraphy.—The Admiralty has decided to 
equip ocean-going destroyera, and all destroyers of the " River” 
class, with wireless telegrapby. 


CONTRACTORS’ 


COLUMN. 


OPENINGS FOR Nzw BUSINESS. 


ACTON. 
ANSTON 
(NEAR SHEFFIELD). 
ARBROATH. 
АЗНТОХ ІХ. 
MAKERFIELD. 


BARNET. 
BARNSLEY. 


BOLTON. 
Do. 

BURNLEY. 

BRISTOL. 


BRADFORD. 
BRIGHTON. 
CAMBUSLANG. 
DUNDEE. 
DONCASTER. 
EDMONTON. 


ENFIELD. 
FALMOUTH. 
GLASGOW. 


Do. 

Do. 

Do. 

Do. 
HENDON. 
HULL. 

HULME 

(MANCHESTER). 
KINGUSSIE and 

DALWHINNIE. 
LANCASTER. 
LLANELLY. 


LONDON 
(BERMONDSEY). 


Do. (E. C.) 
Do. (8. E.) 


Do. (BROMLEY, E.) 
Do. (Buxton, S. W.) 


Do. (PoPLan, E.) 
Do. (SrkrNEv, E.) 


Do. (ISLINGTON). 
po. (HACKNEY). 


Do. (CLAPHAM). 


(WANDSWORTH). 
LUTON (CHATHAM.) 


MANCHESTER. 
Do. 


Do. 
NEWPORT, MON, 
(MAINDREE'. 
NEWPORT, MON. 
(CHRISTCHURCH). 


NORWICH. 
OLDHAM. 


SHEFFIELD 
(FIRTH PARK). 
SHERBURN HILL 
(DCRHAM COUNTY), 


Church at Bush Hill Park. 


Wesleyan Church (£12,000. H. Somerford & Son, 
builders, Manor Street, Clapham, 8.W. 
New county school. J. Vickers-Edwards, 

architect, Wakefield. 
аш to Stanley Mills, owned by Messrs. Webster 
ror. 
Public baths. 


county 


Prestwich & Ron, architects, Leigh. 


Nurses' home. White, Bon & Pill, High Street, Barnet. 

Additions to nurses’ home, Beckett Hospital. R. & W. 
Dixon, architects, 5, Eastgate, Barnsley. 

Spinning mill (80,000 spindles). Geo. Temperley & Воп, 
architects, Bradford Buildings, Bolton. 

New theatre. W. H. Duncan, architect, 4, South Parade, 
Rochdale. 

New weaving shed for 600 looms. 
Burnley. 

School for the Education Committee. to accommodate 
1,090 scholars. H. Williams, architect, 51, Corn 
Street, Bristol. 

Extensions to Bierley Hospital. 
architect, Bradford. 

School. J. W. Bimpson and Maxwell Ayrton, architects, 
3, Verulam Buildings, Gray's Inn, W.C. 

Additions to works of Clyde Paper Co, 

New branch library. James Thomson, burgh engineer. 

Extensions to Yorkshire Institute for the Blind. 
B. Hall, architect, 19, Baxter Gate, Doncaster. 

J. Bentley, builder, 


Dean Mill Co., 


F. E. P. Edwards, city 


Waltham Abbey. 

Hospital extension. R. Collins, Public Offices, Enfield. 

Hotel (£10,000). A. J. Cornelius, architect, Truro. 

Buildings for the Institute of Engineers and Ship- 
builders in Scotland. The Secretary, 207, Bath 
Street, Glasgow. 

Halls and mansions. J. W. Gordon Oswald, Scotatoun, 
Glasgow. 

Confectionery works. 
Glasgow. 

Stores and offices. Secretary, United Co-operative 
Baking Socicty, 12, McNeil Street, Glasgow. 

Completion of the Glasgow School of Art (£25,000). 
Honeyman, Keppic & Mackintosh, architects. 

School to accommodate 1,000 children. Plans to be put 
to competition. 

Extensions to training college (£2,069). 
builder, Blenkin Street, Hull. 

City Road municipal school. Education offices, Deans- 
rate, Manchester. 

School additions, new school, &c. (£5,279). Mr. 
Cattenack, architect, Kingussic, М.Н, 

Two new Wesleyan Chapels and school are to be 
erected; the work to be commenced at once. 

New post office, to cost £7,000, has been decided upon. 

Factory for Messrs. E. Cross and Co., 35, Crutched 
Friars, E. С. 

Additional G.P.O. buildings. Holloway Bros., builders. 

Buildings in Tower Bridge Road. Hubbard and 
Moore, architects, 85, Gresham Street, К.С, 

Re-erection of 8t. Michael's Hall. 

Twenty-three buildings. Н. J. Capell, Broad Strect 
Avenue, E.C. 

Factory. Т. S. Elkington & Sons, builders, 12, Fore 
Street, Bow, E. 

Rev. P. Thompson, 581, Commercial 


Cooper & Co., Howard Btreet, 


F. Singleton, 


Wesleyan Hall. 
Road, E. 


Library. C. P. Roberts, builder, Highbury, N. 


Library, Edward & Medway, builders, 8, Ethelred 
Street, 8. E. 

School (£31,828). Preliminary phus approved bY 
the L. C. C. 


School at West Hill (£30,126). 
approved by the L.C C. 

Laundry at MAT Union Workhouse. 
C. E. Skinner, builder, Chatham. 

Large hal! for the Manchester and Balford Mission, 
Peter Street. The Wesleyan Chapel Committee. 


Preliminary plans 


(£2,193.) 


New hall and rooms for the Y.M.C.A. in Peter Street. 


Designs not yet completed. 
University extension buildings. Plans in preparation. 
Congregational Church, Haberston. Fauckner & Co., 
architects, 41, High Street, Newport, Mon. 
Council Schools. A. Swash, architect, Newport, Mon, 


Extensions to Norfolk County Hall. G. Heslop, county 
surveyor, Upper King Street, Norwich. 

New cotton mill to contain 100,000 spindles. The Ram 
Spinning Co., Oldham. 
Wesleyan Church extensions, 

Ashdell Road, Sheffleld. 
School. County Education Committee's architect, Shire 
Hall, Durham. 


Roper & Co., builders, 
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SILSDEN 
LINEAR KEIGHLEY). 
SOUTH BANK-IN- 


Additions to County School. J. 


Vickers-Edwards, 
county architect, Wakefield. 


NORMAN BY, . U.D.C, offices, Cy W. Cockersoll, surveyor, 
STOCKPORT. Town hall (negrly £100,000). Sir A. Bramwell Thomas, 
architect. 


TOTTENHAM, N. Additions to factory for H. Grover & Co., 


Road, Tottenhain, N. 

Extension to library. W. Lawrence & Son, builders, 
Waltham Cross and Tottenham. 

Theatre of varieties. Wylson & Long, 16, King William 
Street, L.. C. 

Council schools (£16,030). Mr. 
Durham, 


762, High 
Do. 


Do. 


WREXHAM, Willey, architect, 


‚ CONTRACTS OPEN and CLOSED. 


OPEN. 


Aberdeen.— March 19th. 
pump, oil separator, &c., 
ment. 


Surface condenser, with air 
for the Corporation Electricity Depart- 
See Official Notices" February 22nd. 


Belgium.—March 30th. The municipal authorities of 


Liége invite tenders for a central station. For further particulars 
see our issue of January 25th. | ; 


Bray.—March 19th. Supplies for the U.D.C. electric 
light works. See Official Notices" March 1st. 


Bristol.—March Sth. 
Electricity Department. 
City Electrical Engineer. 


Unwashed small coal for the 
Specifications (two guineas) from the 


Bulgaria,—The Bulgarian Post and Telegraph authorities 
in Sotia are about to invite tenders for the supply of the necessary 


material for a new telegraph line, which is being established between 
Czaribrod and Hebibtschewo. 


Cheltenham.— March 22nd. One 1,000-Kkw. turbo- 


generator, condensing plant, steam and other piping, &c.. for the 
Corporation electricity works extensions. Bee “Official Notices " 
March Ist. | 


 Copenhagen.—March 18th. Two steam turbine alter- 


nators (three-phase), 2,500 Kw. each, for the Corporation. See 
“ Official Notices” January 25th. 


Copenhagen.—April 11th. Three motor-generators or 


converters, each 1,000 KW., for the Corporation. See “Offcial 
Notices" March 1st. 


Denmark.—The municipality of Nykjobing requires 
tenders for the erection of an electricity works. 
be obtained from the engineer, Mr. P. 
30 kroner, 


Particulars may 
A. Petersen, on payment of 


Eccles,— March 9th. Lancashire boiler, superheater, 


economiser, 100-K W. engines, and p.c. dynamos for the Corporation, 
See Official Notices " February 22nd. 


Eccles.—March 16th. Storage battery and automatic 


reversible booster for the Corporation. See ‘Offcial Notices” 
March 1st. 


Erith.—March 18th. Execution of installation work on 


an assisted wiring scheme for the U.D.C. бее Official Notices“ 
to-day. — 


Erith.—March 18th. Stores for twelve months. See 
" Oficial Notices“ to-day. 

Gateshead.— March 26th. 
Tramways Co. require tenders for the rigbts of advertising on their 
cars for a period of tive years. See “ Orficial Notices“ to-day. 


Glaszow.— March 25th. Steam turbo-alternators with 
condensing plant for the Pinkston generating station. See ‘Official 
Notices " February 22nd. 


Glasgow.—The Works Committee of the Clyde Navigation 
Trustees, at a meeting on Febraary 11th, authorised the purchase of 
six more 4-ton electric cranes for С! vdebank Dock, and gave 
instructions for the tenders to be obtained from Messrs. Stothert and 
Pitt, and Cowans, Sheldon & Co. The tenders submitted by these 
firms were considered by the Committee on February 26th, when it 
was agreed to invite tenders from the following Other firms as 
well :— Babcock & Wilcox, Alexander Chaplin & Co., and Marshall, 
Fleming & Jack. When the minutes of these meetings came 
before the Trustees on Tuesday it was the во! ject of discussion. 
Dr. Inglis, the convener of the Committee, explained, in answer to 
& question, that the reason why it was decided to ask for 
additional tenders was because the first tenders were too high 
Ex-Bailie Martin was pot satistied with this answer. He did not 
think it was fair te these who sent in the first offers. He moved 


The Gateshead and District 


that the minutes be sent back, and this was seconded. A discussion 
ensued, in the course of which it was stated that the second 
tenderers would know what the first tenderers’ offers were. Dr. 
Inglis asked how they were to know. If the Trustees did not think 
the Committee could be trusted in the matter, they should dissolve 
it and appoint another. It was eventually agreed to give the first 
tirms another opportunity of tendering. 


Govan.—March 25th. Electricity EL Stores for 
one year. See “ Official Notices " to-day. 


Iceland.— March 31st. The Reykjavik Town Council 


is open to give a concession for the supply of electrical energy and 
gas, See "Official Notices” December 7th. 


L.C.C.— March 19th. Ten induction motor-generators of 
500 KW., and four of 150 xw. Вее Official Notices" March Ist. 


L.C.C.—March 19th. Twelve water-tube boilers, eight 
travelling hand cranes low-tension switchboards, 900.000 stoneware 
cable ducts, с. See Official Notices " to-day. 


I. C. C.— March 26th. Installation of ‘electric lights, bells, 
teluphones and fittings, and wiring for motors, at the London Day 


Training College, Southampton Row. See “Official Notices” 
to-day. 


Maidstone.—March 18th. Construction and equipment 
of light railways (permanent way, overhead work, mains, switch- 


board, rolling stock and buildings) for the Corporation. See 
“ Official Notices " March 1st. 


Marylebone.—March 13th. Stores for the electricity 
department. See “ Official Notices” February 15th. 


Marylebone,— March 13th. House meters for one year, 
for the Electricity Department. See Official Notices Feb. 22nd. 


Newcastle-upon-Tyne.—April 2nd. Construction and 


erection of electric cranes on the Quay, for the Corporation. See 
" Official Notices ” to-day. 


Perth (Western Australia). — March 25th. 


covered paper-insulated telephone cable. 
ruary lst. 


Lead- 


See our issue of Feb- 


Portsmouth, — March 11th. 


Stores, 
Corporation tramways. 


&c., for the 
See “ Official Notices 


March 1st. 


Prestwich.— April 4th. Electrical equipment comprising 
(т) generating plant and motors; (b) lifts and hoists; (с) bells and 


telephones, for the new intirmary at Blackley. See Official 
Notices " to-day. 


Sheffield.—March 25th. Machines for regulating the 


power factor of an А.С. supply system for the electric supply 
department. See “ Official Notices" February 15th. 


Spain.— March 14th. The Director-General for Posts 
and Telegraphs requires tenders for 60,000 porcelain insulators 
(Spanish telegraph type No. 2) by March 14th, 11 алш. A deposit 


of 5 per cent. is required. Tenders to Direccion General de Correos 
y Telegraphos, Carretas 10, Madrid. 


Spain.—March 14th. The Drainage Commission of 
Santa Maria de Belsué, at Huesca, requires tenders for plant and 
material for the construction of a water-power driven electrical 
installation, and for the transmission of power over its drainage 


area. Particulars may be obtained from, and tenders addressed to, 
the Junta, &c., at the above place. 


Spain.—March 18th. Ten thousand sulphate of copper 
injected (Boucherie system) telegraph poles, 6j to 7 m. ad 
А deposit of 5 per cent. of the tender is required. 


Spain.— March 31st. The Harbour Works authorities 
at Huelva are inviting tenders for the establishment of a central 
station for the supply of the necessary electrical energy required 
for lighting and power purposes at the harbour. 


Swindon.—March 11th. -Materiala for the electricity 


and tramway department for one year. See Official Notices" 
February 22nd. 


Warrington. —The electricity A has recently 
been advertising tor a supply of slack. 


Watford.—March 14th. Year's supplies for the U.D.C. 
electricity department. See Official Notices” to-day. 


West Ham.—March 18th. Mechanical stokers and 


cooling tower for the Corporation electricity А See 
" Official Notices" March let. 


Wrexham.—March ioth. Supplies for the T.C. ele- 
tricity department: ee “ Official Notices March let. 
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Accrington.—The Т.С. has accepted the following 


tenders :— 
в & Morcom.— T wo engines, ‘£1,819. 
Baue Dynamo Motor Co.— Motor- generator, £700. 
Dick. Kerr & Co.— Two 500-kw. dynamos, £1,880. 


Bedford.—The T.C. has accepted the tender of Messrs. 
Course & Son, of Bedford, for the supply of а 5-kw. exciter, at 


£31 78. 


Bolton.—The Corporation Electricity Committee has 
accepted the following tenders:— Dick, Kerr & Co, balancer; 
Jarvis Bros., extensions to cooling towers; Mather & Platt, 


II pool. 
T RU presented by Mr. A. A. Day, the electrical engineer, 
regarding tenders for water-softening plant, was referred to the 
chairman and vice-chairman. 


Derby.—The T.C. has accepted the tender of the British 


'l'homson-Houston Co for the supply of three single-deck and two 
double-deck tramcars, at £2,987 10s., and that of Messrs. Dixon & Co. 
forthe supply of seven Turner's automatic point controllers, at £655. 


Dover.—The T.C. has accepted the tender of Messrs. 
E. Green & Sons, Ltd., for the supply of an economiser and 
accessories, at £517 10s. 


Darlington.—The Electricity Committee is to recom- 
mend the T.C. to accept the tender of the Lancashire- Dynamo 
and Motor Co. for a 500-Kw. generator with Belliss engine, at 


| £2,747. This works out at a cost of about £5 108. per Kw., and it 


is ok interest to note that less than three years ago the price paid 
by the Corporation was at the rate of nearly £10 per x w. 


Eastbourne.—The following tenders were received by the 
borough electrical engineer for one 750-K Ww. tarbo-alternator and 


condensing plant :— 


Siemens Bros.’ Dynamo Works, Ltd. .. £5 AG 
(alternative) 6.184 
5,868 
" ©: а 5,941 

(alternative) 6,136 
ee 5,855 
s 228 (5 6,169 

(alternative) — 6,657 


n 


yw ve , 
ve oP 


Musgrave & Son 


90 ** oe 


Mather & Platt » T ee ee 
C. А. Parsons & Co. ee oe 


te DD 
ae D . oe 97 
Electric Construction Co Y S is 
Richardsons, Westgarth & Co. INS 
" A (alternative) 5,500 
T $ 5,215 
4.8975 


British Westinghouse Co. 


"н „ 


" (alternative) — 6,030 
(alternative 1,000 kw.) 6,330 


0 


James Howden & Со... 40 
Willans & Robinson Р а aa 5.858 
зб T és S (alternative) 5,004 

* vs (accepted) T 5,628 
British Thomson-Houston Co. Su 8.172 
Brush Electrical Engineering Co. 4. 0 
General Electric Go. .. Si ГР ss 5,241 
" ” ee oe (altcrnative) 5,4392 
6.570 


Ы! L ee oe Т] 


t 


Messrs. Bruce Peebles & Co. have received an order from Messrs. 
Willans & Robinson for the alternator. 


(lasgow.—The Trustees of the Clyde Navigation have 
ordered 12 electric capstans from Messrs. Stothert & Pitt, Bath, at 


a cost of £209 each. 
The Lancashire Dynamo & Motor Co. has received the order to 


supply а motor for the ventilating fan for the cable subway of 
Clydebank Dock, at a cost of £47 103. 


London.—HaxwERSMETH.— The Electricity Committee 
oí the B.C. has received the following tenders for the supply of 


two motor-generator sets for use at Olympia: 
| Supplementary. 
— 


General Electric Co. (provisionally accepted 
ё .. 41.240 41.130 £1,182 


at 41.182 " не – . 
British Thomson-Houston Co. .. - ©з 1,282 1,019 1,398 1,085 
e" ni oe pi à; 1.211 1,948 — 


Crompton & o.. 1,395 

Bruce Peebles & Co. : SN 1,664 1.956 1.352 

Brush Electrical Engineering Co. 1.710 1.472 1,654 1,558 
Brown, Boveri & Co, ie Us bi a. 1.936 1.8 

Phenix Dynamo Manufacturing Со... we 


1,506 1,346 1,885 — 
Langdon-Davies Motor Co. °з oe ee 1,571 1,204 1,202 DE 
2,136 1,728 1,818 — 


Dick, Кет & co oe ae oe 95 

The electrical engineer, in his report upon the tenders, stated 
that only two forms of apparatus had been offered, viz, motor- 
generators by eight of the contractors, and motor-converters by 
Messte Bruce Peebles & Co. The special advantage of motor- 
converters is high efficiency, but as the Council is charging on the 
ingoing supply, this advantage would be of no special benefit. The 
tenders submitted by contractors included two large machines for 
Olympis, two smaller ones for the P.O. Savings Bank, Blythe Road 
(this last contract has not been settled, hence tenders cannot be 
accepted at present), and one large motor intended for Messrs. 
Gwynne, Ltd., which ie rendered unnecessary by a subsequent 


scheme. It was, therefore, only necessary to consider the tenders 
for the sets for Olympia. The original specification fixed the 
pressure at 440 volts, but the necessary consent of the B. of T. to 
supply high-tension current direct to the motors without the 
intervention of transformers is to be obtained. This will make 
for efficiency, and save about £500 worth of apparatus at 
present necessary. The borough electrical engineer bas com- 
municated with the various contractors to ascertain whether their 
prices would remain the same if the machines were wound for high 


pressure instead of low. i 


Manchester.—The “ White City,” Ltd., has placed ап 
order with Messrs. W. P. Theermann & Co., of Manchester, for an 
installation comprising 27,000 lights, complete with generating 
plant. This information, received later, supersedes the note in 
our Lighting and Power Notes." | 


Middlesex.—The County Council on February 28th 
received the following tenders for the construction of the Acton to 
Harlesden tramway (Railway No. 8):— 


G. Hay & Co. .. £65,048 


Blackwell & Со. (accepted) £59,048 ; 
o Kellett's, Ltd... " .. 66.951 


Dick, Kerr & Co. ee 59,948 


Clift, Ford 2s ке ex 59,048 Mowie & Co. is 66.603 
Wall & Co. - as ә 61.505 Kirk & Randall © ee 66,750 
Hunt & Son .. 5 с 61,817 Muirhead & Co. Еа oe 045,21 
Underwood Bros. at 82.604 Robt. Finigan > 24 64,274 
Wimpev & Co. s 9 62,745 W. Pattinson & Son ve 88,570 
W. Manders - $5 64,220 A. Fasey & Son $2 a 6.90. 
Davies, Ball & Co. .. T 61,547 | British Elec. Equipment Co. 70,493 


61,879 T. Adams Ex s эв 70,830 
Perry & Co. ee oe oe 723,964 


Geo. Law aug ee dus 73,208 


G. Trentham 5 3 2 
Hiram Morecrofft . ps 65,410 
H. Holloway .. ... T 65,626 


The Connty engineer's estimate for the work was £64,608. 
The following tenders were received for the construction of the 
Harrow Road— Wembley tramway (Railway No. 9) :— 


Clift, Ford .. (accepted) £25,785 | Muirhead & Co. £29,447 
Dick, Kerr & Co. m 25,735 | W.Mandeis .. "m v3 29,159 
Wimpey & Со, (es TAS 26.3265 | G. Law an © 29.01 
W. Underwood Bros. si 26,518 | Davies, Ball Со. .. vs 29, 79H 
R W. Blackwell « Co, s 27,033 Mowlein& Со... 6. 20,818 
Kirk & Randall ze i 25,165 T. Adams ЯР Се T 30.756 
Geo. Trentham га eo 28,172 Robt. Finigan ., А 30,899 


British Elec. Equipment Co. 31,034 
Perry & Co Vs .. 
Fry Bros. is eT is 32,721 


Wall & Co. ee ee ee 28,261 
H. Holloway .. - as 25,181 
G. H. Hunt & Son. T 25,7148 


The County engineer's estimate for the work was £30,119. 


Motherwell.—The T.C. has placed the following orders 


with the undermentioned tirms :— 


700. KW. steam dynamo and condensing plant. --Willans & Robinson. 
Water-tube boiler, superheater, and chain-grate stokers.—Babcock & Wilcox. 


Switchboard extension.—Veritys, Ltd. 
Buildings, foundations, &c.—Mr. Murdoch McKenzie, Motherwell. 


New South Wales.—The P.M.G. has accepted the tender 
of Messrs. Gibbs, Bright & Co. for 330 tons of copper wire, 600 lb. 
per mile, at £115 5s. per ton at Sydney, and £115 10s. per ton at 
Melbourne. Messrs. Dalgety & Co. will supply 33,000 large white 
porcelain insulators, at 4id. (Sydney) and 4,4. (Melbourne) each. 
The British Insulated & Helsby Cables, Ltd., is to supply 10 cwt. 
of copper binding tape, 200 lb. per mile, at £86 (Sydney), and 
9,000 copper binders for 600 lh. per mile wire, at £74 (Melbourne). 
Messrs. Lawrence & Hanson's tender, at 3s. each (Sydney,, for 
2,000 g.i. shackles, complete with bolte, nuts and porcelain 
insnlators, has been accepted. Mr. A. Challingsworth will supply 
3,000 insulator pins for cross-arme, at lld. each (Melbourne. 
Messrs. Н. T. Keigert & Co.'s price of 81d. each (Melbourne) has 
been accepted for 8,000 malleable side bracketa. 


South Australia.—The P.M.G. department has accepted 
tenders from Mestrs. Unbebaun & Johnstone, of Perth, W.A., for 
cable terminals and combined cable terminals and junction boxes, 
at an approximate total price of £495. 


Stalybridge.— Messrs. Willans & Robinson have placed 
an order with Messrs. Bruce Peebles & Co. for one 2,000-x w. three- 
phase 40-cycle turbo-generator, intended for the Stalybridge, Hyde, 
Mos:ley & Dukinfield Tramways and Electricity Board. 
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Tux following orders are issued :— 

Monday, March llth. —'' A" Company, recruits’ Infantry drill, 6 p.m.; 
technical instruction, 7 p.m. 

Tuesday, March 12th. — ' B" Company, recruits’ infantry drill, 6 p. m.: 
technical instruction, 7 p.m. 

Wednesday, March 13th. — A" Badge examination, 6 p.m. 

Thursday, March lith, — '* C" Company, recruits". infantry drill, 6 p. in.: 
technical instruction, 7 p.m. 

Friday, March 15th.—'' D" Company, recruits’ infantry drill, 6 p.m., technical 
instruction, 7 p.m. 

&aturdavr, March I6th.—'" C" Company, training at Tilbury. 

A: Н, 8. PRiLLIFS, Captain, for Adjutant on leav, 
Electrical] Fingineera R.F, iV a, 
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FORTHOOMING EVENTS. 


To-Day'e Events (Friday, March 8th).—At 8 p.m. Physical Socicty. 
Charge in Electric Condensers.” 

At 8 p.m. 
on '* Corrugations on Tram Rails. 


Saturday, March 9th.—At 8 p.m. Royal Institution. 
Röntgen, Cathode and Positive Rays '' (Lecture IV). 
At 6.80 for 7 


Dinner at Holborn Restaurant. 


Monday, March l1th.—Institution of Mechanical Engineers (Graduates). Mr. 
H. Broughton on *' Notes on the Design and Equipment of Electrio 


Travelling Cranes.” 
Institute of Marine Engineers. 
struction,” 


Tuesday, шз 19th.—At 8 p.m. 


Mr. J. G. Hawthorn on Engine Con. 


Institution of Electrical Engineers (Glasgow). 


r. D. Denholm on *' Stores and Cost-Keeping for Electricity Supply 


Undertakings," and Mr. R. B. Масса оп ~ The Pay Sheet.“ 
At 8 p.m. Institution of Civil Engineers. Further discussion on Mr. 
A. P. Trotter's paper “The Construction of Overbead Electrio 
Transmission Lines.” 
Wednesday, March 18th.—At 7.30 p.m. 
ception at the Caxton Hall, Westminster. 


At 7.30 p.m. Institution of Electrical Engineers (Birmingham). 
Mr. A. M. Taylor on Central Station Supply Econoudies." Dis- 
cussion. 

At 7.30 p.m. Association of Engineers-in-Charge. Mr. H. Adams on 
Concrete for Foundations of Buildings and Machinery.” 


At 7.30 p.m. Institution of Electrical Engineers (London Students). 
Mr. E 


2. G. Kennard on Comparative Costs of Electric and Gas 
Lighting.“ 
Thursday, March 14th. - At 7.30 p.m. 
Club. Mr. A. B. Gregson on “Electricity as an Advertising 
Medium." Exhibition of Electrical Advertising Devices. 
At 8 p.m. Institution of Electrical Engineers (London), “The Trans- 
mission of Electrical Energy by Direct Current on the Series 
System.“ By q. B. Highfield. Adjourned discussion. 
Friday, March 15th.—At 7.30 p.m. N.E. Coast In-titution of Engineers and 
Shipbuilders. Mr. R. J. Walker on “The Development of the 
Turbine." 
Northampton Institute Engineering Society. 
ing of Iron for Electrical Purposes." 
Saturday, March ]16th.— Institution of Electrical Engineers 
Students), "Visit to the Widnes and Runcorn Transporter Bridge. 
At 2.30 p.m. Institution of Electrical Engineers (london Students). 
Visit to Metropolitan Railway Power Station at Neasden, N.. 
At 3 p.m. Royal Institution, Prof, J. J. 
Cathode and Positive Rays" (Lecture V). 
At 6.30 for 7 p.m. Association of Enkincerson- Charge. 
annual dinner, at the Great Eastern Hotel, L.C, 


Mr. P. Fortin on“ Test- 


Thomson on. " Rontesen, 


Twelfth 


The Wood Street Fire.—In the City Coroner's Court, 
on Friday, Dr. Fredk. J. Waldo, the City Coroner, held an inquiry 
under the Fire Inquests’ Act of 1868, into the outbreak which 
occurred at 10, 11 and 12, Wood Street, E.C., on February 4tb. 
In the course of the evidence the coroner said that the electric 
wires were a source of great danger at the present time. There 
was no doubt that everything possible was being done to minimise 
the danger, but that they did constitute a danger there was no 
reason to question, especially in view of the spread of the use of 
electricity. Lieut. Sladen, divisional officer of the London Fire 
Brigade, stationed at Euston, said that five years ago there were 
only 20 fires a year due to electric wires, whereas last year there 
were over 150. In their verdict the jury recommended that all 
electric wires should be encased in metal tubes. [It should be 
noted that no evidence was given, indicating that the fire was due 
to electrical causer. ] 


Annual Supper.—The Gloucester Tramway employés 
and staff recently held their first annual supper at Garrett’s 
Restaurant. The supper, at which 70 sat down, started at 12 o'clock 
and continued until 3.30 a.m., а special extension having been 
obtained. The Deputy-Mayor (Councillor Ralph Fream) took the 
chair, and was supported by Councillors Poole and Ford and the 
general manager (Mr. Leonard Johnston). Councillor Ford pro- 
posed “ Success to the Gloucester Corporation Light Railways." 
The chairman proposed the health of the “ General. Manager," to 
which Mr. Johnston replied in suitable terms. The remainder of 
the ‘morning " was beguiled with music and songs. 


Institution Notes and leetures.—INSTTT TIN or 
ELECTRICAL ENciNErRS (LONDON SruDRN TS). — The third annual 
dinner of the Students Section took place ou Thursday last week 


at the Holborn Restaurant ; Mr. A. L. Kavanagh, chairman of the 


section, presided, and in addition to about 90 members of the 


section, several members of council were present. After the loyal 


toast, Mr. A. G. Ellis (vice-chairman of the section) proposed “The 


President and the institution," describing the students’ section as 
the missing link between the colleges and the outside world. He 
quoted Mr. Swinburne as tothe advantage of judicious self- 
advertisement in the meetings, which were 
In reply, Dr. Glazebrook empbasised the importance of mutual 
assistance on the part of the students, and the need of close 
co-operation with the section on the part of the Institution. He 
quoted a saying to the effect that an assistant is one who does the 
work and takes the blame (if E while the boss is one who takes 
the credit—and the profit (И any), and concluded with a reference 
to the great value to the Institution of the cordial good feeling 
hetween the students and the older members, 


Prof. 
outon and Mr. Russ on "The Rate of Recovery of Residual 


Institution of Civil Engineers (Students), Mr. A. T. Arnal] 


Prof. J. J. Thomson on 
.m. P. & О. Batti-Wallahs’ Bociety. Becond Annual 


Junior Institution of Engineers. Re- 


Birmingham and District Electric 


(Manchester 


well attended. 


Dr. C. V. Drysdale proposed “ The Studente’ Section,” which now 
numbered about 1,500, and had made very satisfactory progress. 
Referring to the difficulty of getting jobs after the completion of a 
college training, he said that the prospects were not very bright, 
and urged the necessity of combination between the manufacturers 
to improve the conditions of the industry. British trained men, he 
said, were greatly appreciated by American manufacturers, who 
valued theoretical knowledge highly. The Chairman, in his reply, 
eulogised the zeal of the students, and suggested that they should 
organise more social functions. 

Proposing The Colleges,” Mr. B. A. Tubini (of the C. T. C.) said 
they were proud of their colleges and well satisfied with them. 
The students should not be discouraged, and must think of other 
tings besides money. They were as good as the Americans, and 
only wanted equal self-contidence. Mr. Hammond (in place of 
Prof. S. P. Thompson, who was unable to be present) replied, and 
urged the students to think straight, to look ahead, to conserve 
their health, and to travel if they got the chance. 

Lastly, Mr. E. W. Moss (joint hon. sec. with Mr. G. H. Stevens) 
proposed The Guests,” and said that a scheme was on foot for 
the students to visit the Swies works in the summer. Mr. W. M. 
Mordey replied, and vigorously defended British engineering in 
comparison with American and Continental practice, remarking 
that the former had gone ahead too fast and now wished they 
could follow our more cautious example. We had nothing to fear 
on the score of technical training ; German highly-trained engineers 
were very badly paid, and were less resourceful than the 
British. 

The speeches were interspersed with a programme of vocal and 
instrumental music provided by the members. 

INSTITUTION OF ELECTRICAL ENGINEERS (BrBRMINGHAM Loca, 
Secrion).—The first annual dinner was held on the evening of 
February 27th, at the Grand Hotel, Birmingham and the chair- 
man, Mr. R. A. Chattock, presided over a gathering of about 120 
membcrs. The President of the Institution, Dr. Glazebrook, Mr. 
Mordey, Prof. Carey Foster, Mr. Н. Н. Hammond, and the 
secretary of the Institution, Mr. Lloyd, were among those who 
were present. 

Mr. Chattock, in proposing the toast of ''The Institution,” 
pointed out that its activity was by no means confined to the read- 
ing of papers. The work of the special committees in drawing up 
standard specitleations and electric supply regulations was very 
highly appreciated, especially in Birmingham. Dr. Glazebrook, in 
responding, said that he wished to take this opportunity of con- 
veyiug to them the thanks of the foreign members for the hospi- 
tality extended to them in the Midlands last summer. 

The toast of The Section" was proposed by Mr. Hirst, who said 
that the Local Sections gave to young men of ability opportunities 
of coming forward which they could hardly get at the meetings in 
London, He coupled with the Local Section the name of Prof. 
Gisbert Карр, an engineer of cosmopolitan experience and 
unequalled expert knowledge. Prof. Kapp, in responding, said be 
thought that one of tbe most important causes of success of the 
Institution was that those who had made their mark were always 
willing to help those who were coming forward. The local sections 
were the training ground of the rising generation. 

Mr. Henry Lea then proposed the toast of '*'l'he University of 
Birmingham,” to which they were indebted for the permission to 
use the University buildings for their meetings. The toast was 
responded to by Sir Oliver Lodge, who said he was glad to welcome 
his old teacher, Prof. Carey Foster, under whom he worked many 
years ago, at University College, London. The applications of 
applied science were {so important that it was well to remember 
here that pure science was after all the basis of all its applications. 
Referring to Prof. Thomson’s recent lecture on conduction in 
metals, he expressed the opinion that the ether by which all their 
tramcars were propelled, and by which even steel was held 
together, had a density (this was a eecret) of fifty thousand million 
times the density of platinum ! 

Mr. W. M. Mordey then proposed the toast of “ The City of 
Birmingham.” Coming as he did from one of the worst governed 
cities in England to the “ best governed city,” he said he had 
traced the secret of Birmingham’s growth and success in early 
historical records, which attributed it tothe existence of “ sea coal 
in Statfordshire, and to the fact that there were no guilds, individual 
enterprise being therefore free. Mr. Alderman Beale, responding to 
the toast, said that our large municipalities were compelled to 
embark upon great schemes such as the new tramway system which 
had lately been started in London, to which Mr. Mordey had so 
pathetically referred. Не defended their action in taking over and 
endeavouring to manage on business lines such enterprises aa gas, 
water and electrical supply. 

In proposing the toast of “ Electrical Industries," Dr. Sumpner 
referred to the great transformation which had take place in the 
district in electrical engineering. The General Electric Co., at 
Witton, had established the only carbon works in the kingdom, and 
this was a bold enterprise, as it was десгсед that we should scll 
carbons in England at a less cost than any where else. Mr. Railing. 
responding, said tbat, in his «pinion, industrial success in the 
States and on the Continent was due to the general wish on the 
part of operators to try and improve their knowledge, the absence 
of municipal trading, which introduced uncertainty, on account of 
political changes in which engineers could not always hold their 
own, and to the fact that our friends were ahead of us in standardisa- 
tion, this being probably due to the greater security of the market 
for their productions. 

The proceedings terminated with the toast of The Guests,” 
proposed by Prof. Threlfall, and seconded in a humorous speech by 
Mr. R. Hammond, 


(Continued on pags 399.) 
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ELECTRIC DRIVING IN TEXTILE MILLS. - 


Ix spite of the publicity which has for some years been given 
to electric power so far as its generation, transmission and 
general application are concerned, nevertheless, it is 
still true that many manufacturers, though in constant touch 
with the unique development which this form of power is 
experiencing, fail to grasp the fact that i 

electric driving is not confined to a 
few classes of work, but is applicable to 
practically every case of power supply. 

This backwardness is specially notice- 
able in the case of owners and managers 
of spinning and weaving mills, 

The point, which has not sufficiently 
appealed to such power users, is that 
with the constant load upon the power 
plant of a spinning or weaving shed, 
much better results with electrical 
driving are bound to be obtained than in 
cases where the load is continually vary- 
ing, as in the ordinary engineering 
shop, and it remains for the modern 
electrically-driven mill to demonstrate 
this point. 

It is a matter for regret that so little 
actual data is available as to the power | | 
costs and increased production generally associated. with the 
electrical drive, more especially is this so, as some 20,000 
H.P. of motors have been installed or are on order for textile 
driving, the bulk of which is for Lancashire mills. 

It has been pointed out that an increased output, amount- 
ing to only 2 per cent., is sufficient to wipe out entirely the 


VIEW OF THE WEAVING SHED, HEASANDFORD MILLS. 


Coal bill of а mill, and to refer to an actual instance where 
ee driving through gearing and belts were replaced 
| us niving direct on to line shafts, viz. :—La Aurora 

: alaga, Spain, Where che conversion was carried out 
id r Mather & Platt, the power consumption has been 
i y 40 per cent., and the -Steadier electric drive in 
pinning mill has increased the yarn production by 20 


per cent. owing to the avoidance of yarn breakages. Such 
a striking result would not, of course, be found in the case 
of a modern Lancashire mill, but even there a material 
saving in power and increase in production has been 
demonstrated. | 


GROUP System Ок ELECTRICAL DkRIvina Bv Messrs. MATHER & PLATT 


HEASANDFORD MILLS, BURNLEY. 


The question of “ individual" or “group” driving 18 at 
present a moot point, even in circumstances suitable to the 
former system. 

Practical experience with individual driving, where appli- 
cable, does not prove any great difference in first cost, as 
compared with the group drive when every item is con- 
sidered, and аз ге- 
gards economy їп 
power, the slightly 
decreased electrical 
efficiency of the smaller 
motors in the first case 
must be pitted against 
shafting and belt losses 
with the group drive. 
This point may be 
definitely settled in 
the near future, аз 
we understand that 
at a doubling shed 
recently erected, the 
owners have installed 
25 frames driven direct 
by a single motor 
through shafting, and 
а further 25 similar 
frames driven by individual motors directly coupled, for the 
purpose of obtaining data as to the respective produc- 
tion and power costa of the two groups of machines. 

Thé excessive power variation in the case of mule driving 
almost necessitates the group system 'of driving ; some 
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records recently taken showed that with four pairs of mules 


running, with an average load of 100 H.P., the driving 
F 
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power varied by 76 н.р. ; and with 10 pairs and an average at a pressure of 440 volts and 50 cycles per second, when Cas bas 
load of 240 H.P. the variation amounted to 90 H.P. running at 330 R.P.M., and a 200-Kw. set of similar t ре, Ga 
On account of their low speed, it is the usual practice in both being provided with exciters mounted on the same bed- pM 
this country to run looms off line shafting having a speed of plates as the alternators, and direct coupled in each case. The n шї al 
160 to 200 R. P. M., generating plant is «ШП 
involving, of course, capable of giving ** nel 
some speed reduc- the usual 25 per s nd 
tion between the cent. overload. TEE 
motor and line The motors are ees 
shaft, a slow-speed all of the induction 22 * 
motor direct- type with squirrel d Ws 
coupled being more cage windings, and 425, ар 
costly to install. in almost every case ло d. 
We understand, are carried on eo 
however, that suc- brackets fixed to ELS 
cessful experiments the walls of the TT 
have been made rooms in which W 40) 
which will lead to they are used, as ОШ 
the adoption of line will be seen from zd 
shafting direct- the accompanying ion 
coupled to the illustrations. In T 
motor running at the weaving shed Ew 
600  R.P.M., and there are 23 lines wait 
thus obviating the of shafting; 21 of id 
use of speed-reduc- these, driving each wd? 
tion gears. a double row of И 
Curiously enough, looms, are in their str 
the converaion of turn each driven тү 
old mills rather by a. three- phase pe 
than the electrical motor of 25 хы 
equipment of new B.H.P., while the . 
ырс 3 MarRRR & PLATT-BELLISS GENERATING PLANT FOR Соттон MILL Dnivixd. each: aaa a = 
to the Lancashire single row, are 
millowner, although 


instances of new mills being so equipped are not wanting. 
An excellent example of this kind, for which Messrs. Mather 
and Platt were responsible, is the following :— 


A new weaving shed belonging to the Heasandford Manu- 


each provided 


with motors of 14 R. H.P.; each row comprises 37 looms, and 


some 1,600 looms are thus driven. 


In the winding room 


there are three other separate motors, also carried on hanger 
brackets. As will be noticed, the motors drive on to the 


Yrews or SrNGLE Мотов Drives IN WMWD MNG Room, HEASANDFOBD. MILLS. 


facturing Co., near Burnley, has lately been built, the con- 
sulting engineers being Messrs. Hewitt & Rhodes. The 
generating plant consiste of a Belliss engine direct coupled to 
a three-phase alternator giving a normal output of 550 k. v. A. 


countershafts by means of raw-hide pinions in gear with cast- 
steel wheels; and each motor is provided with a three-pole 


starting switch on the wall below. 


In this case it will be seen that the group system of 


— ./ 
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driving has been adopted throughout, some 600 B.H.P. of The whole of the machine tools are electrically-driven, th 
motors having been installed. The same firm have been larger ones by independent motors and the ауе ше 
responsible for numerous other textile installations in Lanca- in groups through short lengths of shafting. Direct cur- 
shire and abroad, and it is of some interest to refer to the rent is used at 200 volts, and is derived partly from a 


developments which 
have recently taken 
place in their elec- 
trical department. 

The electrical shops 
are now situated at 
Park Works, Newton 
Heatb, and consist 
of two bays, each 
40 ft. x 375 ft. 

The west bay was 
erected some three 
years ago, and was 
аб first utilised for 
building the smaller 
sizes of standardised 
p.c. motors. Ав the 
extent of the work 
grew and more room 
was wanted at the old 
works at Salford, it 
was decided to move 
the standardised elec- . 
trical’ work generally 
tothe Park Works, the 
larger sized machines, 
and those of special de- 
sign being, however, 
still built at Salford 


Irn Works; this led View IN THE ELECTRICAL SHOPS oF MatHER & Pratt's PARK. Works, NEWTON HEATH. 


to the building, last 
year, of the east bay. | 


The lay out. has been made on up-to-date lines, and many generating station at the works, and partly from motor- 


excellent examplee of modern tools are included. 


generator sets taking alternating current at 6,600 volte, 


Among these may be mentioned a rotary planer used for from the Manchester Corporation public supply. Each 


THE New ELECTRICAL SHOP, Pakk Works, NzwTON НЕАТН. 


the hal 


Magnet castin 


bay is liberally pro- 
vided with jib 
cranes, and has also 
a quick travel 
three-motor elec- 
trical travelling crare 
running its whole 
length. 

In conclusion, we 
are indebted to 
Messrs. Mather and 
Platt for  furnish- 
ing the above 
particulars. This 
firm have earned 
a reputation for 
themselves in the 
textile machinery 
trade and are naturally 
in an excellent 
position to judge 
of the suitability 
of the electrical 
drive for textile 
work. 

It is also of some 
interest to note 
that, as licensees 
of the Zoelly tur- 
bine, they have 
been entrusted 
with the order 
for & turbo - gene- 
rating plant at 
Malaga, which will 
supply energy for 


б і i the cases of large machines, а special machine operating some 2,500 н.р. of Mather & Platt motors in- 
E the pole-pieces and facing both sides of the stalled in local mills. 
g8 at one operation ; drills and lathes mostly We are also indebted to Mr. A. Kelly, of Manchester, 


to tebe о a special use, two boring mills, the larger able from whose paper on “Electrical Driving of Cotton Mills 


ork up to 12 ft. diameter, and others. 


we have quoted several interesting pointe. 
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Fic. 1.--FivE-LiGHt ELECTROLIEB, 
FOUNDED ON LATE 18TH CENTURY 
SILVER WORE. 


THE DESIGN OF HIGH- 
CLASS ELECTRIC FITTINGS. 


THE name of Osler is one of the oldest 
associated with the design and manufac- 
ture of electric light fittings. A lengthy 
record and up-to-dateness do not always 
go together, there is sometimes а point 
where one is allowed to lag behind. There 
are some dear old people who live in the 
past and are unable to catch the spirit of 
the later age, but there are other old folks 
who only live in the past so much as is 
necessary for them to profit by its experi- 
ence, and who in regard to modern achieve- 
ments and the latest trend of things are as 
fresh and active and enlightened, as any 
newer sprite upon the road. Broad Street, 
Birwingbam, and 100, Oxford Street, 
London, have been the abodes of Messrs. 
F. & C. Osler for very many years. If you 
took their addresses from the Berly Elec- 
trical Directory" of 20 years ago, you 
would find them the same as to-day, 

We have lately had the pleasure of visiting 
both of these establishments, and as one 
result we are tempted to wonder whether 
the electrical trade has anything like a 
correct idea of the character and pro- 
portions of the business that they do in 
fittings for electric lighting. It is im- 


Fig. 4.—FivEe-LiGHT ELECTROLIER, FOUNDED ON EARLY 18TH 
CENTURY SILVER Work. 


EXAMPLES 


OF -- 


GEORGIAN 
FITTINGS 


BY 


MESSRS, 
F. & C. OSLER. 


F.. З3—Тнв®к-Їлонт ELECTROLIEB FOUNDED 


ON EARLY 18TH CENTURY SILVER WORK. 


PE 
XT i 


Fra. 2.—BRACKET FOUNDED ON 17тН 
CENTURY SILVER Work. 


possible to dissociate the name of the firm 
from glassware, for it has established a 
fine record, and a world-wide con- 
nection for its products in this direction, 
but there is a possibility, when one bas 
secured such a reputation in one line, that 
later doings in another department, how- 
ever successful, are eclipsed by what has gone 
before. In glassware, of course, Messrs. Osler 
occupy an enviable position, but it will, 
we believe, be something of a revelation to 
our readers to know that in metal-work 
connected with electric lighting fittings, 
they do considerably more business than 
they do in glass. At Birmingham the 
works occupy ап imposing block, with 
offices and showrooms fronting on to Broad 
Street. When recently spending half-an- 
hour in the showroom in conversation 
with one of the directors and their 
chief expert in electric design, we 
were Impressed with the beauty and 
originality of many of the specimens 
displayed, and from these we made a selec- 
tion for the purposes of illustration. We 
have since paid a visit to the Oxford Street 
showrooms, which are quite palatial in 
character and of very extensive pro- 
portions, and which, by the exercise of 
great care and good taste, enable the multi- 
farious desigus of fittings to be very 
effectively displayed for the  benéfit 
of the particular class of purchaser for 


— 
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Fic. 5.— Dima Room FrrTING, 18тн CENTUBY 
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whom the premises exist. Notwithstanding the size of these 
remises, we are given to understand that in Calcutta Messrs. 
Osler have still larger showrooms. 

So much for the general business doings of the firm. Some 
remarks relating to the questions of design may give the reader a 
closer acquaintance with their work. It may be said that in all 
the history of architecture and the applied arts in England, there is 
no period ғо full of interest to the present day designer as the 18th 
century. Following the traditions of the Renaissance architects, of 
whom the greatest was Christopher Wren, 18th century architecture 
influenced both by Dutch and Italian ideas, finally developed into 
the scholarly and dignitied style of which so many examples now 
exist for us under the name of Georgian. 

In internal decoration especially, this period offers a wealth of 
suggestions, the exquisitely designed furniture of Chippendale, 
Sheraton and Hepplewhite, the graceful work in silver and other 
metals, bearing distinct traces of French, Italian, and even of 
Oriental influences, are both beautiful in themselves and interesting 
in character. i 

The advent of the electric light opened up a wide field for 
decorative treatment in electric fittings. It is extremely difficult in 
each work to deal successfully with historic styles, more especially 
with a style drawn from so many sources as that of the 18th 
century, since. few examples of metai work applied to lighting 

urposes have been left to us from that period. The designs here 
illustrated are admirable examples of electric fittings carried out in 
characteristic 18th century style. They are executed by Messrs. 
Osler from designs by Mr. Herbert Pepper. 

Мт. Pepper, during a long course of study at South Kensington 
Museum, devoted particular attention to the industrial art of 
Georgian period, with the result that the fittings designed by him, 
and made by Mesars. Osler at their works in Birmingham, are 
graceful in design and sound in construction. At these works for 
шапу years past electric Jight {fittings have been made in both 
modern and historic designs; Messrs. Osler were among the earliest 
firms to apply that of the Georgian period to modern uses. 

The firm has recently issued a fine catalogue, showing a number 
of typical designs which, by the judicious application of colouring, 

ate sdmirably depicted. They comprise electroliers, dining room 
pendants, ceiling fittings, lanterns, newel post fittings, church 
fittings, billiard pendants, aad both serviceable and ornate 
examples for private residence or public building illumination. 
Some choice examples, combining richly cut crystal glass and 
ornamental metal work, should specially be singled out for 
mention, | 

We think that those of our readers who аге in any way interested 
in electric light fittings would do well to drop ia at either the 
London or Birmingham showrooms to sec the large variety there 
on view, 


NOTES. 


(Continued from page 394.) 


Institution Notes and Lectures.—Ixsvitition oF 
ELECTRICAL ENGINEERS (MANCHESTER SEcTION).—The annual 
dinner of the section was held in the Midland Hotel, Manchester, 
on Friday evening, the 22nd ult. The chairman, Mr. T. L. 
Miller, presided, and about 200 members and visitors were 
present, including Dr. R. J. Glazebrook, presdent of the Institut ion 
Dr. Е. Hopkinson, Messrs, S. L. Pearce, C. D. Taite, S. J. de 
Ferranti, W. H. Hunter, J. E. Kingsbury, M. B. Field, H. Hirst, 
and Councillors Howarth and Hodgson, chairman of the Manchester 
aud Salford Corporation Electricity Committees respectively. 
5 the loyal toasts had been duly honoured, Mr. S. Z. de 

erranti proposed “The Corporations of Manchester and Salford.” 
and said that if they wished to become great electrical traders they 
ao 1 the business in a commercial manner Mr. 
1 lor Howarth, in replying, said that the streets would 
vit * well lighted if it hsd not been for electricity, 
n s ieved it set the pace to gas. Considering the electricity 
3555 meat had only been started about 10 years, its strongest 
оа must admit, that it had made а position for itself in the 
Ў deum ашо would do all it could to help іп the adoption 
9 ci Hs the various works in Manchester and suburbs, Mr. 
Ud Шы odgson, replying on behalf of Salford, wished they 
cae in the ideal set by Mr. Ferranti. They had one of the 
they Кш stations in the country; it was fully loaded, and 

Nr. W Hu In for an extension. 

1 T unter proposed the toast of The Institution,” and 
me ih Ton the. extraordinary development. of electrical engi- 
LE е г R. T. Glazebrook, in replying, said the 
Practical work | all along to apply the principles of science to 

| | ,, Its flourishing state was due to th i 
operation of its members Manchest d La ео 
tributed bo amali 5 зш ап ncashire had con. 
breui ps ingsbury proposed “The Local Bections," and eai 

tE but echo what Dr. Glazebrook had said. The . 


to prom 
lot] ма о ше to call attention to the fact that each 
institution, Manche i pud. vise and was not an individual 
r. T. L. Miller; i asy first in point of m 
engineer’ vi Ж 1n responding, spoke of the success of the а 
wished to thank the municipalities of Man- 


chester, Salford and Liverpool for their kindness in contributing to 
that success. The formation of Jocal sections was of great impor- 
tance and help to the members. One of the most important things 
was the Students' Section, which should be fostered and made a 
living section. 

Mr. M. B. Field proposed “Tbe Visitors" to which Mr. H. 
Hirst replied; and Mr. G. Wilkinson proposed “The Enter- 
tainers," to which Mr. Н. C. Chalmers replied. 

INSTITUTE OF MARINE Encingers.—On Monday evening last, 
at the Institute of Marine Engineers, Mr. T. D. Kelly read a paper 
on “High Speed Two-Stroke Engines, with Some Remarks on 
Internal Water Cooling.” 

Rovar SOCIETY. -The following papers were down for reading 
at last night's meeting:—Dr. J. T. Bottomley and Mr. F. A. King, 
on “ Experiments with Vacuum Gold-Leaf Electroscopes on the 
Mechanical Temperature Effects in Raretied Gases; Mt. A. 
Mallock, "On the Resistance of Air;" Messre. R. S. Hutton and 
J. E. Petavel, on Electric Furnace Reactions under High Gaseous 
Pressures,” (communicated by Prof. A. Schuster). 

JUNIOR INSTITUTION OF ENGINEERS.—On February 23rd, a large 
number of the members, by permission of Mr. Maurice Fitzmaarice, . 
C.M.G., chief engineer to the London County Council, and under the 
guidance of the resident engineer, Mr. E. Н. Labor, M.Inst.C.E., 
visited the Rotherhithe Tunnel works. 

N.-E. Coast INSTIT TIN Or ENGINEERS AND SHIPHUILDERS.— 
On the 1st inst. Mr. W. C. Mountain read а paper on the applica- 
tion of electricity to the driving of pumping machinery for pontoons 
and graving docks. 

SOUTH WESTERN Pol. TECHNIC. On Friday next Lord Alver- 
stone will present the prizes and certificates, at 8 p.m. 


Accidents on Electric Railways.—In tbe House 
of Commons this week, it was stated that at present there was no 
automatic arrangement for cutting off the power from conductor 
rails in the event of accident or tire on tube and other electric rail- 
ways operating in this country. Such automatic arrangements were 
not considered advisable by the B. cf Т. electrical adviser, but he 
was, however, considering the improvement of cxistirg arrange- 
ments to meet possible emergencies. 


Warning.—The Union Electrie Co., Ltd.. inform. us 
that a persen calling himeelf Bertram Berson--tall, thin, dark, 
clean-shaven, well built and well educated, has been placing: orders 
in the name of the Mining and Exploration Co.. Ltd., without 
their authority. : 


Appointments Vacant.—An advertisement regarding 
the forthcoming examination for assistant examiners in the Patent 
Office are given in our pages to-day; an assistant lecturer 
їп physics апа electrical engineering is required at the 
Battersea Polytechnic at a salary of £150. The Lowestoft Corpora- 
tion Electrical Department requires a mains superintendent at £100, 
A demonstrator and assistant lecturer in electrotcchnics for the 
Liverpool University at £150 perannum. A telegraph foreman 
for constructional work in Southern Nigeria at a salary of £300 
for twelve months. See our advertisement pages to-day. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTBICAL Review posted as to their movements, 


Central Station Officials, — The staff and employs of 
the Urban Electric Supply Co.’s Camborne undertaking have pre- 
sented Mr. F. S. HanninG with a watch. Mr. Hanning has resigned 
the position of manager to this undertaking, and Mr, L. A. Harps 
has been appointed to &uccced him. 


The Leek C. D.C. has rejected a recommendation to increase 
the salary of Mr. R. M. Carr, electrical engineer. 


Mr. L. B. HocARTH, assistant engineer, Ebbw Vale Steel, Iron 
and Coal Co., bas been appointed епріпеег-іп-сһагве of the Ber- 
pe PEE There were 115 candidates. The salary of 
Mr. J. G. Donan, chief assistant engineer at B 1 ` 
increased from £2 to £210, шы, 


The Accrington T.C. has increased th: salsry of Мг. Н Quay 


by £50 per annum, and agreed to a f | 
after March, 1908. = urther increase of £50 а year 


A joint sub-committee of the Electricit | 

and T . 
mittees has recommended the T.C. to арр Mr. Wu. Weep the 
рем tramways manager at Birkenhead, to the post of boron h 
electrical engineer, in succession to Mr. W. Bates. Mr. Wyld will 
continue to perform the duties of manayer of the tramwa 4 Th 
salary for the dual office will be 4600. i : 


The Birmingham T C has confir T 
; pes med the ine 
Chattock’s salary from £1,000 to £1,200 per ка кзы of Mr. R. A. 
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Tramway Officials.—The Preston T.C. on February 
28th adopted the recommendation of the Finance Committee to 
increase the salary of Mr. E. Larrerry, tramway trattic superin- 
tendent, from £130 to £156 per annum. 

Out of 313 applicants, Mr. ALBERT T. HaRnor, of Birkenhead, 
has been appointed car-shed foreman by the Stockport Corporation 


Tramways Committee, at a salary of £175, rising to a maximum of 
4225. 


General.—Mn. HEN uV M. Sayers has resigned the 
assistant editorship of Electrical Engineering, owing to the pressure 
of other business, 

Mr. J. Воугкү has resigned his position on the staff of the 
Newcastle-upon-Tyne Electric Supply Co., in order to take up an 
important appointment in the Argentine. 

Mr. T. R. RRN FREE, who has for the past eight years been con- 
nected with the British Westinghouse interests in this country, has 
joined the British Electric Transformer Co. 


Obituary.—With reference to our brief announcement 
lust week concerning the sad death of Mr. RALPH FRANKENBURG 
in the wreck of the /rrlin, one who knew the deceased gentleman 
intimately, tells us that Mr. Ralph was a remarkably able business 
man, ind very popular both in and out of business. Не was 
very energetic and took a very big share in directing the business of 
Messrs. I. Frankenburg & Suns, Ltd., both in the manufacturing and 
the selling portions, and at home and abroad, being a good linguist. 
He was only 29 years of age, and his untimely death cut short a 
career of the greatest possible promise. Had he lived there was 
every prospect of his general abilities earning him distinction, 
apart altogether from his business career. 
Among those who were lost in the Berlin was a son of 


Mr. WALTER GROSSWENDT, managing director of the Land-und-See- 
Kabelwerke А.С, 


ELECTRIC TRAMWAY ACCOUNTS. 


HrhkEWITH we give in tabular form the results of the working of 
six municipal undertakings for the year ended March 31st last. 
In the case of West Ham, a proportion of the traffic revenue, and 
also a sum for rentals, was received from the North Metropolitan 
Tramways Co. The Blackpool accounts show a proportion of joint 
fares with the Blackpool, St. Anne's and Lytham Tramways Co. In 


— — . — — 


For 12 Момтнѕ ENDING Marcu 31st, 1906. Birkenhead. | 


CITY NOTES. 
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Charing Cross, West End and City Electricity 
Supply Co., Ltd. 


THE annual ordinary general meeting of this company was held at 
the offices, 60, St. Martin's Lane, on Tuesday, Mr. William F. 
Fladgate presiding. 

In moving the adoption of the report (see ELECTRICAL 
REvirw, March 1st, page 360), the CHAIRMAN after referring 
with regret to the loss, by death, of Mr. Stefano Gatti, one 
of the founders of the company, said that dealing first with the 
West End undertaking, the share capital was the same as last year, 
but the losn capital was slightly altered. The expenditure on 
capital during the year was £20,154 as against nearly £40,000 last 
year, being £10,000 less than be anticipated would be the case 
when he addressed them at the last meeting. The principal 
expenditure had been on motor-generators and on works connected 
with the supply to the new wharves. The total expenditure on 
revenue account amounted to £84,088 as againet £82,085, and the 
amount of energy generated by that expenditure was 14,500,000 
units аз against 13,600,000, bat if they deducted from the expenditure 
of 1906 the amount paid in increased rates namely, £3,210, they 
would find that the total expenditure of £80,800 had produced a 
larger amount of current tban the expenditure of £82,000 the pre- 
vious year, which showed that there had been economy iu the 
working and management expenses. When they dealt with the 
sales of energy they found the point which was not satisfactory 
in the working of the year. The sale of 9,976,000 units in 1905 
brought them in a total of £127,700, whilst the sale of a larger 
amount of energy —10,252,000 units—had brought them in a total 
of only £122,900. The most important cause of that decrease was 
that each year a larger proportion of energy was sold for motor 
and power purposes, and was, consequently, sold at a lower charge. 
There was also the fact, which had been the experience of all 
electric lighting companies in London, that the price obtain- 
able had been gradually decreasing. As he had before said, 
rates and taxes showed an increase. In 1905 they amounted 
in the West End to £7,300, while for the year under review 
they were £10,200, an increase of no lesa than £2,800. 
They had carried £11,000 to depreciation, the same as last year, 
which brought that fund up to £59,331. The net revenue including 
£14,436 brought into it, was £42,057 after paying the interest on 


. | 
Cardiff. West Ham. Blackpool. | Southport. | Bury. 
— eiut | ы m cum -— — | — Er — 0 — p= —— — 8 | — —— ͤU—— ee — 
Length of route . on "E 235 158 | 14:62 | 11:96 | 135 | 1362 
Total length of track run oven 33:5 326 26 | 92A — 19:62 20 
Car- miles run. a . 1,319,079 2,624, 840 2,094,514 909,76 441,712 1,057,391 
Passengers carried per annum Т7 р 11,052,114 | 23,352,276 | 29,364,077 |. 7,362,132 | 3,874,610  8266,537 
Capital expended to date. £352,259 E749, 300 £438,073 | £281,304 , 196,500 £220] 
Tratlic receipft sg. £53,343 , £104,725  — £8,990 | — £49,804 £16,997 £39,820 
Total receipts | £54,596 | £113,903: ' £103,372 £50,875 | 422,023 40,181 
Working expenses | &32,910 | 468,222 462,069 | £20,055 £10,951 £20,402 
Gross profit 0. 0 £21,686 £45,681 — £41,303 | £21,820 |  £11672 | £19,779 
Financial charges io 120.787 | £42,270 £20,537 | £15,213 | £11,388 | £10,651 
Net balance .. i ae i £899 £3,411 420,766 £6,607 | 4284 £9,125 
Iucome per car-mile... he sd 993d. | 10-44, 11:84. | 134d. | 12°3d. ‚9:124. 
Working expenses per car-mile кз. 598d. | 62d. : тла. | 76d | »98d. | 4 63d. 
Financial charges per car-mile — . II 378d. 386d. 235d. | 4d. ' 617d. | 2 41d. 
Total expenses per car-mile 9", 6d. 10°06d. | 9 45d. 11654. : 12154, | 7 04d. 
Profit or loss percar-mile ... + 17d. ＋ 34d. | + 235d. | + 175d | 41d. ^ + 208d. 
Cost. of energy per car-mile Ра Ө | 1˙21d. — | 1 êd. | 204. | 174d. = 
Revenue per mile of route ... e dea 44,050 47,210 £6,860 | 44,250 | £1,675 | £2,950 
Expenditure per mile of route £2,440  : 44,300 44,280 , £2,429 | £811 | £1,500 
Total units used for traction 2,421,612 4,587,351 2, 752,432 | 1,215,968 498,694“ ^ 1,535,623 
Units used per car-mile — ... pid T 1:83 | 175 | 131 | 1:33 | 116 14 
Percentage of working expenses to receipts 6028 €, 59:8 X, | 60 % | LY ',‚ 48594 | 51 95 
| | | 
* Units used on own lines only. | Plus £2,897 rents received. 1 Includes £9,158 for energy supplied to Electrical Department. 


the case of Southport, the accounts are rendered somewhat more 
complicated, owing to the fact that they deal with both the lines 
worked by the Corporation and those leased tothecompany. From 
an appendix published with the annual report of the general 
manager, the financial position is shown as: — Corporation lines, 
deticit, £654; leased lines, surplus, £14. The sum of £924 
was placed to depreciation. The Bury Corporation, too, 
run through services with Heywood, Salford and Radcliffe. This 
was the first year of complete working of this system, and it must be 
very gratifyiny to the management to be able to show so substantial 
asurplus. The net profit on the Bury section for the year was 
£3,348 ; from this sum £500 was added to the borough fund, and the 
remainder allocated to reserve and depreciation. The profit balance 
of £899 on the Birkenhead tramways was placed to the renewals 
fund. A sum of £9,159 was received by the tramways depart- 
ment at Cardiff on account of energy supplied for lighting pur- 
poses. A considerable surplus is shown on the working of the 
West Ham tramways, and out of this the sum, £8,000, was placed to 
the credit of the rates, £8,270 to renewals, 42,410 to street 


widenings, and £2,084 has been set aside, pending permanent 
borrowing. 


. ie шыш — — = 


the debenture stock. £18,000 had already been expended on 
account of preference share dividend, and £10,000 had been paid in 
an interim dividend on the ordinary shares. The directors now 
proposed to pay a final dividend for the half year at the rate of 5 
per cent., and to carry forward £4,574. Turning to the City under- 


taking the progress there bad been most encouraging. The ordinary - 


share and preference capital remained the same as last year, but 
the loan capital had been increased by £60,000. The expenditure 
on capital had been 46.000 on boilers at Bow, and £8,000 in com- 
pleting the engines at that station, and a little over £4,000 in mains 
and connections. It was satisfactory to note that the sales of energy 
had increased from £92,210 to £102,000, an increase in gross revenue 
of no less than £10,000. The expenditure on coal amounted in 1905, to 
£13,148, for generating 12,690,000 unita, and last year it only 
amounted to £14,900 for generatirg 14,538,000 units, which meant 
a considerable saving on the year’s working. In the City, as in 
the West End, the company had been hard hit by the increase 1n 
the rates and taxes, for they had had to pay £2,300 more than in 
the previous year. The total expenditure on the City undertaking 
was £75,324, as against £53,340. The balance carried to net 
revenue account—£48,178—was sufficient to enable the City under’ 
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taking to pay interest on all its loans, the full dividend on the 
preference shares, leaving a balance of £490, which, together with 
the £4,750 reserved out of the previous year's revenue, had been 
applied in reducing the amount of £9,446 whicn the City under- 
taking owed to the West End undertaking for payment of dividends. 
With reference to depreciation, the directors were of opinion that 
until the business had been further developed, the time bad not come 
when they need provide for it in connection with the City under- 
taking, particularly having regard to the provisions under which they 
were liable to be taken over in the year 1912 by the City of London. 
The capital expenditure for the year wad not expected to be very 
much. In the Wert End they hoped £6,000 would be sufficient, 
while in the City they hoped £10,000 would cover all their require- 
ments. Their increase in connections in the West End was equal 
to 57,000 lamps, as against 43,000 in 1905. The City increase 
was not the same as last year, but still it was very considerable, 
amounting to 41,475 lamps. He thonght it was satisfactory that 
withia five years working, the City’s net revenue bad increased 
from а loss of £776 toa profit of £48,000 in 1906, and he thought 
they were justified in saying that the business of the City might be 
depended upon to bring in sufficient protits to form a reserve fund 
and to pay а dividend on the ordinary shares. With reference to 
impending legislation, the question as to the bulk supply of 
electricity had caused great stagnation in dealing with all shares 
and securities of electric light companies. Ав the shareholders 
were aware, the London companies opposed the Bill of the L. C. C. 
last year, but at that time tbey were unable to bring any con- 
crete scheme before the Committee as an alternative. Had such a 
&cheme been put forward, in his opinion it was highly probable 
that the Committee would have arrived at a different decision. A 

farther Bill had been introduced by the L.C.C. this session, but how 

long it would remain there was for the new Council to say. He 

was pleased to see that tbis year the London companies had heen” 
able to promote a Bill for the purpose of supplying in bulk, and he 

felt sure that such a scheme would be far more economical and 

more efficient than any new tcheme by the L.C.C. or any other 


body. 
Mr. Joux M. Garri seconded the motion, and the report was 


adopted after some discussion. 
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London United Tramways (1901). Ltd. 


Тнв fifth ordinary general meeting of this company was held on 
Monday, at Winchester House, Mr. C. J. Cater Scott presiding. 

The CHAIBMAN, in moving the adoption of the report (see ELEC- 
mican Review, March Ist, page 361), after referring to the 
resignation of Mr. Walter Abbott, a director, who had had to return 
to America, and in whose place they had elected the Hon. Sydney 
Holland, said that 1906 was an uueventful year for the company ; 
but, in spite of that, he thought they could congratulate themselves 
that at a time when all those who had taken the responsibility of 
trying to devise better means of locomotion in London, and more 
rapid transit between point and point, found that fares had been 
reduced almost to vanishing point, so that many passengers were 
how carried certainly under cost, it was something that they should 
be able to come before them and show that they had made a dis- 
tinct step forward towards that ultimate success which he believed 
was in their grasp. The competition was still going on, and it was 
ав severe to-day as ever it had Беер, and it looked to him very 
much indeed as if it was going to be a case of the survival of the 
fittest ; and he thought the London United Tramways Co., would be 
well to the front. The time must come, and he thouvht it would 
be before very long, when the severe competition and suicidal 
cutting of fares must terminate. He did not believe that carrying 
Passengers at less than cust was any better in the long run for {һе 
passenger than the company, becaure it seemed to him absolutely 
inier that unless they were making a protit out of their 
с fic they must certainly reduce the facilities to the passengers, and 

M bad for the travelling public. He knew there were some who 
„ the remedy for all that was municipalisation, and that, if 
ime er losses, they would fall on the rates ; but he did not 
чөк inp that the most ardent advocate of municipalisation would 
in iud he that view. On tbe contrary, he believed their 
idis that 1 from their point of view. it was quite a sound 
should go to pr ofits to be earned by the transport of passengers 
rates, Therefor шоро with the object of reducing the 
pany worked b e in ought that, in the future, whether the com- 

‚оу themselves, or whether there was some System of 


Teaso X 
would all wre Coming tothe company’s working, he thought they 
they contd + ее that they had not done badly. They had done all 
proot of that. Ee cod the facilities for the travelling public. and ав 
dilly tube a'a vadis mention that since the opening of the Picca- 
also with the Die 2 for the exchange of trattic with that tube and 
inson, and is rict Railway had been worked out by Sir Clifton 
They Were " as now being carried on with considerable success 
ow exchanging with those two railways over 60,000 


eneſit th ; 
waibly alabudlie, but they were taking every precaution thev 
12 mo During 
nth they bad had their attention special ly фо 


to two points—first, they had had the operation of a considerable 
mileage that had been opened up for traffic, and then they had had 
to deal with the construction of certain extra mileage which was 
now very nearly completed. The line from Wimbledon would 
eventually link up with the Т.С.С. trams at Tooting. and then 
their whole system of 554 miles would be linked up with the 
L.C.C. trams, and that would afford means of free exchange of 
traffic with alltheir system in the west and right through to Black- 
friara and Westminster Bridges on the south side of London. 
When the 34 miles now unde? construction at Wimbledon was 
finished and opened, their construction period, for the present at 
any rate, would have come to ап end, and they then looked forward 
to more breathing time, fo that they might be able to devote the 
whole of their energies to the development of the great system 
which they had acquired. The gross revenue for the year had 
amounted to £327,896, or more than £27,000 more than in the cor- 
responding 12 months. Оп the debit side, the item of compensa- 
tion and legal expenses stood £10,727 agaiust £9,274, а difference 
of £1,500. That was not an increase in compensation, but their 
system previously had been to only charge the actual ascertained 
compensation, leaving any balances that was not ascertainable to 
the following year. Their auditors had requested them to alter 
that system, so that this year they included not only the amount 
that was ascertainable at the end of 1905, but they had estimated 
the amount that was unascertainable at the end of 1906. Main- 
tainence and repairs to rolling stock showed a diminution of EI. 30. 
He was not very much concerned about that, because in London they 
were in a different position to tramway companies in the provinces. 
Every car of theirs was inspected every year by the police. hat 
inspection was not а farce, but of a very strict. kind, aud 
therefore, be thought it was a very good thing that they had been 
enabled to save £1.300 in the cost of maintaining the rolling stock 
under those circumstances. The great increase in expenses was on 
permanent way. where it had gone up from £7,950 to £14,002. an 
increase of £6,150. That showed that they were maintaining their 
permanent way in & condition which would compare favourably 
with апу other tramway in this country. or, he believed, in the 
world. The directors this vear had established a reserve fund for 
renewals. Instead of addiug that amount to the general reserve, 
they had preferred to start that separate fund. He thought it was 
useful tu have those two funis, because in future years they hoped 
to have increased earnings and profits to deal witb. and. therefore, 
their policy would be to build those two amounts into something 
substantial. They would notice an item of £4.486. being costs in 
connection with a pending rate appeal. They had had several 
demands made upon them for rates, which they had opposed. They 
had won in two courts already, but the local authorities were going 
to a third court, so important did they consider the principle. He 
hoped that the company would win eventually. Under their Act 
of 1902. they got Parliamentary powers for a tramway from the 
south side of Hammersmith Bridge through Barnes to Mortlake, 
and there connecting with the line at Kew. In the same session they 
applied for powers to carry their tramway across Hammersmith 
Bridge to link up with their general system at Hammeramith. 
The L.C.C. opposed the application on the grounds that Hammer- 
smith Bridge was inadequate for tramway гаће, and the company 
was defeated. In the following year when the L.C.C. applied for 
power to take their tramways over Hammersmith Bridge, he was 
glad to say they (the company) successfully opposed the applica- 
tion. The line was practically useless to them without a 
junction, and they bad since tried to get powers to con- 
struct a subway under the river, so as to link up the system, 
but were unsuccessful, and they had now come to the con- 
clusion to abandon the line. With regard to their horse line run- 
ning from Richmond to Kew Bridge, they had all along been 
anxious to electrify it, but they had met with Opposition from the 
Middlesex and Surrey County Councils, who had made such 
exorbitant demands for running them across Kew Bridge that they 
bad hesitated to accept the liability. With reference to the line 
they were constructing from New Malden, through Wimbledon, to 
Tooting, they had completed 3} miles as far as Wimbledon, and 
they were now working on the remaining 3} miles, which would 
bring them to Tooting, and which they expected to open in May. 
Unfortunately, the Wimbledon Corporation, quite within their 
righte, would not allow them to open any portion of the system 
until the whole of the line was completed. However, the difficulty 
would soon be got over, and they would soon have their whole 
system of 55 miles in operation. 

Mr. J. CLIFTON Ковіххом seconded the motion. 

. k a in reply to Major Ѕһіммен, L.C.C., said that last 
y пе company carried 55. million passengers, and in five years 
they had carried 234 millions. which, he thought, showed the 
Immense work they were doing for London. From each of their 
passengers they earned 1:41d.. and they worked at an expense ratio 
e . . question of wages, he did not care to *diseliss 

е treatment of their men; all h pua f 
VVV rd would say was, they did not fear 
Tue report was then adopted. 
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County of London Electric Supply Co., Ltd. 


THE directors in their report for the year ended December 31at, 
1906, state that the capital expended on account of the company’s 
London districts up to December 31st last amounts to £1,533,786, 
To provide for this expenditure and for other purposes, an issue of 
10,000 6 per cent. preference shares of £10 each was made in March 
of last year, at а premium of £2 per share. The premium received 
from this issue has been applied to reduction of general preliminary 
expenses; writing off costs of opposition to the Administrative 
Co.'s Bill; depreciation, repairs and renewals, &c., and the balance 
to credit of premium reserve account. The total available revenue 
for the year was £98,511, from which is deducted interest on deben- 
tures, interim dividend on 6 per cent. preference shares, 4 per cent. 
ordinary sbares, and amount carried to depreciation, ёс, amount- 
ing to £70,776. leaving £27,736 for further distribution. The 
directora now recommend а further dividend on 40,000 6 per cent. 
fully-paid preference shares for the half-year ended December 31st, 
1906, less income-tax ; snd a further dividend on 40,000 ordinary 
shares for the half-year ended December 31st, 1906, at the rate of 
6 per cent. per annum, lees income tax, absorbing £22,800, and 
leaving & balance of £4.936 to be carried forward. 

The profits derived from the compauy's London stations for 1906 
amounted to £105,300, against £102,392 for 1905. The total 
applications received at December 3lst last amounted to the 
equivalent of 895,131 8-c P. lamps, being an increase of 124,491 
lamps for the year, as against 122,929 lamps for 1905. Included in 
these figures are motors aggregating 12,685 H.P., being un increase 
of 2,753 H.P. for 1906. The total units sold were 10,755,424, as 
against 8,614,187 for the previous year, being an increase of over 
24 per cent. 

The Bournemouth апа Poole Electricity Supply Co., Ltd., in 
which the company is interested, has made excellent progress 
during the year under review, the receipts from sale of cuergy 
and meter rentale, and the net profits, ehowing & grester increase 
than in any preceding year. The directors have recommended a 
dividend on the ordinary shares of that company at the rate of 
7 per cent. for the year 1906. 

The reconstruction of the Scottish House-to-House Electricity 
Co, Ltd., is nearing completion. During the year additional 
applications for the equivalent of 29,907 8-c.P. lamps have been 
received, including 620 н.п: in motors, 

The Electric Power Bills promoted by the London County 
Counci) and others in the last session of Parliament were dealt 
with by a Select Committee of the House of Commons, which 
reported that it was not advisable that the Bills should proceed 
further, pending the introduction of a satisfactory Bill dealing 
with the question of bulk supply for London and the adjoining 
districts. This matter has for months past been under the careful 
consideration of a Committee representing the whole of the London 
electric supply companies, with the result that a Bill dealing with 
it is being jointly promoted by them in the present session of 
Parliament, for the purpose of joint action in connection with bulk 
supply. Should this Bill become law, the necessity for any addi- 
tional bulk supply organisation will be obviated. The London 
electric supply companies are also jointly taking steps to protect 
their interests in respect of other Bills. 

A provisional order is being promoted in the present session of 
Parliament, with the consent and support of the local authority for 
the Maldens and Coombe Urban District, which adjoins the 
company’s existing area of supply. 

The retiring directors are Mr. Joseph Shaw and Mr. Francie E. 
Bavory, who, bein: eligible, offer themselves for re-clection. 


— — — 


Mather and Platt, Ltd. 


AT the meeting of shareholders last week it was stated that the net 
profits for the last six months amounted to 450, 273. Adding 
425,107 brought forward from June, there was available for 
distribution a total sum of £75,380. The directors’ recommend ation 
of a dividend of 5 per cent. on the preference shares and 7 per 
cent. on the ordinary shares was approved. A bonus of 14 per 
cent. on the ordinary shares was also approved, and £30,000 will be 
transferred to the reserve account (making it £300,000), a balance 
of £15,380 being carried furward. During the half-year the chair- 
man (Dr. Edward Hopkinson) said they had completed large exten- 
sions of their new shops at Newton Heath, for building dynamos and 
electric motors, and these were now in full operation. . It is idle,” 
Mr. Hopkinson said, “ to attempt any forecast of the future; it is 
sufficient to say that our order books are well filled, and there is 
no present reason to anticipate any reduction in the volume of our 
business, 
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W. T. Glover & Co., Ltd. 


THE report for the year ending December 31st, 1906, of Walter T. 
Glover & Co., Ltd., electrical engineers, &c., Trafford Park, Man- 
chester, has been issued to the shareholders. It shows as the result 
of the year's trading, a credit balance of £36,999 9s. 2d. Adding 
the sum brought forward from the previous year (£6,411 12s. 11d.), 
there is an available sum of £43,411 2s. 1d. for distribution. But from 
this there are necessary deductions, amounting to £14,812 11s. 10d., 
the balance (£28,598 108. 3d.) being dealt with as follows: — To be 
written off investments, £3,095 19s. 10d. ; payment of dividend on 
5 per cent. cumulative preference shares (£100,000) in respect of 
the two years ending June 30th, 1904, less income-tax, £9,458 


6s. 8d.; transfer to first mortgsge debenture redemption fund, 
£5,000—£17,554 6s. 6d. The amount left to be carried forward to 
next year is £11,044 Зв. 9d. The directors have is.ued only £80,000 
of the authorised issue of £100,000 second debenture stock, this 
amount being sufficient to meet the company's present require- 
ments, including repsyment of the loans at call and the overdraft 
at the bankers. The discount on this issue and all expenses bave 
been written off out of the year's profits. Subsequent to the issue 
of the second debenture stock, Mr. Ormrod accepted the invitation 
of the directors to rejoin the board, and bas been duly re-elected 
and appointed chairman. The directors say they have pleasure in 
reporting a continued improvement in the company's financial 
position, and recommend the payment of a dividend of 10 per cent. 
upon the 5 per cent. cumulative preference shares, thus paying up 
the arrears of dividends on these shares to June 30th, 1904. 


Metropolitan Electric Supply Co., Ltd. 


THE directors’ report for 1906 shows that the capital expenditure 
has now reached a total of £1,802,383, being an increase during the 
year of £106,376, expended on further extensions of the system of 
low-pressure distribution. Towards meeting this expenditure an 
additional portion of the securitics in which the balance of the 
Marylebone purchase money representing repaid capital, was tem- 
porarily invested has teen told. The sales resulted in a profit of £520, 
which bas been added to the special reserve fund against deprecia- 
tion of investments generally, which now amounts to 44, 640. The 
gross revenue for the year, including the receipts from the Maryle- 
bone business, the transfer of which was completed by the 31st 
March, amounted to £175,636, ав compared with £269,007 in 1905, 
being a decrease of £93,372. Tbe working expenses, which in 1905 
were £108,725, amounted in 1906 to £82,938, being a decrease of 
425,787. 


In the last session of Parliament the company obtained powers to supply 
electrical energy in bulk to authorised distributors tor all purposes, end to 
railway and other companies for purposes of traction only, in a farther portion 
of Middlesex, and in portions of the counties of Herttord, Buckingham, Berks 
and Surrey. Powers were also obtained to acquire by agreement the supply 


undertakings of local authorities and companies in the whele of the company's 
bulk-supply district except in und near London. 


The Bill which was promoted 
last session by the UA. C. C. fora bulk supply in and around London was jointly 


opposed by all the London statutors supply companies, and was thrown ont by 
a hybrid committee of the House of Commens. ` 


he l. C.“. have agam 
deposited a Bill this year, against which, as also against a Bill deposited by 
other promoters, the London companies have jointly petitioned. The London 


conpames have on. them own intetesty deposited a Bill to deal with this 
question, 


The balance at the credit of the revenue account, before providing 
for depreciation, is 992,698. The directors have eet. aside £20,000 
as an addition to the depreciation and reserve fund, carrying to the 


credit of the net revenue account (No. 5) the sum of £72,698. This 


eum, with the balance brought forward from last account and other 
receipts, makes a total of £86,951. After deducting interest on 
debenture etocks and loans, dividend on preference shares and 
other charges, including interest paid to the Borough Council of 
St. Marylebone under the working agreement which terminated on 
March 31st, there remains a balance of £45,905. To this the 
directors have added £35,000 from the undistributed balance of the 
Marylebone purchase money which was set aside towards the main- 
tenance of dividends during the development of other business to 
replace the loss of Marylebone. This increases the balance at the 
credit of the net revenue account to £80,905. An interim dividend 
of 48. per share (being at the rate of 8 per cent. per annum) on the 
ordinary share capital, amounting to £40,000, was paid on 7th 
August, and the directors recommend that a further dividend of 4s. 
per share on such shares be now paid, making a total distribution 
for the year of 8s. per share, or 8 per cent. This will absorb а 
further sum of £40,000, and leave a balance of £905 to be carried 
forward to the next account. During the year new connections 
representing the equivalent of 77,596 8-с.р. lampe were added to 
ihe company’s system, and connections representing 133,697 lamps 
were transferred to the Marylebone Borough Council, leaving 8 
total connection at the end of the year of 685,358 lamps. A report 
from the company’s cngineer is appended certifying that the 


stations, machinery and plant have been maintained in a satis- 
factory condition. 


p 
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Northampton Electric Light and Power Co., Ltd. . 


Tum report for 1906 states that the result of last year's working 
has been as satisfactory as could be expected, bearing in mind the 
somewhat depressed state of trade. Lamps and motors (the latter 
reckoned in the equivalent of 8-c.r. lamps) have been added, 
2,571 and 3,120 8 c.r. respectively. Phe motors have increased 
from 500 to 604 i.r., of which 412 u.r, are hired from the 
company. The number of consumers bas increased from 901 to 
975. The increase in units sold is 6:14 per cent., being s total 
output of 750,026 units. Considerable economy has been effected 
in the use of electricity for hghting by the adoption of new high- 
efficiency lampe, and the directors are recommending them. 
It is satisfactory to report the extinction of founders’ rights, 
at a total charge of £1,099, all paid out of tbe year's revenue. 
This leaves (practically) only two classes of sbares, ordinary 
and 5 per cent. preference, both of which are placed in & 
better position, no rights now attaching to the A shares. It is 
proposed to increase the depreciation account by £1,800, bringing 
up the total to £7,636 ; also to write £100 off motor account. After 


paying 5 per cent. on tho pref. and 4 per cent. on the ordinary 
shares for the year, £140 is carried forward. 


pua 
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Newcastle and District Electric Lighting Co., Ltd. 


TRE annual meeting of the Newcastle-on-Tyne and District Electric 
Lighting Co., Ltd., was held at Newcastle-on-Tyne on the 1st iust. 
Sir Joan D. M BURN, Bart., chairman of the company, presided. 

The CHAIBMAN, in moving the adoption of the annual report 
(see Erec. Rev., March lst, page 360), said that last year 
they expressed a hop2 that the sale of electricity might reach 
7,000,000 units. He was very glad to say that it had exceeded 
that, for the number of units sold was no less than 8,076,770, being 
an increase on the year of 459 per cent. During January last the 
units generated reached 1,181,908. The increase in the profit for 
1906 over 1905 was 27 9 per cent., but the capital account had only 
increased 9:8 per cent., which was a marked contrast to the large 
increase of the two ог three preceding years. In declaring a dividend 
of 5 per cent. it would be seen that they had had to draw to some 
extent upon the reserve: but, anticipating another wreat stride 
forward during the present financial year, they hoped. it would not 
be necessary to draw on the reserve again. The accounts for the 
year included an extraordinary expenditure of £500, being the cost 
of a rating appeal, exhibition expenses, and some minor matt ers. 
Tbe great. increase had been in the Neweastle-ou-Tyne stations; 
but Newborn, which was worked at a loss lust year, had this year 
made a profit of £787, and was progressing steadily. When they 
got to the position that Newburn was paying the same rate of profit 
to capital as Newcastle, they would have attained the object for 
which they were striving. It might interest the shareholders 
tu know that since 1902, the company’s cost of production had 
beep exactly halved, and during the present year they expected 
to bring the cost lower still. The reduction ot dividend was 
solely in cunsequence of their having to extend capital in order to 
make the concern into a power company as well as a lighting company. 
He moved that a further dividend of 2! per cent., making 5 per 
cent. for the year, be paid. 

Sir BENJAMIN BROWNE seconded, ail the motion was carried. 

The retiring directors and auditora were re-elected, and the 
meeting terminated with votes of thanks to the chairman. ` 


South Metropolitan Electric Light and Power 
Co.. Ltd. 


Tur mecting of this company was held on Wednesday, last week, at 
Winchester House. 

Mr. Haanv Sr. JoHR WiNEWORTH presided, aud in proposing 
the adoption of the report (see ErEcTRICAL Review, February 
#2nd, page 317) he said that the number of lamp connections had 
Increased during the year by 19,036, which was azain the largest 
increase they had ever had. The revenue account was adversely 
affected to the extent of about £1,500 by the accident which occurred 
at Greenwich generating station on December 20th last, and which, 
he regretted to say, resulted in loss of life and damage to property, 
and caused the station to be shut down. The new power house, 
which was a separate steel building, and was not affected by the 
accident, was almost, completed, and was expected to be in opera- 
tion next month. It had been designed to provide for extensions 
from time to time as the demand increased, up to a normal capacity 
of 30,000 Kw. The capital expended during the year, exclusive of 
the final lostalment of £21,525 for the purchase of the Crystal 
Palace district, amounted to £31,576 (which included about £7,000 


for extra high tension mains that would later on form a portioa of 


their network for bulk supply), and if they deducted the £3,031 
received from the Beckenham Urban District Council and the 
£5,000 placed to the credit of depreciation account, the net addition 
to the capital account was £23,845. The increased earnings for the 
year amounted to about £2,000, a little over 8 per cent. on this 
рн, which would have been considerably more, probably nearly 
9 5 cent., but for the loss of revenue occasioned by the accident 
f кы referred to. The company would shortly require to raise 
m er сарна to pay for the new power house, and to provide for 
шоо ш development of the business. The precise form of 
i а not yet been decided upon, but the directors proposed 
шыр e new capital to the proprietors and, perhaps, to the 
кш Бетон important orders for power had recently been 
1 Koa wére now being connected to the company’s 
И qu ile the powers for bulk supply under their Act 
чы s ы ba put into operation over а wide 
the iue pm nearly the whole of London south of 
including th = a large area in the county of Surrey, 
ayers. 85 orough of Croydon, the urban districts of Becken- 
romley, and practically the whole of the county of 


ent. If their anticipations were realised, and they were 


bl в * 
able, with their new Power house, to produce energy on a 


the 
make it eave) would enable them to sell at a price which would 
Ач Ма а for adjoining undertakers to take bulk supply 
considerable урт ranch of their business was capable of very 
tof. Keanea nsion. As many of them were no doubt aware 
Wool wie and the expert called in to advise the Borough of 
the taking of ре to their lighting undertaking, had suggeated 
8 bulk supply from their company, and negotiations 


Aa committee of 
Who were ioi of the whole of the Lond i 
e jointiy promoting a Bill to make жиб ёо nrbes 


assistance, and fot giving of taking supply from one another. The 
united companies had now available sufficient plant to meet all the 
demands for power and bulk supply for some time to come, and 
having a large area of land available for extensions, additional 
plant could be added from time to time at а minimum cost, so that 
they believed the grant of further powers would enable the com- 
panies to supply the demand more efficiently and cheaply than any 
other undertakers. 

Mr. H. W. Воурех seconded tbe motion, and the report war 


adopted. 


City of London Electric Lighting Co., Ltd. 


Тнв directors’ report for 1906 says that the expenditure on capital 
account amounted to £52,610. £32,993 has been written off capital 
expenditure in respect of buildings, plant aud other works dismanticd 
to December, 1906. Item No. 9—£41,728—‘ Proportion of manage- 
ment and general expenses chargeable to capital,” has been dealt 
with by writing off £3,728 to reserve accoant No. VI, and allocating 
the balance to the items of capital account to which it is applicable. 
The total written off from capital account consequently amounted 
to £36,721, leaving the expenditure thereon as at December 318, 
1906, at £2,051,960. The directors have credited the first debenture 
stock premium redemption account with £1,280 from revenue for 
interest, and the amount at the credit of the redemption account at 
December 31st last was £54,611. They have also transferred tlie 
sums of £45,000 and £500 from net revenue account (No. V) to 
reserve account (No. VI). The balance at credit of reserve account. 
(No. VI) as at December 31st, 1906, stood at £197,573. In addition 
to which there were: — First debenture stock premium redemption 
fund, £54,610; standing reserve for doubtful debts, &c., 4 1, 400; 
amount carried forward to 1907, £20,621 = total reserves, £274,205. 
Revenue.—The total revenue for the year was £262,769; expenses 
of generation and distribution were £60,419; repairs and main- 
tenance of buildings, machinery plant, mains and other works, 
£11,737; rent, rates, taxes, management expenses and special 
charges, £44,638 = £116,795. Interest transferred to debenture 
stock premium redemption fund amounted to £1,280; and statt 
superannuation fund, £319; leaving £144,376 plus the balance 
brought forward from 1905 of £22,235; making a total available 
revenue of £166,611. Of this sum the following amounts have 
been distributed or provided for: — 


(т) Interest on loans from bankers, consumers’ 


deposits, Ke. oe Из M - a 42.921 
(%) Interest on first and second debenture stock for 

year ended December 81st, 1906 .. is T 31,825 £341,146 
Leaving p ae F "n £131,505 

(c) T.ansfer to reserve account ., m " .. £45,000 

" for leasehold redemption.. uj 200 
Parliamentary expenses (part) T чя We 2,105 48,205 

Leaving for dividends on preference and ordinary shares and 
for carry forward" to 1 : А id Ms А £453,660 


After paying 6 per cent. on the preference shares, and 6 percent. 
on the ordinary, amounting togetber to £63,039, there is carried 
forward to 1907 £20,621. The warrants for the balance dividends 
will be posted on March 13th, 1907. 

The following tables show the position of the company ав it was 
at the end of 1906 and at certain previous periods: | 


PRIVATE Surety YOR ALL PURPOSES: AVERAGE Pricer per Uxtr OBTAINED, 
In 1901. In 1905. In 1606, 
3:254. 278d. 2°67d. 
NuMBER OF CUSTOMERS AND Layrs CONNECTED, AFTER ALLOWING FOR 
DiscoNNECTIONS ON ACCOUNT OF Rr MOVALS, Кс, 
(Motors are included in their equivalents in lamps.) 
PRIVATE SUPPLY, 
Dec. 3lat,. Dec. 81st, Dec. glat, 


1904, 1905. Ra 
Number of customers being supplied E 11.50% 11,960 12 D 
Number (equiv. of &.. v. lamps connected 727,961 ALS 055 900,278 
On February 13th, 1907, there were 949.512 s.v. p. lamps niv Ср, 
Y | : 949.542 N.. p. ps (equivalent? applie 
ane of which 919,925 were connected, and the nee AI 
TOTAL UNITS GENERATED, 8oLn, Uririsrp on Wonks, бе, 
(Including"public street lighting.) 
1905. 1906. 
Generated .. ри 23,811,096 
+ . ee — aa La oe ee чо , ) P b . 
Metered and used hy the company .. А 00 dl T 
Expended in distribution, a. 1,462,293 1.147,46 
Maximum supply demanded .. 16,019 kW, 16 "39 RN 
REVENUE. 
For year For year For v 
À à ear 
ended ended ended 
| He Dec. 314, Dec Ilst, 
* e 5 ) 
Gross revenue (after deducting allow- а us 
ances to consumers). Rs Р 56 263,' б 
Net revenue available for repairs and SUE ORUM N 
renewals, depreciation, reserve 
account, interest on debenture 
dh cae &c., dividends and special 
Charges. 
ges E Ps is 155,899 157,497 174,790 


The total units show an increas 7 

: , е of 706,455, not withstandi 
ме ue weather experienced during 1906, which ВТА 
2 zd i M ысы, АХ: and the cessation of the 

€ L. C. C. tramways: the C ‘1 
obtains the supply from its own 1 e 

| station at G | 
5 under this head alone has been 1,155,965 unita теш 
Кы чыл ror continues to be made to extend the power suppl 

€ company's business by active canvassing, hiring out 
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of motors at low rates, &c. The total units sold for this purpose in 
19C6 were 4,411,079, being 21°61 per ceut. of the total units sold for 
private supply. The slight reduction in the average price obtained 
for all purposes in 1906, namely, 2:67d. as against 2°78d. for 1905, is 
due to the larger proportion of units sold for power in 1906, the 
supply for power being necessarily given at a lower rate than 
that for lighting. — Heating supply also shows satisfactory 


progress, the units sold for this purpose in 190% having amounted 
to 750,153 units. 


In order to defend the existing rights of the comoany, the board had to 
expend an amount of £2,705 during the past vear, As mentioned in the IA. 
report, was intended to hquiditte the parliunentary expenses suspense acconnt 
over а series of years. The directors have, however, decided to close the 
suspense account. forthwith. by appropriating £2,705 from the revenue for 11906 
und debiting the balance of £5,000 to reserve account, lu view of tlie introdue- 
tian into Parliament by the London County Council and by others, ot. Bills 
nsking for powers to give bulk and power supphes throughout the metropolis, 
the directors have Joined with all the London eleetrie supply companies in 
taking such steps as may be necessary to protect. their mutual interests. ‘The 
existing Gleetric supply ondertakings are in д position to meet all demands in 
their respective areas for electrie energy for power, lighting or other. purposes, 
and, with n comparatively small expenditure, to deal etherenth and economic- 
ally with the question ofa bulk supply throughout Greater London, if permitted 
to associate themselves for that purpose. The London eleetric supply сот 
panies are promoting a Bill in the present session of Parliament with this 
object in view, The directors maintain that there is no such publie demand 
or necessity as would justify the establisliment of a separate bulk supply 
scheme, involving a vast capital expenditure, which, in their opinion, would 
prove unremunerative., 

After ex pressiny regret at the death of Mr. George Herring, the 
report says that the directors have unanimously elected Mr. 
Joseph Bevan Braithwaite as chairman of the company in Mr. 
Herring's place. ‘They have also unanimously appointed Mr. Frank 
Bailey, engineer to the company since February, 1895, and Mr. 
Joseph Cecil Bull, manager and secretary to the company since its 
formation in July, 1891, as members of the board, in recognition of 
their services to the company, and have further appointed them 
joint managing directors. 

The annual meeting is to be held on Wednesday next, 12th inst. 


— —— — 


Hove Electric Lighting Co., Ltd. 


Tur directors’ report for the year 1906 states that the result of the 


year’s working was a net profit of £12,673 19s. 5d., compared with 
412.400 in 1905. 


The progress of the company is shown below: 


Equivalent in Units Gross Net 
Year. Houses,  8-c.r. lamps. sold. revenue, revenue. 
1905 ... 1,374 92.194 901,384 £21,040 £12.490 
1906 ... 1,486 98,224 930,542 £21,624 £12,673 


After pavment of the final dividend in 1905, and setting aside 
the amounts for reserve and maintenance funds, there was a balance 
brought forward to the past year of £692, which, when added 
to the net protits from the year, 4 12,673, makes an available 
balance of £13,365. After deducting debenture interest, the 
interim dividend at the rate of 8 percent. paid in October last, 
and income-tax, there remains a surplus of £8,293. In the balance- 
sheet the directors have separated the premiums on sbares and 
debentures from the amounts set aside out of protits, the latter 
sum being added to the renewals and depreciation account. It is 
proposed to place £4,000 to the renewals and depreciation account, 
and to declare a final dividend, pavable on April 15th next, at the 
rate of 10 per cent. per annum, making ? per cent. for the year, and 
to carry the balance 4819) forward. The expenditure on capital 
account during the year has amounted to £3,437. 


The meeting is to be held at Salisbury House, E C., on Thursday, 
March 14th. 


— — — арч 


Kensington and Knightsbridge Electric Lighting 
Co., Ltd. 


THE meeting of this company was held on Thursday of last week 
at 148, Brompton Koad, S.W. Ё 

Lt.-Col. R. E. Crompton, who presided, in moving the adoption 
of the report (see ELECTRICAL Review, February 22nd, page 314), 
said that as in previous years they had not paid their dividends 
wholly in dividends. "еу bad attempted to keep the dividend a 
constant one, and when they could do so, they had paid a bonus in 
addition. The directors were again in a position to pay a 5 per 
cent, dividend, in spite of the fact that they had had to contend 
with adverse circumstances—a great reduction had had to be made 
in the charge to consumers for energy—yet at the same time they 
had effected considerable economies. A small reduction had been 
made in the cost of generating, and there had also been a con- 
siderable saving under the heading of repairs to mains and meters, 
and that reduction had taken place, in spite of the fact that they 
had devoted ample rums to the maintenance of their mains, so as 
to keep them in thorough working order. The rates and taxes 
showed a very large increase. They were an item over which they 
had no control, and they had protested against them as strongly 
as was possible, and had endeavoured to get their assessment 
reduced, but without success. Rates bad increased to such an 
extent that they more than compensated for the saving in generating 
and distribution combined. The management expenses practi- 
cally remained the same, and a much larger eum had been set 
aside for depreciation than last year. The net result was that the 
expenditure was slightly less than the previous year, amounting to 
about З percent. "Turning to the other side of the balance-sheet, 
they would see that the total number of units sold had increased 
from 4,800,000 to 5,160,000, which was an increase of 7 per cent., 


a higher rate of increase than that of the previous year, yet on 
account of а very substantial reduction in the price of electricity, 
the price had been reduced from 371d. to 3°42d., which waa 
about 8 per cent.; the total sum received on the credit side of 
the balance-sbeet was less, and the balance carried forward to 
net revenue only amounted to £22,610, as against £25,657 last 
year. The fact was tbat they had not derived the benefit of 
dividing their fixed cost of production over the larger output, nor 
the increased output which always followed a reduction in the 
price. He tbought the shareholders were to be congratulated on 
the position of the company. Although they had effected several 
economies, they had carried out their rule of maintaininy the plant 
in a high state of efficiency. With reference to the Bill which was 
now in Parliament, and which enabled them to combine with other 
companies to improve the supply of electricity in London: they 
were one of those companies who had a bulk station of their own 
or at least shared it with the Notting Hill Electric Co. and they 
were only too anxious to be let alone, but, unfortunately, it was not 
the case They were the subject of attack, not only from private 
undertakings, but also of a local authority in the shape of the 
London County Council as the governing body for London. A 
great deal of mischief had been done by the statements that there 
were deticiencies and shortcomings in the present supply of 
power and energy. Of course, the statements were all false, and 
they themselves had been supplying their power customers, without 
any restrictions whatever, at the exceptionally low rate of 1d. per 
unit, a rate which was not attained by any other city in the world 
sit unted as London was. But the case for those large Bills and for 
the London County Council Bill, which, if carried out, might entail 
the borrowing of £20,000,000 sterling for the purposes of doing 
work which was already satisfactorily carried out by companies and 
local authorities, was a matter of serious consideration for the whole 
of the ratepayers of London, and also that company, which paid 
rates to the extent of £6 000 a year. 


Мг. R. W. WALLack seconded the motion, and the report was 
adopted. 

- A resolution approving of the aduption of a Bill in Parliament 
which will enable the electrical companies to deal more efticiently 
with the supply of electricity was carried unanimously. 


— —— M — ÁM— M — ——À — 


W. T. Henley's Telegraph Works Co., Ltd. 


Mr. Sypney Өкрак (Chairman, presided at the annual meeting 
held on Friday, at the offices, 13 and 14, Blomfield Street. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
March lst, p. 349°, the CitaTRMAN said that jt was the twenty-first 
time he had haa the pleasure of performing that duty, and the 
sixtecnth time in which he was able to say that a dividend would 
be paid. On the present time he was able to appear before them 
with a delighted countenance,as he had to declare the excellent 
dividend of 15 per cent. on the ordinary shares. Last year the 
dividend was the same and thev put 45,000 to the reserve fund, 
but to do this they had had to take £4,000 from the balance they 
brought forward from the previous year. This year they put 
410, 000 to reserve, and they only decreased the carry forward by 
£378, so that, practically, they were £10,000 better off tban last 
year. They had increased their 4! per cent. mortgage debenture 
stock by £41,559, and the extra interest on this amounted to £1,707, 
which had to be found out of the profits. Creditors and contingent 
reserves were about £10,000 less than last year, which meant that 
they had used the money they bad in hand to pay their debts 
and get their discounts. The reserve under the cable repairing con- 
tract was increased by £400. It had not yet reached the sum of 
£6,000 at which they would begin to share again the £700 paid by 
the Colonial Government, as there had been no expenditure in the 
year. Although it had no effect financially on the company, he 
would like to congratulate them on the fact that the Bermuda 
cable had needed no repair. It wasa ditlicult cable to lay, as there 
were very awkward coral reefs in the near neighbourhood. On the 
other side of the accounts they would see that £25,871 had been 
added to the freehold land, buildinga, plant and machinery account 
during the year, but the total amount at which the item stood in the 
accounts was only between 417,000 and £18,000 more, and the 
difference of £9,000 bad been written off for depreciation and во 
forth. With regard to the protit and loss account, the balance of 
trading account, after adjustment in respect of bad debts and con- 
tingenciea, was £63,958, which was an increase of £13,859 on that 
of last vear. He would point out that this was after writing down 
the debentures and shares held in other companies considerably. 
This was not that these shares were of less value. The fact was that 
with the keen competition for business, they, like other companies, 
were compelled to take parts of their contracts in shares in other 
companies, and while they had no reason to believe that these 
debentures and shares were not fully worth their nominal value, 
still, pending the payment of dividends, they thought it right to 
write them down. "They had written off £8,140 for depreciation as 
against £4,500 last year, and this was owing to the fact that, 
with the opening of the Gravesend works, they had, cleared away 
а good deal of machinery from the Woolwich works, and some 
had been scrapped so that it could be replaced by machinery 
more thoroughly effective for their work. It was their 
desire, as far as possible, to keep their machinery and 
plant up to date in every respect. There was a net profit of 
448,621, as against £40,156 in the year before, They had trans- 
о £10,000 to reserve and would pay a dividend of 15 рег 
cent. 

Mr. G. Scrron (managing director) in seconding the motion, 
said they had a stronger balance-sheet than ever before in the 
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history ofthe company. "They had had a long experience of cable 
work, and most of their staff had been with them a very long time. 
While they referred to the Giravesend works, they must not suppose 
that the North Woolwich works were by any means antiquated, for 
as a matter of fact they were practically new works. Gravesend 
bad more tban realised his expectations so far, aud the labour and 
working expenses of constructing tbe cables at Gravesend was lower 
than at Woolwich. The principal work they carried out at 
Gravesend was for the London County Council tramways, and they 
were still engaged upon it, and they had also had a large contract 
for cab:es for the Great Eastern Railway in connection with the 
station they bad erected at Stratford. Тһе company had aleo been 
carrying out a great deal of work for the telephone department of the 
Post Office, which although not very remunerative, belped to keep 
things going. The increase of 3U per cent., which they had made 
in the trading profit, was not due to increased profite, but to 
increased trade. They had had a larger turnover, but competition 
tended to keep prices down, and the high price of materials had 
also affected them. In conclusion, Mr. Sutton referred to the 
efforts the company had always made to encourage their staff, and 
wid they had drawn up a scheme, by which some half-a-dozen of 
their staff holding responsible positions took some share in the 
profits of the company, and this would, doubtless, be extended in 


the future. " | 
The report was then adopted, апа the retiring directors re- 


elected. : 


Brompton and kensington Electricity Supply 


Co., Ltd. 


Tue report of the directors for 1906 states that the revenue 
account shows a credit balance £31,343 which, with the 
balance of £8,684 brought forward and £121 balance of interest 
received, makes a total of £40,188. After deducting £1,780 for 
interim dividend on the 7 per cent. cumulative preference shares, 
and £6,711 interim dividend at the rate of 9 per cent. per annum 
for the half-year to June 30th on the ordinary sbares, the directors 
recommend that the sum remaining—viz., £31,697, be dealt with as 


follows :-— 


Depreciation account ts ws Рр se bs £8,000 
Dividend on preference shares for last half-year. . 1,139 

Invidend on ordinary shares for last half-year at the rate of 
П per cent. per annum, making 10 per cent. for the year.. 8,262 
Reserve fund - A Ls и i к nd zs 4,000 
Directors' additional remuneration .. 550 
Carried forward is sci M. 9,143 
£31,697 


Total .. ‘ Ж к i 
The following Table shows the progress of the company's 
business :— 


Equiv. І 
" Increase Average 
Year ы M in 35- watt RUP Gross Ехреп. Net price 
i lani. (BCP) ү receipts.  diture. receipts. per unit 
1рз | connected. tained 
connected amps. obtained, 
1908 154,453 17,537 3,326 £50,273 421.009 E429, 2.14 496d. 
1904 109,569 15016 3,575 £50,189 £21,919 — £28, 71 454. 
1905 18, % 138, 717 3,801 451.119 £21,200 429,940 44384. 
16 202,750 14, 170 4,127 £53.18 421,7) £3133 434d. 


The meeting was held yesterday (Thursday). 


ааа аз TD 
Falkirk Electric Construction Syndicate. Ltd.—Tlic 
report for the year states that the total receipts were £15,532, and 
the aum available for dividends £4,192. The directors recommend 
a dividend of 44 per cent. 


Crossley Bros., Ltd.— The shareholders of this concern 
held their annual meeting last week, at the works at Opensbaw, 
E W. J. Crossley, M.P., presiding. A dividend for the second 
alf of the year at the rate of 5 per cent. per annum on the pre- 
шү shares, and 12 per cent. per annum on the ordinary shares 
divider’ ll per cent. for tbe year) was declared. The same 
6973 700 was paid last year. The capital at present stands at 
S e The realised profit from 1897 to 1906 inclusive, had 
£762.02 114. Dividends paid during that period amounted to 

„024, and showed an average of 5 per cent. on the preference 
15 pe of 10:47 per cent. on the ordinary shares, on 78 per 
of the share capital, whilst a balance of £114,089 bad been 

to the reserve fund. They took over from the old company 


^ reserve of 483,752 : : 
total of imp „and had since invested -£110,985, making a 


Е pownemonth and Poole Electricity Supply Co.. Ltd. 
at the BLUES recommend a final dividend on the ordinary shares 
year, less in per cent. per annum, making 7 per cent. for the 
tor depreci шеш, as last year. The amount placed to reserve 
lation is £4,000, and over £1,600 is carried forward. 


El M 
сно Landaulet Co.. Ltd.—At the ordinary general 
declared ( 7 at the rate of 34 per cent., free of tax, was 
28th inst, Е per cent. for the year), payable on and after 


Prospec ee 
t шк А Columbia Electric Railway 
perpetua -E ons have been invited for 300,000 4 ; 

The l consolidated debenture stock, at 98 per cent. a 


Reourer G : : 
Offered f opper Co., Ltd., with a capital of £110 
The p. Subscriptiun 80,000 £1 shares at р конш 


€ ‚ыг 
е ойШегїев Electric Power Co. ів issuing £150,000 five 
105 per ur rtgage debentures at 98 per cent., redeemable at 


Carlisle Tramways Co.. Ltd.—The annual meeting 
was held on the 4th inst. at Carlisle. The Chairman, in moving 
the adoption of the report and accounts, said he was sorry thev 
had not had а good year, the receipts showing a decrease of £413 
as compared with 1905. Both receipts and expenses bad increased, 
but the latter had advanced more in proportion, extra mileage run 
accounting for much of the expense. Considerable sums had had 
to be paid for repairs and maintenance, it being essential that their 
rolling stock and permanent way should be kept in an etlicient 
state. Tbe balance of £583 would be carried over to next year. 
Mr. Donald said he feared the concern was in a very bad way 
indeed. At the present time they were only paying the debenture 
interest. Nothing was written off for depreciation this year, 
whereas it should be a large sum. After turther discussion the 
report and balance-sheet were adopted, and the directors re- 


appointed. 


County of Durham Electrical Power Distribution 
Co., Ltd.- The report of the directors for the year ended December 
3lst, 1906, recommends the payment of a further dividend of 24 per 
cent. on the preference shares, making a total dividend at the rate 
of 5 per cent. for the year; also a dividend of 4 per cent. on the 


ordinary shares, as last year. 


Neweastle-upon-Tvne Electric Supply Co.. Ltd.— 
The directors’ report for the year ending December! Ist, 1906, states 
that some 70,000 н.р, was connected at the end of the year, an 
increase ot 16,700 н.р. in the year. Dividends are proposed а? the 
rates of 24 per cent. and 5) per cent. on the preference and ordinary 
shares, makiog the total dividends for the усаг 5 per cent. and 8 per 
cent. respectively, as last year. 


Kalgoorlie Electric Power and Lighting Corpora- 
tion, Ltd.—An extraordinary general meeting of the company 


was held at Winchester House, Old Broad Street, on Wednesday. 


for the purpose of considering a resolution to wind up the 
company (which is to be acquired by a new company) gad to 
appoint Mr. Henry Dixon as liquidator. 


Edwards's Air Pump Syndicate. Ltd.—The directors 
recommend a final dividend of 15 per cent., making 20 per cent. 
for the year, as last year. 


Northallerton Electric Light and Power Co.. Ltd.— 
The annual general meeting was held on February 27th. The 
chairman, Mr. C. E. L. Hiugrose, said a protit of £172 had been 
made, compared with £121 last year. No dividend was declared. 
£100 being credited to reserve, and the balance carried forward. 
During the year £35 was experded out of revenue for additions to 
plant, and approximately 20,000 more units were generated tban in 
the previous year. 


Cavehill and Whitewell Tramway Co., Ltd.— At the 
annual general meeting of this company on Feoruary 28th, the 
report, recommending a dividend at the rate of 6 per cent. on the 
preference shares, placing £300) to reserve, and carrying forward 
the balance of £31, was adopted. The chairman discussed the 
question of runniug powers over the Belfast Corporation lramWways, 
mentioning that the Bill which the company was promoting bad 
passed the Examiner, with the exception of some minor points. 
aufforts had been made to come to a friendly setilement with the 
Corporation, with no reault. He further pointed out that the 
number of passengers changing cars had been at the rate of 50,000 
per annum. 


Stock Exchange Notice.— Application has been made 
to the Committee to allow the following io be quoted in the 
Official List: — 


Brisbane Electric Tramways Investment Co.. Ltd.—Further issue of 425.000 
four-and-a-haif per cent, first debenture stack. 


The Bilbao Tramways.—The Societé Anonyme des 
Tramways et Electricité de Bilbao. which was formed at Brussels 
last July, with an ordinary share capital of £300,000 divided into 
75,000 £4 sbares, and 73,000 preference share- of no gpeeitied 
value, has juet offered 28,400 snares of the former class for sub- 
scription. It appears that the company bas acquired practically 
all the shares in the Compania Vizcaina de Electricidad of Palbae 
and of the Tramways Urbano of Bilbao, and has also concluded 
working agreemenrs with them. It 18 proposed to devote the pro- 
ceeds of the capital subscribed to the purpose of ereciing a iarge 
generating station for supplying power for the operation of the 
tramways, and to serve as reserve for tbe hydro-electric works of 
the Iberica Hydro-Electric Co., with which an exchange contact 
has been completed. The echeme also provides for the renewal of 
the electric rolling-stock of the Vizcaina Co., the conversion of the 
9 . 1 traction, and the extension of these lines 

cession in t is pe i it 
5 is огшег case 18 perpetual, and in the latier it 


; Germany.—The dividend for the Hamburg Tramways 
or 1906 will be 10 per cent., as compared with 9 per eent. in 1905. 


| Paris.—The total receipts of the Compagnie Electrique 
21 de la Rive Gauche de Paris fot 1906 amounts to 
ee 5 | (£85,610). Debenture interest swallows up 550,770 fr 
£22,030), leaving 1,549,489 fr. (or about 403,00) for division. 
rri 1,373,112 fr, (£54,924) in 1904. The dividend will be 
eclared at the annual general meeting on the 21st inst, 
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MARKET QUOTATIONS STOCKS AND SHARES. 


| Tuesday Afternoon. 
Wednesday, March 6th. AR 


ON theme, it seems hardly necessary to write, monopolises all 
attention in the Electricity Supply market. The result of the 
, London County Council election is seen briefly in a series of small 
Fortnight ; : 
CHEMICALS, &o, Price. Ino. or Ded, rises amongst some of the Metropolitan companies“ shares. City 
Ordinary and County Ordinary top the list with a 10s. advance in 
B56 each case, but balf of the latter consists of recovery of last week“ 


1 cwt 6l- Яа loss. Smithfields аге } better at 35s., Edmundsons and Brompton: 
3 „ SES [em wh. | 22). » the same fraction at 24, and 84 respectively. Other shares have 
а „ 8 E з “г | бн эз recovered their dividend, or part of it, ав Westminstera, Chelseas 
а Ammoniac, Fal „ „ e Por owt 15 ss and London Electric Supply. 

a Ammonia, Muriate (crystal) .. Det ion 7200 к Having got what it wanted, in the shape of a defeat for the Pro- 
A Bleaching powder .. жу iy Lam да | E E gressives, the market is rather puzzled to guess what may be likely 
5 за „ NO per ton #15 . to come next. That the L.C.C. Bill will suffer a total eclipse is 
a Copper Sulphate бб лар гие э а rm to M known to be assured, but in what form the Liberal Parliament will 
a eu "White Sugars, з. 2 por ton HS e. sanction another Bill promoted by the electric lighting companies it 
P Mlhsinted Spirit MENDES per fale 2/6 a is difficult to guess. If Parliament considers that the companies 
т Potassium Bichromate, in casks per lb. ma ee cannot cope with the work, and the L.C.C. declines to undertake 
CCC T 34d. a it, a somewhat singular situation will be created. There is 
а Могае oe ee oe : ( * 
„ „ Perchlorate eoe. Der lb, dd. аи no lack of reasons why share values have not appreciated more sub- 
H 1 " lb. Tid. ea А . 
a Shellac үз = E pi es per owt, mo кк stantially. Were there nothing else, the recently issued reports 
« Кыр, Sub ed Hsc аз per den 26 0 x are enough to damp the bullishness of the most fervent admirer 
M ке ' Recovered is ee Ta же 26 P. 2 of electric lighting shares for investment ; the P | Ed 
= ode Bore eis 10%  .. per ton ‚ £10 15 T ments and of the balance sheets are the reverse of cheerful. It is 
y SUE TIL э e ` ru i sad to see the enterprising editor of an electrical trade paper Foris 
> 8 oe ae ee =e И 8 
а Sodium Bichromate, casks — .. per E 10 * the leader columns of a financial contemporary, in order ie dep i 
a „ Cyanide ibasis 100 % .. рег Ib. А E the want of advertising energy amongst the electrical supply 
companies. . 
. METALS. &o. | The general Stock Exchange effect of the Moderates’ success : 
i r ton £200 ws the polls last Saturday was to improve prices just at first. By the 
n * e к per ton £220 ae end of the Monday many of the raised quotations had begun to slip 
св воі to £203 back again. Several leading Home Railway stocks 5 
bbitt's metal i V. Lee : ndon 
k B (rolled metal T to 12") basis рег Ne 11705 ре only to relapse їп а good percentage of the cates. : - е 15 
en Tube ed aren). ёз Б w. 119d. {8 Ordinary, however, rose a point to 71, but City and Sou | 
„ (В d dk . T Ё : 
E „ Wire, basis .. «. ber i» vU . did not change. Metropolitan Consolidated hardened to 434, an 
n 5 deal ** per i 1727 7 Districts kept at 15. Whether the anticipation of relief to the rates 
oa * : 0 inp ] 
g Copper Bars (best selected) .. per ton £128 $2 ine. will be realised, time alone can show. So far as we have been able 
g Copper Sheet PES per ton £126 1 1 5 to gather Stock Exchange opinion, the faith in reduction is less 
e „ Bleotrolytic) сас Е 95 ion 2125 £1 ine. than the impression that no additional burdens will be csst upon 
ERG. „ Rod . Per ton pn bl. ine the London taxpayers for at least three years, and that the 
on 1 H. C. Wire р m Ba шк apprehended Socialist legislation has been laid upon the shelf for 
f Ebon e ae ee oe r lb. 8/- is 4 
f » Sheet oo ee ve pe : 1/9 Ы а time. j 
> ee ee per lb. [ ‘ Е 2 - lo- 
3 aie eo per Ib. 1 1 tll 2 Telegraph issues are quiet, with the usual exception of Sn 
h India-rubber, Para foe ee Ded Pt | iie. 55 American Deferred. After falling to about 194. the price n A 
i ан eee оа warrants) ' por on: J From #11 У jumped to 218, from which it fell again to 21, showing а slight fa 
ca решш 5 ре: 55 44/8 to 60, ie on the week, although the Ordinary and Preferred are about the 
Tap, oe oe ) . 
i „ Wire, galvanised No.8 .. per ton pie } bj: inë same. Eastern Ordinary stock and Eastern Extension i 
g Lead, English Ingo = .. . per ton | muss | improved to a small extent, and Globe Telegraph Ordinary | 
sheet •. per ton Un 126 | Sede, to 10i. Telephone descriptions have little to distinguish them. 
gon " 8 Ё ' d Deferred stocks, and the 
m Manganin Wire No, 8. га bot К i The National Company 8 Preferred ап е SPPE | ad lat 
7, Mica (in original onnes) small .. per Ib. ae 15 Wy. 99 three classes of Preference shares, were all mar | er z 1 
е. "п large . per Ib. 46 ові a week, and the Deferred shows a loss of about two m 0 
; Phosphor Bronze, piain castings рег lb. Mito 1M E {ст the deduction and the income-tax thereupon. The 
p „ rolled bars & rods рег ч Ü 66 110 А stock, however, has improved. 
5 Platinum „ per ов, К. d. i British Electric Traction Ordinary and Preference rose 2 апа} 
F Г . inc. i Е i 
е Silicium Brons Nu esd per in 200 à n ectively, by reason of the elections, the argument IDE 
pc ME E — 09 "жо о үз reni а Sev ore blow, had been struck to all adherents of municipal 
i „ " MU £19110to iie: а í И i i w 
g Tin, Block (English) — .. . Per wn | uc j к trading. It is {о be noticed that Potteries Electric Traction no 
n Wire, Nos. 1 to 16 ..  .. per lb. x fi in their new £1 denomination. i 
3. tals— gure in UM M * ure 
í Mic: My Cee J, per bon &61 to 485 T The new issue of British Columbia Electric Railway Debentur 
k Zino, Bh's (Vieille Montagne bnd.) per ton ДУ 


caused a small decline їп the company's Preferred 100 = 
price receding to 114. Belgrano shares eased off, but Anglo-Arge 


i tro- 
Quotations supplied by :— tines kept firm, though the Debenture atock shed a point. Me 


| { 178. 64. 
тш & Со, litan Electric Tramways Preferred are 1 lower a 
« G. Boor & Co. h Edward : роп я ' 104 have 
> The Britian . . Cou 10. derte Ashby, Ltd. British Insulated shares improved, and Callendors Kelnen 1. 
d F. Wigeins 4 ons. mW 2, Giovi ey б: added the fraction. Another advance made Castner- : ia 
e Frederick Smith & Co. o johnson Matthey & oo, Ltd. British Westinghouse Debenture at 94 is er 2 percent. 
f India Ви аа and Teleg: о The Phosphor Bronze Oo., Ltd, | 


g James & ВЬаКвреагө, 


6 


There is not much trade doing in the manufacturing group. 


А 
Fife Electric Power Co., 140. — һе annual general | 
meeting of the Fife Electric Power (Parliamentary) Co. and ms 

Fife Electric Co:, Ltd., were held at Edinburgh on February 27th. 


m annual 

5 M rg ing di tric Supply Co., Ltd. At the annt 
the managing director, gave Cambridge Elec 1 ‹ ine the adoption 
usce 8 N which was being meeting on February 27th, the chairman, in moving А 


ded in reducing their 
: ‚ rns. The report and of the report, pointed out that they had succee À nily been 
ер ae 5 H. W. Hutchison, Kirkealdy, was assessment by £600 during the year. 9 5 an 
P. ане of the limited company, and the directors of 5 ea о А to their directorate locally. 

= А i follows :— Messrs. 1t was 00 tham, retiring 
the Parliamentary company were appointed ав vas decided to re-elect Messrs, Munsey and Latham, 

8 Iker, Dunfermline; George It was decide re е : M. D. Bradford 

Robert а п йыш кшм), A. R. Holland, directors, and to elect as additional ате art on at the 
г Des Robertson Dunfermline ; and A. R. Young, and Mr. R. F. Scott, both of Cambridge, with rem 

o ; : ' te. 
Kirkcaldy. шла! 
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speaking here of the large towns, where the billet is likely 
to be located; in the country or **mofussil " districts less 
suffices. Single men generally live either in hotels, which 
are seldom even third rate by the home standard; or in 
boarding houses, which are passable; or in chummeries, 
In the last case, five or six men 
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Bae Fluctuations in February, 1907, ac a шт contribution to the series of useful articles 
Е at have recently appeared іп the ELECTRICAL REVIEW, 
М SPELTER (G.0.B’s.) /. somè 5 the cost and conditions of 
7 Fes. 1 4 567 8 111219141518192021 22 25 26 27 28 а in үзө: m ns e Ае in the case of 

£30 countries already dealt with, it has been pointed out that the 
„ 29 See conditions differ widely in various localities, so it is with 
| 28 India. The rate of pay obtainable’ by engineers imported 
bee a EI | Into any country varies, in part at least, with the climate. 
ü „331 The alluring offers to candidates for the West Coast of 

1 Africa are discounted by those who have been there, for they 
n TU OE Fes e p e redd been lucky to return at all. Now, 
T ndia has all climates, according to locality and season. 
" LEAD (ENGLISH) There is the 19 the 5 e the 0:05 апа Ње 
fe Fes. 1 4 5 6 7 81112131415 18 19 2021 22 26 2627 28 cold-moist, the last-named condition sometimes holding 
Н £26 eee good for weeks at a stretch in the hills. | 
1; . ТГ Тһе engineer, however, finds his work in the plains ава 
10 + lO TES rule. The line of the tropics passes very little north of 
5 ИЕШЕ Calcutta, about half the Province of Bengal being within 
E 30 the zone. Bombay, Madras, the Central Provinces and 
x io Т Burma are within the tropics, while the Punjab, United 
H 18 Provinces and most of Eastern Bengal (Assam) are outside. 
a т р The distinction, however, counts for very little. The tropic 
E аа of Cancer, like the Equator, is very much ап imaginary line, 

Я 16 - and some of the hottest places in the peninsula, if not in the 
915 Н я world, аге (astronomically speaking) in the North Tem- 
i perate Zone. In Northern India there are practically three 
| | IRON. 19 1 es aid weather, the rains, and the cold weather. 
ы бй е further south one travels the less one hears of the cold 
ae 101. C 28 component. The greatest extremes are found in the Panjab, 
E 0 / 30000 Were fires may be needed till May and the thermometer 
4 | ur | 
S чы 5-4-5 The ripis on which young engineers from home 
E в: PT iat ш Пош D 1 

„ start, is from Rs. 350 to Rs. 400 a month. Exchange ів 
d TTT scoren |] |] 1T 17 fixed now at Rs. 15 — £1 sterling, or 1s. 4d. to the rupee. 
Ре вз. и І ТТТ) Apart from the satisfaction of knowing the value of a salary 
92. when part of it has to be transmitted to England which is 
7 ТЕСЕ Ч generally the case—fixity of exchange has removed one great 
| вог. |_| УЕ temptation from the man of small means, namely, buying 
i бө | | | BENE eens * Government Paper ” forward for a rise in exchange. In 
| i) 2 Big 2222 222 the 3 when Ше rate was fluctuating like a traction 
`- рем LAN = recorder diagram around Rs. 17 to £1, this amusement was 

| 56, N 2 the ruin Ыш: ' | 
| S EH ТТПТТ NA Now on Rs. 350 per mensem a bachelor can just live 
ZEE E ONERE RR EG ET E RR ERR йй comfortably if he is of an economical disposition, though it 
| sa. LL LILIU ТЇГЇ affords no margin for such luxuries ав life insurance. I am 


» £200 which are comfortable. 
" тея 22222 B join together and take a house on the joint stock principle, 
» 197 LL ER vacancies being filled only by careful selection and invitation 
юв TE H of members. Naturally the standard of living is higher, and 
| 195 T) ЖИШШ ЖШ so is the cost. An average figure for board and lodging in 
i 194 BENS RENE a boarding house all the year round, is about Rs. 150 a 
1 193 | LAST | Eris month, without drinks. Most towns have ice and mineral 
192 LIN BIENES water factories, these necessities being very cheap. The 
191 ia 22 “М, песеввагу seasoning to go with them is not expensive, good 
| 15 HH Ба whisky costing from about Rs. 30 per dozen. Imported beer 
, 188 С Еа costs from 8d. to 10d. а bottle according to locality, but the 
187 @ T breweries in the country make excellent liquor at half that 
186 T T price. Unfortunately, most men are compelled to give up 
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drinking beer after their first year, owing to the existence in 
the human body of a liver. No doubt it has its uses, but it 
comes in for much abuse. Cigars are very cheap and 
excellent, and cigarettes and tobacco far cheaper than in 


England. Servants are individually cheap and collectively 


p рер - expensive, owing to their ways. Caste is an exaggerated 
los | | | trades unionism, each man doing as little as һе can, and 
107 A absolutely declining to do anything outside his regular routine. 
106 РУ A bachelor only needs two personal servants, опе ав table 
195 — servant, and the other to look after his room, receiving from 
o: H- Rs. 10 each per mensem, but the number of house servants is 
102 [7 legion. A married man may pay anything from Re. 120 a 
101 LL month upwards on this score alone. | 
loo LL | In the matter of clothes, the “Colonial outfitter” in 


England should be atudiously avoided. Men sometimes 
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ч provided with all manner of things which may be use- 


ul to an explorer of the caravan type, but are a sheer waste 
of money in India, all having been purchased under the 
impression that there are no European shops. Of course, it 
18 necessary to have enough clothes, including some thin 
ones for the voyage, but even here a flannel suit will see the 
traveller through to Bombay. Оп arrival, under the 
guidance of some one who knows the ropes, suitable things 
can be obtained at very short notice, and in the case of hot 
weather clothes, at very little expense. In all the great 
cities there are first-rate European shops of every description, 
where almost anything can be obtained. And, where 
economy is a consideration, there are native shops selling 
identical imported goods at some 25 per cent. less. Jobn 
Chinaman will make yon a pair of boots for 15s. that will 
outlast his white competitor's 25s. ones. The *'durzee " 
will exactly copy a suit of clothes in any material you give 
him, and at a fraction of the cost charged by the neighbour- 
ing civil and military tailor, who pays high rent for his 
frontage on the main thoroughfare and a high rate of pay to 
his cutter. In the case of hot weather clothes, cottons, 
silks and flannels, the first washing in any case removes all 
remnants of style, unless the process is entrusted to a first-rate 
“ pin-wallah," who is a washerman to whom the rudiments 
of the art of washing clothes are known. The newcomer 
should be careful in this matter of washing clothes. If he 
inquires, he will hear of weird epidemics of skin disease, due 
to the filthy habits of “ dhobies,” who do not work with the 
municipal water supply. Washing is very cheap, Rs. 8 or 10 
per month covering everything. 

І suppose most men have a certain amount of malaria in 
their earlier years, when they taste sweet to the anopheles 
mosquito. Wise people are careful to have no holes in their 
mosquito nets and to take quinine occasionally. It is not 
necessary to have enteric, though it is recognised that a large 
proportion of men living away from the towns get it before 
they are thoroughly acclimatised. For the rest, it is well 
to get vaccinated when the periodical outburst of small pox 
comes, and to go and see the doctor when you feel chippy. 
Rs. 16 is the doctor’s fee per visit, but, as a rule he is 
prepared to compound to attend you when necessary for 
2 per cent. on your pay. 

A wise man insures his life when going abroad, and the 
earlier he begins the lower will his premiums be—not to 
mention the fact that he can borrow on the policy in ap 
emergency. Nearly all life assurance companies charge 
higher rates for India than for Europe, but there are com- 
panies and companies. The writer, under expert advice, 
recently closed a policy that had been running for eight 
years with a very noted company, and transferred to an 
equally sound company, saving considerably on the trans- 
action for an equally valuable policy. 

The languages of India are many, and wherever a man is 
placed he must naturally learn the language of his men if he 
is not prepared to be completely in the hands of his sub- 
ordinates. Down in the south, English is spoken by most 
servants, but in the north the English-speaking servant (and, 
I regret also to say, the native Christian) is generally to be 
avoided. A lingua franca based on Hindustani, shockingly 
corrupted, is the medium in Bengal between master and 
servant or between servant and clerk. The clerks speak 
Bengali, but, of course, English also. Artisans speak 
many different languages and dialects, but have kitchen 
Hindustani in common. It is easily learned. Further 
north-west purer  Hindustani is spoken. Most men 
ride or drive. The keep of a horse in the large 
towns comes to about Rs. 30 а month, but in the country 
districts only a fraction of that. Riding is the finest 
medicine in existence and saves both doctors’ and chemists’ 
hills. Australian horses are plentiful and not expensive ; an 
average price for a hack is Rs. 500. Every one ought /o be 
able to ride on occasion, as it is often necessary. 

Railway travelling is comfortable in so far as the heat 
and dust will allow it to be, and the rates first class are 
about the same per mile as English third class. A “ sahib” 
does not travel other than first or second class, and in the 
latter he is likely on some lines to have native fellow 
travellers. Everyone travels with а hold-all containing his 
bedding, pillows, K., as the seats in all carriages are 
arranged go that a bed can be made upon them at night. It 
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takes some two days to travel from Bombay to Simla or 
Calcutta, or from Calcutta to Madras. In the large towns 
tramways are now springing up, and there are always hackney 
carriages of a sort, a bicycle is very useful too. 

A word in conclusion regarding the married man. If he 
lives in any of the big towns and means to keep up any sort 
of position he will find Rs. 600 a month very tight. If he 
takes two small rooms in a boarding house he may manage 
on a little less, with some discomfort. And to an English- 
man brought out to a vile climate, comfort means а good 
deal. A married man who can afford it takes a flat, but 
from all the presidency towns comes the cry of increased 
rents. Calcutta is perhape the worst, a small upper flat ina 
good part of the town costing from Rs. 200 per mensem 
upwards. Lower flats are cheaper but are usually damp and 
not over healthy. The possession of a tennis court runs the 
rent up instantly. Then the married man must always 
recollect that his wife’s health may not enable her to endure 
the hot weather in the plains. If she has to be sent up to 
the hills, this has to be paid for. 

The warnings of your other correspondents as to immi- 
grating * on spec." apply equally to India. A man witha 
billet and ability can step into a better berth ; the man who 
comes on spec. often has to get what he can, and, conse- 
quently, starts on a plain from which he finds it very 
difficult to rise. Most men go to India on a three or four 
years’ agreement, and after their first hot weather they swear 
by all the gods that they will leave the moment their term is 
up. But they never do, so it cannot be a bad place after all. 

[Previous articles appeared in the ELECTRICAL REVIEW, 
Vol. 59, p. 660; Vol. 59, p. 1031; Vol. 60, p. 172; and 
Vol. 60, р. 326. ] 


PROCEEDINGS OF INSTITUTIONS. 


Central Station Supply Economics; Their Study, and what 
it promises in the way of Cheaper Supply. 


By A. M. Тлүгояв, Member. 


(Abstract of Paper read before the INSTITUTION OF ELEOTRICAL 
ENGINEERS at Birmingham, February 13th, 1907.) 
DEFINITIONS. | 

Plant Load Factor.—The ratio of the average load on the 
generators, taken over the year, totheir aggregate rated power (not 
overloaded, but including spares). 

Station Load Factor.—The ratio of the average load on the atation 
feeders, taken over the year, to the maximum observed load on the 
station. 

Consumers’ Load Factor.—The ratio of the average load given ont, 
or absorbed, by consumers’ apparatus, to the maximum possible 
capable of being absorbed or given out. 

Internal Diversity Factor.—When applied to a motor load, this 
represents, at any instant, the number of times by which the sum of 
all the maximum loads on consumers’ premises exceeds that 
observed at the central station. : 

Unrealised Diversity Factor.—'This is the amount by which the 
observed diversity factor falls short of what it should be in order 


to satisfy the equation: consumers’ load factor x average diversity 
factor = station load factor. 


RUNNING CHARGES AND FIXED CHARGES. 


1. Cva/.—In order to fix ideas and facilitate the investigation that 
follows, the author has represented, in fig. 1, the coal performances 
of a complete station, whose most economical (engine) load is 
3,000 xw. This station might consist of two 500-K w. seta, three 
1,000-xw. sets, and a spare 1,000-x w. set. 

The curve (4 B) represente the engine performance alone. 

Boiler standby losses, steam range and auxiliary plant losset, 
looking at the station as a whole, bring the curve up to (A' B). 

The curve (c D) similarly represente the steam consumption, for 
the engines only, expressed as lb. of coal per unit generated; and 
the curve (c’ р’) represents the lb. of coal per unit generated, 
including boiler standby, steam range and auxiliary plant losses, 
for the whole station. 

Knowing the average engine consumption on test at different 
loads, the plant load factor, and the total consumption per unit 
averaged over the year, as well as the boiler coal consumption under 
test when feeding the engine and the auxilisries, we can construct 
the four curves of fig. 1 and learn the relation of running and 
standing charges for coal. Obviously, the steam consumption 
accounted for by the engines, on the plant load factors frequently 
obtaining (such as 15 to 20 per cent.), leaves the unaccounted coal 


consumption as that chargcable to the standby losses of boilers and 
auxiliary plant, 
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Assume the whole station to be working at ita maximum econo- 
nical load for the complete 24 hours, во that it should be possible 
to realise the guarantees of the makers for the evaporation of the 
boilers and the steam consumption of the engines, and to eliminate 
all standby losses in boilers, pipework, and auxiliaries, &c. 

Asa round figure, 4 Ib. of slack will evaporate the water required 
per unit generated at a cost of 0°16d. (slack ccal at 7a. 6d. per ton). 
Owing to standby losses of all kinds, the actual coal consumption 
in stations of about 1,000 to 2,000 Kw. capacity will be from 8 to 
12 Ip. per unit, or even more; but the above figure of 4 lb. per unit 

ts the whole of the additional coal consumption which 
would be incurred were we able to eliminate starting - up and 


Average load 
Plant load factor 


07. 60 ½¼. 
Fia. 1.—Солт, DIAGRAM FOR STATION. 


Norr,.—Maximum boiler атарогацов taken at 7 lb. per Ib. coal. 
Most economical! == rated load = 8,000 ку. 
Total plant capacity (including spares) = 5,000 kw. 


Mandby loses by throwing upon the station a load (such as a 
restricted-hour load) which merely filled up the capscity of boilers 
and engines that were not running at their most economical load, 
though obliged to be kept under steam to deal with the evening 
peak” or occasional fogs in the day time. | 
The coal bill for a lighting station of about the capacity stated 
be made пр of two items, viz., a “running charge” of 0:164. 
per unit (generated) plus a standing charge of, say, O- 24d. per 
debi "interest-paying" power load is 
ebitable on account of coal with a running charge of 0°16d. plus a. 
charge per unit (generated); the standby 
Te being halved on account of the doubled load factor. 
ion load is debitable on account of coal with a running 
у 00164. plus а standby charge of 0`104. per unit generated, 
e oad factor in this case being taken at 24 times that of 
the lighting, , 
a restricted-hour load, provided it is not undul 
Kochel, is debitable On account of coal with a running chan 
bat if tr only, where there is a traction load on the station as well; 
bod ү is no traction load, it is debitable with 0:164. plus, say, 
(25 per cent. of 0164.) as running &nd standby cbarges 
Jebel, per unit generated. 
А аа Combined САатое,—(Еот equal numbers of units, for the 
charge = je of load.) Coal per unit generated: Running 
091d, 16@; standby charge = 0-15d, Combined charge — 


Add 25 per cent to all f ; 
йл to per unit sold. gures to bring them from per unit 
^ largest sets a coal consumption of 


lack per Kw.-hour, including a fair allow- 
citing a т auxiliaries and for losses in piping, is attainable, 
lor coal at Glasgow, for . per unit generated. The zotal cost 
бом not exceed um or the traction load, including standby losses, 


2d 
Vater and. Petty Stores.—It will be fairly safe to allow 0:020. 


tive}: = 0010 sold, for running and standing c ec- 

miona lighting load; 0°024. and 002d. for Е а lou oF а 
J. Wa) and 0 02d, alone for a restricted-hour load. 

Consider а station with a combined maximum 


d power of, вау, 2,000 kw., of which 1,000 x w. 
ch clase of load. | 


resent the total amount spent 
ated would b die and let (4 B) be that 
0 : e requi or wages on the lighting 
Чот Join (c 4) and produce through (A) till it cuta the scale 


at £2000 per 
through this point, a8 50 annum. 


© per kilowatt for different combined 
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maximum demands of the same station. The running charges for 
light and power are (L) and (r.) respectively. 
И we assume a power load factor of 25 per cent. and a lighting 


load factor of 125 per cent., the combined load factor will be 18} 
per cent. 


Кто. 2.— WAGES DiAGBAM. 


In fig. 3 the standing charge of £1 per kilowatt per annum is 
plotted with the charge per unit necessary to give this return, for 
different load factors, or hours of use per day, determined in the | 


amounting to £500, or 58. per kilowatt per annum. 
annum at 18? per cent. L.F. = 1,635 units, 

Hence average cost per unit = 80-0 pence 

1,635 units 

which we may call roughly 0 04d. per unit. 

In the case-of a combined lighting, power, and traction load, eac 
of a maximum demand of 1,000 Kw., taking load factors of 121, 2 


тк of 1 kw. Д. ann. 
E 
A 


Running charge 
10d per unit 
15-27, Ler. 


= 0'0367d. per unit, 


S D 
Hours p. da. 
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and 30 per cent. respectively, we find a combined standing charge 
per kilowatt of 138. 4d. per annum. From this, with the aid of 
curves, we get for price per unit sold :— 

Average Combined Rate (for equal kilowatts) :— 

Running expenses = 004d. ; standing expenses = 0:1094. 

Average Combined Rate (for equal numbers of units) :— 

Running expenses = 004d. ; standing expenses = 01264. 

When the load is of the nature of.a “ restricted-hour" load, it 
will be evident that, во long as it is also restricted in amount, no 
charge on account of wages is debitable, the expenses of running 
the station being in no way enhanced on account of the new load 
taken on. 

4. Repairs and Maintenance.—After the expenses of repairs to 
mains, meters, buildings, pipework, economisers, condensers, switch- 
boards, auxiliary plant, sub-station batteries, &c., are deducted, 
most of which are almost independent of the number of units 
turned out by the station, we have left for consideration a pro- 
portion of repairs which may, perhaps, represent one-third of the 
total capital cost. When one has further eliminated from this 
the expenses due to accidents or breakdowns, it will be seen that 
we can only fairly debit to running charges that portion of repairs 
probably about one ninth of the whole— which is somewhat in 
proportion to the actua! number of units turned ont by the station, 
such as renewals of commutators, brushes, engine brasses, piston 
rings, boiler tubes, grate bars, &. After a margin of, say, 25 per 
cent. has been added to this charge to cover incidentals, the whole 
of the other coste incurred in repairs and renewals should be called 
the “ standing charge." 

For а comparatively small station, having а maximum output of, 
say, 2,000 Kw. (1,000 lighting, 500 power, and 500 traction), the 
combined charge is frequently of the order of 0:30d. per unit sold. 
This would give :— 

Average Combined Charge (for equal numbers of unite) :— 

Running charge = 0 033d. ; standing charge = 0:267d. 

In the case of a restricted-hour load (subject to а restriction also 
as to its amount), the charge debitable to such a load is virtually 
only ay " running charge " of the interest-paying motor load (vis., 
0°033d.). 
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9. Uther Charyes.—The great bulk of these charges bear no 
direct relation to the number of units sold. An exception may be 
made in the case of office charges, where perhaps 10 per cent. is 
кн to ranning expenses, except incor nection with a traction 
oad. 


APPORTIONMENT OF ToTaL CHARGE TO LIGUTING, POWER AND 
TRACTION. 


We have indicated a method of obtaining the relation existing 
between “running and standing" charges in the more important 
items, and the way in which the combined charges are made up, for 
a given station for lighting, power and traction, whether the units 
sold in all three cases are equal, or whether they are in proportion 
to the load factors of the several loads. Let us now endeavour to 
apply these results to the more complicated case where the numbers 
of units supplied for lighting, power and traction, bear no relation 
whatever to one another. 

We will assume that the approximate running cost has already 
been obtained, in the manner indicated, for each successive item 
comprising the combined expenses; also that the combined 
operating expense of the station is known, and the combined 
charges to be made per unit to provide for all items of expense. 
What we desire to know is, how to proportion the charge per unit 
among the three classes of load— lighting, power and traction, 

For eimplicity's sake, let us take the figures already arrived at 
for running costs (multiplying by 125 to reduce to per unit sold), 
viz. :— | 


Coal = 0'16d. x 1:25 = 020d.; patty stores = 0:02d.; wages = 
0 04d. ; repairs = 0°033d.; sundries = 0:023d. Total = 0:316d. per 
unit sold. 


As an example, let us apply these figures—though they are too 
high for a station of this size—to the Liverpool costs for 1904. 
The units sold for lighting, power and traction were approximately 
8,300,000, 2,054,000 and 19,000,000; total, 29,350,000, approxi- 
mately. The revenue obtained was £228,677, or an average 
figure, over all turee classes of the supply, of 1:88d. per unit. 

Let г, y, s be the three rates (for the standing charges) required 
to be obtained, First deduct from the 1:88d. the sum of the running 
charges (1 88d. — 0'316d. = 1:504.), and we have: 


Lighting 8,300,000 units at xd. z£ a (?) 

Power 2,054,000 ,, at yd. =£ b (27) 

Traction ... 19,000,000 „ at 2d. =£ с (2) 
Total combined ... 29,354,000 units at 1`5644. = £191,000 


From the above we can easily deduce the rates (standing 
charges) 2, у and z, bearing in mind that they are in the inverse 
ratios of the load factors 123, 25 and 30 per cent.; hence the 
quantities composing the total of the standing charges (£191,000) 
are obtained. 

These rates will be found to be respectively 2°71d., 1:36d., and 
1:994. per unit sold, to which must in each case be added the running 
cost = 0:316d.; making respectively 3:02d., 1°67d., and 1:40d. per 
unit sold forthe combined charge. 

It may be said that I have taken the load factors for power and 
traction too low, and that 30 per cent. and 40 per cent. are nearer 
the mark. The effect of taking these values would be to give the 
following values to г, y and z, viz., 3'04d., 1°26d., and 0°95d., to 
which, adding 0°316d. as before, we get 3:35d., 1:57d., and 126d. per 
unit sold for the combined “running " and “ standing " charges for 
the lighting, power and traction loads respectively. It is interest- 
iag to note that the price charged for traction at Liverpool during 
the year in question was 1'16d., which is in fair agreement with my 
1'26d., bearing in mind that the latter figure includes a share of 
olice expenses, which, of course, were not incurred, and that the 
running costs, as already explained, are purposely taken too high. 
The interest charges on traction and lighting cables, &c., would, of 
course, also have to be distinguished and properly debited to get 
the true traction charge. 

What the author wishes, however, specially to emphasise is 
the large standing charge debitable to the power load, viz., 1:26d., 
on the most favourable basis, and assuming values for the 
“running charge" which would certainly be lowered in a large 
station like Liverpool, at the expense of an increase in the 
atanding charge. 

The author also wishes to call the-attention of central station 
eugineers to the enormous possibilities of development opening to 
them if these standing charges can in any way be cancelled or 


reduced, and if it be conceded that the “running charges" are as 
low as he has put them. 


INTERNAL DIVERSITY FacroR—AN OVERRATED ASSET. 


Many electrical engineers have seen, in what we may call the 
“iaternal diversity factor" of the motor load, the supposed key to 
the problem of cheap supply; imagining that the charge per unit as 
determined at the station would haveto be divided by the diversity 
factor, before the charge to the consumer would be arrived at, for 
the reason that the standing charge per annum per kilowatt of con- 
sumer’s plant is undoubtedly less than that per kilowatt of maximum 
demand (at the station), in that proportion. After careful con- 
sideration of this point, however, the author is convinced of the 
fallacy of the idea that the internal" diversity factor of the motor 
load in any way reduces the charge per unit to be made to the con- 
sumer. On the contrary, it somewhat increases it. 

Let it be clearly understood that we are speaking of the fluctua- 
tions of the loads of the individual motors, taken over short periods 
of time such as a quarter-hour or во. That is to say that, while A's 
motor is perhaps working at full load for the period considered, 
B's motor is running empty, with the result that the demand on the 


station during that period is only half that represented by the 
joint rated н.р. of the two motors, i.e., the diversity factor is = 2. 
The author is not referring to any inequality of the motor load 
“humps” (at the station) in the morning as against the afternoon, 
caused by diversity factor; which,so far as he has been able to 
ascertain, does not exist to any appreciable extent. "This inequality 
was referred to by Mr. Wright, in the discussion already alluded 
to, and no doubt where it exists in such a form that the afternoon 
“hump” is Jess than the morning “hump” it is entitled to con. 
sideration to the extent by which it removes the superposed motor 
load from the lighting “ peak." But this case is ошу a mild form 


of a “ restrictcd-hour " load, and as such can be dealt with on similar 
terms. 


% Non-INTEREST-Payina” AND “IpgaL” Loans, 
It will be generally conceded that if a load could be found for 


our generating stations which would at all times accommodate 


itself to the amount of spare capacity available in the generating 
stations and mains, it should not be chargeable with interest, &c., 
charges; unless it is proposed to make the new load bear part of 
the interest charges now borne by the existing light and traction 
loads, 

A farther consideration will, the author thinks, concede that the 
new load should not be debited with any standing charges that are 
now paid by the other loads; but only with such extra standing 
charges as may be incurred by its introduction. Of course, in the 
case of interest charges, if it should be found that the new load in- 
troduced extra items of capital expenditure, say in connection with 
services or mains, it should be debited with these. 

It may also be postulated that, in addition to paying interes 
charges on such extra capital, the load should bring in a margin of 
“net profit " also, to make it worth the catering for. 

A restricted-hour load, advocated by the author in a previous 
paper and not infrequently catered for, is an attempt partly to 
fulfil the above conditions; but, obviously, it suffers from serious 


limitations owing to diy fogs, as well as having great drawbacks 
from the point of view of the customer. 


SToBAGE. 


It will be fairly obvious that the only way to provide a load of 
the above greatly-to-be-desired nature (i.c. not merely a restricted- 
hour” load) and one which shall not, at the same time, incon- 
venience the customer, is by means of storage of the power, either 
at the sub-station or, failing that, at the main station. But the 
weak point of this scheme is its financial aspect. If we put the 
batteries either at the main atation or at the sub-stations, we must 
still charge consumers all existing interest, &c., charges, as well м 
all z“ standing charges incurred outside the station; and the 
question then resolves itself into the capital charges, working 
expenses, and maintenance of the cells (including transformation 
losses), being less, or more, than the interest and standing charges 
saved on the generating plant. 

Personally, the author is of opinion that in most casea the balance 
in favour of the employment of the cella under such conditions is 
very small, the scheme being seriously hampered by those interest 
and other standby charges which are not cancelled by the intro- 
duction of the cells; also by the fact that it is impossible to 
differentiate between power and light, and between existing con- 
sumers and those on the new system; consequently the experiment 
would have to be tried on a very large scale, under conditions of 
minimum efficiency ; in addition to which the price to existing con- 
sumers could not well be lowered, as a very large capital expense 
(partaking of the nature of an experiment) was being undertaken. 
Weare thus led to consider the question of placing the cells on the 
consumers’ premises, and it is in this direction that the author 
believes success will most probably be attained. 

At first the difficulties of capital cost of cells and maintenance, м 
well ав the supply voltage and the number of cells consequently 
necessary on each consumer’s premises, may seem insuperable ; but, 
on the other hand, there are the advantages of having a reserve 
supply on the premises, and recent accidente in London and else- 
where show that these advantages are very real. | ‚ 

The standing and interest charges saved to the station and mains 
are of the order of 2d. to 134. per unit, while the charges incurred on 
account of the cells are not above 4d., and in most cases this 
would provide for а complete renewal of the plates every five 

ears. 

To describe the methods by which the author expects to avoid the 
difficulties connected with the placing of the cells on the con 
sumer's premises, would be going outside the scope of the present 
paper. 

CONCLUSIONS. 


1. The total charge debitable on account of running costa is much 
lower than is generally considered to be the case, varying from 
0°30d. in medium-sized stations to 0°20d. in the largest ones. 

2. For an “ideal” load, this includes all items of expense, right 
up to consumers terminals; provided the mains already exist. 

3. The coal charge is far away the heaviest item of the running 
expenseg. | | 

4. The “running " part of the coal charge is easily estimated for 
any one town as against any other; and for a given class of coal is 
sensibly constant over a large variety of stations. 

б. A large “internal diversity factor” on a motor load may be? 
positive disadvantage. t 

6. Anything tending to improve the combined diversity factor o 
the three classes of load is to be strenuously encouraged. be 

7. Storage on consumers’ premises, if it can be proved ч ù 
practicable, is the only known means of providing а load 1 1 
could be made at all times to accommodate itself to the amo 
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of spare capacity available from the other two classes of load; 

thus realising the highest average combined diversity factor” 
ssible. 

d The reduction of charge which could be made ín many stations 

by marely treating the unproductive capital" charge in the way 

indicated by the author in his paper on “standby charges," is 

quite appreciable. 


APPENDIX. 
Lantern slides exhibited at the close of the reading of the paper 
are reproduced in figs. 4, 5 and 6, and the following table 
shows the average loads on a lighting station whose maximum 


Average | Run. Units | Running | Plant an Coal | Coal for 
e ge ning generated plant load| load 'demand| per | constant 
500 s и sets. factor. | factor. | load unit.? | losses.: 

factor. 
E EM E 16. 
EW KW. percent, |per cent percent! lb per unit 
3,400 4, 000 1, 700, 000 85 68 85 3˙3 U 45 
2400 {3,500 |1,200,000 69 48 60 3:4 0 62 
1,720 |2,500 | 860,000 69 34 43 34 0°87 
1,200 | 1,500 | 600,000 зо | 24 30 3:3 12 
800 1,500 | 400,000 53 16 20 33 13 
600 1,000 | 300,000 60 | 12 15 37 2˙5 
520 [1,000 | 260,000 52 10:4 13 3:8 2:9 
440 500 | 220,000 88 8:8 11 3 34 
380 500 | 190,000 76 | 76 9:5 3:3 4 
340 500 | 170,000 65 6:8 85 34 44 
300 500 | 153,000 60 | 6:0 7:5 3:9 | 5 
260 500 | 130,000 52 | 52 6°5 3:8 57 
ою | 500| 110,000 44 | 44 | 55 | 4 68 
200 500 | 100,000 40 | 40 5 42 75 
160 Н 80,000 32 32 4 46 9:4 
140 500 70,000 28 | 2:8 | 35 | 49 | 107 
140 500 70,000 28 2:8 3:5 4:9 107 
120* | 500| 30,000 24 | 24 | 8 55 | 107 
472 — [6,640,000 | 655 147 |185 3:9 49 
(average) (true av.)| (av.) | (ау.) | (av.) | (av.) 
* 950 hours only. + Three sets of 1,000 kw. each, and two of 500 kw. 


: At 7 Ib. steam per lb. coal. 


$ Bteam range, &c., at 10 per cent. of maxi- 
mum capacity of plant (including spares). 


steam ranges and auxiliaries, these losses being taken in terms of 
the maximum possible output of the station, and assumed constant, 
and plotted with plant load factor as given in column 5. 

Ia fig. 4 are represented graphically in the form of curver the 
results given in the above table. 

Fig. 5 shows the actual results obtained at Grimsby (see Elre- 
trician, April 28th, 1905) for a station having sets of 200 xw. 
capacity, and is comparable with fig. lof the author's paper. Ia 
the ваше figure are shown the results for a single Allen-Westing- 
house 375-Kw. set (sec Electrician, February 26th, 1904). Fig. 6 
shows the cost per unit incurred by installing accumulators on con- 
eumers' premises, plotted with the load factor of the consumers 
motors. The curves are given for three different sizes of instal- 
lation. Interest and sinking fund is taken at 6 per cent. on 
both cells and transformation gear, and is plotted below the 
datum line. 


The Faraday Society. 
Tas ELECTROLYTIC AND ALKALI BLEACRH INDUSTRY. 


Ат the February meeting, held on the 19th ult., Mr. J. В. С. 
Kershaw, F.I.C., read a short monograph and opened a discussion 


` on The Present Position and Future Prospects of the Electrolytic 


Alkali and Bleach Industry." Unfortunately such discussions, as а 
rule, fail of their main purpose on account of the not unnatural reluct- 
ance displayed by manufacturers either to take part in them or to 
furnish correct information that would be of value to workers in the 
same or allied fields of industry. It must be confessed that for this 
reason the discusiion fared no better than was to be expected, 
although Mr. J. C. Richardson and Mr. John Rhodin, both early 
workers on alkali electrolysis, the former identifled with the 
" bell" type of cell, and the latter a party to one of the most 
interesting and famous patent actions ever fought in this country, 
added some very interesting historical information regarding the 
evolution of the types of cell now in general use. со 

Mr. Kershaw’s paper was in three parts, dealing respectively 
with past, pres nt, and future. As regards the past, the author 
inclined to the view that although the original ideas connected 
with the industry were formulated in England, notably by 
Charles Watt in 1851, the early industrial development took place 
almost entirely in Germany, beginning with the Greisheim plant, 
using the Elektron diaphragm cell, in 1889. To this view, Mr 
Rhodin and Mr. Richardson stongly demarred, their opinion being 
that technical developments were'as advanced here as on the 
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— demand is 4,000 Kw. plotted over the whole year of 8,760 
pine ad ne applied to the station considered in fig. 1 of the 
Regel € second column shows the capacity of the running sets 
rated e of 500 hours. The 3rd column shows the units gene- 
o d е average loads of column 1. The 4th column is the 
Ninh mra 3 to the corresponding maximum output of the 
factor for au shown in column 2, and gives the running plant load 
column piv erent periods of 500 hours during the year. The 5th 
Gth со HA plant load factor as defined in the paper; and the 
Rives the Ib “i maximum-demand load factor. The 7th column 
e run i, Coal per unit, for the engines only, corresponding 
gives a first plant load factors of column 4. The 8th column 
approximation to the stand-by losses of the boilers, 


Continent, buf that the industry was severely handicapped in 
England by the twin faults of over-capitalisation and reckless 
0 the effects of which are only now beginning slowly to 
recede. 

The second portion of the paper contained details, as far as 
these are available, and the trustworthiness of which is an unknown 
quantity, of the processes and works now in operation all over the 
world, In England, as is well known, only two works now 
exist: those of the Electrolytic Alkali Co., at Middlewich, 
operating with 3,000 н.р. the Hargreaves-Bird diaphragm process, 
and producing sodium carbonate, bleaching powder, salt, and 
caustic lime; and the Castner-Kellner plant at Weston point, 
using the Castner mercury cell with Kellher's modification, which 
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with a plant of 5,000—7,000 H. p., driven by Mond gas, manufac- 
tures caustic soda, bleaching powder, sodium, sodium peroxide, and 
zine chloride, The Castner-Kellner Co. have erected an extension 
at Wallsend, where 2,000 н.р. will be purchased from the local 
electricity supply company. Mr. Kershaw summarises his figures 
in the Table given below, but he is careful to add that many of the 
figures must be regarded as estimates only, not possessing official 
value. The total annual electrolytic production is estimated at 


110,000 tons of 70 per cent. caustic soda, and 231,000 tons of 35 per. 


cent. bleaching powder, at an average efficiency of 2 tons of the 
former and 4'2 tons of the latter per 8 H.P.-year. There seem to be 
no figures available for the output of bleach by the older methods, 


but Mr. Kershaw estimates that in 1896, 200,000 tons of bleaching 
powder were produced by ' Le Blanc" Works in the United 
Kingdom alone. | 


| асс рану ĩðͥ ааа араасаа а GM DURCH ee og Ng So Sa MG 


| Works Horge-power, 
Country. | Operat- n | | Sus- Build- Sm ре 
| ing. | Closed. hended. ing. ploved. | tension, 
— S SSS E eo ГА a . ЕЯ Ре S 
United Kingdon...) 2 1 | o 19000 2,000 
France aoe ox wy T. 4 0 | 2,000! 6,000 
Switzerland 1: ото! 0| 100, — 
Germany ... 7 0 0 0 16,000 | — 
Austria зг 0! o 0| 3200! — 
Rusaia 0| ol з | о | — | 3700 
Italy 33 0, 0 0 6000) — 
Rpain — 9 | 0 1 о | 3,700! 1,00 
Belgium — 1 0 0| 1,500 — 
United States and l | | | 
Canada ... E 1 0 ! O | 11,700 | — 
| 
Totals "| 27 2 | 8 1 | 54,700 | 12,700 
| | 


Finally, Mr. Kershaw gives his views regarding the future. 
These have been stated elsewhere, but we may briefly summarise 
them as follows:—-The Le Blanc, electrolytic and ammonia soda 
processes will probably continue to exist side by side. In the case 
of the first, alkali and bleach will be produced in diminishing 
quantities, but this will be compensated for by the sulphur deri- 
vatives—sulphuric acid, sodium sulphate, hyposulphite and 
sulphide, &c., which cannot be made by the rival processes, and 
which will yield the profits. The best of the electrolytic processes 
will gradually replace the Le Blanc method for the manufacture of 
chlorine products, and will also produce metallic sodium and 
its derivatives, cvanides and peroxides, The ammonia soda process 
will continue to manufacture sodium carbonate and bi-carbonate, 
but it can never replace the other methods, until at any rate it 
succeeds in makiug chlorine products from ita waste liquors, and up 
to the present all attempts to dothis have failed. 


ROYAL COMMISSION ON CANALS AND 
INLAND WATERWAYS. 


TRCHNICAL EVIDENCE, 


On February 26th, at the Westminster Palace Hotel, the Royal 
Commission on Canals and Inland Waterways resumed its sittings 
under the presidency of Lord Shuttleworth, when evidence was 
tendered by Dr. E. W. Marchant, M. I. I. E. (David Jardine Pro- 
fessor of Electrotechnics in the University of Liverpool), with 
special reference to the application of electric power for haulage 
and other purposes. 

Replying to the Cuarrman, Dr. Marchant said that hitherto 
electrical power had not been extensively used for towing barges 
along canals, for several obvious reasons. In the first place the 
application of electrical power for haulage involved a considerable 
capital outlay, and with the great difficulty met with in raising 
fresh capital for canal purposes, the absence of any scheme of this 
kind in England was not surprising. Secondly, a really satisfactory 
system of electrical haulage had only been demonstrated on a prac- 
tical scale within the past few years, and it was not remarkable that 
while this matter was in its experimental stage, no rapid develop- 
ment took place. There had been one or two cases in which towing 
by electric power had been adopted on unsuitable canals and had 
had to be abandoned; the failure of such schemes had been in 
every case almost entirely due to the fact that the traffic along the 
canal was not of sufficiently large volume. In order that a system 
of electrical haulage might be financially successful, witness was of 
opinion that a good and regular traffic along the canal required to 
ра maintained; for unless a fairly heavy traffic was to be antici- 
pated, the capital outlay involved in equipping a canal with 
electrical haulage, and the consequent charges for interest and 
depreciation would make such a system more costly than one in 
which the necessary capital outlay was less. It was difficult to sgy 
definitely when an electrical haulage scheme became economically 
desirable on a canal, as the results obtained must depend very 
largely on local conditions; but on the Teltow Canal in Germany, 
the conclusion arrived at was, that the adoption of electrical 
haulage, on purely economical grounds (that was taking into 
account only total cost of haulage, including interest and depre- 
ciation on the haulage plant) saved money when the traftic 


exceeded two million tons per annum. This result applied, of 
course, solely to this canal, which was the most elaborately 
equipped of its kind in the world, the total cost (including 
generating stations) with a tractor track laid on both banks, being 
about £6,000 per mile. With a smaller capital expenditure, a 
saving would result, of course, when the trafic was considerably 
less than 2 million tons. The methods of haulage by tractors that 
had been used, might be divided into three groups: (1) Tractors 


running on an ordinary towpath ; (2) tractors running on a light 


railway track laid on the towpath; (3) tractors on an overground 
rail by the side of the canal. The firet type had been used at 
Brussels on the Charleroi Canal, and at Douai, on the Canal d'Aire 
et de Ja Deule; the advantage over the other two lay entirely in the 
small cost of equipping the canal for this type of traction. The 
tractor used on both those canals weighed between 2 and 3 tons, 
and carried a motor of 10 n.r. It had flat-rimmed cast-iron wheels. 
At Douai these wheel-rims were of the corrugated form ordinarily 
employed in this country for road traction engines. Energy was 
collected from overhead wires; where continuous current (as at 
Douai) was employed, only two trolleys were required, while with 
three-phase current (Charleroi) three became ne . The 
tractor carried a seat for the driver and a controller for the motor. 
The cost of equipping the track with the necessary trolley wires 
amounted to about £300 per mile, using wooden poles. In spite of 
this, the system was a very uneconomical one. The efficiency of 
the tractors was only 40 per cent., while the wear and tear on the 
machinery was very heavy. The majority of the wearing parts of 
tbe tractors, continued Dr. Marchant, required replacement in just 
over two years. The main drawback, however, to the system was 
the heavy cost of maintaining the towing path in proper condition. 
While horse traction required only a light cinder or gravel track, 
electric traction, with 25-ton tractors, required a good macadamised 
road, and it was found at Douai that the average cost of upkeep 
was increased from 234 fr. per km., when horses used the track, to 
875 fr. per km. with electric tractors. 

Then you do not advocate this form of haulage?—No. I think 
it is now generally agreed that this system is much more costly, 
in spite of the small capital outlay, than haulage by means of 
tractors running on rails, | 

WITNESS, continuing, said that the two most important installa- 
tions in which electrically-driven tractors running on a light 
railway track were used for towing canal barges, was at Douai on 
the Canal d’Aire et de la Deule, and on the Teltow Canal, south of 
Perlin. That canal was a municipal enterprise, and had been 
constructed under the general direction of Herr von Stubenrach, 
the Landrat of the province of Teltow. Already several large 
factories had been built on its banks, although the canal was only 
just finished, and the price of adjoining land had appreciated to 
five times its agricultural value. The electric installation at Douai, 
with rail tractors, had been in operation for over а year, and 
afforded a very interesting comparison with the electrical system on 
the same canal, in which tractors running on the banks were used; 
which had been in operation since 1897. The overhead trolley 
wire was of the usual type used on tramways, with the exception 
that it was supported from below, as the trolley collector ran on 
top of the wire, instead of pressing ngainst the under side of it. 
The return path for the current was through the rails, which were 
bonded as in the ordinary tramway. The track rails weighed 40 lb. 
per vard,and were laid on wooden sleepers and ballasted with cinders 
апа broken stone, and the cost of laying was about 17,000 fr. per 
kilo, (£1,100 per mile). The cost of upkeep of this track was 
estimated at under 400 fr. per kilo. (£25 per mile) The locomo- 
tives running on it weighed 8 tons, and were capable of exerting a 
a pull of 13 tons with the rails in their normal condition. Efforts 
as great as 1'6 tons had been obtained when the rails were excep- 
tionally dry and clean. This effort was sufficient to tow four boats 
carrying 290 tons each, at 2 miles per hour. The tractor was 


equipped with two 20-m.P. traction motors, operated by a series- 


parallel controller of the ordinary type used on tramcars. The 
track was laid on one side of the canal only, во that locomotives 
going in both directions travelled on it. When two barges met 
they exchanged locomotives and proceeded on their way; this 
arrangement had tbe advantage of keeping a locomotive driver 
more or less on a fixed beat. At Teltow, both banks were equipped 
with tractors, so that no difficulty about passing occurred. The 
canal in this case was divided into sections, on two of which electric 
locomotives were used; a number of locomotives were maintained 
on each section, that is, they travelled along the section, crossed 
over by a bridge, and returned along the other bank of the canal. 
It was intended when the canal was in full operation to maintain 
ав far as possible a fixed time schedule for the barges, so as to 
avoid delay at the ends of the sections. The weight of the loco- 


motives in use on each of the canals referred to was about 8 tons, 
and they were equipped with motors of 8 н.р. (Teltow) and 20 K. P. 
(nominal) at Douai.. The Teltow tractors were designed to tow 
two barges, each loaded with 600 tons, at a speed of 2'5 miles per 
hour, and besides being fitted with driving motors had several 
special electrically-operated appliances so arranged as to enable 
the locomotive to be completely controlled by one man. The 


tractors at Douai were much simpler, and were а great deal 
cheaper, although the two motors were of 20 н.р. The amount 
paid for a locomotive was 8,000 fr. (£320), and the cost of upkeep 
was estimated at about £18 per annum. The tractive effort 
required to haul barges depended on a great number of conditions, 
the most important of which were the speed and the ratio of barge 
section to canal section. At Teltow, with a ratio of 1:5 and ata 
speed of 2:5 miles per hour, the tractive resistance was very nearly. 
2 lb. per ton with a 600-ton barge, The energy consumed Was 
5'6 watt-hours per ton-mile (costing with energy at ld, per Board, 
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of Trade unit, '0056d. per ton-mile), and the efficiency of the 
locomotive was 67 per cent. At Douai, on the Scarpe detour of the 
Canal d'Aire et de la Deule, the ratio of barga section to canal 
section was 1: 522. On the main canal it was only 1: 3°89, and at a 
speed of 2 miles per hour, the tractive resistance was 2'5 lb. per 
ton, with 2 x 300-ton barges. The energy consumed per ton-mile 
was 72 watt-hours (costing with energy at 14. per Board of Trade 
anit, '0072d. per ton-mile), and the efficiency of the locomotive 
68 per cent. It was significant that no greater speed than 
9} miles an hour is allowed on the German canals, while on the 
French canals a limit of 2 miles an hour wasgiven. The objections 
to a higher speed were two-fold ; firstly, the increase in the silting 
up of the canal, and the greater wear on the banks; secondly, 
the greatly-increased tractive effort required. Witness then gave 
figures in support of this latter assertion, which, he said, went to 
show the inadvisability of increasing the speed of towing on canals 
to any very great extent, whatever method of haulage was 
employed. 

Coming to the third type of traction, Dr. MancHaNT said that so 
far it had only been used experimentally on the Erie Canal. The 
system was one in which а raised guide-rail was laid along the 
towing path. This rail was supported at intervals of 25 ft., and 
stood some 3 ft. above the ground level; the total width of a double 
track, one for ascending and the other for descending barges, was 
only 3 ft. 4 in. The complete track weighed 414 lb. per yard. 
The vertical supports were of double tee girdera and were bedded 
in blocks of cement, some 2 ft. 6 in. deep, and about 3 ft. square. 
These upright supports carried cross girders about 36 in. long, and 
those in turn had angle pieces bolted to them for supporting the 
girder which carried the travelling rails. This double girder was 
18 in. deep, and had on its upper surface a Vignoles rail weighing 
301b. per yard and on the lower a 25-lb. rail. For the barges in 
we on the Erie Canal, which carried about 180 tons, this heavy 
track was essential to give the required strength, but naturally the 
construction would be considerably modified in the case of smaller 
barges. Two types of tractor were tried, the most successful being 
ons designed by M. Gerard, in which the pressure between the rail 
and the rolling wheel was proportional to the pull at the tow rope. 
The weight of the tractor was about 2:9 tons, and it could exert a 
pull of 1 ton at a speed of 4'5 miles an hour. At lower speeds the 
tractive effort obtained was 3 tons. When travelling without load 
it attained a speed of 87 miles an hour. The energy consumption, 
when towing a total load of 774 tons (four barges), of which 579 was 
useful, at а speed of 3:3 miles an hour, was 12:8 watt-hours per ton- 
mile (costing, with energy at 1d. per Board of Trade unit, 0128d. 
per ton-mile), the pull exerted at the tow rope being 1:68 tons. 
The estimated cost of construction per kilometre of single track 
was 16,000 fr. (£1,000 per mile). For a double track (I. e., one for 
trafic going up and the other for traffic going down), the cost was 
36,500 fr. (£2,300 per mile). The advantage of a system such as 
this for tunnels and for sections of a canal where the towpath was 
very narrow, was obvious, and it seemed not unlikely that a modi- 
fication of this arrangement (as was, in fact, suggested by Mr. 
Thwaite and Mr. Cawley in 1898) might be adapted for use on 
canals of small section, where the towpath was not strong enough 
for ordinary rail tractors, provided always that the cost of installa- 
tion is not prohibitive. Among other methods that have been 
adopted was the Bouquie system of chain hauling used in the 
Pouilly tunnel, in Burgundy, in which the haulage was effected by 
adrum on the hauling tug, driven by an electric motor. In this 
case the power required for the electrical haulage was obtained by 
means of water turbines driven by the waste water at a lock near 
one end of the canal. Electric tugs with screws had also been 
used. They were employed for a time on the Charleroi Canal to 
tow the barges past quays where a towpath was a practical impossi- 
bility. The objection to tugs was the churning action of the screws 
which stirred up the mud in the canal bed, and to a certain extent 
damaged the banks. "This latter effect was, however, not serious, 
with tugs travelling at a speed much in excess of 3! miles an hour, 
on а canal with a ratio of about 1: 5, since the wash due to the screw 

hardly as much damage as the wave from the barge itself. At 
lower speeds, such as the 24 miles per hour used at Teltow, the 
Passage of the barge along the canal hardly made a ripple in the 
Water, and it was estimated that the saving effected in tha cost of 
upkeep of the canal banks about balanced the extra standing charge 
m in equipping the banks for electric towing bv locomotives. 
| electric tug had only half or less than half the efficiency of the 
; : 90 locomotive, At Charleroi the efficiency of the screws was 
Catal ‚рет ceat., while in some experiments made on the Teltow 
hine it was found necessary to use motors of over three times the 

15 power of those required on the locomotives, to get the same 
The 5 the tow-rope of the tug as was obtained from the tractor. 
ара кыл tug in this instance was driven by accumulators, and 
the le = towing barges across the lakes which formed part of 
dun 1 7 ok the Teltow Canal, the batteries were kept fully 
to 15 y current obtained through an overhead trolley connecting 
Шш e same trolley line which supplies the locomotives with the 

"севвату power, 
the sperimenta Were also made with this tug, along the canal proper, 
30 fert ie being taken to the tug through long trolley poles (about 
arrange ong). Great diffcalty was, however, met with in this 

ting ment, in keeping the trolley on the line. Other methods 
tried Бн collecting devices such as that of Lombard Gerin, were 

the da much success, and the use of this kind of tug both on 

9 * of inefficiency and unreliability was abandoned in 

Wit of traction by locomotives. 
Magie handed in an estimate which had been made out by 
: ат and Halske of the cost of equipping a length of the 
estimate \verpool Canal with electric tractors, together with an 
of the cost of haulage by this method. This canal was one 


which was fairly typical of a great many English canals, though 
the general condition of the banks was better than many others, 
the towpath also was in good order and was of considerable width 
throughout. "The estimate had been made in order to obtain data 
with reference tothe smaller canals which were common in England, 
since the general cbaracter of an electrical iustallation would be 
considerably moditied from that used on tbe Teltow Caval with its 
600 ton barges, or on the French canals where tle larges carry 
nearly 300 tons each. One of the great advantaves which the use 
of electrical energy possessed over all other methods of mechanical 
towing, was the fact that it gave a supply of power, available 
within limits at any point on the canal banks. 

Replying to other questions, Dr. MancBANT said that, speaking 
generally, his information led him to the conclusion tkat electrical 
haulage had only proved successful on those canals where there was 
a good volume of traffic. In all sucversful installations electric 
locomotives running on the towpath had been employed in pre- 
ference to tuvs. The total cost of electrical haulage per ton-mile 
at Douai was '047d., with a traffic of 3,500,000 tons per annum. 
For canals of large section where а good towpath had been raised, 
the most successful method of operation was that in which electrie 
locomotives running on a light railway track had been employed. 
For canals of small section on whith the towing path was not in 
good order, some system of haulage by a tractor running on a raised 
track would appear to be the most feasible. Many such schemes 
had been suggested, but there were no examples at present in 
operation on a practical scale. 

Mr. B. DN ELL also gave evidence on behalf of the Engineering 
Section of the London Chamber of Commerce. He explained a 
trip which he had taken early іп the present year on el. alf of Messrs. 
John I. Thornycroft & Co., with a canal boat, propelled by suction 
gas, from London to Manchester. He gave it as his opinion that 
this form of mechanical propulsion was the best and the most 
economical. 

Questioned as to what difficulty, if апу, he experienced in 
getting his boat through the locks, Mr. DoNELL said that he found 
these a great impediment to rapid transit, and if a complete system 
of through communication by water was to be established, the 
majority of the locks, in his opinion, would have to ve reconstructed 
in order to accommodate larger boats. In many casea ne thought 
it would be advisable to replace the locks by lifts, even if it 
necessitated diverging from the present course of the canals во as 
to concentrate the change of level to one place where tue lift would 
be situated. 

The CHAIRMAN: It has been suggested that electric traction 
might be used in the manner that has been followed on the 
EAM where electric locomotives tow the vessels from the 
bank. 

WiTNESS replied that, in his opinion, there were various 
objections to that system. In the tirst place, he thought the cost 
of installation would be too great. Then the cana! boats would 
not run alongside ships lying in docks or in the estuaries of rivers, 
as at London. Liverpool, Hull, &c. The cost of upkeep would be 
great, and difliculty would be experienced in boats passing each 


other. 


THE SPECIFIC HEAT OF SUPERHEATED 
STEAM. 


THaT very little of a reliable nature is known of ‘re specific 
heat of superheated steam seems to be assured by the fact that 
numerous articles on the subject appear in various p-riodicals from 
time to time, and they all seem to point to very different con- 
clusions. The latest to appear comes out in Envia rij, and states 
that R:gnault's original value has been long discredited, tuough it 
appears from recent experiments to be a fair averave for the specific 
heat of steam at the pressure of the atmosphere when much super- 
heated. The coeffiꝛient is here ssid to range from about 0 46 to 
nearly 0:50 at 600° F. 

Our contemporary considers it very curious that for steam of high 
pressure the specific heat is very high near the saturation point, 
that it then falls to a relatively moderate value, aad finally increases 
again. The high value at or near saturation point is surely to be 


` debited to evaporation, steam being а vapour ratter than a gas 


when first formed, and lacking that perfection oi molecular 
structure which is the property of a true gas. In fact, the molecules 
are imperfect, and still call for more latent heat to ename them to 
act their full part. Carpenter, of Sibley, gives the mean specific 
heat of moderately superheated steam as c = 0462 + 0001525 p 
where р = absolute pressure per square inch in pounds. At 100 Ib. 
pressure this formula gives 0614 as the value of specitic heat, aud 
this value is, of course, high compared with Regnault's figure of 
0'480. Knoblauch and Jakobi, of Munich, in 1905 made experi- 
ments at 2, 4, 6 and 8 kg. per cm?, and from saturation point to 
670" F., that is to say, at absolute pressures of 2844, 568 85:32 
and 113776 lb. The saturation values given are 0450, 07512, 0:548 
0:582. At 392° F. thoy become 0'472, 0492, 0:513 and 0-538. and 
at 662° F. they become 0493, 0497, 0502 and 0:503. Pat into the 
form of curves, the curve for each pressure is looped like a 
suspended rope, starting on the saturation curve at the various 
points de ipd ENDE fairly far apart, and fini-hing 
comparatively close together for all pressur у і 

fatter aa the 5 p es, the curves becoming 

he Munich curves have been measured, and the total begt i 

the steam at each pressure has ben found to vary from 11579 
units at 2 kg. saturation up to 1,3516 at 8 kg: and: 662° F., and 
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in every case the total heat is higher at the lowest pressure, except 
in the case of saturation, the extreme figures for which are 1,157:3 
for 2 kg., and 1,1847 for 8 kg. pressure, whereas at 662° F. the 
same figures become 1,3546 and 1,351°6. Practically at all 
pressures superheated steam has a constant total heat. 

Now, the total heat of steam at any temperature is very closely 


и = 1,050°8 + 0°445 ¢ + 0°26 At ү, and ¢ = the Fahrenheit 


temperature. The value of v rises from 1,1463 B. TH. v. at 212° to 
1,9654 в.тн.о. at 680? F., whence the total heat of superheated 
steam at any pressure is found by subtracting from the above found 
22˙8 (t! — 212 А А 
values a v = 2 js P 150 ~, where A v is the subtracted quantity, 


t! = the temperature of saturation, and ¢ = actual temperature, so 


that і — t = degrees of superheat. 

For steam at 200 lb. and 660°, av calculates to 8'9; the total 
heat is, therefore, 1,355:8 — 8:9, or 1,346°9, and the figures given 
by the formule do not differ by 1 in 1,000 from those of Knoblauch 
and Jakobi. The specific volume is next referred to, and the 


formula given for this is P v = 0 593 T — . 


ЫТ. This is practically 


correct for saturated steam, and reduces to the gas equation or 
P y = RT when the volume of superheat is large, and is therefore 
esteemed reliable at intermediate points. In the above, в = 0:593 
for р in pounds. . 

Apparently the conclusion to be drawn is that for modern 
pressures the coefficient of specific heat for superheated steam is near 
a minimum of 0:50 at 572° F., and is not more than 0'51 at the 
at present impossible or undesirable temperature of 660°. But for 
high pressure and a temperature not above 480° F. the specific heat 
rises rapidly to 0:570 at 396° F., which seems to show why so much 
benefit is got from the first degrees of superheat, for there is really 
so much to be done in perfecting the gasification of the steam. 
Though these last published experiments may not perhaps be taken 
as conclusive, they all help the study on which so much labour has 
already been expended. But what the diagrams and figures seem 
to point to, is that the experiments should go further, for they 
already reach near to the critical point for water, and one wants 

to know what is the specific heat for water at the same temperature 

as steam at the critical point when steam becomes water or steam 
cn very little provocation. Are we to assume them alike, and that 
tne liquid is steam, or that it is water at the same temperature, or are 
we to assume them different when the temperature of the critical 
point would vary widely according as the liquid was steam or 
water? There is singularly little known of water at this point, 
and no little danger in trying to know it. But there are some who 
aver that both water and steam have the same specific heat of 2:0 
when at the critical point of 700° F., or near it. There is nothing 
in the diagrams published wita the article we discuss which points 
to avy such figure as 2:00. Are we then to conclude that water 
falls to a specific heat of little over 0:5? It would seem во if 
Knoblauch and Jakobi are to be relied upon. We are promised a 
complete description of these gentlemen's experiments at an early 
date.—B. 


NEW PATENTS APPLIED FOR, 1907. 


oom pee for this journal by W. P. TRox»sox & Co., Electrical Patent 
gents, ; 


н igh Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


2,1174. “ Improvements in electric switches.“ 
BxxNETT. (Date applied for under Rule 6 of the Patents Rules, 1905, 
January 318+, 1907.) February 21st. 

3,949. New or improved automatic time contact for use in conjunction with 
electrical appliances." А. B. MupiE. February 18th. 

3,958. Electric bell burglar alarm." T. HaLsTArr. February 18th. 

8,962. ''Improvements in electric batteries." F.Ricamonp. February 18th. 

3,968. Improved device for working electric alarms in use with doors, 
drawers and the like.“ H. E. Ives. 


8,974. Improved governor for the engines of petrol electric cars." W. A. 
Stevens. February 18th. 


8,982. ‘Improvements in vessels for containing fused salts during electro- 
lysis." В, O. CowrER.CoLEs. February 18th. 


3,996. Improvements in or relating to magneto-electricignition apparatus.“ 
PRE ELECTRIC IGNITION Co., Lro., and F. H. HALL. February 18th. 

3,997. "Improvements in or relating to electric ignition apparatus of 
internal combustion engines." Тнк ELECTRIC loNiTION. Co., LTD., and F. H. 
Нлл. February 18th. 

4,000. “Improvements in switches for electric circuits." R.P. JACKSON, 
(Date applied for under Patents Act, 1901, March 3rd, 1906, being date of 
application in United States.) February 18th. (Complete.) 

4,026. “Improvements in or relating to rheostats.“ 
18th. (Complete.) 

4,028. ‘*‘ Improvements 
receivers." 

4,081. 


J. H. CHAMBERS and P. F. B. 


А. VosMAER. February 


in and relating to telephone mouthpieces or 
. W. Vickery. February 18th. 


"Improvements in or relating to alternate-current motors.” 
Finn. February 18th. 


4,045. ‘* Improvements in connection with the compensating or commuta- 
tion poles of dynamo-electric machines." FELTEN & GUILLEAUME-LAHMEYER- 
WERKE AcT..Gks. (Date applied for under Patents Act, 1901, February 17th, 
1906, being date of application in Germany.) February 18th. (Complete.) 

4,046. “Improvements in connection with electrical switching and con- 
trolling installations." FELTEN & GUILLEAUME-LAHMEYERWERRE ACT. Gxs. 


(Date applied for under Patents Act, 1901, February 17th, 1906, being date of 
application in Germany.) February 18th. (Complete.) 


4,051. ''Improvements in the production of electrotypes and in apparatus 
therefor.” З. O. CowrER.CoLES. February 18th. (Complete.) HE 


V. А. 


4,055. “Improvements in safety plugs for electric conduits." C. MEYER. 
February 18th. 

4,071. ''Improvements in carbon brushes for dynamo-electric machines." 
G. A. Wiciry. February 19th. d achines. 

4,078. 


* Improvements in or relating to metallic conduits or fi 
electric cables and the like." J. McLzLLaw. February 10th. oe 
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4,0091. ''Improvemente іп or relating to electric Enition apparatus of interna} 


combustion engines." THe ELECTRIC IGNITION 


Lrp., and F. H. 
February 19th. | к 
4.085. ‘‘Infprovements in electric alarm apparatus." G. F. COLEMAN. 
February 19th. 
4,089. 


“Improvements in and/or relating to electric are lamps," G.T, 
FAIRBROTHER. February 19th. 


4,104. Improvements in and relating to wireless telegraphy.” R. J. CROWLEY 
and A. W. Somers. February 19th. 
4,120. 


"Improvements in apparatus for suspending lamps, electroliers and 
the like." J. Eig February 19th. | 
4,128. 


* Improvements in space telegraphy.” J. 8. Втокк. (Date applied 


for under Patents Act, 1901, February 27th, 1906, being date of application 
in United States.) February 19th. 


(Ccmplete.) 

4,182. “ Improvements in systems of electrical distribution.” J. В. Peck, 
February 19th. 

4,188. "Improvements in systems of electrical distribution.” G. 
WESTINGHOUSE. February 19th. 

4.151. Improvements in dynamos." W. M. Morpey. February 19th. 

4,172. Improvements in automatic electro- chemical differential pressure 
regulators.” . WviLLoT and A. FEeRoN. February 19th. (Complete.) 

4,175. 


„Method and apparatus for роон a desired distribution of 
magnetic flux in motors, generators and other electrical apparatus.” R. D, 


Мев»нох. February 19th. (Complete.) 

4.181. “Improvements in method of preventing electrolysis." Тнк BRITISH 
Tromson-Houston Co., LTD. (General Electric Co., United States.) 
February 20th. 


4.182. Improvements in protective devices for electric circuits,” Тнк 


British THomMson-Hovston Co., LID. (General Electric Co., United States.) 
February 20th. 


4,188. ‘Improvements in protective devices for electric ap tug." Tur 
British THoMsoN-HovsroN Co., Ltp. (The General Electric Co., United 
States.) February 20th. (Complete.) 


4,211. “ Improvements in electric motor-generators."’ Crompton & Co., LTD., 
H. C. MacranLANE and H. ВсаскЕ. February 20th. 

4,227. “ Improvements in electrical transformers." 8. E. JOHANNESEN. 
(Date applied for under Patents Act, 1901, March 8rd, 1906, being date of applica- 
tion in United States.) February 20th. (Complete.) 

4,240. "Improvement in commutators for electric machines." SIEMEXS 
Вснсскквт WERKE. G. m. b. H. (Date applied for under Patents Act, 1901, Feb- 


ruary 21st, 1906, being date of application in Germany.) February 90th. 
(Complete.) 


4,268. ‘Improvements in and relating to current collectors for electrically 
propelled vehicles." ALLGEMEINE ELEKTRICITATS Grs. (Date applied for 


under Patents Act, 1901, February 28rd, 1906, being date of application in 
Germany.) February 20th. (Complete.) 


4,282. ** Improvements in electrically-controlled' locking means for use in 
connection with door locks of railway carriages applicable to other locks. 


W.J. Harris. February 21st. 

4,987. “ Improvements in earth“ return couplings for electric conductor 
tubes." T. G. HAxxN end A. E. Incite. February 21st. 

4,298. ‘Improvements in electric light fittings." J. J. WHITTAKER and 


R. STANDRINU. February 21st. 


4.392. “Improvements in or relating to electrio switches.“ 
AND ORDNANCE ACCESSORIES Co., Ltp., R. F 
ruary 21st. (Complete.) 


4,883. “Improvements in and relating to selective continuous electric wave 
telegraphy.” J. Н. WEsB. February 21st. 


4,388. “Improvements in electric receiving apparatus. L. W. Асвтіх. Feb- 
ruary 91st. (Complete.) 


4,3852. Improvements in or relating to carbon electrodes." 
(Kurt Lessing, Germany.) February 21st. 


4,850. “Improvements in or relating to the transmission of electric power for 
driving ships." H. B. Mever. February 21st. 

4,963. ‘Improvements in processes of insulating electric conductors." Тнк 
Ввітіян THomson-Hovuston Co., Ltp. (The General Electric Co., United 
States.) February 215. 

4,964. “Improvements in incandesci 
British Тномвох-Ноовтон Co., LTD. 
February 21st. 


4,997. “Improvements in the construction of automatic electric circuit 
breakers.” A. Ескѕткіх and A. C. Hear. February 22nd. 


4,419. ‘Improvements in and connected with hoklers for incandescent 
electric lamps." L. G. J. Es. February 22nd. 


4,425. “Improvements in and relating to time limit electric circuit breakers.” 
W. M. Scott. February 22nd, (Complete.) 


4,498. “ Improvements in the art of plating iron and steel with alloys ot 
aluminium.“ DrVTscHE WACHWITZMETALL Ak r. Gs. (Date applied for under 
Patents Act 1901, November 22nd, 1906, being date of application in Germany.) 
February 22nd. (Complete.) 

4,499. ‘Improvements in electric servo-motors." M. Couabx. (Date applied 
for under Patents Act, 1901, September 19th, 1966, being date of application in 
France. February 22nd. (Complete.) | 

4455. “ Electric gear for motor cars," W. HARTNELL. February 28rd. 

4,462. “Improvements in hydraulic cranes electrically operated." E. M. T. 
Boppam. February 28rd. 


4,470. “ Improvements in electric power-generating plants. A. LAUTENBACH. 
February rd. Complete.) 


4,476. “Improvements applicable to the trolley arms of electric tramears.“ 
G. F. Norris. February 28rd. 


4,484. “Improvements in jointing devices for electrical fittings," A. G. R. 
CUNNINGHAN. February Brd. 


4,499. "Improved troughing or conduit for underground electrical con- 
ductors.” A. E. H. Dvsskk and A. S. Dussek. February 28rd. 

4.515. Improvements in and relating to apparatus for suspending are 
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of Beaulieu, Ribblesdale, and Stanley of Alderley, the 
Marquis of Lansdowne, and the Archbishop of Canterbury, 
rated the Government high-and low for doing nothing in the 
matter, although the necessity is almost as urgent as when 
the sittings of the Commission ended. It is very urgent 
indeed ; and the proof lies in the fact that the journeys per 
head of the population of Greater London in 1906 were not 
much more than half as many as the journeys per head of the 
populations of Berlin and greater New York, while the 
streets remain so congested that additional traffic arteries 
are required before strangulated circulation can become 
normal. Lord Montagu of Beaulieu used the phenomenal 
growth of the motor-omnibus traffic as startling evidence of 
the speed with which the traffic problem is changing, and all 
the time increasing in seriousness. When the Royal Com- 
mission began work the motor-'bus was a curiosity ; soon 
after they finished it had become a pestilence, if we are to 
believe all we read in the correspondence columns of the 
Times and other papers ; but call it what you will, it carried 
184 millions of passengers last year, and a great deal of that 
was new traffic. 

Parliament may stand still, but London cannot ; it must 
follow the other cities of the world by providing for a con- 
tinual expansion of travel, and the dilly-dally policy of 
successive parties will lead in a few years’ time to a worse 
state of things than that which the Commissioners investi- 
gated. 

We reck no more than Lord Ribblesdale of the 
assurance of the Government that the L.C.C. is not the 
real obstacle to legislation, especially when we read the 
Lord Chancellor's speech. He, it should be noted, served 
on the Commission, and signed its report without reser- 
vation ; the report which held as strongly as it dared that 
it is not advisable to make the L. C. C. the traffic authority 
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and arbiter, and that an advisory board for greater London 
should be appointed ; and he, after a great deal of irre- 
levant talk about the housing question, and the real 
functions of the proposed Board, asserted that the whole 


work of providing traffic facilities for the de-congestion of - 


London belongs to the Municipality. ‘ He had always been 
a supporter of the L.C.C., and, so far as the tramways were 
concerned, they had been a  bletsing to hundreds 
of thousands of the population, while by the linking-up 
of different sections their usefulness had been 
doubled. They ought to do everything they could to 
support the mynicipality in pushing forward the means of 
locomotion in London, so as to enable the people to get in 
and out. This was not a thing in which the Government 
could do much, and he hoped the new Council would fairly 
consider the subject as citizens of London." That was the 
County Council electioneering finish to an inept апа utterly 
inconclusive speech by a Cabinet Minister, and it wanted 
not the Earl of Crewe's snub of the Commission (“ A Treftic 
Board might be one way of solving the question, but there 
were other ways"), nor his final remark that the Govern- 
ment might plead the greater urgency of other matters as 
an excuse for not dealing with this one, to gauge the 
attitude of the Government. 

Of course, if it were only a question of appointing a 
Traffic Board on the lines of the Commission's recommend- 
ation, the necessary legislation need be of the smallest, and 
Parliament's time would be no more occupied than it is in 
passing cartloads of private and non-controversial Bills 
every session ; but the Government were delivering them- 
selves before the new County Council had been elected, and 
doubtless were in fear lest such a Bill should let loose upon 
them the wrath of the L.C.C., which they had not the spirit 
to face. 

We believe it is the intention of the newly-constituted 
Council to take action in the direction of urging the neces- 
sity of the appointment of a Traffic Board upon the Govern- 
ment. We trust that this will prove to be the case—if not, 
then are our hopes dashed, and will be for just as long 
as questions of national importance are discussed in the 
spirit of party politics, which stultifies every good thing. 


For such a youthful battalion the 

The E.E.R.E. Electrical Engineers have had their fill 

oT inthe of honours. The work which they have 

nde“ done at home and abroad has come 
prominently before the eye of the nation ; and none of the 
praises which have been sung in their ears have been 
redundant or fulsome. 

The Secretary for War singled out the corps, which will 
be associated always with the name of Crompton, for special 
mention in the course of one of the most lucid and masterful 
speeches which we remember to have read. 


If Mr. Haldane gets his way—and he is backed by the 
unanimous voice of the Army Council and the Committee 
of Defence—drastic alterations are to be made in the 
organisation of the auxiliary forces, which are to become at 
last a co-ordinated Second Line; but we may be sure that 
the Electrical Engineers have no such dark days, or such 


patriotic sacrifices, бе'оге them as the Militia aad Yeomanry, 
for this is what Mr. Haldane says of them :— | 


An army cannot go to war without its non-combatant unita, with- 
out ita army service corps, its army medical corps, its engineers, 
its telegraphists, its railway men. Where do you get a more 
magnificent field for drawing these elements from than in the 
second line? You have got tbe bighest technical skill among the 
very men who belong to your Volunteer corps. No finer Engineers 
than those commanded by Colonel Crompton, or those in some of 
the Engineer corps in the North, are to be fouud. I doubt whether 
the Engineers of the line can DEPEN with them in knowledge 
and intelligence. You have not only among them a great reserve 
of men, but of officers of the very highest technical skill. 


The grand purpose to be served by the new Seeond Line 
will be that of asound and full reserve for the First Line or 
Regular Army, and Mr. Haldane goes on to say :— 


When we build up our second line, we shall have in view the first 
line and its requirements in these respects, and take some of-these 
non-combatant men and train them in the second line, making 
them supernumerary to their corps, bringing them over along what 
I may call à bridge from the second line to the first on mobilisa- 
tion, so that we may get more men for the first line at much less 
expense than if we placed them on a professional footing. In 
nations where they have compulsory service they take men accord- 
ing to their trade. What is more nat зга! than that we should come 
to the nation itself in the eecond line, which is the home army of 
peace, but prepared for emergency, and ask them to prepare for 


those services which they can give at much less cost than in the 
organisation of our first line? 


After the experience of the South African War, we know 


well that the Electrical Engineers do not shirk foreign 
service, and know how to behave like hardened soldiers when 
they get there, and we can assert with confidence that the 


next war—may it be far distant—will find the Corps still 


ready and keen. 


So much are our comrades valued that, in spite of an 


actual surplusage of Engineers in the Regulars, Mr. Haldane 
says :— 


As regards the Engineers, we have got enough Engineers for the 
Regular Forces—we have even a surplus; and it is a great asset to 
the nation that we should have the magnificent technical corps 
that we have in the second line, and that we do not propose to cut 
down—on the contrary, we propose to organise that element rather 
strongly in the second line forces, and thereby bave a reserve of 
strength in the case of emergency. I doubt very much whether 


there is any better class for working in the field, even under fire, 


than you can vet in the highly-educated men who are to be found 
in some of the corps in various parts of the country. In all these 
cases these men, so far as we want to supply deticiencies in mobilis- 
ation, will get a retaining fee. "They will get, of course, а hand- 
some bonus on mobilisation, and they will be paid at Army Service 
rates while they are out for training ; and generally we shall adapt 
the terms of their service to the requirements of their position. 


It is no small satisfaction to us, and we believe it will be 
a source of pride to the members of the corps, to know that 


they are appreciated in this warm and hearty fashion in the 
Council of the Empire. 


SINCE the tentative strike of the elec- 


5 tricians of the various Paris Secteurs, now 
Strike nearly two years paet, prudent business 


people have seen the wiedom of trusting 
no longer to the present concession holders for а continnous 
service, and many of the principal shops, newspapers, rail- 
way companies, banks and newspaper offices have laid down 
electrical plant for their own particular use. But for this 
fact, the complete suspension of the electric light and power 
service in Paris last week would have had far more serious 
consequences even than are recorded elsewhere in this issue. 
The position of Paris lighting companies is pretty well 
known at the present time, and the general public, no less 
than corporate bodies and business people, are anxiously 
awaiting the establishment of a settled policy which will, in 
the first place, enable them to purchase cheap electrical 
energy. 
monopolised by companies whose concessions were established 
for the ridiculously short period of 18 years, expiring in or 
about 1910. Naturally, conditions have ко changed since 
the time when the concessions were granted, and the manu- 
facture of electrical machinery has been so modified, that the 


The Secteurs into which Paris is divided are. 
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Secteurs find themselves utterly unable to furnish cheap 
energy at the present time, or to enter into any negotia- 
tions for the prolongation of their concessions on the basis of 
‘a great reduction in their scale of charges. Nor are they 
anxious to undertake extensions in their present networks, 
in view of the fact that all cabling and wiring becomes the 
property of the town on the expiration of the concessions, 
whilst the generating plant remains on their hands, a 
very poor asset in view of the present standing of 
electrical science and application. Thus the companies may be 
considered, and natnrally so, in the light of tenants for life, 
who seek every possible profit from their investment, which 
must from ita income provide the interest on the capital out- 
laid as well as the redemption of the capital, during the life 
of the investment. It can easily be imagined that the con- 
ditions are not conducive to an extension of electric lighting 
in the City. ' 

The Paris Municipality has been seized of the question for 
the pasttwo years, and, having regard to the interminable dis- 
cussions regarding the advisability of municipal ownership, 
discussions which were undoubtedly prolonged by the rather 
discouraging reports of municipal enterprises, and the 
results thereof, in Great Britain, the only thing to be done in 
view of the impossibility of arriving at a decision, was to 
provide for a temporary means of carrying on the lighting 
ervice at the end of the present concessions. This was the 
origin of the Mildé-Schneider scheme, which was reported 
in due course in the ELECTRICAL REVIEW ; this scheme was 
favourably reported on by the Prefect of the Seine, and in fact, 
was chosen out of three or four other proposals, French and 
foreign, which were presented to his consideration by the 
municipality, which had previously invited tenders and pro- 
positions from interested parties. | | 

It is admitted that the Milde-Schneider scheme is but 
temporary expedient, but this sort of temporary measure 
has a way of eking out its existence to quite unfore- 
seen limits. This fact, of course, did not escape the 
attention of others besides the promoters and accepters of 
the scheme, that is to say, the men employed in the various 
central stations of the secteura, to the number, roughly. 
of about 2,000. To their minds the scheme was 
permanent enough to allow a very unstable state of affairs to 
intervene between the expiration of the present concessions 
and the adoption of a final régime by the City of Paris. 
Some six months ago the men formed themselves into a 
syndicate for mutual protection, and the very disagreeable 
state of affairs which took place last week is the result of 
their deliberations regarding the intentions of their future 
employers, and their lack of faith in the half-hearted interest 
taken in the matter by the Municipality and Prefecture. 

Short-lived as the strike was, it was effective as far as 
the men are concerned, for they obtained satisfaction from 
the first competent authorities that met their delegates, some 
24 hours after the strike commenced. Threats were used on 
both sides, but the danger of the situation would admit of 
no bargaining, and satisfaction was promised to the strikers, 
whereupon work was partially commenced in the various 
Secteurs, 

People who are well informed consider that the difficulties 
of the situation are not yet at an end ; for, although the 
Prefect of the Seine has promised to intervene with the 
Schneider-Milde concession-holders, it is not by any means 
certain that the latter will agree to the onerous new charges 
entailed without some revision of their tariff, which is 
already somewhat high—we believe the figure has been 
given at 8 centimes per hectowatt-hour, although at first it 
каз endeavoured to obtain the price of 5 centimes only from 
the unwilling promoters of the scheme. In any event, cheap 
power and plenty of it appears as far away from the Parisian 
gtusp as ever, unless the new scheme of transmitting elec- 
trical energy from the Rhone in time prove to be prac- 


getting seem to be the vogue out West. 


ticable and of commercial interest. This is a matter not 
yet settled, althougn the Rhone transmission scheme is being 
studied as one of the posssible means of supplying electric 
power in bulk to Paris and to intermediate places between 


that city and the Rhone River. 


FoR many years we have urged in these 
B American columns better methods of burning bitu- 
oller Furnace . ; ; 
Practice, minons coals, with a view to the avoidance 
of the worst evils of imperfect and 
checked combustion. 

We are not aware that in the early days of our crusade 
the smoke question and the combustion of the soft coals of 
the West had risen into much prominence, but if we are to 
judge from the American technical papers, much has been 
done during the last 15 years, and correct methods of boiler 
One of the several 
methods is, in the case of underfired return-tube boilers, to 
set the boiler much higher above the grate surface in order 
to provide a farnace of greatly increased volume, во as to 
secure time and space for mixture of air with the gaseous 
products of distillation. Such a method may be combined 
with more or less extensive over-arches of brick, or even 
with a brick farnace extending in front of the boiler so as 
better to ensure the temperature necessary for perfect com- 
bustion prior to the exposure of the flame to the compara- 
tively cold heat-absorbing surfaces of the boiler ; this ques- 
tion of temperature being one on which particular stress has 
always been laid in these columns. In the case 
of water-tube boilers, the Western engineers have very 
largely adopted the Dutch-oven type of furnace, and they 
find that it gives them good results both smokelessly and 
economically. They have also very largely adopted modes 
of furnace construction for water-tube boilers, on the lines 
of the Scotch furnace arranged by the Babcock & Wilcox Co. 
in this country—a furnace which, if not so certainly 
smokeless as one entirely of brick, will nevertheless produce 
results out of all measure superior to anything that can be 
obtained from the common setting which allows the furnace 
products to rise directly from the grate surface and to pass 
unmixed between the cold tubes. 

In the current number of Power a furnace design 
by Mr. Bement is shown, with а long over-arch of brick 
entirely outeide the front line of the water-tubes, and a long 
tiled furnace roof laid or threaded upon the lower tubes of a 
Heine boiler, but equally applicable to a Babcock or other 
similar type, all practically as advocated by ourselves for so 
many years. In an editorial on this furnace attention is directed 
to a point which has received little or no previous attention, 
In a fire-brick furnace the temperature attained is high 
and the expansion of the air which enters a furnace at 500° F. 


abs., and is raised to, perhaps, 2,000? F. abs. ог more, repre- 


sents so much work done directly by the heat which is given 
up to the boiler as the gases cool in their further travel. 
This, of course, is only a transfer of heat, but may 
have а small balance of advantage. 

Sufficient evidence is already present in correctly-designed 
farnaces in this country to convince any intelligent 
engineer who is not deliberately averse from conviction 
that the combustion of bituminous fuel can be effected 
smokelessly. Far more evidence is now available in the 
Western- States to the same effect, and progress there is 
far more rapid. The problem of combustion is one soluble 
without the aid of a single patented device. It is customary 
and, no doubt, pleasant to those in authority to lay all the 
blame for smoke upon the poor stoker : but the best of these 


could not give good results with many of the furnaces at 
work in Great Britain to-day. 
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OF THE NEW PHILOSOPHY. 


By W. M. M. 


In the doctrine of the schoolmen of old, * Nature abhorreth 
a vacuum,” the which opinion was held until that Galileo 
Galilei set a term of 82 ft. to her abhorrence ; and, likewise, 
Torricelli, working in another fluid, one of 30 in. or there- 
about. But the vulgar imagine that Nature abhorreth 
equally a vacuum and a plenum; for whatsoever is vacant 
seeketh to be killed and the full to evacuate. To which 
also their rulers and councillors agree, so that they make 
waste places in great cities that they may fill the emptiness 
of the vagabond folk and the wastrels. 

Now jplenvm and v«cuum be terms appertaining to 
matter, yet the philosophers of this time maintain that there 
is no matter; yet not as the sect of the Idealists, who hold 
all things to be but a seeming ; rather they say that matter 
i8 not, sceing that it is made of electricity, which is of two 
kinds, and the only true entity. Of these kinds the more 
active is like unto a gas of exceeding tenuity and vivacity, 
the particles whereof they name corpuscules, or little bodies 
—for in the very denial of bodily existence they confess it— 
while the sluggish or incrt part they denominate atoms, 
following the nomenclature of the Chymick philosophers, 
whom they chiefly deride. Thus comes it that they deny 


neither plenum nor vacuum, but they put either in the place : 


of the other; for what the poets vainly call the * empty " 
air, they hold to be so full of corpuscules that they have no 
space wherein to move, wherefore the air is an obstructor, 
or insulator, of electricity ; but solid brass, or iron, or copper 
is but & vacuity, wherein the electrick gas unceasingly 
passeth to and fro, accomplishing a distance of 60 miles in 
every second of time. 

It is the wont of the sect of the Electricks to meet together 
on the fifth day of every alternate week. Chiefly do they 
worship Mammon, and sit at the feet of Demetrius, the 
coppersmith, yet they pay lip worship to philosophy, and 
would fain hear thereof, if haply they may make gain 
thereby. "Therefore there came lately to instruct them a 
certain philosopher, by name Josephus Johannes Ben Thomas, 
who set forth the whole doctrine of corpuscules and their 
movements in metals, with many cabalistic writings on slate, 
and strange calculations. Chiefly he showed that the cruder 
doctrine, that the electric gas beat about freely in the metal, 
could not be maintained, for that their number was so great, 
that twice-sevenfold the heat that raiseth the temperature of 
the metal would scarce suffice for the corpuscules alone ; 
wherefore he supposed that they did not move freely, but 
jumped hastily from atom to atom. Many other strange 
things he set forth, as that the heat that radiateth from a 
metal was of that strange sort discovered by one Röntgen, 
not many years past ; concerning which the parable of the 
prose of M. Jourdain cometh in mind. 

Now when Ben Thomas had made an end, Demetrius 
arose, and gave out that there was none there who had the 
wit to understand any word of that which had been said ; 
but that he had brought thither a certain nobleman, skilled 
in such matters, who would speak for the ignorance of the 
people. But the nobleman comprehended the guile of him, 
and was wary in his speech, saying that he would await the 
written word. nor stumble over the spoken word, that might 
be evaded. Wherein he showed wisdom, for at a table bard 
by was a scribe, who, with ready pen, had taken down 
every winged word, as it came from the lips of Josephus, 
and it is now printed, so that all men may read: nor is 
there therein one sentence that can be fully known and 
proved to be sooth, but all is conjecture and illusion. 

Then there arose a certain woodlander, hight Ben 
Thompas, silvern of hair and speech, who would fain know 
of Ben Thomas the nature of the Corpuscules. Were they 
electrick or material, the electrions of the Lord of Largs 
(called by others electrons), or particles whereon electrick 
charges did ride? Also, he demanded what force did cause 
them to jump from atom to atom, and what reason there 
might be to suppose the force to act in that manner’ To 
which Ben Thomas made answer that he knew not the 
nature of electricity, nor that of matter, and that if he 
could say what he meant, or define the terms which he 
used, he should be near to solving the problem of the uni- 


verse. The which answer did greatly arride him who now 
writes of this matter; for it put him in mind of an answer 
made by a certain barbarian, one who called himself Twain, 
but whose true name, mark you, was Brother Clement. 
This Twain was, fitly, second in a duel, and having the 
choice of weapons left to him, propounded axes. Thereat 
the other second was greatly disturbed, saying that bloodshed 
would ensue. ‘ That's about the size of it,” replied Twain, 
in the dialect of the barbarians, ** Now, if it is a fair ques- 
tion, what was your side proposing to shed?” In like 
manner the exponent of the new philosophy had come to 
the assembly of the Electricks, with no other intent than to 
expound and make clear at least one small corner of the 
universe ; and to refuse to explain his terms was even to 
make his mission like unto “ the great French duel.” 


PROCEEDINGS OF INSTITUTIONS. 


— 


Central Station Supply Economies. 
By A. M. TAYLOR. 


DISCUSSION, 


The following written communications were received (here given 
in abstract) :— 

Mr. J. H. Bowpxx (Poplar): I entirely disagree with the state- 
ment that ' storage on consumers’ premises is tbe only known 
means of providing a load which could be made to, at all times, 
accommodate itself to the amount of spare capacity available from 
the other two ‘classes of load.“ І cannot conceive of. any 
possibility of prevailing upon consumers to charge their batteries 
at the precise time at which the plant load-factor drops below the 
economic stage, which I venture to compute at 80 per cent. I have 
found at Poplar that this is a favourable load, and one that is easily 
attained with a well-balanced power and lighting load. To my 
mind the whole argument must be in the question, Can we reason- 
ably hope to find a class of consumer who is willing to accept supply 
only at such time as it is convenient for the undertakers to give it?” 
If so, then I for one am willing to consider the question of giving 
such a supply at a price equivalent to the value of the load 
obtained, which would certainly not be based on Mr. Taylors 
system of calculation. And the return I should expect from such 
an ideal consumer would be the actual running cost, plus capital 
charges for service connections, establishment charges, and the due 
proportion of the annual surplus required for reserve fand; the 
further benefit derived from improved station load-factor would 
certainly be acceptable. I think the probability of obtaining this 
class of supply remote. Ав {һе station load-factor is the index to 
the standing charges per B. T. u., во is the plant load-factor an index 
to the running costs, but the station load-factor can only be calculated 
on the annual maximum demand, whereas the plant load-factor can 
be arrived at over any period, no matter how short, and I find that 
the custom of calculating each shift is far more useful than taking 
it over the whole year, as Mr. Taylor suggests. A low plant load- 
factor is often an indication of negligence on the part of the 
running staff, and the more often it is recorded, the closer vigilance 
can the engineer exercise over his running costs. The ratio of the 
total capacity of consuming devices connected, to the maximum 
demand on the station, is cf paramount importance in determining 
a fair charge for each class of supply. I consider that it is most 
practicable to assume the whole of the generating wages as stand- 
ing cbarges, for the simple reason that the capacity of the station 
may be many times multiplied without materially iucreasing the 
running staff, but by increasing the size of the existing unite, and 
by the use of mechanical labour-saving devices; the latter being 
provided out of capital, becomes at once a standing charge. It is 
quite safe to assume as standing charges any costs that do not 
necessarily increase with the output, and are solely controlled by 
the station load-factor, viz., coal, water, stores, station maintenance 
and distributing costs. I should like to corroborate Mr. Taylor's 
figures regarding the possibility of raising steam, under the con- 
ditions named, from low-grade coal at about 7s. 6d. delivered in 
London, by quoting the following extract from the Poplar elec- 


tricity works steam consumption log-sheet for tbc week ending 
ending February ist, 1907 :— 


PoerAR. MR. TAYLOB. 


lb. water per Kw. pos a .. 077 29 
lb. steam used by generators i 21 25 
lb. used by pumps and radiation loss es 5˙0 4 
lb. water evaporated per lb. of coal... 61 7 
lb. coal per Kw.- hour YF гн 4°55) 4 
Average steam pressure A xii 17t 180 
Average feed temperature ok 214° 210 
Average superheat ... Ке таз 91:° 100 


Cost of coal per Kw.-hour 0˙253d. 16d. 


The above results are combined from coal burned on chain grate 
and underfeed stokers, and the average price of coal delivered 
into bunkers is 108. ба, with a boiler load factor of 57°7 per cent. 
Under test conditions I have obtained from slack at 8s. 9d. per 
ton delivered 7:45 lb. water per llb. coal actua’, which nearly 
approaches Mr. Taylor's figure of 0 16d. per unit. 


Ries! 
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Mr. C. E. C. SHaAWFIELD (Wolverhampton): I find myself in almost 
total disagreement with Mr. Taylor's conclusions. Were we to 
socept them as correct, we should be entirely cut off from the pos- 
sibility of entering into power supply on a commercial basis, If 
electrical engineers desire to obtain even the smallest share of the 
vast field of power supply, they can only do во by selling their 
electrical energy at a price which will enable it to compete ona 
commercial basis with gas and steam. Further, they must be able 
to give a supply of electrical energy when and where it is required, 
without any hampering restrictions as to the period of the day at 
which it may, or may not, be used. The tendency, especially in 
the winter months, appears to be towards starting a little later in 
the morning and working later in the evening, with the result that 
between 4.90 p.m. and 6 p.m. the lighting and the motor loads 
overlap. Under these conditions, therefore, a motor load must of 
necessity be charged with that proportion of the capital and other 
standing charges which are directly incurred in order to supply it. 
I contend, however, that Mr. Taylor greatly over-estimates the pro- 
portion of standing charges which are directly allocable to motive 
power supply, and that so far from its being necessary to charge 
from 1jd. per unit upwards for energy sold to power consumers, 
such energy can be supplied at a profit, at a price of from 1d. per 
anit downwards, in practically all cases where the ordinary work- 
inghours of the consumer are 48 per week and upwards. The 
majority of the central stations in the United Kingdom were 
primarily designed for the purpose of electric lighting, and until 
quite recently nearly all extensions of these stations have been 
called for by developments in the lighting load ; traction, although 
supplied from the same station, being regarded as а separate and 
distinct load. I contend that in estimating the cost of supply for 
motive power purposes, such supply should only be charged with 
the capital expenditure incurred in regard to it, and that 
it should not be loaded with those standing charges which 
existed prior to its development, and which would 
have to be paid whether the motor load existed or not. 
If these principles are applied to the case of an existing station of, 
sy, 2,000 xw. capacity, situate in an industrial area with a popu- 
lation of 109,000 to 150,000 inhabitants, it can be shown that it is 
posible for that station to cater for motive power supply at prices 
ranging from 1d. per unit in the case of small manufacturers using, 
say, 12,000 units per annum, down to 6d. per unit (or in some cases 
lower) in the case of large manufacturing works with а consumption 
of 2,000, 000 units per annum and upwards. The correctness ot the 
principle that I have endeavoured to lay down is admitted by Mr. 
Mr. Taylor on page 18 of his paper. The consumer insists upon 
having a supply of power or light whenever he desires to use it, 
and Таш greatly afraid that he would not look with any greater 
favour upon the suggested scheme for placing storage batteries on 
his premises to carry him over the times of peak load on the central 
station. 

Mr. W. A. VIGNOLES (Grimsby): Mr. Taylor's conclusion that 
the running charges in a moderate-sized station work out at from 
d to 3d. ia corroborated by the figures obtained in Grimsby, 
which show that existing supply stations, although of small size, can 
offer very low.rates for a supply of electrical energy, if tbe load 
factor is sufficiently good. For a supply to, say, а flour mill where 


the load is absolutely steady during the 24 hours, and the mill runs 


six days out of the seven, supply could be given at less than 4d. per 
unit and a handsome net profit would still be made, even if the 
works were of moderate size. This is assuming the power taken to 
drive the mill at abont 800 н.р. І cannot understand how anyone 
could suggest that the charge ascertained at the station should be 


. divided by the diversity factor to find the amount chargeable to a 


particular power consumer. Considering the power load only, the 
eharge per unit as determined at the station for the average supply 
must be the average amount to be charged to all power consumers. 
Taking Mr. Taylor's example of motors running with а load factor 
of 7°35 per cent., if it was not for the diversity factor, energy would 


have to be supplied to these motors at lighting rates on account of . 


the poor 1 factor; but, owing to the existence of the diversity 
factor, it is possible to give them а price based on a load of 28 per 
cent. As regards a restricted hours’ supply, I tind that it is suitable 
for certain trades, and at the present time there are over 300 H.P. 
of motore in Grimsby supplied on this system. In towns liable to 
heavy fog, such a system would have to be introduced very 
cautionsly. The price fixed should also be a minimum charge, so 
that very small motors could not get the full benetit of the system, 
38 users of such motors can very well afford to pay the ordinary 
tates. In conclusion, I cannot agree with Mr. Taylor that it would 
be at all desirable to put storage batteries in consumers’ premises. 

Mr. & E. Ркрркх (Sheffield): In practice, there may be a con- 
siderable difficulty in getting sub-stations on consumers’ premises 
to take the batteries and accumulators suggested. I have found it 
none too easy to induce large users to grant the comparatively 
limited space and building accommodation needed for the 
static transformers on our own system. Since my previous com- 
munications with Mr, Taylor, many hundreds of horse-power 
of motors have been added to my mains, and the figures for 
connections and average load go to show that the diversity 
of consumers’ demands is maintained at a high figure. Here 
there is, I consider, considerably more variety in the uses to 
which electric motors are applied than might be found in, вау, а 

e or mining district. 

Mr. W. W. Lac&rg (Glasgow): The whole object of the paper, I 
take it, is to show how we can hope to supply electrical energy at a 
lower figure by reducing the standing charges; for our running 

ев are now getting as low as we can reasonably expect. The 

method most municipalities are adopting is to reduce the capital 

J Writing off depreciation and sinking fund as largely as possible, 
tad not by applying 


the joint, which 
what profits there may be to the relief of local 


taxation, or the subsidising of other municipal undertakings, as 
is done in some English towns. In Glasgow, our capital cost 
per kilowatt has been reduced from £131 in 1898 to £75 in 
1905, partly by writing off capital and partly by filling up our 
stations, and so reducing the cost per kilowatt for land and buildings. 
Mr. Taylor says that a supply of electrical energy cannot be given 
to four motors for less than 1:714. per unit, or £18 14. 11d. per 
kilowatt of maximum demand. He assumes а capital expenditure 
per Kw. of £100, which is equal to an annual charge of £7 10s. per 
kilowatt, but where does he get the other fixed charge equal to 1d., 
excluding jd. for running charges? On page 6 he puts the running 
cost per kilowatt at £1, so that, instead of £7 10s. plus 
£7 19s., it looks as if the figures should be 47 10s. plus 
£1 plus 2,540 units at 25d., or a total of £11 3s. for 2,540 
unite, which is equivalent to an average price of 17054. 
per unit. If the capital cost was £50 per kilowatt in place 
of £100, the above figure would be reduced to 7d. per unit. 
£15 9a. per Kw. of maximum demand on the station, plus jd. per 
unit, shows on the face of it that there is an error somewhere. 
Power companies are to-day quoting £5 per kw. plus }d. per unit, 
and a common rate is 365 hours’ use of the maximum demand at 
6d, and 14. per unit for all further quantity; which is only 
equivalent to £7 12s. per kw. plus ld. per unit, and this rate, we 
know, pays. Mr. Taylor must also, I think, make some allowance 
in his argument for figures for a 24-hour day, as wellas a 9-hour 
day. In Glasgow, while our inaximum demand on the station on 
the Friday before Christmas, 1905, was 16,000 Kw., the sum of the 
maximum demands as recorded on the consumers' demand 
indicators was 22,215 Kw. Any new load should bear some share of 
the interest, sinking fund апа depreciation of the plant required. 
Our American friends have encouraged and developed to an 
enormous extent the supply of electrical energy for lighting 
purposes. After 6.30 p.m. on to midnight, and all nigbt lighting 
for the use of electric signs and for advertisement lighting 
generally, they find they can supply profitably at a low rate. In 
Glasgow we have а fair number of works tbat run night and day, 
and a great many bakeries that commence work at midnight, and 
stop at 8 а.ш. It is not a matter of a low figure per unit, but the 
£ 8. d. per Kw. per annum received for the supply, which is the true 
criterion. 

Mr. M. J. E. Tr RE (South Kensington): I cannot agree with 
the figures Mr. Taylor gives for coal costs. I have taken three 
stations at random to illustrate three of the classes he deals with, 
having plant capacities of 380 xw., 600 kw. and 225 kw. At No. 1 
station (lighting only) the coal per unit generated is 521; at No. 2 
station (lighting and power) the coal per unit is just over 4'9 lb.; 
at No. 3 station (traction and lighting) the coal is 4 84 lb. per unit. 
It, therefore, seems to me that the figure that Mr. Taylor gives of 
8 to 12 lb. per unit is very much too high. Even in the days of 
1899, a station in London at which I was working used to expect to 
get down to about 5 1b. per unit for the year. 

( To be continued.) 


Fuel Economy. 
Ву H. B. MaxwELL. 


DISCUSSION aT LEEDS. 


Mr. GEO. WIvkinson (Harrogate) said: The example cited is much 
too small a plant to warrant capital outlay on conveying plant. 
By the use of small internal tubes within the lower water tubes of 
B. & W. boilers, to gather up the steam generated and convey it to 
the steam drum, the evaporation is increased from 3:87 lb. to 5°07 lb. 
per sq. ft. of heating surface. I bave been experimenting with fire- 
brick-lined Lancashire boiler furnaces, and bave got tremendous 
temperatures, probably 700° F. higher than the ordinary furnace 
temperature. The trouble I find is that you cannot get sufficient 
air into such brick-lined furnaces, and you are liable to pro- 
duce CO instead of COs, which means low economy. With some 
arrangement in the nature of forced draught, I believe there is a 
big future for lined furnaces, even for shell boilers. If you burn 
fuel beyond a certain rate, the evaporation per pound of tvel goes 
down, and there is just one point where you get a maximum evapo- 
ration for a given amount of fuel It is very important to have 
draught gauges. It is a very good investment to tar all the brick- 
work. The best method of closing the constantly varying gaps 
between the brickwork and the sides of the boiler shell is to fill up 
the spaces and the angles with a mixture of half tar and half port- 
land cement, mixing it up to & kind of putty. "This will take care 
of the boiler and keep the flues practically tight, and improve 
matters considerably all round. One engineer has increased 
the temperature of the water in his economisers by no 
less then 50° F. by the application of this cement. Ошу 
where you have а peak load for two or three hours has 
thermal storage any advantage. You can get a heater which will 
raise your feed-water temperature up to steam temperature at the 
rate of 50,000 1b. of water per hour at about a tenth of the cost of 
thermal storage vesscls, which entail heavy capital outlay. The 
Greenwich accident has caused the insurance companies to look 
more especially into the question of thermal storage vessels, and 
other storage vessels have been found which were assumed to be in 
perfectly good condition, but are in an exceedingly dangerous con- 
dition; at the present time I know of a number of thermal storage 
vessels in London and the provinces that are shut down due to 
their dangerous condition. The chief trouble appears to be as 
follows: The ends are pressed out and riveted to the shells; severe 
stresses are set up on the curved surfaces of the end covers near 
ve proved to be beyond the durability of the 
metal, and circumferential grooving has taken place. The Green- 


E 


SS I — ыл ыс MUT хс = наа рса >= K.. с > => ——— —n——— — —— ͤ —— ——ö— . — 


422 | THE ELECTRICAL REVIEW. 


[Уо]. 60. No. 1,529, Мавсн 15, 1907. 


wich plate was found grooved at the bend, and other vessels have 
been found grooved in a similar fashion; the only way to make 
them safe appears to be either to use through stay bolts, or if the 
Board of Trade will allow them, to take the ends out and substitute 
true hemispherical ends. Either method will be very expensive. 
The whole question is exercising the minds of the insurance people 
severely, because Greenwich is not an isolated case. A commonly 
accepted theory, which is not correct, is that with a thermal storage 
vessel you have steam temperature feed. With a vessel 9 ft. in 
diameter, covered with 3 in. of the best boiler covering, it has 
been found there is a difference of 50° F. between top and 
bottom water in the vessel, so that if you take the average of 
the water temperature in the thermal storage tank, it is very much 
less than the steam temperature in the boiler. 

Instead of employing steam traps, all the places where water can 
accumulate and all the steam jackets should be connected to a 
small auxiliary steam main, so that they are continually draining 
thereto, and the wet steam from this main taken to a bank of 
injectors which feed the boilers. These injectors require very little 
repair, and there is little or no trouble with them. They are 
banked in different sizes, во as to be adjustable at all times to the 
load on the station. In that way you are continuously drawing 
out of your steam range the condensed water as it accumulates, and 
the only effect is that the steam is во wet that you do not get quite 
the full rated duty from the injectors. 

Mr. RocEnRSON (Halifax) said: With chain grate stokers it does 
not always pay to keep up a high percentage of СО»; some time ago 
we had a test on our boilers working in the ordinary way. 
During the first month of the test the СО, was kept as bigh 
as possible, an average of 11 to 12 per cent., while during 
the second month the CO, was reduced to 7 or 8 per cent.; 
comparing the two results, the latter came out much the better in 
pounds of coal burnt per unit generated. This was accounted for, 
I think, by the fact that in order to keep the CO; as high as pos- 
sible, coal had to be burnt right to the back of the grate, and con- 
sequently was dumped before it was completcly burnt. In the 
second case, care was taken to see that the coal was properly burnt 
out before being dumped, while keeping the CQO, as high as pos- 
sible, with better results. The difficulty with the chain-grate 
stokers is to keep the excess air from getting up at the back of the 
prate, and I tind that it is better to burn fairly dirty coal on these 
grates, as the ashes and clinker serve this purpose. Ordinary 
brickwork covered with bitumen paint gives good results for boiler 
setting. A maximum temperature of 500° F. is quite high enough 
superheat, and with this temperature no trouble need be antici- 
pated with piston rings, packings, &c., while a great deal of wear 
and tear is eaved, with the great advantage of having practically 
no trouble with joints, &c., on the steam mains. 

Mr. WILSON HARTNELL said: The most modern grates for water- 
tube boilers are roofed over with firebrick, so that the gases are kept 
at the highest temperature, aud thoroughly burnt before entering the 
water-tube chambers. The experiment of putting firebricks over the 
grates of a Lancashire boiler is almost sure to fail, because the 
ditliculty іп a Lancashire boiler is to get a sufficient amount of air 
over the bridge and space for complete combustion. 

Mr. J. W. HAME (York) said: Except in very large power stations 
it does not pay to install coal-conveying apparatus. The upkeep, 
including interest and sinking fund on a certain coal-conveying 
plant, is at least four times as much as it originally cost to lead 
coal by means of carts. The only difficulty I have found with 
induced draught is the difficulty in getting the right speed with a 
shunt-wound motor. I have the rame experience with driving the 
motors for circulating centrifugal pumps. 

Mr. J. McFarn SMITH said: I have experimented with various 
types of fire-bars in Lancashire boilers, and I find that the Knowle's 
rocking-bars give very economical results in connection with Bennis 
mechanical stokers. The bars supplied with mechanical stokers are 
often not the most economical kind, and this is an important point. 
I find it difficult to get the stokers to regulate the draugbt properly, 
and to obtain the most economical results with the above bars have 
found that it is best not to regulate the side dampers of the boiler, 
hut the main damper near the bottom of the chimney, in the main 
flue. Respecting the testing of the calorific value of coal, I 
have found Wild’s calorimeter a cheap instrument, fairly 
accurate, and it gives uniform results. We have found 
the most economical coal to be Silkstone pea slack, giving a 
calorific value of about 13,000 B. TH. v. per lb. of coal, with 6 per 
cent. of ash. Without the advantage of superheaters it is very 
important to put in the best traps obtainable. 


Mr. R. H. Campion (Dewsbury) said: I think that there will be an 


excessive amount of wear and tear on conveyors, and consequently 
there will be a good deal of maintenance in years tocome. With 
mechanical stokers the cheapest grades of coal may be used, but 
the trouble seems to be to get bold of this cheap coal. I should like to 
know from the people who have installed superheaters if they have 
any trouble with the controlling of the temperature. When the 
СО» recorder first came out, where water-tube boilers were installed, 
they found that they were getting about 5 per cent. CO, 
Since then they bave looked after the brickwork and crackea 
plates, and they get very much better results, undoubtedly due to 
the recorder. A man who was working two boilers very hard, and 
had only a small chimney, thought the only possible way to get 
over this trouble would be to install the induced-draught system. 
He has since put in a CO, recorder, and it has enabled bim to shut 
down one boiler. I should recommend people similarly situated 
to put in a recorder before installing induced-draught apparatus. 
Mr. H. E. Үкввовү (Sheffield Tramways) (communicated) : 
Where forcing of boilers is required in order to get through peak 
loads, induced-draught fans are advantageous, but from an economical 
standpoint in a large station tbere is nothing to beat a good 


chimney stack. In the Sheffield power station, with 13 boilers, we 
have six fans running at least 20 hours per day, aggregating 145 H.P., 
and assuming a cost of 25d. per H.P. per hour, it amounts to no less 
than €1,102 per annum in order to get, say, 14 to 2 in. of draught, 
In addition to this running cost the capital expense on fans and 
motors exceeds £2,000, and I could give interesting figures of 
maintenance costs on an eight-year-old induced-draught station. 

Mr. H. B. MaxweE tu, iu reply, said: The example of conveying 
plant was given as an example of the cheapest form of conveying 
plant in existence. It consisted of a worm conveyor over the front 
of some Lancashire boilers, and an ordinary elevator elevating from 
a hopper into which the trucks were tipped ; £20 was eet aside for 
interest, sinking fund and depreciation, and the remaining £20 was 
to drive the plant and provide for the repairs and maintenance, 
On a &mall conveyor like that, the maintenance is, of course, very 
small Mr. Wilkinson states that you cannot force a boiler with a 
chain-grate stoker. With the size of chain grates now being used 
this is not во; with forced draught you can force your boilerto any 
reasonable extent. One of the objections to the water-tube boiler 
is the very large area of brickwork exposed, causing a loss in that 
direction through radiation, and especially through leakage. With 
the metal casing you get over tbe air leakage entirely, and un- 
doubtedly that has had some bearing on the good results we have 
obtained. The thermal storage arrangement is very much cheaper 
than additional boilers. If the increased capital expenditure 
warrante it, your feed should be heated entirely outside the boiler. 
I prefer to bave a little coal go over the back of the dumping bars 
rather than have the very large losses which occur with the back 
grate bare. We have no trouble at the back of the boiler with the 
arrangement we have adopted. The grates have a system of air 
vanes on the back grate, and at light loads, by closing these 
vanes, you shut the air to the back grate. Owing to that 
arrangement, they are putting in very much larger grates, 
and the boiler from which I got such good results has a very large 
grate area. The heating surface is about 40 to 1. Regarding 
the testing of the coal, I have found that in order to make 
the teste binding on the contractor, the best way is to have the tests 
made at the Technical College. I quite agree with Mr. Rogerson 
that 500° F. temperature is quite sufficient superheat. The increase 
in efliciency gained by superheat is very small after dry steam is 
obtained at the н.р. cylinder cut off. The coking stoker, I think, 
is the better one for use-in water-tube boilers. Another form of 
mechanical stoker, the underfeed type, gives perfectly smokeless 
combustion under proper conditions of furnace construction, but 
with this tbere is trouble with the low CO, reading, owing to adifferent 
action altogether, the CO, being often reduced to carbon mon- 
oxide with loss of heat in passing through the incandescent 
carbon on the top of the fire. With regard to the fan, 
I specified a certain speed variation recently, but find it of very little 
use, ав it is almost as economical to regulate on the dampers unless 
the air leakage is excessive. It is very remarkable how swall an 
amount of power the fan takes, and it hardly pays to put in elabora- 
tions, such as commutating poles, to get special variations of speed, 
because the loss in the working of a fan is so small. You can have 
а small speed variation for the larger variations in draught required, 
and do tue rest with your dampers. With pumps, the right thing ів 
to run your motor to work the circulating pump at ite lowest load, 
giving it а speed variation to carry the maximum load. With light 
loads the motor is running under its best conditions. During the 
higher loads, however, the motor is working on a weak field, and 
consequently has not such long periods of these trying conditions. 
There should be no difficulty in getting a sufficient speed variation 
on your motor to deal with a considerable increase in load, 
because the amount of water pumped with a centrifugal pamp goes 
up at a tremendous rate with small variations in speed. 
With mechanical stokers the superheat is fairly ccnstant. We do 
not regulate at all. The maximum is about 570°, and the minimum 
seldom falls below 480°, and this variation gives no trouble what- 
ever. As regards the calorific value of the coal, we have no 
trouble whatever in Scotland. It will usually be sofficient in our 
district to specify a certain colliery. The quality of the coal there 
from different collieries is very consistent. 


The Construction of Overhead Electric Transmission 
Lines. 


Ву A. P. Trotter, B.A., M. Inst. C. E. 


(Abstract of paper read before Тнв INSTITUTION OF CIVIL 
ENGINEERS, March 5th, 1907.) . 


AFTER an introduction which indicates that the paper hardly 
touches on electrical matters, but deals mainly with the mechanical 
construction of overhead lines for the transmission of power, from 
the point of view of security, the author proceeds to divide the 
subject into five sections, relating to wires, poles, arms, insulators 
and flexible poles. | 

Different modes of describing the size of a wire or cable are 
mentioned, and preference is given to the description (in the case 
of electric mains) by sectional area in decimals of а square incb. 
Copper wire varies greatly in it& mechanical properties; the large 
sizes are sometimes weak and soft, being little else than rod. The 
consolidation produced by the draw-plate benefits each smaller size 


in succession, A diagram shows how the tensile strength of copper 


wire varies from 22 or 23 tons per sq. in. for large sizes, up to 30 
tons per sq. in. for the smaller telegraph gauges. The Engineering. 
Standards Committee’s definition of hard-drawn copper wire isf 
not applicable to wire for overhead transmission work; a le 


brittle wire is needed. Elongation should be not less than 1j peg 


эле» 
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cent. in 8 in. The requisite tensile strength cannot be attained by 
oft wire. A sample stress-strain diagram is given, and the Swiss 
and German limits of tensile strength and minimum gauges. 

The next sub-section deals with the stresses on the wire, and a 
disgram shows how the wind-pressure is relatively much greater 
on small sizes, the resultant being about five times the weight for 
Хо. 12 S. W.G. with wind at 30 lb. per eq. ft., and a cylindrical 
coefticient of 06, and only 1:25 times for No. 0000. 

The section on poles opens with reference to the choice between 
wooden and steel poles. Until long spans are found to be practi- 
cable, the use of wooden poles seems best fitted for British work. 
Mexican 40-ft. steel towers for 440-ft. spans are illustrated. A few 
observations are made on the setting, earthing, painting, and 
staying of steel poles, and the cboice between tubular and lattice 
types; and a factor of safety of 6 is suggested. | 

In the case of wooden poles, a factor of safety of 10 seems 
necessary, and the difficulty of obtaining single poles capable of 
withstanding wind-pressure and stress ot the wires is mentioned. 
This points to the use of properly designed A poles. Allusion is 
made to the valuable tests made by Prof. J. Goodman for Messrs. 
Wade, Sons & Co., of Hull, and the most economical design of pole 
arrived а! by these tests is illustrated. — "This section ends with 
reference to the Post, Otlice specification for wooden poles, and the 
depth at which varioun sizes. should be set. A brief sub-section 
deals with danger notices, provision against climbing, angle of 
crossing roads, and minimum height of wires. 

The section on arms refers to the use of channel steel arms, oak 
arms, or iron brackets. Bracing below arms adds considerably to the 
strength of a pole. Standard types of poles and arms used by three 
power companies are illustrated. A sub-section on cradles at road 
crossings points out the advantage of placing the wires in one or 
two vertical rows to reduce the width of a cradle. Cradles are 
divided into three types, and five illustrations are given. The 
uses of insulated and of earthed cradles are compared. and the risk 
of burning the cross wires when a time-limit circuit-breaker. is 
used, is pointed out. A form of earthing-bar is illustrated, and the 
section ends with the Post Oflice requirements at telegraph- 

crossings. 

The section on insulators deals mainly with mechanical details, 
such a8 binding, strap or other guards, and arrangements to 
prevent contact by swinging. | 

The last section discusses the advantages of flexibility in the line 
in the direction of the route, and Mr. G. Scmenza's flexible steel 
structures are illustrated. If, when the line breaks, the poles yield 


instead of trying to withstand the stress, the strain is distributed 


over several poles. 

The author develops a graphical method for treating this problem, 
and after a few simple diagrams arrives at an easy and accurate 
solution fora case where one span, one flexible pole, and a rigid 
anchor-pole are concerned. He concludes with another diagram 
showing how approximations may be formed for other spans. 

In an appendix is given a draft Model Description ` of the 
Board of Trade for overhead-wire construction, which is submitted 
for consideration by the Institution. 


Physical Society. 


Ar the meeting held on February 22nd, 1907, Prof.. J. Perry, F.R.S., 
President, in the chair, a paper on Transformer Indicator Dia- 
grams, by Prof. Т. R. Lyle, was read by Prof. F. T. Trouton. The 
term "transformer indicator diagram " has been applied by Prof. 
Fleming to any series of periodic curves which gives the forms, 
relative phase positions, and magnitudes of the waves of current 
and Ex. F. on both the primary and secondary sides of a transformer 
when working. Such diagrams have been obtained by many 
investigators in different ways, but by none of the methods hitherto 
used haa it been possible to determine directly and independently 
either the wave of magnetic flux r in the core, or the wave of 
magnetising-current turns usually represented by the vector sum 
"Op + Mz. It is shown in the paper that the integral 


(n1€ + nes) CF 


for one cycle is-equal to the total iron loss per cycle, and the 
advantage of being able to determine both тусу + sac, and F 
directly and accurately is apparent. By means of the wave-tracer 
designed by the author, not only can the £.M.F. and current waves 
be accurately determined, but also the wave of magnetic flux 
pulsating in the core of the transformer, and in addition the 
magnetising-current wave, «4C, + лс, can be obtained with the 
‘ame accuracy as any of the other quantities. The paper describes 
tests with a transformer at no load, full non-inductive load and full 
inductive load, New methods of comparing mutual inductances 
and of measuring mutual and self-inductances are given in the 
paper. | 

A paper by Prof. Bragg on Jonisat on of Gases by a-Particles of 
Radinm " was read by the Secretary. 


Stretford Lighting.—The U.D.C. is contemplating a 
large addition to its electricity works. A report on the subject by the 
Electricity and Tramways Committee was considered at a meeting 

week. A report by Mr. T. Miller, the consulting engineer, on 
à proposed extension of plant and mains, to meet the approximate 
requirements of the undertaking for the next few years, was 
Lon and the Committee recommended an application to the 

d. B. for power to borrow a sum of £53,460 for this purpose. Th 
proposal was adopted by the Council. 


LEGAL. 


IN re S. G. Brown’s PATENT No. 1,454, 1899, AND IN rr THR 
PATENTS, DESIGNS AND TRADE Marks ACT. PETITION 
FOR REVOCATION. 


In the Chancery Division of the High Court of Justice on Monday 
last, Mr. Justice NEVILLE delivered his reserved judgment in this 
case, which is abstracted below :— 

In this case revocation is sought of Brown's Patent No. 1,454 of 
1899, for improvements in electric telegraph apparatus. The ioven- 
tion claimed relates to what is called the relay at the end of long 
submarine cables, and claims to give a certainty of contact in the 
case of feeble electric currents, and also to eliminate a varving 
zero in the recording instruments, and to give a better definition of 
the signals than had previously been obtainable. In the case of. 
submarine cables no satisfactory apparatus was (previously to 
Brown’s Patent in 1899) devised, and re-transmiesion had to be per- 
formed by hand. It is not disputed that Brown bas provided an 
apparatus which deals satisfactorily with the matter. His system 
is used in connection with the ercater part of the cable mileage of 
the world, the receipts from licensees amounting to some £7,000 
per annum. The difficulty with regard to providing a satisfactory 
relay in connection with submarine cables arises from the length 
and capacity of the cables. The carrent at the receiving end 
being extremely attenuated, and the signals being retarded at their 
reception and prolonged at their conclusion by the charging-up and 
discharging of the cible and by the presence of earth currents. 
These currents have been collectively described with sufficient 
accuracy for the present purpose as slow, irregular currents. One 
vf the effects of the irregular currents is to produce what is 
called a wandering zero. This result, though not of serious 
importance for the purpose of recording a message where the limits 
of the tape are not exceeded, is fatal to the working of a relay, 
ae some of the signals fail to make the contact with the relay 
circuit necessary for re-tran&miesion, or, in some cases, forward 
the wrong signal. Brown’s apparatus is designed to eliminate the 
irregular currents, to improve the contact made by the moving 
tongue attached to the siphon recorder, and to reduce the friction 
so as to facilitate its movements. Broadly speaking, he secured 
these results, first by short-circuiting or shunting the receiver by 
means of a closed coil or magnetic shunt, so devised and adjusted as 
to allow the passage of the slow irregular currents through the shunt 
to earth, while the signalling current is stopped and passes through 
the receiving instrument, For this purpose he uses a magnetic 
shunt of low resistance and high self-induction. For the 
purpose of improving the contact, he uses condensers, shunting the 
relay as shown in figs. 7, 8, 9 and 94 ; and to reduce friction and 
secure an improved means of making and breaking contact with the 
relay circuit, he makes the tongue bear lightly upon the surface of a 
rapidly rotating metallic drum, sub-divided by an insulated strip 
down the middle, upon which the tongue normally rests: but upon 
the drum being moved to one side or the other by the swing of the 
coil when actuated by the line or cable current, the tongue slides 
upon one or other of the metallic sub-divisions and thereby makes 
contact With one or other of the relay circuits, according to the 
polarity cf the signal actuating the coil. 

The petitioner claims that the patent is bad for various reasons. 
The evidence of his witnesses, Mr. Swinburne and Prof. Thompson, 
taken as a whole, appears to me to amount to this, that the problem 
which Brown pretends to have solved was, in trutb, no problem at 
all, but that the want of a suitable relay. endured for some 30 to 40 
years by the cable companies, was due to the ignorance of cable 
electrical engineers, who, during any part of that long period, had 
only to apply to professors of mathematical electricity to be put in 
the way of immediately supplying themselves with tbat for 
which they had so long been groping. It seems to me that 
the petitioner's witnesses have confused theoretical knowledge of 
electrica! principles with the knowledge necessary for the practical 
adaptation of electrical apparatus for a detinite and novel purpose. 
Ja my opinion, Brown's specification discloses an invention of 
novelty and merit. 

The other points chiefly relied upon for the petitioner were, 
first, with regard to Claim 1, that the claim, as it stande, would 
include the apparatus, figs. 8, 9and 94, without the condenser, which 
is admittedly old. and that the disclaiming note cannot be read 
into the claim, for that would be to enlarge the claim by adding а 
condenser to the parts of the combination claimed. I donot think 
this contention sound. "The disclaiming note reduces the generality 
of the claim by limiting it to those combinations of the kind 
described alone, in which a condenser is used as shown. I think, 
therefore, that upon the true construction of Claim 1, taken with 
the rest of the specification, it relates to those combinations only in 
which a condenser is used as shown. 

The next point was that both Claims 1 and 2 had been antici- 
pated. The points here are, I think, whether Brown's moving 
surface is the mere equivalent of Delany's vibrating tongue or con- 
tact; and, secondly, whether Brown's condenser is applied for the 
same purpose as the condenser used by Delany. Now, a vibrating 
surface is, in а certain sense, a. moviny surface, and the question is 
whether it is à moving surface in the sense intended by Brown. I 
think not. "Vibration as a means of facilitating the motion of the 
relay arm had been repeatedly tried without success, and I think, 
taking the whole specification together, Brown's claim is limited to 
a moving surface of the kind described, te., toa sliding surface. 
It is to be remembered that both Varley and Delany failed, and 
even if Brown had merely combined some of the parts employed 
by Delany with some of the parts employed by Varley, and thus 
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produced a successful apparatus, ne would have been entitled to a 
patent for it. 

The next point is with regard to the use of the condenser in 
figs. 8, 9 and 94. In Varley of 1856 the use of induction plates or 
condensers for the purpose of reducing sparking in relays of electric 
telegraphsis specified. In Delany, No.3,838 of 1890, the contacts of 
& relay are shown shunted by condensers, and the specification 
proceeds, as is usual to prevent sparking.” There is, I think, a 
consensus of opinion that Brown's discovery that the use of con- 
densers, as shown in figs. 7, 8, 9 and 94, operates to reinforce the 
current and thus improve the contact, is new. The conditions under 
which they were employed in Delany's instrument are dissimilar 
to those under which they are employed in Brown's, notably in the 
absence of a sliding contact in Delany, and it seems to me, on the 
evidence, somewhat rash to assert that they do in any practical 
sense operate in the same manner ; moreover, а difference in degree 
may make, and in the present case if that be all, does make the 
difference between success and failure, and finally their use is only 
indicated for the purpose of reducing sparking, which is practically 
non-existent in the contacts of a relay at the end of а long sub- 
marine cable. I think, therefore, that Claims 1 and 2 are good. 

Claim 3 is for Brown’s magnetic shunt. I think that this method 
of Brown's is both novel and ingenious. The example given in the 
specification i8 a resistance of 30 ohme in the magnetic coil and 
500 ohms in the receiver. In both of the methods put forward as 
anticipations, the resistance of the induction coil is to be equal to 
that of the coil, or part of the coil shunted; now the essence of 
Brown's method is the difference in the resistance of the magnetic 
shunt and the receiver, and it has been shown by experiment that 
if the two resistances approximate, the zero is variable. If, there- 
fore, the induction coil suggested by Varley and that described by 
Williams were used in the manner specified by Brown, they would 
both inevitably fail in producing the result achieved by him. 

The next objection is to Claim 4. The employment of initial 
excitation for the purpose specified is admittedly novel and 
ingenious, but it is said that the direction to connect with “any 
suitable source of electricity for exciting the coil, preferably by an 
alternating electric current" is misleading, inasmuch as a source of 
electricity might give а continuous current which would not excite 
the coil. I do not think that an inventor who specifies an efficient 
method of performing the desired operation, but says that any other 
suitable method may be adopted, invalidates his patent if it should 
turn out that the method specified by him is the only suitable 
method. 

This brings me to the last objection, that Claim 6 for a closed 
circuit inductive coil placed in the fork of the bridge of a duplex 
line, and in series with the receiving instrument for the purpose of 
preventing jar to the receiving instrument where a curb transmitter 
is used, is bad for want of subject-matter. It appears that no such 
device was in use before, and that the jarring in question was a 
serious evil, во much во that it is said to have resulted in some 
cases in the abandonment of curb transmitters, I have here to 
determine upon a contlict of evidence. Although the closed-circuit 
induetive coil was old, it had never been employed for the purpose 
specified by Brown; and, having regard to the fact that it success- 
fully met a recognised difficulty in a novel manger, I find that 
there was sufficient ingenuity in its adoption to support the claim. 

I come therefore to the conclusion that the petitioner has failed 


to establish any of his objections, and the petition must be 
dismissed with costs. 


Lacey & Co. v. Отто Момвтер, LTD. 


In the King’s Bench Division on Friday and Saturday, March 
8th and 9th, Mr. Justice A. T. Lawrence had before him this case, 
which was an action brought by Messrs. Lacey, Clirehugh and 
Sillar, consulting electrical engineers, of London and Manchester, to 


recover £89 15s. professional fees, from Messrs. Otto Monsted, Ltd., 


margarine manufacturers, of Southall, London, and Godley, 
Manchester. Defendants alleged negligence on plaintiffs’ behalf, 
and counter-claimed £264 3s. 7d. damages. 


Mr. Lewis Thomas was for the plaintiffs, and Mr. Dodd repre- 
sented the defendants. 

The action was fought on the counter-claim. In 1901 the 
defendants entered into contracts for the installation of electric 
lighting and power plant at their Southall works, and retained the 
plaintiffs as consulting electrical engineers, to advise them and 
supervise the work. Messrs. Royce, Ltd., of Manchester, contracted 
to supply and erect the machinery, and guaranteed its good work- 
ing for a year, and Messrs. W. T. Glover & Co., also of Manchester, 


contracted to supply the cable, defendants themselves undertaking 
the laying of it. After the installation, defendants made complaint of 
sparking on the commutator, and a Mr. Bentley thereupon visited 
their works and sought to remedy this, and other alleged defects 
Defendants asserted that he resorted to an improper process of 
“burning ont,” thereby causing leakages in the cable, and 
necessitating the purchase of new cable. They contended that 
he acted with the sanction of Mr. Broughal), one of plaintiffs’ 
representatives, and was, in fact, sent to the works by the plaintif 
firm. Plaintiffs, on the other hand, repudiated all liability with 
regard to the laying of the cable, seeing that defendants themselves 


undertook the work, and denied that Bentley acted on their 
behalf, or that Mr. Broughall ever suggested or approved the 
“ burning out" process. They maintained that Bentley was sent to 
the works by his employers, Messrs. Royce, Ltd., in pursuance of 
their guarantee, which it was agreed that firm fulfilled by ultimately 
installing new machinery, Defendants further submitted that Mr. 
Olirehugh undertook to personally supervise the work, and that in 
this he failed, making only three visita in all, none of which were 


made when the trouble arose. Plaintiffs denied any such promise, 
and asserted that efficient supervision was exercised. 
On Saturday evidence was called оп defendants’ behalf. 


Mr. Schon, managing director of Otto Monsted, Ltd., said that 


he arranged with Mr. Clirehugh, of Manchester, to get out speci- 
fications and supervise the erection of electric lighting and power plant 
at their Southall works. Mr. Clirehugh promised to give his personal 
services, and he was to test the whole plant, and hand it over to 
them when it was found satisfactory. Mr. Clirehugh paid several 
visits to the works in the summer of 1900, but when trouble 
occurred to the plant he never visited them at all; and a Mr. 
Bentley, of the firm of Royce, was sent when they complained. 

Cross-examined, WiTNESS said that Royce, Ltd., guaranteed the 
machinery for 12 months, but no guarantee was given by Messrs. 
Glover & Co. with the cable. He maintained that Mr. Bentley 
came to the works as the representative of the plaintiffs, and not of 
Royce, Ltd., and said they complained that Bentley improperly 
switched on the full current, and thus developed a fault in the 
cable. 

Mr. JouN THOMPSON, engineer-in-charge of the machinery at 
defendants’ Southall works, spoke of efforts made by Mr. Bentley 
to prevent sparking in the electrical machinery, and of leakages 
occurring in the cable subsequent to the adoption of а process of 
"burning out.” agreed upon between Mr. Bentley and Mr. 
Broughall, plaintiffs’ representative. 

In cross-examination, WiTNESS said he could not swear who 
suggested the burning-out process, and he admitted that subse- 
quently Mr. Broughall declared that it was an improper thing 
to do. 

Mr. JOHN GREY, electrical engineer in the employ of the defen- 
dants, corroborated. He stated that it was not until a new 
generator was put in that the plant worked properly, and, in answer 
to his Lokps nir, he admitted that it worked properly with the old 
cable. 

Mr. Dopp submitted that it was clear there had been a lack of 
reasonable supervision in allowing Bentley to use the improper 
burning-out process, and he pointed out that Mr. Clirehugh only 
visited the works on three occasions, and Mr. Broughall on five 
occasions. 

His LonpsurP pointed out that defendants never complained 
about the cable; all their complaints related to the machinery 
supplied by Royce, Ltd., who, under their contract, had made things 
right. 


Mr. Justice LAWRENCE, in giving judgment, said he thought there 


жав no case made out of negligence or want of skill on the part of 


the plaintiffs. The whole difficulty seemed to have arisen from the 
mode in which the defendants made the contracts. One was for 
the supply of machinery, with a 12 months’ guarantee, and the 
other was for the supply of cable. They took upon themselves to 
lay the cable, although they were told it was a matter requiring 
technical skill and care. If there had been any fault in 
the cable when it was laid, and if the plaintiffs had been guilty 
of improper .inspection before it was delivered, he should 
have thought that they were liable, but there did not seem to be 
any evidence of that. Apparently, the cable was a good enough 
cable when it was delivered, and after it had been laid it worked 
properly and stood the test. How could he, therefore, say that the 
plaintiffs were negligent with regard to it, merely because some 
six or eight months afterwards it turned out defective? He could 
not find it. If he could have found that Bentley was really 
plaintiffs’ man, deputed by them to do their work, he should have 
thought that defendants had made out a good case. He was not 
satisfied that Bentley exercised as much care and skill as he ought 
to have done, but there was not a shadow of evidence to suggest 
that he was the plaintiffs’ man. He was Royce's man. There had 
been an attempt to establish a personal promise on the part of 
Mr. Clirehugh to supervise, but he found no such request in the 
correspondence. All that was asked for was advice and suggestions. 
They were given, but by no means always followed. ‘There was no 
evidence of negligence, and there must be judgment for the 
plaintiffs on the claim and counter-claim. 

Judgment was accordingly entered for the plaintiffs for £86 128. 
with costs, and the counter-claim was disallowed. 


DISPUTE OVER A SWITCHBOARD. 


THE case of the Improved Electrical Supply Co. v. Sowerbutts and 
Rogers came before Judge Woodfall in the Westminster County 
Court on March 6th, plaintiffs claiming £17 16s. 2d. for goods sold 
and delivered to the defendants, electrical engineers, of High Road, 
Kilburn, who connterclaimed £90 9s. 14. as damages for breach of 
contract, in connection with a switchboard. 

His Honour found for the plaintiffs on the claim, and the 
defendants on the counterclaim, each for the amount claimed, with 


Costs. 


AUDENSHAW U. D.C. v. MANCHESTER CORPORATION. 


Ar the County Palatine Chancery Court at Manchester, on Tuesday, 


an action was brought by Audenshaw U. D. C, against the Manchester’ 


Corporation. The plaintiffs claimed specific performance of an 
agreement dated March 21st, 1900, whereby the Corporation under- 
took the supply of electrical energy within the district of the 
plaintiffs, and which was confirmed by the Electric Lighting Orders 
Confirmation Act, 1899. The plaintiffs further asked that the defen- 


dants be ordered to fulfil their obligations, and there was als a 


claim for damages to, or in substitution for, specific performance, 
Mr. Granv, for the U.D.C., said the transaction reflected no credit 
on the Manchester Corporation. Bome years ago the chairman of the 
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Electricity Committee of the Corporation, Mr. Lloyd Higgin- 


bottom, conceived the idea that Manchester should be the emporium 


of electricity for the whole of the surrounding districts. In order 


to bring about this result, he approached all the adjacent autho- 
rities, and in the case of the plaintiffs a scheme was carried out, 
whereby the order was transferred to Manchester. Ever since 1899 
the plaintiffe bad been vainly endeavouring to get the Corporation 
to fulfil the obligations they undertook. At this time Audenshaw 
was in the position of being wooed by two suitors, Manchester and 
Ashton-under-Lyne, and the Manchester Corporation were aware 
that the plaintiffs were receiving offers from Ashton. In 
December, 1900, they were told that every effort was being 
made to furnish a supply of electricity, but later on, 
after the resignation of Mr. Higginbottom, the Corporation asked 
the plaintiffs to allow a main to be laid from the reservoirs at 
Audenshaw for the purpose of supplying water to the electricity 
generating station at Stuart Street, and in consideration of their 
pushing the matter on, said that electricity might be obtained at 
an early date that was agreed to. 

Mr. S. L. PEARCE, the chief electrical engineer of the defendants, 
and Mr. J. Cooxson, the mains surveyor, gave evidence. 

His Honour the VICE-CHANCELLOR said it seemed to bim that the 
suggestion that tbe work would not be commercially profitable had 
nothing to do with the case. The Manchester Corporation did pot 
exist for the purpose of profit, but for the inhabitants’ benefit, and 
they bad incurred duties to the residents of Audenshaw which they 
could not get out of. He made a declaration that the Manchester 
Corporation had been in default under the agreement, and ordered 
that within six months they proceed with the work involved under 
that agreement. Tbe plaintiffs did not want an inquiry as to 
damages, and the defendants must pay the costa. 

Mr. MABERLEY, for the defence, who had submitted that the 
court had no jurisdiction, and that the U.D.C. had no right to sue, 
intimated that the Corporation might desire to carry the matter 


farther. 


NEW ELECTRICAL DEVICES, FITTINGS. 
AND PLANT. 


€ Aston " Brush-holders. 


The accompanying illustrations show two patented types of 
brosh-holders made by Messrs. Урвїтүз, Lrp., which have been 
approved by the Admiralty, and are also supplied to other 
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Tyre CA BRUSH-HOLDER. 


users, The type C A brush is made in two sizes, for small motors 
aud dynamos, in which the position of the brushes is fixed; it is 
of very simple construction, and gives au almost uniform pressure 
over a long radial range. The carbon brush is simply pushed into 
its holder, and the latter into its place in the machine. ate 
The W F type also has a long range of practically uniform 
pressure, and this ie adjustable to any desired extent by means of 
а worm feed. It is a very simple and compact device, of stiff 
design, and two or more can be placed close together. The holder 
is made in four standard sizes. Messrs. Veritys also make the 
well-known A E type, suitable for reversing motors and large 
machines, and have put down special machinery for the purpose of 


making brash-holders. 


New Patent Semaphore Arm. 


We have received from the inventor, Mr. J. A. Paxton, of the 
Liverpool Overhead Railway, particulars of bis patent automatic- 
ally illuminated and reversible semaphore arm, for use on electric 
railways or where an electrical supply can be obtained. 

The object of this invention is to render signals more discernible 
by night or day, but more especially by night, thereby minimising 
the risk of accidents euch as those which have 60 frequently 
occurred lately owing to drivers passing signals when at © Danger. 

The improvements consist in the semaphore arm carrying & line 
of light проп its face or upon both faces, in addition to the present 
coloured spectacles, and also in causing the semaphore arm to 
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reverse its face in the act of swinging, the said line of light 
changing colour automatically; the red light is shown when 
the arm is raised, and a green light when it is lowered, or differeot 
colours could be used to distinguish between Home and 
“ Distant" signals. Similarly in daylight, with all lamps extin- 
guished, the red face of tbe reversing arm is presented to the driver 


ILLUMINATED RevERSIBLE RatLWAY SIGNAL ARM. 


when the arm ie raised, whilst its white or green face is presented 
when the arm is lowered, thus giving the driver a further means of 
noticing the signal, especially when entering terminal stations, 
where so many signals are grouped together and the liability to 
make mistakes occurs. 

Referring to the drawing, it will be seen that the spectacle 
casting is in two portions, one portion carrying 
the spectacles, whilst the otber portion carries the 
wooden arm, and is revolvable upon a trunnion, 
which is mounted in а bearing in the spectacle 
casting. Fixed on this trunnion is а pinion wheel 
which meshes with a rack upon the post; conse- 
quently, as the arm is raised or lowered, this 
pinion causes the outer wooden portion of the arm to 
rotate and make half a turn. Two separate and 
insulated contact pieces appertaining to the lamps 
are positioned on the arm so as to engage with two 
electrically-connected contacts on the post, whereby 
the lamps are lighted, only one colour being lighted 
at a time, and that only when the arm is in its correct 
raised or lowered position. 

Amongst the advantages attending the use of this 
invention are mentioned: (1) The greatly increased 
conspicuousness of the visual signal; (2) the change 
in the position of the coloured lights in addition 
‘to the change of colour; (3) in daylight the reversing 
arm presents its white or green face when lowered. 
The warmth of the lamps and the fact of their 
reversing will prevent the signal from becoming 
obscured by snow, &c. 


Tyre W F BBUSH-HOLDER. 


Wood Casing and Troughing for Electrical Work. 

In the course of a receut interview with Mr. Wightman, of 
Messrs. Вввовоғт & WiGaHTMAN, тр, of Harris Street, Bradford, 
we learnt that, owing to the state of great prosperity in America, 
there has been an advance in the price of prime quality American 
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TARRED WOODEN TROUGHING. 


white-wood (i. e., Canary wood), and a very considerable advance is 
still proceeding. One result of this is that prime quality casings 
for electric wiring will be much dearer. Mr. Wightman bas had 
a very lengthy experience in the selection of suitable timbers, and 
he knows just what are the requirements for this class of work. 
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We inspected some specimens of the American white-wood casing, Mr. Reaves Harris, K.C., addressed the Committee on behalf | 
for which the firm have built up so fine a reputation, and a com- of Lord Calthorpe. He said thatif the proposed tramway was ron (olliers 
parison of it with an inferior qualitv which is to-day being along Harborne Road it would greatly depreciate the value of his pu L 
demanded makes one deplore the prevailing request for cheapness, client's property, and he was confirmed in that by the experience SEL 
which in tbis case can but mean nastiness. The inferior quality is gained as & result of the construction and electritication of the pi 
too easily split, and has a readiness to shrink and curl itself up into tramways along Bristol Road. enu. 
all manner of undesirable shapes at the least provocation. We also Evidence having been given on behalf of the Harborne Railway сїр 
had put before us evidence which went to show that wood casing Co., Mr. Stephen Bellon, civil engineer, also gave evidence against ue 
appears to be coming into vogue again pretty considerably. It has the Bill. He said that from his knowledge of the tramwsy traffic csi dt 
recently been specified for a number of large buildings, such as in Birmingham he did not consider it would be a sound commercial lam ЗЫ 
asylums, mills, hospitals, infirmaries and warehouses. undertaking if the tramway were constructed to Harborne, He ur 
Messrs. Beecroft & Wightman, Ltd., are also manufacturers of I 


tarred wood troughing and bridges for electric cables laid on the 
solid system. A junction box for branching purposes, a hardwood 
cradle, and an end section view are illustrated on the preceding 


In his opinion it would be an exceedingly liberal 12 7 
page. This troughing is made in any size to order. and many sizes estimate to say that £3,000 per route mile would be earned. He zu or 
are stocked. All troughiug supplied is soaked in boiling pure estimated that the average would be about £2,500 per mile. отш 
Stockholm tar, After hearing further evidence the Committee ugain adjourned, "v 

Channel Tunnel:Rallway Bill.—This Dill came before Mr. T 

LEGAL QUERY COLUMN. Campion, Examiner, on the 7th inst., for further proof of com- DS 

| Questions addressed to the Editors for insertion in this column should pliance with standing orders. Mr. Cameron, for the promoters, Dre 
be written on one side of the paper. Free use of fictitious names was unable to prove that the necessary statutory m+etings of the ra 
may be made, Answers are furnished by a barrister-at-law.] shareholders of the &cuth- Eastern and London and Chatham Rail. Ms 
ways had been held, and had to accept a non-compliance with — 


No, SI.— Patent. Rights of Emplayer ind. Employed, 
“но” writes :—' Having in view improvements of importance 
in the construction of a special electrical apparatus now in usc by 
the firm with whom I am employed; and as these improvements 
would considerably add to the output of work with a decrease of 
maintenance, I wish to know if the improvement can be patented 
by me. The original apparatus was patented some years ago by a 
well-known electrical tirm, and all the improvements 1 have in 
view would he of the greatest importance to my firm.” 

*." The following declaration, which is extracted from the 
judgment in a leading patent сазе, appears to answer fully the 
question above propounded :—'' I am not aware," enid the Solicitor- 
General in Heald's case, 8 R.P.C., 430, “of any authority which 
lays down that the invention of а servant, even made in the 
employer's time, and with the use of the employer's materials and 
at the expense of the employer, thereby becomes the property of 
the employer, so аз to prevent the person employed from taking 
out a patent for it." That is the law as now recognised in the 
Courts. Ergo“ should see a patent agent without delay. 


PARLIAMENTARY. 


Birmingham Corporation Bill. 


On Thursday last week Lord Saunderson's Select Committee of the 
House of Lords commenced the consideration of the Birmingham 
Corporation Tramways Bill to construct tramways at an estimated 
cost of £79,500. 

Mr. Balfour Browne, K.C., Мт. Н. Lloyd, K.C., and Mr. Jeeves 
appeared for the Corporation. 

Mr. BatrouR Browne, K.C., in opening the case, said that in 
1904 the Corporation introduced a comprehensive scheme for 
tramway extensions, and it was then proposed to, construct a 
tramway through the districts of Edgbaston and Harborne ; but 
although in 1905 the Corporation got 32 miles of single track 
authorised, the proposal for the tramway in Edgbaston and 
Harbornei was dropped. The means of access to Harborne from 
tbe city were very bad, and it was in consequence of a memorial 
from Harborne that the present proposal was made. 

Mr. ALDERMAN BEALE (chairman of the Tramways Committee) 
gave evidence in support of the Bill. 

Mr. A. BAKER, manager of the Corporation tramways, also gave 
evidence with regard to the proposal before the Committee. He 
estimated that the amount which would be charged against capital 
account was £81,270 after eliminating the cost of cables, which 
would be borne by the Electric Supply Committee. The interest 
and sinking fund would be about 6; per cent., and therefore on 
capital expenditure the annual charge would be £5,486. He 
provided fora five-minute service of cars with 438,000 car miles 
run during the year, and took the receipts per car mile at 11d. and 
the expenses at 6:.d. 

On Friday Mr. H. E. SrircoE, surveyor, gave evidence, and said 
the total length of route proposed was 3 miles 2 furlongs 3 chains. 

Other evidence of purely local interest was called, and Mr. 
Moon, K.C., addressed the Committee on behalf of а number of 
objecting residents and owners of property in Harborne, and 
urged that the proposed tramway would depreciate the district. 

On the Committee resuming on Monday, a large amount of local 
evidence was tendered in opposition to the scheme. 

After hearing evidence of a similar nature from shopkeepers апа 
private residents, the Committee again adjourned. 


believed the working would eventually result in a charge on the 
rates. To make the route pay it would be necessary to take £6,000 


per mile, and he did not believe there was sufficient traffic to obtain 
that return. 


respect to Clauses 57, 58, and 59. These are clauses empowering 
the two companies to apply funds to the new undertaking. The 
Bill wil now have to go before the Standing Order Committee, 
who will decide whether or not the standing orders shall be 
suspended and the measure allowed to proceed. 


Devonport Corporation Bill.—This Bill should have been 
considered by а Select Committee of the House of Lords on 
Wednesday last week, but, as there were no appearances in opposi- 
tion, the Bill was removed from the list and ordered to go before 
the Unopposed Bill Committee. Under the Bill the Corporstion 
are asking for additional powers in connection with the electrical 
undertaking, and in connection with the supply of energy to East 


Stonehouse, the order for which they have taken over from the 
Urban District Council. | 


Rawtenstall Corporation Bill.—It has been decided by the 
Standing Orders Committee of the House of Lords that this Bill 


shall be allowed to proceed, providing that Tramways Nos. 10, 11 
and 114 be struck out of the Bill. 


London County Council Tramways.—' The Standing Orders 
Committee of the House of Commons has decided to dispense with 
Standing Orders in the case of the L.C.C. Tramway Bill, on condi- 
tion that Tramways Nos. 14, 2, 24, 2h, 4, 5, 6, 7, 8, 9 and 9a be 
be struck out. The lines thus struck out includes the proposed one 


down Tottenham Court Road and tramways in Shoreditch and 
Hackney. 


Middlesbrough Corporation Bill.—The Select Committee of 
the House of Lords appointed to consider this Bill report that all 
opposition has been withdrawn. The Bill provides for the con- 
struction of a transporter bridge across the Tees, and power is taken 
to work the bridge by electrical power. 


Cavehill and Whitewell Tramways.— With reference to this 
Bill, which, it will be remembered, was strongly opposed before the 
Examiner by the Belfast Corporation, the Standing Orders Com- 
mittee of the House of Commons has decided that it shall procced, 
providing that Clause 6 be amended in various particulars. Amongst 
other things, the words requiring that works sball be carried out 
under the superintendence and to the reasonable satisfaction ofthe 
engineer of the promoters, and providing for the determination of 
differences between the said engineer and the Corporation by arbi- 
tration, are to be struck out. 

The Standing Orders Committee of the House of Lords has also 
decided that standing orders may be dispensed with in the case of 
the above Bill and that it should be allowed to proceed. 


.. BUSINESS NOTES. 


Bankruptcy Proceedings.—G. M. SELLICK.—At the 
sitting of the London Bankruptcy Court on 5th inst., the public 
examination was held before Mr. Registrar Linklater, of 
Geo. Montague Sellick, manufacturer of electrical accessories. 
The accounts show total liabilities £649, of which £440 is expected 
to rank against assets valued at £114, after deducting £17 for the 
preferential claims. Questioned by Mr. Egerton б. Grey, Official 
Receiver, the debtor stated that having previously been employed 
as clerk to a firm of electrical engineers, he, in June, 1895, com- 
menced business without capital, as a manager of electrical 
accessories. The business, which was always conducted from his 


f private residence, was successful until the early part of 1904, 
At the resumed sitting of the Committee on Tuesday, Mr. FREE- since when, owing to foreign competition, it had continuously 
MAN, K.C., addressing their Lordships on behalf of Edgbaston, 


contended that the tramway scheme was not wanted by the rate- 


payers, and had been promoted in absolute disregard of their 
wishes. 


declined, and he was compelled to file his petition. He attributed 
his failure and insolvency to competition with foreign trade, to 


want of capital, and to the illness of himself and his wife. The 
examination was concluded. 


8 
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Colliery Installations.—Messrs. ERNEST SCOTT AND 
Mountain, Lro., of Newcastle-on-Tyne, inform us that amongst 
recent mining work carried out by them are the following instal- 
lations :— 

Butterley Iron Co., for Kirkby Colliery, two compound 
horizontal engines of 500 H.P., driving by ropes on to two 310-K w., 
three-phase generators, current utilised for driving six endless rope 
haulage gears, with friction clutches to the rope wheels, each 
haulage gear being driven by a motor of 80 to 100 н.р. This 
colliery is worked practically electrically throughont, as in addition 
to the underground equipment, the whole of the screen and surface 
works are driven by three-phase motors supplied by the same firm. 

For the Wigan Coal and Iron Co.s Manton Colliery, near 
Worksop, a power plant consisting of three-coupled compound 
horizontal condensing engines, each capable of developing 600 H.P., 
and driving Scott & Mountain crankshaft three-phase alternators, 
each capable of developing up to 400 xw., 50 cycles, 500 volts. 
Energy is at present utilised for driving three sets of main 
shaft pumps delivering 3,000 gal. p.m. to the surface, these pumps 
being of the three-throw type, and each driven by а motor of 
190 нр. Two additional pumps are being supplied in another 
seam, which will then complete the electrical] equipment. 

Fortbe Butterley Co.'s Portland Colliery, a coupled compound 
horizontal condensing engine and generator of 100-K w. capacity, 
the power being utilised for hauling and pumping underground. 
For the same company they have aleo in hand large installations for 
Loscoe, Bailey Brook, Birchwood and Harkshay Collieries. 

Tbe firn has made considerable progress in the introduction of 
centrifugal pumps for main shaft work. 

For the Kent Collieries, two Scott-Mountain combined three- 
crank compound engines and three-phase alternators of 300-K w. 
capacity, each generator supplying current to its own pump, and 
the sinking pumps—which are fitted with water-cooled motors— 
are designed to deliver 1,000 gal.p.m. against 640 ft. head. The 
pumps are at present being run tandem in the shaft. 

For Messrs. Pease & Partner's Eldon Collieries, centrifugal 
pumps and motors delivering 1,200, 800, and 330 gal.p.m. against 
heads of 680, 950 and 690 ft. respectively; also a staple pump to 
deliver 500 gal.p.m. against 100 ft. head. 

For Messrs. Pearse & Partner’s Loftus Mines a large hauling and 
pumping installation is now nearing completion. 

For Strakers & Love, a horizontal coupled compound engine of 
500 Н.Р. driving a crankshaft generator of 350 kw. capacity, for 
operating a three-throw ram pump, and a centrifugal pump deliver- 
ing 1,200 gal.p.m. against 200 ft. head. 

Pumping installations for the Littleburn and Thrislington 
Collieries. 

The installation for the Dunston and Garesfield Coal Co. has 
also been completed. The main shaft pumps are capable of 
delivering 1,200, gal.p.m., and the in-bye pumps a total of 
850galp.m. The whole of the surface plant is run electrically, 
including the winding, for which Messrs. Scott and Mountain have 
supplied a winding gear which is working very satisfactorily, being 
capable of making three complete winds per minute with 10 cwt. 
of coal per wind. This is probably the first colliery of any size 
which is taking the whole of its supply from a supply company, the 
current being eupplied by the Newcastle-on-Tyne Electric Supply 
Co. in conjunction with the Priestman Power Distribution Co. 

Owing to the improvement in the coal trade it is expected that 
electric driving in collieries will make considerable headway. 


New Enamel-Covered Wire.—Messrs. CONNOLLY 
Bros., Lrp., of Vale Mills, Blackley, Manchester, will shortly be 
placing upon the market a new enamel-covered wire. There have 
been a good many attempts to produce such wire, and one of the 
difficulties has been to secure an enamel covering that would not 
crack or shale off with bending. Another difficulty was to secure a 
covering which would stand heat, and also the action of various 
solvents such as acids, alkalis and water, and, above all, a covering 
that would be durable. The best things so far produced have been 
based upon oxidised oils, which are not durable, the oxidising 
Process nut being permanently arrested when the wire leaves the 
manufactory, and are not proof against alkalis. If they come into 
contact with alkalis a material forms in the nature of soap. Messrs. 
Connolly senamel covering is based upon a special treatment of stearine 
pitch, which is by no means an oxidising process, as this process can, if 
necessary, be carried out in a vacuum. It is claimed to have been 
Proved in every way capable of overcoming all the difficulties men- 
tioned above. The new wire is intended to take the place of silk- 
covered wire in instruments and cotton-covered wire in motors, arc 

ps and other devices, and for many other obvious uses. It 
need hardly be said that the space factor is appreciably reduced 
оп account of the extreme fineness of the covering that can be put 
on, We ourselves saw a sample of the wire when at the Blackley 
works last week, and it appears to be highly tenacious, flexible and 
uniform in thickness. 


Copper and Iron Wire Manufacture.—We belicve it is 
quite safe to say that a business which put in its foundations 134 
тарар 13 pretty well established by this time. We do not know 
kid E there is more than one firm, which to-day has dealings with 
к" ста world, that сап boast of an equally lengthy record. 
ace s course, that there was any electrical industry at all in the 
ii nth century ; little enough of it was there if we forget the 100 
d» i 34 years ago—the ELECTRICAL Review (as the Telegraphic 

ibis and Electrical Revicw) was then only giving its first 
m ings to the world, and the electrical industry followed after. 
ita the year 1773 that the business of Messrs. Richard 
tree n & Nephew, Ltd., was formed in what is now the principal 

in Manchester, and wire-drawing and wire-working in general 


occupied them for many years until the coming of wire tele- 
graphy in 1837, and of submariuetelegraphy in 1851 (Dover to Calais), 
gave the firm an additional opportunity of which it took full advan- 
tage. It will perhaps interest telegraph and electrical men of the 
present generation to know that the Dover-Calais submarine 
cable, to which we have referred, was sheathed with 
galvanised wire of this firm's manufacture, and further 
that one-half of the sheathing wire required for the first 
Atlantic cable was also made by them. The changing requirements 
of the business necessitated changes of locale, until in 1853 the 
operations settled down at Bradford Ironworks, which have gone on 
spreading themselves out ever since, and now in 1907 an extension 
of great moment to electrica] men has just been carried through. 
When the Bradford works were built, the manufacture of iron was 
commenced by the firm, and in 1862 the then works' manager 
invented the continuous rolling mill, which revolutionised the 
world's wire trade. Up to this time wire had not been made in 
heavier pieces than 30 Ib.; the continuous rolling mill raised this at 
once to 100 lb. This was a great advantage, of course, in connection 
with telegraphy and cable and other work, by reason of the 
reduction of joints. We learn that for some purposes to-day the . 
firm supplies unwelded pieces weighing as much as 3 cwt. ; indeed, 
in the continuous mill it is possible to roll а No. 8 rod weighing 
1 ton and measuring about 62 miles. The recent development to 
which we wish to draw attention is the putting down of a big 
extension to the works for the manufacture of copper tele- 
graph wire. This new department is equipped with modern 
machinery electrically-driven, the motor power being obtained 
from the Manchester Corporation electricity supply department. 
And this step somewhat naturally leads on to the decision to before 
long undertaking the working and supplving of copper conductors 
for trolley wire and other purposes. For some time past large 
quantities of wires for covering electric light cables have been sup- 
plied by Mesers. Johnson & Nephew. 


The Making of Robertson Lamps.—By invitation of 
MESSBS. RoBEBRTSON's ELECTRIC Lamps, Lro., we, on Monday last, 
joined a party of technical and newspaper Press men in a visit to 
the company’s works at Brook Green, Hammersmith. The object 
of the visit was to keep representatives of the technical journals 
well in touch with the spirit of enterprise which has all along 
dominated this undertaking, and to refresb their minds concerning 
the up-to-dateness, thoroughness and all-round efficiency characteris- 
ing the operations at these now long-established lamp-making 
factories. The newspaper Press was doubtless invited in order tu 
give those who are accustomed to putting popularly-written stories 
into the ear of the public, a more or less intelligent idea of the 
fairyland wonders of a modern manufactory in which their electric 
lamps are put together. It is devoutly to be hoped that the 
interesting questionings that were put by some of the visitor, of 
this class brought them that enlightenment they sought at the hands 
of the technical experts whom the company appointed as pilots at 
the head of small parties. When those technical men met tovetber 
after the event, we opine they had some interesting things to relate. 
The output of the works is roughly 5 million incandescent lamps of 
all sizes in the course of a twelvemonth, and one thing which 
doubtless appealed more than any other to the visitors was the 
wholesale rejection of “bads” and doubtfuls“ that takes place 
as the · lamps and their parts make progress from department to 
department. It is а strong argument for the efficiency of the 
Robertson lamp as it leaves the factorv, to say that from start to 
finish some 40 per cent. are rejected. Mr. C. Wilson, the manager 
of the company, aims at sending out a lamp as perfect as he can make 
it, во that the user may have no occasion to heap execration upon 
the fair name of Robertson. ‘The turn-out of the factory tire 
brigade, which, we believe, has won laurels practically wherever it 
has gone into competition with other like brigades, made a very 
creditable performance, which should strengthen the sense of 
security which the company and employs must feel against fire 
dangers. 

The party adjourned to luncheon in the locality, with the restless, 
enterprising, and aboveall genial Mr. Hugo Hirst (the company'schair- 
man) in the chair. In his brief speech he touched upon the union 
labour difficulties encountered by the company in setting up its own 
glase-blowing operations in thís country. These difficulties were very 
real, but after negotiations which must have called for the exercise 
of a good deal of diplomatic tact and tirmness on the part of the 
speaker himself, they were overcome, with the result that the work 
is now proceeding satisfactorily. One other matter mentioned was 
the regard paid by the Robertson Co. to the veneral well-being of 
its employes. Some evidence of this was seen in the tour of the 
works, and we may remark here that next Saturday week one of the 
series of winter entertainments, arranged by the Robert-on's Social 
and Recreative Club (a plain and fancy dress dance), is to be held 
in the works club-room. Most of the party returned to the City by 
specially engaged motor omnibuses as they had gone down in the 
morning, but the sailing into the City was attended by no delays, 
no breakdowns, and no skiddiny, all of which one of these ty rants 
of the road was careful to give us as we went outwards. 


Belgium .—La Socicté des Ateliers Н. Leclerey Fabrique 
d'Accumulateurs et d’Appareils Electriques, of Liège, shows a 
profit of £400 for the last tinancial year. | 


Boilers for a Naples Power Station.— Мук». 
CLARKE, Снармлм & Co., LTD., of Gateshead, have just received an 
order for two large Woodeson Patent " water-tube boilers to th. 


, Societa Napoletana electric power station at Naples. These are for 


a repeat order, which has been secured owiny to the success which 
has attended the working of several boilers of this type which Messrs. 
Clarke, Chapman & Co. installed for the same company last ver. 
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Book Notices.—The Municipal Engineer’s Specification. 
No. 2 (1906). Price 2s.6d.net. Published by the proprietors of the 
Builders Journal, &c., Great New Street.—We welcome the second 
volume of this useful work of reference. To those who were not for- 
tunate enough to get a copy of the first, we may say that this publica- 
tion is a sister series to the older and better known “ Specification,” 
which has been of so much value to engineers of all classes. The 
present volume contains 420 foolecap pages, and is chiefly interesting 
to the electrical profession on account of its fifth and last division, 
which treats of electric tramways. Nevertheless, the first four 
divisions, concerned respectively with executive work (in muni- 
cipal departments), roads, water supply and sewerage form a liberal 
education in themselves. Many an electrical engineer would be 
` the better for reading them as a relaxation. Matters of more or 

less direct interest occur outside Division 5, as, for instance, some 


pages on refuse destructors by Mr. S. F. Walker in Division 1, and 


the section on paved roads in Division 2. In section 3, Division 
3, Mr. Wm. H. Maxwell deals with the air-lift system of raising 
water from deep borings. His remarks are confined to waterworks, 
but can be applied as well to power stations. With his statement 
that one great advantage of compressed air is that it may be trans- 
mitted up to 20 miles witbout excessive loss of pressure many of 
us will pot agree, but there is no doubt that the system 
has not yet attracted sufficient attention in this country, 
although it is becoming known more widely. To those who 
are contemplating its use, Mr. Maxwell's warning should be taken to 
heart. He says that the fuel cost of raising water on the air-lift prin- 
ciple, probably, will exceed that of а steam or oil-driven pump, but, 
given suitable conditions, the total cost will be less, and the volume 
of water will be greater, for the same bore. Division V comprises 
Sections on Power Station Buildings, by E. К. Scott, including 
well-reproduced illustrations; on Tramway Track, by Howard- 
Smith; and on feeders, overhead equipment, car-motors, and 
power house equipment, all revised by A. H. Allen. The very 
complete specification for tramway track is a noteworthy feature. 

Lexikon der Etektrizitát und Elektrotechnik. Edited by Fritz 
Hoppe. Published in 20 fortnightly parts of 48 pp. each. Vienna 
and Leipzig: А. Hartleben. Price 50 pf. each part. The promise 
of the first number of this dictionary, previously noticed in these 
columns, is not belied by the succeeding parte, and the completed 
work should prove of considerable assistance to engipcers. The 
information is up-to-date, including mention of work done in 1906, 
whilst, at the same time, references to more or less obsolete elec- 
trical terms, for which no explanation would be found in the 
modern text-book, are plentiful. The employment of German 
instead of Roman characters may prove an inconvenience to foreign 
users, but the arrangement and the illustrations are all that could 
be wished. 

“Journal of the Western Society of Engineers" Vol. XI, 
No. 6, December, 1906. Chicago: The Society. 50 c. 

„Proceedings of the American Society of Civil Engineers." 
Vol. XXXIII, No. 2, February, 1907. New York: The 
Society. 

"The Technical Year Book for 1907." Edited by A. C. 
Kelly and C. Weekes. I,ondon: Percival Marshall & Co. 5s. net. 

"The Workmen's Compensation Act, 1906: with Notes by 
W. A. Willis.“ Ninth edition of Williss Workmen's Compensa- 
tion Acts, London: Butterworth & Co. and Shaw & Sons, 1907. 
Price 2s. 6d. net. 

" Modern Buildings: Their Planniug, Construction and Equip- 
ment." Ву G. A. T. Middleton, A.R.LB.A. Vol. VI. London: 
The Caxton Publishing Co, 1907. 10a. 6d. net 

"Journal of the Institution of Electrical Engineers.“ 


Vol. XXXVIIL, No. 181. February, 1907. London: E. & F. N. 
Spon, Ltd. 5s. 


New Lamp.—Tur Loxpon ELkcrRICAL Co., of 28, 
Martin's Lane, E.C., are placing on the market a new carbon 
incandescent lamp, for which a high efficiency is claimed, a result 
of 32 c.p. being obtained in the downward direction, we under- 
stand, from a frosted lamp consuming about 64 watts. The life 
of the lamp is guaranteed to be 1,000 hours, The bulb is 
shorter and of larger diameter then the ordinary type, and an 


opal shade is used over the upper part of it. Other patterns are 
also made. i 


Catalogues and Lists.—M Essns. JOHNSON & PHILLIPS, 
Lrp., Charlton —New price list (S) just issued relating to their 
main switches. Illustrated details and prices appear of their 
enclosed double-pole switch, gas and water-tight switch for mining 
work, &c., and oii-break switches for attachment to transformer 
cases. 

Missus. SNowpon, Sons & Co., Lrp., Balfour House, Finsbury 
Pavement, E.C.—New list (22 pp.) containing particulars, illustra- 
tions and prices of tbeir Heinz accumulators for ignition, carriage 
lighting, motor-cycle and other work; traction type accumulators ; 
ignition accessories; also charging apparatus, lamps, primary 
batteries, the Nodon valve, measuring instruments, and so forth. 
There is further shown a petrol-electric set suitable for lighting 
country works, mansions, &c. The Heinz accumulator is of French 
manufacture, and Messrs. Snowdon have obtained the exclusive 
licence for Great Britain and the Colonies. The traction type of 
accumulator is stated to be used exclusively on the French Post 
Office electric delivery vans. 

Messrs. Mavor & Courson, Lro., 47, King Street, Glasgow.— 
March date-card, with illustration of the firm's Pick-quick three- 
phase coal-cutter on skids, &c. 

Messrs. E. Scorr & Mountain, Lro., Close Works, Gateshead - on- 
Tyne.—Illustrated pamphlet (Circular No. 73) on electric pumping 
machinery, containing 60 pages of descriptions of the firm'a stan- 


dard reciprocating, sinking and centrifugal pumps ; also hydraulic 
and power data, drawings, dimensions and tear-off inquiry forms 
for the convenience of iutending purchasers and others, 

Tue British Тномѕох-Ноовтон Co, Lrp., Rugby.—Pamphlet 
No. 200 contains a full description with half-tone illustrations, also 
line diagrams and curves, of the B.T.-H. voltage regulators (Tirrill 
regulator) for alternating and continuous current generators. A 
number of charts show the variation of speed, load and voltage 
respectively, with and without regulator. 

Еріѕох & Swan Оміткр ELI Lieut Co., Lro., London, 
E.C.—Leatlet giving a general description with illustrations and 
note of prices of their new '' Edison-Carbone" flame arc lamp, 
which is being made throughout at the works at Ponders End. 

Messrs. Donovan & Co., 12, Barwick Street, Birmingham.— 
New circular showing their starting switches and panels, which 
we understand to be the result of many years experience in the 
design and manufacture of starting gear; they are made to deal 
with heavy duty. The whole of the resistance is carried by the 
slate which is itself insulated from the iron case by means of 
mica washers, thus effectually guarding against bad insulation due 
to the absorption of moisture by the slate. The wire of the electro- 
magnet coils is large so that there will be no undue heating if the 
starters are used with motors having large field currents. 

WESTMINSTER ELECTRICAL TESTING LaABOBATOBY, York Street, 
Westminster.—24 pp. pamphlet giving full information regarding 
the classes of testing work undertaken and a scale of fees. 

CABRON Co., Carron, N.B.—New leaflet showing neat illustrations 
of their fuur and two-light electric radiators, which have ground 
and Berlin-blacked ornamental cast-iron fronts and tops, and 
possess a very pleasing appearance. Prices are stated in the list. 


The King's New Yacht.—The order recently placed 
by the Admiralty with Messrs. Claud Hemilton, Ltd., of Glasgow 
and Aberdeen, for the electrical equipment of the King’s new 
yacht, includes engines by Messrs. Peter Brotherhood, and gene- 
rators by the Electric Construction Co., Ltd. 


For Sale.—The Lancashire United Tramways, Ltd., 


are offering some negative boosters for sale. Particulars appear 
among our advertisements to-day. 


Annual Dinner.—The fourth annual dinner of the 
employ^s of Mesars. Rawlings Bros.. Ltd., was held on Saturday, 
2nd inst., at the Six Bells, King's Road, Chelsea, when about 100 
of the statf assembled for the occasion. Mr. W. R. Rawlings. one 
of the managing directors, presided. Mr. T. S. Rowden proposed 
the toast of “The Firm and Directors" Mr. W. R. Rawlings 
responded, and said he could not bat be apprehensive of the 
threatened competition of municipal trading, which would directly 
affect certain branches of their business, and he hoped that a check 
would be put upon such unfair trading. (The votes for the L.C.C. 
election were being counted as Mr. Rawlings was speaking.) Mr. 
Rawlings also referred to the very satisfactory position of the 
firm's sick benefit club. Mr. J. J. Rawlings proposed the toast 
of “The Employés,” and Mr. C. J. Banister responded. The 
next toast, viz, that of Our Professional Friends,” was proposed 
by Mr. E.G. Nicholson. Mr. R. Tweedy Smith, the chairman of 
the company, replied. Mr. John Anderson responded. 


Trade Announcements,—We are informed by Mrssrs. 
Siemens BROS. Dynamo Works, Lro., that they have opened a 
London branch at 1, Abcburch Yard, Cannon Street, E.C., under the 
management of Mr. A. W. Woodyatt. The district controlled by 
this branch will cover the counties of Bedfordshire, Berkshire, 
Buckinghamshire, Cambridgeshire, Essex, Hampshire, Hertford- 
shire, Huntingdonshire, Kent, Middlesex, Norfolk, Oxfordshire, 
Suffolk, Surrey, Sussex, the Isle of Wight and the Channel Islands. 

Mr. C. S. Know gs, of 7, Victoria Street, S.W. asks us to announce 
that his telephone number is now 5,717, Westminster. 


Dissolutions and Liquidations.—ImpRovep ELEC- 


TRIC SuPPLIES, LTD.— This company is winding up with Mr. H. J. 
Snowdon, St. Michael's House, Basinghall Street, E.C., ав 
liquidator. 

SOUTH-EASTERN ENGINEERING Co., 42, Tarn Street, Newington 
Causeway, S.E.—Messrs. H. C. Barron and E. N. Lawley, electrical 
and mechanical engineers, have dissolved partnership. Mr. 
Lawley will attend to debta and continue the business. 

McPuaiL & Siupson’s Dry STEAM Parexts Co., LTD., Calder 
Works, Waketield.—The first meetings of creditors and con- 
tributories are to be held on March 20th, at 33, Carey Street, W.C. 

DELAFON BATTERIES SYNDICATE, Lrp.—A meeting is to be held 
at 12, Norfolk Street, Manchester, on April 10tb, to hear an account 
of the winding-up from Mr. E. Williams, liquidator. 

T. E. RAYMOND PBILLIPSs, electrical engineer, 15, Nicander Road, 
Liverpool.—The first, meeting and public examination respectively, 
are to be held on March 20th and 25th, at Liverpool. 


LIGHTING and POWER NOTES. 


Beverley.—Replying to the B. of T.'s inquiries, the 
T.C. has intimated that the Council has decided to take no further 
steps with regard to the E.L. order. 


Dartford.—Tbe U.D.C. has reduced the price of energy 


for private lighting from 5d. to 4d. per unit, and for arc lightirg 
from 34d. to 3d. 
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Belfast.—At the meeting of the Tramways and Electrical 
Committee on the 4th inst., the statement as to the electrical engi- 
neer's certificates to Messrs. J. G. White & Co., for the overhead 
portion of their contract was read, and the certificates accepted. A 
letter was received from the authorities of Glasgow iutimating that 
the Electricity Committee would like an opportunity of visiting 
the Belfast electricity works, and it was unanimously agreed that 
every facility be given. Mr. Nance's report on glass fronts for the 
cars for the protection of motormen stated that the men were 
safer without them, in case of accident. A letter was read from 
Messrs. Willans & Robinson re a condition in their agreement as 
to a possible dispute should the engines not be satisfactory. It 
was resolved to let the matter take ite course according to the 
custom in vogue in all corporation committees. 


Birmingham.—l.ast week the City Council authorised 
a loan of £80,000 for additional mains. Since the opening 
of the Summer Lane station the output has gone up rapidly, and, 
apart from the demand in connection with the tramways, the 
present year will show an increase for lighting and power supply 
equal to that of any preceding three years. There have been con- 


siderable extensions of mains in Summer Lane, Balsall Heath, and . 


Bordesley, and an expenditure of £7,000 has already been incurred 
over loans authorised. The additional £80,000 ia expected to be 


sufficient for the next three years. 


Burnley.—4A temporary scheme has been devised for the 
running of Scar Top Mill, Burnley, where a disastrous fire occurred 
a month avo. The enginehouse and plant were badly damaged. 
The difficulty of driving is bein д overcome by an installation of five 
electric motors, aggregating 210 н.р, These are being put to work this 
week. The motors have been housed in a temporary building; we 
gather that this is the first Burnley mill run by power from the 
Corporation maine, and doubtless it will be to the advantage of 
tbe millowner to permanently install electric plant. 

The Town Council has agreed to the reduction in the price of 
current to the tramways Committee by id. per unit, and for private 


lighting by id. 
Coventry.—The E.L. Committee of the City Council 


has considered a report from its Sub-Committee, prepared after 


consultation with Major Cardew, the expert appointed to advise 
upon the proposed extensions, and has decided to make the follow- 


ing recommendations to the Council:—(1) That the scheme pre- : 


pared by the manager for immediate extensions at the elec- 
tricty works, at an estimated cost of £27,000 be approved, 
subject to the sanction of the L G.B. being obtained to 
the necessary loan. (2) That the scheme prepared by the 
manager for further extensions of the E.L. undertaking, 
to cover the needs of the next five years, at a total estimated 
cost of £150,000, be approved, subject to the sanction of the 
L.G.B. being obtained to the raising of the necessary capital, and 
also subject to a special recommendation being presented by the 
E.L. Committee and adopted by the Council, before any further 
expenditure is incurred. (3) That application be made to Parlia- 
ment during the present session for the raising of capital for the 
purposes of the electric light undertaking. (4) That application 
be also made to Parliament for powers for tne Corporation to 
supply energy in certain districts adjoining the city. (5) That 
application be also made to Parliament for clauses enabling the 
Corporation to make charges for stand-by supplies. Ata meeting 
of the City Council on Tuesday last, the Council unanimously 
adopted the recommendations. 


Dundee.—The Town Council, after a lively debate, has 
adopted the electric extension scheme, including a new generating 
station and two sub- stations, as recommended by Mr. Snell, at a 
cost of £52,000. Mr. Harry Richardson, the Corporation electrical 
engineer, bas been instructed to carry out the work on the express 
stipulation that he shall have no claim for extra remuneration. 
Quite a number of borings have already been made at the site of 
the new station at Stannergate, aud these have proved satisfactory. 
The decision to entrust the supervision of the new works to Mr. 
Richardson is generally apnroved, but it is felt that the Council is 
noi dealing fairly with the engineer in stipulating that there 
shall be no extra remuneration. i 


Durham County.—With the approval of the B. of T., 
the Northern Counties’ Electricity Supply Co., Newcastle-on- 
Tyne, intends to transfer the Annfield Plain E.L. Order, 1901, 
the Benfieldside E.L. Order, 1901, the Consett E.L. Order, 1901, 
the Leadgate E.L. Order, 1902, and the Stanley E.L. Order, 1902, 
to the Cleveland and Durham County Electric Power Co, 
Middlesbrough. The consideration in respect of each order is £594 
in cash and 60 paid-up £10 shares in the Cleveland Co. 


East Ham.—The engineer submitted at the mecting of 
the T.C. this week, an estimate for extension of distributing and 
feeder cables amounting to £4,000. Application is to be made to 
the L G. B. for sanction to borrow this amount. 


Covan.— The T.C. has decided not to proceed further 
with the proposed electricity provisional order. 


is Guisborough.—The U. D.C. has appointed a committee 
кые a proposal by a private company to introduce an elec- 
city supply for lighting and power. 


Gillingham.—The Kent Power Co. has an arbitration 
case pending with the Corporation, and Mr. Wordingbam is to be 
retained as an expert. The Kent Power Co. is also making a claim 
on the Council for loss of revenue due to interruptions in tbe supply 
of energy. This is to be considered by the Council at its next 
meeting. 

The T.C. has decided to adopt an optional method of charyinr 
for private lighting, by which a fixed charge will be made of 1s. per 
quarter in the summer and 1s. 6d. per quarter in the winter for 
each 8-c.P. lamp connected, all lamps to be purchased from th« 
Council. 


Halifax.—aAt a L. G. B. inquiry held at the Town Hall 
on Tuesday last, the Inspector who conducted the inquiry made 
some strong comments with regard to the electricity undertaking 
in connection with which the municipality applied for powers to 
borrow £23,009. The borough accountant stated in reply to the 
Inspector that from 1898 to 1902 revenue was earned from the 
supply of electricity, but no sinking fund was charged against it. 
He admitted that certain published returns of profit were hardly 
correct." The Inspector asked whether there was any reserve fund 
at all? A reply was made tbat, as far as the electricity works are 
concerned, the only fund of that kind is an unappropriated balance 
of 46,000. With regard to an item of 43, 520 for boilers, the 
Inspector remarked that the Board does not sanction loans on 
anticipated expenditure on plaut, so that item must stand over. 


Ipswich.—The chief engineer of the Corporation electric 
supply department has forwarded us copies of some «f the recent 
advertising literature issued by the department. One leatlet is 
intended for the attention of those about to consider the question 
of spring cleaning and re-decoration, showing how this question iy 
affected by the adoption of electric lighting. Other leatleta refer 
to turn-down incandescent lamps, the electric iron, and the 
" Osram " lamp. i 


Lancashire.—4A correspondent understands that electrical 
appliances will be adopted at the new mines which will be opened 
in the near future ір (һе neighbourhood of Astley Moss, in South 


Lancashire. 


Leeds.—The T.C. has reduced the price of energy for 
power to 1:054. per unit, less 5 per cent., to consumers whose con- 
sumption is 1,000 units per H.P. of their maximum load, or when the 
units consumed are 300,000 or upwards. 


London.— L. C.. — The Highways Committee, at a meet- 
ing of the Council on Tuesday, reported that serious delay on the 
part of a firm had arisen in regard to the delivery of 14 induction 
motor-generatore, and the tramways electrical engineer stated that 
the contractors had not proceeded with the execution of the work 
with such diligence as would have insured the completion thereof 
within the stipulated period. In the circumstances the Committee 
recommended the Council to determine the contracts, and to obtain 
elsewhere the motor-generators which should have been supplied by 
the firm. 

SovrHwARK.—At the last meeting of the Borough Council, Mr. 
Attenborough moved that in future all legal and Parliamentary 
expenses incurred in connection with the electric lighting under- 
taking be charged against the electric lighting revenue account, and 
not be defrayed, as under the late Progressive Council, from the 
general rate. The motion was adopted. 

BaTTERSEA.— Shields advertising the charges made for the supply 
of energy are to be fixed upon lamp-posts in the borough as an 
experiment. 

The Works Committec bas repurted that the General Post Осе 
authorities have at length definitely refused to pay the revised 
charges (made in September, 1905) for reinstating trenches, except. 
for areas of 10 sq. yds, The Postmaster- General lias offered for areas 
above 10 sq. yas. the alleged average rates charged by the other 
Metropolitan B.C. He has forwarded a cheque based on these rates, 
and the Committee has instructed the Town Clerk to inform him 
that in the event of his de lining to pay the amount demanded by 
the Council, the matter will be placed in the solicitor's hands. 

CAMBERWELL.— The General Purposes Committee of the Borough 
Council reported on Monday having received the report and state- 
ment of accounts of the County of London Electric Supply Co. for 
the year ended December 3lst last. No separate account of the 
expenditure relating to Camberwell is, the Committee stated, 
publisbed in the accounts as required by the Order of 1896, and the 
Town Clerk is to be instructed to request the company to furnish 
the statement of the income and expenditure in respect of the 
Camberwell Order, 1806, and in default of the company supplying 
this information application is to be made to the B. of T. to direct 
the company to do so. 

MARYLEBONE.—Tbe Electric Supply Committee, in a report 
circulated on Tuesday, stated that it had received from the 
solicitors of Mr. Arthur Wright, the consulting engineer. formal 
notice to refer to arbitration certain questions which had arisen as 
to the construction of his agreement with the Council. The 
solicitors state that, ascertain items in Mr. Wright's claims for com- 
mission which have not been accepted are not isolated cases, but nre 
of a class likely to occur in the future, it is better that the principle 
involved should be definitely settled. The Committee had instructed 
the Council's solicitor to include in the submission to arbitration 
any further points upon which members might consider it advisal.le 
to obtain a delinite decision. The statement of revenue accounts for 
the half-year to December last, and estimates of expenditure 
and income for the year ending March 31st, 1908, were submitted. 
The total cost (exclusive of capital charges) works out at 1-404. 
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per unit sold, against 2'2d. estimated by the consulting engineer 
when the Council embarked on the scheme. In March last the 
cost per unit sold for the current vear was estimated at 1°626d. ; 
thus, assuming the results for the complete year at 1°499d., there is 
an improvement of & per cent. on the estimate. On the income 
side the account also shows a substantial improvement. Whilst 
the gross revenue has increased as compared with the corresponding 
half of 1905 by 13 per cent, there has been an average reduc- 
tion in prices charged to consumers of nearly id. per 
B. T. U., ог ) per cent. The increase in sale bas chiefly been 
brought about by the addition of some very large consumers 
during the past 12 months. The half-year under review was not 
the most profitable half ; under normal conditions it represents 
47 per cent. in value, against 53 per cent. for the half-year ending 
June, principally owing to the low load factor obtaining during any 
September quarter. From the figures now available, a near estimate 
of the revenue account for the complete year may be given. The 
value each quarter's sales. bear to the year, as a whole, has been 
ascertained to be as follows :— March, 33 per cent.; June, 20 per 
cent.; September, 11 per cent.; December, 36 percent. The June 
quarter's statement showed a balance of income over working 
expenses of £19,829; during the next six months this was increased 
by the sum of £51,501, and thus for the nine months, or 67 per 
cent. of the year, the amount available to mect capital 
charges, &c., was £71,360. The remaining three months (or 33 per 
cent. of the value of the year) will add to this not less than 
£35,147. The sum available to meet interest and repayment of 
loans, charges, &c., will be approximately £106,507, and after 
allowing for all such charges due in respect of the year, there will 
remain a credit balance of £23,024, as compared with the estimate 
of 12 months ago of £23,528. The estimates of income anil 
expenditure for the year ending March 31st, 1908, have been 
prepared by the consulting engineer and the electrical accountant. 
The coste per unit sold have been estimated for the new year at 
1'4d., being a reduction of nearly one-tenth of a penny, as com- 
pared with the past half-year. That period, it is pointed out, is not 
an entirely fair criterion on which to base а year's estimate, owing 
to the low rate of output during tbe September quarter. For this 
reason the generation costs of 778d. bave been reduced in the 
estimate to 740d. Distribution and management are estimated at 
:219d. and 270d. respectively (as compared with 230d. and 308d. 
for the half-year). 

WooLwicH.—At the meeting of the B.C. on the 7th inst., the 
report. of the district auditor, Mr. A. Carson Roberts, on the accounts 
for the year ended March 31st was submitted. The auditor criticised 
the finances of the wiring and motor accounte, aud payment 
for steam from the dust destructor; and he pointed out that correc- 
tions on general establishment charges bad brought the arrears of 
deficiency at March 31st last to £10,834. ; 

The Finance Committee stated that the maximum demand system 
of charging for energy for public lighting had been approved, and 
it had instructed the Borough Treasurer to give effect to the auditor's 
requirements in next year's estimates. The Committee further noted 
that the total over-expenditure on various loans was £22,800, and 
deducting a balance en other loans, the overdraft amounted to 
£20,024, which the L.C.C. is to be asked to advance, with repay- 
ments spread over a mean period of 25 years. The report and 
recommendations were passed by the Council, which aleo passed a 
motion protesting against the L.C.C. Bill, unless it were amended 
во as to render it obligatory for the L.C.C. to acquire the J3.C.’s 
undertaking on similar terms to the others. 


Luton.—The borough electrical engineer has reported to 
the Council on an extension of the clectrical plant, including а 
Lancashire boiler, mechanical stokers, one 500-K w. steam generator, 
condensing and feed plant, ccal storage, &c., to cost, £9,518; mains 
extensions during the next three years, £5,000; making a total of 


£14,518. The Council is applying to the L. G. B. for a loan for this 
amount. 


Oldbury.—The U. D.C. announces its intention to 


transfer the E. L. order to the Shropshire, Worcestershire and 
Staffs. Electric Power Co. for a consideration of £600. 


St. Helens.—The Electricity Committee has decided to 
adopt a system of discounts to users of electricity for power 
purposes as follows: Consumers of from 1,000 to 3,000 units per 
month, 5 per cent.; 3,000 to 6,000, 10 per cent.; 6,000 to 10,000, 


15 per cent.; 10,000 to 20,000, 20 per cent.; and over 20,000, 
25 per cent. 


St. Anne‘'s-on-Sea.—It is stated that in 1908 it will 
be necessary to install additional plant at the U.D.C. generating 


station at an expenditure of between £10,000 and £15,000, whilst 
£23,000 must be anent at once. 


Sevenoaks.—The U.D.C. has decided to write to the 
B. of T. and call attention to the delay in carrying out the E.L. 
scheme by the Kent Electric Power Co 


South Africa.—Portr ELIZABETH.——Messrs. Marshall 
and Co., of this town are, we understand, the first firm to lead the 
way in Port Elizabeth in supporting Colonial industry in the 
cabinet-making work They have gone to a great expense in 
the selection of the most up-to-date machinery in the equipment 
of their works; it has all been supplied by British manufacturers, 
and the whole is driven electrically. The timber which is used 
for this work is bronght direct from the Knysna and Zilzihama 
Forests. The whole of this installation was carried out by 
Mr. A. G. Knight, electrical and mechanical engineer, of Port 
Elizabeth, and it has given such satisfaction that if the present 


demand for Colonial furniture still increases, there will be several 
more new machines installed. Electric lifts, both passenger and 
goods, are coming well to the front, and Mr. Knight has already 
sccured several good orders. Опе of Medway’s lifts was the first 
to be installed here, while one of Stiglers 25 cwt. lifts is now 
in course of construction; several lifte which are driven by gas 
engines are now being converted to electric lifts. 
JOHANNESBURG.—Our Durban correspondent states that it is 
reported that the Randfontcin Estates have decided to proceed 


immediately with an important scheme of substituting electricity ` 


for steam throughout the various mines of the group by the 
creation of a large power station, which is likely to be the 
largest on the Witwatersrand Goldfields. The steam engines at 
the mills on the l'orges North, Porges South, and the Robinson- 
Randfontein mines are to be displaced by electric motors, and 
electrically-driven ait compressors of large capacity will be 
installed. It will naturally be disappointing to the promoters of 
the Victoria Falls scheme to find that another group of mines are 
able to do better with а station of their own than by purchasing 
energy in bulk from an outside source. 

Оп February 19!һ an escape of gas at the Johannesburg power 
station caused six men to be rendered unconscious, or partially so, 
but on their being removed to the open air they recovered withont 
medical aid. 

UwxrATA (Capre Corowv)—Early in February a special meeting 
of the Umtata T.C. was convened to meet Mr. Wm. Blane, of 
Johannesburg, who was visiting Umtata and offered to give the 
Council information on engineering matters, and especially with 
regard to the installation of an electric light plant. Mr. Blane 


strongly advised the utilisiny of the waterfalls for this purpose, 


He will probably furnish the Council with further information. 


Stalybridge.—During the course of the L. G. B. inquiry 
at the beginning of the month, it was stated that the estimates for 
the original scheme were exceeded by about £11,000. Mr. H. R. 
Hooper, the inspector, endeavoured to obtain some substantial 
reason for such an increase, and upon being informed that no 
information could be given, and that all the records had been 
searched for in vain, he remarked it was an extraordinary state of 
allairs.” It was afterwards explained that at the inception of the 
scheme it was anticipated that three sub-stations would be 
sufficient, but on further consideration it was found that another 
would be absolutely necessary. This was the only solution of the 
matter that the Joint Electricity Board was able to put before the 
inspector. In sinking the foundations for the generating station. 
heavy expenditure had to be made, as it was discovered that the 
whole site was on a bed of quicksand, and as the basement was, in 
consequence, below the bed of the river, the foundations had to be 
made watertight. The addition of a fourth sub-station also 
necessitated the laying of 4,500 yards of extra high-tension mains. 
High-speed engines and generators were allowed for in the original 
scheme, but it was subsequently found advisable to adopt low- 
speed engines and generators. Mr. Hooper, after further details 
had been given by the engineer, expressed an opinion that 
certain estimates regarding the erection of the main station were 
not worth the paper they were written upon. The inquiry was 
adjourned until the 21st inst. 

The Joint Tramways and Electricity Board has applied to the 


L.G.B. for a further loan of £10,000 for mains, and £5,000 for 
transformers. 


Wath.—Tbe U. D.C. has decided to apply to the B. of T. 


for a renewal of the E.L. prov. order. 


Wolverhampton.—Mains extensions at а cost of about 
£3,268 have been decided upon by the Corporation. 


Worcester.—The Corporation Electricity Committee has 


fixed the price of energy for heating at 24d. per unit for the first 
hour's use and 1d. beyond. 


West Нат, — А supply of electrical energy to Silvertown 
was inaugurated by the West Ham Corporation last week. Probably 
in no district around London is power used on such a large scale in 
such a small area as in Silvertown. In this district it will be 
possible to charge cxccedingly low prices on account of the long- 
hour usc. The problem in giving a supply to Silvertown has been 
the difficulty of laying mains through the docks. Early in 1906, 
however, it was found possible to utilise a disused sewer uncer the 
Connaught Road Dock cutting, through which cables have now been 
carried. The system has been laid out and designed essentially for 
power supply, and special attention given to duplication of mains, 
so that, in the event of alterations, extensions, &c., supply would 
not have to be interrupted. The energy for the supply to Silvertown 


is generated at 2,000 volts, tw: 


-phase, 50 periods, and stepped upto 
6,000 volts. The mains laid are `2 sq. in. sectional area, twin 
concentric, paper insulated and lead sheathed, drawn into earthen- 
ware pipes The mains through the sewer have submarine cable 
type armour and protection. Premises have been purchased by 
the T.C. in Oriental Street, Silvertown, and fitted out ав а sub-sta ion. 
t the factories, the extra-high-tension services are taken into brick 
chambers, provided by the consumers, in which are the control and 
isolating switches and the transformers, transforming the 6,000-volt 
supply down to low-tension, single, two, or three-phase, or direct 
current. А total load of about 1,000 H.P. has already been secured 
in Silvertown. 


The cost of the transmission and distribution 
system is about £5 per Kw., and the fact that the mixed lighting 
and power distribution in the borough costs about £25 per Kw. 


shows the low capital cost at which purely power systems can be 


carried out. One contract secured in this area amounts to 1,500,000; 
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unite per annum. The contracts carry chatges varying with the 
class of demand ; roughly, the charges are either in the form of a 
fixed charge per Kw. per annum, or a fixed charge per xw. per 
annum, and a running charge per unit. 


Yardley. — Lengthy correspondence and protracted 
negotiations have culminated in the U.D.C. unanimously accepting 
the offer of the Birmingham Corporation to supply electricity for 
lighting and power purposes within the Yardley ares. There had 
been ap alternative offer from the Shropshire, Worcestershire and 
Staffordshire Electric Power Co., bat it was pointed out that the 
prices offered by the Birmingham Corporation were subject to a 
discount of 5 per cent. Taken ава whole, the terms quoted showed 
a slight advantage in favour of the company for the supply for 
power purposes at present prices, but whereas that body offered no 
reduction during the term of the 21 years’ lease sought by the 
company, the Birmingham Corporation was prepared to give 
Yardley the benefit of any further reductions in the city. Again, 
also, Birmingham asked only for market value in the event of 
Yardley deciding to purchase the undertaking after 14 years, 
whereas the company's terms for purchase after 21 years were 
"fair" market value, plus 10 per cent. compensation for any loss 
accrued in working the orders. The chairman declared that he 
could not see how any body of business men could accept any offer 
except the one from Birmingham. 


TRAMWAY and RAILWAY NOTES. 


Ashton-under-Lyne.—The Ashton Corporation cars are 
now running through Manchester vid Openshaw. Hitherto all the 
ranning from Manchester to Ashton has been done by the Manchester 
Corporation cars. 


Birmingham.—The Corporation has only been in 
possession of the tramways since the beginning of the year, but 
already it is threatened with the labour question. Handbilis calling 
sectional meetings of the employés--motormen, conductors, &c.— 
were circulated at the close of last week to discuss alleged “ griev- 
ances,” and on Sunday a private conference of representatives was 
held. Tbe delegates who attended had been appointed in the small 
hours after the cars had ceased running on Saturday night. It 
seems that complaints are made both by drivers and conductors, 
both classes urging that they are entitled to more pay. They also 
complain against split shifts. Endeavouraare being made by an 
agent from Manchester to enlist the men as members of a Tram- 
way Men's Union. Mr. Alfred Baker, the manager of the Tramways, 
Informed our representative that the minimum rate of pay is higher 
than that given by the old company by the equivalent of between 3s. 
and 4s. per week, and in addition the men are provided with uniform 
and other clothing. Owing to the exigencies of the Birmingham 
аа it ів necessary for а certain number of men іо work two 
shifts, — . 


Continental Notes,—SraiN.—Application has been 
made fora concession to construct and work an electric tramway 
between Malaga and Marbella. 

The Gaceta de Madrid, of February 26th, notifies an application 
by Les Tramways de Barcelona for the concession of an electric 
tramway in that city. One month from thc above date is allowed 
for the presentation at the Directorate General of Public Worke, 
Madrid, ої other applications for а concession on terms more 
favourable to the Government.— Board of Trade Journal. 

Itaty.—During the last fortnight of February, scveral trial 
mos were made on the section of the line between San 
Giovanni Bianco and Brembilla, where the electrical work is now 
80 far finished that successful operation is possible. Current 1s 
supplied at 6,000 volts to an electric locomotive for single-phase 
working. The acceleration and speed of travelling are found to 
be very much higher than with the steam trains. It is hoped that 
the public inauguration of the line will be possible very soon. 

The Italian Minister of Public Works has appointed a Com- 
mission to report forthwith upon the best system of safety guards 
to adopt for electric coaches working on railways, with an instruc- 
tion that consideration should be given to safety devices applicable 
to the front, back and sides. The general public in Italy are 
allowed to wander about over the railways a good deal more than 
in this country, so that satisfactory safety devices must be very 
necessary. 

Largs.—The proposal to construct a tramway line 
between Wemyss Bay and Largs has been revived. 


Lytham.—The T.C. has given permission to the Black- 
pool, St. Anne's and Lytham Tramways Co. to double its line along 
Church Road, from Lower Gardens to Clifton Square. 


Liverpool.—A proposal was submitted at a meeting of 
the Corporation Tramways Committee last week for the construc- 
tion of tramways along Parkfield Road. This route lies in а 
residential district, and objection was strongly taken that а 

way would depreciate the value of property. The opposition 
Proved too great, and the proposal was rejected. 


Milngavie.—A deputation from the T.C. is to wait on 
the Glasgow Corporation Tramways Committee, with a view of the 
cars being extended to Milngavie. 


South Africa.—East Lonpon.—At a meeting of the 
T.C. on February 11th, plans were submitted by the E.L. and 
Tramways Committee showing proposed alterations and additions 
to the existing tramway scheme, also a report from the electrical 
engineer, together with specification and schedule of the materials 
required for the work. The plans were approved, and it was 
resolved that the Council's London agents invite tenders for the 
supply of the material. The estimated cost would be £3,297, and 
sundry other material and tools in connection with this work 
would cost £875. 


Stalybridge.—Owing to an increase in the demand for 
accommodation, the Stalybridge, Hyde, Mossley and Dukinfield 
Joint Tramways Board has resolved to improve the service of 
electric cars, and five 77-passenger cars arc to be obtained. 


Stretford.—The U.D.C. bas instructed the surveyor to 
prepare a specification, and advertise for tenders fora new road 
and bridge for the purpose of a light railway scheme, and the 
resident electrical engineer has been instructed to prepare plans, 
&., for the construction and equipment of a length of tram- 
way from the Cock Inn, in tbe village of Stretíord, to the junc- 
tion of Barton Hoad and King Street, and for the equipment of 
the light railway authorised by the Stretford Light Railway Order, 
1906. 


Torquay.— At a meeting last week, the Electric Light- 
ing Committee reported that it was resolved on February 18th 
that unless payment of the £600 for the supply of energy to the 
Dolter Tramways Co. for the six months ended September last were 
made within 14 days on an understanding given to pay at least 
£1,200 (for the twelve months) on April 26th next, the matter 
should be placed in the hands of the Council's solicitors. After 
discussion and the defeat of ап amendment to refer the matter 
back, the proposal of the Committee was carried by the T.C. It 
was stated that Mr. Mitchell, chief engineer of the Dolter Electric 
Traction, would be in Torquay at а B. of T. inspection on the 
following day, when the Town Clerk would have an opportunity 
of conferring with him on the subject. The Board of Trade inspec- 
tion of the local tramways took place on the 7th inst. 


Walsall.—The Tramways Committee has entered into 
an arrangement with the Postmaster for the carriage of mail 
bags to and from Walsall Wood, at the rate of £13 per annum. The 
Wednesbury Corporation has assented to the cars belonging to the 
Walsall Corporation running in Wednesbury for а term of three 
years, and it is hoped that, as a result, intercommunication between 
these two towns will commence before May 1st. 


TELEGRAPH and TELEPHONE NOTES. 


Far Eastern Cables.—<According to official notifica- 
tions the Tokio-Bonin cable is the property of the Japanese 
Government, and the Bonin Islands-Guam cable only belongs to 
the Commercial Pacific Cable Co. The Japanese Government have 
an office at Bonin ‘Peel Island), but they are only permitted, until 
further notice, to accept local trattic for Japan. 


Printing Telegraphy.—We are informed by the 
inventor, Mr. Donald Murray, that the trials of the Murray auto- 
matic printing telegraph system in Russia having been satisfactory, 
the Russian Administration has ordered another installation for 
St. Petersburg—Irkutsk, a distance of about 3,800 miles of iron 
wire, with six repeating stations. So far as printing telegraphy is 
concerned, this will be the world's record, as it will be three times 
longer than any other line ever operated by a printing telegraph. 
The Swedish Administration has also ordered a complete duplex 
outfit of the Murray automatic system for Stockholm-Gotenburg. 
Two new installations are nearly completed, to the order of the 
German Post Office, and tbe Murray system between Bombay and 


Calcutta is now being started. 
Telegraphic Interruptions and Repairs :— 


BRPAIBUD, 


CABLARS. INTERRUPTED, 
Paramaribo.Cayenne .. ví РУ ate .. Nov. 97, 1906 .. ad 
-Pinheir 925 is m RS .. Aug. 13, 1902.. А 

88 Liens dare .. May 7, 1902 


Bt. Lucia- Martinique дз 
Dominica-Martinique .. и 
Curacao-Coro 

Cur&cao-La Guayra } Closed.. we os 


.. Мау 7, 1902.. н 
. Jan. 12, 1906 .. өө 


Curacao-Maracaibo 

Reissa-Issa and Reissa-Yemani (Yemen).. ad е m 1d З " 
ifa- i ss e a an. 18, - 

Tarifa-Tangier Mac. 9^ 190 


Port Artbur-Chifu (Closed) 
Garachico-Santa Crus .. T es 


Las Palmas-Arecife ie 5% p Aug. 18, 1906 .. sy 
Guantanamo-Mole 8%. Nícholas m ке м 17 1 à 1185 * 
Martinique-Paramaribo үч ; 1805 2 


New Brunswick-Prince Edward Island 


Odessa-Kilios 
Tenedos-Chio ae Feb, 13, 1907 
M on Duenüvon 1 7 Reb. 28. 1907 .. 


Panama-Buenaventura 
Bt. Elena- Buenaventura 


LANDLINES. 
Puerto-Barrios .. es 


.. Feb. 25, 1907 .. 


ee Aug. 28, 1902 oe oe 


— — — T 
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South Africa—Care CoLtony.—The postal tele- 
graph receipts for 1906 were £229,804, an increase of £23,129 
on the receipts for 1905. The telegraph receipts were made up as 
folows:—Public messages, £134,252; Government messages, 
£37,005 ; various messages, £13,193; private wire rentals produced 
£43,431; miscellaneous, £298 ; registered addresses, £1,623. 

JOHANNESBURG.—On February 9th, the whole of the Rand 
telephone system was disorganised by an accident. It is under- 
stood that one of the wires came in contact with an overhead 
lighting wire in Yeoville, and set fire to the telephone tower. The 
tire brigade very quickly responded to the call. and were successful 
in preventing the spread of the fire, though some 2,500 pairs of 
cables leading iato the distributing frame were destroyed. The 
test-room records book was fortunately saved, which assisted the 
work of connecting up again, and by 4 a.m. on the Monday, com- 
munication had been restored. It is estimated that the damage 
only amounts to about £300. 

The Postmaster-General proposes the following charges to tele- 
phone subscribers in place of the present fixed charge, viz. :—(a) 
A fixed charge of £10 per annum to cover 600 calls; (^) 2d. per 
call for the next 1,800 calls; (c) 1d. for each call afterwards. 


Submarine Signals.—The United States Government 
has decided to equip all lightships with submarine signalling 


apparatus, the signals already fitted having proved of substantial 
service. 


United States.— Cyicaco.—The incorporation of 
several telephone companies, which will furnish long-distance con- 
nection with the independent telephone lines. has been announced. 
The companies which will enter the merger are tbe Chicago, 
Milwaukee and Northern Long-Distance Co.; the Chicago, Indiana 


and Eastern Telephone Co.; and the Chicago, St. Louis and 
Western Long-Distance Co. 


Wireless Telephony.— Several papers have recently 
stated that Dr. de Forest, of New York, has been endeavouring to 
trausmit music without using wires. Lieut. Q. C. A. Crawfurd, R.N., 
of H.M.S. dndromeda, Chatham, has already succeeded in 
transmitting musical sounds by wireless telephony for a distance 
of over half а mile. The songs were quite loud and clear, 
and were easily recognised by signalmen on ships at the distance 
stated —which was the furthest tried— well over & month ago. 


Wireless Telegraphy.—The Provisional Government of 
the Republic of Cuba has placed an order with the Gesellschaft fiir 
Drahtlose Telegraphie for the erection of eight stations, of which 
two are already working, and have proved very satisfactory. The 
other stations will probably be ready for work by the end of this 
year. The central station will be situated on Port Cabanas, in the 
neighbourhood of Habana, and will be able to transmit messages 
over а distance of at least 1,500 km. The stations will com- 
municate with ships, and with stations on the coast of the United 
States. The Expeditionary Corps from America at present in 
- Cuba also makes use of the Telefunken wireless telegraphy. 

Wireless telegraph experiments between Denmark and 
America sre in progress at the Poulsen wireless station near 
Copenhagen. . 

The French Government has appointed a Commission to examine 
the sites and to report on the special conditions of all existing or 
future wireless stations, and it seems likely that a great develop- 
ment of wireless telegraphy is about to take place in France. 

It is stated that à French company is erecting wireless telegraph 
stations on the Morocco coast. 

A station has been opened by the Amalgamated Radio-Tele- 
graphic Co. at Hartland Point, on the Bristol Channel, and mes- 
sages are received there from Lyngby, nesr Copenhagen. 
Another station is now being negotiated for on the west coast of 
Ireland. 

Last Friday, on the motion of Mr. Herbert Lewis, a Select Com- 
mittee was appointed to consider the Radio-Telegraphic Conven- 
tion, signed at Berlin on November 3rd, 1906, and to report what, 
from the point of view of national and public interests, would, in 
their opinion, be the effect of the adhesion or non-adhesion of this 
country to the Convention. 


COMMERCIAL MOT OR- 
VEHICLE EXHIBITION AT OLYMPIA. 


WHILE the. Exhibition at Olympia (which closes to-morrow) does 
not contain a great amount of electrical interest, it is a very good 
show of ite kind. The largest collection of electrically -propelled 
vehicles is to be found at the stand of the ErECTRIO VAN, WAGON 
AND OMNIBUS Co., Lrp., of 14, Bedford Chambers, W., including 
vans and wagons to carry from 5 cwt. to 5 tons, and a hospital 
ambulance—all driven by Gould accumulatore, with G.E.C. 
(U.S. A.) motors. We shall refer to these at greater length in a 
later issue. 

The ELEcTROMOBILE Co., Ітр., of 7, Curzon Street, W., show 
their ambulance (purchased by the City of London Corporation) and 


a delivery van of their standard type, carrying up to 15 cwt., at 
12 miles an hour. i 

The BarrisH AUTOMOBILE DEVELOPMENT Co., Lro., of Victoria 
Works, Belvedere Road, S. E., show a 35-н.р. “ Brush” chassis for 
omnibus or heavy lorry work ; the engine is of 4-cylinder type, with 
forced lubrication, driving through a leather-to-metal cone clutch ; 
the gears are extra wide, and provide for three speeds, driving 
direct on the top speed; the live axle is carried in horn 
blocks, and is spring suspended, the drive being con- 
veyed to tbe wheels by floating shafts. The frame is of 
exceptional strength, and the position of the driver over the engine 
gives the maximum load-carrying capacity fora given wheel-base. 
The engine has four cylinders, 5 10. х 6 in, and runs at 750 &Р.м. 
An all-steel'bus is also shown, which is lighter but more rigid 
than the ordinary type, the steel body being built direct on the 
main members of the standard chassis; the body is durable 
апа fireproof. 

The Арлмв MANUFACTURING Co., LrD., of Bedford, show a 
number of vans, and a cab, all fitted with the Adams inter- 
locked pedal gear, which gives complete control of speed, direction 
and braking, by the most simple means. 

Messrs. GREENWOOD & BarLrEy, Brp., Armley Koad, Leeds, 
show a 3à-r.r. omnibus chassis, fitted with a four-cylinder petrol 
motor driving a dynamo; the current from the latter is used for 
driving a series-wound motor with two armatures, driving separate 
worm gears in alive axle. The speed is varied by an electric con- 
troller. We hope to give further particulars of this system later. 

Tug WorisrnLEy Тоог, & Moron-CAR Co., Lro., of York Street, 
S.W., show five ‘bus and van chassis, of standard types. To elec- 
trical men, however, the Wolseley 'bus equipped with the B.T.-H. 
petrol-electric system, which we describe elsewhere in this isgue, 
will be more interesting this is not at the Exhibition). 


Amongst the many other exbibitors, we may mention 
Messrs. WiLLaNS & RokixsON, LTD. Rugby (component parts 
of motor-cars); Messes. J. C. Futter & Son, Bow; E. 
KALKER & Co, Coventry; MaBcoNrs WIRELESS TELEGRAPH 
Co., Lrp., Dalston; J. Lacoste & Co, London, W. C.; 
Pero & RADFORD, Lrp., Hatton Garden; Unrrepn Мотов N- 
DUSTRIES, LTD., Coventry; and Lapauze & Co, London, E.C. 
(all showing ignition apparatus); LONGSTRETR’S, Lrp., Batterees 
(batteries); G. Stravs & Co., Lrp., London (petrol-dynamo); 
and MoNTE-CarLLOow & Co. (power dynanometer). 


CONTRACTORS' COLUMN. 


OPENINGS FOR NEW BUSINESS. 


ALLOA, N.B.—Burgh buildings, including Court room and town officials’ 
oftices. J. Melvin & Sons. architects, Alloa. 

BOWDON (CHESHIRE).—New school for Altrincham. Education Committee. 
Plans in preparation. 


BRADFORD.—Co-operative store. Wm. Rycroft, Bank Building, Manchester 
Road, Bradford. 


BROMLEY (KxNTr).— Primitive Methodist Church (£8,100), J. Podger & Sons, 
builders, Bromley, Kent. 

BLACKBURN,.—A cotton spinning mill is to be erected at Great Harwood, at a 
cost of £70,000 to £80,000. 

BREDBURY (CHESHIRE! —New school to accommodate 400 pupils. J. 
Cubbons, architect, 4, Chapel Walk, Manchester. 

BARNSTAPLE.— Large private residence for Mr. W. C. Oliver, architect, 
Ne vport, Barnstaple. 

BATHGATE, N.B.—Foundry and engineering works. North British Steel 
Foundry, Ltd. 

BURTON-ON-TRENT.—Pupil teacher centre (£1,300). 
Princess Street, Burton-on-Trent, 

BRYNMAWR.—Extensions to County Schools. F. R. Bates, architect, 26, 
Westgate Chambers, Newport, Mon. 

BLAINA (Mown.).—Extension of the County School. 
Council Offices, Newport, Mon. 

BRITON FERRY (GraM.).—Rebuilding of Cross Keys Hotel. J. C. Rees, 
architect, Neath. 

CHEADLE (near S8rockronT).—Council School. J. R. Earnshaw, architect, 4, 
Chapel Walk, Manchester. 

DUNDEE.--New Theatre of Varicties (cost from £920,000 to £30,000). Bite 


being negotiated for. Swanston & Syme, Kirkcaldy, and L. 
Ower, Dundee, joint architects. 


DUNSTABLE.—Large works in course of erection for Messrs. Bagshaw & Co. 
A.W. Nash, builder, Dunstable. 

DINAS POWIS (Graw.).—Paerish Hall. Teather & Wilson, architects, Andrew's 
Buildings, Queen Street, Cardiff. 

EAST HAM.--Garage for the London Road Car Co. 

EDINBURGH.—New municipal art school. J. M. D. Peddie, architect, В, 
Albyn Place, Edinburgh. 

FILEY.—Variety theatre. A. Caine, owner. 

GLASGOW.—Bank at Parkhead for the British Linen Bank. J. Baird 
and J. Thomson, architects. 


Business premises for Summerlee Iron Co. F. Burnett, Boston 
and Carruthers, architects. 


GREENOCK.— New school at corner of Stanners and Main Streets to accommo: 
date 900 children. 


HALIFAX.—Shops and offices in George's Square. G. Buckley & Bon, 
architects, 
Alterations to Westgate Hotel. W. H. Horsfall & Bon, architects. 
HENLEY-ON-THAMES.~Congregational Church, 
INCE.—New Roman Catholic Church, 


KILMARNOCK.—Technical school (£17,000). Andrew & Newlands, architects, 
Kilmarnock. : 


KINGSTOWN (Юсвілм).--Ва(ћа (£8,688). A. Fraser, builder. 


LIVERPOOL.—Swimming baths on Seacombe Parado. T. Spencer, builders 
Aintree, Liverpool, 


R. Kershaw, builder, 


C. Dauncey, County 
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LONDON (W.C.).—Y.M.C.A. buildings (£200,000). R. Plumbe & Harvey, archi- 
tects, Fitzroy Square, W. 
(W.C.).—Buildings on the site of Exeter Hall for J. Lyons & Co., 
Cadby Hall, Kensington, W. 
(Forest HILIY).— Bank premises. J. Tolley, architect, Bank 
Chambers, Forest Hill, 8.E. 
(BLACKFRIARS).— Warehouse, factory, &c., for Jas. Pascal], Ltd., 
99-101, Blackfriars Road, 8.E. 
(CH®LseA).—Bank for Parr's Bank, Ltd., in King's Road. 
(Q@MITHFIELD).—Provision factory in Hosier Lane. Yetts, Sturdy 
and Usher, architects, 45, Finsbury Pavement, Е.С. 
(BETHNAL GREEN).—Fight blocks of workmen's dwellings. Joseph 
and Smithem, architects, 83, Queen Street, E.C. 
(Srraxp).—Large building on site of 15 and 16, Buckingham Street. 
P. Waterhouse, architect, 385, High Holborn, W 
(MARYLEBONE).—Building in Oxford Street abutting upon Old Quebec 
Street. D. Joseph, architect, Portland House, Е.С. 
(MARYLEBONE).—Building at 308-320, Oxford Street, and 24, Old 
Cavendish Street. J. Murray, 11, Suffolk Street, Pall 
Mall, W. 
(LEwisHAM).—Office for Prudential Assurance Co. and shops. P. 
Waterhouse, architect, 885, High Holborn, W.C. 
(DEwisHam).—Additions to Girl's Grammar School. A, L. Grey, 
architect, 4, Verulam Buildings, Gray’s Inn, W.C. 
(LEWISHAM).—Additions to St. Bartholomew's N Battley, 
Sons, & Holness, builders, 21, Old Kent Road, В 
(HackNEY).—Colour factory. J. Chessum & Sons, ро Roach 
Road, Bow, E. 
(BarrERSEA).—Additions to Constitutional Club. F. T. Staff, 
builders, Clapham Common, 8.W. 
(BALHAM).—Musio hall. L. Whitehead & Co., builders, 12, Little 
Trinity Lane, E.C. 
(WANDSWORTH).—Mission hall. 
Works, Wandsworth, S. W. 
e tabernaole in Shepherd's Bush Road 
(£4,000). 
(PappINGTon).—Extensions at workhouse. Clerk to the Guardians, 
819, Harrow Road, W. 
(FuLHAM) —Additions to St. Clement's Hall. E. Monson & Sons, 
architects, 22, Buckingham Street, W.C. 
MANNINGHAM (BraprorpD).—Re-erection of box works for Messrs. Williams, 
Jowett & Co. B. Dobson, architect, 5, Charles Street, Bradford. 
MANCHESTER.—New buildings for Henshaw's Blind Asylum. Mangnall and 
Littlewood, Manchester. 
NORTHWICH (CHESHIRF).—New сопа school, the gift of Sir Thos. 
Brunner. The Clerk to the U.D.C. 
OCLTON BROAD AND SAXMUNDHAM.—New Council school and additions. 
T. E. Key, architect, Aldeburgh, Suffolk. 
PAISLEY. E for new building forthe Y.M.C.A. have been approved. 
(Estimated cost, £12,000. Т. C. Abercrombie, architect, 
Paisley. 
ee Council School. 8. Dodson, architect, Central 
Chambers, Cowgate, Peterborough. 
PRESTWICH.-—Infirmary. Electrical equipment required. Crews & Hand. 
ford, consulting engineers, Cromwell Buildings, Blackfriars 
Street, Manchester. 
PENDLETON (S8aLForD).—S8chool to accommodate 1,120 children at Hatton 
Bank, J. W. Woodhouse, architect, 100, King Street, Manchester. 
PORTSEA.—Mission Church at Copnor (£7,180). H. Jones & Sons, builders, 
Portsmouth. 
PONTYPRIDD.—Re-erection of premises in Market Street for J. Williams, 
proprietor of Cambrian Temperance Hotel. W. М. Lewis and 
Morgan, architects, Pontypridd. 


ROATH кшн е мыны! instruction centre. 
та 

SHEFFIELD.—Public baths. A Nunweek, architect, 24, Bristol Road, 

Sheffield. 
(DaRNALL).—Primitive Methodist Church. 

Norfolk Row, Sheffield. 

SKEGNESS.—Hydropathic establishment. 
House, Nottingham. 

SWANSEA.—Chapel and Schoolroom at Manselton. 
burn, architects, Northampton. 

THORNABY-ON-TEES.—Council School. Clarke & Moscrop, architects, 
Feethams, Darlington. ; 

WALTHAMSTOW.—Fire Station for the U.D.C. 

WARRINGTON.—Theatre. Electric Light decided upon. 
architect, Birmingham. 

WEST HAM.—Church Hall. Gale, Durlacke, & Emmett, architects, 88, New 
Bridge Street, London, Е.С. 


A. Leather, builder, Riverbank 


W. Harpur, city engineer, 


J. P. Earle, architect, 
E. В. Sutton, architect, Crowley 
Dyer, Bon & Winter- 


G. F. Ward, 


Qe UN REPRE 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aberdeen.—March 19th. Surface condenser, with air 
pump, oil separator, &c., for the Corporation Electricity Depart- 
ment. See "Official Notices" February 22nd. 


Belgium.—March 30th. The municipal authorities of 
Liége invite tenders for a central station. For farther particulars 
zee our issue of January 25th. 


Bolton.—March 28th. Materials and stores for the 
electricity department. бее “ Ones Notices ” to-day. 


Bolton.—March 28th. One 2,000-H.P. steam engine 
complete for the electricity department; also one 1,500-Kw. three- 
phase alternator. See “ Official Notices » to-day. 


Bray.—March 19th. Supplies for the U. D. C. electric 
light works, See “ Official Notices" Maroh 1st. 


Cheltenham,—March 22nd. One 1,000-KWw. turbo- 
generator, condensing plant, steam and other piping, &c., for the 


| T electricity - works extensions. See Official Notices Б 


Copenhagen.—March 18th. Two steam turbine alter- 
nators (three-phase), 2,500 xw. each, for the Corporation. See 
“ Official Notices” January 25th. 


—April 11th. Three motor-generators or 


Copenharen.— 
А See “Offcial 


converters, each of 1,000 gw., for the соно 
Notices" March let. 


Derby.—March 25th. Lighting and traction panels for 
electricity works switchboard for the Corporation. See “ Official 
Notices " to-day. 


Dublin.—March 21st. Arc iamp carbons for the Cor- 
poration electricity department. See “ Official Notices " to-day. 


Eccles.—March 16th. Storage battery and automatic 
reversible booster for the Corporation. See “Offcial Notices” 
March 1st. 


Erith.—March 18th. Execution of installation work on 
an assisted wiring scheme for the U.D.C. See “ Official Notices ” 
March 8th. 


Erith.—March 18th. Stores for twelve months. See 
* Official Notices " March 8th. 


Gateshead.—March 26th. The Gateshead and District 
Tramways Co. require tenders for the rights of advertising on their 
cars for a period of five years. See Official Notices March 8th. 


Germany.—Tenders are about to be invited for the 
establishment of a small municipal central electric lighting station 
in the town of Selb, Bavaria, at an estimated cost of £13,150. 


Glasgow.—March 25th. Steam turbo-alternators with 
condensing plant for the Pinkston generating station. See Official 
Notices " February 22nd. 

Govan.—March 25th. Electricity department stores for 
one year. See “ Official Notices " March 8th. 


Jeeland.—March 81st. The Reykjavik Town Council 
is open to give a concession for the supply of electrical energy and 
gas. See “Official Notices” December 7th. 


India.— March 25th. The Bombay, Baroda and Central 
India Railway Co., of 2-4, Bishopsgate Street Without, E.C., is 
inviting tenders for a motor-driven air compressor, 


Italy.—Tenders are about to be invited for the concession 
for the electric lighting of the town of Cerignola. 


L.C.C.—March 19th. Ten induction motor-generators of 
500 Kw., and four of 150 kw. See Official Notices” March 1st. 


L.C.C.—March 19th. Twelve water-tube boilers, eight 
travelling hand cranes, low-teusion switchboards, 900,000 stoneware 
cable ducts, &c. See Official Notices March 8th. 


L.C.C.—March 26th. Installation of electric light, bells, 
telephones and fittings, and wiring for motors, at the London Day 
Training College, Southampton Row. See “Official Notices" 
March 8th. 

Maidstone.—March 18th. Construction and equipment 
of light railways (permanent way, overhead work, mains, switch- 
board, rolling stock and buildings) for the Corporation, Bee 
“ Official Notices March 1st. 


Newcastle-upon-Tyne.—April 2nd. Construction and 
erection of electric cranes on the Quay, for the Corporation. Bee 
Official Notices March 8th. 


Perth (Western Australia). — March 25th. Lead- 
covered терета telephone cable. See our issue of Feb- 
rnary let 

Prestwich.—Apri 4th. Electrical equipment comprising 
(a) generating plant and motors; (b) lifts and hoists; (c) bells and 
telephones, for the new infirmary at Blackley. See * Official 
Notices " March 8th. 


Sheffield.—March 25th. Machines for regulating the 
power factor of an 4.0. supply system for the electric supply 
department. See “Official Notices" February 15th. 


Spain.—March 18th. Ten thousand sulphate of copper 


injected (Boucherie system) telegraph poles, 6j to 7 m. high. 
A deposit of 5 per cent. of the tender is required. Direccion 


General de Correos y Telegraphos, Carretas 10, Madrid. 
Spain.—March 31st. The Harbour Works authorities 


at Huelva are inviting tenders for the establishment of a central 
station for the supply of the necessary electrical energy required 
for lighting and power purposes at the harbour. 


Spain.—The municipal authorities of Monbeltsan (province 
of Avila) have just invited tenders for the concession for the electric 
lighting of the town during а period of 14 years, 
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West Ham. —March 18th. 
cooling tower for the 


Mechanical stokers and 
" Official Notices” 


Corporation electricity department. бее 
March 1st. 


Witney.— April ?nd. Gas engine and dynamo, and 
suction gas plant for tho. Witney Electric Supply Co. See “ Official 
Notices to-day. 2 


Wrexham,—March 1 


‘th. Supplies for the T.C. elec- 
tricity department. 


See Official Notices“ March 1st. | 


CLOSED. 
. Croydon.—The Corporation 


| on Monday accepted the 
following tenders in connection with the electricity undertaking:— 
Holden & Brooke.--Feed water heater. £109 16s. 


Win. Cory & Bon.—Supply of coal for four months from the Ist prox. 


Eastbourne.—Referring to the contract for a 750-Kw. 
turbo-alternator for the Corporation, we are informed that the 


condensing plant is of the Contratlo type, manufactured and 
supplied by Messrs. Richardsons, Westgarth & Co., Hartlepool. 


Glasrow.—The Tramways Committee of the T.C. have 
accepted the following offers: 


Copper bonds, —United States Steel Products Fixport Co. 
Armature coila.—British Thomson Houston Co. 
Porcelain insulators.—Hullera, Ltd. 

Rubber diaphrugms.—Clyde Rubber Works Co. 
Overhead telephone cable.-- British Insulated and Helsby Cables, Ltd. 
Telephone instruments, — Ericsson. Bell Telephone Co. 

Special track work. Dorain Steel Co. 

Fishplate bolts.—Ibbotson Bros. & Co., Ltd. 

Bundy clock repair parts.— Recorders. Ltd. 

Asbestos slate.—Turners & Manville, Ltd. 

Bridee merzer.- Evershed & Vignoles, Ltd. 

Testing voluneter.— Elliot Bros. 


Singie-core lead-covered cable.—The National Conduit and Cable Co. 


Hereford.—The T.C. has accepted the tender of Messrs. 
Belliss & Morcom for the su 


pply of engines and plant for the 
electricity works, at £2,746, and that of Mr. T. W. Wilks for 
extensions to the works, 


at £695; also that of Thomas & Co., 
Lydbrook, for 1,000 tons of coal, at 10s. per ton. 


London, —BErMONDskY.—The General Purposes Com- 
mittee of the B.C. has provisionally accepted the following tenders 
for annual supplies for the electricity department :—Ironmongery, 
Pryke & Palmer, Bird & Co., J. Gibb & Co., the Albion Iron Co., 
and Bridgwater & Wright. 


MARYLEHONE.—The B.C. received the following tenders for 
+ mile of 1:0 sq. in. low-tension single cable:—- 


St. Helens Cable Co. . (necepted) 


: es : £ 406 
W. T. Henley's Telegraph Works Co. 


és 472 
Siemens Bros. & co. Pe ig Й 473 
British Insulated & Helsby Cables, Ltd. . s 182 


L. C. C.— The following tenders have been rec 
for the supply of 300 car trucks :— 


Kerr, Stuart & Со... 


eived by the L. C. C. 


. ss 9s vs >» ee £40,800 
Heenan & Froude ` ee ee ee ee 43,500 
Mountain & Gibson ee 92 “a T 26 49.0 
„ T га (first alternative)* 45,000 
15 M es (second alternative)“ 45,510 
yi т , (third alternative)“ 45,030 
И, 75 L5 (fourth alternative)* 44,274) 
Peckham Engineering Co. vx "T T id 49.500 
Thornewill X Warham . Я © Ыз z 50,700 
Metropolitan Amalgamated Railway Carriage Со, 51,675 


* Not to specitication. 


The Highways Committee, in reporting on the tenders, state that 
Kerr, Stuart & Co., subsequently to the submission of their offer, 
asked to be allowed to reduce the amount by £5 per set of trucks, 
or £1,500 in all, making the total tender £39,300, the higher 
amount having been inserted owing to a clerical error. Since 
then, however, the company have stated that they must withdraw 
their tender, in consequence of difficulties having arisen with their 
proposed sub-contractors. The next lowest tender is that of Heenan 


and Froude, who would neither undertake the required delivery, 
nor agree to accept any liability 


for liquidated damages in the 
event of non-delivery by the contract dates. Mountain & Gibson 
have stated that, owing to a clerical error, the amount of each of 
their alternative tenders, but not that which accords with the 
specification, should be reduced by £10 per set of trucks, or £3,000 
in ai. After consideration, the Committee express the opinion 
that the tender of this firm, amounting .to £49,350, should be 
accepted, and they submit a recommendation to this effect for 
decision next week, 


Peterborough.—The tender of Messrs. 
has been accepted for installin 


Lea & Warren 
Brotherton & Co.'8 new works at 


g the electric light at Messrs. 
Peterborough. 


Pontefract.—The contract for 940 840-ampere-hour 
cells for the Pontefract and Castleford tramways has been placed 
with the D.P. Battery Co., Ltd., Bakewell. 


Salford.—The T.C. has accepted the 
Crompton & Co., Ltd. 


tender of Messrs. 
alternator, at £341. 


for а 240 -f. . P. motor for driving a 150-KEw. 


Sutton.— The Universal Electrical Manufacturing Co., of 
Peckham, have received an order for a 750-ampere traction switch- 


board for the South Metropolitan Electric Tramways and Lighting 


Co., Ltd., for their Sutton power station, the switchboard being to 
the specification of Mr. C. W. Durnford, chief engineer, 


West Ham.—The Corporation has provisionally accepted 
the following tenders for annual supplies :— 


Cable.— British Insnlated & Helsby Cables, Ltd. 

Motors.—Fuller Eleetrical Со. 

Incandescent lamps.—-Cryseleo, Ltd. 

Engine room stores —Ten items, J. Gibb & Co.: nine items, Wiggins and 
Rihll; two items, Edmonds & Co.: three items, Angus & Co.; five items, 
the Manufacturers?" Avency Co, (London), Ltd. ; four items, E. A. Beldam. 

Transformers. Six items, British Thomson-Houston Co.; fiveitems, British 
Westinghouse Co. 

Indin-rubter covered wires and cables (for six mouths only).— Association 


cable (600 inegolins only), ten items, British Insulated & Helsby Cables, 
Ltd.; four items, Connolly. Bros., Ltd. 


Non.association cable (600 
megohms only), ten items, Siemens Bros. & Co.; four items, Johnson and 
Phillips, Ltd. 


Integrating wattmeters.—British Westinghouse Electric Co. 


Yarmouth.—The Board of Guardians has accepted the 


tender of Messrs. Gray & Palmer for electrical work during the 
next half-year. 


— — —̃̃ͤ ä — Е) 


FORTHCOMING EVENTS. 


To-Day’s Events (Friday, March 15th).—At 7.30 p.m. N. E. Coast Institution о{ 
Engineers and Shipbuilders. Discussion on Mr. W. C. Mountain's 
paper оп " The Application of Electrieity to tbe Driving of Pumping 
Machinery tor Pontoons and Graving Docks." The Hon. C. A. 


Parsons and Mr. R. J, Walker on "Marine Steam Turbine 
Development.” 


Northampton Institute Engineering Society. Mr. P. Fortin on “ Test 
ing of Iron for Electrical Purposes." 


Saturday, March 16th.—Institution of Electrical Engineers (Manchester 
Students), Visit to the Widnes and Runcorn Transporter Bridge. 
At 2.30 p.m. Institution of Electrical Eryineers (London Students). 
Visit to Metropolitan Railway Power Station at Neasden, N.W. 
At 3 p.m. Hoval Institution. 
Cathode and Positive Rays’ 


Prof. J. J. Thomson on Röntgen, 
At 6.30 for 7 p.m. 


* (Lecture V). 
Association of Engineers-in-Charge. 


Twelfth 
annual dinner, at the Great Eastern Hotel, Е.С. 
Monday, March 18th. — Institution of Electrical Engineers (Newcastle), 
Meeting. 


Tuesday, March 19th. At 7.90 p.m. Institution of Electrical Engineers (Man. 
chester), Mr. L. J. Hunt on ‘A New Type of Induction Motor.“ 
Thursday, March 21st. At 7.15 p.m. Institution of Electrical Engineers 
(Leeds). Mr. W. M. Rogerson on ~ Underground Mains." 
At 7.30 pan. Institution of Electrical Engineers (Manchester students). 
Mr. K. L. Shoolridge and D. G. Pennington on“ Water Power as 
Applied to the Generation of Electricity.” 
Friduy, March 22nd.--At 5.0 p.m. Physical Society. Mr. Garrett on “ Elec- 
trical Conduction Produced by Heating Salts.” 
At R p.m. Institution of Civil Engineers (Students). 
on“ A Point in Türbo-Alternator Design." 
At 9.0 p.m. Roval Institution. 
Positive Electricity." 


Saturday, March 28rd.—At 8 p.m. Royal Institution. Prof. J. J. Thomson on 
“ Röntgen, Cathode and Positive Rays" (Lecture VI). 


Mr. F. J. Kean 


Prof. J. J. Thomson on " Rays of 


a ee MI MES CAT 


THE ELECTRICAL ENGINEERS R.E. (VOLS). 


Tax following orders are issued: 

Monday, March 18th. — " A". Company, recruits’ infantry drill, 6 p.m.; 
technical drill, 7 p.m. 

Tuesday, March 19th. — “B” Company, recruits’ infantry drill, 6 p.m.; 
technical drill, 7 p.m. 

Wednesday, March 90th.-—'* A ” Badge examination, 6 p.m. 


Thursday, March 21st, — * С” Company, recruits’ infantry drill, 6 p.m. ; 
technical drill, 7 p.m. 


Friday, March 22nd.—* D Company, recruits’ 
drill, 7 p.m. 


Saturday, March 23га.“ D" Company, week 
to be sent in for this run at once. 


infantry drill, 6 p. m.; technical 
-end training at Tilbury. Names 


J: H, S. Pairs, Captain, for Adjutant on leave, 
Electrical Engineers R.E. (V.). 


лала ER RE OIOV a E r 
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Nen Premises.—On Wednesday we visited Mussks. 
J. J. GRIFFIN & Sons’ very fine establishment in Kemble Street, 
Kingsway; demonstrations of physical and chemical apparatus, 
including the singing атс, silicia glass, &c., were in progress, and 


a complete plant for process engraving was shown, with photo- 
graphic demonstrations. 


South Africa.—At Bloemfontein, on February 4th, a 
native employé of the Corporation was at the top of a pole dis- 
connecting the overhead electric wires, which have been superseded 
by underground cables, when he suddenly fell to the ground, and 
was found to be dead. An examination of the native's body showed 


that he must have been dead before he fell. There was а thunder- 
Storm in the vicinit 


y at the time, and. it is believed that 
lightning struck the wires eome distance from the scene ot the 
15 ident, and that the current, travelling along the wires, killed 

im. 


И 
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NOTES. 
The P. and 0. Batti-Wallah's Society.—The second 


annual dinner of this society was held on Satarday, the 9th inst., at 
the Holborn Restaurant, the president, Mr. Pinching, in the chair. 
When we were present at the first annual dinner, we anticipated a 
successful future to a society founded on that esprit de corps which 
binds men who bave worked in some common cause, and all engi- 
.neera know that no cause is more powerful than that of service with 
a great companv. In the P. and O. Co. such a one exists, the fleet 
of this great undertaking being like so many travelling bita of home, 
to represent Britain throughout the East. When a man leaves the 
service, ander the pressure of the 50 things that track him to his doom, 
he begins to regard the company as a soit of St. Katherine, and 
says, Go from me, yet I feel that Т shall live henceforward in thy 
shadow,” and the Society of Batti-Wallahs is one form of expressing 
this feeling. This year а departure waa шале, in that ladies were 
there in quite a goodly pr^portion. We all know that a Batti- 
Wallah's chief duty is to make things pleasant for the Mem-sahib, 
and this doubtless explains their presence at the second dinner, 
which will also serve as an excuse for numerous other Jate evenings 
between now and dinner No. 3. The speeches were all marked by 
approved brevity, and we must not omit mention of the very 
excellent speech in which Mrs. Waterhouse replied to the toast of 
“The Ladies," atoast, by the way, proposed by Mr. Chambers, who 
expressed the opinion that the ladies thought best of the man who 
had a “ guid conceit o' himself." Whispers of dissent reached our 
ears, and careful inquiry elicited the opinion that a more modest 
estimate of himself by mere man was better calculated to secure 
the good opinion of the more privileged sex. However, on such 
points our representative professes blackest ignorance, and, unlike 
Mr. Chambers, is not so free to fling about his opiuions. Some 
interesting facts came to the surface during the evening, one being 
that despite the grave complaints as to the present capacity of the 
Suez Canal, the boats of the P. and O. Co. had so far run clean 
where other boats had nosed round like moles, seeking to bury 
themselves in the sand of the desert. Soon, we are told prophctic- 
aly, everything on the P. and O. boats will be carried out 
electrically—except, perhaps, the little duty of turning the 
main propeller round. The evening was pleasantly diver- 
sified with music, and Miss Bertha Bird justitied her name 
by her singing, while Miss Edith Hands, a favourite among 
all engineers, charmed everyone and came in for congratulations 
on the s^ore of professional successes won by some of her 
pupils, The Press was toasted by Mr. Waterhouse, and оце 
friend Electricity” was down for reply in the person of 
Mr. S. Rentell, who acquitted himself no»ly. 


Aluminium Magnesium Cell.—In a recent paper 
read before the American Electro-Cbemical Society (Alrcfro- 
Chemical and Metallurgical Industry, Nol. IV, No. 11), a very 
interesting form of primary cell of the depolarisation type is 
described. The authors, Messrs. Cole and Barnes, describe a 
series of experiments with a cell in which magnesium and 
aluminium electrodes were used with potassium alum as electrolyte. 
This acted as a galvanic cell with the current passing from alu- 
minium to magnesium inside. With hydrogen peroxide or oxygen 
as а depolariser an k. u. F. of 2 volts could be fairly wel! maintained. 
This is indeed remarkable at first sight, as both metals lie very 
close together in the electrolytic solution-tension series, but when 
it is remembered that magnesium very readily decomposes water 
containing sulphates—a fact not generally known-—the whole 
resolved itself into another form of gas cell, and accounts for the 
high voltage obtained. 


. Thermit Welding.—A demonstration of thermit weld- 
Ing was given at the Dry Dock of the Thames Shipbuilding Co. on 
Tuesday, the 12th. A preliminary test was made to show the 
enormous temperature of the thermit mixture, a small crucible 
being made to discharge upon a piece of 1-іп. iron plate, which 
was rapidlv pierced by the jet of molten iron—so rapidly, indeed, 
that the plate of about 6 in. square could be lifted away by the bare 
hand immediately, for there had been no time to heat it up bodily, 
though it had been pierced with about a 2-in. hole by the jet of 
metal. The main demonstration was the welding of a stern 
frame at a point 11 in. x 64 in. in section. The operation is con- 
ducted by building round the part to be welded a casing in thiu 
sheet-iron, well rammed up behind and all round with suitable 
moulding sand or loam enclosed in a plate top and bottom box and 
provided with a suitable small bottom git and a large head or 
riser, into which, after the weld bad been run, fresh small 
additions of thermit powder were added by way of feeding 
the casting. Above the git is fixed the crucible, a large cone 
about 32 in. high and 24 in. across the top, with a bottom 
Opening of about 1 in. closed by a refractory plug, which 
18 knocked up from below when the charge is ready to pour. The 
thermit powder is composed, as most of our readers know, of 
crude aluminium and iron oxide. It is poured into the conical 
crucible, and a small quantity of broken spiegeleisen or ferro- 
Manganese is added to improve the qualiity of tbe weld iron or 
convert it into a mild steel. The crucible being full, a small half- 
*poonful of ignition powder is added. This, we believe, is a 
chloride salt, and is'ignited with a match. The ignition or priming 
charge serves to start the combination of the thermit, the action of 
which, chemically, is denoted by the formula— 


2 Al + Fe, О, = Al, O; + 2 Fe, 
of aluminium plus iron oxide produces alumina plus pure пор. 


e reason for the reaction is that aluminium has a more powerful 
ty for oxygen than has iron, and it requires also very much 


less heat to decompose iron oxide than is produced by the oxida- 
tion of aluminium. The surplus heat thus generated throughout 
the mixture in a few seconds serves to raise the temperature of the 
mass very high, and the result is a small mass of molten iron and a 
considerable bulk of slag, which is, or ought to be, a commercially 
valuable product, namely, carborundum. The reaction is extremely 
rapid, a few seconds sufficing to convert the whole mass into an 
incandescent liquid. 

As soon as this is done and the slay bas come to the top, the 
charge is tapped, and descends into the mould, and when this is full 
the slag follows and runs over a spillway into a suitable sand-bath 
prepared alongside. 

When we arrived we found the mould in process of heating, a 
stream of gas from a small producer being blown through the mould 
to heat both this and the ends of the bars to be connected. This 
heating is desirable with large bars, so as to prevent any chance 
of a chilled weld. About 1} in. is left as а gap between the ends 
to be joined, and the mould of the weld extends some 5 in. on either 
side, so that a weld presents the appearance cf a slightly swelled bar 
when complete, and this swell may be left on in most cases of ship 
or heavy work. Such are the general principles and processes. 
Needless to say, there are the usual precautions to be observed, as 
done by the ordinary foundryman. Thoroughly refractory crucible 
lugs and dry moulds are desirable, aud tbe outside of the mould has 
to be well banked with sand to check any possible leakage, such as 
a wash-out by such hot metal might cause. Welds шау be made of 
broken parts in place with the minimum of unplating, and in 
comparatively few hour-, thus greatly reducing cost and adding to 
the earning capacity of a ship which might otherwise be some weeks 
out of commission. The а; monstration was carried tbrough very 
well, and after lunch the moulds were ready to be knocked off; 
we understand that the weld is to undervo certain tisis as to 
soundness, to be specified by Licyd’s and others, We кее no reason 
to doubt the soundness of the jupetior, but it would certainly add 
confidence to see the weld cut longitudinaily, so аз to prove the 
fact. 


Electro-Cbemical Developments in Italy and 
Austria.—The Beitish Consul at Nanles, reporting en the factories 
of Bussi, states that the latter town is situated in the Abruzzi, not 
far from the sources of the Hiver Ticino. In 1900 the Italian 
Electro-Chemical Society obtained an artiticial fall Gf some 250 ft. 
on this river, by which 16 was enabled to develop 4.000 ic. P. The 
so ety established a factory for making caustic soda, chlortte of lime 
and other products by electric processes. In the vicinity of thir, 
arother factory has been erected for the production of «aluminium, 
the motive power being provided by another generating station 
about 4 miles from the former, developing 12.060 H P. by means of 
water-power. This latter etation provides the towa of Aquila, 
36 miles distant. with electric light, and all toe villages al ny ats 
liue to the northward. as well as the towns of Chicti, Castedamare, 
Adriatico and Fratcaville-on-Sea. Tbe same station supplies 
energy toa chemical manure factory, sulphate of copper works, &, 
at l'ianodorte, aud in a few montüs' time, work will be undertaken 
to draw on the same river for enerey for several other factories in 
the vicinity. The estimated amount of water-power available 
on this river is stated to be more than 40,000 H. P. 

A Milan contemporary states that a company is in course of 
formation at Genoa for the purpose of purchasing the righta tor the 
appropriation of water-power trom the River Aluissa, in Dalmatia. 
lt is proposed to entrust the working of the scheme to the Societa 
Italiana di Carburo di Calcio and the Societa Generale per la 
Cianamide, both of Rome. "The plant will have a minimum output 
of 25,000 н.р. and a maximum output of 75,000 H.P. Н is pro- 
posed to use the energy obtained for the working of a large 
factory for the production of calcium cyanamide, according 
to the patents of tbe Deutsche Cianamide Gesellschaft, which 
are worked by the Societa Italiana per la Fabbricazione dei 


prodotti azotati, at Коше. ' 


Tramear Lifeguards.—At an inquest at Bradford into 
the death of a three-year old child, whom a tramcar lifeguard had 
failed to save, it was stated on behalf of the Corporation, as a proof 
of the general utility of the lifeguards, that during the past twelve 
months 32 persons had been picked up without injury. In one 
case two children were saved simultaneously in this manner. At 
Halifax the week before last a car knocked down a woman and a 
man. The former was killed, but the latter was picked up by the 
guard with but a few bruises. It is not true tbat the suffragettes 
contemplate an agitation against the Tramway Department on this 
account. 


Belgian Tramway Interests in Russia. — The 
Société des Tramways de Titlis, which represents one of the 
numerous tramway enterprises in Russia upon which Belgian and 
French investors have embarked in recent years, bas proved 
unfortunate for both sbare and bondholders, and a scheme of re- 
Organisation is proposed for consideration at a meeting to be held 
at the end of March. As related by the directors of the company, 
the position of the undertaking has become exceedingly difficult, as 
it is exposed to the worst at the very moment wher, after years 
of endeavour, success should be encountered. The story is 
certainly remerkable. The ccinpauy needs money in order to 
meet its obligaticns, and if the latter are not fulfilled, the con- 
cession threatens to lapse, which means complete ruin. It appears 
that the existing concession with the town of Titlis was concluded in 
June, 1900, and it provided for the extension of existing lines, and 
the construction of new tramways. The company had to pay to 
the town £15,000 for tramcars and horses, pay £130,000 for paving 
works, lend £60,000 to the town for paving works at 1 per cent. to 
be repaid during the currency of the concession, provide £40,0CU 
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for appropriations of property, and lodge a deposit of £10,000. In 
addition to these outlays, the company was compelled to acquire 
the Avtcbal tramway, and construct a mountain railway, and the 
political unrest further complicated matters. As attempts made 
some time ago to raise additional money failed, the company 
approached the town authorities, and a new agreement was con- 
cluded last December, but this has placed fresh responsilities on 
the undertaking, and unless several hundreds of thousands of pounds 
are soon provided, the company will тип the risk of losing every- 
thing as the town may take possession of the undertaking under 
certain conditions, apart from the preferential claims of Russian 
creditors, whose preference would not be altered even if the 
present scheme of reorganisation were successful. 


Telephony in China.—4An interesting lecture was given 
by Mr. Oberg, of the China and Japan Telephone Co., in Sbanghai, 
last December. He dealt with the early history of telepbonv in 
the Colony, and the troubles of the Shanghai Mutual Telephone 
Co., Ltd., which is now thriving, and is increasine the capacity of 
ita exchange to 5,000 subscribers. Great difliculty, said the 
lecturer, was at first experienced with the operators in preventing 
them from listening to conversations between subscribers, but this 
was overcome during the first 12 months. Another difliculty that 
remained for several years and caused the dismissal of several of 
the best operators, was tbe persistent attempts to obtain fees and 
presents from Chinese subscribers. This, however. had gradually 
ceased. With their aerial cables they had had, and stil] had, very 
exceptional trouble. Holes in the lead covering of the cable were 
found, letting in water when it rained so as to interrupt com- 
munication with subscribers living beyond. The directors agreed 
that the hole was made bv a small bullet, and the police were com- 
municated with. the trouble ceased for the time being, but when it 
recommenced the following vear, declaring itself on several new 
cables that had been hung up in the meanwhile, carefnl inspections 
soon made it evident that the holes were not made bv bullets but 
by insects which did not always succeed in getting right through 
the lead covering. The culprit was soon discovered to be a species 
of hornet well known for making holes in the bamboo with its 
mandibles for the purpose of laying its eges. With their under- 
ground cables they had had no trouble. The first summer their 
new multiple switchboards were in use, the voices of all of their 
subscribers, about 500, commenced to fade away, their voices, when 
speaking, growing fainter without its being possible to find out 
what was wrong. Cables, overhead and underground, were tested, 
as were open lines and house insulations, and they were almost in 
despair when one day the trouble was detected in the new switch- 
boards, which were gradually absorbing the dampness out of the 
atmosphere. Dried air was promptly pumped into the tables and 
all their lines were in order again in а couple of days. But they 
had to keep on drving all through that summer; and during tha 
winter the tables were reconstructed and the new tables that had 
gince come out were specially made for this climate. 


Institution Notes and Lectures.—THE [INSTITUTION 
or Сіп, ENorwEEnsS (Engineering Conference, 1907).— The 
Council bas made arrangements to hold the fourth Engineering 
Conference of the Institution on June 19th, 20th and 21st next, 
when a programme of meetings for the discussion of engineering 
topics and of visits to engineering works in or near London, will 
be carried through, on the lines adopted at previous Conferences, 
The Sectional Committees of the Conference are now occupied with 
the various details of the contemplated arranvements, a com- 
plete programme of which will be published later. The annual 
conversazione will be held on June 20th, at the Royal Albert Hall. 
The following Committee has been appointed to deal with Sec. VIT. 
—Application of Electricity :— 

C^airinan R. E. B. Crompton, C.B. 

V .ce-chairmen—J. A. Ewing, LL.D., F.R.S., John Gavey, C.B., 
W. M. Mordey, A. A. Campbell Swinton. 

Hon. Secretories— H. R. J. Burstall, A. H. Preece, J. F. C. Snell. 

Committee—Sir William H. Preece, K.C.B, F R. S., Messrs. 
Alexander Siemens. Ll. B. Atkinson, W. E. Ayrton. F.R.S., P. Dawson, 
S. J. de Ferranti, R. T. Glazebrook, D. Sc., F. R. S., R. K. Gray, 
J. S. Highfield, J. H. Holmes, E. Hopkinson, NI. A., D. Sc., B. M. 
Jenkin, G. Kapp, J. Kincaid, M. A., Thomas Parker, James 
Swinburne, A. P. Trotter, B.A. 

RovaL IxsrrTUTION.— The following are among the lecture 
arrangements after Easter:— Prof. Sir James Dewar. three lectures 
on Chemical Progress—Work of Mendelceff and Moissan ; Prof. 
S. P. Thompson, three lectures on Studies in Magnetiem (The 
Tyndall Lectures). Discourses will probably be given hy Mr. 


James Swinburne, Prof. J. A. Fleming, Prof. Sir James Dewar, and 
other gentlemen. 


Late Legal News.—NSince our Legal reports in this 
issue went to press, the following mattera have been before the 
Courts. Our accounts are held over until next week:— . 

Postmaster-General v. National Telephone Co.— Point of law to 
decide whether certain private, wires are within the exclusive 
privilege given to the P.M.G. by statute, or whether they were 
affected by licence and agreement between the P.M.G. апа defen- 
dants. Judgment reserved. 

London United Tramways (1901), Ltd., v. Assessment Committee 
of Brentford Union and Overseers of the Parish of Chiswick.— 
Befora Appeal Court, on appeal of the Assessment Committee 
from a decision of a Divisional Court of K.B. affirming а decision 
of Quarter Sessions. Appeal diemissed with costs, 


Glover & Co. (Clerkenwell) v. Delta Metal Co.—Motion on 
plaintiff's behalf to set aside the judgment of Mr. Pollock, the 
Official Referee. The matter related to an electrical installation 
put down at defendants’ works. Hearing adjourned on Wednesday. 


Farewell Dinner to Mr. J. Gavey. C.B—It ів 
already known to our readers that Mr. John Gavey, C.B., is shortly 
to retire from the office of engineer-in-chief to the G.P.O. In this 


connection arrangements are being made for holding a compli- 


mentary farewell dinner at the Grand Hotel, Trafalgar Square, on 
Thursday, Aprilllth. The Postmaster-General will preside. No 
doubt Mr. Gavey's staff and friends will desire to be present in large 
numbers to do honour to him on this occasion. Mr. H. R. Kempe is 
chairman of the Dinner Committee, with Mr. R. A. Wells as 
honorary secretary. Tickets 7s. 64. each, can be obtained from Mr. 
Wells at the engineer-in-chief's office, G.P.O. 

The Tribune ваув:-– In the ordinary course Mr. Gavey would be 
succeeded at the Post Office by Mr. Martin F. Roberte, assistant 
engiueer-in-chief, but there seems a likelihood that the appointment 
may be given to Col. von Donop. R. E., of the Board of Trade, who 
was formerly attached to the Post Office Telegraphs. The post 
carries withit a salary of £1,000 to £1.200 a year, and an allowance 


of £300 a year for services rendered to Crown Agents to the 
Colonies.” 


Plant Extensions at Hull.—At a recent meeting of 
the City Council the question of placing an order for additional 
generating plant was spain discussed. The EL. Committee 
reported that it had considered the resolution passed at the last 
Council meeting refusing to sanction the acceptance of the tender 
of the Lahmeyer Electrical Co. After hearing further from the 
electrical engineer, the (‘ommittee again recommended the accept- 
ance of this tender. 

Amendments were moved with {һе object of obtaining the 
generator from a British firm. The chairman of the Committee 
remarked that it had had a large number of breakdowns with British 
machines. On a division, however, the amendment instructing 
the Committee to advertise for tenders was carried by 21 votes to 
16. After hearing the decision of the City Council to allow 
British firms to compete, the E.L. Committee held a meeting to 
further consider the matter. In a report, which was then presented 
by the chairman and adopted, the Committee charges the Council 
with not fully realising the necessity that exists for the immediate 
installation of a new set to meet the coming winter's load, and 
further, the impossibility of getting any new tenders, by advertis- 
ine, to accomplish this object during the present year. The Com- 
mittee, therefore, again recommends the Council to accept the 
German tender, and also that the engineer prepare specifications at 
once for a Belliss steam dynamo and advertise, as early as possible, 
for tenders for the set which is necessary for the autumn of next 
year. We should say there is ample time to obtain British plant 
aud get the same running for next winters load. The method 
by which the Committee hopes to justify its action in accept- 
ing а foreign tender without British manufacturers being 
allowed to compete will be apparent, but we trust the majority on 
the City Council will not be misled by such a statement. It is 
коше time ago since the Committee came to its decision to accept 
the German plant. Had the Committee originally intended to 
obtain competitive prices from British firms, it would have had 
no necessity to plead insufficient time. The Council is recom- 
mended that Messrs. Т. Parker, Ltd., be invited to meet the Com- 


mittee, and discuss the condition of the electrical machinery 
supplied by them. 


Educational Notes.—SocTH-WeESTERN POLYTECHNIC. 
—The eleventh annual distribution of prizes and certificates to the 
students of the evening classes and day college will take place at 
the Institute this evening, the 15th inst. Lord Alverstone will 
present the awards, The chair will be taken at 8 o’clock p.m. by 
Mr. W. Hayes Fisher, chairman of the governing body. 


Birmingham Electrical Works at Football.—In 
the Birmingham Sports Argus for March 9th we find an interesting 
report of a tinal match of the Birmingham and District Factories 
Football Association, when Veritys Athletic met Stellite Works to 
contend for the silver cup presented to the Association by the Aston 
Villa Club. A short time ago the clubs met in а league game, and 
Stellite won by 3 goals to 2. On the present occasion Stellite won 
the toss, and the game was played before about 5,000 spectators. 
At half time the state of things was—Veritys, 1; Stellite, 0. The 
result was— Veritys, 3; Stellite, 1. 


Municipal Electrical Undertakings and Parliament. 


According to the Лее! Daily Telegraph, in one of the Com- 
mittee Rooms at the House of Commons on Wednesday last week, 
Mr. S. E. Fedden, general manager of the Sheffield Electric Light- 
ing Department, introduced а deputation of electrical engineers to 
a meeting of Members of Parliament convened to consider various 
matters affecting municipal undertakings. The main points to 
which Mr. Fedden and the deputation called attention were (1) 
charging to revenue accounts of wages paid to employés engaged on 
capital work; (2) the suspension of interest and sinking fund pay- 
ments for two years after the carrying-out of the works ; and (9) 
limitations of Local Government Board inquiries. It was eventually 
agreed to approach the President of the Local Government Board 
on the points raised, | 


Continued on page 441.) 
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POWER SIGNALLING AS INSTALLED BY THE UNDER- 
GROUND ELECTRIC RAILWAYS CO., OF LONDON. 


By BERNARD H. PETER, Assistant Signal Engineer, District Railway. 


Many railway companies of the present day have to face the 
fact that their roads are carrying the maximum amount of 
traffic with which they 
can deal under existing | 
arrangements, and that “anne 
if continued financial 

success is desired in 

these days of com- 

petition, any further 

increase in traffic — 
must be met, either кь И 
by undergoing the — i 
enormous cost of lay- дшн О 
ing down more roads, Beeren оло : 
or by increasing the cm / 
capacity’ of the exist- 5+ deme / 
шр lines, 

Safety is by far 
the most important 
factor to be considered 
in dealing with the question of capacity, and any increase 
in this respect is strictly limited by the answer to the 
question, “ Will the signalling plant give full protection 
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Fic. 2.— STANDARD RELAY Box. 


against the additional dangers incurred by running a faster 
or more frequent service? 

Many forms of manually-controlled signalling are in 
Operation throughout the world, but the presence of tbe 
personal equation, and the time required for the releasing 


and clearing of signals, fix a limit to the amount of traffic 
that can be safely dealt with. If greater capacity is found 
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Fic. 1.—PLAN or THE LONDON RAILWAYS ON WHICH THE WESTINGHOUSE ELECTRO-PNEUMATIC 
System OF SIGNALLING IS INSTALLED. 


necessary, automatic signalling, always preferable owing to 
the exclusion of the human element, must be adopted. 

A splendid example of increased traffic capacity is 
afforded by the Metropolitan District Railway. Before 
this railway was electrified, the lock-and-block system of 
signailing was used, the maximum capacity of the road at 
the busiest part being 20 trains per hour. To achieve this, 
signal boxes were required at every station, and in some cases 


Fig. 3.—SrGNAL GANTRY, WITH ELECTRO-PNEUMATIC STARTING 
SIGNALS, Мил, Нил, Pars, Disrricr RAILWAY. 


intermediate cabins were also necessary. The Underground 
Electric Railways Co. who carried out the work of electri- 
fication, have installed automatic signalling, by which the 
capacity of the same sections is now increased to 40 trains 
per hour, and all signal cabins, except at junctions, crossings, 
&c., have been done away with. 

= The installation of such a system of automatic signals 
renders it necessary to decrease the time taken in dealing 
with trains at interlockings, as it is obviously useless to 
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install automatic signalling for a 14 minute headway if the 
interlockings can only deal with а 3 minute headway. 


To attain this, the manual labour in the signal box must 


—ů — ——— — 


——————————————— 


— 


Fic. 4.—S1GNAL ARM AND CONTROL MECHANISM, FOR SURFACE 
RarLway WORK. 


be reduced to a minimum, in order that the aignalman may 
be free to use his brains to the best, advantaze in dealing 
with the traffic. At all important interlockings, therefore, 
the heavy work entailed in pulling off signals, moving points, 
&c., is done by pneumatic motors, the valves of which are 
electrically controlled by miniature levers in the signal cabin. 
This so lightens the labour of the signalman that the various 
routes can be set up in about one quarter of the time taken 
previously. 

The roads thus signalled by the Underground Electric 
Railways Co. extend (see fig. 1) from Ealing Broadway, 
Harrow and Hounslow on the west side of London, to Bow 
Road on the east (Metropolitan District Railway and joint 
lines), from Hammersmith Broadway to Finsbury Park 
(Great Northern, Piccadilly and Brompton Tube), and from 
Paddington to Elephant and Castle (Baker Street and 
Waterloo Tube), and in addition, the railway in course of 
construction between Charing Cross and Highgate and 
Hampstead (Charing Cross, Euston and Hampstead Tube) is 
being similarly equipped. | 

After some experiments at the outset of the work, it was 
decided to install the Westinghouse electro-pneumatic system 


* 


actuated by the passage of the trains. The latter system 
was the first means of controlling signals automatically, but 
on account of unreliability, has been practically discarded, 
track circuit being used almost universally, with the exception 
of a few railways that prefer to continue experimenting with 
treadle-controlled signals. 

Owing to the use of electric traction, the simple form of 
track circuit (in which a battery is connected across the rails 


at one end of an insulated section, and a relay, controlling 


the signal, at the other) could not be used, as any leakage of 
the traction current might cause a clear signal to be exhibited 
for an occupied section. 

The only direct current system affording immunity from 
interference by extraneous currents is that invented by Mr. 
H. G. Brown, in which polarised relays of special design are 
used. These relays have been used for every track on the 
railways referred to. . 

The polarised track relay (see figs. 2 and 5) consists of two 
stationary coils which, when energised, attract an armature 
carrying carbon-tipped contacts for closing a local circuit 
through a swinging coil, pivoted between the two stationary 
coils. This coil carries carbon-tipped contacts through 
which the controlling circuits are taken, and when de- 
energised, swings by gravity towards the left-hand coil, 
holding the contacts open. 

As the current for the swinging coil is taken from a 
Source which never varies in direction (in this case the 
insulated negative main mentioned below), it will be seen 
that unless the current in the stationary coils is in the right 


Fic. 9.— RELAY CIRCUITS FOR ONE SIGNAL SECTION. 


direction, no movement will take place, the coil being held 
more firmly in its de-energised position by any reverse 


current. 


© 


Fias. 6, 7 AND 8.—TunnEL, DWARF AND TuBE TYPES oF WESTINGHOUSE ELECTRO-PNEUMATIC SIGNALS. 


throughout, both for automatic working and at inter- 
lockings. 


In this system, the track circuit is used for giving the 
necessary automatic track control in preference to treadles 


The method of connecting these relays is shown in fig. 5. 
One of the track rails is made electrically continuous 
throughout the road, and is connected to the positive 
terminals of the machines supplying the current. The other 
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track rail is divided into sections by means of insulated rail 
gom is fed on to one end of each section from 
the negative main, a suitable resistance being inserted to 
reduce the voltage. | 

The stationary coils of two relays are connected across the 
track rails, one at either end of the section, and the neces- 
sary current is sup- | 
plied to the relays for 
the operation of the 
swinging coils. 

If the section is 
clear, a potential of 
from 3 to 4 volts is 
maintained across the 
rails, energising the 
relays and closing the 
top contacts. | 

For an automatic 
signal, a circuit is 
taken through the top 
contacts of both relays 
in series to an electro- 
pneumatic valve on 
the signal, and thence 
to the return track 
rail. 

Each signal is ope- 
rated by a small pneu- 
matic cylinder, to which 
air is admitted d 
8 pin valve opera | | 
the шше of а ШААП: When the magnet is de-energised, 
the inlet to the cylinder becomes an outlet to atmosphere, 
and the signal goes to danger by gravity. | | 

The normal type of signal used in the open is shown in 
fig.4; and a dwarf type in fig. 7. The pneumatic motor, elec- 
tric valves, &c., are contained in the iron case seen immediately 
below the arm, with the electric and air pipe connections. 


Fig. 10.—ViEw OF SIGNAL IN TUBE. 


In the tunnels no arms are fitted to the signals, the 
Motor being used to raise a heavy casting carrying red and 
green glasses (see figs. 6 and 9). 

On the tube railways, owing to the small amount of 
Clearance between the trains and the tunnel lining, another 


design of signal (figs. 8 and 10) had to be used. The motor 


drives horizontally on to one arm of a crank, the other arm 
of which raises the casting carrying the coloured glasses. 

To the rear of the signal is seen the train stop valve, 
which is connected to the motor driving the arm by a 4-in. 
air pipe. This illustration also shows the method adopted 
for ranning the sir main and cables throughout the tubes. 
The 2-in. air pipe is carried by iron clips held by the tube 


Fic. 9,—Vigw oF SIGNAL AS INSTALLED IN Distaict TUNNEL. 


segment bolts, the cables being suspended from the pipe by 
raw-hide carriers. ; 

As an additional safeguard, every passenger signal through- 
out the whole installation is fitted with an automatic 
* train stop.” (See fig. 11.) This consists of a pivotted arm 
fixed within a few inches of one rail, and operated by a 
small pneumatic cylinder, air to which is admitted through 
a valve electrically controlled by the 
signal. When the signal with which 
the train stop is connected is at danger, 
the pivotted arm stands upright, and 
while in this position will engage with 
the lever of an air cock fixed under the 
front part of each train, should the 
driver fail to stop. This air-cock is 
connected to the train pipe controlling 
the pneumatic brakes, and when opened, 
effects an emergency application of the 
brakes throughout the train. 

When the signal is lowered, air is 
admitted to the cylinder, and the arm is 
revolved until it is below the level of 
the lever on the train. The train 
can now pass the signal without inter- 
ference, but immediately the signal goes 
to danger the air is released from the 
cylinder, and the arm is returned to 
the vertical position by a spiral 
spring. 

It will be seen that two forms of 
power are requisite for the operation of 
the signal system, electricity and com- 
pressed air. Both these are obtained 
from the sub-stations used for tranaform- 
ing the electrical energy required for 
the operation of the trains. 

In addition to the transformers, rotary 
converters, &c., used in dealing with the 
traction current, each sub-station ig 
equipped with small motor-generators, 
and electrically-driven compressors. The 
motor-generators each consist of an alter- 


nating current three-phase motor direct-coupled toa continuous 
current generator supplying current at 70 volts. The posi- 
tive terminal of each generator is connected through a 
switch to one of the track rails, which is made electrically 
continuous throughout the whole line ; the negative terminal 
being connected, through à -circuit-breaker and section 
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switches to the insulated cable, known as the “ negative 
main,” which extends the whole length of the road. 

The air compressors are of the two-cylinder type, driven 
by a 550-volt direct-current motor through V gearing. 
Each compressor is fitted with an automatic starting and 
stopping switch, set to maintain the pressure at between 60 
and 70 lb. per sq. in. 

The air main is continuous throughout the road: 2-in. 
valvanised steam pipe is used except on branch lines, 


Fic. 11.—AuToMATIC Train STOP, INSTALLED IN CONNECTION WITH EACH 


ELECYRO-PNEUMATIC SIGNAL. 


where the size is reduced to 1} in.; all connections between 
the main and signals, points, &c., are made with 4-in. 
galvanised pipe. 

At interlockings, where it is necessary for а signalman to 
have control over the signals governing certain tracks, the 
circuit, through the track relays of each section is taken into 
the signal cabin, and there operates an ‘indicating relay.” 
This relay consists of a high resistance magnet, which, when 
energised, attracts an armature carrying three separately 
insulated platinum-tipped arms, which 
make contact against carbon studs. 
(‘urrent for operating any signals read- 
ing over that section has to pass through 
these contacts, in addition to the 
contacts closed by the lever on the 
power frame. Consequently, if a track 
is occupied, it is impossible for the 
signalman to lower any signal reading 
over that track. 

A view of an electro-pneumatic power 
frame is shown in fig. 12. 

Each lever operates an ebonite roller, 
carrying phosphor bronze bands, which 
on rotation of the roller, close certain 
circuits. | 

The mechanical locking for inter- 
locking the signal and point levers is 
_done by means of small vertical steel 
bars engaging with tappets carried by 
horizontal sliding bars, one of which is 
operated by each lever. | 

The reversal of a signal lever allows 
current to pass through contacts on 
the “ indicating relays" for the section 
over which the signal reads, and thence to the valve 
admitting air to the signal motor. 

When a train enters a section, the indicating relay is de- 
energised, and the circuit is broken, iu spite of the fact that 
the lever may still be in the reverre position. It is thus 
seen that when a section is occupied, the control of the 
signal for that section is automatically taken from the 
signalman, it being impossible for him to again lower the 
arm until the track is clear. 


As it is of great importance that a signalman should know 


positively that a signal has gone to the danger position after 
the passage of a train, the return movement of each signal 
lever is controlled by an electric lock. The signalman is 
free to return the lever half way, this being sufficient to 
break the signal circuit, but no further movement can be 
made until the lock is energised by current which has to 
pass through contacte on the signal, closed only when the 
arm is in the danger position. 

In the event of a signal failing to go to danger, the lever 

is consequently back-locked, and this, by virtue 
of the mechanical interlocking of the levers, prevents 
the signalman from either altering the position of 
the points, or lowering any conflicting signal. 

In addition to this * indication lock,” certain 
signal levers are fitted with a back-lock, to prevent 
a signalman returning the lever and altering the 
position of points in front of a train after a signal 
Las been accepted. 

This back-lock is similar in action to the indication 
lock, but does not come into action until a train enters 
the section immediately previous to the signal. The 
signal lever, if reversed, is back-locked until the 
train is clear of all pointe and crossings, and is then 
released by the track circuit. 

In all the cabins the number of levers is largely 
reduced by the use of “selection ;” that is, one 
signal lever is used for operating several signals. The 
various circuits for the different signals are split up 
through normal and reverse contacts closed by certain 
point levers, one circuit only being closed for any 
position of the point levers. This particular circuit 
operates the signal reading over the points in that 
position. If an additional point lever is reversed this 
circuit is broken, and a fresh one is closed, which in 
turn controls the signal reading over the points in 
their new position. 

The points are operated by pneumatic double-acting 
cylinders, the piston being connected to an escapement 
gear to be explained later on. | 

The admission of compressed air to either end of the 
cylinder is controlled by a slide valve operated bv two 
small cylinders, to which air is admitted through pin 
valves electrically operated, as on the signals. When a 
pointlever is normal the circuit for one magnet is closed, 
and the air inlet to one side of the cylinder is held open. 


Еа. 12.—ToBE CABIN, STRAND Junction, G.N, P. AND B. RAILWAY. 


When the lever is reversed the circuit is opened for this 
magnet, and closed for the other one. The slide valve 18 
moved, and air is admitted to the opposite end of tbe 
cylinder, the inlet to the “normal” end of the cylinder 
being at the same time opened to atmosphere. | 

It is essentially necessary that the points should corres- 
pond in position with the lever, and to ensure this two 
indication locks are fitted to each lever. Each of these 
locks prevent the full movement of the lever, one preventing 
the lever being completely reversed, the other preventing tbe 
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lever being put entirely back, until a circuit is closed at the 

ints to release the lock. These circuits are not closed 
until the points are properly locked in their new position, 
and as, on account of the mechanical locking, the signalman 
innable to reverse the required signal lever until he has 
completed the full movement of the point lever, the lowering 
of a signal is a guarantee that the points are properly locked 
in the position indicated by the signal. 

An entirely novel means of indicating the position of 
trains to the signalman has been used in all the larger boxes. 
A large plan of the particnlar part of the road with which a 
signal cabin 1s concerned, is painted on the glass cover of an 
iron case suspended in front of the power frame. This glass 
is made opaque, with the exception of narrow strips repre- 
senting the different roads. 

А circuit connected through one of the contacts on each 
“indicating relay " is taken to small electric lamps fitted in 
the case immediately behind the section represented by the 
"indicating relay." If no trains are near, every track will 
be illuminated, but immediately a train enters one of the 
track cireuits indicated in the cabin, the circuit for the 
lamps is broken, and thut section of the diagram shows 
black. As the train proceeds, the next section will be 
darkened, and the first will light up again, and so on, until 
the train has passed out of the area concerning the signal 
cabin in question. 

Ry this means the signalman in each cabin knows the exact 
pesition of each train that he bas to deal with. The value of 
such an indication at all times, and especially in foggy 
weather, can be readily understood. 

On the tube railways each road is in a separate tunnel, 
and as the signal box at each interlocking is situated on one 
platform, the signalman has to deal with all the traffic in the 
other tunnel, without seeing anything of the trains he is con- 
trolling. The illuminated diagram, however. gives him all 
the necessary information, and he can deal with the quickest 
service in perfect confidence. | 


(To be continued.) 


NOTES. 


(Continued from page 436.) 


Victoria Falls.—In the House of Commons on Tuesday 
the Under-Secretary for the Colonies was asked whether tbe con- 
cession stated to be granted to the Victoria Falls Power Co. to 
derive 250,000 E.H. P. from tue Zambesi Victoria Falls had the 
approval of the Colonial Office ; and whether powers to cancel such 
concession had been reserved if the scheme was not in operation 
within, say, five years. Mr. Churchill replied that the Secretary of 
State had signified his general approval in principle of the grant of 
proper facilities to the Victoria Falls Power Syndicate, but no 
detailed proposals for carrying out the concession had ss yet been 
laid before him. 


Appointments Vacant.—Chief working engineer (elec- 
trical and mechanical) for the Wolverhampton Union (£2, with 
residence, &c); junior assistant engineer, for Bury St. Edmunds 
electricity works (£1); clerk in the electricity supply department 
at Ealing (£100); chief assistant electrical engineer (£2CU) for 
Battersea Borough Council. 


Annual Dinner. — The Chelsea Electricity Supply 
Co.'s Cricket Club held its annual dinner at the Pier Hotel, Chelsea, 
on A inst., Major W. Fountain Woods, a director of the company, 
in the chair. 


Royal Institute of Technology.— Last week the 
Prince of Wales, President of the Royal Commission of the 1851 
Exhibition, presided at a special meeting of the Commissioners, 
and it was resolved to grant a site at South Kensington for the use 
of the above-named college. 


The Influence of Nickel and Carbon on Iron.— 
In an exhaustive study of the changes brought about by 
nickel and carbon in iron the following interesting results 
were obtained. Comparing the electrical resistance with that 
of carbon steels of equal purity, the addition of 3°85 per cent. 
nickel raieed the specific resistance 7:5 microhms per cubic 
centimetre in the annealed product for all percentages of combined 
carbon, In the bardened state the increase in resistance was 
Rreater and varied from 12 to 17 microhms per cubic centimetre. 
In the case of rolled steels the resistance differed little from that 
obtained by annealing, except in the event of temper graphite 
being produced, bat raised it very considerably in the unannealed 
and hardened state. Two samples of almost the same constitution 
м regards combined carbon had nearly the same coercive force and 
resistance, but differed with regard to hysteresis, tensile strength, 
elongation and reduction of area.—Electro-Chemicul and Metal- 
ical Industry, Vol. IV, No. 12. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELEOTBRICAL REVIEW posted as to their movements. 


Central Station Officials,—The General Purposes 
Committee of Wolverhampton T.C. bas recommended the Council 
to increase the salary of Mr. C. E. C. BSHAWFIELD, electrical 
and tramways envineer, from £450 to £600 per annum. 

Plymouth Electricity Committee has increased the salary of Mr. 
Г. Hayes, charge engineer, to £144 per annum. 

The course of things at tbe Gillingham (Chatham) District Council 
Electric Light Works cannot run very smoothly, and the borough 
electrical engincer, Mr. AEC D. CH\LMERS, is to be sympathised 
with. Only this month have certain members of the Council 
eought to have bis salary reduced by £150 per annum (his present 
ealary is £350), but the proposition has failed. Although it seems 
that the undertskiog is not paying at present, this is ia no way the 
fault of the engineer or his staff, as was clearly testified by 
members of the Council, but. because there are not vet a suflicient 
number of customers for the current. At the meeting of the 
Council there was a most exciting discussion over the matter, which 
ended in favour of Mr. Chalmers. One thing against the Council 
is the fact that H M. Dockyard have now their own electrical works 
and station within the precincts of the yard, and consequently do 
not require the Council's assistance. 

It is reported that the strained relations which have recently 
existed between the town electrical engineer (Mr. Pape’, and the 
Town Council at Port Elizabeth bave culminated in tbe resignation 
of the former. The resignation-has been accepted. 

Mr. A. McApam, of the electrical engineer's staff, Gillincham 
(Chatham) District Council's Electric Lighting Works, has resigned 
his position as shift engineer to take up an Indian appointment. 

Mr. WILLIAM PooLE, manager of the Hexham Electrical Supply 
Co., is recovering from his recent accident in the works. He is 
resting at present at Stalmine Vicaraze, the residence of his father, 
Rev. W. Poole. 

Mr. J. W. SpEIG e, the charge engineer of the Woolwich under- 
taking, has resigned his position, and Mr. T. W. Bunce, junior 
charge engineer, has been promoted to the senior position. Mr. R. 
BARRINGTON has been promoted to the office of junior charge 
engineer, on probation, for a period of three months, at £91 per 
annum. 

Mr. А. Diuuock, who since 1898 has been chief assistant electrical 
engineer at the Chester Electricity Works, has been appointed 
electrical and mechanical engineer to the borough of Swindon. 

The West Ham Corporation electricity works staff held a social 
gathering on Monday last week, chiefly with the object of bidding 
farewell to Mr. JoHN EvsTACE, deputy engineer, who is leaving to 
become manager and engineer of the Chelmsfurd Electric Supply 
Co.'s undertaking, and to Mr. T. C. Hi NT. mains superintendent, who 
is going to Buenos Ayres. Mr. Eustace was presented with a com- 
plete set of Dickens's works in an oak cabinet, and a case of pipes; 
апа Mr. Hunt received а -imilar set of Dickens's works. a travelling 
clock and a silver cigarette case. Mr. A. Hugh Seabrook presided, 
and nearly all the men off duty were present. 

On Tuesday, the 12th inst., at the Corporation Electricity Works, 
Eastbourne, a presentation of a silver cigarette case was made bv 
the borough electrical engineer (Mr. J. К. Brydees) on behalf of 
the engineers, members and employ«3 of the staff of the clectricity 
department, to Mr. Р. S. Stewart, assistant engineer, on the 
occasion of his leaving to take up an appointment under the 
Admiralty as supervisor of the power station at the Admiralty 
Dockyard, Devonport. 

Mr. Hanorp Н. JowEns has been appointed mains assistant to 
the Stockport Electricity Department. At present he holds a 
similar position under the Dewsbury Corporation. 

A smoker was held on 7th inst, at Barry's Hotel, Cardiff, at 
which a presentation was made to Mr. Harry ELLIS, assistant 
electrical engineer to Mr. Arthur Ellis, the engineer and manager 
of the Electric Lighting and Tramways Denartments of the 
Cardiff Corporation. Mr. Harry Bilis, as already stated, has been 
appointed assistant electrical engineer at Bradford. The presenta- 
tion took the form of an illuminated address, together with a 
separate photograph of the heads of the various sections of the two 
departments. Tbe chair was taken by Mr. Arthur Ellis, the 
engineer and manager. А few nights previously Mr. Harry Ellis 
was also entertained at a banquet given by local enginecra, the chair 
being taken by Mr. J. P. McTaggart, the local representative of 
Messrs. Siemens Bros.’ Dynamo Works, Ltd. 


Tramway Officials.— Mr. J. J. WALKLATE, general 
manager of tbe Potteries Electric Traction Co., who has been 
appointed general manager of the Au-kland Electric Tramways, 
sails for New Zealand st the end of this month. Mr. Andrew 
WILKES, resident engineer to the Rithesay Tramways, hus been 
appointed electrical engineer to the Auckland undertaking. 

Mr. W. J. Stevens has been arpointed chief in-pector on Wal- 
thamstow D.C. tramways. Mr. Stevens has been inspector there 
since the inauguration of the service in June, 1905, and pror to 
that he served for many years under the North Metropolitan Tram- 
ways Co. 

We have been favoured with a photographic print showing the 
presentation which was made to Alderman Lananp, the late chair- 
man of the Hull Tramways Committee, at the annual entertain: 
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ment held recently as a token of esteem on bis retirement from the 
mayoralty. It consists of eight photographs in one frame; the 
large central one shows the stat! of the tramways department, and 
above it appears a photo of the chairman himself, The other small 
views represent the power station and several pictures of cars 


on the route. At the foot is an inscription appropriate to the 
occasion. | 


General.—The Brighton staff of the National Telephone 
Co. have presented a silver-plated tea and coffee service, serviette 
rings and an antique tray to Mr. H. R. Leaak, who is leaving for 
the Portsmouth district. 

We are requested to state that Mr. H. M. Sayers, who has been 
obliged to resign his position as second assistant editor of Z“ec- 
trical Engineering owing to a recent increase in his consulting 
practice, has not severed his convection with the paper, but remains 
an important member of the “unattached” staff of our contem- 
porary, and one of ita most valued contributors, | 

The Standard says that on 8th inst., the Marquess of Winchester, 
director of the Victoria Falls Power Co., entertained at the Hotel 
Ritz, Mr. RALPH D. Мквѕном, of New York, who is now in this 
country to advise in connection with the important installation 
about to be erected by the company in South Africa. 

On Friday, the 8th inst., at the Crow's Nest Hotel, Newcastle-on- 
Tyne, the staff and workmen of Messrs. J. Н. Holmes & Co. presented 
a roll-top desk as a mark of their esteem to Mr. F. T. Hanks, of the 
technical staff, on the occasion of his leaving the firm after 16 years 
service. The presentation was made by Mr. W. A. Clatworthy who 
voiced the feeling of the donors, the recipient suitably responding. 
The remainder of the evening was devoted to a musical programme. 

The National Electrical Manufacturers' Association (Incorporated) 


has. at a recent Committee meeting, appointed Mr. C. S. NORTHCOTE, 
M. I. E. E., as its Honorary Organising Secretary. 


Obituary.— M. Hosprral ER. - We deeply regret to 
record the death of M. Edouard Hospitalier, which took place in 
Paris on the 9th inst., at the early age.of 55 years. Born in Sedan, 
in 1852, the deceased became one of the foremost electricians in 
France, and was а professor of the Ecole de Physique et de 
Chemie Industrielle, of Paris. A portrait and biographical sketch 
of M. Hospitalier's career appeared in the ELectRicaL REVIEW 
for August 8th, 1902. He was editor of L/EbLvcteicien from 1883 
until 1890, and of J. Judustrie Electrique from 1892 until his death, 
He had in years gone by been an appreciated contributor to the 
ELECTRICAL ReEvikw, and his decease wil] be mourned by a large 
number of electrical men in this country who knew liim well. 


NEW COMPANIES REGISTERED. 


Mevagissey Electric Supply Co., Ltd. (91,969).— This 
company was registered on February Sth, with a capital of £5,000 in 4,433 
preference shares of £1 each and LEH ordinary shares of 105. each, to adopt an 
agreement with the Mevayissey Electric. Lighting Co., Ltd., and J. Kemble, 
the liquidator thereof, for the acquisition of the assets and undertaking of the 
said old company, and to carry on the business of electricians, mechanical 
engineers, producers of and dealers in electricity, motive power and light, Xe. 
The first subscribers (each with one share) are: C. W. M. Grier, Mevazissey, 
surgeon; J. K. Roberts, Fore Street, Mevagissey. builder: W. Taylor, Polkirt, 
Mevagissey, foreman; J. Kemble, Londen House, Mevagissey, chemist; 
H. Dunn, Polkirt, Mevagissey, fish curer; W. H. Body, The Terrace, 
Mevagissey, builder; and Miss I. C. A. Grier, Mevagissey. Minimum cash sub- 
scription 10 per cent. of the shares offered to the public, The number of 
directors is not to be less than two or more than seven; the first are C. W. М. 
Grier, M. B., J. K. Roberts, W. Taylor and J. Kemble. 


Londsdale Engineering Co., Ltd. (92,132).— This company 
was registered on February Mth, with a capital of £2,000 in £1 shares, to 
acquire or construct and hold steam or electric engines, cranes and lifts, to 
carry out electrical installations, to carry on the business of engineers, con- 
tractors, Ke. The first subscribers (each with one share are: —W. J. Marshall, 
752, High Road, Leytonstone, E., engineer; A. Н. Marshall, 27, Devonshire 
Road, stratford, E., engineer; 8. C. Toynbee, 106, Burlington Road, Thornton 
Heath, accountant; A. Touston, 34, Waleot Square, Kennington Road, S.E., 
clerk ; G. F. Green, 27, Chancery Lane, W.C., Insurance broker; W. H. Stretch, 
215, Bethnal Green Road, N. E., manufacturer; and E. Morten, 106, Hop Ex- 
change, S. E., clerk. No initial public issue. The number of directors is not 
to be less than two or more than seven; the firstare А. Н. Marshall and others 
to be appointed by the signatories; qualification, £100: remuneration for first 
усаг £100, divisible; atterwards as Axed by the company. Registered office, 
27, Chancery Lane, W.C. 


Cordoha (Argentine) Electric Tramways Construction Co. 
Ltd. (92,076). —This company was registered on February 12th, with a Capital 
of £50,000 in £1 shares, to construct, lease or otherwise acquire, equip, repair, 
maintain and work railways, tramways, light railways, electrical and other 
works, and to carry on the business of contractors and engineers generally. 
The first subscribers (cach with one share) are:—H. G. Brown, 2, Bond 
Court, Walbrook, E.C., solicitor; Н. L. Addison. 2, Bond Court, Wal- 
brook, E.C., solicitor; G. V. Addison, 2, Bond Court, Walbrook, E.C., 
solicitor: J. H. Austen, 4, Gray's Inn Residences, W.C.. clerk ; A. E. Noakes, 
156, Richmond Road, Ilford, E., clerk: W. H. Brinkworthy, 24, Rectory Road, 
Church Hill, Walthamstow, manager; and J. P. Marshall, 8. Wymering 
Mansions, Elgin Avenue, W., manager. No initial public issue. The nuinber 
of directors is not to be less than two or more than seven; the subscribers 


are to appoint the first; remuneration, 20 per cent. of the net profits, Regis- 
tered office, 2, Broad Street Place, E.C. 


Strophyte, Ltd. (92,088).— This company was registered on 
February 12th, with a capital of £10,000 in £1 shares, to acquire any inventions 
relating to the production, treatment, storage, application and use of electricity, 
and any compounds, materials and apparatus relating thereto, in particular to 
acquire, under an agreement with Messrs. Inrig & Mekrell, the benefit of 
certain inventions referred to therein, aud to carry on the business of elec- 
tricians, mechanical engineers, suppliers of electricity for lhzht, heat, motive- 
power and otherwise, Xe. The first subscribers (each with one share) are: 
Capt. A. Gavan Murig, M. I. E.. F., Aberleigh Lodge, Bexley Heath, Kent; Mrs. 
E. E. Rumney, Holinwood, Enfield; R. Rumney, Holmwood, Enfield, ngent; 
C. P. Brown, 93, Charlwood. Putney, electrical enngineer ; H. E Mekrell, 155, 
Eastern Koad, Brighton, electrical engineer; J. MeCallum, 7, Woodlands, Albert 
Rond, Glasgow, agent; and E. B. Rumney, 39, Victoria Street, Westminster, clerk. 
No initial public issue. 9,993 shares are to be allotted tothe vendors. The 
number of directors is not to be less than three or more than five; the first are 
not named. Registered office, 39, Victoria Street, Weatmineter, 


Electrical Works and Development Co., Ltd. (92,296) — 
This company was registered on February 21st, with a capital of £50,000 in £1 
shares (40,600 6 per cent. preference), to carry on the business of electrical con. 
tractors, constructors of generating stations, cables, wires, lines, accumulators 
pipes, lamps and works for the supply of electricity and gas in bulk or in detail 
for all purposes, to supply electric power, to own tramways, omnibuses and 
vans, to apply for any Acts of Parliament, Provisional Orders, concessions or 
other rights or powers, and to adopt an agreement between Messrs. Buchan and 
Partners of the first part, this company of the second part, M. Buchan and 
R. W. Hogarth of the third part, and the said R. W. Hogarth of the fourth part, 
Messrs. Buchan & Partners (M. Buchan, Sir Home Gordon, Bart., and R. W. 
Hogarth) are the veudors. The first subscribers (each with one preference 
share) gre :—J. M. T. Horne, 58, Cicada Road, Wandsworth, S. W., electrical 
engineer; А. 8. Chetwood, Hossmayne, Mayfield Avenue, Woodford Green, 
solicitor; A. J. Boughton, 51, Cumberland Street, South Belgravia, &.W., 
clerk; N. P. W. Brady, 7, St. Helens Place, E.C., solicitor: F. A. H. Walker, 
Belmont Avenue, Woodford, Essex, secretary; A. 8. Kidd, 31, Homecroft 
Road, Sydenham, S.E., clerk; and P. C. Smith, Hayes Court, Kenley, Surrey, 
gentleman, Minimum cash subscription 10 per cent. of the shares offered to 
the public. The number of directors is not to be less than three or more than 
pix; the subscribers are to appoint the first; qualification, £250 ; remunera. 
tion, £700 per annum, divisible. The preference shares participate rateably 
with the ordinary in алу surplus profits available for distribution after 6 per 
cent. has been paid on the ordinary shares, and they rank in priority to the 
ordinury as regards return of paid-up capital in winding up. 


North Lancashire Electrical Treatment Ca., Ltd. (92,182) 
--This company was registered on February 18th, with a capital of £1,000 in £1 
shares, to take over as a going concern the application and administration of 
all forms of electrical treatment carried on ру the governing body of the 
Ulverston and District Cottage Hospital at the Electrica] Treatment Depart- 
ment, Newton Street, Ulverston, and to carry on the same, and the business of 
nurses, attendants, electrical and mechanical engineers, suppliers of electricity 
and electrical currents, manufacturers of, and dealers in, surgical and medical 
apparatus and appliances, dc. The first subscribers (each with one share) 
are:—J. Coward, Fountain Street, Ulverston, timber merchant; Mrs. E. С, 
Kennedy, Stone Cross, Ulverston: R. Willan, The Lawn, Ulverston, gentle. 
man; E. Mekeith, Brittain Place, Ulverston, bank manager; A. E. Sadler, 
Sand Hall, Ulverston, manufacturing chemist; J. Hodgson, Lightburne, 
Ulverston, coal and iron merchant; P. Hartley, Bortree Stile, Ulverston, 
brewer; and N. E. Barnes, Belmont, Ulverston, solicitor. No initial public 
issue. The number of directors is not to be Jess than four or more Шав 
five; the first are J. Coward, P. Hartley, J. Hodgson and А. E. Sadler; 


qualification, £10 shares or stock. Registered office, 14, Union Street, 
Ulverston, Lancs. 


Armstrong, Power & Co., Ltd. (92,301) —This company was 
registered on February 27th, with a capital of £2,000 in £1 shares, to acquire 
the business carried on at 118-120, High Holborn, E. O., as Armstrong, Power 
and Co.,“ to adopt an agreement with F. W. Ball and J. A. Cardwell, and to 
carry on the business of electrical engineers and contractors, suppliers of elec- 
tricity for light, heat, sound and power, manufacturers of electric, magnetic and 
other apparatus, mechanical engineers, designers of electrical and other signs, 
Kc. The first subscribers (each with one share) are:—F. W. Ball, Beechcroft, 
Rickmansworth, engineer; Mrs. E. Ball, Beecheroit, Rickmansworth; J. A. 
Cardwell, Avoca, Rickmansworth, engineer; Mary C. Richards, 71, Elizabeth 
Road, East Ham, typist; E. D. Price, 5, Devonshire Villas, Brondesbury, N. W., 
insurance broker; E. P. Mackie, 96, Broadhurst Gardens, N.W., commission 
agent; and E. Mackie, 96, Broadhurst Gardens, N.W., land agent. No initial 
public issue; the number of directors is not to be less than three or more than 
seven ; the first are F. W. Ball, J. A. Cardwell and E. P. Mackie (life directors); 
qualification, 200 shares. Registered office, 118, High Holborn, Е.С, 


4 


CITY NOTES. 


— 


County of London Electric Supply Co., Ltd. 


THE general meeting of the company was held on the 11th inst. at 
Winchester House, Mr. J. B. Braithwaite, the chairman of the 
company presiding. 

The CHAIRMAN, in presenting the report (see ELECTRICAL 
Review, March 8th, page 402), said there was a change in the capital 
account owing to the fact that during the year they had issued 
£100,000 6 per cent. cumulative preference shares. On the 
other side of the balance-sheet was the expenditure on mains, which 
was one of the most important items: —In 1902 they spent £74,954, 
in 1903 £45,272, in 1904 and 1905 about the same figure, and in 
the past year only £31,725; on plant in 1902 they spent £143,857, in 
1903 £133,772, in 1904 £83,503, in 1905 £82,380, and in 1906 
£67,813, and the engineer’s estimates for the current year showed 4 
further reduction upon the last figure. The other item on the 


credit side of the balance-sheet, which was of considerable interest, 


was that of investments and advances to associated electricity supply 
companies. The change there from the figure of £121,563, for 
last year, to £135,287, was due entirely to further expenditare 
in connection with the Coatbridge undertaking. They 
were already supplying the Coatbridge and Airdrie tram- 
ways with power, and during the past year they had had some very 
satisfactory power contracts, and had got some large works on the 
mains, so that the outlook for power in that district was certainly 
distinctly encouraging. Turning now to the revenue account: The 
receipts from the sale of current were £142,344, as against 
£133,354, and the rents receivable were slightly up, as also were 
interest and dividends, so that the total revenue was £156,218, 8 
against £146,014. Although they sold during the past year 25 
per cent. more current than in the year before, generating 
expenses were but slightly increased. As в matter of fact, they had 
actually succeeded in decreasing works cost for generation and 
distribution by 16 per cent. as compared with 1905. The price bad 
fallen 14 per cent. as compared with last year, and that was explained 
by the fact that the units sold for power purposes were 43 9 per 
cent. of the total sold, as against 37 per cent. last year, 80 that 
they were now selling not very far short of half their current 
for power purposes. At the end of 1900 they were only supplying 
1,770 H.P., whereas in 1903 that figure had risen to 5,947 ; in 1904 they 
were supplying 7.811 K. P.; last year they were supplying 9,932 E.P. ; 
and to-day 12,685 н.р. The total number of customers was 11,287. 
The Bournemouth and Poele Co, eontinued to make excellent pro 
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press. A final dividend was recently declared on the ordinary 
shares at the rate of 9 per cent. per annum, making 7 per cent. for 
the year. With regard to the Scottish Co., he had already said 
they were making satisfactory progress there. Last year they had the 
equivalent of 20,907 of additional lamps applied for, which, for a 
small station, was very considerable, including 629 н.р. in motor 
units sold, showing an increase of 33 per cent. during the year. 
Rates and taxes figured this year at £9,643, against £6,525 last year, 
showing an increase of over £3,000. Then there was an increase in 
rents, due to the fact of the full rent of the adjoining property 
purchased in City Road in order to provide for future extensions, 
having fallen upon them in this past year for the first time. The 
result was that on revenue account they carried forward £94,330 to 
net revenue account, as against £91,796 last year. That, they would 
see, was only about £2,500 better, the whole of the balance of the 
£10,200 having disappeared in paying increased rates and rents, 
and a slight extra generating expense due to increased business, as 
well as in the amount written off legal and general suspense 
accounts, &c., £2,656. Coming to the net revenue account itself, 
they had to pay in interest on debenture stock about the same 
amount as last year; and in interest on temporary loans they had 
had to vay £3,966, as compared with £2,558, an increase of £1,408. 
Then they had had to pay nearly £4,000 more by way of preference 
dividend. The total result was that after placing £16,009 from 
revenue to reserve for depreciation, and paying the same dividend as 
last year, they increased their carry forward by £754. The premium 
received from the issue of preference shares amounted to £20,000, 
and had been dealt with, first, by writing off £6,188 from prelimi- 
nary expenses; then thev had written off the cost of opposing the 
Administrative Co.'s Bill, £4,623, and carried forward £4,000 to 
next year in case they might bave any further items to deal with 
then. He concluded by some remarks on the London Power Bills. 
Mr. Josepa SHAW and Mr. Francis E. Savory, retiring directors, 


were re-elected. 


Metropolitan Electric Supply Co., Ltd. 


Tur meeting of this company was held on Tuesday at Winchester 
House, E.C., Mr. W. H. Cripps in the chair. 

In proposing the adoption of the report (see ELECTRICAL REvIEW, 
March 8th, page 402), the CHAIRMAN said that the capital account 
now stood at £1,802,000, or an increase of £106,000 in the year. 
That had been chiefly spent in their Paddington area in altering 
their system from high to low pressure. That was not yet com- 
pleted, though it was very nearly so, and when it was completed 
there would be a very considerable economy in the working of the 
system in that district. A certain amount had been expended upon 
ordinary extensions in their regular areas. The gross revenue 
for the year was £106,000, as against £269,000 in the previous year 
—a decrease of £93,000. The working expenses had amounted to 
£83,000; the previous year they were £109,000, showing a decrease 
of £26,000. The gross profit was £93,000, and adding to that the 
small balance brought forward and the dividends from their various 
investments, they had a total of £107,000 to deal with. From that 
the directors had set aside, as usual, £20,000 to reserve, leaving 
£87,000. From that they had to deduct the interest on the prefer- 
ence shares and the interest they had paid on loans, amounting to 
£41,000, which left £46,000 for division. They proposed to add to 
that £46,000 £35,000 taken from the special reserve, which would 
give them £81,000. £40,000 of that was paid in interim 
dividend last August, and they new proposed to pay another 
£40,000, leaving £900 to be carried forward. That would make a 
dividend of 8 per cent. for the year. Тһе diminution in their 
income was almost entirely due to the loss of Marylebone. When 
they lost that they had over 300,000 lamps taken off, which was 
practically 40 per cent. of their whole business, In order to judge 
of the progress of the company, they had to compare what they had 
done in their remaining areas, as regarded the addition of 
lamps, with what they had done in previous years in the 
same areas. During the past 12 months they bad added 77,500 
lamps, whicb was the largest number they had ever added in any 
single year in those areas, and_as far as the present year had gone, 
that satisfactory progress still continued. They would see from 
that that it would not take more than four or five years to overtake 
again what they had lost by giving up Marylebone, The share- 
holders might ask how it was, seeing that they had added those 
77,000 lamps, that there had been no substantial increase in the 
revenue in those areas. The most important cause ot that tem- 
porary stationary condition of their revenue was due to the abnormal 
brightness of last year, which was bad for them as an electric 
lighting company. Then the use of the new metal filament lamps 
had also, to some extent, prevented the rapid increase of the 
теғепое. Those lamps gave just about twice the amount of light, 
while only consuming about half the amount of current. Despite 
that fact, the board looked upon these lamps as one of the most 
hopeful outlooks forthe future. It meant a temporary loss at first, 
but in the long run he felt sure it would give a greater 
Impetus to the use of electric light than anything else. 
The shareholders would realise that it was impossible to make any 
very great reduction in their expenditure, but he firmly believed 
that in а very short time they would get back the whole of their 
lost. revenue. The directors considered themselves perfectly 
Justified in taking £35,000 from the special reserve tor the purposes 
of the dividend, because, at the time of the Marylebone arbitration, 
it was well known that one of the claims they made was that, if they 
lost Marylebone, they would find themselves with a large amount 
0 superfuous plant and machinery, without any immediate outlet 

rit, and they claimed a very considerable sum for that. What 
zum the arbitrator gave they did not know, because the award 


was all lumped together; but when they divided and paid 
back to the shareholders £600,000, the directors thought it 
advisable to keep a moderate sum in hand in order to 
equalise the dividends during the two, three or four lean 
years that they knew were coming. They thought that 
the time bad now come when they should take a certain 
amount of that sum in order to add to tke dividend. Next 
year he expected they would take some more, but not во much he 
hoped, and probably a little the year following, and after that he 
believed the company would soon return to its old davs. Last year 
they were put to very great expense in defending their rights 
against the L.C.C. Another Bill had been brought in this year, 
very much on the same lines as that of last year, and all the 
companies had united together to take all possible measures against 
it. Asa certain amount of change had taken place in the con- 
stitution of the L.C.C. be did not wi-h to say much as to what 
might happen with regard to the Bill, but they thought it right to 
be prepared for emergenciee. When the present companies got 
their Acts іп 1888, it was entirely unforeseen how the electric 
lighting business would develop, and a provision was put in all the 
Acts prohibiting the companies from assisting one another, or band- 
ing together in any way. The result of that was that London was 
divided into a large number of small isolated stations, which 
experience had proved, was one of the most extravagant ways in 
which they could work. The companies were asking that that pro- 
hibition should be withdrawn, and that they should be allowed to 
put mains between one station and another, so that tbe deticiency 
of one station might be supplied from the superfluity of another. 
He thought the request a very fair and reasonable one, as it could 
harm nobody, and would be in the direction of more economical 


working. 
Sir JAMES PENDER, Bart., seconded the motion, which after a short 


discussion, was agreed to. 


Bath Electric Tramways, Ltd. 


THE directors’ report for the past year stated that the construction of 
the Midland Bridge route had not yet been completed. Preparations 
had been made to start work upon the Saltford extension as soon as 
a favourable opportunity offered. As a further assistance to the 
tramway system, six more motor-omoibuses had been purchased. 
The capital expenditure bad been increased by £10,778. The total 
receipts for 1906 were £42,722, and the expenditure £27,828. 
After charging operating and administrative expenses, there 
remained an available balance of £14,894. The directors recom- 
mended a dividend at the rate of 5 per cent. per annum on the pre- 
ferred ordinary shares, leaving a balance of £2,380, from which they 
proposed to reserve for depreciation the sum of £2,000, leaving 
£380 to be carried forward. Without in any way impairing the 
efficiency of the management of the company, various economies 
had been effected, which would result in a saving of about £750 
perannum. The benetit therefrom would be felt from the com- 


mencement of the current year. 
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The fourth annual meeting was held on Tuesday at Winchester 
House, Old Broad Street, Sir James Sivewright, K.C.M.G., 
presiding. 

In proposing the adoption of the report, the CHAIBMAN, after 
apologisiug for the absence of Sir Vincent Caillard, the chairman 
of the company, who, he said, had been appointed an alderman of 
the L.C.C., said that dealing first with the capital account it would 
be seen that that bad been increased by £10,000. The greater 
part of that sum—4£8,000—was due to their purchasing motor- 
omnibuses. The company had not waited for competition to spring 
up in that direction, but they had bought some motor-omnibuses 
of their own, and they had proved very successful. 'Тһе 'buses 
acted as feeders to the tramways, bringing people who lived in 
the country to the town, and then they were conveyed by the 
company's cars through the town, "The expenditure, however, had 
justitied itself. The stocks and materials at the company's depots 
were valued at slightly more than at the end of 1905; this was 
accounted for by tbe fact that а great deal of the materials would 
be required for the extension of the system to Saltford. Sundry 
debtors and debit balances were, if anything, a shade higher than 
the previous year. ‘Turning to the other side of the accounts, the 
loans secured by mortgage on the company's debentures were £10,000 
in excess of last year, because they had spent £10,000 on capital 
without increasing the capital account, and they were, as а conse- 
quence, carrying £10,000 as a loan. When the psychological 
moment came to wipe that loaz off by issuing further capital, the 
board would avail themselves of the opportunity. Creditors and 
credit balances were slightly higher than last year, but that was due 
to their extending business. With regard to the revenue, he thought 
he could congratulate the shareholders on the state of that account. 
They had an increase in their gross revenue over 1905 of 47, 000. 


Their operating expenses had also gone up, but they must remember 


that Bath was a difficult town to run a tramway across, owing to the 
numerous hills and gradients that had to be negotiated. The 
expenses, however, showed a very satisfactory proportion as com- 
pared with the gross revenue. For the year 1904 the percentage 
was 66°12, in 1905 they fell tu 61:83, in 1906 they increased to 65 14, 
but that, of course, also included the cost of operatinz both the 
tramways and the motor-omnibuses, so that they hal worked 
both the cars and the omnibuses af a percentage of a little 
over 65 per cent. on the gross revenue. The total receipts 
for the year were £42,722, and the expenditure £27,325. 
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After pay in: the interest on the debenture shares, they had 
available £6,150 for distribution, and the directors proposed to pay 
a dividend on the ordinary shares of 5 per cent., leaving & balance 
of £2,380. The board had earmarked £2,000 of that sum to be 
reserved for depreciation, which would be following out the policy 
that they bad adopted to build up & reserve fund for depreciation, 
and they proposed to carry forward £380. Administration expenses 
bad been reduced by £759, во that in addition to the £380 to be 
carried forward they would have £750, which item would come in 
the 1907 balance-sheet. ‘Chey might have paid a larger dividend, 
but, on mature consideration, tbe board thought it would be well to 
adopta conservative policy ard adhere to the 5 per cent. As to 
their prospects for the future, their general manager, Mr. McCarter, 
had no doubt whatever that the current year would show even 
better results than 1906. He could only hope that his forecast 
would prove correct, and he saw no reason why it should not be. 


Mr. E. H. R. TRENOW seconded the motion, and the report was 
adopted. 


Oxford Electric Co., Ltd. 


Tur sixteenth ordinary general meeting of the company was held 


on March 1st. 


Sir Henry МАКСЕ, in moving the adoption of the report, 
referred to the death of Mr. James Darclay, а director of the com- 
pany for 13 years. The revenue account showed a profit of £13,597 
available for division. After deducting debenture and other 
interest of £2,039 163., and writing off from the hire- purchase install- 
ation account the of sum £673, there remained a balance available 
for division of £10,884, which the directors proposed to appropriate 
as follows :—7 per cent. free of income-tax on the ordinary shares, 
of which 21 per cent. was paid in September last, £7,000 ; a divi- 
dend at the rate of 5 per cent. on the preference shares, 4376; to 
place to the credit of reserve and replacement of plant account, 
£2,612; leaving a balance to be carried forward of £895 11s. 
During the year £1,112 had been expended on plant replacement, 
and this amount had been taken from the reserve fund, which, with 
the addition already mentioned, would amount to £12,500. They 
bad added to their svstem during the year the equivalent of 7,190 
8-c.P. lamps, and the total number of lamps now in circuit was the 
equivalent of 80,000 8-c.p. lamps, They had had a demand for 
motive power during the year tothe extent of 135 l. v., and Messrs. 
Lucy & Co.’s works had been equipped with electric motors. They 
had made extensions in Banbury, Woodstock, Warnborough and 
St. Mary's Roads, and also in St. Clement's and Walton Street and 
South Parade. The total expenditure on mains amounted to 
49,480. The bill from the Corporation on account of replacement 
of roads was a little over £1,000. The high-tension mains trom 
Osney to supply the sub-stations cost £1,864, and those to Summer- 
town to connect up their new station cost £2,032. "They had over- 
drawn their capital account to the extent of £9,600; that amount 
had to be taken from their reserve fund, which was to that extent 
invested in the business. The preference shares issucd last year 
were subscribed for three times over. They would be issuing this 
year probably a similar amount. The only thing more he had to 
refer to was the electric trams; they were in negotiation with the 
National Electric Construction Co., and he thought they were 
agreed practically as to the terms they were going to charge fur 
current. 


Empire Electric Light and Power Co., Ltd. 


UxpER the compulsory winding-up order made last August against 
this company, accounts have now been issued showing liabilities 
£28,401, against assets valued at £21,987. The deficiency to the 
contributories is returned at £21,040 10s., and is accounted for as 
follow8:— 


Expenses of carrving on business from formation of company to date of 
winding-up order, viz. :— 


Trade expenses. - T" sie .. £8,170 1 6 
Interest on accounts "m 2% - .. 144 b 5 
Preliminary expenses. Sà ks К 433 6 5 


Directors’ fees from date of formation of company to date 
of winding-up order T $ Va 379 8 4 


Losses and depreciation not written off in company's books, 
now written otf by directors :-- 
Romford deposit .. as "T - .. 4301 12 3 


Romford expenses.. T iN és .. 9,882 4 2 
Electrice light provisional order account . 362 IR 1 
Cost of Inverness negotiation .. 25 E 21 6 5 
Barking negotiation .. T m 25 0 0 
Halesowen Light Railway Order .. 1,5001 9 9 
i5 Sudbury Electric Light Order UN 27 511 
T Arbroath KEleetric Light Order ‘a 1) 15 0 
Е Lower Thames Power Bill . T 3513 7 
Doubtful debts— Chesham 5 ЈЕ 20 0 0 


Loss on Chesham works, being difference 
between cost and estimated value for cash 5,131 14 11 


wee £17,329 0 1 
£22,805 16 9 
Г,ехх:— : . 
Gross profit arising from carrying on business 
from formation of company to date of 
windinc-up order zx io - .. 41.668 11 6 
Interest on deposit with Paymaster-General 
on account of Romford tratnwavs .. И 10115 0 
— — 41,765 6 6 
Deficiency as per statement of affairs z .. £21.00 10 З 


Mr. H. E. Burcess, Official Receiver, in his report upon the 
flotation, businees and failure of the company, states tnat {һе 
winding-up order was made on August 22nd, 1906, upon acreditor’s 
petition presented on August 7th, 1906. The company, which was 
promoted by Alfred Slatter (the vendor), assisted by J. Paxman, 
was incorporated on November 27th, 1902, and was formed “ for 


the purpose of promoting the Romford Electric Tramways and 
other electrical undertakings." The original nominal capital of 
the company was £250,000, divided into 50,000 shares of £1 each 
In October, 1903, the capital was increased to #100000. 
by the creation of 50,000 shares of £1 each. The 
first directors of the company, appointed by the signatories 
to the memorandum and articles of association, were Joseph 
Barker (chairman), William Paxman and Claud E. New. On 
October 30th, 1903, Alfred Slatter joined the board as managing 
director, aud on December 16th, 1904, Theodor Petersen also 
joined the board. In October, 1905, C. E. New resigned. Under 
the articles of association, James Paxman and A. Slatter were 
entitled to be appointed directors of the company should they 
so desire, and were entitled to retain office so long as they 
held the necessary qualification. The qualification of a 
director was the holding of shares of the company of 
the nominal value of £250. All the directors were qualified, 
Under the articles of association the directors were entitled to 
receive by way of remuneration in each year, £150 for the chairman 
and £100 for each other director, aud, by way of additional 
remuneration, for each 23 per cent. declared and paid after 
payment of 10 per cent. on the ordinary shares, a further sum of 
£100, to be divided among the directors as they might agree. The 
sum of £379 33. 4d. appears to have been paid in respect of 
remuneration. In April, 1906, under a minute of the board, the 
directors resolved to forego all remuneration other than tbat 
already received by them. A. Slatter's salary as managing director 
was originally fixed at £500 per annum, but was reduced, from 
October, 1904, to £250 per annum. In October, 1904, Slatter was 
appointed secretary of the company at £100 per annum, out of 
which he was to provide the necessary clerical assistance, the 
company agreeing to pay two-thirds of the rent of his office (the 
then registered office of the company) and housekeeper's expenses. 
Slatter also acted as the company’s electrical engineer. He is 
stated to be a creditor of tlie company in respect of salary. An 
agreement was entered into on October 20th, 1903, between Blatter 
and the company, under which, in consideration of a payment of 
£3,000 (half in cash and half in fully paid shares of the company), 
Slatter agreed to transfer to the company all his interest in the 
Chesbam electric lighting undertaking, the Romford Electric 
Lighting Order, and the Romford Electric Tramway Act. 
Only £1,000 of the purchase price has been paid in cash, 
which was immediately reinvested in shares of the company, 
and the fully paid shares bave not been allotted. In 
November, 1903, a prospectus was issued privately to the friends 
of the directors, offering 87,142 shares for subscription. Prior to 
the issue of the prospectus, 12, 858 shares had been subscribed for 
privately, and subsequently 1,768 shares were subscribed; making a 
total issue of 14,626 shares, all of which were paid for in cash. 
'l'he minimum eubscription upon which the directors were entitled 
to allotment was fixed by the articles of association at £10,000. In 
January, 1903, the company acquired a freehold site at Chesham 
for £300, and proceeded to erect works with a view to carrying out 
the contract with the Chesbam Urban District Council. The com- 
pauy shortly after promotion took steps to acquire from various 
public bodies the right to supply them with electric power, and in 
this way large sums of money were expended. The only work, 
however, actually undertaken by the company was in connection 
with the Chesham electric undertaking. According to the certified 
accounts of the company the following amounts were expended, or 
liabilities incurred, in connection with the Chesham undertaking, 
and the acquisition of various orders from public bodies :— 


Cost of Chesham electric undertaking А s „ £24,178 18 2 
yi Romford Electric Light Provisional Order 59 1,115 6 8 
vi Romford Tramway Act T "T ds ux 8,150 1 10 
„ ‘Halesowen E:ectric Light Provisional Ordér .. 518 14 3 
з Sundry other electrical negotiations -" s 120 0 11 


In order to raise capital to carry out the company's business, and 
to pay for the various expenses detailed above, a loan of £4,000 
was obtained from the company’s bankers on the guarantee of the 
directors. Subsequently, however, further advances having been 
made, debentures covering all the assets of the company were issued 
to the bankers for £6,200, the amount then due, and the directors 
were released from their guarantee. Second debentares for £1,100 
were in June, 1906, issued to the company’s solicitors in satisfaction 
of their bill of costs for £2,200. The directors state that it was 
necessary for the carrying on of the business that certain docu- 
ments on which the solicitors had a lien should be released, and it 
was ultimately agreed that they should accept debentures of the 
value of 108. in the £ on their claim and hand over all papers. 
Notwithstanding the share subscriptions and the bank’s advances 
the directors still found themselves hampered for want of capital, 
and several attempts were made by them to find further capital 
and to dispose of the whole of the company’s assets, but they were 
unsuccessful, On August 22nd, 1906, the creditors’ petition to 
wind-up the company was presented to the court, and thereupon 
the debenture-holders appointed Mr. Walter Allnutt, of Hamilton 
House, Victoria Embankment, London, receiver and manager of 
the undertaking at Chesham, and he is carrying on the 
contract there. The insolvency of the company is attri- 
buted to the want of sufficient working capital to сапу 
out the contracts for which it acquired Parliamentary powers. 
The statement of affairs has been submitted by Mr. Slatter, and 
concurred in by Messrs. Peterson and Paxman only. The issue of 
the presert summary and observations has been delayed in the hope 
that Mr. Barker, the chairman of the company, would concur in the 
statement, but he has failed to do so, nor has he lodged any 
amended statement. The unsecured indebtedness (220,098 4s. 11d.) 
is owing principally to trade creditors. The principal assets are 
the Chesham contract and a deposit of £1,000 made with the 
Paymaster-General in respect of the Romford Railway Bill. 


h 


— * 


ma Fo 


1 € a 


Ше! 
“АЮП Pp 
‚элп p 


te 
hod 


Tc. 
"m 


ы 


THE ELECTRICAL REVIEW. 


445 


Liverpool District Lighting Co., Ltd. 


Tug report for year ending December 31st, 1906, states that the 
satisfactory progress of the company has been maintained, the 
sales of electricity for the year 1906 amounting to 341,525 units, as 
against 281,057 for 1905, being an increase of 60,468 units; and as 
a large number of buildings are being erected in the neighbourhood, 
and provision is made for electric lighting in nearly every instance, 
the directors do not doubt that this increase of business will be 
continued. As promised in the report of 1905, new plant, 
capable of supplying about 6,000 lamps, has been installed at 
Waterloo. A considerable amount of contract work is in hand, and 
it is hoped that this portion of the business will show а good 
result. As no extra management costs are incurred in carrying out 
this class of work, the directors look forward to being able to make 
a profit which will materially reduce the standing charges which 
are necessary on the whole business. New premises have been 
taken at 16, Tithebarn Street, under a five years’ agreement; the 
cost of fitting up these offices was £108 lls, which sum it is 
proposed to clear off by five annual instalmente. The gross profits 
for the year are £3,537 16s, which, with the balance brought 
forward, leaves а profit available for «distribution of 43,995. 
Taking from this the interim dividend at the rate of 5 per cent. 

id in August last, there remains £2,71216s. Of this £28 11s. has 
jen written off the cost of fitting up new offices, a further £250 
transferred to reserve fand, and £874 168. set aside for deprecia- 
tion, leaving a balance of £1,559 9a., out of which it is proposed 
that а dividend be declared at the rate of 5 per cent. per annum, 
less income-tax, for the half-year ending December 31st, 1900. 
The total amount expen(ed in works is nearly £62,000, of which 
£55,000 has been provided by the capital subscribed by share- 
holders, and £7,000 has been provided out of revenue. It is pow 
necessary, in order to keep pace with the Jemand for electricity 
and to fulfil the obligations of the company under its Provisional 
Order, to raise fresh capital to the extent of £5,000, which the 
directors invite the shareholders to subscribe. Mr. Holbrook 
Gaskell, jun., and Mr. Charles McLaren retire by rotation from the 
directorate, and offer themselves for re-election. 


British Insulated and Helsby Cables, Ltd. 


THE report of the directors for the year ended Dec. 31st, 1906, to 
be submitted at the general meeting, to be held at Liverpool, en 
March 18th, states that the profit for the year amounts £197,112 16s., 
to which is added the balance brought forward, £10,439, making a 
total of £207,552. From this have to be deducted :— 


Directors’ and debenture trustees’ fees, and remuneration 


to Works Committee, less directors’ fees receivable 

from other companies .. КУ is Ж 25 . 43,247 10 0 
Interest on debenture stock Зр ks is vx .. 22.500 0 0 
Depreciation on buildings, plant, machinery, &с. 22.600 0 0 
Transfer to special reserve account p. 8,500 0 0 
Transfer to debenture stock redemption account 5,0 0 0 
Transfer to patents and goodwill account M a . 26.672 11 2 
Dividend on preference shares to Deceinber 31st, 1906 30,000 0 0 
Interim dividend on ordinary shares to June 30th, 1506 20,060 0 0 


£137.920 1 2 


The balance remaining, available for dividend, is £69,632 3s. 3d. 
The directors recommend the payment of a further dividend of 4 
per cent. on the ordinary shares, making with the interim dividend 
already paid a total of 8 per cent. for the усаг ended December 
31st, 1906, together with a bonus of 2 per cent , £30.000, and under 
Article 89 of the articles of association the directors are entitled to 
a further remuneration of £2,919, leaving £36,713 to be carried 
During the past year the volume of trade has been con- 
siderably more than in the previous year, and а sum of £8,500 has 
been &dded to the special reserve account as usual. The patents 
aud goodwill account has received the special consideration of the 
directora, the result being that this has been reduced by a sum of 
£96,672, £70,000 being taken from reserve, ара the balance of 
£26,672 from profit and loss account. Mr. J. Carlton Stitt and 
Mr. J. $. Harmood Banner retire by rotation from the directorate, 
and offer themselves for re-election. 


County of Durham Electrical Power 
Distribution Co., Ltd. 


Tue directors’ report for the year ending December 31st, 1906, 
Mates that the total connections to the company's system at the 
end of the year, including the connections of the County of 
Durbam Electric Power Supply Co., amounted to 13,200 H., which, 
Compared with the previous year's figure of 7,600 H.P., show an 
increase of 5,600 н.р. The profits of the year, together with the 
ance of #1072 2s. brought forward from 1905, amount to 
£20,756, from which must be deducted the interim dividend of 24 
pr cent. on the preference shares paid in October last, £6,250, 
E 3 balance of £14,506 ; this the directors recommend should 
appropriated in the payment of a further dividend of 24 per 
155 on the preference shares, making a total dividend at the rate 
uh cent, for the year; and of a dividend at the rate of 4 per 
212 5755 annum on the amount called up on the ordinary shares, 
oi 18 and in carry ing forward £1,934. The directors, in view 
фил ue that the capital outlay on the company's extensions 
" iai] he year has been practically unproductive, have not appro- 
o изде any portion of the profits to depreciation. The expenditure 
whi oe, extensions during the year has been £100,394 13s., of 
£84,464 13a, represente the outlay on the company's account, 


and £15,930 the outlay by the County of Durham Electric Power 
Supply Co. The extension of the system of general distribution, 


throughout the districts where the company holds provisional 


orders, has been delayed by circumstances beyond the control of 
the management, and was not ready for use until after the end of 
the year. It is expected that it will become revenue earning in 
the course of the summer. "The supplemental order confirming the 
transfer of the Blaydon Electric Lighting Order from the Blaydon 
local authority to this cc mpany received tbe Royal Assent on June 
22nd, 1966. The provisional orders in respect of the mid-Durham 
district (which comprises tbe urban districts of Crook, Willington 
and Brandon-and-Byshottles, and the parish of Brancepeth), and 
of the Ryton urban district, received the Royal Assent on July 
20th, 1966, and August 4th, 1906, respectively. The Bill promoted 
by the Ccunty of Durham Electric Power Supply Co. received the 
Royal Assent on August 4tb, 1906. The directors record with deep 
regret the loss of their late colleague, Sir Thomas Richardson. It 
is not at present proposed to fill the vacancy. The retiring 
director is Dr. R. Spence Watson. He is eligible, and offers himself 


for re-election. 


— — 


Newcastle-upon-Tyne Electric Supply Co., Ltd. 


TEE directors’ report for the year ending December 31st, 1906, 
states that the total connections to the company's system at the end 
of the year amounted to 70,000 H.P., which, compared with the 
previous year's figures of 53,300 н P., show an increase of 16,700 H.P. 
The profits, after deductivg the expenditure in connection with the 
Electrical Exhibition held last year, vız., £810 5s. 5d., and including 
the balance of £1,354 6s. 9d. brought forward from 1905, amount to 
£85,747, out of which there have been paid interest on debentures, 
loans, &c., £18,486, апа interim dividends paid in July last, of 2! 
per cent., on the amount called up си the preference and ordinary 
shares, £18,862, leaving a balance of £48,398. This the directors 
recommend should be appropriated in the payment of further divi- 
dends of 24 percent. on the &mount called up on the preference 
shares, and of 53 per cent. on the amount called up on the ordinary 
shares, making total dividends for the year of 5 per cent. and 8 per 
cent. on the preference and ordinary shares respectively, amounting 
to £31,253; in transferring to depreciation account, £15,000; and in 
carrying forward, £2,145. The amount standing to the credit of 
suspense ассоци at December 31st, 1906 (being balance of the 
450, COO received from the County of Durbam Electrical Power 
Distribution Co., Ltd., under the working agreement, dated 
March 30th, 1905), after deducting further expenses chargrable, 
viz , £37 ns. 3d., was £29,728; out of this there has been transferred 
to revenue, being #1 10s. per Kw. on 4,000 Kw. for supply to the 
Durham area, £6,000, leaving a balance of £23,728. Of this amount 
the directors have transferred to depreciation account the sum of 
£10,000, leaving to the credit of suspense account £13,725. The 
depreciation account, after adding the sums thus transferred, stands 
at £151,000. Out of this sum the directors have written off in 
reduction of the value of capital expenditure £150,000, and have 
also set aside as a general depreciation on stocks S2, 500, leaving 
to the credit of the general depreciation account £28,400, 
The reserve account at December 31st, 1905, stood at £12,184. Tothis 
account have been added the premiums received during the year on 
the shares issued, which, after deducting the cost of issue of these 
shares, and also of the second mortgage debentures, viz., £3 984 
133. 5d., amounted to £12,110, thus makiug the amount to the credit 
of reserve account £24,293. The company's reserves after making 
the above transfers stand, at December 31st, 1906, as follows :— 
Suspense account, £13,728 ; depreciation account, £28,500 ; reserve 
account, £24,293— total, £66,521. This total will he further increased 
during the current year by the premiums (amountirg to approxi- 
mately £15,000) receivable with the remaining calls on the last issue 
of preference and ordinary shares. The expenditure on capital 
account during the year, represenied by extensions of the Carville 
power station and of the system generally, has been £172,679, 
During the year, the Castner-Kellner Alkali Co. have established 
works on the company's land at Carville, and are now taking a 
supply of electricity. The Parliamentary Dill referred to in last 
year's report, authorising the trausfer of the Whitley and Monk- 
seaton, and the Earsdon, Seghill and Tynemouth (Rural) Electric 
Lighting Orders, to this company, and for other purposes, duly 
received the Royal assent. In pursuance of the powers conferred, 
an agreement has been entered into with the Corporation of Tyne- 
mouth for the supply of electricity in bulk. A provisional order, 
covering the Castle Ward, Cramlington and Weetslade districts, 
was also sanctioned. During the year 12,500 preference and 12,500 
ordinary shares of £5 each were offered to the public at premiums 
of 10s. and £2 per share respectively, and were very largely over- 
subscribed. £2 per share of the capital and a proportion of the 
premiums have been called ор, and it is anticipated that the 
remaining calle wil be made before the autumn of this year. 
The directors have also made an issue to the public of second 
mortgage debentures to the extent of £187,500, which were 
over-applied for. These debentures were called up for payment 
on the 7th inst. First mortg»ge debentures, amounting to £40,860 
fell due for repayment on January 1st last; these, by agreement, 
were extended to January Ist, 1912, when the remaining first 
mortgage debentures and also the second mortgage debentures will 
fall due. To provide for ordiuary extensions, and particularly for 
the development of the Northern area, it is anticipated that, after 
making the. remaining calls on the shares above referred to, it may 
be necessary to issue the remainder of the authorised share capital 
towards the end of the current year. The retiring directors are Dr. 
J. T. Merz, Mr. J. H. B. Noble, and Sir Lindsay Wood, Bart , who 
offer themselves for re-election. 
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Hart Accumulator Co., Ltd. 


Tue directors’ report to December 31st, 1906, shows that the profit 
for the vear was £7,916, and the balance brought forward from last 
year. £7,022. After deducting the dividend on preference shares, 
£419, the balance standing to the credit of profit and loss account 
is £14,519. The directors recommend the payment of a dividend 
of 123 per cent. per annum on the ordinary share capital, which 
will absorb £5,000, and placing £1,500 to reserve fund, leaving 
48,019 to be carried forward. The company's buildings, plant, 
tools, &c., have been augmented by 44, 277, which has been charged 
to capital, and due depreciation on the same lias been made. The 
maintenance of the works, plant, &c., has been well kept up at а 
cost of £758, which has been paid for out of revenue. 

We are officially informed that the eighth annual general 


meeting of the company was held at Essex House, Stratford, on 


Wednesday, 6th inst., Mr. G. W. Kidd presiding. The balance- 
sheet was presented and passed, and a dividend of 124 per cent. 
declared on the ordinary shares. 

The CHAIRMAN congratulated the shareholders on a very successful 
year, in spite of keen competition and abnormally high markets for 
raw material. Improvements were gradually going forward in 
storage battery design, and considerable expe: diture was involved 
in the never-ceasing experiments which were carried out by an 
expert staff. During the past year, practically all the shops had 
been transferred to the new works, and the latter were now in full 
swing. The advantages of increased space and accommodation and 
other facilities were greatly appreciated. 

The auditors were re-elected, and a vote of thanks was given to 
Mr. Clark, Mr. Poulton, and the remainder of the staff. 


Winchester Electric Light and Power Co.. Ltd. 


Tue directors’ report for 1906 states that the progress which the 
company is making continues to be satisfactory ; the equivalent 
of 3,909 8-C. p. lamps have been added during the year, making the 
total connection at the end of the year 51,272 8-c.p. lamps. In- 
cluding the balance of £294 brought forward there is a net profit 
of £6,662, which, after payment of debenture and loan interest, 
£2,084, and writing off £77, a portion of the cost of the Electrical 
Exhibition, leaves a balance of £4,501 available for dividend. 
An interim dividend for the half-year at the rate of 4 per cent. per 
annum was paid in September last, and the directors now recom- 
mend that a dividend at the rate of 8 per cent. per annum be 
declared for the half-year (making 6 per cent. for the year), which 
will absorb £2,608; that £1,000 be placed to depreciation account, 
and that £593 (in addition to £207 received as premium on shares 
and debentures issued during the year), be placed to reserve 
fund account, leaving a balance of £299 to be carried forward. The 
works are capable of supplying all demands likely to be made for 
some time to come. During the year 639 ordinary shares have been 
issued at a premium, and fully paid up, and debentures to the 
amount of £1,300 have also been issued at a premium. 


Direct Spanish Telegraph Co., Ltd. 


TRE directors’ report for the year ended December 31st, 1906, says 
that the accounts show, after providing for interest on, and 
redemption of debentures, and crediting the reserve fund with the 
usual £5,000, a balance to the credit of revenue of £3,853, which, 
together with £1,733 transferred from the reserve fund, enables 
the directors to recommend the declaration of the dividend of 
10 per cent. on the preference shares, and a dividend of 4 percent., 
free of income-tax, on the ordinary shares, for the year 106, 
amounting to £5,586. Half of this amount was distributed on 
October 1st, 1906, as an interim dividend in respect of the half- 
year ended June 30th, 1906. The traffic receipts for 1906 amount 
to £31,136, and the working expenses to £13,457. The fault which 
interfered with the working of the Bilbao cable, and which was 
referred to in {һе last report, was removed and communication 
restored by the Eastern Telegraph Co.’s cable steamer Norse, on 
January 7th, 1906, the intcrruption having lasted two days. Oa 
August 13th, 1906, the Bilbao cable was agaia interrupted at about 
193 knots from Falmouth. The repairs were carried out by the 
Eastern Co.'s cable steamer Sentinel, and communication was 
finally restored on September 4th, after the removal of a fault 


which existed in the line. The cost of these repairs, viz., £4,724, 
has been charged to revenue. 


Engine, Boiler and Electrical Insurance Co. 
Ltd. — Mr. R. B. Longridge presided at the annual meet- 
ing last week, which was held in Manchester. In proposing 
the adoption of the report. he referred to the claims in the 
electrical department. which. he said, had become very 
numerous. One in every eight of the machines insured had 
broken down within the year, and there was reason to believe that 
the proportion of failures among machines which were not insured 
and regularly inspected, was still greater. These breakdowns were 
largely due to the deterioration, and, consequently, frequent burning 
out of insulating materials. A dividend of 3s. per share (with а 
special bonus of 2s. per share) was declared; £3,000 was added to 
reserve, £500 was written off tor depreciation of furniture, &c., and 
a balance of £2,524 12s. 11d. was carried forward. The report was 


approved, and Messrs. Longridge, J. Eckersley and W. Fletcher 
were re-elected directors. 


Canadian General Electric Co.—The 


usual 
dividend of 23 per cent, has been declared. parten 


Bournemouth and Poole Electricity Supply 


Co.. Ltd. 


Tue directors, in their report for the усаг ended December 318, 
1906, state tbat the capital expended during the year under review 
in respect of the Bournemouth Order, 1890, the Poole and Brank- 
some Order, 1897, the Christchurch and District Order, 1899, and 


the Pokesdown Order, 1902, amounted to £26,680, making the total 


expenditure £390,168. To provide for the above and other require- 
ments, an issue of 7,500 6 per cent. second preference shares of £10 
each was made in June last, at a premium of £1 per share. The 
available revenue for the year, including £1,706 brought forward, 
was £31,876 15s., from which is deducted interest on debenture 
stock, £7,717; interim dividends on 7,500 43 per cent. preference 
bares and on 7,500 6 per cent. second preference shares for half- 
year ended June 30th, 1906, less income-tax, £3,740 12s. ; interim 
dividend on 15,000 ordinary shares at 5 per cent. per annum for 
half-year ended June 30th, 1906, less income-tax, £3,562 10%; 
leasehold and special redemption funds and interest, £1,256 ; and 
amount carried to reserve for depreciation, repairs, renewals, &c., 
£3,000; leaving for further distribution. £12,600. "The directors 
recommend а fiual dividend on the 15,000 ordinary shares for the 
balf-year ended December 31st, 1906, at the rate of 9 per cent. per 
annum, lees income-tax, leaving a balance of £1,632 148. 

The total applications received at December 31st last amounted 
to the equivalent of 161,711 8-c pr. lamps, being an increase of 
18.595 for the year, and the units sold for all purposes were 
2,609,497, being an increase of 604,472 units for the year. The 
Richmond (Surrev) Electric Light and Power Co., Ltd., in which 
the company is interested, continues to make satisfactory progress, 
The directors of that company have declared a dividend of 7 per 
cent. on the ordinary shares in respect of the year ended December 
Bist, 1906. The Swanage provisional order, granted to the com- 
pany by the Board of Trade, was confirmed by Parliament last 


session. The retiring directors are Mr. J. Atkinson Hosker and Mr. 
Frederick W. Reynolds. 


Bronipton and Kensington Electricity Supply 
Co.. Ltd. ! 


THE nineteenth ordinary general meeting of this company waa held 
on the 7th inst. at Winchester House, Mr. Henry R. Beeton 
presiding. 

The CHAIRMAN, in moving the adoption of the report (see ELEC 
TRICAL REVIEW, March Stb. pave 405), said there was little to say 
regarding the progress of the business. The output continued to 
grow at a satisfactory rate. although not so fast as they would like, 
which was chiefly due to the large number of empty houses in the 
West End. The cost of working the company again showed a 
satisfactory diminution, so that notwithstanding the price received 
per unit had been less, the result had been that the gross revenue 
showed an increase of £1,969, and the net revenue £1,445. Had it 
not been for the very excessive increase in the rates, which had 
amounted to more than half the increase in their profits, they would, 
of course, have done much better. The company's capital expendi- 
ture showed a moderate increase, which was distributed among the 
various heads of expenditure. Their working expenses, however, 
remained the same, and there was no immediate need for a further 
issue of capital. The rencwale of the plant had been effected on 
the same liberal scale as hitherto, and the game provision had been 
made for the depreciation account, as in the previous year. £4,000 
had been added to the reserve fund, which was intended to meet 
general contingencies, and the directors purposed adding to that fund 
ascircumstances permitted. The directors continued very closely to 
watch the political situation, as affected by municipal inter- 
ference in the development of so-called bulk supply, but the 
question was so continually changing that the directors did not 
think there was any announcement to make which would be of any 
advantage to the shareholders, Speaking generally, the board, were 
satisfied with the prospects of the company, and they were very 
thankful that they had been enabled to maintain the position they 
now held, and that measure of prosperity was some compensation 
to those who waited so patiently in the early days of the company. 


Mr. W. T. LkEsE seconded the motion, and the report was 
adopted. 


Kalgoorlie Electric Power and Lighting 
Corporation, Ltd. 


ÀN extraordinary general meeting of the above compauy was held 
at Winchester House, on Wednesday last week, for the purpose of 
considering a resolution to wind-up the company and appoint Mr. 
Henry Jas. Dixon as liquidator. The circular calling the meeting 
stated that, in accordance with the resolutions passed by the share- 
holders at the extraordinary general mecting held on October 22nd 
last, the new company, the Kalgoorlie Electric Power and Lighting 
Corporation (1906), Ltd , was registered on December 14th, 1906, to 
acquire the property of the company. The business of the new 
company, had been carried on for its benetit by the company, and 
when the resolution, of which notice was enclosed, had been passed 
and confirmed at the meetings convened for March 6th and 22nd, 
1907, the new company would issue the shares in accordance with 
the resolutions above referred to. These shares will be distributable 
as follows :—To the holders of 150,000 six per cent. cumulative 
preferred shares, 150,000 віх per cent. £1 preference shares and 


75,000 ordinary shares of : 
deferred shares 20 000 ОР 108. each; te the holders of 25000 


12th the si 5,000 ordinary shares of 10s. each. On February 
the six per cent. first mortgage debentures became payable 


—— ——— — 
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and the directors of the new company had provided for the payment 
of the same by a new issue. 

Мг. Rocer УЎА АСЕ, K.C., who presided, said he did not 
propose to go into the scheme again in proposing the resolution, 
but they would probably like to hear how the company had been 
going on in the meantime. He was pleased to say tbat their 
profits were increasing, and they had a cable the previous day 
dating that the profite for January and February were considerably 
over £2,000 а month. As they had been basing all their expecta- 
tions of paying a dividend on the preference and ordinary shares 
on a profit of about £20,000 a year, it would he seen that they 
were well over the amount anticipated. The new Tosi engines they 
had put down had resulted in a very considerable saving, which 
represented over 10 per cent. on the turnover, and it was proposed 
when they had the money at their disposal to convert some of 
their other engines into Tosi engines, which would make a 
considerable difference in the profits of the company. The deben- 
tore issue fell due in February, and had been provided for. They 
had also paid for their plant out of earnings without calling for 
the aid of any new money, so that they would be a^le directly the 
reconstruction was carried through, which he hoped would be by 
April 1st, to pay the dividends in due course. 

Mr. Pope seconded the motion. 

Mr. FanwELL complained that the chairman promised to call a 
meeting of the cumulative preference shareholders to confirm the 
resolution passed in October. 

The CHaIRMAN said he told them that a meeting would be 
called before they divided the shares. 

Mr. Lean also said he was distinctly under the impression that a 
meeting would be called. It seemed to him that if one was now 
called the objecting preference shareholders would be out of ccurt. 
He understood also from the solicitor that the cumulative share- 
bolders objecting to the change to non-cumulative shares could be 
paid in cash. | 

Mr. STEVENSON (solicitor) said what he told the meeting was that a 
three-fourths vote of preference shareholders at a meeting called 
under the Act of Parliament would bind the minority, but that 
meeting could not be held until they were put into liquidation. 

Mr. Lean said he failed to see why objecting shareholders should 
be treated in such a contemptuous way by the chairman. 

The CHAIRMAN said there was evidently a misunderstanding, 
which he was sure was not his fault. Not a single proxy had he 
received against the directors’ proposal, while 60,000 proxies were 
received in favour of their views. 

Answering further questions, the CHaIRMAN said they hoped to 
pay а dividend on April 1st. He thought they would be able to go 
o without further debentures until they required new plant. Mr. 
Crocker was coming over from Australia, and they were going 
thoroughly into the question of Tosi plant, and were going to see 
other engines. Thentbey would get new plant and ask Mr. Howard 


to issue new debentures. 


— 


Electric Lighting and Traction Co. of Australia, Ltd. 


Tux directors’ report for the year ended August 31st, 1906, says 
that during the year capital expenditure in Australia on buildings, 
plant and mains has been incurred as follows:—-Melbourne under- 


taking, £19,624; Geelong undertaking, £2,729 = £22,353. The. 


profit and loss account shows that the gross profit earned during 
the year from the Melbourne and Geelong undertakings was 
£12,281, Adding the dividend on the company's holding of 
ordinary shares in the Adelaide Electric Supply Co., Ltd., together 
with interest, discounts and transfer fees, the total gross protit for 
the year amounted to £16,202. Management and general expenses 
at the London head office absorbed £1,956, and interest on 
debenture stock and sundry loans amounted to £12,663. After 
payment of these charges, there remains a balance to the credit of 
profit and loss account of £1,185, which the directors recommend 
should be carried forward. Tne following table indicates the 
Progress made at Melbourne and Geelong during the past three 
years :— 
| Total equivalent Total 


| ape 
! Lighting | Motors G 
| eo connections : iross 
Date. | in dc. P. in rated e pressed in R. C. p. UM profit 
amps. H. P. lumps. 
Melbourne— ЕЕ | | 
At Ang. fl, 1904 .. | 94.452 | 445 H.P 48,692 720,217 | £3,460 
At Ang. 81, 1905 .. 47.851 | 682 K. v. 69.678 231.260 £6,454 
At Aug. 31, 1906 ,. 57,610 | 985 н.р. 89,130 | 1,336,660 | £10,602 
Geelong— | ; 
At Aug. 31,1901 ,. ' 10,442 2097 n.r. | 19,988 207.125 £819 
At Aug. 31,1905 .. | 14,076 | 490 n.r, 97,36 240,511 21.24 
M Aug. 8L, 1808. | 17,872 595 H. v. | 86,912 | 293,48 £1,679 


П 
i F 


‚ Further illustration of the growth of the Melbourne undertaking 
Wafforded by means of graphic curves accompanying the report. 
0 view of the increasing demand for light and power at Melbourne, 
= directors have placed on order an additional generating set, 
consisting of a 1,500-Kw. steam turbine and dynamo. A proposal 
for the establishment of electric tramways at Geelong has recently 

n put forward, and the directors have decided to submit а 
tender to the town council for а lease of the concession, based upon 
"PPlying the necessary power from the company’s existing 
1 анар station, wbich is well adapted for the purpose. The 
| 15 Electric Supply Co., in which this company has a holding 
tod 27,500 ordinary shares, is making good progress, and was able 

eclare a dividend of 24 per cent. per annum on the ordinary 


ue In December last, credit for which has been taken in this 
pany's profit and loss account. 


Worcester. Electric Tractíon Co., Ltd. 


THE report for 1906 states that the capital expenditure of 
December 31st last amounted to £115,819, of which £762 was 
expended during 1906. "The total revenue for the year amounted 
to £15,185. After deducting all expenses, including repairs, 
maintenance, and debenture stock interest, and adding the 
balance available from last account, namely, £1,143, there remains 
an amount of £5,548 available for allocation. The directors recom- 
mend that this should be applied to depreciation and reserve fund, 
£1,500, and in payment of a dividend on the ordinary shares at the 
rate of 5 per cent. per annum, leaving to be carried forward £548. 
With regard to the remaining light railways which have not been 
constructed, an application was made to the Board of Trade for the 
„ bandonment of the powers authorising the same, and consent to 
this was given on December 27th, 1906. 


The meeting of this company was held on Monday at Donington 
House, London. | 

Mr. H. 8. Day, in moving the adoption of the report and 
statement of accounts, eaid that only £762 bad been added to the 
capital expenditure. There had been placed to the depreciation 
account £1,500, as against £1,240 in 1905, but the increase had been 
expended on the improvement of lines instead of extracting from 
the capital account. The sum carried forward was considerably 
less than in 1905, but there had been a greater expenditure in the 
maintenance of the lines. There was a drop of £100 in regard to 
profits, butthere was a saving in administration expenses of nearly 
£200, so that the actual working cost £91 less than in 1905. The 
powers that had been granted them to extend certain lines had been 
abandoned, because by retention the local authority could enforce 
а performance that would not result iu profit to the company. 

А dividend of 5 per cent. on the ordinary shares was declared. 


City of London Electric Lighting Co.. Ltd.—The 
annual meeting of this company was held on Wednesday, when 
the report was adopted. Our account is held over until next week 
through pressure upon our space. 


Newmarket Electric Light Co.—The annual meeting 
was held on Monday afternoon, Mr. G. H. Verrall presiding. The 
directors reported that during the year 1,624 8-c.P. lamps had been 
connected to the mains, making the total 21,724 lamps. А new set 
of accumulators had been put in at the generating station. Tne 
offer made last year to supply light for trade purposes at a flat rate 
of Gd. per unit, had been accepted by most of the consumers to 
whom it applied. The profit on the year, added to £128 brought 
forward, amounted to £2,171. Deducting debenture interest 
(£710), a balance remained of £1,461, out of which the directors 
recommended payment of a dividend of £4 5s. per cent., and the 
carrying of £350 to reserve. The chairman stated that the 
dividend was 4 per cent. less than last year, but they felt it 
necessary to build up the reserve fund ; they had also been obliged 
during the year to incur, through the breakdown of an engine, 


- tbe repair of two boilers, &c., expenses which had not been antici- 


pated. The directors said that they could etfect economies in 
certain directions, and they were also placing before the public the 
“tantalum ” lamp, which would considerably reduce the cost of 


electric lighting. 


Stock Exchange Notices.—The Committee have ordered 
the undermentioned securities to be quoted in the Official List :— 

Bournemouth and Poole Electricity Supply Co., Ltd.—Further issue of 7,500 

6 рег cent. cumulative second preference shares of £10 each, fully paid, 


Nos. 40.001 to 47,500. 
Brisbane Electric Tramways Investment Co., Ltd.—Further issue of £25,000 


4} per cent. first debenture stock. 
City of Buenos Avres Tramways Co. (1904). Ltd.— Further issue of 4,992 
shares of £5 each, fully paid, Nos. 241,672 to 243,655 and 244,143 to 246,450, 
Ferranti, Ltd.— £100,000 5 per cent. first mortgage debenture stock. 
Rosario Electric Co., Ltd.--15,000 6 per cent. cumulative second preference 


shares of £5 each, £3 paid, Nos. 1 to 15.000. 


Edwards Air Pump Syndicate, Ltd.—This company 
held its meeting on Tuesday in London, Mr. C. Williamson Milne 
presiding. The report was adopted, and the dividend as mentioned 


in our last issue was approved. 


Tynemouth and District Electric Traction Co.—The 
report for 1906 shows a total revenue of £13,613, and expenditure 


.(inelading £666 for debenture interest) to £8,996. There is an 


available balance of £4,754. The directors recommend that 
£1,000 be placed to depreciation and reserve fund, making it 
£8,569; a dividend at the rate of 5 per cent. on the cum. pref. 
shares, £1,525 ; dividend at the rate of 4 per cent. per annum on the 
ordinary shares, £1,856; carrying forward £370. 


Milford-on-Sea Electric Light Co., Ltd.—The annual 
report of the directors for last year shows that steady progress has 
been made, and the sale of current gradually increased. The 
number of lamps connected was 3,034, avainst 2,618. The balance 
to revenue account available for dividends, after payment of 
interest on £1,250 4 per cent. debentures and all other charges, 
amounts to £274 103. The directors have again waived their 
claim to remuneration, and recommend that & dividend of 34 per 
cent. per annum be paid on the ordinary shares, that £58 be placed 
to depreciation account, £20 towards preliminary expenses account, 
and the balance carried forward. The capital of the company now 
stands at £6,450, of which £6,394 has been expended. 
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Leeds Ta ah me 2 11.850 679 40 


Beier acca: T 4,260 | i T ES % 1 National Telephones are a little down; the Preferred and 
Leith ee oe es 2 er i К 20 + 6,0 6 °з 3 3 ч 
Liverpool ..  » „ 229069 1 295 | 9 | 90,291 1.424 104 Deferred are both quoted cx rights now. The new shares can be 


1 


9 
1L.C.C. „ sep Feb. 28 520 
и №] M 10.39 


127.021 47 
London Unite d | тор | ` 


1,2:0,031 4.511,9 07 1153 +649 negotiated on the basis of 9d. to 1s. 6d., and dealings take place for 


AT Soy 4 1,9-2 | 


LÁ НЫ ж | 


Lowestoft s.. pal „% P 2 8901. 1 cash. The Third Preference eased off to 5}. Other telephone 

Manchester al 3 9 ym 1,257 | 4) | 615,051 |+ 16.770 Li +13 shares are steady. 

Ne yoastle as ee А J (4,41 t 157 Ж, 197.7! ) i. 19.65 е ғ f ш ^ 

| Newport i d ji 2 1.140 |} 69 4 20.974 4 1.9.1 | 14:51 .. | Of the manufacturing group, tae weakest are the Brush Co.'s 

Northampton cali gh. SOL aa tes 32 | 48 20461 | 4 £20 ББ Ag issues, the Ordinary and Preference falling 4 each, the First Deben- 

asec б ed к А Sema, ү" ЭЙЕ 7 М ае + 8,019 ү T ture 44, and the Second Debenture З points. AS a matter of fact 
Ontypriau .. "T" T -— А 25 y T pum 20 se P | 1 ч 

Р‹ ос. фа * ; "Ану n , 19 933.5235 497 147 this W eakness has been more realt han npparent for some time past 

Preston T $1 | b x ! |4 n a E К D к British Aluminium are not quite во good, and Crompton's at 236 

cerae Ж .» "t ag * жү" 90,03 T we S ES show 4. loss, although the Deventares rose to 971. Phe weakness 
ochaale < * : i : t * è * .. о 7 | я > 

Rotherham .. „Mar. 7 1,088 ＋ 218 H 21.891 |+ 2,674 10 * 67 in Willans & Robinson w ill not be overlooked ; the Ordinary shares 

Baltord ы ia 5 ы 8 283 E t 18 7 13,2 3 6,411 35:0 - are down 5 to SUS., and the Preference at з} аге 108. lower, 

Sheffield oe T , | f 10,24 4 114 оу 265,248 18,444 35˙75 

Southampton (ul ‘ss t 1,99: 107 4 16,124 73 

Zouthend-on- Sea , t 184 ) j 18.573 |+ 975 — — à 

sunderland .. T „ 10 2,008 14 | 49 67,945 |+ 3,589 |. i Тер è ; 

Idem ИНО КЫНА 7 БАШ 16 | .. 5 ШЫГЫ е Fairbairn, Lawson, Combe Barbour, Ltd.—The 

с [угу | X |, Bi го (1 4: N- > : К. а 2 vs report states that the profit tor last vear, after charging all expenses, 
faithamstoy oe | POD. 290 5 93 20,1% т 2, 000 1 inel | тҮ ү 4 T i 

en Ham . Mar. 7| 4295 f 21549 | 109,426 419,079 14. И including depreciation, amounted to £122,565. The directors recom- 

Wolverbampton #2 * " 1,525 | " 5 40,640 + 1,032 | 19:5 | .. mend a dividend at the rate of 10 per cent. per annum on the 

үзе Bs sen ЖА * 14665 Жолой т" É ss f А: $75 \ .. ordinary shares tor the half-year to December 31st (making Th per 

е b * t Q LA ч} 4 ее E 207 FS) ое a" D .. "n 1 y , "^h 1 s d 

Ban London Riy... | » 9 | 12:0 —1,287 | 10 | 68,955 — 5,787 | &| .. cent, for the whole year), and a bonus of 1 per cent. on the ordinary 

4 в. hon ДЫЎ, „ 10 7 Р 158 7 dit + TH T T shares ;~they transter £25,000 to the reserve fund, and to exten- 
п n- scan y. +3 5 9 + 8 ) Sw - 1 es à à ГЫ i POR T, "1 (7 у ` ` 1 

G.N. and City Rly. " 9 3,718 14|10 18.989 + 180 |. 88 sion reserve fund £25,000, leaving £16,136 to be carried forward. 

G.N., P'dy. & Bromp. * 9 7.905 * 10 91,264 , y p i 5 ‘ aip TE yee "T ^ 

L'poolOverh'à Rly. | » 10 9815 |+ 21 10 13696 — 196 | 68 | .. Rio de J aneiro 1 ram way, Light and Power со. 

Mersey Railway ЖУ ven dul ee 8,750 * 287 10 | 18319 |+ 802 45|.. Ltd.— According to the Times, the new wiring for the electric 

gy eee ES "e v 1 — | 3,755 D 151,543 16,580 | 0*5 lighting and power system of the city of Rio de Janeiro was success- 
let. is ct у... ) 5,48 2 J 19.819 | 2,329 94 * j n . : * ` É : 

Angio-Argentine .. ^ 1 33.0687 [32917 10 | 156,331 + 8,641 | 48 . fully tested at the full voltage on Tuesday. The permanent distri- 


Auckland —» 1 | 20,088 |+ 344 | 73 | 22,806 | + 


50 я ЭМ bution of electric | y} and эуе - 
598 19:24 + *6 electric light ani омет derived by еп rgy from the 
Brisbane Feb. 11.000 41.227 zt E: I y erg 


Brit. Columbia M Дап, 24106 13-4118 TR DUROS Peri hydraulic plant at Rio des Lagos will be inaugurated on March 
!Bu'n'sA'r'sE.T.Oo. Feb. 2 1,401 |+ 17 6 7,988 i 1087 ri ec l6th, and after April 1st the service will be in continuous and full 
gc e : ут i dx *à | 82,921 |+ 9,058 | .. * operation. | à 
{Саре Electric T. Là.| Nov. 14896 | iu ра ку” WAEN We ы be Prospectus —P.P.K. (Ceylon) Rubber Estates, Ltd. 
i Kalgoorlie, W. A. тею 57516 * Аш LY ЧЧ Т RE This company is offering 45,000 £1 shares for subscription. It 
им. e| Feb, 28 , 0 ＋ 216 | а iu |+ B 1245, {55 Proposes to work certain estates їп tha, Kalutara district of Ceylon. 
Мемо. 25 |Sep. 400 | у | 7 te WU ЛЫ South Metropolitan Plectric Light and Power Co.. 
fpern (W.A) <. | Mar. 1| 1,521 "as | 9 . for Ay per — firat mortgage debenture 
| * Compared with the corresponding period of 19056. + One week only, stock will be closed from the 18th рік inst. for the preparation 
J | Includes horse, steam and other receipta, {$ One month, of warrants for payment of interest, J 
нЕ ALT — — Т.ЛАР WO — —— 
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Business done | Rise, | Present 


Present Closing Closing k ended 
Iosue, Quotations Quotations се ot | Yield 
March 5th. arch 12th. м Fall - per cent. 
| 
1908. 1906. | 1906. Highest; Lowest £ s. d. 

26,808 FFT 10 Nil Nil | ae в — 8— 34 КИ | i ae Nil 

149.600 Do, do, 5 % Debe., Мов. 1 to 1,969 100 Nil 6 5 | 88 — 91 88 — 91 T А 5 9 11 
600,660 | Anglo-American Telegraph .. .. .. Stock | 61s. 83% | 81°, | 63 — 65 t2 — 64 64 69 EET 611 
8,169,070 | Do. do, do, СЯ Pret, eo | Боск 6 % 6 6 * | 109 —110 1074 — 1084 1091 wie —1 3 | 610 7 
8,169,670 | Do. do, do, erred oo | Stock. 3 | ij» 20 — 914 20$— 21 214 x —%# | 83 6 8 

60,000 Portuguese Tel., б % Mort. Deb. Stock 100 vá 5 " 99 —101 99 —101 xd i ae gs 419 0 

44,000 hone, Nos. 1 to 4, % %/ieTs⁰ .. „| 6 |та 8 7 67— 7 72 1 510 4 
9,007,680 Cable Sting. 500 year 4% Deb. Sk. Red. Воск | 4 «€ 4 4% | 944— 93 — 95 951 93 —13 443 

16,000 | Cuba Telegraph .. ... .. .. „ | 10 |0% 5 ; 8? m 2 Y: | 5 14 3 

6,008 Do. 10% Prem. 10 16 4 AIT. 16 — 17 16h — 124 » " 514 8 

19,900 | Direct Spanish Telegraph, Ord. бе ae E 46 4 1% E is 586 

6,000 Do. do. 10 Oum. Pref. ee B 10 у 4 . 10 0 m 9 — 9 9 — eo [EJ б 5 8 

83,000 Do. do. Debs. oe! 25 80 43 8 44% | 98 —101 98 —101 vs m 491 

68,7108 | Direct United 5 2: 9 BY А т 161— 159 151— 153 15g ds 6711 

60,500 | Direct W. India Cable, 44 % Reg. Deb., 1 to 1, 00, R. 100 43% 4 44% | 99 —101 99 —101 es es 491 
4,000,000 T Ога, e e SO | Block | 3 $ 61 .. [0988 —143 128 —143 41 1893 i 41714 
2,000,000 Do. 5) e о. | 100 | 84% 83 ; j- B64— FRA 872 FÓA : 814 1 
— Do. А репо Red. .. ae - * 4 - .. | M66 —1C8 inch 196 iss f : 15 | 

Байет Extension, Tele. 5 i . | 18- M 13) — 14 14 2 Ў 

962,400 Do. 4% Deb. co оа — „а | Block | 4 X Y 14 4%, 1055107 106 1075 wii zi oe 814 9 

296,400 ast B. Afric. Tal., é% Mt. Db., 1 to 8,008, red. 1909 | 100 4% > 4 4% 99 —101 $9 —101 ae or ; ! 819 8 
Do. 4 & Reg. М. Debe. (Mauritius Sub.) 1 t0 6,000 96 4 «€ 14 4%, | 100 —102 100 —162 . а Y 18 5 

181,197 | Globe Telegraph and Trust... T "T T 10 54 | 58% | 53 Я 106 — 114 105 — 113 10А 10% T 4 15 10 

E MIN MIND C EET RECHT IE MEE | "бр те Laat 
.» 0 "T 16 9% * — — is & — 

% | Машак and ge ein Nes. ОФ 8 Mors) | too | 44% | aa% | 48% | aa% 9-1 | 99 101 eee 491 
` 17,009 оо European eM Mh oo c ^ о | % |10 9 |18 13 68 — 60 68 — 60 hog 587 5 B4 
ҮС Marconi’s Wireless Telegraph. e* оо Фе 1 Nie Ni Nul А #— 7 i- i M Nil 

72,080 - | Monte Video Telephone Oo., Lid. Ord. өө sé 1 8 4 БО |. 1— 1% 1— 1$ 1.8 11 

88.655 Do. do. do. б | e| 1 Loe 5 . a JA D— l4 = * | 416 5 

2 255,006 | National ө, Pref, Sg.. o | 100 6 6 6 5% | 106 - 108 xd | 10h —101 ‚ 1074 | 104 —1 514 ? 
9.225.000 Do. в 1. ee ee ee 100 b 6 6 515, | 105 —107 xd 103 —105 1064 103 —2 5 4% 

15,000 Do. do, 6% Oum, lst Prei. 10 |6 6 6 6% 11 — 18 11 — 18 ха He 1144 4 12 4 

260,008 De. do. 5% \ аР to 880,000 ИНАН АНАН; 18 — E pe p ‘bh | EET 
0n-onm. А 5 9%, #— 62 x0 5 : 

Y y Do, do. Deb. Btock Red. .. | Btook | 84 83%, | 349, | 57 — 09 97 — 99 s g 10 R 

rms | Олы теш. эла 120 171,004, funy paid 1 , | a | ae |” F eee 
е . е ee 1 a ТА" а HE . ee 

50,000 Do. do, Oum, Pre. 1 |6 6 a " là— 1 n— 1} 24/- 2 . | 416 0 
100,000 | Doe But tes Mb d Bed. Ded. Book | 100 | „ 17 % | oM 165 5 IE x 
100,000 Pacific Buropean °з uar, Debs. 1,000 % — 104 —104 oe oe "E * Md 

11,8891 Reuter’s ee ee ГАЈ өө ee : se ee 8 T T. b oe q 8 8 ae | ee | ез | 5 0 0 

60,000 Telephone Oo. of Egypt, & % Deb. Red. ee oe 100 ee @e 4 48%, 99 —102 9) —103 E г 0 0 | 4 8 3 

8,167 | Submarine Oables eo оо „ | Сері. | 6 6 69 6 „16 —129 146 —129 | 126 5 eB | 413 0 

80,000 J „ 5 8 В 8 W .. 671 — 71 61— 71 5 P» e 5 10 4 

40, Do. 8 Pref., Nos. 1 to 40,000 5 b 6 b — (Cy bu— Бу oi "Wm NE 411 11 
179,947 Do. do. 6% Debs. .. s. Stock 5 5 6 5 % | 109 —112 1с9 —112 Уз ss г. | 49 3 

15, West African Tele Shsres  .. . ..| 10 |4 4 ; 10 — 1 10 — 104 - é Va 316 3 

80,008 | W. Coast of 1 to & 58,001 to 58,008 2 üj Nu j= à— je. HM e . | Nil 
150,000 Do. 4 Пее, 140 LEPO poar or . Bub, 100 4 4 4 4% | 09—102 99 —102 us b . I #18 8 

990 | W ; Lid., Nos. 901,990 ee 10 3 7 7% .. 133- 14 13.— 14} 1810 1817 418 3 
800,000 ; 1% De Stock Red. | 100 |4 4 4 1 % |101 — 10 101 —1C4 | 03 1 .  , .. 3 16 11 

88,921 | West India and Panama Telegraph .. .. .. 10 i| Nil} .. а 14 moe A ]200 4, ae 1. 3x. o4. 2 

84,668 ‚ do. 69 Cum. 1st Pret. — .. . 10 74 & 8 H- bs hi- т т; "W ELE 

4,669 Do. do. 6% Cum. 3nd Pret. 2 ое 10 Ni) 51— by 51— 64 | „ D d Nil 
68,0002 Do. do. 6% Debs., Nos. 1 to 1,808 e. | 100 5961595 5% 5% 289 —Y23 90 —102 „ же. pt 418 0 


— — — A 


! 

[Antrim ume Nos. тю ю oom] .. % | u- à | uo m он о .. cams 
Do. 9% Cum. Prefs., 1 t0 960,001 .. | Б ey (39 16935 54% fà — в ! Bi- ы „„ c 4 910 
ermanent, 6 % Deb. Stock, 1888 | 100 6 4, 6% 6 6^5, 15. In, | 182 13332 o -32 4 "MH 
Auckland E. Trams., 5 & 1st Mort. Deb. Stock eo | 100 б | 5 6 5 5, | 104 —107 ; 104 —lo7 MEC QE NO NET 413 8 
Baboook & Wiloox, 1 to 580,000 "nag 1 1795 10% 0%|. Uj— 44 8j— dè | B110, B9 | .. , 414 O 
Do. do, 69 Cum. Pref., 1 to 100,000 .. 1 |6 6 | 8 ee иа cL | lj4— 1% i 815 7 
Britieh Alaminiam, Ord., 2,001 to 40,000 ee ee b • T% 7 | ee bà — 6 ol— 04 514 E} — i 6 1 9 
i; до, Pref. ... B | МП 1% 1 Ф eq 80- 8] | bee 67 63 t 5 88 
: do. "Á"69,Cum.Prel .. „| 6 | Nil 6 L TON "M ee | а 
° do. é Fan ng Certe, ee е 6 m 4 4 EMT 4— 4 4 — 4 "E | * | 4 8 11 
do. 8 & In Mort. Deb. «| Stock |6% 6 Ф 5 à (o. [101 —105 101 —105 „©. 115 3 
do. 9% Loch Leven Debs. .. | 100 a 5), | $8 —101 98 —]01 A | 5 RI 
British Columbia E. jud Det. Ord, Book ..  ..| 10 |6%|6% 6% | .. | 33 —136 133 —135 : 14 1431 — ви 
Do, 5 % Cum. Perp. Pref. Btook ..  .. | 100 5 b nd | 6 J. | 107 —103 104 — 10” 107 ' 104 82 112 7 
Do, 1st Mort. Debs., 1 to 6,80. .. 40 4 | 195 100 —102 100 —107 | 1004 . | . 14838 
Do. Vancouver Power Debs., 1 to 3,300 | 100 | 4496 1% | 1024—1014 | 1(23— 1044 ' 103 | so d^ X 1 Е Е 
British CEN PU 10 |6 6 8 4 es ti— 5%; Bi— За 75% 79% * 7 14 10 
Do. do. ч Pref. .. г. 10 6 6 6 e | 74 — 7 "à- 74 | 7 72 d 11410 
Do. do. 3% Perp. Deb. Stock .. Stock 3 5 5 & .. | 106 —109 106 —109 10% 1 lo |. 111 9 
Do. do. % Ind Deb, Stock Red. | 100 01489514 81 — 07 81 — 86 | E sa 5 4 R 
British Insulated and Helsby Cables оо өө 6 8 Ta 10 * 74— 71 Hu e 6504 7i Y 6 9 u 
А йо. 6 Prot. T b 6 6% 8 6 Bic be ' n- 64 416 0 
do. 4 96 18 Mort. Deb. Red. 100 & | 4 44%, | 100 —103 101 —161 р е 1 41447 
British Thomson-Houston 44 % Ist Mort. Debs. .. | 100 iu 92 — 96 xd , 92 — 96xd ^ .. | .. | M | 413 9 

F 7250081 90 428,000 в 6%; R NO]. | 1 | H— n эө a |... Nil 
do. 4% Mort. Deb. Btock . | 100 4 % 4% s% 4% 67-711 67 — т 672 row | Бю 8 

TBrowett, Lindley & Co., Ord. se oe £1 Nil Nil Nil • | on M4 l Y. + | E | i ee Nil 

ч Do. do. 6% Cum. Pref. .. £1 Nil | Nil | Nil bo 14/8 $0 1 | 14/6 to 15/0 ae „ Jo o NM 
Blectrical eeríng, Ord., 1 to 105,181 .. 2 Nil PAIR a 2— 1 ' f- & 15- |—à 5118 
Do. Non-cum. 6 % “жо 3 pP 6 16% | 12— 2 11— 1; | zx! 9 — à 6 ~ 0 
Do. 43 Рет. Deb. k „ | Воск | | 435 43% | 9н — 95 xd 89 — 92 NR ‚ —3g 417110 
Do. Perp. 9nd Deb. Stock Stock $ 44% 4% 0 — 8з 77 — ч) | | 4 5 12 6 
Buenos Ayres & O, 1 to an wá Ws б 8 4 9% .. | "— 4 з — 4 73% . 515 0 
Do. “ " 6% Cum. f., 1 to 40,000 b 6 6 | 6 y^ bs | fe— 52 "$— oF 5 E | 611 8 
De “В’' do. 1 to ‚500 ee ео 6 R pene 5 — 5 — | aie 5 14 3 
Do, B% Deb: Biok c. 2 | M8 3 4 ER 5o 01 m | 104 —106 103 | E odd qa. d 
Do. 6% 9nd Deb. Btock — .. . ү 100 6 Бф 5 5% 101 —104. (101 104 |. а | 416 2 
Calcutta Trams.,110 105,000 .. .. se .. 6 6 8% 8%, .. в1— 99 ' Hi Е ** " | 411 5 
Do. 106,001 to 187,610 ee ec °ө Б i v ee 8 * | ©, Ig- Ку i 74 — R: | NA I | i 415 6 
Do, & % Cum. Pref., Nos. 1 to 29,890 б . 5 *, 5 % fB— 57 51— bi " | | 4 Bll 
Do. % 1st Deb. Stock — .. .. | 100 i 4 44% 43 | 105 —108 IC —103 107 ^ | A BA 
Oallsnder's Cable struction shares oo o 8 12 15 .. + 91— 162 3 107 | ЛИ . |! 6 196 
Do. до. 595, Cum. Pref. .. ..  «. 6 |695!6 5 . ой 61 A— t | D |a 6H 
Do. do, 44% 1st Mort. Deb. Stock Bed. | Stock 43% 44% 44% 43°, 106 —108 1с6 —108 " 4 3 4 

Cape B. Trams., 1 to 491,929 es oe oe ee 1 10 ! 6 % Nil von y^ 17— 14 | FE Nil 
Casmer-Kellner Alkali, 1 to 450,000 .. : 1 15 4% 6 : 1*— 1 ly. là е 41 6 
бак дайы айна Cd жо Че Stock € F ba E ж UM dew ey n 

` oe ee А | — 9 — Tl 7 | no = 
Do. do. 4% Pret. Stock .» Stock 4% 4% 4 43, #2 — fH 22 — V n | 15 Аш 1 
€ do. Def. do. .. „Stoch (4 | 4 i Ф S ‚ 51 — 5 £4 — 5! | 54 i Й 1 0 4 
ону South London Rail ee eo „Stock | % 49 — 44 40 — 42 | 49 40. —2 5 1 2 
R Nna аар ene fon. | 8 | Б 12 je 2 2 fy 3*4 49/13 "ru = | 8 4 6 
00 of £100, and 901 to 11,000 of 450 Red. 3 ** * 5 & s — 98 | 96 —50 | фе xe Из, ep 
; 
q 
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1 
SHARE LIST OF ELECTRICAL COMPANTIES.—/(Continned) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—/(contioned), 


| 
Sock Closing Closing Business done | Rise +. 
Issue, NAMB, or | 1 Quotations Quotations week ended or M es 


Mar. 6th. Mar. 12th, | Mar. 12tn, 1907.) Fall— per cent, 


| 
| 


1908. | 1904. | 1905. | 1906. £ s. d. 
360,000 | Dick, Kerr & Oo., 1 to 960,000 . ИА js 1 . |10 9% 10 li— 1 9 
805,000 Do. do. 6% Cum. Pref., 1 to 806,000 .. 1 |6%|69% 6 * 1 — 1 i 16 0 
>= Do. do. 49% Deb. Stock .. .. 100 44% | 44% | 44% | 101 —104 4 6 1 

pee Dubus waited Trami (1896), 1ю 51000 4 e 10 : : : 9 133— 143 414 

, А Pref. ween 1 an ri 134— 11 

00.001 Edison & Swan brd, 27 ghre., £8 ^ », 1 to 99,961 b N 495 | .. 11 13 : " 

518195 Do. 133 А E Rd ш я do Га 5 at 3 6 9 
U U е в . ee 4 4 %5 — 4 12 0 
2 Do, 6 % d Deb. Stock Prov. Certs. all pd. | 100 5 | 6 X: 5% | 90 — 95 

113,100 | Blectrio Construction 1 to 119,1 Е r з |4 м |. 10 й Nil j 

en Do. А Cum. Pref., 1 to 81,890 |4 q 1 1 3 100 
9300, Do. do. 4% Perp. 18$ Mort. Deb. Bk. | Stock | 4 4 4 4% 81 — 84 415 8 

96,000 | General Electric Oo. (1900), 6 V Cum. Pret. | 10 5 6 b 5 | 8&-— 89d 624 
300,000 А 0, 4% Mort. Deb. .. | Stock | 4 4 4 4% | 94—91 426 

18,000 | Gt. N. & City Rail Pref. Ord. "А" 4% 1 00 T8000 10 | 8% 4 4 4 % 12 6 

96,000 | Greenwood & Batley 1 % Cum. А $* és 10 q 7 1 1% 101— 103 6 18 

80,000 Do. do. 6% Mort. Debs. e e| 100 |6 6 5 5 95 | 104 —108 4171 
900,000 | Henley's (W. T.), Telegraph Works, Ord. ..  .. 6 |15 16 16 5 | 12}— 13} 518 2 
200,000 Do. do. 4 % Pret. D D Б 4 44% | 68— bg xd 815 7 
160,000 Do. do. ort. Deb. Btock Stock d 4405 107 —109 4271 

60, India-Rubber, Gutta-Percha & Telegraph Works.. 10 1 6 1 10 9, 164 — 16% 6 8 1 

87,600 Liverpool Overhead Railway, Ord. ..  .. m 10 | 1895 | 13 Nil | Nil li— 14 Nil 

10,000 || Do. do. Pref. 210 pad. 10 5 5 5 5 | ti- 67 18 2 
600,070 | London United Trams (1901), 1 to 60,007 .. .. | 10 8 „ 6 4 8 3 K. 7— 8 815 6 
809,980 , do. 60.008 to 100,000 ‘£8 paid)  .. 10 |8 6 8 во | 5-— 53 5 2 2 
195,000 Do. do. 6% Cum. Pref., 1 to 125,000 .. 10 |6 6 b 5% 73— 83 514 3 

1,881,000 Do. do. 4% 18+ Mort. Deb. Stock .. | 100 |4 4 4 4% 85 — 4 8 11 
814,01 Metropolitan Electric Trams, Defd...  ..  .. 1 Nil N Nil x 72. — Nil 
600,000 • 5 % Cum. Pref. ee ee ee 1 6 96 b 6 96 m ta | 6 6 8 
850,000 Do. 44 % Deb. Btock Red. ee ee 100 ee 4, 40 44% 96 = 99 у 4 10 1t 

80,000 | Peebles (B.) & Co. 6 % Cum. Pref., 20,001 to 50,000 b .. |6% |6 6% | A~ 4 ‚ 610 8 
2 5,600 | Potteries E. Tro. ee "Wa zs es ee i 5 6 4 ВА — 5 6 8 
445,500 Do. 5% Cum. Pref. oe >. os ee we 1 6 б 6 oe үт ; 6 3 1 
145,000 Do. 11% Deb. Btock ee ee ee еә ee 100 43 43 44 uni obi 104 4 8 B 

87,850 Telegraph Construction and Maintenance .. | 19 [BO X |15 % 15 9 15 % | 81 — 33 xd | 5111 
160,000: Я 4% Deb. Bds., 1 to 1,500 Red. 1909 | 100 | 4 4 4 4 9X, | 100 —103 817 8 
699,200 | Undergd. E. R., Lon., 5% Profit Shar, B. Мы, .. | .. MEI: 5 5 9% 838 — 85 5 17 8 

66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 6 8 N Nil| .. là— 3 | Nil 

66,666 | Do. 6% C. P., 80,001 to 80,000 & 195,001 to 141,686 6 |6 i Nil| Nil| .. 31— 11 Nil 
946,574 | Do. 49% 1st Mort. Deb. Stock .. 100 |4 49,1495, 4% | 77 — 82 47 7 

| 
ELECTRICITY SUPPLY COMPANIES. 

14,000 | Bromley (Kent) E.L. & P., 1 to 14,008 we s 6 б 5 — 5 — | 500 

719,000 Do. do. 43 % lst. deb. stock .. | 100 | 43 449, | 99 —101 99 —101 : Ея » 

29,798 Brompton & Kens, Elec. Lt. Bup., Ord., 1 to 90,000 5 110 10 100 % 8— 9 8 — 9 ; 5 "i H Y 3 

10,202 Do. do. 7 % Cum. Pref. 6 3 1 3 % 7 Ub 72— Hl — Ei eil oe ee 4 4 10 
886,876 | Central Electric Supply 4% Guar. Deb. Btook .. | 100 4 4 4 100 —108 100 —108 І 817 8 
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LOCALISATION OF FAULTS ON A THREE- 
WIRE NETWORK. 


By F. FERNIE. 


Тнк literature of this subject chiefly consists in explaining 
methods of finding faults, after the fault has been localised 
toa given length of cable. These methods are generally. 
variations on & loop test with a wire bridge, or a fall of 
potential test. Very considerable accuracy is easily obtain- 
able with many of these methods, though the personal 
element is a considerable factor influencing the result. They 
are, of course, used with armoured cables laid direct in the 
ground and with solid laid cables. With a drawn-in system, 
these tests are never necessary. All one has to do is to lift 
man-hole covers here and there, and with unbraided lead- 
covered cables feel the lead: with vulcanised bitumen or 
rubber cables the fault is easily smelt. Ifthe pavements are 
wet, the fault quite often betrays itself, by a dry patch on 
the pavement, before a box cover is lifted. The writer has 
spotted faults on solid laid cables in this way also, though 
the dry patch sometimes proves to be the place where the 
current i8 leaving or getting on to the lead, to or from 
earth, instead of the place where the current i8 getting on to, 
or leaving the lead, from or to the copper. This mistake is 
analogous to the objection to telephone and compass methods 
of fault localisation, an historic instance of which was 
given by the late Mr. R. C. Quin, of a man “ localising " 
a fault on a water pipe, some distance from any cable 
on the system. There is also what is known as the “pick 
and shovel" method. When a leak appears, its locality 
has first to be narrowed down to some small section of the 
network. One method of doing this (say for a negative 
fault) is first to break the third-wire earth connection and 
then momentarily earth the opposite outer main, the positive, 
in this case, whilst someone watches each feeder ammeter in 
turn, to see which needle kicks the most. Of course, the feeder 
feeding nearest the fault should give the biggest deflection. 

А variation of this method consists in quickly 
cutting out, or putting in, resistance in the third-wire 
earth connection by means of a switch, or by breaking the 
earth connection altogether. The former variation may be 
used during periods of light load, where there is practically 
no motor load, and the fault current is fairly large ; but 
where there is а motor load, it i8 useless, as the feeder 
ammeter needles are continually swinging. The latter 
method is used in Glasgow (see paper read by Mr. G. L. 
Black before I. E. E. (Glasgow), January 9th, 1906), where 
the distributors are not connected up to form a network, 
but each distributor is run independently from a feeding 
point, through a fuse. When a fault is localised to a 
particular feeder, the fuse of each distributor is drawn in 
turn, until the withdrawal of one of them brings the 
"earth " reading back to normal. Now tbe earthing of 
the positive main is highly objectionable, and negative 
faults far predominate over positive ones; hence the 
positive main is the one that most frequently falls to 
be earthed when using the first method. A positive 
fault nearly always breeds negative and third-wire faults. 
The writer remembers three fires occurring simultaneously 
with the breakdown of a positive main; all these fires 
were traced to an electrical origin, and the wiring was 
connected to the negative side of the system. Again, if 
the third-wire earth connection is broken, the third wire may 
rise or fall to any kind of potential relative to earth. The 
positive main should never beearthed, and the third-wireearth 
connection should never be broken; incidentally this is 
forbidden by the B. of T. regulations. If this rule be 
adhered to third-wire faults will practically never occur. 

The earthing of the negative main would not appear to be 
во objectionable, though with а bonded lead system it will pro- 
bably burn holes in the lead at all sorts of places distant 
from the fault. It has been argued that all this is advan- 
tageous, as it finds out potential faults and prevents one 
living in a state of false security. "This may be all right as 
regards the mains in the streets, bat will, most distinctly, 
not be all right when someone succeeds in proving that his 
bonse or shop was burnt down owing to the intentional 
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earthing of the positive main by the electricity supply 
people. 

In modern networks, the different districts, fed by each 
feeder, are coupled together by switch fuses. On such a 
network a fault muy be localised to a particular feeder by 


the following means :—A man is sent round on a bicycle to 


pull out the negative (for a negative fault) fuses connecting 
each. district. Then, at the period of lightest load (say, 
2 a. m.), each feeder switch is momentarily broken until, on 
the particular feeder being reached on which the earth is, 
the third-wire earth ammeter needle swings back to zero. 
This method is not very objectionable as regards any lights 
that may be on, a3 the switch is only opened for a second ; 
but the case is more serious when motors are on the circuit. 
Bakera' and printers’ motors are the most likely to be 
running at 2 a.m. "This method has obvious objections ; 
the chief is, that it is impossible to begin to trace а fault 
until night, which, in the meantime, may be doing all sorts 
of unknown damage, particularly with bonded lead systems. 
A rather less barbarous method than this is to lower the 
pressure (on the faulty side) of each feeder in turn, instead of 
completely breaking the circuit. This may be done by 
plugging the feeder on to а separate bar together with а 
single machine, and then lowering the voltson this machine. 
With a fairly large fault current (say. over 30 amperes), 
lowering the volts from 230 to 200 is sufficient to show 
definitely on the earth ammeter reading. With a smaller 
fault current the volts have generally to be lowered to such 
an extent, in order to make certain of the result, that the 
feeder switch may just as well be pulled out right away. 
The following method is fairly quick and very reliable, 


& e „ /, /n „ | _ є. 
€ o © 9*9? „ 5 е; 
Pili oi i ll: 
€ о v © 
u u ue % % ы 
+ + 0 04 HH 0 1 1| 
rs < €  ]q&g 

me ee 

Ja d Q € 


oje] { E 
arth Ammete Ea 
A 


N 
rthAmmete 
B 
Е E 
0 | 


8 


| 
H | 


e А Oynamo 
Фф В Оупато 


DIAGRAM OF CONNECTIONS. 


and may be proceeded with at any time of the day or night. 
The different feeder districte should be linked together by 
fuse switches placed in pillars above ground, these pillars 
being opened with a key. Two third-wire feeders should be 
run to two feeding points as far apart as possible. A 
single generating station only is assumed. but it will be 
obvious that, with two or more generating stations, or 
sub-stations, the method is simplified. Then the network 
is divided into two distinct parts by means of the fuses, 
a man going round on a bicycle and pulling these out, 
positive, negative and third wire (the third-wire “ fuse” 
is generally a sturdy copper onc). The feeders on the A 
half (see figure) are put on one bar, and the B feeders on 
another, with the necessary respective dynamos to supply 
the load on each half. The balancers are used to regulate 
the pressure on, say, the A half, and the battery to regu- 
late the pressure on the B half. There must be two 
third-wire bus-bars (these ure easily extemporised, if not 
in existence), An ammeter is connected between each 
third-wire bar and earth, and the leak shows on one or 
other of these two ammeters, thus indicating the half of 
the network on which the leak is. Reference to the figure 
will make all the connections clear. Groups of feeders 
are then transferred from one half to the other, with 
the machines supplying their demands, until the fault 
changes over from one “earth “ ammeter to the other. This 
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particular group of feeders is then changed back, one by 
one, until the changing of a certain feeder again changes 
the earth reading from one ammeter to the other. This 
feeder district may then be further sub-divided, and so 
the fault is narrowed down to a few streets. In this 


way a fault may be very quickly localised, granted a smart 


man, or men, on bicycles, a smart switchboard man, and a 
good map of the network. 

The above method is applicable also to the localisa- 
tion of third-wire faults. A third-wire fault will not 
show any constant reading on the “earth” ammeter, 
but may be made to do so by connecting a few 
cells, or more conveniently, a boosting machine, between 
the third wire and earth in series with the ammeter. А 
steady current may thus be maintained of 10 or 20 amperes 
in either direction, with anything up to 50 volts across the 
booster machine terminals. The fault is then localised in 
much the same way as an outer leak. Care should be taken 
that arc lamp circuits do not bridge over any two districts ; 
that is, both ends of the circuit should be made alive“ 
from one section. 

Another method of localising leaks is the Hopkinson three- 
ammeter method. This method consists in feeding any given 
section of a network at one place only, through three ammeters. 
If there is no fault on the section the algebraical sum of the three 
simultaneous readings should be zero. With this method for а 
third-wire leak, the booster should be used as mentioned above. 
It is a slow method, and a small fault is very liable to be 
passed over, when there is any motor-load on the section. 
Hotel lift motors are great offenders in this respect. The 
late Mr. В. С. Quin designed and used a differential ammeter 
at Brighton, provided with three windings, which gave a de- 
Hection equal to the exact fault current, but gave, of course, 
no deflection if the currents were balanced. This instrument 
overcame the difliculty of reading three varying ammeters 
simultaneously, but used to get very hot, and, the writer 
believes, eventually got burnt out. 

There are several systems of fault-signalling networks which 
entail the running of extra pilot wires, along with the feeders 
and distributors. There seem an unnecessary complication, and 
must entail extra maintenance. The writer is not aware of 
any of them being used in England. In Berlin (asthe writer 
understands it) an insulated wire is led back from each feed- 
ing point to the generating station. At the feeding point 
this wire is connected either to the metal pipes into which 
the cables are drawn, or to the armouring of the cables. 
On a fault occurring, the potential of earth at the feeding- 
point end of the wire rises or falls below the potential of 
“earth” at the station, and this is indicated by some 
suitable device, thus automatically showing on which 
feeder the fault is. It would seem that this method 
would be rather unreliable in a town where electric 
tramways were introduced, and anywhere for high- 
resistance faults. It would probably be most useful 
with lead-covered cables, where the lead could be bonded 
together over the whole of a feeder district, but the con- 
tinuity of the lead broken at every boundary of the dis- 
trict, and the lead everywhere insulated. If the lead were 
well earthed everywhere, one would imagine that very mis- 
leading results would sometimes be obtained, for the con- 
ductivity of the earth in towns is principally due to the 
metal pipes laid in the ground, and apart from these to 
moisture in the soil. This method might be tried during 
heavy loads, when other methods were not convenient, by 
sending round to each feeding point in a given order, and 
having one of the ordinary pilot wires earthed at each, for, 
say, two minutes. Knowing the order in which each feeding 
point was being visited, one could tell the exact moment 


when each pilot was disconnected from the network, and 
then make a test. 


Electrical Equipment of Shipbuilding Berths.— 
In our article on the above subject in a recent issue, we omitted 
to state that the motors used on the Henderson cableways and Arrol 
derricks, at Jarrow and Clydebank respectively, were made by the 
Lancashire Dynamo and Motor Co., of Trafford Park. 


THE EDINBURGH TRAMWAY FIASCO. 


To anyone who has followed tramway matters in the Scot- 
tish capital, it must be apparent that local bodies, even 
when supposedly aided by expert advice, cannot, as a rule, be 
trusted to give dispassionate consideration to matters of local 
importance, over which, rightly or wrongly, they exercise 
jurisdiction. ö 

There are, of course, many well-known reasons for this 
unfortunate state of affairs, although the superficial observer 
may well puzzle his brain as to why the tail should wag the 
dog, or why the opinion of a special committee should take 
as many directions in a short twelve-month asa weathercock 
in a March wind. It must be admitted that the Edinburgh 
tramway position is rather more muddled than the average 
run of local affairs; but although some allowance must be 
made for the difficulties which beset a scratch team of 
local ** experts,” to a great extent ignorant of their subject, no 
excuse can be put forward for the extraordinary decision 
arrived at by which, at a cost of nearly £40,000, it was 
recently decided to perpetuate the antiquated cable system, 
with its admitted limitations, rather than to adopt, even ten- 
tatively and free of expense to the city, electric traction, at a 
cost as low as £24,300 for similar work. 

We have closely followed the course of evente in Edin- 
burgh during the past 18 months, and a brief survey of the 
happenings of tliat period may be of interest, as showing the 
illogical treatment which the Edinburgh tramway question 
received locally. In the summer of 1905, tramway matters 
came to the front, and there then appeared to be a strong 
disposition to favour а system of electric traction which 
would utilise the existing cable conduit, and provide for the 
simultaneous running of electric and cable cars, the over- 
head-trolley system being banned by :esthetical considerations. 

With the above object in view, the Kingsland surface- 


contact system was considered, and modifications proposed 


which would enable it to be used. Later in the same year the 
Council's expert, Prof. Kennedy, reporting on the various 
systems, advised the Council to experiment with the Dolter 
or Lorrain systems ; curiously enough, in the light of recent 


experience, giving preference to the former. 


Then came an offer by the Kingsland Co. to equip, at their 
own expense and risk, the Mound route to Toll Cross, with 
their modified system, using the cable slot as described in 
the ELECTRICAL REVIEW of May 4th, 1906; to run the 
section for a period agreed upon; to guarantee no greater 
energy consumption than with the overhead system, aud, 
finally, to reinstate the cable system if, and when, desired. 

The estimated cost of this work was £2,500 per mile for 
equipping old track, and £9,000 per mile for new work. 

The Lord Provost's Sub-committee unanimously approved 
this offer in November, 1905, provided the Lessee Co. agreed, 
which they immediately did. 

In January, 1906, a re-shuffling of the Committee dealing 
with tramway matters occurred, followed by a grand tour 
of various English tramway systems, including Lorrain, G.B. 
and Dolter surface contact, and conduit and trolley 
installations. Then came the inevitable report, prepared, of 
of course, with expert assistance, which favoured ће “ G.B.” 
surface contact system, but finally went out of its way to 
consider the adoption of that system only on the short 
section of 200 yards in Home Street, where it was essential that 
both the cable and electrical cars should work simultaneously. 
It further provided that the extension of rather over 
a mile tothe outskirts of the city should be on the overhead 
trolley system, and the mile of connecting route leading into 
the city, via the Mound, should be on a single-conductor 
electric conduit system (utilising the existing cable slot) 
proposed by Prof. Kennedy—an arrangement which, it is 
interesting to note, was condemned as useless by Mr. 
Connett, when he reported some six years ago on Edinburgh 
extensions. 

The cost of this hybrid scheme was £32,000. Alternative 
proposals for trolley and “G.B.” systems throughout, at 
£29,000 and £36,000 respectively, were tabooed; and, 
rather than struggle with the tangled suggestion favoured 
by the committee, the Council conveniently passed it by 
in favour of continuing the existing cable system, with all 
ite drawbacks, at the much higher cost of £39,600. 
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Curiously enough, the offer of the Kingsland syndicate 
was not reported on—although it was renewed through the 
medium of the Council’s consulting engineer, and the price 
asked for the work was only £24,283, based on their 
estimates, and accompanied by the guarantees previously 
mentioned. 

One cannot wonder at.the fate of the Committee's report 
from a technical point of view, but that a representative 
body of Scotsmen should willingly agree to accept the highest 
tender for something that presumably they did not want, 
thus perpetuating their obsolete tramway system, rather than 
consider the offer of the Kingsland syndicate—by far the 
lowest offer of any, be it noted—which would have enabled 
them to sample electric traction free of expense to them- 
selves, is more than astonishing. 

To sum up briefly, it must be remembered that æsthetic 
considerations stood in the way of overhead wires in the 
City, but that nevertheless the energy consumption of any 
electrical system actually adopted was, by arrangement with 
the lessees, not to exceed that taken by a trolley system, 
and having this in mind, what are we to say to the Com- 
mittee’s proposal to adopt two or three distinct systems and 
their necessary equipments on a comparatively short length 
of route’ It is an elementary fact, within the grasp of a 
Committeeman, that the weight of these equipments 
requires more carrying than 3 cwt. of trolley equipment, 
or, for that matter, 300 lb. of Kingsland equipment. 
Moreover, a single-conductor conduit system, with a badly 
drained 12 in. x 8 in. conduit, could not possibly better 
the very questionable performance of the L.C.C. specially 
drained 18 in. x 14 in. conduit. 

Finally, the application of the ** (1. B." system in this con- 
nection would almost certainly have necessitated replacing 
all the iron yokes and hatchways of the cable conduit by 
manganese steel, although such replacement was not 
included in the estimates, and neither this nor any other 
electro-magnetic stud system can possibly be installed on 
any portion of an existing conduit to give simultaneous 
working with the system already there, unless by arrangement 
with the Dolter Co., as the latter sagaciously patented this 
arrangement in 1905. | 

Clearly the Committee was bent оп experimenting— 
indeed, it had no alternative in regard to the adoption of elec- 
tric traction in the neighbourhood of Prince's Street — and, 
therefore, its strange advocacy of almost any system other 
than the modified Kingsland, with which it had an oppor- 
tunity to experiment on most favourable terms, is not within 
our comprehension, except, perhaps, in the light of certain 
remarks by Councillor McArthy in the momentous dis- 
cussion which resulted in the stick-in-the-mud policy at 
present being pursued by the Council. 


CORRESPONDENCE. 


Letters received by us after 5 p. m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. Mo letter can be pub- 
lished unless we have the writer's name and address in our possession. 


The Greenwich Imbroglio. 


At. the time when the specification was issued for the engines 
of the London County Council Electrical Station at Green- 
wich, you called attention to it and regretted that the officials 
of the Council had not seen their way clear to something 
different in the way of prime movers. (See ELECTRICAL 
Review, September 25th, 1903, p. 494). Your strictures 
at the time seem to have been completely justified by the 
results, for, as everyone knows, there has been trouble with 
the National Observatory, and a committee has been appointed 
to consider the question, and the report is now published. 
Technical assistance has been afforded in the matter by Prof. 
Dalby, especially in regard to the question of balancing of the 
engines, and it is on this point that it now becomes so very 
interesting to be retrospective. 

On page 20 of the specification is a clause as to the pistons. 
This clause is essentially weak, for it provides that the L.P. 


pistons shall be much heavier than the H.P. pistons. It does 
not demand this in direct words, but asks for all the pistons 
to be as light as practicable, which may be read to mean the 
same thing. True, the word practicable may be variously 
interpreted, and it has been evidently interpreted as above. 
Then. again, the weight of the L.P. reciprocating parts bas 
been added to by special bearing shoes on the already 
weighty pistons: and tail rods and back slipper guides 
invest the L.P. parts with mass further in excess of that of 
the H. P. parts devoid of the tail rods and back slippers. A 
certain merit of drainage, due to the positions of the 
cylinders, seems dearly purchased in engines using super- 
heated steam, at the expense of sucli an inequality between 
the co-ordinate reciprocating masses. 

On page 23 balanced cranks are very briefly named, and 
on page 30, Clause 41, it is particularly specified that all 
reciprocating and revolving parts shall be statically and 
dynamically balanced, so that if this clause were adhered to, 
the contractor would have to read a lot more into the pre- 
viously named items, in order to fill Clause 41. 

Immediately after the appearance of your article above 
referred to, you published a second article, the author of 
which was generally known by the initials ** W. H. B." 
appended (see ELECTRICAL REVIEW, October 2nd, 1903, 
p. 537) : апа you published other correspondence which en- 
dorsed the opinious of the above writer. In this article or 
letter it was pointed out that the general arrangement 
of the engines was such that practically perfect balance 
could be secured ; for equal weights, reciprocating on one 
crank pin on lines 90? apart, and nearly in the same plane 
vertically, will balance very approximately by the aid of a 
fan-tailed crank and а balance weight on the fly-wheel, or 
elsewhere beyond the crank. A small disturbing influence 
is, it is true, brought in by the fact that the two connecting 
rods do not bear on the same part of the crank pin. Now, 
at the time, 1903, the whole question was very much to 
the front. Your own reference to the matter, as well as 
that of W. H. B." and another, came before the officials 
of the Council, and I cannot help asking to-day why public 
money should be paid—why it should be necessary to pay 
the pubiic money of hard-pressed ratepavers, to a scientific 
man like Prof. Dalby, when all he can do in the matter is 
to repeat and fully endorse by his report what was stated 
by your contributor over three years ago. 

Had the contractors been held up to Clause 41, and the 
engines designed so as to be capable of being balanced as 
suggested by your contributor, it would not to-day be neces- 
sary for Prof. Dalby to duplicate those suggestions, and to 
add that, unfortunately, there is no structural room properly 
to carry them out. If finally balanced, the engines will be 
more or less of a botched affair. But it should have been 
apparent during construction that Clause 41 was not being 
acted upon. The engines were apparently accepted and 
passed for payment with this most important feature entirely 
overlooked—how seriously overlooked only now appears from 
Prof. Dalby’s figures. 

I should like to ask what has been done with the £3,000 
contingency per engine to be expended or not at the discre- 
tion of the engineer? May I venture to hone that this 
sum still remains unexpended, for it may now be called upon 
to provide such partial remedy for the unbalanced 
engines as constructional skill may be able to devise. It 
would also be of interest to know to what extent, if anv, the 
fears of the Astronomer Royal were set at rest by the know- 
ledge that these engines were of such a general type that 
balance was easily practicable. 

But во far from being balanced, everything seems to have 
been contrived to take from them the very virtue which 
gives any particular value to the type, and, on a review of 
the whole circumstances, from the initial interest caused by 
the discussion on the balance problem to the lamentable 
state of affairs disclosed by the report, the conclusion is 
inevitable that a great oversight has occurred, though I will 
not attempt to divide responsibility between the engineers 
and contractors concerned, nor to say how it was that, nearly 
four years behind time, the London County Council must go 
for help in engine balancing, only to learn what an old 
engine builder gave them free in your columns before a 
casting had been put in band. 

If, às appears probable, the foundation apron or mattrass 
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of the station extends below water level, the transmission 
of vibration is likely to be more severe, and the very fact 
of a liability to a wet foundation—the station is on the tidal 
river bank—should have added to the care with which 
surging movements should have been avoided. There 
appears to have been much more good mechanical construc- 
tion involved in Greenwich station than good engineering, 
using the words in their more proper sense, and it is all very 
lamentable as an expose of County Council methods. 


Municipal Reformer. 


Jerry Wiring. 


Your correspondent “Outer London's" letter is to the 
point. A more industrious class of men than the wiring 
contractors does not exist in the whole profession, possibly 
80 per cent. having been working electricians and skilled 
mechanics; it is probably due to the recognition of this 
fact, that so much consideration is shown them by our 
station engineers—engineers that know the difference between 
jerry fixing and jerry wire. The work being sound, the 
wires are very often passed without being scrutinised, when 
the work is tested. Although the jerry wires rot quickly 
owing to chemical action between copper and the inner 
insulating material when exposed to light and air, the 
outside covering is skilfully treated to ensure a good 
insulation test. Later on faults appear. If complaints are 
made to the merchants, they simply snigger * jerry wiring " 
through their noses, and ignore your complaint, knowing how 
difficult it would be for the wiring contractor to expose them, 
without going to ruinous expense. I am sending you here- 
with samples of wire which is being sold as equal to best 
English manufactured, guaranteed 1,200 megohms ; this ів 
nothing but an absolute misrepresentation, and a libel on 
English manufacturers. When tested, this stuff was shown to 
be absolutely unfit for use, by every test applied ; the burning 
test gave 75 per cent. ash, while the insulation .tests were 
from 40 to 400 megohms. This stuff is installed at the 
present time in numerous houses and other properties all 
over London. Consumers complain that the light is 
expensive and bad, and no wonder. I do not know if the 
merchants are in league with the gas companies: if not, I 
am sure, if they represented their case to them, the gas 
companies would be only too pleased to assist in further 
augmenting the large profits they must make out of the 
rubbish, in consideration of the great services they are 
rendering to the gas interests. 

Englishmen have great respect for their institutions, not 
without reason. The wiring contractor, as a rule, has to 
rely to a great extent on the good faith of those from whom 
he buys. Cases have been known of men gaining admission 
to institutions for commercial purposes pure and simple. lt 
is much easier to sell rotten materials under these circum- 
stances, as ‘the contractor, who is seldom, if ever, a rubber or 
even wire expert, is not so likely to suspect the deception 
that is being practised on him. In the case of the firm tbat 
supplicd the enclosed wires, although they were made fully 
acquainted with the tests and admitted the wires were bad, 
knowing that the wires had been condemned on several jobs, 
they still go on selling them in the old sweet way, although 
they have dropped the guarantee. I think that if the con- 
tractors combined to obtain the establishment of some public 
laboratory under Government control, so that the Govern- 
ment could hold and test sample coils of all wires sold, and 
allow no wires to be sold without a certificate having been 
obtained, we should hear very little in the future of the 
jerry wireman ” cry. Manufacturers would also know that 
foreign manufacturers would have to compete quality against 
quality, and not to undersell with rubbish. 


Bitten. 


The Legal Righis of Electrical Contractors. 


I do not think that contractors dealing with munici- 
palities incur quite as much risk as your leader of March 
1st would have them imagine. 

As regards electricity eupply loans: for new undertak- 
ings it is invariably the practice to defer placing orders 
with contractors until the sanction of the Local Govern- 
ment Doard has been obtained ; in the case of extensions to 


existing undertakings, which must of necessity be kept going, it 
is sometimes impossible for various obvious reasons to comply 
with the letter of the law, and wait for the sanction before pro- 
ceeding with the work. 1 have not heard of a case in elec- 
trical work where sanction has not eventually been obtained ; 
but supposing, for some good reaxon or other, the loan were 
refused, the plant would have to be paid for out. of reserve 
fund or general rate. 

Signed, sealed and duly delivered contracte have been set 
aside before now by a Court of law—and quite right, too, 
when they contain ridiculous and unfair clauses—such, for in- 
stance, as one appointing the purchasers’ agent sole arbitrator 
in case of dispute (I would mention here that a municipal 
purchasers’ agent is not always responsible for drawing up 
the general conditions) ; and I refuse to believe that, if a 
contractor signed а contract containing the Local Govern- 
ment Board sanction clause, and was instructed by the pur- 
chasers to proceed with the work before sanction to the 
loan had been obtained, he would lose the money in the 
event of the sanction being refused. I do not know if I 
am correct, but I take it that the refusal of a sanction is 
not the refusal to sanction the expenditure at all, but 
refusal to allow it to be charged to capital account. 

Would contractors who have had the unfortunate experi- 
ence indicated in your article tell us something more 


. about it ? 


A. Hugh Seabrook. 
Electricity Works, West Ham, 


March 6th, 1907. 


The Cramp Neutralised Repulsion Motor. 


My luck seems to have deserted me entirely in this 
discussion of Mr. Cramp’s motor, for [ find that I have 
made а mistake now for the second time. Му contention 
has been throughout that Mr. Cramp's motor was a shunt 
conduction machine ; in this I was wrong, there is no doubt 
that it is a neutralised series conduction molor, with which 
a reducing transformer is combined in such a manner that 
the leakage flux is made use of as motor field. I am sorry 
to say that I had not grasped this until now, why 1 cannot 
tell. Although my assertions throughout this discussion 
were made in good faith, yet they were for the most part un- 
justified ; I now admit this, and trust that Mr. Cramp will 
accept my apologies. Having been beaten by this machine 
for so long, I am now all the more interested in it, and trust. 
that Mr. Cramp will soon publish complete tests. The output 
for weight will, I think, be the most interesting point, for 
that is of vital importance from the traction point of 
view. A small output for weight means large overall 
dimensions, whereas the space at one's disposal is generally 
small. It is often difficult to get a sufficiently large 
neutralised series conduction motor into the space available ; 
if Mr. Cramp's motor works out heavier than the ordinary 
type, then it will often pay better to use a separate trans- 
former. When publishing his tests Mr. Cramp will, perhaps, 
show if there is a simple manner of applying his idea to a 
motor with more than one pole pair. 


In conclusion, I must also apologise to you, sir, for having 


taken up so much of your space, yet I hope that this dis- 
cussion has not been without interest. 


Val A. Fynn. 
London, S.E., March 6th, 1907. 


[Our congratulations are due in the first place to Mr. 
Cramp, the accuracy of whose views is now vindicated, and 
in the second place to Mr. Fynn, whose courageous acknow- 
ledgment of his error proves his sincerity —Eps. E. R. 


Rall Corrugation. | 
May I direct the attention of your readers interested in 


. corrugation and traction troubles to my letter which 


appeared in your journal last year. Rail corrugations 
appear alike on straight and curves, and the theory I 
have outlined in my letter, of coincidence of car approach 
and passage with characteristic commencement and 
period of track vibration, gives the only physically possible 
веб of circumstances to cause the marking. This has no 
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connection with the mere harmonics of Prof. Von Borries, 
&c., &c. s 

* Foreman," in your March Ist issue, makes the following 
observation, which is of the utmost practical importance. 
He says :—“ It stands to common sense that а car with four 
wheels fast on axles, and those axles fixed rigid with a six- 
foot wheel base, cannot possibly negotiate a curve without 
the rail being badly worn and the motor work under the car 
being seriously strained or otherwise broken, and I suggest 
а large proportion of broken axles (which break close to the 
bush of the wheel) may be attributed to the same cause.” 

I go one further, and say that the same applies equally to 
so-called straight track, which, relatively to the mathe- 
matically right line that a mass of several tons in motion 
must take for efficient traction, is a reries of very sharp 
curves forming a sinuous line. 

Single and bogie trucks both have rigid wheel bases, and 
the amount of work wasted in wear and tear in the propul- 
sion of all existing tramcar trucks over tramway tracks is 
enormously beyond what we ordinarily take it to be, and 


‘this I have demonstrated as an absolute fact. 


J. S. Warner. 
Westminster, Murch Gth, 1907. 


Tenders for Wiring Installations. 


Can any explanation be given of the great difference in 
the amounts of the tenders, which have recently been 
published for electrical wiring work? Take, for instance, 


the following :— 


.. Higuest £350 0 0 
Lowest 189 15 0 


— 


Diference £160 5 0 


— 


Clatterbridge Hospital... 


North-Eastern Hospital, Metropolitan 
Asylums Board ... РИ .. Highest £959 0 0 
Lowest 400 0 0 


Diference £559 0 0 


New Spa & Garden, Ltd., Bridlington Highest £576 0 0 
Lowest 216 0 0 


Diference £360 0 0 


.. Highest £279 0 0 


Tottenham Free Library 
Lowest. 60 о 0 


Diflerence £219 0 0 


— — — 


London County Council Hammer- 
smith Technical Institute... .. Highest £2,639 0 0 
Lowest 1,368 0 0 


Diperence £1,271 0 0 
As a contractor who has tendered for the Hammersmith 
Technical Institute, after having carefully waded through 
the specification, which consisted of 41 pages of closely 
printed matter, I am convinced that the cause of this great 
difference in the result of the tenders is to be found solely in 
the ambiguous way in which the specifications are prepared. 
Surely it would be better if, instead of a specification con- 
sisting of 41 pages of closely printed matter, blue prints or 
drawings were given to the contractor, showing exactly the 
work which had to be estimated for; were this done, and 
the material required clearly specified, this difference, which 
in one estimate alone amounts to £1,271, could not possibly 
occur, 
‚ Quite recently my firm tendered for an important iustalla- 
tion in Kingsway, Holborn, and I have written to the con- 
sulting engineers, as I believe other contractors have done, 
asking for the result of the tenders, but have not been 
favoured with a reply. In the original specification on which 
my firm tendered, it was stipnlated that the voltage drop on 
the complete installation, from the service mains to the 
furthest lamp, should not exceed 1 volt, the pressure of the 
supply being 100 volts. I am informed by other contractors 
that they have received a letter from the consulting engineers 
asking what the difference would be if the drop in voltage 
were 2} volts, and I maintain that all the contractors who have 
previously been to the expense and trouble of preparing an 


estimate (which was three days’ work) should have been 
asked to re-tender for this work. 

I consider this matter of such vital importance to the 
contractors, that I am asking the Electrical Contractors’ 
Association, Incorporated, to allow me at а future date to 
lay before them the whole of the calculations referring to 
these installations, and to have a discuesion in order to trv and 
arrive at the cause of the great difference, at which dis- 
cussion the respective consulting engineers will be invited 
to attend. 

I feel certain that a number of your readers have had a 
similar experience, and I am looking forward to a discussion 
of this subject in your columns. 


London, W., March 10^, 1907. 


Fravk Suter. 


©“ Concerning r.” 


It is pretty generally known that the fraction 375 gives 
the value of ят as 3°14159292 . . „ while the value correct 
to 9 significant figures is 5514159265 . . . 

[t does not, however, seem to be generally known that 
the value 375 affords а very convenient and accurate means 
of setting a slide-rule when the value of т is required. It 
is an impossible performance to set even a 20-in. slide-rule to 
the value 3:1416 unless a special line is provided, whereas 
the practical value can be at once set, since both 355 and 
113 are represented by lines on every slide-rule. 


Walter Claypoole. 
London, S. W., March 6th, 1907. 


Metallic Filament Lamps. 


Mr. Harrison is probably aware that I meant the relative 
increase in current consumption, and I should certainly have 
been more careful in expressing myself had I known that I 
was criticising an ordinary lamp “of good commercial 
value —it is just this that I question. 

Personally, I feel convinced that as soon as the manu- 
facturers have caught up with their orders for low-voltage 
tantalum lamps, and necessity demands it, the high-voltage 
lamp will appear, and there will be no need, if it were even 
possible, to resort to such devices as a ** composite” lamp. 

. Mr. Harrison has given as the reason for the non-appear- 
ance of this lamp, the impossibility of obtaining tantalum. 
I faney this difliculty still exists, and that it would be hard 
to procure tantaluin by any other method than the somewhat 
expensive one of breaking up lamps, as Mr. Harrison did, for 
experimental purposes. 

It is for thia reason I maintain that Mr. Harrison is mis- 
taken in describing this lamp as of good commercial value. 
That which cannot be made commercially, and being made, 
cannot be sold, is certainly not *“ commercial," though it 
may well be a very interesting and wonderful experiment. 


Jas. Bastian. 
Manchester, March 6/h, 1907. 


Electric Clock Installations. 


In reply to your correspondents whose letters appear in 
last week's issue; inasmuch as not more than a few dozen 


weekly wound master clocks of any system have been sold. 


here, it can hardly be said that they are preferred, certainly 
not in this country where at least nine-tenths of existing 
electric clock installations are automatic, being on the 
* Synchronome " system. 

The Manchester installation (American) is the one I had 
in mind, and I understand that only two or three other small 
installations on that svstem are to be found here. I attri- 
bute this to the fact that it is no? automatic, that the dials 
are worked by a relay operated by a contact applied to a 
wheel of a key-wound clovk, and that the current consump- 
tion of the system is some hundreds of times in excess of 
what should be required. 

„H. D. T." would have us sel!“ Handsome weight driven 
timepieces because most customers prefer them." Even if 
that were true, we as electricians surely owe it to our pro- 


fession to be pioneers and to teach. For ten years I have 


been showing people that no such clock is wanted only a 
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pendulum and a switch, and it would appear from actual 


figures that, but for my humble efforts in preaching in season 


and out of season the gospel of simple impulse dials driven 
thereby. circuits of electrically-propelled clocks would be 
almost unused, if not unknown, in this country. Ina new 
profession it is both our duty and our privilege to tell people 
what they want rather than to sell them what they in 
ignorance ask for. 

The description of the large installation in the Liverpool 
Cotton Exchange was not written or in any way inspired by 
me, and І did not even вее it until published. I do not 
agree that a switch is a “technical name for a contact 
point.” When I began I found that the science and practice of 
electric time service had been held up for 50 years, owing to 
the application of contact points to the gently moving wheels 
of ordinary clocks. My conception of an efficient switch, on 
the other hand, is two heavy pieces of metal energetically 
thrown together and thrown apart. When that movement 
can be used incidentally to impel a pendulum with an accu- 
racy which cannot be excelled in observatories, and when it 
also has the faculty of indicating impending failure of 
current long before such failure can cause any irregularity, I 
maintain that the case for such a system is overwhelming. 

I cannot expect the Magneta Co. at the outset of their 
career to endorse the latter sentiment, but I feel sure they 
will differentiate between a delicate contact and a heavy 
switch, as in effect they have already kindly done by acknow- 
ledging mine as the best of battery-driven systems; and I 
heartily welcome their co-operation in the work of educating 
the public to appreciate uniform and accurate time-keeping. 


F. Hope-Jones, M.I.E.E. 
London, E.C., March 11th, 1907. 


The Unemployed. 


I should very much like to know whether any other 
applicants, on answering some of the advertisements for 
qualified electrical engineers, have found the difficulty of 
getting even a negative answer, when they have enclosed 
a stamped and addressed envelope for a reply. 

I will simply quote a couple out of several advertisements I 
have answered :—One for a resident engineer for a central 
station in Scotland, the other for an electrical superintendent 
for a large firm in Ireland, both of them giving their 
business addresses in the advertisement. I enclosed a 
stamped and addressed envelope for a reply in each ‘case, but 
have not heard a word from either of them. 

I do not know if this is Scotch and Irish business 
manners: if во, there is certainly no courtesy about it. 


007 L. Douglas Leonard. 
Taunton, March 11th, 1907. 


Earthed Neutrals. 


Ав а number of controversial points have been discussed 
to advantage in your open“ Correspondence " columns, perhaps 
you would be good enough to allow some of your readers to 
express their opinions on the above matter. 

There appears to be conflicting evidence in favour both of 
earthing and of not earthing neutral points of three-phase 
systems, and if we could obtain the benefit of the experience 
of those of your readers who have had dealings with either 
(or both) methods it would be of considerable use to, I 
believe, a number of others who are interested in this 
matter. 

Probably no definite rule can be laid down with regard 
to the earthing of neutrals, but an exhaustive correspondence 
will enable us to form a basis upon which to figure for 
schemes under varying conditions, and I do not see how this 
experience can easily be assembled, except through a general 
source such as your open columns. 

On extra-high-pressure systems the insulators, assuming 
overhead lines, will require to be installed for the full 
phase pressure, if no part of the system is earthed, in order 
that if one of the mains goes. to earth the service may be 
maintained. 

This, at first sight, appears to be somewhat expensive, but 
if a complete shut-down of the service or faulty sections 


represents a considerable pecuniary loas, it might be advis- 
able to install the additional ingulation which would be 
necessary to run with one of the phases earthed until the 
fault could be localised and remedied. 

On the other hand, if the insulation is cut very fine, it 
will be necessary to shut down a section automatically in the 
event of one of the mains becoming earthed while the neutral 
also is permanently earthed at the station. 

The question of local disturbances to telephone and other 
wires in the neighbourhood would require to be considered, 
and I hope that some of your readers will be in a position 


to give us the results of their personal experience and deduc- 
tions they have made as a result thereof. 


DD’ Nar. 


Zirconium Gas:Incandescent Co. 


In the Gas World for November 17th, 1906, page 990, I 
found that the Zirconium Gas Incandescent Co., of Berlin, 
were manufacturing a new type of lamp. On the 20th of 
that month I sent them an order for a sample, but up to the 
present I have not received either the sample or any reply 
to my letters regarding the same. I shall be glad of any 
information your readers may be able to give me in con- 
nection with this company, which may in some way explain 
the matter. I may say that none of the letters have been 
returned, and as they bear this department’s address, I take 
it that they must have reached their destination. 


C. Claremont Atchison, 
Borough and Tramways Electrical Engineer. 


Rochdale, March 11th, 1907. 


Technical } Information. 


What would be the cost (as nearly as possible) of 
moving a small slide made of steel, say, 2 in. long x } in. 
wide x } in. thick in a horizontal direction to the extent of 
1 in. (not including the return of same, as it is returned 
automatically) by means of electricity (magnet, wet or dry 
storage battery, whichever is most economical)? The slide 
works freely on an oiled surface of steel. 

Please give cost of moving slide one way as above, say, 
22,000 times by contact at battery, reckoning the battery 
as } mile distant from slide. Cost to include power only, 
exclusive of all initial outlay. - | 


Kindly give alternative costs if slide is 4 mile and 2 miles 
distant from power, respectively. 


Robt. Cairns. 
Jarrow-on-Tyne, March 11th, 1907. 


[This query calls for the use of dynes and ergs. The steel 
slide will weigh about 16 grammes, and д here can safely 
be taken at 0°1, so the frictional resistance to motion will be 
16 x 981 x 0°1 = 1,570 dynes; neglecting air friction, 
the frictional work done per movement is 1,570 x 2°54 = 
4,000 ergs. Assuming that the metal acquires a maximum 
velocity of 10 m. per sec., the additional kinetic energy is 
8 million ergs. Double the total to allow for the attach- 
ments to the slide, and call it 20 million for round figures. 
Multiply by 5 to allow for an efficiency of 20 per cent., and 
we get 100 million ergs, or 10 joules. In 22,000 move- 
ments, therefore, we arrive at a total of 220,000 joules. To 
avoid mistakes, let us multiply this by 10, giving the grand 
total of 2,200,000 joules, or 0°61 B. of T. unit. At 6d. per 
unit, this obviously costs 33d., or multiplying by 10, to allow 
for the idiosyncracies of Leclanché cells, let us say about 38. 

As initial capital outlay is excluded from the question, dis- 


tance makes no difference ; the further away, the bigger the 
cable.—Eps. E. R.] 


The Appointment of Municipal Electrical Engineers. 


I have read “W. Нв” further letter regarding the 
above matter, but it does not in any way modify the views I 
expressed in my 'former letter. 

Of course, every man has a right to make the moat he 
can of his abilities, but I submit that it is not etiquette to 


do so by making comparisons—particularly when to the 
detriment of others. 
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It is to my mind unfortunate that engineers do not 
adhere to a code of etiquette similar to that adopted by 
doctors and legal men—if such were the case, engineers as a 
body would be far better off than they are at present. 

Like * W. H.," I now close this discussion so far as I am 


concerned. 
Candidate. 


THE B.T.-H. PETROL-ELECTIC SYSTEM FOR 
COMMERCIAL VEHICLES. 


— — — — 


Ir appears to be generally reoognised that a combination of 
petrol and electric transmission may form, if not the final 
solution, at any rate a step towards finality in the motor- bus 
problem. Unlike the steam engine, the petrol engine cannot 
exert any torque whilst at rest; it must, in fact, be started up 
light, and its work must be applied afterwards. In order 
to get the torque necessary for starting a vehicle from rest, 
some form of speed change gear is necessary, and the change 


speed gear box at present forms one of the most troublesome : 


parts of the bus's equipment, The noise, jerks and excessive 
wear and tear, which are inseparable from this part of the 
gear, have at last convinced motor-'bus proprietors that some 
radical alteration will have to be made in order to evolve a 
satisfactory and successful type of vehicle. The combina- 
tion of the petrol engine with electric transmission appears 
to hold out considerable promise in this direction. 

There are many systems of petrol-electric combinations in 
use, or on paper, and of these the B.T.-H. system is one of 
the latest attempts to solve the difficulties. We recently 


ELECTRIC Мотов. 


had an opportunity of riding on a Wolseley "bus equipped 
with this system, and forming some opinion as to its 
capabilities. | 

The conditions of transit in London are, perhaps, more 
difficult than in most other large towns, and are such that 
the top speeds are very rarely used, the bus being either at 
a standstill, or accelerating. Under such conditions the 
efficiency of the methods of starting must play a consider- 
able part in the economy of the system. 

In the B.T.-H. system, the whole of the control is accom- 
plished by means of one foot-pedal, without the use of any 
series resistances. The first downward motion of the pedal 
slows down the engine, and the last part of the motion throws 
resistance into the exciting circuit of the generator, so 
reducing the E. u. F. down to almost zero. To start the саг, 
it is merely necessary to raise the pedal, when the excitation 
builds up, after which the speed of the engine rises, во 
that the bus accelerates very quickly, and without jar or 
jerk. A separate pedal controls a block brake of locomotive 
type. 
The simplicity of control is a very strong feature of this 
system, as is also the fact that the car can be stopped on 
a steep hill withont the application of a brake at all. We 
negotiated the Savoy Hill between the Embankment and the 
Strand several times, stopping repeatedly on the incline 


simply by the use of the foot-pedal controlling the speed and 
excitation. 

Although the controller is provided with series and parallel 
notches, the series notches are never used except on very 
etiff gradients, say, something like 1 in 10. Running up 
Ludgate Hill and Savoy Hill, the controller was kept on the 
top speed notch the whole time, but owing to the constant- 


OPERATING Box. 


power characteristics of the dynamo, the motors automatically 
adjusted their speed to the gradient. 

So simple is the controlling apparatus, that we think any 
driver of a motor-’bus could learn all there is to know to 
enable him to drive satisfactorily a 'bus equpped with the 
B.T.-H. mixed system. 


The system consists briefly of a dynamo driven by a petrol 
engine, and supply ing through a controller two motore, each 
driving a road wheel. 

The dynamo is of the British Thoinsoa-Houston patent automatic 
regulating type, designed to maintain a constant load at а constant 
speed of the engine, irrespective of the varying load demands of the 
vehicle. This result is obtained entirely automatically, by a euit- 
able arrangement and design of the dynamo windings, and with- 
out the use of moving contacts. The dynamo is designed to be 
coupled to а 30-40-m P. engine; it is nominally rated at 15 Kw. at 
850 R. P. u. and 130-65 volts, but is capable of withstanding heavy 
overloads. 

Each motor is rated at 74 kw. constant input (130 — 65 volts, 
1,400 — 500 в.р MM.. The motors are series wound, and are totally 
enclosed with removable aluminium covers, as is also the case with 
the generator. Exhaustive tests have fully demonstrated that 


CoNSTAN T- POWER DYNAMO. 


they are capable of propelling a fully- loaded vehicle having a 
gross weight of 7 tons up grades exceediog 14 per cent., without 
injurious heating or sparking. 

A system of contro! pat ei ted by the B. T.- H. Co. is used. To the 
right of the dri ver is mounted in the position usually occupied by 
the cbange-speed lever on a gear-driven vehicle) the "operating 
box," which is coupled through a chain to thc controller proper. 
Tne latter is situated in а convenient position close to the motors 
and generator, thus reducing the length of the connecting cables 
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_to the minimum. The controller provides the following motor 
connections :— 
First speed forward—motors in series; second speed forward— 


motors in parallel; an “of” position; and reverse—motors in 
series, 


In the operating box (see p. 457) is mounted a small resistance 
and contro 


switch, which is connected in circuit with the generator 

field. A foot pedal is arranged to be coupled both to the engine 
governor and to the control switch, in such a manner that when the 
pedal is fully depressed, the engine is governed to run at 400 B. P. M., 
and at the sume time the switch is moved to insert the resistance in 
the generator field, which is sufficient to reduce the main volts to 
practically zero. No current, therefore, flows through the motors, 

. and the vehicle is stopped. Оп releasing the pedal, the first move- 
ment cuts the resistance out of the generator field, causing sufficient 
current to flow to the motors to start the vehicle, which will con- 
tinue to run slowly, the engine remaining governed at 400 R. P. M. 
On entirely releasing the pedal the governcr is held up," allowing 
the engine speed at once to increase to its normal 850 в.р.м., and 
the vébicle will accelerate to its full speed. The engine speed is 
prevented from exceeding 850 B. P. u. by the restraining influence of 
the generator, which exerts for all conditions of load a limited but 
definite power demand. 

e generator automatically supplies the increased current 
necessary for giving any additional torque at a proportionately lower 
voltage; thus the load on the engine, and therefore its speed, 
remain unaffected whatever the grade may be. 

It should be observed that in this method of contrel, no main 
resistances are used to regulate the speed of the vehicle; there is, 
therefore, no energy wasted in such resistances. The field resistance 
mentioned is quite small, and under no conditions absorbs more 
than } per cent. of the power of the engine, and during normal 
running it is cut out of circuit altogether. 

An additional feature of the B.T.-H. control is the stopping and 
re-starting of the vehicle without operating the controller, and 
therefore without breaking the main circuit, thereby eliminating 
any possibility of sparking at the controller contacte. The vehicle 
is started with the motors in parallel—i.c., with full speed con- 
nection. 

The controller is only operated for reversing and in climbing 
grades exceeding 5 per cent., when better results may be obtained 
by running on the first forward series position, but, on the other 

hand, no damage can occur to the equipment if the driver neglecta 
to change the speed. 

A feature in the control which tends to fuel economy is the 
arrangement whereby the driver is obliged to reduce the speed of 
the engine to 400 R. P. 5. when the vehicle is standing, thus prevent- 
ing the practice of racing the engine with the vehicle stationary. 

Under certain circumstances, as, for example, wheu climbing 
steep grades, it is desirable to accelerate the engine speed for 
short periods in order to obtain the maximum power available. 
This is provided for by coupling the hand lever to the field switch 
in correct sequence, in such a manuer that, after the hand lever has 
been moved to a position corresponding to a normal engine speed of, 
вау, 850 в r.m., a further movement inserts a portion of the field 
resistance, which changes the power demand of the generator and 
permits the engine to increase in speed, deliveriug to the 
generator, and thus through the motors to the road wheels, its 
maximum available horse-power. | 

The fact that, at starting, the pressure starts from тето and in- 
creases to its maximum in regular progression as the vehicle 
accelerates, ensures a perfectly smooth starting Hort; no shock can 
result at starting, due to а careless or inexperienced driver releasing 
the pedal too suddenly, as the resultant rate of acceleration is 


limited solely by the power of the engine, and not by the skill of 
the driver. 


SOME EXPERIMENTS IN WIRELESS 
TELEPHONY. 


IT has been recognised for some years that the possibility of producing 
undamped electrical waves is an essential requirement for successful 
wireless telephony. Given such waves of sufficiently bigh frequency, 
it is only necessary to influence them in accordance with the current 
fluctuations set up in a microphone by speech in order to transmit 
scunds to & distance in the same way as wireless telegraph signals. 

Poulsen’s recent improvements in the humming arc (burning the 
arc in a hydrogen atmosphere and otherwise cooling the arc vapour 
column) have enabled a continuous stream of undamped waves of 
the same order of frequency as those used for wireless telegraphy to 
be produced. | 

At the same time Simon's discovery, in 1898, of the arc as a 
telephone transmitter suggests the method of influencing these 
waves in accordance with the speech fluctuations. 

This influence can be exerted in two ways. 
of the waves may be varied whilst keeping the frequency constant, or 
tbe natural frequency of either the closed or open branch of the 
transmitting circuit may be varied so as to vary the exactness of the 
tuning between the transmitting and receiving stations, whilst 
maintaining а constant wave amplitude. In either case the receiving 
atation must be provided with an ordinary coherer circuit (micro- 
phone contact, electrolytic cell or magnetic detector) connected to a 
local battery and telephone receiver. 
In a recent number of the Elektrotechnische Zeitschrift, Herr E. 


Rub mer describes some experiments carried out by him in this 
direction. 


Hither the amplitude 


He used a 220-volt Poulsen arc burning in a hydrogen atmosphere. 
The high-frequency circuit connected across the arc consisted of a 
capacity of about 02 microfarad in the form of seven Leyden jars, 
a variable self-induction and the primary coil of a Tesla trans- 
former. With suitable tuning a steady high-voltage flame, several 


nr 
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centimetres long, could be maintained at the terminals of the trans- 
former secondary. Viewed in an ordinary rotating mirror (at 
140 R. . M.), this flame appeared as a continuous are owing to its 
high frequency (some 300,000 periods per second). A Braun tube 
oscillograph placed in the transformer secondary showed two equal 
bands of light running parallel to the zero line, on both sides of it 
and of constant breadth. Such an oscillograph forms a convenient 
means of tuning the two circuits, and ‘it also records the effects of 
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length and current variations in the arc by varying the breadth and 
intensity of the bands of light. It was, therefore, used as а means 
of indicating the effect of the microphone currents on the arc. For 
this purpose the choking coil placed in the arc supply circuit, to 
prevent the high-frequency currents paseing back into that circuit, 
was replaced by an induction coil whose secondary was connected 
to a microphone and battery (see fig. 1). Every sound made into 
the microphone was now found recorded by the oscillograph o—the 
band of light varying in length and brightness. The vowel “ О," 
for instance, gave the record shown in fig. 2 in {һе revolving 
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Whether the effects are due to amplitude variations or frequency 
variations is not of great importance—it is probable that both 
effects are present. 

When the oscillograph tube was -replaced by a direct-current 
flame arc, this arc repeated every sound made into the microphone, 
with a loudness which exceeded that obtained with the speaking arc 
as usually arranged. 

Finally, wireless transmission of the signals was attempted. 
The sending station was arranged as in fig 3—the oscillograph 
being replaced by a short (1}-metre) aerial, whilst the receiving 
station arrangement wes as shown in fig.4. An ordinary micro- 
phone was first used as the coherer in the receiving station, but this 


was replaced later by an electrolytic cell, which acted more 
satisfactorily. 
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The few experiments carried out were confined to short distances, 
but the results were astonishingly good. With the 14-metre line 
very loud and distinct results were obtained over distances exceed- 
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ing 30 metres, and there is little doubt that with a longer serial, 
distances of several miles could be bridged without difficulty. 
Further experiments are being carried out. 


ELECTRICIANS’ STRIKE IN PARIS. 


Last week the City of Paris was plunged into darkness for two 
nights by a strike of the men employed in the various electricity 
works which supply the Secteurs. The men drew the fires at dusk 
on Friday evening practically without any warning. and people 
had their first intimation of the strike by the absence of electric 
current, which caused an immediate cessation of business. None 
of the evening papers had had time to get their latest editions 
printed, and Le Temps was the only evening paper which was able 
to convey the news to the rather anxious tradesmen in the 
boulevards. The Temps is one of those newspapers which has its 
own installation of electric light and power. Опе ortwo music 
halls and theatres were able to continue their preparations for the 
evening representations forthis reason also; but, as & general rule, 
there were no theatres open in Paris on Friday evening, nor places 
of amusement, nor even many cafés, for everyone hid been taken 
by surprise, and the price of the ordinary penny dip sustained a 
great fluctuation within the next 24 hours—starting at 10 centimes 
each, the price of 50 centimes was reached. 

The situation would have been far more grave had the small 
electric station operated by the municipality and situated in the 
cellars of the Central Markets been included in the list of the 
affected central stations. This small station lights the markets and 
also a few of the surrounding customers’ premises. Of course, the 
balk of Paris trade is done through these markets, and an absence 
of light and power would have meant famine prices at the 
restaurants for the following day, and Paris would then have 
experienced the full results of the irresponsible discussions of a 
handful of municipal councillors who should have taken a decision 
regarding the details of this question many montbs ago. 

Bad as things appeared on Friday evening, Saturday morning 
was worse. People expected to read all about the affair in their 
morning's papers, but the morning papers did not appear. The 
Petit Parisien and Figaro alone, of the whole string of Paris dailies 
—and their name is legion—were enabled to carry out their usual 
printing arrangements, thanks to their completely installed plant 
on their own premises, 

Demands were made that the strike should be ended by the 
employment of the military regiments of engineers, who are, of 
course, always available in & conscripted country like France. The 
matter received serious attention, and would have been put into 
effect the next day but for the conciliatory efforts exerted by both 
sides. The strikers made known that an attempt to employ the 
military would lead to serious riots, which were fortunately 
entirely absent, as was, indeed, any form of violence, but the 
threat had its effect in the acceptance by the men of the assurance 
of the public authorities that attention should be paid to their 
claims, These claims were not exaggerated, and included at first 
the following :— | 

The maintenance of the personne! in the acquired situations. 

The assimilation of the personnel with the municipal services. 

Municipal pensions, with a retroactive effect. 

An Arbitration Commission to deal with salaries, &c. 

А collective contract. 

Àn eight-hour day. 

Certain of these claims had been already admitted in principle 
by the municipality as a basis for the adoption of the Schneider- 
Mildé scheme, bat others had led to discussion—notably that of an 
eight-hour day. The promoters of the Schneider-Mildé scheme, 
howerer, were against the inclusion of these terms in their tem- 
porary contract, and this fact appears to have exasperated the men 
into their very sudden, disconcerting and most inconvenient move. 
Besides tha disturbances in the public life mentioned above, 
there was almost complete suspension in the postal services, 
Owing to the impossibility of sorting the letters, the pneumatic 
tubes ceased working, the electric motors, of course, failing to drive 


the air-compressors ; the telephone service was seriously interrupted, 
owing to the lack of light the Governmental offices were seriously 
disturbed, and a meeting of the Cabinet for the following day was 
with difficulty arranged. The Metropolitan Railway service was, 
not affected in view of its own central stations remaining at work. 
Northing but the utter failare of means of existence could have 
affected Paris s» profoundly and in such a short space of time as 
the failare of electric light. Some ingenious attempts were made 
to supply the defiziency. Steam tractioa engines were requisi- 
tioned and belted to dynamos for the generation of energy for 
light and power ; automobiles were pressed into similar service and. 
installed in the street on temporary bases; accumulatora were 


brought up from several of the electric tramway дерсіз, and used 
for the running of various machines. The strike has been called . 


one of 24 hours, but, as a matter of fact, it lasted practically 
36 hours, that is, two nights and one day, and the losses occasioned 
to all people directly or indirectly using electricity will be counted 
by millions of franca, quite apart from the wiges and salaries lost 
to the more humble employé, artisan and night worker in general. 
The strike had results which will never be forgotten, and the imme- 
diate effect will be to bring public attention and reproach on the 
dallyings of the Municipal Council, which has proved itself so 
incapable of dealing with the question in a satisfactory and 
equitable manner. ‹ 

The conflict may be taken to heart by many a wavering munici- 
pality regarding the graoting of concessions, and the wisdom or 
unwisdom of undertaking this class of service a3 one of the responsi- 
bilities of local government. 


NEW PATENTS APPLIED FOR, 1907. 


Oo ed expressly for this journal by W. P. THOMSON & Co., Electrical] Pa: n+ 
nts, 822, High Holborn, London, W.C., and at Liverpool, tc whom al 
inquiries should be addressed. 


Á 


$5,8934.00. “Improvements in and relating to high tension electric switcbes."" 
Tue Ввіті8н Тномзох-Носктох Co. Lrnr. (General Electric Co., United 
States.) (Date applied for under Rule 5 of the Patents Rules, 1906, March 10th, 
1906.) February 27th. 

8,3454;06. ‘Improvements in or relating to charging accumulator-." E. pr 
Marcay. (Date applied for under Rule 5 of the Patents Rules, 1905, 
April 6th, 1906.) February 28th. 

19,2194.06. “ New or improved electrical resistance device." J. WATKINSON 
and A. E. Payne. (Date applied for under Rule à of the Patents Rules, 1905, 
August 25th, 1906.) March ist. (Complete.) 


4,574. “Improvements in and relating to secondary batteries.” E. I. 


OprPERMANN. February 25th. | 
4,578. '* Apparatus for controlling electric currente." E. к BREMAECKER. 
February 25th. (Complete.) 
4,583. "Improvements in and relating to apparatus for automatically opening 
and closing electric circuits.” A. G. Вкоокьу. (T. M. Foote and W. F. Wolfe, 
United States, and A. V. Young, Germany.) February 25th. (Coinplete.) 


4,593. "Improvements in transmitting apparatus for wirelese telegraphy.” 


G. Marconi and Marcont’s WIRELESS TELEGRAPH Co., LTD. February 25th. 

4,609. *' Electro-magnetic compass or apparatus for determining true maguetie 
deviation, particularly at sea." I.. D. J. A. DuNoveR. (Date applied for under 
Patents Act, 1901, March Sth, 1906, being date of application in France.) 
February 25th. (Complete.) 

4,615. ‘‘Improvements in electric batteries." M. Молк and V. G. re 
MALHERBE. (Date applied for under Patents Act, 1901, February 26th, 190, 
being date of application in France.) February 25th. (Complete.) 

4,043. ''Improved means for binding or holding together the top ends of two 
or any suitable number of poles particularly suitable for telegraph, telephone 
and the like poles." C. Wape. February 26th. 

4,645. Telephone systems and exchanges." I. Н. Parsons, February 
26th. 

4,666. Improvements in and relating to electric organs.“ A. A. MUGNIER. 
February 26th. (Complete.) 

4,667. ‘Improvements in the manufacture of cheap and perfect electrode 
coatacts for sparking plugs." J. ALDiGikR. February 26th. Complete.) 

4,685. ''Support for crown or antennw wires for electric masts. W. Farir- 
WEATHER. (The Brown Hoisting Machinery Co., United States.) February th. 
(Complete.) 

4,706. “Improvements in or relating to single-phase alternating current 
motors." F. . HowoRTH. (Akt.-Ges. Brown, Boveri & Cie., Switzerland.) 
February 26th. 

4,709. '* Improvements in signalling by electro-magnetiv waves." R. A. 
FEsSENDEN. February 26th. Complete.) 

4,710. “Improvements in the transmission of energy by electro-magnetic 
waves.“ R. A. FESSENDEN. February 26th. (Complete.) 

4,711. ''Method of determining position of vessels at sea and apparatus 
therefor.” R. A. FESSENDEN. February 26th. (Complete.) 


4,712. “ Improvements in or relating to signalling by eiectro-magnetic’ 


waves.” R. A. FEssENDEN. February 26th. (Complete.) 


1,713. “ Improvements in the transmission of energy by electro-magnetic | 


waves," R.A.FrssENDEN. February 26th. Complete.) 


4,74. ''Improvements in or relating to signalling by electro-magnetic ` 


waves.“ R. А. FEssxN DER. February 26th. (Complete.) 


Improved method of amplifying feeble energy effe cts and apparatus ' 


1,715. 
therefor.” R. A. FESNENDEN. February 26th. (Complete.) 


4,738. “ Improvements in and relating to electric percussion tools and the ^ 
like." ALLGEMEINE ELEKTEICITATS Gers. (Date applied for under Patents 


Act, 1901, February 27th, 1906, being date of application in Germany.) Febru- 
ary 26th. (Complete) 


4,742. Improvements in alternating electric current motort. Tus BRITISH. 


THomson-Hocston Co., Lrp. (The General Electric Co., United States.) 
February 26th. 

4,748. ‘Improvements in protective devices for electric conductors " BITISH 
Tuomson-Hovaton Co., LTD. (General Electric Co., U.S.) February 26th. 


1,744. “Improvements in electric resistances especially “а for ude in 


connection with lightning arresters.“ British THowson-Horeson Co., LTU. 


(General Electric Co., U.S.) February 26th. 


4,158. “Improvements in the ornamentation of gas and electric light fittings." | 


H. Davie and H. J. Pearce. February 27th. 
4,764. “Improvements in electrical apparatus for tiring explosion charger,” 
H. Davis. February 27th. 
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4,779. “ Automatic telephonic burglar alarm." E. M. Parsons, F. P. SiBLEY 
аза H. C. Weave. February 27th. 
4.781. 


"Improvements in or relating to electric switches.“ 
пкт. February 27th. 


4.799. Improvements relating to wireless 
February 27th. (Complete.) 

4,801. ‘Improvements relating to receivers for wireless signalling.“ 
V. PourLsow. February th. (Complete.) 


4,802, “Improvements relating to signalling 
V. Poutson. February 27th. (Complete.) 


Е. Broap- 


telegraphy." V. POoULSEN. 


in wireless telegraphy." 


4,809. “Improvements relating to signalling in wireless telegraphy.” V. 
PounsgN. February 27th. (Complete.) 
4,814. 


“ Improved manufacture of electric incandescence filaments from 
tungsten or mixtures thereof with other metals.“ BIEMENS & HALSKE Акт. GES. 
(Date applied for under Patents Act, 1901, March 10th, 1906, being date of 
application ia Germany.) February 27th. (Complete.) 


4,838. “Improvements in prepayment electric meters." L. А. HERD: 
(Date applied for under Patents Act, 1901, July 10th, 1906, being date of 


application in France.) February 27th. (Complete.) 

4,831. “Improvements in electrical alarm apparatus.” B. FETT. 
February 27th. 

4,832. “Improvements in voltaic calls.“ M. CHRISTENSEN. February 27th. 
(Complete.) 

4,833. 


“ Improvements in and relating to the regulation of electric motor- 
generator sets." Tae British THomson-Hovston Co., LTD., and E. GARTON. 
February 27th. 

4.812. Improved liquid switch for the control cf electric motors and other 
electric circuits." G. J. Purtrotr and G. Н. ALpEnTON, February Rth. 


4,844. “Improvements in or relating to electric storage batteries." J. Н. 
West. February 28th. 


4.854. Process and apparatus for the production of electric current.“ 
E. F.BAMBRER. February th. 


4,865. ‘Improvements in or in connection with holders for incandescent 
electric lamps." J. W.B.Lockwoop. February th. 

4,927. ‘* Improvements іп or relating to electric furnaces." F. M. CHAPLET 
and Tar Востктк La NRO METALLURGIK. (Date applied for under Patenta Act, 
1901, September 25th, 1906, being date of application in France.) February 
Mth. (Ccmplete.) 

4,930. ‘Improvements іп 
Buitis Тномѕом- Носзтох 
February 28th. 


4,931. ‘‘Improvements in electric arc lamps." Тнк British Тномаох- 


Houston Co., тр. (General Electric Co., United States.) February 28th. 
4,997. “Insulating composition." J. E. GILLON. March lst. 


4,945. “Improvements in photometers or apparatus for testing the intensity 
af light comprising the use of selenium cells." T.Torpa. March Ist. 


4,950. ''Lifeguard for electric tramways, motor-omnibuses, motor-cars and 
other power-propelled vehicles." P. Bisset. March 186. 


dur а devices for electric conductors.” 


THE 
„ LTD. 


(General Electric Co., United States.) 


4,995. ** Electric fuses and fuse carriers." А. F. REbMAN and A. M. SMITH. 
March Ist. 

6,012. “Improvements in electrical protective apparatus." F. B. Cook. 
March Ist. (Complete.) 

5,025. "Improved current collector for use in stud-contact systems of electric 
traction. W. Gritrilys and B. H. BepELL. 


(Date applied for under Patents 
Act, 1901, March 3rd, 1906, being date of application in Belgium.) March 1st. 
(Complete.) 

5,096. ''Improvements in and relating to the manufacture of tubular articles 
hy eleotrolysis." A. Uzac. (Date eppi {от under Patents Act, 1901, March 
3rd, 1906, being date of application France.) March 15%. (Complete. ) 

5,097. ** Improvements in methods of &nd means for regulating electric 

Tur BRTrisH Тномвох-Носвтом Co., то. 


(The General 
Electric Co., United States.) March Ist. 
5,050. Ignition system for explosion engines.“ W. Ross. March 2nd. 
5,059. 


% Mechanical electrical apparatus to warn ane driver of the train and 
the signalman in the cabin in advance that the train is passing a signal set. at 
danger." О. HiscHLirrE. March 2nd. 


5,066. ‘Improvements in electric "earth" return connections.“ 


T. G. 
HANN and А. E. INoLE. March 2nd. 


5,116. ‘Improvements in and relating to electric switches." G. МсАшахк. 
March 9nd. (Complete.) 
5,120. 


“ Improvements in devices for automatically cutting off the electric 


ourrent from overhead cranes or any electrical machine." J. R. Јонхѕох, 
March 2nd. 


5,133. “Improvements in compound electric motors." 


Henny LEITNER. 
March 2nd. , 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications tay be obtained of Messrs. W. Р, 


ТномРвон & Co., 899, High Holborn, C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1905. 


VENTILATING AND CooLIne DyNAMO- ELECTRIC MACHINES 


. 5. Von Ammon. 27, 1. 
December sth. 


1906. 


VARIABLE Tint ELECTRIC Switcues. R. P. Webber and J. D. Ravenscroft. 
15,496. July 9th. 


VarouR Lamps. A. A. Warner. 19,679. September «th. (Date applied fer 
under International Convention, October 20th, 1905.) 

ELECTRICAL ILLUMINATED DEVICES FOR USE FOR ADVERTISING OR OTHER PURPOSES, 
A. B. Gregson. 20,885. September 19th. 

PRocR88 FoR INCREASING THE ELECTRICAL CAPACITY OF SPONGY LEAD PLATES FOR 
8roRAGK BATTERIES. J. Diamant. 22,819. October 9th. 

RAILWAY BIGNALLING ÁPPARATUS, A. J. Hitch. 1,408. January 18th. 

BuLkCTRO-PLATING APPARATUS. A. Schmitz. 1,028. January 22nd. 

BLE&CTRO-PLATING APPARATUS. A. Schmitz. 1,0284. January 22nd. 
applied for under Rule 6, Patents Rules 1905, January 22nd, 1906.) 

APPARATUS FOR MEASURING TEMPERATURES BY ELECTRIC RESISTANCE THERM U- 
METERN. Siemens Bros. & Co. and A. Gordon. 1,852. January 95th. 


ELECTRICALLY OPERATED SIGNALS FOR RAILWAYS, TRAMWAYS AND THE LiKE. 
Allgemeine Elektricitats-Ges. 1,867. January 25th. 
under International Convention, January 25th, 1905.) 


Apparatus FoR HEATING AIR BY ELECTRICITY, 


iDate 


8. O. Cowper-Coles. 2,672. 
January 26th. 
DvNAMO-ELECTRIC MACHINES FOR ELECTRICALLY PROPELLED VEHICLES. British 
Thomson-Houston Co. 


(General Electric Co.) 9,458. January 3151. 


HL OrnIC MOTOR STARTERS WITH OVERLOAD AND No-VoLTAGE RELEASI. W. 


Hiebert. 2,479. February Ist. 


t 


(Date applied for ` 


DEVICE РОВ GRINDING THE Contact Sunrace or CARBON BRUSHES FOR DYNAMOS 
AND THE LIKE. A. Watkins. 2,514. February lst. 


MAGNETO MACHINES FoR Usk iN CONNECTION WITH IGNITION SyaTENMS OF ELEC. 


TRICALLY-FiRED INTERNAL COMBUSTION Einaings, Electric Ignition Co. and 
F. H. Hall. 2,996. February 7th. | 


MAGNETIC CLCTCHES. F. R. Martin and O. M. Shepherd. 8,663. February 14th. 


TROUGHS For ELECTRIC CABLES AND THE MANUFACTURE TREREOF. J. Stratton, 
E. A. Claremont, C. J. Beaver and A. E. Tanner. 5,945. March 12th. 


TROUGHS ғов ELECTRIC CABLES AND THE MANUFACTURE. THEREOF. J. Stratton, 
F. A. Claremont, C. J. Beaver and A. E. Tanner. 5,947. March 12th. 


CLOCKWORK Driven CoMMUTATOR SWITCH FOR WORKING SONOROUS AND OTHER 
Siox ALA. G. Ulmann. 6,867. March 16th. 

ELECTRIC Comn-FREED MxrERS, R. A. Marples, В. G. Leach, J. W. Rook and 
F. J. Beaumont. 7,283. Match 26th. 

Process or TREATING SHEET METAL AND Depositing METALLIC COATINGS 
THEREON BY ELECTROLYSIS. A. E. Edwards. (Firm of Hille and Muller) 
9,485. April 21st. 

AUTOMATIC BLOCK SIGNAL SvsrEM FOR ELECTRIC RAILWAYS. 
A. H. Ackermann. 9,556. April 24th. 
Convention, April 25th, 1905.) 

MANUFACTURE OF LEADING-IN CONDUCTORS FOR INCANDESCENT ELECTRIC LAMPS 
AND ANALOGOUS GLASS VESSELS. A. E. Hyde. 10,472. May 4th. 

MACHINES FOR USE IX THE MANUFACTURE OF INCANDESCENT ELECTRIC LAMPS. 
British Thomson-Houston Co. (Genera! Electric Co) 12,731. May 81st. 

GUARD FOR THE MOUTHPIECE OF TELEPHONIC TRANSMITTERS. G. E. Grimm. 
18,201. June "th. (Date applied for under International Convention, 
August 12th, 1905.) 


CONNECTING MEANS FOR THE Pol PLATES OF THE IaDIVIDUAL CELLS ОР STORAGE 
BATTERIES, G. Dreihardt. 15,785. July 12th. 


DovusLe CATENARY SUSPENDERS FOR OvERHEAD CONDUCTORS oF ELECTRIC RAIL- 
WAYS AND Tramways. P. Dawson. 16,711. July 24th. 

CLIP FoR CONNECTING THE TROLLEY WIRES or ELECTRICAL RAILWAYS ARD TAM - 
WAYS TO CATENARY SUSPENSION Wires. P. Dawson. 16,718. July 24th. 
DEVICES FoR COOLING DyxAMO-ELEcTRIC MACHINES OR APPARATUS. 
Elektricitats-Ges. 18,060. August lith. 
national Convention, August 12th, 1905.) 


G. W. Johnson and 
(Date applied for under International 


Allgemeine 
(Date applied for under Inter- 


APPARATUS FOR EFFECTING THE INTERDEPENDENCE or RaiLway POIKTB AND 
SIGNALS. Siemens Bros. & Co. (Siemens & Halske Akt.-Ges:) 19,640, 


September 3rd. 
ELECTRIC BATTERIES. A. B. P. Accumulator Co. and T. P. Barker. 90,398 


September 13th. 
ADJUSTABLE PENDANTS FOR Hanaine LAurs. E. Shaw. 20,789. September 19th. 
MULTIPLE CARBON Авс Lamps. W. Mathiesen. 22.681. October 12th. 


VARIABLE CaNpLE-PowER FIL CTI INCANDESCENT LaMPsS. T. N. Atkinson 
and H. E. Churchman. 23,360. October 22nd. 


METHOD OF OPERATING ELECTRICAL SMELTING FURNACES, 
December 19th. 
5th, 1906.) 


INSULATED CONDUCTORS AND WINDINGS SUITABLE FOR USE IN THE CONSTRUCTION 


oF TRANSFORMERS, DYNAMOS AND OTHER ELECTRICAL APPARATUS. A. F. 
Berry. 2,066. January 26th. 


POLES FoR WIRELESS BiGNALLING, M. Zelensky. 2,156. January 27th. 


ELECTRICALLY-PROPELLED VEHICLES. M. Pfatischer. 9,929. January 30th. 


SINGLE-PHASE ALTERNATE CURRENT MOTORS AND GENERATORS, V. A. Fynn. 
2,967. January both. | 


FLECTRIC Furnaces, A. G. Betts. 2652. February Ist. 
COMMUTATION WINDINGS Fon DIRECT CURRENT DyNAMO-ELkcTRIC MACHINES. 
Siemens Bros. & Co., J. C. Wilson and W. G. Griffith. 2,705. February 8rd. 


ELECTRICAL Time SwiTCHES. R. F. B. Venner and R. C. Griesbach. 3, 540. 
February 18th. 


CONTACTS FOR USE IN CONNECTION WITH ELkcTRIO WARNING SIGNALS FOR RAIL- 
WAYS AND THE LIKE. J. A. Hollyer. 8,620. February llth. 


ARMATURE WINDINGS FOR COMMOUTATING ELECTRIC MACHINES, ESPECIALLY FOR 


Hion BrEekp MacuiNES, Phoenix Dynamo Manufacturing Co. and R. Pohl. 
4,498. February 23rd. 


TROLLEYS OR COLLECTORS FOR ELECTRICITY. J. A. Lamb. 5,811. March 10th. 

ELECTRICAL APPARATUS FOR TRANSMITTING BSioNALS. C. Salmon and A. J. 
Creffleld. 8,871. April 7th. 

MEANS FOR OPERATING THE BSwiTCBES, FROGS AND SIGNALS OF ELECTRIC TRaN- 
ways. L. Atkinson. 9,915. April 27th. 

ELEcTRIC Авс Lamps. J. Brockie. 10,610. May 5th. 


SYSTEM OF ELECTRICALLY CONTROLLING OR LIGHTING UP Gas Laurs. Electrica 
Improvements, Ltd., and A. E, Hacking. 12,025. May 23rd. 


APPARATUS FOR OPERATING RAILWAY SIGNALS IN CONNECTION wrTH POINTS 
Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) 12,067. May 28rd. 


ELECTRIC IGNITERS VOR ExPLos810N ENGINES. А. Btreuber. 12,8305. May 26th. 


METHOD AND MEANS FOR DniviNG MACHINES ELECTRICALLY. Siemens Bros.’ 
Dynamo Works, Ltd. (Siemens Schuckertwerke.) 15,991. July 4th. 


INSULATED BUSHINGS FOR ELECTRIC Cincurr Wires. E.C. R. Marks. (Federal 
Electric Co.) 18,659. August 20th. 


Сомросмр TELEPHONES. C. G. Е. Holmgren and A. E. Brahm. 18,914. August 
24th. (Date applied for under International Convention, March 9th, 1906.) 

ELECTRICALLY-DRriveNn Ring SPINNING MACHINES. 
Cie. 19,626. September 8га. 
vention, September 14th, 1905.) 

DEVICES FOR COUPLING SELECTED RAILWAY SIGNALR WITH A Common ACTUATING 


MECHANISM. Siemens Bros. & Co, (Siemens & Halske Akt.-Ges.) 20,812. 
Beptember 12th. 


ELECTRIC FURNACES. 


A. Hiorth. 28,959. 
(Date applied for under International Convention, May 


Akt.-Ges. Brown, Boveri and 
(Date applied for under International Con- 


A. Hiorth. 28,270. December 12th. 

MEANS FOR PREVENTING PREMATURE IGNITION IN INTERNAL CoMBUSTION ENGINE". 
F. Reichenbach. 69. December 8th. 

RECORDING AND INDICATING THE USE OF, AND CURRENT USED IN, ELECTRICAL 
HEATERS AND OTHER ELECTRICAL APPLIAXOES. T. E. R. Phillips. 2,674. 
February 2nd. 


CONTROLLING Devices FoR Exrcrric Morors. British Thomson-Houston Co. 
(General Electric Co.) 2,629. February 2nd. 

ARTIFICIAL CABLES AND ELECYTROBSTATICAULY INDUCTIVE RESISTANCES, AND IN 
MATERIAL FOR MAKING THE SAME. G. F. Mansbridge. 3,666. February 8rd. 

ELECTRICAL Toy ов Game. T. Doddrell. 2,968. February Tth. 

SEPARATION OF PARTICLES OF DIFFERENT DIELECTRIC CAPACITIES. 


H. M. Button. 
9,998. February "th. 
ELECTRIC REePULSIOK Motors. G. Finzi. 8,019. February 7th. (Date applied 
for under International Convention, February 8th, 1905.) 


Юухамо-Егаствіс Macnines. L. Torda. 8,185. February Sth. 
ELECTRIC Arc Lamps. J. Brockie. 8,940. February 10th. 


MAGNETIC MATERIAL FOR ELECTRICAL PURPOSES AND METHOD OF PRODUCING THE 


SAME. British Thomson-Houston Co. (General Electric Co.) 3, 455. 
February 12th. 


ELECTRIC FUSIBLE Сот-Очтз. O. L. Peard. 8,784. February 15th. 
ELECTRIC CONTROLLERS. 


British Thomson-Houston Co. (General Electric Co.) 
4,322. February 21st. 


ELECTRIC Мотов CONTROL SyYsTeEMs SPECIALLY APPLICABLE TO THE OPERATING 


мео ron BuLk-HRxAD Doors AND THE LiKE. British Thomson-Houston 


(General Electric Co.) 4,518. February Mrd. 


LIGHTNING ARRESTERR. British Thomson-Houston Co. 


(Genera! Electric Co.) 
4,708, February 26th. 
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MARCH 22, 1907. 


_ unequal. 


No. 1,580. 


THE PAYMENT AND AGE OF MEN 
OF SCIENCE. 


А RECENT issue of our American contemporary, Science, 
contains a report of a paper read some time ago at а 
meeting of the Association of American Universities, 
by Dr. J. M. Stillman, Professor of Chemistry in Stanford 
University, California. The article is entitled“ Tbe Rela- 
tions of Salary and Title in American Universities,” and 
deals with the somewhat curious question as to whether all 
teachers of equal rank in universities and similar educational 
establishments should receive equal salaries—we had almost 
said a trade union rate of wages. One might think that no 
man of scientific training would ever spend time upon the 
discussion of such a problem, for to imagine that there is 
propriety in paying dissimilar teachers at identical rates 18 
virtually a denial of the great trath that all men are 
Students of science may be advanced Liberals in 
their political views, but if they apply their brains to 
matters outside their laboratories or studies they can hardly 
be Socialists. Nevertheless, it would appear from the 
replies which Prof. Stillman received to a circular letter he 
sent to numerous university authorities and teachers in the 
States, that some men on both sides of the table hold the 
opposite view, viz., that a fixed salary should be attached to 
all positions of equal ** title." 

Naturally the leading argument in favour of paying 
automatically fixed salaries is. one which must appeal to 
every man of business. The plan is so simple that it pleases 
the accountants and supporters of the Institution, and its 
adoption renders the Council and managers wholly exempt 
from any suspicion of nepotism. The plausibility of this 
argument at once condemns it. The general verdict of 
university men in the States is to the opposite, and Prof. 
Stillman seems to sum up the popular opinion when he saya 
that each grade of teacher should be paid а minimum 
salary, calculated on the “living wage” principle; that 
that minimum should be subject to increase according to 
the proved abilities of the recipient up to a certain maxi- 
шат; but that the maximum should, except in very rare 
instances, be always lower than the minimum salary attached 
to the next higher grade of teacher. As the abilities of any 
individual professor cannot be determined to the uttermost 
farthing, Prof. Stillman urges that small differences should 
not be made between teachers of equal rank, because of the 
impossibility of justifying such differences to the outsider ; 
bat, on the other hand, that large differences are advisable, 
and even expedient, because the greater ability of the man 
who merits, and consequently receives, the higher salary, 
must be conspicuous even to the most ignorant onlooker. 

The subject treated by Prof. Stillman is of considerable 
interest even outeide University life, for it tends to overlap 
the boundaries within which the author has confined it. 


The principle of paying equal salaries to men of equal grades 
C 
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is largely adopted in our Services, ard experience amply 
proves that it makes for mediocrity as well as ignorance on 
the part of superiors as to their inferiors’ capacities. The 
same principle, too, is only another aspect of the absurd 
plan adopted in the Services of our country and in some of 
our overgrown trading concerns, whereby a man is forcibly 
removed from his post when he has reached the age of 65 
years. If a man were placed in a position of responsibility 
because of his muscular development or his physical beauty, 
there would be a good deal to be said for retiring him when 
he had lived so many years; but as he is given a task to 
do which he can only perform adequately when he has lived, 
long enough to gain experience of life, and of the duties 
entrusted to him—that is to say, when he has arrived at 
years of mental maturity—and as there is no fixed date 
when the human brain * comes of age," the notion that 
every man has passed his intellectual zenith with his 65th 
birthday is puerile. One cannot help sympathising with 
Navy and Army Councils and with Boards of Directors who 
are во lazy, ignorant, or afraid of the cheap accusations of 
the half-penny Press that they refrain from investigating 
the mental calibre of their individual subordinates. But it 
would seem to the outsider that if they do not know how 
to ascertain when а man is beginning te become mentally 
senile, they proclaim themselves incapable of appraising his | 
intellectual qualifications when the latter are at their best. 


Most people who visit South Wales, or 

A Municipal read the newspapers of those parts, may 
Telephone Crisis | l i l 

at Swansea.  €Xcusably imagine that the population of a 

South Welsh town is not to be roused to a 
state of excitement by any event of less importance than a 
big football match. We must correct this idea, however, 
for Swansea for a month past has been seething with a 
municipal telephone crisis of a most diverting description. 
By a curious process this has culminated in an incident which 
demonstrates officially the absolutely artiticial character 
of the municipal telephone business. That this class 
of business was artificial and unsound we have always 
contended, and we have repeatedly shown that the 
plans and estimates on which it was based were fallacious, 
and that the statistics and financial statements published to 
illustrate results were misleading. Oddly enough, the effect 
of an agitation intended to prevent the sale of the Swansea 
municipal telephone system has been to furnish most 
interesting and conclusive proof of the correctness of our 
assertions. 

The Swansea Town Council having found that municipal 
telephony in practice was not what it was painted a few 
years ago, when it was only on paper, decided to cut their 
logses and sell the Swansea municipal telephone system 
to the best bidder. Immediately this was announced 
there appeared in the Swansea papers yards of letters from a 
municipal telephone consulting engineer in Westminster, 
abusing in fluent journalese everybody connected with the 
affair—Telephone Committee, town clerk, Local Govern- 
ment Board, Post Office, telephone company—no one 
escaped the vials of his wrath, and Swansea had only to 
hold on to its municipal telephone system to become rich 
beyond the dreams, &c. As the result of a few days of this 
sort of Press agitation, the Mayor was requested by 53 rate- 
payers to call a town’s meeting to discuss the proposed gale. 

The town’s meeting was held. There were speeches by 
the consulting engineer and others, much enthusiasm was 
displayed, and it was resolved that the subscribers to the 
municipal system should be invited by circular to agree to pay 
£1 a year increase of telephone rate for three years, and so, 


presumably, to avert the proposed sale of the system. This : 


proposal was naif enough in all conscience, even for South 
Wales, especially considering the profitable results that have 
always been claimed for municipal telephony at the existing 
rates. But it is in the results of this novel poll, lately 
published officially, that the cream of the joke is found. 

The official statistics of the Swansea municipal telephone 
system, recently circulated, show 1,215 “ subscribers,” with 
1,465 "instruments working” and 168 “orders in hand." 
For public consumption it has usually been stated that there 
are over 1,400 “subscribers,” ко the man in the street 
might have anticipated from this figure, and the enthusiasm 
at the town’s meeting, that the Swansea municipality would be 
able to count upon an extra £1,400 of telephone revenue as the 
reeult of the proposed canvass of the subscribers. Now for 
the actual results of the invitation to “ promise to pay." In 


the circular sent out it was clearly set forth that non-reply 
would be taken as a refusal :— 


Total number of people circularised ... ... 900 
Agreed to increased rate ... ies ue —. 247 
Refused to pay increased rate e. 5. 159 
Agreed conditionally ind БА ag * 57 
Did not reply se 958 ... 437 


So that of the 1,400 colloquial * subecribers,” or 1,215 
official ** subscribers,” it was possible to circularise only 900 
on а question involving payment of cash, with, as the above 
figures show, distinctly unsatisfactory results. That a sub- 
stantial majority of the municipal telephone subscribers 
would refuse to pay even a modest sovereign a year extra 
for a purely sentimental consideration was a foregone con- 
clusion. But the interesting feature of this highly original 
telephone canvass is that it shows, after four years of active 
development and much boasting as to the results achieved, 
that there are only 900 municipal telephone subscribers in 
Swansea who can be circularised on a question of pay- 
ment. No criticism from without could so pointedly 
indicate the feebleness of the municipal telephone business. 


Never has an engineer been more neatly hoist with his own 
petard ! | 


For an example of forced “humour” 
of the feeblest possible description, we 
refer our readers to an ersay in the last issue of the Gas 
World, in which an article on * Light and Warmth in the 
House," by Dr. A. T. Schofield, in Harmsworth's Self- 
Educator," is attacked in the best vein of sarcasm at the 
command of the writer. He must have been very tired when 
he wrote it—and, indeed, it made us feel tired, too. 

The doctor's crime was that he revealed certain facts 
&bout gas, which are well known both to us and to our con- 
temporary, but were not во well known to the general public 
as they certainly will be in future—thanks to the article in 
question; for instance, that а 5-ft. gas burner vitiates over 
2.000 cb. ft. of air per hour ; that gas should not be used in 
children’s bedrooms ; that the substitution of electricity for 
gas in a bank reduced the sickness of the staff ; that the 
products of combustion of gas are deleterions—these are 
hard facts, and unpalatable to our ** humorist." 

We are not concerned to defend the author's treatment of 
the construction of Welsbach mantles, photometry, &c., 
which is certainly open to criticism; he is right on the 
essential points, and we would suggest to our contemporary 
that hysterical derision is neither wit nor refutation. 


About Gas. 


WE feel that we are only voicing the 
The Brown | : 
almost unanimous feeling of the cable 
Relay Patent. 
telegraph world, when we tender to Mr. 
S. G. Brown and his colleagues, our hearty congratulations 
on the successful repulse of Dr. Muirhead's singnlarly ill- 
advised and unjustifiable attempt to overthrow his patent. 
No doubt, it is easy to say this now, in view of the result of 
the trial; but we held the same view during its progress, 
though we could not say £o, and we welcomed the judgment 
as theonly possible decision at which a judge who had made 
himself familiar with the facta could conceivably arrive. 
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Mr. Brown deserves all credit for his exceedingly clever 
devices, which to our mind represent invention of a very 
high order, and we trust that he will now be left in peace to 
enjoy the fruits of victory. Unfortunately, as those who 
have been through the ordeal only too well know, such a 
victory is like that of Pyrrhus, costing almost as much, 
even to the victors, as a defeat. If Dr. Muirhead has not 
succeeded in destroying the property of Mr. Brown and his 
supporters, he has at least made them endure the loss of 
practically all their profits to date, and the fact that he also 
has lost money is no consolation to them. 

The evidence followed the usual course. So far as it was 
in the mouths of law-courts experts, it was hypercritical, 
barely pertinent, and argumentative; only from those less 
accustomed to a forensic atmosphere were hard facts derived 
—and they were hard, crisp facts indeed! Never till 
Brown, had any cable relay succeeded; Brown’s was the 
only relay in use, and it gave satisfaction; yet many had 
sought to solve the problem before him. What more was 
needed ? For legal and technical quibbles we care nought ; 
to the man who solves a problem be the jast reward, despite 


all envy. 


Our esteemed contemporary, the 

Comparative nyincer, recently published some 
Generating . : 

Costs interesting data relating to the operation 


of the Neasden power station of the Metro- 
politan Railway, in the course of which detailed figares of 
the cost of generation were given. 

While the Neasden installation, no doubt, forms an 
excellent example of turbine-driven railway plant, well 
adapted for its special function, we must take strong excep- 
tion to our contemporary's suggestion that it is in any way 
exceptional in the matter of running costs. 

We are told that “ рег Kw.-hour generated the average 
figures are: 4} lb. coal, costing }d.; wages, od.; stores, 
‘005d. ; total, “3554.” 

The Kw.-hours generated per week, as far as can be 
gathered, are some half million on the average, or, approxi- 
mately, 26 million per annum, and these are supplied under 
very good load conditions, judging from the load curves 
given. Oar contemporary, however, is surely wide of the 
mark in suggesting that the above cost is “ probably the 
lowest figure that has yet been well authenticated.” Such 


an illusion is scarcely credible in these days of publicity as 


regards generating costs, and, as we shall show, is not 


borne out. by facts. 
Turning to tramway generating plants, we find for the 


three items mentioned, the following average costs during 
1905-6 :— 


Coal. Oll, water, Wages. "Total. t pui 
stores. generated 
Glagow ... . . 118d. 0184. 097d. 228d. 253% 
Neweastle- on- Tyne 14d. 021d. 12d. 28d. 81 
Huddersfield . 17d. “Old. 10d. 28d. 33 
Hull, 1905 ... 26d. ‘03d. ‘09d. 38d. 33 


* Tramway load factor 374 per cent, 
Excluding the Hull figures, which are for an output 
approximately 4th that of the Neasden plant, and are not 
the latest available, it will be seen that even on much smaller 
outputs these stations easily improve on the Neasden figures. 
In a paper read by Mr. H. L. Kirker in 1904, on the 
Mersey Railway equipment, we find that the total station 
cost (including coal, stores, wages and maintenance) did not 
exceed 35d. per kw.-hour, with coal at 108. per ton and an 
annual output of 8 million unite; the average coal con- 
sumption per Kw.-hour at the switchboard was under 4 lb. 
„Ibis latter figure is improved оп by the Lancashire and 
Yorkshire Railway Co. s Formby plant, which averages 3 to 


34 lb., as against 4} Ib. at Neasden. 
е may, however, go further afield and quote one or two 


Prominent examples of combined plants, supplying both 


tramways and lighting, and presumably working under less 
advantageous conditions :— 


Oil, Millions 
water, of units Load 
Manchester Coal. stores. Wages. Total. generated. factor. 
Stuart Street 16d. 03d. 04d. 23d. 32 384 
Bloom Street. ‘17d. ‘02d. 07d. 26d. 13 204 
Salford 191d. 024d. 102d. 320d. 12 283 


The cost of coal delivered at the bunkers in the above 
cases is approximately 9s. per ton, while at Neasden it is 
about 11s. Osher combined stations, showing comparatively 
lower costa in the case of the three items mentioned, are 
Bradford, :36d., output of 14 million units; Leeds, 29d., 
9 millions (lighting and power only); Partick, 36d., 2 
millions (lighting and power only); Prescot, 34d., 2 
millions; and the Newcastle-on-Tyne Electric Supply Co., 
where the above items in 1905, on 30 million units output, 
totalled 194. ; and even the latter figure has been greatly 
improved on by the Carville plant. 

There is little doubt but that much lower figures will be 
recorded for the 12 months ending with the present month, 
which would compare strictly with the Neasden figures, 
which are for the latter months of 1906. 


THE manager of the Glasgow Corpora- 


ball . tion Tramways has been going into the 
Single-Truck | 
Cars. alleged advantages of using double-track 


cars of a larger capacity than the single- 
truck cars now in use, and after what seems to us an 
impartial and searching investigation, he has urged his 
Committee strongly to stick to the type they know. The 
following extract from his report puts the kernel of the 
matter clearly :— 

* [f we look at the question from the point of view of 
first cost, earning capacity, and working cost, I think the 
single-track car has the advantage. Three single-truck cars 
will cost £1,860, and two double-bogie cars will cost £2,100. 
In regard to earning power, the three single-track cars will 
geat 186 passengers, and the two bogie cars will seat 152 
passengers. If we assume that each of the three single-truck 
carg runs 30,000 miles per annum and carries an average of 12 
passengers per mile, these three cars at the end of the year will 
have carried 1,080,000 passengers, whereas the two larger 
cars will only have carried 720,000 passengers, and the total 
annual revenue of the three single-truck cars will amount to 


44, 230, as against £2,820 for the two larger cars. 


* So far as the expenses of operation are concerned, I 


-calculate that the cost of current for а year for the three сагв 


will be £468 15s., as against £562 10s. for the two larger 
cars. The annual cost of maintenance for the three cars 
will be £168, as against £180 for the two larger cars." 

This point has been settled in the same way several, 
probably very many, times previously, and almost always the 
decision has been the same : but in the case of Glasgow we 
must remember, as Mr. Dalrymple himself explains, that 
the longest possible car for that city can be only 84 ft. 6 in. 
over all. The chief differences between the single and 
double-truck cars would be :— 


Single-truck. Double- truck. 
Length of body : 17 ft. 21 ft. 6 in. 
Seating capacity, inside 24 30 
outside ... 38 46 


Weight, full”... .. 14 tons 10 cwt. 20 tons 10 cwt. 
„ empty . . 10 tons 13 cwt. 15 tons 10 cwt. 

This, obviously, is not а case for general application, as 
in the first place, the present single-truck car with top cover 
holds 62 people, an extraordinarily large number as such cars 
go; and secondly, the double- truck car, instead of being 
45 ft. over all, as it might be in other circumstances, has to 
be cut down until the body is no more than 4 ft. 6 in. 
longer than the single-truck body because of the short-radius 
curves, 

We take the general feeling to be that there is nothing 
to touch a double-decked single-track car for city service, 
i.e., wherever the headway is 5 minutes and under: but the 
claims of a larger car are open to consideration for less busy 
conditions. | | 
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RYMER-JONES INSULATING GUARD-RING. 


THE uncertainty of obtaining the true D R value of a cable 
im wet weather, and the irregularity in the electrification 
arising from the accumulation of moisture during a prolonged 
test in damp and foggy weather or tropical rains, is obviated 
—so far at least as the surface leakage at the ends affects the 
test—by the employment of the ebonite guard-ring, shown 
full size in figs. 1 and 2. 

The D R results of periodical tests on the same section 
frequently reveal an important and capricious difference, due 
entirely to leakage over the ends from imperfect trimming 
and lamping ; and even if a decrease in insulation be not 
accepted, without further question, as evidence of weakness 
in the core, or in some old joint in it, much loss of time is 
entailed in making corroborative tests which the use of this 
guard-ring prevents. | 

The ingenious device known as Price's guard-wire* has 
the same object in view—viz., to obviate any error in the 
D R result due to surface leakage over the ends, and is very 
effectual when testing cable in the factory, or ships’ tanks, 
where both ends are close together. "The remedy is, how- 
ever, not quite so complete in the case of a laid cable, 
because the distant end cannot be similarly guarded, and 
there is, moreover, some inconvenience due to the fact that, 
in addition to the usual testing-lead, a second guard-wire 
lead is required ; and care has to be exercised to keep the 
guard-wire well insulated from the sheathing, or the tank con- 
taining the cable or core, because the two poles of the testing 


Fic. 1. 


Fic. 3. 


battery are in rather dangerous imi 

in proximity. The 1 
р the Price 8 guard-wire over the. core 0 10 5 
ч allowed for in the constant, when great, dampness prevails 
y 5 the galvanometer deflection for the constant 
with the guard-wire still remaining on the cable core wh 
the megohm (or other high for the 


resi 
constant) is substituted for che жаш employed for the 


D order to secure reliable p n | 
results, without i 
о to the above-mentioned guard-wire, an 15 
9 -ring of polished ebonite (see figs. 1, 9 & 3) is put o 
core to be tested, and algo 


| on both ends 
surface leakage. which equally require protection against 


of its being drawn over an 
At a point about 8 in. f 


cleaned for one or two inches, by scraping or washing with 
naphtha on clean rag, lamped, and then coated with paraffin 
wax softened in the spirit lamp. As soon as the wax has 
cooled, one of the ebonite rings is drawn over the end and 
over the wax, so that the hardened wax entirely fills the 
space between the core and the ebonitering. In the absence 
of paraffin wax, a strip of pure rubber may be lapped around 
the core to form a slight taper, over which the ebonite guard- 
ring may be secured by simply screwing it on. This 
effectually prevents leakage along the surface of the core, 
where it is covered by the guard-ring ; and if a little paraffin, 
or other insulating, oil be also put into the cup, no leakage 
takes place through the oil, however long the teat, even 
should the ebonite surface become damp owing to unusual 
moisture in the air. 

Although rubber or gutta may be used as an insulating 
packing between the core and ebonite ing: ше use of paraffin 
wax, as explained above, is preferable, use in the event 
of the paraffin oil in the cup being upset, it dissolves the 
rubber strip and makes it sticky. 

A jet of steam has been directed all over this insulating 
guard-ring while a D R test has been kept on a section of 
cable, without any increase being observable in the surface 
leakage, as indicated by the deflection when the test readings 
were resumed. | 

This insulating guard-ring has been designed by Mr. J. 
Rymer-Jones, chief electrician of the submarine department 
of the Silvertown Telegraph Works, where it is made and 
used, both in the factory and on board that, company's cable 
steamers. | 

For control test during manufacture and for subsequent 
tests of cable sections in the factory, or on board ship, no 
lamping or re-trimming of ends is required, however damp the 
air may be, if each end in the test box has on it one of these 
insulating guard-rings ; while for experimenta in the labora- 
tory on short lengths of core, where even slight leakage over 


the ends will give very erroneous results, its advantage is 
obvious. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


State Salary Required. - 


I venture to ask for a portion of your valuable space in 
order to draw attention to, and solicit the opinion of some 
of your readers respecting, what is now a common practice 
followed by quite the majority of labour employers who 
advertise for assistants, &c., through the Press. 


Tt is quite usual to find in your columns that about 80 per 
cent. of the advertisements which invite applications for 
various positions, from that of manager downwards, request 
the applicant to “state salary required." Now it seems that 
the insertion of these vague and puzzling advertisements is а 
i ues for several reasons. 

First, in these days, when everyone is more or less 
tainted with the “gold fever," one is apt to, and often 
e e E worth, and in consequence, even if 

ound а suitable candidate, he loses his opportunity by puttin 
upon himself a fictitious value. “ A 


Secondly, another offers his services at a fair marketable 
value, but is unsuccessful owing to a third class of applicant, 
who is willing to give his services for a mere pittance in 
order to gain experience, and во fatten on the lavish emolu- 
ment of next to nothing per annum. 

I contend that the use of these advertisements is at least 
degrading to the industry, and may be found to be in many 
cases the root of trouble which is often brought about by the 


inefficiency of some of | i istar i 
Ыш т Ps of these underpaid assistante. It is 


вагу to mention the amount of trouble which 

жыл. 5 ч were the advertisers to state the salary they 

ч л раг ‚(о рау. They would then have applications only 
ose willing to accept their terms, 


March 18th, 1907, P. 0. W. 
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The Greenwich Imbroglio. 


Taking the question from a practical engineer's point of 
view, one can plainly see that the unfortunate interference 
with the important work carried on by the Observatory was 
never expected to reach so serious a point. It would seem 
that both the Royal Observatory and the I.. C. C. officials had 
neglected to thoroughly investigate the disturbances likely 
to be caused through the development of power of excep- 
tionally large quantities in such close proximity to the 
Observatory, before deciding on the site of the power house. 

The writer cannot agree with the Investigation Committee 
that the existing type of engine admits of very complete 
balancing. This type of vertical-horizontal engine was, 
undoubtedly, specified owing to the inexperienced fear of 
good parallel running ; they certainly give slightly more even 
turning moment on the crank pin, but are the more certain 
to create considerably more vibration than would a vertical 
quadruple expansion engine of the same power. 

The writer's experience of quadruple-expansion . engines is 
that they can be efficiently balanced, and will run as free 
from vibration as any turbine if the foundations are as they 
should be. j | 


The fout cylinders of the Greenwich engines cannot fail: 


togive a heavy rolling strain on the foundations; these 
rolling impulses would be transmitted over greater distances 
than the reciprocating impulses of a purely vertical engine. 

Taking a 3,500-Kw. 25-cycle generator with as much 
self-induction as the (Greenwich generators have, what an 
easy problem it would be for any engine-builder to design a 
suitable vertical, either triple or quadruple-expansion, engine 
that would operate perfectly satisfactorily in parallel, giving 
much better results, being more free from vibration, and 
certainly looking more like a job from au engineering point 
. of view. One would almost wonder why the L.C.C. speci- 
fications did not go the whole hog and call for a vertical- 
borizontal-diagonal-oscillating-cylindered engine. 

If they put turbines in for the extensions, let us bope 
they will see that their foundations are the most suitable for 
this type of prime mover, avd that the turbine is of the 
kind easy to balance—.e., the horizontal type. 

Turbines have the peculiarity of going out of balance 
without warning, and will vibrate terribly until re-balanced. 
| Mechanolectric. 


Metallic Filament Lamps. 


Noticing the discussion that recently took place in the 
columns of the ELECTRICAL REVIEW, on the merits and 
demerits of metallic filament lamps, I give an extract from a 
report, just received from a friend of mine in South America, 
upon a consignment of tantalum lamps. This report may be 
of interest to many readers of the ELECTRICAL REVIEW. 
The following is the extract :— 

Tantalum Lamps.—These have up to date proved most satisfactory. 
Tbe lamps arrived in good order, only one having broken in transit. 
Many of the lamps have now been burning 700 hours, and are 
apparently as good as when put in. The light is much superior to 
that of an ordinary incandescent lamp, both in colour and power, 
and the economy in current is considerable. 

Owing to the alterations to the lighting plant at present in hand, 
an accurate consumption test has not been possible, but will be 
carried out at earliest opportunity. 

One lamp burnt out after 192 hours. 

» » 70 24 77 
246 „ 
280 „ 

» » 97 340 » 

н 77 97 500 » 
This being very satisfactory, it would be well to ask for a further 
consignment. 

The consignment consisted of 500 tantalum lamps, which 
are being used on a 100-volt D.c. system. 


London, S.W., March 13th, 1907. 


” LL » 
a ” э 


W. 0. Rooper. 


Electric Clock Installation. 


Who shall decide when doctors disagree? Sir W. H. 
says: The Magneta system is trustworthy ; I have 
formed a very high opinion of it," while Prof. L. Strasser, 
Chief of the German Technical Horological College, says : 
“ To the uninitiated it is somewhat attractive to hear that 


neither batteries nor contecta are needed, but a large and 


expensive movement, which must be wound up every duy, 


is required instead therefore I hold the con- 
viction, based on experience, that the battery system is 
cheaper in working and more reliable than the Magneta 
system.“ 

The opinion of the head of an Institute entirely devoted 
to the science of horology is necessarily that of a specialist, 
possibly of greater value therefore than the guarded expres- 
sions of an electrician having no practical acquaintance with 
electric clocks. 

We are in possession of both these reports; perhaps it 
would be of interest to your readers if you printed them 
side by side. 


London, E.O., March 16th, 1907. 
[This correspondence is now closed.—Ens. E. R.] 


E. J. D. Newitt. 


Fatal Accidents in Mines. 


In your issue of March 8th you insert a letter from a 
correspondent signing himself A Victim.” I read your 
leader and Victim’s” letter with much interest, and 
though I agree with much therein stated, I cannot help 
feeling that the facts are somewhat distorted. 

In all large collieries a qualified mechanical engineer is 
employed, and the details of the mechanical and electrical 
equipment are left almost entirely in his hands, the manager 


only interfering in such matters as relate to the general 


safety, and as the manager is the legally responsible person, 
he is only doing his duty under the Mines Regulation Acts. 

The real cause of friction seems to me to be due to quite 
a different cause to that suggested by A Victim." 

When electrical plant is put down at a colliery, a con- 
sulting engineer is practically always employed to draw np 
the scheme and specify the plant, and an electrician is put 
in charge to look after the working. 

This gentleman gets the idea that he is an electrical 
engineer, and styles himself ** the electrical engineer at so and 
so's mines; in reality he is no more than a shift engineer 
at a power station, and I am not, aware that it is the custom 
to ask shift engineers for their opinions in regard to plant 
to be specified. 

In conclusion, I should like to point out that safety has 
frequently to be purchased at the expense of suitability and 


economy in mining work. 
J. W. F. 


Notes on Turbine Troubles. 


I have been mach interested in the articles appearing in 
the issues of Februnry 22nd and March Ist, concerning the 
above subject. I should be much obliged if Mr. Neville 
Thomas would explain rather more clearly tlie portion of bis 
notes which reads thus: —“ In опе case so considerable was 
this pressure that the metal on the dummy glands was 
turned completely off; also the previous paragraph, In 
addition to this, it has the effect of creating a ditference of 
pressure between different pointe of the rotor, with a result 
that the rotor itself is continually being forced against the 
end thrust bearings.” | 

I cannot make out how the dummy glands were turned 
completely, or even partially turned off, if the turbo-rotor 
was lined off, and lined off to makers’ instructions, and this 
requires to be done very carefully. 

Even if the thrust rings were worn, surely this “ turning 
off could have been prevented had proper inspection been 
made from time to time, and this would have been deemed 
advisable if any new pipes or boilers had been coupled up to 
the turbo range of steam piping. | 

Northerner. 

Newcastle-on-Tyne, March 16th, 1907. 


ĪNQUIRIES.—A correspondent wishes to know the names 
of firms who sell electric motors on the hire purchase 
system. 

„R. S. O.“ wants to hear of a firm actually making an 
electrical machine for tattooing purposes. 


D 


MEE RARE 
466 


THE ELECTRICAL REVIEW. 


[VoL 60. No. 1,530, Manor 22, 1907. 


— — — ͤ r 2 


* Concerning r.” 


Mr. Claypoole recommends that 355 should be set against 
118 on a slide-rule, because these © аге represented by lines 
on every slide-rule." I generally work with a 50-cm. slide- 
rule, which has no lines for either of these quantities on the 
A or on the B scales. But this and every other slide-rule 
has divisions for 44 and for 14. Every slide-rule has a 
division also at 35, and 44 against 3:5 gives 4 я fairly 
accurately. I have put little dots over 44 on the A scale, 
and below 35 and 14 on the B scale. I do not like special 
lines among the divisions. 


| | A. P. T. 
Westminster, March 15th, 1907. 


May I beallowed toadd my miteof information to that given 
in your current issue by Mr. Walter Claypoole. To memorise 
this rule, write the first three odd numerals down in dupli- 
cate, thus :—11, 33, 55. Bisect this :—113/355. I took this 
rule some 25 years ago from Holtzapffel's Turning and 
Mechanical Manipulation.“ 

Fred H. Hadfield, M. I. E. E. 

London, W., March 19th, 1907. 


Central Station Supply Economics. 


I notice on reading your report of the discussion on Mr. 
A. M. Taylor’s paper, that you have omitted a portion of 
my contribution. I am represented to state that “It is 
quite safe to assume as standing charges any costs that do 
not necessarily increase with the output, and are solely con- 
trolled by the station load factor—viz., coal, water, stores, 
station maintenance and distributing costs,” which is, of 
course, absurd. 

My contribution to the discussion stated that :—“ It is 
quite safe to assume as standing charges any costs that do 
not necessarily increase with the output, and are solely con- 
trolled by the station load factor, leaving as running costs 
those controlled by the plant load factor—viz., coal, water, 
stores, station maintenance and distributing costs.” 


J. Horace Bowden, 
Borough. Elretrical Engineer and Manager. 


Poplar Electricity Works, 
March 15th, 1907. 


[The paragraph in question was printed exactly as 
received from our local correspondent, and unfortunately the 
error, which is certainly obvious, was not noticed. We 
regret that it occurred.—Eps. E. R.] 


The Cramp Neutralised Repulsion Motor. 


You will, I am sure, allow me a little space to acknowledge 
Mr. Fynn’s last letter. In January last, Mr. Fynn wrote: 
* Т gee nothing derogatory in acknowledging a mistake,” and 
that this is indeed the case his letter amply testifies, for he 
has not spared himeelf. 

I can only thank him sincerely for his courage in publish- 
ing his convictions, and undertake, so soon as I can, to 
explain the multipolar form of motor which I propose to 
build, and the results which I get from my tests. 


William Cramp. 
Manchester, March 18th. | 


Prestwich Union Specification. 


I have just received Section A for the above work, and 
find that the engines must be made by Messrs. Willans and 
Robinson or Belliss & Morcom ; the superheaters are to be 
either Bolton’s or McPhail’s ; valves to be Hopkinson’s ; 
separator to be McDougall’s; dynamos to be Holmes, 
Crompton, or Lanes. Dynamo Co.s; instruments to be 
Crompton, Evershed, Elliott or Weston; battery to be 
Chloride, E P.S., Pritchetts & Gold or Tudor make; dis- 
tribution boards, Dorman & Smith's or Richardson's ; arc 
lamps to be Angold or Gilbert ; lamps to be Brush, Stearn 
or Sunbeam ; tumbler switches, Dorman & Smith's. 


The only things left for the tenderer are a £50 penalty 
per week for non-completion in a specified time ; the liberty 
to buy his screws and nails for the job where he likes ; and 
the glorious opportunity of taking all the responsibility for 
work carried out by sub-contractors, whether he cares to 
employ them or not. 

Such specifications are unfair to the electrical trade and 
also to the purchaser, as the market is narrowed too much. 
I am pleased to note that most of our consulting engineers 
have given up specifying Tom, Dick and Harry’s material, 
and the sooner the odd ones left do the same, the better it 
will be for all concerned. 


Disgusted. 
March 17th, 1907. 


Patents Protection Society. 


Careful observation through a long course of years has 

convinced me of the desirability of combination on the part 
of British manufacturers who have valuable patents to 
protect from infringement. 
It is a serious matter for a small firm when its patent 
rights are infringed by a large company with a great amount 
of capital behind it. Too often the small firm hesitates to 
“stand up” to the big company for fear of losing the day 
and being mulcted in costs. | 

Initial steps are being taken to form an association under 
the title of the ** British Manufacturers’ Patents Protection 
Society.” The principal objects of the Society will be to 
provide funds to back manufacturers in maintaining their 
patent rights. These funds would be created by membership 
fees and a small percentage levied on compensation directly 
obtained for members of the Society in respect of patent 
infringement. 

It is believed that such a Society would have a great 
deterring influence on large manufacturing companies 
sufficiently unscrupulous to take advantage of the present 
isolation of the smaller concerns. 

Manufacturers and patentees interested in the subject are 
invited to communicate with the undersigned. 


E. M. Story. 
15, Strand, London, W.C. 


March 18th, 1907. 


Electrolytic Lighting Arresters. 


In the December (1906) issue of the Proceedings of the 
American Institute of Electrical Engineers there appears an 
interesting paper by Mr. R. P. Jackson on “ Recent Investi- 
gation of Lightning Protective Apparatus,” in which a pre- 
liminary notice of an “electrolytic lightning arrester" is 
given. In the paper this electrolytic arrester is claimed as 
а new invention. As, however, the identical apparatus was 
invented in this country in the year 1901, its recent 
re-discovery in America interests me, and I have thought 
that an account of some experiments carried out by the 
present writer in 1901 would be of interest to your readers. 

The invention in question was embodied in Mr. S. Z. 
de Ferranti's English Patent No. 25,426 of 1901. Claims 
1, 2, 5 and 6 of this patent run as follows :— | 


1. In the control of electric circuits, the combination of electric 
resistances having the property of building up resistance under a 
certain critical voltage, and breaking down in resistance above that 
voltage, with switches, substantially in the manner and for the 
purpose described. 

2. In the control of electric circuits, as claimed in Claim 1, 
resistance consisting of cella having aluminium or chromium elec- 
trodes in combination with a suitable electrolyte. 

5. In electric circuits, the combination of resistances as described 
in Claim 1, with an air gap to form а lightning arrester or static 
potential discharges, substantially as described. | 

6. In electric circuits, the use of resistances as described in 
Claim 1, as safety resistances directly connected across the mains, 
or from one main to earth, substantially as described. 


In the body of the patent the invention is described as 
follows :— 


My invention is also applicable in connection with lightning 
arresters for protecting lighting or power circuits, In this case I 
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couple a suitable number of cells in series with the air gap of the 


lightning arrester, a sufficient number being employed so that the 


sum of their critical voltages will be above the potential of the 
circuit to be protected. Should an arc then be established, the 
cells wonld permit current to flow due to the high potential and 
frequency of the lightning or static discharge; but when this bas 
discharged the cells would choke back the current, and secure the 
‘interruption of the arc at the air gap. | 

Again, I may employ cells of this character as a eafety resistance 
against two mains, or from one main to earth, so that a material 
rise of pressure will break down the resistance of the cells, which 
will then allow current to flow; but when the abnormal rise of 
pressure has disappeared, the current through the coils will auto- 
matically fall to a small value as before. 

In all cases when alternating currents are used, the electrostatic 
capacity of the cells plays а part in their action, inasmuch as a 
certain part of the current flowing through is capacity current. As, 
however, more cells are introduced, this current diminishes as the 
effective capacity of the cells decreases and ав the number con- 


nected in series increases. 


The above-mentioned English patent has been allowed to 
lapse. It would appear that in England the conditions under 
which the electrical industry is working are hardly advan- 
tageous to the development of such inventions. Firstly, of 
course, there is but a small demand here for high-voltage 
lightning protection, and, therefore, such work could not 
look for an immediate return. Secondly, such development 
work is very costly, and it was really financial considerations 
which, unfortunately, caused the whole thing to be dropped. 
However, the experiments made at the time were sufficient 
to show the great possibilities of the idea, and, judging from 
Mr. Jackson's paper, I think we had in 1901 proceeded as 
far as he has now got in his work. It is to be hoped that 
Mr. Jackson will: be more fortunate than we were, and that 
һе will succeed in the commercial application of the device. 

The experiments carried out by the writer in 1901 had 
for their object the determination of the chemical and 


physical conditions for the best operation of the device ; the 


mechanical considerations necessary for а commercial 
apparatus were experimentally studied, and в number of 
experiments made under working conditions, of which the 
following short description must suffice :— 

A pile of electrolytic cells was constructed as represented 


in fig. 1. 
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Each unit consisted of a shallow aluminium dish, and they 
were placed one on the top of the other, and separated from 
each other by about } in. by pieces of insulating material. 
The dishes were filled with the necessary solution: 
bichromate of potash was one of the solutions used. By 
pouring the solution into the top dish slowly, all the dishes 
were filled in turn by the solution running from one dish to 
the other. It will be seen that the dishes form a kind of 
battery of cells, the upper and lower surfaces of each dish 
acting as cathode and anode respectively. Such a resistance 
was found to be an excellent arrangement for placing in 
series with a spark gap for the protection of conductors 
againstlightning discharge. This follows from the property 
of the aluminium cell to resist the passage of electricity up 
to.a certain point, and then to break down suddenly. For 
alternating currents, also, the cells act as a condenser of 
very large capacity. Placed in series with a spark gap, the 
latter can be set extremely near the working voltage, so as 
to form a very safe protection of the line. On a rise of 
potential, the gap arcs across and relieves the circuit, the 


electrolytic resistance instantly builds up resistance directly 
the pressure has fallen to the normal value, and effectively 
prevents a large rush of current from the generators, and 
also the existence of any electric surging which so often 
results from free arcing in air on bigh-tension circuits. 

A number of experiments under practical conditions were 
made, by kind permission of the chief engineer and resident 
engineer at the Wandsworth station of the County of London 
and Brush Provincial Electric Lighting Co. This is a two- 
phase system running at 6,600 volts, and the lightning 
arrester was connected between the bus-bars and earth, the 
former being fed by a number of generators totalling several 
thousands of horse-power. The spark gap used in series 
with the electrolytic resistance was of the horn type, and this 
was set slightly lower than it would be set in practice. This 
was to facilitate the sparking across of the horns. The 
action of the arrester tried was entirely satisfactory. The 
arc formed at the horns was quite small, and after running 
about two-thirds of the way up, it was quietly and noise- 
lessly extinguished. The horns were about 18 in. high. 
The resistance acted exactly in the way it was expected it 
would. At the instant of the passage of the current, the 
surfaces of each dish were covered with an innumerable 
number of tiny sparks, indicating the points where the non- 
conducting film broke down. 

Another series of tests was made at the Hull Corporation 
electric lighting station by permission of the chief engineer. 
The object of these experiments was slightly different from 
the above-mentioned ones. The system is 2,000-volt con- 
tinuous current. It was found practically impossible to 
switch off large currents from the generators. If one did do 
so, a rise of potential occarred, and the commutators flashed 
over. The electrolytic resistance was found to be peculiarly 
suitable for preventing this. As the system was continuous 
current, it was possible to connect the electrolytic 
resistance directly across the bus-bars without any inter- 
vening spark gap. This is possible by reason of the fact 
that there is no capacity current flowing through the device 
on direct current. The following was one of the experi- 
ments tried :—A spark gap, consisting of a pair of horns was 
connected directly across the bus-bars, having only in circuit 
with it a long thin fuse wire. On switching off any appre- 
ciable current, an inductive rise of potential occurred, which 
was evidenced by the thin fuse in series with the gap 
blowing. The electrolytic resistance was now also con- 
nected directly across the bars, and the experiments repeated. 
Even when rupturing considerably larger currents, no dis- 


charge across the gap occurred, and the fuse never blew, 


proving conclusively that the electrolytic resistance, or con- 
denser, effectually prevented any inductive rise of pressure. 
It should be mentioned that, in order to accentuate the 
effect, an oil-break switch was used for rupturing the current, 
and it may be added that the results obtained by breaking 
such a high voltage direct current on an oil-break switch 
were very instructive, if somewhat damaging to one's clothes. 
These experiments at Hull were made at the time when the 
supply of a number of switchboards to the Hull Corporation 
was being considered by my firm. It was felt, however, 
that the electrolytic device was hardly ripe enough to put 
forward, as the Corporation was in a hurry for the boards in 
question. Ав a consequence, another arrangement of gear 
was got out and supplied, which has been described in the 
technical Press ; and as the high-tension continuous-current 
system of working has not been adopted anywhere else in 
this country since the date of the experiments, this matter 
has also been allowed to drop. 

In conclusion, I would like to add that, about the same 
time as the above-mentioned tests were made, J carried out 
a number of experiments on the use of these electrolytic films 
in wireless telegraphy. The idea I had was the use of the 
film as a detector, it breaking down under the influence of 
the etheric waves. Besides aluminium, the gaseous tilm of 
CO, formed on the anode when a solution of oxalic acid 
is electrolysed was tried. These experiments were likewise 
abandoned, but it interests me to notice that such a res- 
ponder has been lately practically applied by de Forest, and, 
I believe, others. 


Hollinwood, Lancs.. 
March Ath, 1907. 


Charles C. Garrard. 
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ELECTRIO MOTOR VEHICLES AT 
OLYMPIA. 


THE use of electric automobiles in New York, it is well known, has 
been developed to an extent which puts London to shame, and it 
is a matter for wonder why we have lagged behind so far in this 
respect. It may be that the frequent attempts to foist valueless 
“ patents" for electric motor systems and storage batteries upon 
the public at preposterous prices are chiefly to blame; we have 
done our best, not, we believe, without a fair measure of success, to 
expose these attempts and defeat their object, but we have also 
consistently expressed our confidence tbat in the course of time the 
high qualities of electrical automobiles would compel atten- 
tion, and that electric vehicles would multiply in the streets of 
London. 

We were therefore gratified to learn, on visiting Olympia, that a 
determined effort is to be made by tbe ErECTBIC Var, WAGON 
AND OMNIBUS Co., LTD., to establish electric 'buses оп a com- 
mercial basis, as well as private delivery vans, &с., in this city. 
We are informed that over 4,000 electric vehicles are in use in 
New York alone for commercial purposes, and as London roads are 
at least as good, and energy for charging battezies is now very 
cheap (1d. per unit in many cases), there is no good reason why this 
number should nct be equalled or exceeded here also. 
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Ее. 1.—ELRCTRIC AMBULANCE. 


The elements of success are doubtless to be found in the use of 
first-class material and workmanship throughout, and liberal 
design; the battery especially must be substantial, and large 
capacity (with corresponding fragility) must be sacrificed for 
strength and durability. 

We give herewith some views of vehicles made by the company 
in question, and equipped with Gould batteries. Fig. 1 shows an 
electric ambulance, speeded to 20 miles an hour; the “ Adams” 
Express Wagon (shown in fig. 2), of which 250 are in use, is a 
ligbt vehicle for parcel delivery, &c.; and fig. 3 shows опе of 21 
electric vans employed by a New York firm. 


Fic. 2.—ErECTRIC Express WAGON. 


We understand that the company are prepared to maintain their 
batteries in omnibuses for users at an inclusive charge of 2d. per 
mile run. In the case of a 1-ton van, weighing 22 cwt. light, the 
battery of 44 cells weighs 12 cwt., and gives a radius of 40 miles on 
one charge, with a capacity of 230 ampere-hours. The average 
power is about 4'8 H.P., and the speed 10 m.p.h. The life of the 
battery is estimated at 6,000 miles, and its cost is £90. Allowing a 


total mileage of 12,000 miles, therefore, the cost of battery renewals 
is £60, or 12d. per mile. At 1d. per unit, the cost of energy is given 
as £22 Os. 9d., or 0-44d. per mile run. These figures are given by 
the company for the Hagen cell, but, as abeve stated, the Gould cell 
will be employed. 

While we take no responsibility for the data here given, we 
welcome the proposal to press on the adoption of electric commercial 
vehicles, and wish success to its authors, who, we believe, have 
exhibited on previous occasions at the Crystal Palace. 


( To be continued.) 


EXPORTATION OF ELECTRICAL PLANT, &c., 
TO AUSTRALIA. 


Mr. Drakm, Prime Minister of the Australian Commonwealth, has 
pledged himself that the first business to be taken up by his Govern- 
ment upon hisreturn to Melbourne from the Colonial Conference will 
be recasting the tariff, tbe Ministry basing their proposals upon the 
evidence given before the Royal Commission, which has been sitting 
upon the subject for the last two years in the various Federal 
States, Under these circumstances, the official minutes of the 
evidence taken before the Commission, which have just reached 
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London, are of more than ordinary interest. Two small divisions 
of the six bulky volumes are occupied with the testimony of 
witnesses in regard to electrical machinery and electrical appliances. 
Their evidence was as follows: > 

Mr. C. E. Crocker, manager of the Kalgoorlie Electric Power and 
Lighting Oo., giving evidence in Kalgoorlie, stated that his com- 
pany had imported electrical machinery during the last three years 
to the total invoiced value of £7,450, upon which the duty was 
£831, which was practically 11 per cent. The goods came from Great 
Britain, Germany and America. Practically no electrical machinery 
was manufactured in Australia. G. Weymouth & Co., of Melbourne, 

made a motor which his company had endeavoured to use, but 
they found it unkatisfactory in the working, and the price 
was £67, while similar imported motors cost only £17 10s, 
invoice price. Nearly all such motors were used on lower-grade 
mines around Kalgoorlie because electric motors were much cheaper 
to install than steam. His contention was that if the duties were 
reduced so as to allow more electrical machinery to come in, the 
mining industry would be greatly benefited, and possibly in time 
there would be sufficient demand in Australia for electrical 
machinery for local works to be started. His company found it 
impossible to use low grade engines to drive their generators. He 
was quite certain that it was impossible to manufacture electrical 
machinery in Australia at present owing to its restricted use. His 
company were getting a good many motors from Germany because 
their prices were lower than anyone else's, and this he believed 
was due to a large extent to à combine of manufacturers. It was 
only after combining that they began to compete with the English 
and American makers, but he believed that most of the electrical 
motors now being brougbt into Australia were coming from 
England. In his company it took them more than two years to 
build up any business, simply because the electrical business had 
not been brought forward, and people were not familiar with it, 
until the use of electricity was established. On electrical plaut 
the freight rate averaged from 30s. to 50s. per ton. 

Mr. D. C. Smith, electrical engineer at the Electric Light 
Station, Kalgoorlie, said they had two turbines at the electric 
light station costing fo.b. London £1,907 each, turbine and 
dynamo combined. Landed at Kalgoorlie, they cost £2,523, a 
total charge of 27 per cent.; of that amount £275 was paid in duty, 
which was about 14 per cent. There was no possible chance of 
either turbines or dynamos being made in Australia at anything 
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like the ваше price. If a factory capable of manufacturing this 
plant were established in Australia on the scale necessary for 
economic construction, it would, in a year, cut out all the work in 
Australia, and then stand idle for 20 years; therefore to encourage 
the establishment of such an industry would be bad business. The 
same remarks applied to all electrical’ machinery; general fittings 
auch as those to which lamps were fastened were all imported. It 
would be quite impossible to manufacture them in Australia at any- 
thing like the price of the imported articles. 

Мв. E. G. C. Barron, electrical engineer, examined at Brisbane, 
said that he had recently given пр mannfacturing electrical goods, 
and was now an importer and also a supplier of electricity, 
having a large interest in an electric light company. Although he 
had been driven out of the manufacturing business and was now 
an importer, his sympathies were protectionist. But he failed to 
see how many electrical goods could be made in Australia for many 
years to come. He suggested a number of electrical articles being 
placed on the free list, as they could not be produced locally. 

Мв. Wm. WILSON, scientific instrument maker, also examined 
at Brisbane, said he had been employed for some years in 
the manufacture of electric lamps at the Woodside Works, 
Glasgow, Scotland. He advocated a duty of 50 per cent. upon 
electric lamps, so that a manufactory could be started in either 
Sydney or Melbourne to meet the Australian demand, which he 
estimated at about 8 millions a year. No one would put money 
into such an andertaking if there were not a duty of 50 per cent. 
imposed to keep out the foreign article. In the course of his 
evidence he said that a local factory would make lamps superior 
to those that were imported, as he was told by electrical engineers 
that 10 per cent. of those imported now were defective. Australia 
was the great dumping ground for electrical goods which were 
defective, because if manufacturers had defective articles which 
they could not place in their own market for fear of having them 
returned, they sent them to Australia. The imported lamps now 
generally in use in Australia had to be renewed at the very least 
every three months, Lamps in continuous use only lasted one 
month. The best lamp known—the Edison-Swan lamp—which 
cost 104d. landed in Australia, would not last for more than 1,000 


hours, 


LEGAL. 


- Ropertson Exeorric Lames, LTD., v. THE ROBSTONE ELEOTRIC 
Lamp AND InLuMnaTING Co., LTD. 


Tuis case came before Mr. Justice Swinfen Eady on Friday 
last on a motion by the plaintiffs for an interim injunction to 
restrain defendants from selling or offering for sale any electric 
lamps or apparatus used in connection therewith, not being of the 
plaintiffs’ manufacture, under the name of Robetone or any name 
comprising the word, or any other name so closely resembling 
Robertson ав to be likely to deceive the public into the belief that 
the goods sold by the defendants were the goods manufactured or 
sold by the plaintiffs. Defendants werea company formed for the 
purpose of selling electric lamps of a pattern lately discovered in 
Sweden by Mesars. Stone & Robson, who, with the object of identi- 
tying the lamps with that firm, affixed the name of one partner to 
half of that of the other. On behalf of the defendants, it was urged 
that no confusion could arise with the name of the plaintiffs, as the 
lamps were quite different in appearance. 

In the result, his LogpsniP held that, although the case was one 
of suspicion, 
accordingly directed that pleadings should be delivered promptly, 
so that the case could be tried early next sittings, and that the action 


should be set down at once for trial. | 


Rating or TRAMWAYS. 


Tux appeal was heard on Monday of the Wakefield Corporation 
from the judgment of a King’s Bench Divisional Court reversing a 
decision of the Wakefield Justices that the undertaking of the 
Wakefield and District Light Railway Co. was rateable on its full 
net annual value. The company had tendered a sum calculated on 
the fourth of the net annual value, but this was refused, and a 
complaint was preferred before the Justices, who decided in favour 
of the Corporation. The Divisional Court, on appeal, reversed the 
decision on the ground that the railway was constructed under the 
powers of an Act of Parliament, and that the land was used only 
for the purposes of a railway. 

Mr. Lusu, K.O., for the appellant Corporation, said the Public 
Health Act of 1875 allowed three-fourths exemption from the 
district rate on railways constructed under an Act of Parliament, 
on land used only as a railway. The reason was that a railway, 
using the word in ite popular sense, running on its own land, did 
not derive more than a fractional part of the benefit of the dis- 
trict rates. He contended, however, that this was a tramway 
traversing land, which under the 5 order itself, might be 
used by the publio in their traffic along the street, and it undoubtedly 
derived аз much benefit from the district rate as a tramway. 

Lord Justice BockLEv: Does it run on the land of the 


ii nd ? | 
r. Lusg : It runs on land which forms part of the public high- 
way, but which is in the occupation of the railway company for 


rating purposes. 


it would be safer to deal with it at the trial. He | 


v Justice BUCELEY: The company did not purchase the 


Mr. Losu: No. It got statutory authority to run on someone 
else's land. The public are entitled under the order itself to use 


the land. 
The further hearing was adjourned till yesterday (Thursday). 


Еммотт v. Happen BRIDGE DisTBICT COUNCIL. 


AT the Leeds Assizes on the 15th inst., before Mr. Justice Lawrance, 
a claim was heard which was brought by Mr. Walter Emmott, 
electrical engineer, Halifax, against the Hebden Bridge District 
Council. Mr. W. J. Waugh, K.C., said plaintiff was a well-known 
electrical engineer, having an extensive practice in the North of 
England for 20 years. The action was brought to recover fees, in 
the first place, upon an agreement made in respect of the advising 
and construction of certain electrical works which were carried out 
by the defendants; in the second place, with regard to advice given 
outside the contract. He claimed 5 per cent. on the amount of 
the tenders which were accepted by the local authority in connec- 
tion with the construction of their electricity works. Mr. Tindal 
Atkinson, K.C., said that the 5 pet cent. was on tenders accepted 
by the Council, and the claim was based on the ultimate cost, 
instead of on the amount of the tenders as they were accepted. 
His Lordship decided that the plaintiff was entitled to be paid for 
what }е did, by having 5 per cent. upon the tenders accepted. 
Defendants made a counter-claim in regard to the size of the 
engine for the works. Defendants alleged that a 250-H.P. engine 
waa specified for with dynamos in proportion, and that plaintiff 
had advised a stand-by of another 250-H. p. engine in case of a 
break down. Defendants got a 100-H.P. engine, and they now 
sought to deduct the difference in value between the 250 and the 
100-H.P. engine. Contracts were made to the extent of £5,780. 
His Lordship gave judgment for the plaintiff for £100 and costs, 
and dismissed the counter-claim. 


F. A. GLOVER & Co., Lrp. v. Tae DrLTA METAL Co. 


In the King's Bench Division ou Wednesday, March 13th, before 
Mr. Justice Darling and Mr. Justice A. T. Lawrence, sitting as a 
Divisional Court, the above case came on for hearing. 

Tbe appeal was supported by Mr. C. A. Russell, K.C., and Mr. 
F. Sherwell Cooper ; and Mr. Ashton, K.C., and Mr. E. Grimwood 
Mears resisted it on behalf of the defendant firm. 

Mr. RossELL explained that the action was brought by the 
appellants, Messrs. Glover & Co., electrical engineers, of Vine Street, 
Clerkenwell, against the respondents, the Delta Metal Co., of East 
Greenwich, to recover the balance payable under & contract to 
install electric light at their works. The action was referred to 
the Official Referee, and it came before Mr. Pollock, whose 
decision, he submitted, was erroneous in certain particulars. The 
main question turned upon the decision of the Official Referee 
with regard to the wires or cables used in part of the installation. 
He had held that they were not in accordance with the specification, 
and he had given the defendants, by way of deduction from the 
contract price, the cost of replacing those wires with such as in his 
opinion would be in accordance with the contract. There was no 
doubt, upon the documents and evidence, that the cables which 
were put in by the plaintiffs were those which the defendants’ 
engineer, Mr. Jenkinson, considered to be the cables specified. 
Both the material and the workmanship were to his satisfaction. 
Their lordships would have to consider, upon the terms of the 
contract and having regard to the powers of the engineer, whether 
it was open to the defendants to object that the cables were not in 
accordance with the contract. He submitted that the plaintiff 
were protected by having followed the directions and orders of 
the person, who by the terms of the contract was made supreme in 
regard to the carrying out of the work. The contract wss dated 
March 7th, 1905, and the amount of it was £840. The engineer, 
on completion, certified a net addition of £95 148. 1d. for extras, 
and gave his certificate for £935 14s. 1d. During the progress of 
the work, £450 had been paid, leaving £485 as the balance claimed 
in this action. The defendants, however, had paid £250 into 
Court, leaving £235, the amount in dispute. Defendants had 
attempted to wipe out that by а claim for penalties for delay, but 
the Referee had decided against them, and in respect of that there 
was no appeal He also decided against them on a counterclaim 
by expenses incurred іп the supply of gas during the period 
before which the installation was ready, but in respect of two 
items, the wires and the dynamos, he held that the work 
was inferior, and that on that account they were entitled to 
be allowed £235, so that the plaintiffs recovered nothing, and 
the defendants got judgment, with costs. The defendants 
had just erected some new works at East Greenwich, and 
the plaintiffs were employed to supply two dynamos and erect. 
them in the engine house, to put a main switchboard there, to put 
in four main circuits from there to the other four buildings with a 
distributing board in each, and from the distributing boards to put 
in sub-circuits to the lights. The offices and the managers’ house 
were to be lighted with incandescent lamps, and for the shops, and 
rave for external lighting in the yard, arc lights were to be used. 
Part of the cables to be put in were to be heavily insulated and 
part lightly insulated, and the dispute arose as to which wore 
to be heavily and which lightly insulated and also as to the kind 
of cable which would satisfy the description “lightly insulated.” 
Plaintiffs contended that the true view of the construction 
of the contract was that the conductors for the arc lighting 
in the main shops was to be composed of lightly insulated con- 
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ductors, securely fixed to insulators of an approved pattern in the 
same way asthe four main circuits. It was alleged on the other 
side that the wire for the arc lighting was not to be the same as the 
wire of the mains, but was to be heavily insulated. The difference 
between the engineer and his employés, and between the plaintiff 
and the defendants, was not only whether the braided wire came 
within the description“ lightly insulated," but also whether lightly 
or heavily insulated wire was to be used. He submitted that the 
compact clearly drew the distinction between those wires which were 
to be run in casings and those wires which were to be in the open 
air, and wherever the wires had to be in casines, Mr. Jenkinson 
directed heavily insulated wire to be used, and in the other places, 
lightly insulated wire was to be used. The whole of the work was 
done in accordance with the samples which were submitted and 
approved. He submitted that the interpretation put by Mr. 
Jenkinson on the contract was the right one. Defendants relied 
very strongly on the clause in the contract, that no joints were to 
be used in the wires. The great objection to joints was making 
joints in casing. where they were not visible, and Mr. Jenkinson 
intended to exclude, and did exclude, all such jointing, and he did 
not allow any joints to be made in the incandescent wiring. The 
work could not be carried out without jointa being used somewhere. 
The only joints made were for joiniog heavily insulated to lightly 
insulated wires. The contractors had done the work in the manner 
and with the materials the engineer told them the specification 
required. They could not have the contractors made entirely 
subject to the engineer, and the employer left free to dispute his 
decision when that decision was one they did not like. Defendanta 
paid £250 into Court with appearance in satisfaction. Defendauts 
put in & defence that no certiticate had been given, and that such 
certificate was a condition precedent to the right to bring the 
action. 

The hearing was adjourned till March 14th, when Mr. AsHTON, 
K.C., addressed their Lordships on respondents’ behalf. He said 
that it was of extreme importance to the defendants, owing to the 
character of their works, that they should have insulated wire ; 
and he contended that the authority of the engineer was derived 
from the contract, and that in the contract there was not a single 
expression which allowed braided wire to be used. The contract 
further said that there were to be no joints; but, instead of having 
а separate wire bringing the electricity back, the plaintiffs wherever 
they could had made a joint between two, and sometimes three, 
lamps, thereby getting a common return and saving hundreds of yards 
of wire. This was a direct breach of the rules of the Institution 
of Electrical Engineers, with which the contract had to comply. 

Mr. Justice DARLING, in giving judgment, said he was of opinion 
tbat the appeal must fail. He agreed with the Official Referee 
that the engineer had no authority so to vary the contract as to 
compel the defendants to accept what was admitted to be very 
inferior and less costly work than that provided for. His power 
was not so extensive as to enable him to say, when one thing was 
contracted for, that he would allow а totally different thing. The 
Official Referee said he compelled the defendants to accept what 
was very inferior and less costly work, and it was perfectly plain 
with regard to many matters they substituted a thing which the 
contract specially excluded, and the engineer said it would do. He 
should never dream of differing from the Official Referee on a 
question of fact, and he could not see that he bad applied & wrong 
rule of law or misapplied a right rule of law. Не therefore 
thought the appeal should be dismissed. 


Mr. Justice A. T. Lawrence concurred, and the appeal was 
accordingly dismissed with costs. 


P. M. G. „. NATIONAL TELEPHONE Co., LTp. 


Ок Wednesday last week, in the Chancery Division of the High 
Court, Mr. Justice Swinfen Eady had before him a special case 
brought by the Postmaster-General against the National Telephone 
Co., to determine a point of law. 

The Attorney-General and the Solicitor-General appeared for the 
Post maater- General, and Sir Robert Finlay, K. C., and Mr. Eve, 
K. C., were for the defendant company. 

It was stated by the Attorney-General that an exclusive privilege 
had been given to the  Postmaeter-General, which extended 
both to telegraphic and telephonic stations of interchange. 
Under the Postmaster-General the defendants were licensees, 
and under an agreement they had certain privileges, A 
system had been established and maintained of what they des- 
cribed as private wires, and the question for his Lordship to 
consider was whether or not those private wires were within the 
the exclusive privilege which statute had given to the Postmaster- 
General or fell outside it, and whether or not they were affected by 
the licence and agreement between the Postmaster-General and 
the defendants. In a few years’ time the question would be- 
come of great importance owing to the terms of purchase under 
the licensing agreement. The Post Office under three statutes, had 
got the exclusive privilege to which be had referred. There was 
an exclusive monopoly in the first material one in all messages 
transmitted by telegraph, but.to that monopoly there was an 
exception, and the defendants said their system of private 
wire business fell within that exception. The Act of 1869 
conferred the privilege under which the Postmaster-General 
made the claim in the present action, and the exception was 
included in the following: There shall be excepted from the 
said exclusive privilege of the Postmaster-General all telegrams of 
the following description, that is to say, telegrams in respect of 
which no charge is made, transmitted by telegraph, maintained дг 
used solely for private use and relating to the business or private 
affairs of owners thereof." Some years ago the question arose as 


» 


to whether a telephone wire was a telegraph within the meaning 
of the Act, and it was held that it was. The class of wires in 
regard to which the difficnlty had arisen was that in which a person 
might establish and maintain a wire which would bring him into 
convenient communication with some other person with whom he 
had business interests, such, for instance, as a means of communi- 
cation between a firm of shipowners, and a shipping agent who 
acted not only fora shipowner, but for a number of shipowners. 
at could not be said that the wire was established or maintained 
for the exclusive advantage of the person who was the owner of 
it, or who paid the defendant company for' setting it up 
and maintaining it. What his Lordship had to consider 
in the case was whether or not that class of interchange 
was covered bv the monopoly vested in the Postmaster-General. 
The Attorney-General contended that it was во covered, and was 
not a private wire in the same sense that a private wire connecting a 
man's house or his premises with his agent or servant, but was a 
means of communication between persons in common, and it was 
obvious that there the monopoly applied. 

The SoricrrToR-GENERAL maintained that a wire said to be 
private meant private to the person who owned or used it, and the 
moment a wire was made common to all persons instead of merely 
usable by one upon his own exclusive business it ceased to be 
private. 

Sir Ковевт F'ixLAY, for the defendants, submitted that it was 
not & grammatical construction of process to say as his learned 
friends did, that a telegram must relate solely to the business affairs 
of the “owner thereof.” They could not so restrict the scope of 
the exception. There wae hardly any kind of business that did 
not affect at least two persons. His submission was that private 
use meant use not open to the public. It was perfectly impossible 
to cut down the terms of exception so as to confine it to the case 
of a wire from one part of a man's works to another, or from one 
oftica to another belonging to the same person. 

Mr. Eve contended that a wire was private as long as no charge 
was made for its use hy others than the owner. 

On Wednesday, 20th inst., his Lordship gave judgment. He up- 
held the contention of the P.M.G., and said that in his opinion, the 
words “solely for private use" meant solely for the private use of 


the owner of the telephone, and did not include communications 
between two different establishments. 


е 


THpRMIT, Lro., v. WELDITE, LTD. 


Tuis case of infringement of patent came before Mr. Justice 
Warrington last week, and after several days' hearing it was 
arranged that the judge should witness the working of the process 
at some works at Harlesden. This his lordship did on Wednes- 
day last їп company with counsel and several experts, but 
unfortunately in stepping back out of the way of sparks, Mr. 
Justice Warrington fell into a pit about 6 ft. deep and sustained 
such injuries that the case had to be adjourned for some days. 


Lonpon Untrep Tramways (1901), LTD., т. ASSESSMENT 
COMMITTEE OF BRENTFORD UNION AND OVERSEERS or THE PARISH 
OF CHISWICK. 


On Monday last week this case came before the Court of Appeal, 
consisting of the Master of the Rolls and Lords Justices Vaughan 
Williams and Buckley, on the appeal of the Assessment Committee 
from a decision of a Divisional Court of King's Bench affirming a 
decision of the Quarter Sessions. 

In this case the tramway company appealed to Quarter Sessions 
against a poor rate made for the parish of Chiswick on April 30th, 
1903, and the question for decision was whether the parochial 
principle ought to be adopted for rating purposes where a portion 


only of a tramway undertaking was iu a certain parish. At Quarter 


Sessions the company contended that, in order to ascertain the rate- 
able value of the portion of the company’s undertaking in the 
parish of Chiswick the fairest method of valuation in the circum- 
stances was to arrive, in the first instance, at a rateable value of 
the whole of the undertaking, and then, after deducting the value 
of the indirectly productive part thereof, for the purpose of adopting 
the parochial principle as far as possible, to divide such rateable 
value amongst the parishes in which the undertaking was situated, 
according to the number of car-miles run in each parish during the 
period of 12 months. 

The contention of the Brentford Union was that the assessment 
should be calculated by following the portion of the company’s 
undertaking which was situated in the parish of Chiswick separately 
from, but as forming part of, the cost of the undertaking. They 
contended that the principle and method of making separate 


valuations in each parish was the correct method and principle 
applicable in the present case. 


The Court of Quarter Sessions held that the principle adopted by 


the company was not incorrect, allowed the company’s appeal, and 
reduced the assessment of the said portion of the company’s under- 
taking to a rateable value of £6,891. By agreement between the 
parties made subsequently to the decision of the Court upon the 
question of principle, the gross value was allowed to remain 
unaltered. 

The Divisional Court on appeal upholding the decision arrived at 
at Quarter Sessions, the Assessment Committee of the Brentford 
Union now appealed, 

Mr. Macmorran, K.C., and Mr. Cunningham Glen appeared for 
the appellants; and Mr. Balfour Browne, K.C., Mr. Roskill, К.С. 


pany. 


Mr. Ryde and Mr. Courthorpe Monroe for the respondent com- 
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The MASTER OF THE ROLLS, in giving judgment, said the case 
might be regarded as really one not involving any question of law 
for their decision, but merely a question of fact which it was not 
open for them to review. It had been repeatedly held that there 
was no absolute and invariable rule to be applied in the valuation 
of a peculiar kind of property such as a railway or tramway. "There 
was an almost ipsuperable difficulty in applyirg the parochial 
system to the case of a tramway, and he could not find it suggested 
below that the car-mile principle was not proper to be adopted 
both ав to receipts and as to outgoings. He was not prepared to 
say that the Quarter Sessions were wrong, and in his opinion they 
were quite justified in taking the view they had taken. 

Lorps Justices VAUGHAN WiLLIAMSs and BuckLEY concurred, 
and the appeal was dismissed with costs. 


THORPE v. BERBY, Harrison & Co. 


RIS case came before a Divisional Court of King’s Bench, composed 
of Justices Darling and A. Т. Lawrence, on Monday, on the appeal 
of the plaintiff from a judgment of Judge Woodfall, after a trial 
with a jury at the Westminster County Court. ү 
It appeared from the statement of Mr. PovEN, for the plaintiff, 
that his client was the steward at some chambers or flata in Oxford 
Street, and defendants were a firm that attended to the electric 
lighting of the building, and the action was brought to recover 
es jn respec 
jer to the alleged negligence of the defendants. It seemed that 
a Mr. Chivers, a representative of the defendant firm, on the day of 
the accident, was attending to the electric meter at the flats, the 
meter being iu the cellar at the porter's lodge. For some reason 
the door leading to the cellar was left open and unguarded, and 
the plaintiff being called, came and fell through into the cellar, 
and sustained serious injuries. Plaintiff's case was that a duty was 
cas» on the defendants’ representative to see that no “trap” was 
set for him. At the trial, the learned Judge, on the findings of the 
jary, entered judgment for the defendants, and the plaintiff now 
appealed on the ground that the learned jud ge had misdirected the 
jury, and also that on the finding of the jury, he was entitled to 


judgment. | 
нех hearing Counsel on behalf of the defendants, their 


LonpsHIPs thought there was clear evidence of negligence on the 
part of the defendants, and ordered a new trial. Mr. Justice 
Darling felt sure that the re-trial would result in а verdict for the 
plaintiff, and hoped defendants would realise this, and prevent 


further litigation. 


— — 


FrrriNGs, LTD. 


Mr. JUSTICE PABKER, on Tuesday, heard a petition asking the con- 
firmation of the Court to а change in the memorandum of associa- 
tion of the above company, which was formed in 1902, to supply 
fittings in connection witb installations of electric light and 
t had been found, said counsel, that people who 


ав. I 
Sentio for аши liked to deal with a company that could 
supply them with all the materials necessary, and the proposed 
alteration would enable the company to sup 

“machinery, plant, engines, apparatus, appliances, fittings and 
things for the production, supply, or use of electric, gas, or oil 


light, or other illuminant.” E 
His І,оврзнтр sanctioned the petition. 


PARLIAMENTARY. 


Oxford and District Tramways. 


Ox Thursday last week, Lord Hylton’s Select Committee of the 
House of Lords commenced the consideration of the above Bill to 
transfer and vest in the Oxford and District Tramway Co. the 
existing tramway system in Oxford, and to authorise extensions to 
Headington and Woodstock. Mr. Н. Lloyd, К.С, Mr. Hutchinson 
and Mr. Rostron appeared for the promoters, and Mr. Balfour 
Browne, K.C., and Mr. George Phillips represented the City of 
Oxford and District Tramways Co. (who now own the horse tram- 
ways), and a number of frontagers, while the London and North- 
Western Railway, the Oxford Corporation and the Thames 
Conservancy, who also opposed, were not represented by counsel. 
Mr. Lrovp, K.C., said that at present there were horse tramways 
in Oxford, and those tramways were constructed under various pro- 
visional orders extending from 1879 onwards. To these tramways 
the general provisions of the Tramways Act applied, and the Cor- 
poration had the power to purchase at various dates. That, how- 
ever, did not come into the question, becanse an agreement was 
come to between the existing tramway company and the Corporation, 
by which the Corporation was enabled to buy these tramways at 
a date which was fixed as the last day of last year at a price to be 
agreed or fixed by arbitration. Having made this agreement, tbe 
Corporation desired to modernise the system and work it electrically, 
and also intended working it themselves. They promoted a Bill for 
that purpose, but apparently the ratepayers were not er amoured of 
municipal trading, and did not desire the Corporation to carry on 
the undertaking themselves, and by a large majority they refused 
to give the Corporation the authority to proceed. The Corporation 
then advertised for tenders for a lease of the undertaking, 


t of personal injuries sustained by the plaintiff, 


ply all necessary | 


and the existing horse company and the National Electric Con- 
struction Co. both tendered. After careful consideration, the offer 
of the National Electric Construction Co. was preferred. Negotia- 
tions took place, and eventually it was decided that the Corporation 
should pay for the undertaking of the old company with the money 
which the National Construction Co. would find, and then the Cor- 
poration would vest the tramways in the new company, and 
that was why he was there. They were asking that when 
the existing company had been paid their purchase money, 
the undertaking should be vested in his clients, and they 
would convert the system with the consent of the Corporation. 
It had been thought that by now the purchase would have been 
completed, but as a matter of fact, although arbitration proceedings 
were pending to settle the price as between the Corporation and 
the old tramway company, difficulties had been raised and delays 
had taken place, and the result was that the price was not yet fixed, 
and under the agreement the old company went on working until 
the price was fixed. In consequence of this the Bill had been 
altered so that their right of taking over the undertaking should 
not operate until the price had been fixed. If the arbitration had 
been completed, Mr. Balfour Browne, wonld bave had no right to 
appear, because then the old tramway company would bave ceased 
to exist, and how the old company was to be injured by the Bill he 
could not conceive. It was proposed to extend tbe tramways in 
various directions outside the city. The only opposition came 
from the old tramway company and from 48 inhabitants who lived 
along the proposed 14 miles of tramway. The agreement with hia 
client took the form of an useignment to the company of the tram- 
ways for a period of 42 years, at the end of which time the Corpora- 
tion would be at liberty to purchase the undertaking as a 
going concern. Inasmuch ás the Corporation would, under the 
usual circumstances, have had power to purchase at the end of 21 
years, arrangements had been made in consideration of the Council 
postponing their option for certain payments to be made, by which 
£800 a year would be paid to the Corporation pending electrifica- 
tion ; £1,100 a year for three years after electrification; £1,300 a 
year for the next three years; and £1,500 a year until the end of 
the term. He was not sure that the ratepay ers were not right in 
opposing municipal trading, for by this arrangement the company 
found the money, constructed the works, and made the new tram- 
ways, and' at the end of 42 vears the Corporation could acquire 
the undertaking if it liked. He felt that the ratepayers had some- 
thing to congratulate themselves upon. With regard to the peti- 
tions, the National Electric Construction Co. had guaranteed the 
capital. Objection was made to the proposed use of the Dolter 
system, but that system was in use in a number of places. The 
objection of the existing tramway company seemed to be that 
they were asked to tender for the lease, and that the promoters 
were given an assignment, but it was within the province of the 
Corporation to do this if they liked. No injustice would be done 
to the existing company, who would be paid the full price fixed by 
arbitration for their undertaking. 

Mr. Grorcre Hopkins, civil engineer, was called, and bore out 
the opening statement of Mr. Lloyd with regard to the terms ot 
the agreement. He said it was intended to use tbe Dolter 
system of traction at an estimated cost of £288,000, including 
equipment and a fair number of cars. On the existing 54 miles, 
three million passengers bad been carried, and the gross revenue 
was £16,000. Working on the same basis, he had estimated the 
gross revenue from the proposed 144 miles to be constructed, at 
£38,989, and the net revenue at £18,500. 

Cross-examined by Mr. BALTOUR BBowsE, K.C., Witness said 
that they were under agreement to lay down the best system of 
traction, and they intended to use the Dolter system. That 
system was in use at Folkestone, Hastings, Torquay, and in York- 
shire. He knew that it had been said that the Lorain system 
was a better one, and Mr. Sellon, who had been cslled in to give 
his opinion as to the best system, had favoured that system. Should 
the Dolter system prove unsatisfactory, they were bound to 
replace it by a more suitable system. It was true Mr. Sellon had 
estimated the gross revenue at £27,583, as against his estimate of 
£38,989, but Mr. Sellon had not calculated the same length of 
tramways. 

Re-examined by Mr. Нотсніхвом, Mr. HorkiNs said that the 
Corporation were absolutely protected, financially, regarding the 
scheme. 

Sir WILLIAM Gray, a member of the Corporation, also gave 
evidence in favour of the echeme, and stated, in answer to Mr. 
BarLrouR BrownkE, that before the ratepavers' meeting authorising 
the Corporation to sell the trams, and when the question of what 
kind of traction should be used was raised, an exhibition of the 
Dolter system was given in a public hall at Oxford. He did not 
know if the promoters had anything to do with it, nor would he 
say that it influenced the members of the Corporation regarding 
which system of traction should be used. 

On Friday, amongst the witnesses called was Mr. L. B. FRANKLIN, 
of the firm of Keyser & Co., hankers, of 21, Cornhill, who stated 
that his firm had raised upwards of £660,000 for tramway purposes 
for the National Electric Construction Co., and he had not the 
slightest doubt but that the £280,000 required for the Oxford 
undertaking could be raised, as he believed it would prove a 
remunerative undertaking. In all their transactions they had not 
found it necessary to make an appeal to the public. 

Mr. CowmiEg, general manager and secretary of tbe National 
Electric Construction Co., gave evidence as tothe various enter- 
prises in which that company bad been concerned. 

Mr. BaLroun-Baownk. K C., addressed the Committee on behalf 
of the existing tramway company, and said he did not know apy 
other case where а company bad been allowed, as in this case, tu 
exploit another company for its own benefit. If his undertaking 
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was being purchased by the Corporation, then he contended that 
they could only lease it, or elee part with it, by the authority of 
Parliament. In such a case the ratepayers of Oxford would have 


been consulted, but by the Bill before them the ratepayers had never 
been consulted. 


The Cuainman: But this is only a lease. 

Mr. Browne: No; it is an absolute sale of property. 

The CHAIRMAN: It is only for 42 years. 

Mr. Browne said the Corporation, by the agreement, sold the 
tramways absolutely for 42 years, and after that the Corporation had 
the right to buy them back. That was exactly the case with the exist- 
ing company. His clients’ tramways were laid down 21 years ago, and 
they were their absolute property till the 21 years had expired, and in 
the same way during the 42 years the tramways would be the 
absolute property of the new company. If the Corporation had 
wished to sell their property they should have promoted the Bill, 
and the ratepayers have been given the opportunity of voting one 
way or another. He submitted that the Corporation had no power 
to sell, but enly to lease, and hence the object of the Bill. He 
felt perfectly confident of this, and would invite the Committee to 
hear the Lord Chairman of Committees on the matter. 

The CHAIRMAN said they would certainly invite the Lord 
Chairman if they had any doubt. 

Mr. Влгғоџв Browne said that when the Corporation purchased 
his cliente’ undertaking they invited tenders for the lease, and why 
did they not carry out the idea? He would draw attention to 
Clause 5 of the agreement, which was most extraordinary. 
It said: “In consequence of such transfer, and the postponing 
by the Corporation of their right to purchase the under- 
taking by this Act authorised, until a period of 42 years after the 
passing of the Act, the company shall pay the Corporation the 
costs and expenses incurred by them in relation to the purchase of 
that existing company, including the price paid to the original 
company, and the sum of £5,000 in settlement of costs and expenses 
incurred by the Corporation up to May 31st, 1906." This was 
£5,000 paid to the Corporation by the promoters as a bribe. 

Mr. Hutcuinson protested against the use of such a word, and 
pointed out that this was a condition attached to the tender of 
any company wishing to.tender. 

The CHAIRMAN said it appeared to him that certain conditions 
were laid down by the Corporation in the form of tender, and the 
payment of this £5,000 was one of the conditions. Mr. Balfour 
Browne's clients tendered under the same conditions, and it was 
using rather a strong expression to say that it was bribery. 

Mr. Batrourn Browne said he would merely say it was an 
inducement to the Corporation. He submitted that the Corporation, 
by allowing the company to promote the Bill, were endeavouring 
to get round Parliament by a side wind. It was all very well to 
say that the Oxford ratepayers were getting the best of the bargain, 
but when the Corporation bargained with that company, they would 
have to sup with a very long spoon indeed." 


After conferring in private, the Committee announced that the 
preamble of the Bill was proved. 


Tramway Bills.—In the House of Lords on the 14th inst. the 
Middlesbrough, Stockton-on-Tees, and Thornaby Tramways Bill 
was read a second time, and the West Riding Tramways Bill 
passed its third reading. 

Birmingham Tramways Bill.—At the sitting of the Select 
Committee, on Wednesday last week, further evidence was called 


against the tramway proposals. After conferring in private, the 
Committee rejected the tramway proposals. 


Manchester Corporation Tramways Bill.—On Thursday last 
week, the Bill promoted by the Manchester Corporation for the 
construction of about 34 miles of tramways in Sale and Ashton- 
upon-Mersey came before Lord Saunderson's Select Committee of 
the House of Lords, but it was intimated that all opposition had 
been withdrawn, and consequently the Bill was removed from the 
list. The estimates for the proposed tramways are £38,000. 


BUSINESS NOTES. 


Consular Notes, — Spaix.— The Austro-Hungarian 
Consul at Bilbao, in a recent report, states that as there has 
recently been very little railway construction in the district, the 
demand for electrical materials for this class of work has been 
practically nil. There is hardly a village in the district which is 
not supplied with electric light, particularly if there is water power 
handy ; consequently, there is a large demand for electric incan- 
descent lamps. Moreover, a considerable quantity of small electric 
motors for industrial purposes have been installed in place of the 
steam motors previously in use. Eighty per cent. of the electrical 
plant imported is of German origin, the remainder is imported 
chiefly from France and Switzerland. In consequeuce of the rapid 
development of the use of electricity, works forthe manufacture of 
incandescent lamps have been erected in Madrid and Pampelona, 


whilst in Barcelona, motors and dynamos are also being manu- 
factured. 


TransvaaL.—The Austro-Hungarian Consul at Johannesburg, in 


. а recent report, states that Austro-Hungary holds a good share of 


the trade in cables; the imports from that country into the Trans- 
vaal increased from £352 value in 1904, to £3,692 value in 1905; 
the increased trade is attributed to the quality of the Austrian 
goods. The Consul is of opinion that Austrian manufacturers 
should be able to compete most successfully in this class of goods, 
not only with Germany and the United States, but also with the 
United Kingdom, in spite of the preference granted to the latter 
under the Customs Union Tariff. The great increase in the 
imports from the United Kingdom in 1904 was mostly due to the 
laying of the underground cable system for the Johannesburg 
electric tramway; the Consul considers that very probably the 
imports from the United Kingdom will considerably decrease in 
the years to come. The imports from Germany in 1905 showed a 


small increase ; the importa from the United States were almost the 
eame as in the previous year. 


Rossta.—In a recent report on the trade of Moscow in 1905, the 
Austrian Consul in that town states that there is a considerable 
opening tbere for cars for the electric tramways which are being 
substituted for the old horse tramways. The transformation in 
1905 was carried on only very slowly, but it is now being carried 
on with greater speed. The imports of electric cars in 1905 were 
valued at 269,000 roubles. In addition to the German cars, which 
take the greatest share of the trade, there were also some Austrian 


cars imported. Electric lighting materials form a not unimportant 


article of trade ; the imports in 1905 amounted to 823,000 roubles 
value, as against 853,000 roubles value in 1904. In these figures 
are included unpolished metal apparatus and appurtenances, 118,000 
roubles; polished metal apparatus, &c., 399,000 roubles ; and electric 
lamps of glass and porcelain, 306,000 roubles. Germany and 
Austria-Hungary hold the greatest share of the trade. | 


Trade Statistics of France for 1905.— The Annual 
Trade statistics of France for 1905 which have recently been pub- 
lished, contain some interesting details as to the trade in electrical 
goods. The imports of dynamo-electric machines in 1905 
amounted to 5,327,002 fr., as against 3,024,112 fr. in 1904, or an 
increase of about 77 per cent.; the imports from Germany doubled 
in 1905, and an increase of about 17 per cent. was shown in the 
imports from Switzerland ; these two countries now share the trade 
almost equally, and are far in advance of other countries. The 
importe of conductors (induits) for dynamo-electric machines and 
parts of electrical apparatus amounted to 3,221,775 fr. in 1905, as 
against 2,884,563 fr. in 1904; Germany now holds more than half 
the trade, the imports from the United Kingdom amounting to 
200,000 fr. in 1905. Arc lamps were imported to a value of 


_ 73,000 fr. in 1905, as against 63,130 fr. in 1904, Germany supplying 


а little more than five-sixths of the whole trade in each year. The 
imports of electric accumulators were valued at 145,356 fr. in 1905 
(United Kingdom 114,000 fr., Germany 10,000 fr.), as against 
161,574 fr. in 1904 (United Kingdom 93,000 fr., Germany 59,000 fr.) 
Incandescent electric lamps were imported to a value of 470,832 fr. 
in 1905, as against 236,928 fr. in 1904, the imports from Germany 
having increased from 200,000 fr. to 415,000 fr. Tramway cars 
were imported to a value of 124,696 fr. in 1905 (United States 
96,000 fr.), as against 112,105 in 1904 (United States 95,000 fr.) 
The exports of dynamo-electric machines amounted in value to 
2,691,470 fr. in 1905, as against 1,526,712 fr. in 1904; the chief 
exports are to Belgium, Spain, French Colonies and Italy. Con- 
ductors for electric machines, parts of electric apparatus and 
electric arc lamps were exported to a value of 5,000,985 fr. in 1905, 
as compared with 4,190,576 fr. in 1904; the chief exports are to the 
United Kingdom, Belgium, Spain and French Colonies, Electric 
accumulators were exported to a value of 447,946 fr. in 1905 
(United Kingdom 168,000 fr., Algeria 96,000 fr.) as against 
578,416 fr. in 1904 (United Kingdom 359,224 fr., French Colonies 


92,008 fr.). The exports of incandescent lamps decreased from 


1,562,304 fr. in 1904 to 1,528,584 fr. in 1905; the exports to the 
United Kingdom in 1905 were valued at 600,000 fr., almost double 
the exports in 1904; on the other hand, the exports to Germany 
decreased from 540,000 fr. in 1904, to 204,000 fr. in 1905. The 


exports of tramway cars in 1905 were valued as 79,618 fr. as against 
87,044 fr. in 1904. 


Reduction of Capital.—BasriaN METER Co., LrD.— 


A petition for reducing the capital of this company from £50,000 to 


£20,235 10s. is to be heard on March 26th before Mr. Justice 
Parker. 


Hull.—Messrs. D. Santonr & Co. (1906), LTD., have 
just completed for the Hull Corporation a 180-xw. generator arma- 
ture, which they rebuilt and re-wound to their own design. The 
firm make a speciality of this class of work, and have a suitable 
plant and department set aside for it, in their new London works. 


Combine Rumours.—A correspondent says it is 
rumoured that a fusion of interests is contemplated on the part of 
two firms engaged in the manufacture of electrical plant in the 
Manchester district, but nothing definite can be stated as yet. 


Correction.— With reference to the description of an 
electrostatic reflecting voltmeter, which we published in our issue 
of March 1st., Mr. Paul informs us that the sensitive А.О. voltmeter 
should have been described as Ayrton and Mather's voltmeter,” 


M these gentlemen are responsible for the principal features of the 
esign. 
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Book Notices, — Llettromotori Campion! e Metodi. di 
Misura delle Forze Elettromotrisi. By Dr, G. P. Magrini. 
Milan: Ulrico Hoepli. 1907. Price L. 2.—This little book, 
bearing this year's date, and made up into pocket size, containa 
details of all the primary cells that haye become known 
in practice, and of very many others which have never 
succeeded in obtaining a foothold outside of the expcrimental 
laboratory; not only this, but in the more useful types one 
finds information as to the modification that they assume in 
different countries. This comparison in regard to the Clark 
Standard cell is particularly interesting ; Messrs. Glazebrook and 
Skinner’s deductions (published in 1893) are accepted as the most 
reliable in connection with the stanclard cell, giving the voltage at 
1:4344 with a possible variation of 0:0007 volt, and further, that a 
current of 00001 ampere [can be taken from а cell per cm. sq. of 
sinc electrode without injury or greater reduction than 0:0002 volt 
per hour from the initial figure. In regard to each type of primary 
cell dealt with, information is given as to the exact result 
obtained with varying percentages of electrolytic strength, showing 
how the maximum voltage or the best lasting solution should be 
obtained. In the second part of the book, dealing with the 
measurement of electromotive forces, the author discusses two 
classes of instruments, one for measuring differences of potential 
where the creating cause may not necessarily continue and another for 
measuring electromotive forces. In connection with the first class, 
the Thomson electrometer, with the refinements of Addenbrooke, 
Curie, Dolezalek and others is fully described, as well as the care 
taken in manufacturing the best instruments and considerations for 
getting the most satisfactory results from the instruments when using 
them for comparative readings; a description is also given of the 
capillary electrometers of Lippmann and Ostwald, followed by 
measurements made with the ballistic galvanometer and a con- 
denser, and the methods adopted by numerous authorities in cal. 
culating and deducing the most exact results. The last 30 pages 
the author devotes to what he terms “industrial measurements," 
for which purpose he states that it is not usually necessary to 
measure fractions of a volt," but even in this field with the 
Carpentier potentiometer it is саву to read between 0°0001 and 
2:0 volts. 


Wissenswertes aus dem Dynamobau für Installateure. By Ernst 
Schulz. (Vol. III of Bibliothek der gesammten Technik.) Hanover: 
Dr. Jünecke, Price M.2.20.—' This book is intended to give a 
general idea of the methods of operation and the practical possi- 
bilities of the various types of electrical machines, and is especially 
arranged for those in charge of electric plant, sellers of such plant, 
and others wishing to get an insight into the action of electrical 
machinery without having any special knowledge of electrical 
design. The first part deals with direct-current machinery under 
37 headings, arranged in no particular order and touching on such 
points as: The rating of electric machinery, revolutions per minute 
and belt speed, standard and special macbines, sbunt, series and 
compound motors, motors for intermittent work, armature reaction, 
reversing poles, reactance voltage, the speed regulation of motors, 
reversal of direction of rotation and of polarity, design and method 
of connecting starting resistances, testing, efficiency determination, 
faults and repairs of machines, &c. The second part deals with 
alternating-current single and polyphase machinery, and includes 
articles on the nature of an alternating current, periodicity and 
number of poles, phases, rating of polyphase machinery, star and 
mesh coupling, exciters, synchronous motors, parallel running, 
single and polyphase induction motora, transformers, single-phase 
commutator motors, &c. The language is admirably clear and to 
the point, and the treatment is unconventional and obviously based 
on an intimate personal knowledge of the subject. The explana- 
tions ate, however, necessarily very much condensed, and it is 
probable that the class for whom the book is intended will have to 
take a good many of these on trust without attempting to under- 
stand them. The book concludes with an appendix giving a detailed 
discussion in simple language of the action of reversing poles on 
direct-current machines. The author considers these poles of the 
highest utility, and recommends their use on even quite small 
machines (from 1 H.P. upwards), as, though the price to the 
customer is no lower, he obtains a far better machine at the old 
price, The omission of an index should be rectified. 


Stromverteilungssyteme und Berechnung Elektrischer Leitungen. 
By Phil. Hüfner. (Vol. IX of Repetitoriens der Elektrotechnik). 
Hanover: Dr. Max Jünecke. 1906. Price M.8.—The subject of 
electrical distributing systems is one of the most important dealt 
with by the cen station engineer, and a book like this, 
giving in simple language the fundamental considerations which 
determine the design of such systems, should prove of considerable 
service in removing elements of guesswork from the subject. With- 
ont being an exhaustive treatise, it deals with practically all the 
important points systematically with the aid of only the simplest 
mathematics, and with very numerous fully worked examples in 
which every step isamply explained. A reader with no previous 
knowledge of the subject would find little difficulty in following 
the book from start to finisb. and yet the information given is 
generally ina form directly applicable to practical cases. Where 
necessary, references to the more advanced literature of the subject 
are given. The first two-thirds of the book are devoted to a 
thorongh consideration of the two-wire direct-current system, 
including the calculation of sections and voltage drops under the 
various conditions, and the determination of the best number and 
sizes of feeders and distributing cables. Thealterations introduced 
by the three and five-wire systems are then gone into, and the last 
шо of the book deals with alternating-current (single and poly- 
Phase) circnite, including the effecta of self-induction, capacity, 


and loads of low power factor, and the determination of the most 
economical generator voltage for any given conditions. 

" Darlington as an Industria] and Residential Centre" is the 
title of a small pamphlet received from the town cierk of Dar- 
lington, setting forth certain particulars regarding the nature and 
&tate of the trade of the town, and illustrating photographically 
some of its leading places of interest. 

Proceedings of the American Society of Mechanical Engineers." 
Vol. 28, No. 7. March, 1907. Baltimore, Md.: The Society. 

* American Society of Civil Engineers; Constitution and List of 
Members.“ February, 1007. New York: The Society. 

'" Proceedings of the American Institute of Electrical Engineers.“ 
Vol. XXVI, No. 2. Febrnary, 1907. New York: The Society. 
20 cents. 

Messrs. Whittaker & Co., of 2, White Hart Street, Paternoster 
Square, E.C., have published a new catalogue of the scientific and 
technical books issued by them. 

"The Physical Review." Vol. XXIV, No. 2. February, 1907. 
Lancaster, Pa., New York and London: The Macmillan Co. 

“The Railway and Commercial Gazetteer of England, Scotland 
and Wales.” Sixteenth Edition. 1907. London: McCorquodale 
and Co., Ltd. Price 10s. 6d. 

“ Record of Sports " is the title of a neat pocket booklet of about 
140 pages issued by the Royal Insurance Co., 1, North John Street, 
Liverpool. For anyone who is interested in cricket, football, golf, 
motoring and, in fact, sport in any shape or form, its pages contain 
a fund of useful information concerning records made during a 
good many years. This is the fourth edition issued, and the 
records of varicus sports and games are taken from oflicial sources. 
Among these statements are included the scores of the players at 
the Open Golf Championships, and summaries of the International 
and Inter-University contests, which, it is believed, have not 
previously appeared in print. 

" Manual of Electrical Undertakings and Directory of Officials 
for 1907." Eleventh Issue. London: The Electrical Press, Ltd. 
Price 15s. net. 


Bankruptey Proceedings.—F. B. Nicgorsox.—The 
adjourned first meeting was held on 13th inst. at the London 
Bankruptcy Court of the creditors of Frederick Baumgart Nicholson, 
a managing director of Nicholson & Robinson, Ltd. The debtor 
bas lodged accounts sbowing liabilities £777 15s. 2d. (unsecured, 


£322 153. 2d.), and assets valued at £257 1s. 4d. According tothe. 


debtor'a statements, and the observations of Mr. G. W. Chapman, 
Official Receiver, he (debtor) commenced businees in 1884. as an 
electrica] engineer and contractor in partnership at 9, Victoria 
Street, S.W., but in 1890 the firm failed, and a small composition 
was paid on the liabilities, amounting to about £2,000. He subse- 
quently carried on a similar business in partnership until about the 
end of 1899, from which date be was alone until Novemter, 1904, 
when his business was trausferred to a private company. '' Nichol- 
son & Robinson, Ltd.," then registered with a nominal capital of 
£2,000. The company took over tbe assets and liabilities, and the 
debtor was appointed first sole and later joint director of tbe com- 
pany at a salary of £300 per annum. In June, 1906, however, 
possession was taken by a receiver and manager on behalf of the 
debenture-holder. Since June, 1906, the debtor has bad only 
occasional work as а consulting engineer, for which he states £100 
is due to him. The failure is attributed by the debtor crtirely to 
his liability under judgments obtained against him by the peti- 
tioning creditor for rent and dilapidations in respect of a lease of 
premises in Cromwell Place, South Kensington. In the absence of 
апу proposal, the estate was left in the hands of the Official 
Receiver to be wound up in the ordinary course of bankruptcy. 

At a sitting of the London Bankruptcy Court last week, before 
Mr. Registrar Brougham, the public examination was held. His 
liabilities were chiefly in respect of a photographic business, in 
which be was a sleeping partner. The examination was concluded. 

Morton & Sampson (W. Morton and W. T. Sampson, electrical 
and mechanical engineers, Trinity Buildings, Corporation Street, 
Warrington).—April 3rd is the last day for receiving proofs for 
intended dividend by J. G. Gibson, trustee, Byrom Street, 
Manchester. 

F. E. WILLIAM8.—At the Birmingham Bankruptcy Court, before 
Mr. Registrar Whitelock, Frank Ernest Williams, electrical engi- 
neer, of 328, Coventry Road, Birmingham, appeared on his public 
examination, with liabilities £574 and deficiency £489. In reply 
to Mr. А. S. Cully, the Official! Receiver, the debtor said he was 29 
years of ago, and commenced business in March, 1905, as F. E. 
Williams & Co.—a mere trading name. Prior to that time he had 
been engaged as foreman to an electrical acce:sories firm at Truro. 
He started with £15 capital, and borrowed £150 from his father. 
Mr. Cully: How do you account for losing £145 up to August, 
1906? In the first place, it was due to getting out patterns, and it 
was about three months before one could get the article on the 
market, and wages were going on. You say it was legitimate loss 
in your trade ?— Yes. Well, that being your position in 1906, did 
you not think it about time you consulted your creditors? — Мо, 
because I had a contract for about £2,000, which I thought would 
enable me to carry through. Debtor added that he lost £60 on the 
contract owing to 8 rise in the price of metal, and partly to the 
fact that the article for which he had contracted, though mecbanic- 
ally right was electrically wrong. Mr. Cully: Was rot that & mis- 
take which your knowledge as an electrical engineer should have 
prevented ?—Certainly. The examination was adjourned until 
April 15th. 

T. E. К. PHiLLiPSs.— The first meeting of the creditors of Mr. 
T. E. R. Phillips, electrical engineer, of Liverpool, was held at the 
Official Receiver's office yesterday (Wednesday). 

; Е 
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Catalogues and Lists.—Mkssns. JOHNSON AND 
PHILLIS, Lro., Charlton.—New list (52 pages, with thumb index to 
different sections) giving tabulated information concerning their 
wires and cables for electrical purposes. A score or more pages 
contain data concerning different classes of association cables, 
together with prices; non-association cables are next dealt with in 
a similar way, Paterson's fireproof wires and cables, and sundry 
otherlines following. 'The recent extensions to the firm's cable 
works and their latest machinery, enable the company to accept 
orders for cables to be made to any practicable specification, 
including bituinen or paper-insulated, lead-covered апа armoured 
electric light cables, and dry core telephone cables. We are asked 
to say that copies of this list can be obtained by anyone interested, 
on application to the firm. 

Carron Co., Carron, N.B.—Abridged catalogue (60 odd pages) 
containing particulars of their various castings, including wheels, 
furnace grates, manholes and many general lines. 

Messkgs. Guest, KEEN & NETTLEFOLDS, LTD., of Broad Street, 
Birmingham, have just reduced their discounts on iron and brass 
wood screws, and a revised list of discounts is now in circulation. 

Messrs, G. Stravs & Co., Lro., 211, Upper Thames Street, Е.С. 
—12-page pamphlet, being a catalogue and price list of electric 
fans for desk, wall, cciling and other service. Copies of the list 
will be sent on receipt of a request. 

Messrs, J. T. WILLIAMS & Sons, 73, Queen Victoria Street, 
E. C.— Circular relating to Gem" electric lamps. 

CHLORIDE ELECTRICAL STORAGE Co., Lro, Clifton Junction, 
Manchester. Circular No. 17, relating to their battery and booster 
plant for the alternating- current station of Messrs. Harland and 
Wolff at Belfast. The Highfield booster is employed for con- 
trolling batteries for exciting the alternator fields. The battery 
consists of 112 CW8 Chloride cells in lead-lined wood boxes (1,000- 
ampere-hours’ capacity), arranged on a three-wire system, each half 
being in series with a Highfield booster. The neutral wire is only 
used in emergency for throwing over on to a set of c.c. bus-bars 
supplying power at 115 volts for portable tools or temporary work 
used in ship construction. The Harland & Wolff powcr-house 
contains three 750-K w. three-phase alternators and two 750-K W. p.c. 
generators. The exciting current for all these machines is taken 
off the outers of the accumulator bus-bars. "There is also & load on 
the battery bus-bars consisting of about 12 pumps, overhead cranes, 
four berring motors, &c. ln parallel with the battery is a с.с. 
steam-driven set giving 250 amperes at 230 volts. 

Messrs. W. T. GLOVER & Co., Ітр., Trafford Park. New catalogue 
(78 pp., approximately 8 in. by 54 in.) of their rubber insulated wires, 
cables, and flexibles. The tabulated matter is most clearly printed 
and neatly set out. Tables of details of standard sizes of con- 
ductors lead off and bring one tothe different classes of association, 
non- association, and other manufactures of the firm, a handy thumb 
index facilitating the user's reference to the various sections. 
Together with the catalogue, we have also received а copy of a 
report by Messrs. Bertram Blount and G. L. Addenbrooke, record- 
ing their experience of Glover's vulcanised bitumen class cables 
which they have submitted to exhaustive electrical, chemical, and 
mechanical tests. 

DEUTSCHE — TELEPHONWEBRKE,  Berlin.—Finely illustrated 
brochure containing a full description in English of the com- 
pany's telephone instruments and exchange equipments, as ex- 
hibited by them in the Milan Exhibition last year. 

W. T. HEsNLEY's TELEGRAPH Works Co., Lro., London and 
North Woolwich.—80 pp. (8! in. by 11 in.) price list dated March, 
1907, containing full particulars in tabular form with prices 
brought out prominently in red, of their electric light cables and 
wires insulated with vulcanised апа unvulcanised rubber, &c. 
Association and non-association cables, pure rubber wires, and 
flexible cords are all dealt with in turn. 

British INSULATED AND HeEtssy CanLEs Lrp., Prescot.— 
Several new publications for filing with those already issued. 
No. P 26 finely illustrates the Prescot cable grips for drawing 
cables into ducts; No. 22 describes the Prescot rail bonds for 
railway and tramway service; No. 23 deals with noiseless 
paper pinions; No. 21 with the trolley wheels; and No. 24 
with the company’s No. 6 electric welder. A 16-page publica- 
tion also received, contains information, together with admirably 
executed illustrations, relating to feeder pillars for lighting and 

wer distribution. 

ш LoxDOoN ELECTRIC WIRE Co., Lrp., Playhouse Yard, Golden 
Lane, E.C.—This company has also issued a new trade catalogue 
getting forth full tabulated details of its different classes of electric 
light and power cables and wires. As in other савев, this revised list 
bas been published in order to remove the inconvenience arising from 
the use of a list to which percentages have to be added, as has so far 
been the case. Dynamo brushes, instrument and resistance wires, 
fuse wires, jointing materials, ebonite sheets, rods, &c., are among 
the other manufactures listed in these 60 pages. | | 

Messrs. Royce, LTD., Trafford Park.—Leaflet illustrating an 
installation. of eight of their 30-cwt. electrically-driven jib cranes, 
and also one of four of their electrically-driven сарвќаов and 
13 standard fairleads supplied by them last year for the Neptune 
Street goods warehouse at Hull, of the Hull and Barnsley Rail- 
way Co. A few particulars of their duty and special features are 

iven. Some figures are printed of the performance of the plant 
Aarne а four days’ exhaustive test in December last. 


Receiving Stolen Goods.—At Birmingham on 1 ш 
inst., Wm. H. WarGHT, 27, a marine store dealer, was 3 d 
12 months' bard labour for receiving 504 lbs. 1 papa m) 
way trolley fittings, the property of Md , Kerr o., Ltd, 
and a quantity of copper belonging to another firm. 


Trade Announcements,—Merssrs. DYER & Үосҳс, 
electrical engineers and contractors of Stansted, Essex, have 
recently moved into larger works, and have considerably increased 
their plant. They are now quoting for the supply of tramway 
supplies, including commutators, commutator bars and segmenta, 
armature and field coils, controller fingers and contacts, carbon 
brushes, &c., and have opened a department for complete repairs 
to armatures. a line in which they are now specialising. 

Messrs. F. Wooprin & Co., electrical engineers, 20, Frodsham 
Street, Chester, have acquired the electric wiring installation 
business of Messrs. Brook, Hirst & Co., electrical engineers, of 
Chester. 

Tue ILLUMINATING ENGINEERING Society has removed its 
office to 25, West 39th Street, New York City. 

Messrs. JOHNSON & PHILLIPS, LTp., of Charlton, have opened 
a department for the manufacture of their system of aerial rope- 
ways whose special merits are claimed to be: adaptability to 
curves, loading and unloading faculties, suitability for inclinea up 
to one in two, and saving in cost of transportation. 


Fire.—On the evening of the 12th inst. a fire occurred 


at the stores of the Electric Ignition Co., Sampson Road North, 
Birmingham. 


Dissolution.—Merssrs. H. Hooper and F. W. Neary 


(Hooper, Neary & Co., electrical engineers and contractors, 220, 
Trafalgar Road, Greenwich) have dissolved partnership. Mr. 
Hooper will attend to debts, &c. 


Westinghouse Manufacturing.—We are informed that 
the British WESTINGHOUSE ELECTRIC AND MANUFACTURING Co., 
Ітр., of Trafford Park, Manchester, are, and have been for some 
time past, very busily engaged in their various electrical and engine 
departments. In turbines alone there are over 75,000 Kw. on order, 
mostly for erection in this country (London, Huddersfield, 


Rhymney, &c.), but quite a considerable proportion are to go to- 


Japan, Russia, France and Melbourne. In turbo-generators for 
Giovi (Italy), St. Petersburg. Japan, Melbourne, abroad; and at 
home for London, Bristol, Neasden, Middlesbrough, &c., 
machines to the extent of 40,000 Kw. total capacity are passing 
through the shops. One turbo-generator of 400-Kw. capacity 
is for the Czar of Russia, to light his Palace of Tearskoe 
Selo, near St. Petersburg. The new type of gas engine, which has 
been on the market some five months, bas, we are im formed, met 
with gratifying success, and orders aggregating 6,000 n.H.P. have 


been placed for delivery in Buenos Ayres, Gibraltar, Heysham 


(Docks), Runcorn, &c. In electrical car equipments, in addition 
to orders having been received from several other corporate bodies 
—including Bury and Coventry—the London County Council have 
placed an order for 300 car equipments and magnetic brakes. This 
is the largest of five consecutive orders placed with the company 
for car equipments. We understand that out of a total of 1,050 
electric cars purchased by the L. C. C., 834 equipments and 1,040 


magnetic brakes are of the British Westinghouse Co.'s manu- 
facture. 


Club Dinner.—The first annual dinner of the British 
Westinghouse Engineers' Club took place last Friday at the Grand 
Hotel, Manchester. The chair was occupied by Mr. J. S. Pock, 
supported by Mr. N. Charlton, managing director of the company. 


LIGHTING and POWER NOTES. 


Belfast.—The Tramways and Electrical Committee on 
the 18th inst. recommended that twenty-five new double-deck cars 
should be ordered. A tabulated statement of the resulta of the tests 
carried out on the engines, supplied by Messrs. Combe Barbour, 


Ltd., for the purpose of ascertaining the amount of steam con- 
sumption, was read. 


Brighton.—The town clerk has been served with a writ 
for an injunction to restrain the Corporation from carrying on the 
electricity works at North Road so as to cause nuisance and annoy 


ance to persons using or worshipping in certain churches and 
buildings adjacent. ` | 


Carlisle.—The Corporation has decided upon the 


following revised scale of charges for energy for power purposes, 
on the two-rate meter system :— 

September 15th to 80th from 4.80 p.m. to 10 p.m. 

October and November 

December and January 

February aor Maren 

кн рне consumed during other hours 1d. per unit. " 

і d 400 uni 

Power consumers who take less than 100 units per quarteranc 
per annum per KW. installed will be charged 2d. per unit. Those 
who consume less than 30 unite per quarter and 120 units per d 
will be charged lighting rates. Hitherto a flat rate of 2d. per uni 
has been charged for power purposes, and it 18 hoped by the new 
scale now introduced to stimulate a demand for energy for powet, 
and considerably improve the load factor of the station. A m. 
liminary canvass of the district has been encouraging. Since 
97th ult. about 60 н.р. of motors has been booked. 


E E „ 914. per unit. 


+ 4 ”„„ dd 
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Canada.—Toronto.—The following is a comparison 
of the rates proposed to be charged by the Electric Power 
Commission with those at present charged by the Toronto 
Electric Light Co. :— 


Per year. Commission, Company. 
1 H.P... E T dia a m 46. 00 2180.00 
B u.. ads КЕ -€ us s $42.00 5:90.60 
5 R. p. 8 - 85 26 a 439.00 390.00 

10 n.r. .. z% - vs E es sx 33.00 60.00 

15 н.р... 2 2 m 1 5 a 90.00 60.00 

45 H. v. ae bs 855 к Is S. 00 864.00 

50 Н.Р, .. dx 2 zs КЕ a $22.00 251.00 
А E 18.00 — 


$25,000,000. It has been announced that the Cataract Power Co., 
of Hamilton, and its general subsidiary companies are about to be 
merged in this new company. The Dominion Co. has also a con- 
trolling interest in the Hamilton and Brantford Electric Railway 
Co., and the Western Counties Klectric Co, of Brantford, is to be 
included in the merger. 

NIAGARA FALLS (ONT.).—— The Niagara Falls (Ontario) Power Co. 
is enlarging the capacity of its power house by an extension of 
160 ft., for two additional units of 12,500 н.р. each. 

Orrawa.—The City Council has decided to inquire of the Metro- 
politan Electrical Co. for terms on which the municipality could 
acquire control of the company’s plant. The completion of the 
plant would cost about $250,000, and 100,000 H. p. could be 
developed. 

The Minister of Inland Revenue is introducing legislation at the 
present session to provide for Government inspection of meters 
used in connection with the supply of electricity for power 
purposes. This is to afford users of electric power the same 
assurance as they already get in the casc of electric lighting. 

HarrrAx, N.S.—The successful tender for lighting the city was 
made by the Halifax Electric Tramway Co., at $65 for each 
2.000-c.P. enclosed arc lamp, and $21 for each 50-c.r. “ Bernstein 
lamp. 


Continental Notes.—SwiTZERIAND.—The negotiations 
which have been under way for several years between the Swiss 
and the Baden Administrations witb regard to the erection of a 
water-power station at Augst Whylen, near Basle, are now drawing 
to а satisfactory conclusion, and the work of construction will be 
begun in the course of the present year. The portion of the Rhine 
involved has an extent of 7'9 kilometres, the height of the 
waterfall being 8'4 metres. The effective power at the turbines is 
estimated to be 30,000 H. P. 
both banks of the river.— El«ktrolrchnik und Maschinenbau. 

FRANCE.— The theatres and the large hotels and vares in Paris 
are reported to have taken precautions in view of the rumour tbat 
the electricians intend striking again. 


Ealing.—The L.G.B. has informed the T.C. tbat it will 
defer its decision upon the application of the Council for sanction 
to borrow £7,000 for the purchase of a 750-kw. set, until the Council 
has considered the proposals of the Metropolitan Electric Supply 
Co., and informs the Board of the result. The Committee informed 
the Board that, after careful consideration, the Council was satisfied 
that it could generate electricity at it own works at far less 
than the cost of buying in bulk from the company at the terms 
offered, and that there did not appear any probsbility of the com- 
pany offering more favourable terms. It has since been arranged, 
however, that the engineer to the Metropolitan Electric Supply Co. 
shall meet the borough electrical engineer and the chairman of 
the Council, for the purpose of discussing an amended offer which 
will be submitted by the company. 


Hastings.—A L.G.B. inquiry was held on March 13th 
into the application of the T.C. for a loan of £4,400 for E.L. 
purposes. 

Ireland.— Delegates of the counties of Kildare, Carlow, 
and Wicklow have just held а meeting and approved of a scheme 
for ^ joint consumptive sanatorium, which is to be provided with 
an E.L. installation. 

The Joint Committee of management of the Tyrone and 
Fermanagh Lunatic Asylum, at Omagh, has decided to employ 
an expert to estimate the probable cost of an E.L. installation. 


Kearsley.—The U.D.C. has been informed that the 
Lancashire Electric Power Co. does not intend to proceed with 
its application for an E.L. Order. 


Rettering.—The U. D. C. has applied to the L. G. B. 
oe loan of £3,500 for the extension of the plant at the electricity 
works, 


. Leyton.—A private resident having asked the U.D.C. 
if it would consent to his taking a supply of energy from a 
local tradesman, the Council decided to reply that it could on 
no condition give its permission to such a course. A Councillor 
raised the point that the Council bad nothing to do with the 
matter, and that the latter had no power to prevent such a supply 
being give 


Long Eaton.—On the recommendation of the electrical 
engineer, the U. D.C. bas resolved to advertise for tenders, and 
арр:у for a loan for extensions to the generating plant to meet the 
coming winter's load. It is proposed to install a 500-K w. set with 
boiler and accessories. | 


Power stations will be erected on | 


Liversedge.—The U.D.C. has decided to consent to the 
application of the Electrical Distribution of Yorkshire, Ltd., for a 
prov. order for E.L., providing the compulsory area is satisfactory. 


London.— Sr. Paxcras.—The district auditor, in his 
annual report upon the accounts of the B.C., says he finds that 
although £18,220 has, up to date, been transferred from the elec- 
tricity undertaking to the relief of the rate funds, these transfers 
have stripped the undertaking of any working balance outside of 
the sums shown as reserves. Of the £35,630 appropriated as 
reserve funds, but not invested as such, only about £10,000 was on 
March 31st last available for the purposes for which it was so 
appropriated ‘after deducting the £5,000 subsequently transferred 
to the rate funds). It follows that unless it was assumed that the 
amounts appropriated as a reserve fund were greatly in excess of 
the needs of the casc, it must be held that the whole of the trans- 
fers of £18,220 to the rate fund had been premature. The E.L. 
Committee has had under consideration the question of encourag- 
ing the display of electrical fittings, &c., by electrical firms in the 
borough, and has resolved (subject to the usual sanction) that a 
rebate, for 12 months, of 50 per cent., as an experiment be allowed, 
in the case of bond fide electrical engineers and titters, off the 
charges for energy supplied for display purposes 

WoornwicH.—The B.C. on the 14th inst. struck rates for the 
ensuing half-year, showing an increase in Woolwich of 1s. in the 
£ for the year, in Plumstead an increase of 1s. 4d. for the year, 
and in Eltham an increase of 6d. for tbe year. It was explained 
that these increases were chietly due to the loss on the E.L. under- 
taking. 

HaMPSTEAD.—The L. C. C. has sanctioned a loan of £10,300 for 
electrical purposes. The B.C. bas rcsolved to carry out the fol- 
lowing works and obtain the plaut named, in order to provide for 
next winters demand, ana to improve the supply :—Three 
75-Kw. transformers, £306; feeders, £1,114; additional dis- 
tributors, £483. 


Mansfield.—The T.C. has received from the L.G.B. 
sanction for loans of £3,145 for mains, £402 for meters, £193 for 
excess expenditure, and £3,502 for new works. In ect of excess 
expenditure, £1,308 was applied for, and £1,115 was disallowed. 


Middlesbrough.—The T.C. has decided to accept the 
offer of the Cleveland Electric Power Co. for a supply of encrgy in 
bulk. 


Newcastle.—A correspondent informs us that the New- 
castle-upon-Tyne Electric Supply Company has arranged to drive 
a tunnel under the Tyne in order to carry its mains into Durham 
county. The tunnel, which will be driven from Wallsend to 
Hebburn, will be 1,015 ft. long, by 51 ft. interoal diameter, and 
situated about 48 ft. below low watermark. It is stated that the 
tunnel is an alternative toa recent scheme for carrying mains across 
the river by means of two towers erected on the banks of the 
river. This idea, however, had to be abandoned. 


Jewport.— The T.C. last week decided to apply to the 
L.G.B. for sanction to borrow £10,000 for electrical purposes. 


Newquay.—The U. D.C. has accepted the tender of the 
Electric Lighting Co. for public lighting for seven years. 


Oldbury.—The C. D.C. has decided to transfer the 
E.L. Order to the Shropshire, Worcestershire, and Staffordshire 
Electric Power Co., who will pay the Council £600. 


Runcorn.—The U. D. C. has been notified by the B. of T. 


of the revocation of the E.L. order. 


Smethwick.—The T.C. on March 14th passed a resolu- 
tion,agreeing to transfer the E.L. order to the Birmingham and 
Midland Tramways Co. 


South America, — Brexos AYRES. — The Compania 
Allmana Trans-Atlantica de Electricidad has acquired an extensive 
area of land in Buenos Ayres on which to establish a large new 
generating station for lighting and power purposes. 

Rio DE JANEIRO.— The Rio de Janeiro Tramway, Light and 
Power Co. announces that the E.L. service in the city was inaugu- 
rated on March 17th, being operated with power derived from 
the preliminary water-power installation at Rio dos Lagos. 


Southampton.—The Т.С. has reduced the price of 
energy for lighting by id. per unit. 


Wakefield.—The City Council has resolved to apply to 
the L. G. B. for sanction to borrow £7,250 for E.L. purposes. Of 
this sum it is proposed to borrow £754 for buildings, 44, 800 for 
mains, and £1,314 for sub-stations. 


Willesden.—The U. D. C. is to enter into a three years’ 
contract with Messrs. McVitie & Price, biscuit manufacturers, for 
the supply of energy to their works at a flat rate of 1d. per unit for 
both light and power purposes. The minimum annual consumption 
is estimated at 160,000 units for power and 5,000 unita for lighting. 


Willington.—The U. D. C. has decided to adhere to its 
resolution prohibiting the use of overhead mains by the County of 
Durham Electrical Power Distribution Co. The company offered, 
if overhead wires were used, to supply energy at 3jd. per unit, ns 
against 7d. if not allowed. 
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TRAMWAY and RAILWAY NOTES. 


W — 


Belfast.—With regard to the Cavehill and Whitewell 
Tramways Bill, now before the Huusge of Commons, the Tramways 
and Electrical Committe has resolved upon a conference between 
delegates of the Corporation and representatives of the company. 


Canada.—Toronxto.—The following table gives an 


interesting comparison of the earnings of the Montreal and 
Toronto electric street railways for 1906 :— 


MONTREAL, TORONTO. 
.. $3,100,486 — 33,100,789 
А &1,850,719 &1,616,556 


Gross earnings. 
Operating expenses 


te 


Percentage of expenditure to gross earnings .. 59°69 ^, 52-94 % 
Net earnings à vs en E EY .. $1,249,760 21,469,224 
Percentage of net income on capital. 810 17% 20 90 * 

Fixed charges Я %168,599 £217,199 
Dividends .. 700, 000 $460,241 
Surplus 


F 524,770 81.970, 658 
Proportion paid to city under company's charter S178, 408 $948,663 


Passengers carried is > 76,356,009 76, 106,982 

Loxpox (Or.). -A Canadian correspondent informs us that the 
South-Western Traction Co., running from London to Port Stanley 
by way of St. Thomas, has found its trolley system, which was 
patented at Budapest, Hungary, impracticable, and has been obliged 
to replace it with the system in use in Cauada. 

OTTAwA.— The report of railway statistics in Canada for the year 
ending June 30th, 1906, has just been laid on the table of the 
Dominion Parliament. In regard to electric railways, the report 
shows a total mileage at the end of June last of 813 miles. Ontario 
has 441 miles, and Quebec comes next with 198 miles. Net earnings 


for the ya totalled $4,291,834 ; 12 passengers were killed, as 
compared with 30 in 1905. 


Carlisle.—The local tramway company has again intro- 
duced $d. fares on its system. Halfpenny fares were abolished 


on January lst last, but that step has evidently not been 
satisfactory. 


Continental Notes.—ITaLy.—<A company has just been 
formed at Pallanza, on Lake Maggiore, under the title of the 
Società Anonima Verbano per la Trazione Elettrica, and with a 
share capital of 3,000,000 lire. The object is the construction and 
working of anelectric railway along the western shore of Lake 
Maggiore, from Intra vid Pallanza to Fondotoce, where it would 
cross the Simplon railway, and then proceed to Omegna on Lake 
Orta. It is proposed to equip the railway on the single-phase syatem 
devised by Dr. Finzi. The principal interests in the undertaking 
are those of the Banca di Busto Arsizio and the Nuione Elettro- 
technica Italiana of Milan, which will undertake the technical 
execution of the work. 

France.—Orders have just been placed with the Westinghouse 
company at Havre for the electric material for the generating 
station and the rolling stock of the Tergnier-Anizy railway in the 
department of the Aisne, which the concessionaire company hope 
to complete by June of this year. The railway has a length of over 
31 km., and offers only slow curves and rises of 7 per cent. It has 
the distinction of being the first in France which will be worked 
by single-phase high-pressure current on the Westinghouse system. 
The generating station, situated at Saint Gobain, will be equipped 
with two single-phase 300-xw. alternators, at 25 cycles. The single- 
phase current will be produced direct at 3,300 volts and distributed 
along the line by means of an 8-mm. copper wire hung from a steel 
cable. The passenger carriages will be equipped with two 40-H.P. 
motors, while locomotives in the shape of freight wagons will be 
used to draw the freight trains.—L’Eclairage Electrique. 

TURKEY.—The Turkish Government has cancelled the concession 
to the Société des Tramways de Constantinople, which expires in 
1913, in favour ofla new one which will run to 1993. The company 
on its part undertakes to construct three new lines within a period 
of five years, and to double and extend certain others. It has also 
contracted to substitute electric for horse traction, and to take the 
necessary energy from the generating station which is to be 
established. 

BALEABIC ISLES.—4A scheme for the construction of an electric 
railway between Palma and Soller, on the island of Majorca, with 
which is conjoined the lighting of the latter town, has been pre- 
pared by the Industria Electrica de Barcelona and the Gramme 
Syndicates, and the necessary surveys are actively under way. 
The estimated cost of the prospected Palma-Soller railway is 
1,780,000 pesetas, of which 1,160,000 is allotted to the construction 
of a tunnel 2,116 metres long through the Alfabia mountain, 120,000 
being set aside for two smaller tunnels. The central station is 
estimated to cost 150,000 pesetas, the balance being for track 
work, &c. 

HuNGABY.—An electric railway is to be built connecting Heviz 
with Keszthely, at ап estimated cost of 260,000 К. 


Liverpool.—AÀn animated discussion occurred at the 
meeting of the City Council on 14th inst., when the Tramways 
Committee submitted а report of the consulting electrical engineer 
with regard to the building of tramcarsat the Lambeth Road works. 
Mr. Stoddart opposed the idea, and moved an amendment to refer 
the matter back, while Alderman Williams thought the work could 
be done equally as well and cheaper by outside contractors. It was 
not a case of building an odd car now and then, but of spending 
£50,000. Cars, fully equipped and built at Preston, it was stated, 
cost £630, while those turned out at Lambeth Road cost something 
like £600 each. Inthe end, the amendment to refer the report 
back was defeated by 51 votes to 6, and the minute was adopted. 


London. Br. PANCRAS«—-Às a means of overcoming 
difüculties involved in the re«construction of the tramway from 
Grays Inn Road to Pentonville and Caledonian Rosds for electric 
traction, the В,С. has enggested to the L С.О, the oonstme. 
tion of a bridge across the Metropolitan Railway, We learn 
from the daily press that the L.C.C. engineer is in informal com. 
munication with the railway company's engineer on the subject. 

WoorwicH.—The B.C. on the 14th inst., agreed to the adoption 
of the overhead trolley system for a tramway from Beresford 
Square to Wickham Lane. It further resolved to urge the L.O.C. 
to construct tramways from Wickham Lane to Knee Hill, and from 
Beresford Syuare to Eltham. 

L.C.C.—At the meeting on Tuesday, approval was given, subject 
to future revision by the present Council, of the former Council’s 
estimate of £2,050,000 for expenditure during the year 1907-8 on 
Acte relating to tramways, the Council's Tramways and Improve- 
ments Bill (if it becomes law) and the Council's Electric Supply 
Bill (if it is passed). 

The Highways Committee, which deals with tramway snd 
electric lighting matters, was constituted as follows:— George 
Alexander, Sir R. M. Beachcroft, A. Shirley Benn, Sir John Benn, 
F. Hall, Earl of Kerry, Isaac Mitchell, R. H. Montgomery, P. E. 
Pilditch, W. B. Stewart, W. W. Thompson, Lord Alexander Thynne, 
Henry Ward, D. 8. Waterlow, and Howell J. Williams. 

City AND SoutH Lonpon RAILWAT.— We understand that the 
extension of tbis line from Islington to Euston is practically com- 
pleted, and that it will be opened for traffic about the 11th prox. 


Luton.—In regard to the recent decision of the T. C. to 
apply for a loan of £14,500 for extensions of plant, mains, &c., it 
has since been decided to apply for an additional sum of £2,500 in 


respect of traction plant. There is a possibility of tramways being 
shortly established in the town. 


Nottingham.—An extension of the Corporation tram- 
ways to Sneinton was formally opened on the 14th inst. The 
work has been carried out by the Corporation under the super- 
vision of the city engineer. 'The extension comprises about three 
miles of double track. 

It is reported that the Corporation Tramways Committee has 


decided to abolish centre poles and to re-erect the trolley line on 
span wires. 


Paisley.—Final arrangements have been made by the 
Paisley District Tramway Co. to proceed with the scheme of 


connecting Barrhead with the Glasgow Corporation system to 
Rouken Glen. 


Swindon.—At the recent monthly meeting of the T.C., 
the Finance Committee announced that it would be necessary to 
call for а rate of 1s. in the £ in respect of the compensation claims 
arising out of the tramway disaster last year. It was stated that 69 


of the 72 claims had been satisfactorily settled, the amount paid 
being £18,000. 


United States.—From the Railway and Engineering 
heview, we learn that an inquiry has been held into the recent 
accident on the New York Central R.R., when a surburban electric 
train on the Harlem division left the track. The jury brought in 
а verdict to the effect that derailment was due to excessive speed 
on a curve, which resulted in lateral pressure on the outer rail and 
thus sheared the spikes holding the rails to the ties. The railway 
company was held by the jury to be culpably negligent for the 
accident. A recommendation was passed that all railways in the 
state (N.Y.) be compelled to reinforce the fastenings of the outer 
rail on all curves by additional spikes, rail braces or increased 
super-elevation. Owing to lack of information, the speed of the 
train that left the track could not be determined. The jury 
further recommended that the company be compelled to install 
such recording instruments, or make such tests to determine the 
speed under varying conditions, as will enable its motormen to 
judge of the speed at which the trains are running. This informa- 
tion is to cover speeds at three different positions of the controller 
handle, and is to be tabulated and placed in a prominent position 
in the cab of each electric locomotive. Asa result of the inquiry, 
orders have been issued that trains within the electrical zone must 


not exceed а speed of 45 м.р.н. on the straight, nor more than 
35 M. P. H. round curves. 


York.—The tramways company having withdrawn its 
application for powers to construct electric tramways, the T.C. has 


appointed a Committee to consider the question of providing 
electric tramways for the city. 


TELEGRAPH and TELEPHONE NOTES. 


Australia.—The introduction of the toll system of tele- 
phone charges is being effected rapidly in Sydney, Melbourne and 


Brisbane. The new service allows of 1,000 free calls in the half- 
year. 


Wireless Telegraphy.—The Select Committee of the 
House of Commonsgappointed to consider the Radio-Telegraph 
Convention began its sittings last week. (See also our Notes” 


es.) 

“it the end of this month the German warship Viveta will sail 
in the Atlantic for two months, to carry out experiments in wireless 
communication with the Nauen and other stations, for determining 
the distances at which communication can be established, &c. 
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Canada.—The Bell Telephone Co. has offered to allow the 
Corporation of Quebec to lay its wires in the company’s underground 
conduits, free of charge, instead of carrying them overhead. The 
company now owns 571 exchanges and 1,160 agencies, serving 95,145 
stations. The long-distance lines owned by the company amount 
to 43,400 miles of wire on 9,391 miles of pole line. The receipts 
for the year 1906 were 34,139,335, and the expenses $3,146,480, 
leaving a net revenue of $992,855. A dividend of $726,677 was 
distributed, and the reserve funds increased by $250,459. The total 

id-up capital is $9,980,000, and the various reserve funds amount 
to $3,830,848, while plant and patents are reckoned at $13,738,001. 
The charge to subscribers in Montreal is $50, against $125 at 
Pittsburg, $100 in Cincinnati and $92 in Buffalo. 

The independent telephone movement flourishes in Canada. 
There are now six independent companies in Ontario covering an 
area of 38 miles x 12 miles, and subscribers have intercommunica- 
tion with all six systems. This work has been accomplished within 
& year, which goes to show that the independent movement in 
Canada has taken deep root, especially in the smaller urban 
districts, where it is still impossible to get Bell telephones installed 


at any price. 


Message-rate System.—The veracity of the P.O. tele- 
phone meter has been called in question. Mr. W. H. Booth, writing 
to the Times of the 15th inst., complains of an excessive overcharge 
—40 excess calls in 17 days. Mr. W. Н. A. Berry, in the Times of 
the 19th inst., complains of similar overcharges, which, however, 


he succeeded in defeating. 


Northern Nigeria.—In a recent report to the Colonial 
Office, Sir F. Lugard states that the Sokoto telegraph line was 
rapidly pushed forward during 1905, and notwithstanding the 
difficulties of transhipment and porterage at the Niger rapids, the 
line reached Jega, 90 miles south of Sokoto, before the end of the 
year. It is a permanent line throughout, on iron poles. . It has 
been carried on vid Ambrusa (capital of the Gando province) and 
Argungu, and reached Sokoto on May 18th, 1906. The value of the 
telegraph line was demonstrated in the outbreak at Sokoto in 
February, 1906, when, in consequence of the telegraphic news 
received, the Governor was able to place reinforcements at Sokoto 
by about the same date that the news would otherwise have reached 
him. In fact, it was owing to the telegraph that a very serious 
situation was averted. The Zaria Bauchi section was completcd as 
a temporary line on wooden posts, and the extension towards 
Bornu was completed within 25 miles of Nafada, on the Gongola, 
and had reached Gujba, in Bornu, early in March, where material 
for the forward extension had already been accumulated. The last 
50 miles of the Yola line were completed on permanent poles. During 
1905, 155 miles of permanent lines were constructed, and 205 miles 
of temporary, making a total of 1,291 miles of permanent line and 
410 miles of temporary line at the end of 1905. It is very urgently 
necessary that during the coming year the greater part of the 
temporary lines should be converted to permanent lines, or partly 
во, viz., by making every second or third pole of iron, since the 
destruction of the wooden poles by white ants renders their main- 
tenance very costly, and the lines are continually breaking down. 


Telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED, REPAIRED, 


Paramaribo.Cayenne .. we T > .. Nov. 27, 1906 .. "T 
Cayenne-Pinheiro nel we s А .. Aug. 18, 1902.. we 
St. Lucia-Martinique .. as as © .. May 7, . 1902.. és 
Dominica-Martinique .. - ee „= .. May 7, 1902.. 
Curacao-Coro 

Curacao-La Guayra р Closed., as - .. Jan. 19, 1906 .. oe 
Curacao-Maracaibo 

Reissa-Issa and Reissa-Yemani (Yemen). . . . Oct. 22, 1902. 
Tarifa-Tangier .. m T e Fs .. Jan. 18, 1904. 
Port Arthur-Chifa (Closed) ae @e ee os Mar. 9 * oe 
Garacbico-Santa Crus ee ee oe oe y 12, 1906 .. ae 
Las Palmas-Arecife ee ee ee ee ee Aug. 18, 1906 .. ee 
New Brunswick-Prince Edward Island  .. .. Jan. 9, 1907 .. es 
Odessa-Kilios pez " wis "T es N Я - 
Tenedos-Chio PT ТА $5 is 
Panama-Buenaventura .. 

ht. Elena-Buenaventura 
Mozambique-Majunga .. "S 
Trinidad-Demerara € d 2s 


LANDLINES. 
Puerto-Barrios ee ee oe ee ee ее Aug. 28, 1902 ee ee 


“7 Mar. 13, 1907 


CONTRACTORS’ COLUMN. 


OPENINGS FOR NEw BUSINESS. 


ACCRINGTON.— Victoria Hospital; extensions to cost £10,000. Secretary of 
the Accrington and District Victoria Hospital Committee. 
ACTON, W.—Four villa residences (41,700 each), Edward Evans, architect, 
Lavender Hill, London, 8.W. 
Mission church and hall. G. P. Pratt, architeot, High Street, 
Acton, W : 
AMBLESIDE.—Grammar school. Walker, Carter & Walker, architects, 
Windermere. 
AMMANFORD (CarnmartHENSHIRE).—Council school (£7,447). Jones Bros., 
. builders, Tirydail, Swansea. 
BELFAST.—Library in Donegal Road. Graeme-Watt & Tulloch, architects, 
Tla, Victoria Street, Belfast. 
BIRKENHEAD.—Wards at workhouse (24,600). R. Rothwell, builder, 
Birkenhead. 
Additions to infirmary and nurses’ home 5,987). H. Vickers and 
Son, builders, Waterway Street, Nottingham. 


‚ BLACKBURN.—New warehouse for the Lancashire and Yorkshire Railway 


Co. R.C. Irwin, Secretary, Hunts Bank, Manchester. 


BRADFORD.—High.class school. R. Calvert, architect, Forster Square, 
Bradford. 


BRITHDIR (Carvirr).—97 houses, J. L. Smith, srobitect, Aberdare. 


BURNTISLAND (Frirz).—Restoration of Parish Church. Sir R. Anderson, 
architect, Edinburgh. 

BURTON-ON-TRENT.—Court house and police station (£10,000 and £12.000 
respectively). Н. Beck, architect, 10, High Street, Burton-on- 
Trent. 

CARDIFF.— Extensions to chief post office. 
Gate, London, S.W. 

CHESTER.—Public school. H. Bestwick, architect, Newgate Street, Chester. 


CHICHESTER.—A secondary school is to be built by the County Council. 


CLONMEL.— Lunatic asylum; extensions to cost £2,700. 
DENNY, N.B.—New P.C. Chambers (£1,900). Messrs. Hamilton, architects, 
Falkirk. 
DUDLEY.—Wesleyan church. A. Gammage, architect, 7, Pricry Strect, 
Dudley. 
DUNDEE.— Offices for Messrs. James Watson & Co., distillers. 
Boiler and economiser house for Messrs. H. Boase & Co., Ltd. 


EALING, ‘W.—Extensions to Town Hall (£4,500). Charles Jones, borough 
surveyor. 
EDINBURGH.—St. Andrew's Home of Mercy at Joppa. 
architect, Edinburgh. 
Scottish National Exhibition, 1908. Plans invited by competition, 
J. Marchbank, secretary, 45, York Place, Edinburgh. 
General Post Office extension. W. T. Oldrieve, Н.М. Office 
of Works, Edinburgh. 
FLEETVILLE :8T. ArBaws).--Council schools. U. 
surveyor, Hattleld. 
GLABGOW.--New premises for the Glasgow Liberal Club (£22,000). 
GOLCAR.—Houses telectric light decided upon). S. M. Balmford, architect. 
Longwood. 
HERTFORD.—Additions to Haileybury College. J. W. Simpson and 
М. Ayrton, architects, 3, Verulam Buildings, Gray's Inn, W.C. 
HUDDERSFIELD.— Mission and labour home. W. Cooper, architect, 4, Kirk- 
gate Buildings, Huddersfield. 
Shops, offices, and warehouses. J. Kirk & Sons, architects, 
John William Street, Huddersfield. 
KENDAL.—Publie library. T. F. Pennington, architect, Norfolk Street, 
London, W.C. 
KIRKHAM (PnxsroN).—New cotton mill for the Kirkham and Wesham Loom 
and Power Co., Ltd. 
LEEDS.—New exchange. P. Robinson, architect, Yorkshire Post Chambers, 
Albion Street, Leeds. 
LONDON (BETHNAL GREEN).—Additicns and alterations to workhouse. D. 
Thomas, clerk to the Guardians, Bishops Road, Victoria Park, 
N.E 
(BERMONDASEY).—Metal refining works. 
mondsey Square, В.Е, 
(CHEAPSIDE, E.C.)—Shops and offices. Jones, Lang & Co., 3, King 
Street, Е.С. 
(HacksNr v). — Erection of pavilion at infirmary. F. R. Coles, clerk to 
Guardians, Hackney Union, Homerton, N.E. 
(LEWISHAM).— Church (of England). Foundation stone to be laid 
in May. 
(CITY). — Shop: and offices in Queen Victoria Street. E. Н. Adams, 
builder, Chichester House, Chancery Lane, W.C. 
(Br. Pascras).- Warehouse and factory for Messrs. Chappell & Co., 
pianoforte manufacturers, 50, New Bond Street, W. 
(TorrrN HAM). Theatre of Varieties. Wylson & Long, architects, 
16, King William Street, Е.С. ' 
(ToTTENHAM).—Two factories, J. H. Clarke & Co., builders, 105, 
Barnsbury Road, N. | 
(Kine’s Cross).—Factory and warehouse for the Metropolitan 
Railway Surplus Lands Committee. 
(STOKE NEWINGTON).— Warehouse. S. Goodall & Sons, 85, Dynevor 
Road, Stoke Newington, N. 
(PiccaDILLy, W.).— Offices and flats for Royal Insurance Co. 1н, 
Albemarle Street, W. 
(HavyMankETI.—Oflices for J. Dewar & Sons. J. Simpson & Sons, 
builders, 48, Paddington Street, W. 
(Cocks run Streer).— Offices for Grand Trunk Pacitic Railway. 
Holloway Bros., builders. 
(IsLINGTON).— Extensions to the Agricultural Hall (£20,000). 
(HawrsrFAD).—' Ten shops in Finchley Read. R. L. Pearce, 
architect, 100c, Queen Victoria Street, B.C. 
LYDNEY.—Hospital. H. H. Dyer, Son & Winterburn, architects, 
Northampton. 
MACCLESFIELD.— Secondary schools. H. Bestwick, architect, Newgate 
Street, Chester. 
MAIDSTONE.—Council school. T.F. Bunting, borough surveyor, Fairmeadow, 
Maidstone. 
MANCHESTER.—Extensions to Victoria Dental Hospital in Oxford Road, 
Manchester. C. H. Heathcote & Sons, architects, Manchester. 
New soap works at Dunston. Secretary, Co-operative Wholesace 
Society, Manchester. 
New Synagogue at Higher Broughton. Gunson & Sons: 
architects, Manchester; Burgess & Galt, contractors, Ardwick» 
Manchester. 
NEWBURGH (FirE).—New bank. F. Storrar, architect, Cupar. 
NEWPORT (Mown.).— Hotel and restaurant. W. Gardner, architect, Victcria 
Place, Newport, Mon. А 
OVENDEN (Hatirax).—Baptist church. A. Sharp, architect, 19, Market Street. 
Bradford. 
PEMBERTON.- Large weaving mill. R. Pennington, architect, Wigan. 
PERTH.—New n enn district school, and extension to southern district 
school. 
New hall for Guildry Incorporation (£93,994). 
PONTLOTTYN (GLAM.)— New library. 
PONTYPRIDD.—Detached residence and outhouses. T. E. Richards, archi- 
tect, Market Square Chambers, Pontypridd. 
PORT TALBOT.—New premises for Messrs. Griffiths & Sons, clotbiers, New- 
port. R. O. Clark, architect, Port Talbot. 
SALFORD.—New Central Congregational Hall. Manchester and District Con- 
gregational Board, A. A. Haworth, M.P., trcasnrer. 
SHEFFIELD.--'' Edgar Allen" library at the University. Gibbs & Flockton, 
^ architects, 15, St. James's Row, Shettield. 
SMETHWICK.- School and manual instruction centre (£6,806). B. White 
house & Son, builders, Birmingham. 
SOUTHEND.-ON-SEA.—Extensions to Rochford Workhouse (£2,487). F. & E. 
Davey, builders, Southend-on-Sea. 
Wesleyan church. Gordon & Gunton, architects, Finsbury 
House, Blomfield Street, London, E.C. 
SOUTHPORT.—New Baptist Church. Rev. J. J. Fitch, Но поп street, 
Southport. . 
SUNBURY (MipptEsEx!.— Factory for Wall Paper Manufacturers, 144., 328 
High Holborn, W.C. 


Н.М. Office of Works, Btorey's 


E. C. H. Maidan, 


A. Smith, county 


E. Crosse, architect, Ber- 


t 
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WALLINGTON SHIN. - Wesleyan church. F. Windsor, architect, 1, High 
Street, Crovdon. 
WELLINGBOROUGH .— Hotel 


Wellingborough. 
WEMYSS (Fire).—New schools at East Wemyss, Buckhaven and Denbeath 
(£30,000). Clerk to the School Board, Parish of Wemyss, Fife. 


WEST HAM.—Enlargement of school at Silvertown for the Education Com- 
mittee. 


WILTON (Lancs.).- New spinning mill (electrical plant). 
architect, Bolton. 
WOLVERHAMPTON ,—New nurses’ home and improvements аё the General 


Hospital. A. W. Worrall, architect, North Street, Wolver- 
hampton. 


WORCESTER.— Warehouse, &0, (£19,490), tor Messrs, Kay & Co. J. Dickinson, 
builder, Derby, 


(£2,295).—Goodman &  Murkitt, builders, 


Mr. Temperley, 


, CONTRACTS OPEN and CLOSED. 


-a — — 


OPEN. 


Belrium.— March 30th. The municipal authorities of 


Liége invite tenders for a central station. For further particulars 
see our issue of January 25th. 


Bolton.—March 28th. Materials and stores for the 
electricity department. Sve “ Official Notices " March 15th. 


Bolton.—March 25th. One 2,000-H.p. steam engine 


complete for the electricity department; also one 1.500-K w. three- 
phase alternator. See Official Notices" March 15th. 


Bremen.— April 4th. The Prussian Government Rail- 
wave require tenders by April 4th for an electric travelling crane. 
Particulars may be obtained on payment of 1s. to the Eisenbahn- 
bau inspection, 3, Werderstrasse, Bremen. 


Bristol.—April 9th. 


&(arters. joint and junction boxes) for the Electricity Department. 
Nec “ Official Notices" to-day. 


Cheltenham.—March 22nd. One 1,000-Kw. turbo- 
generator, condensing plant. steam and other piping, &., for the 


Corporation electricity works extensions. бее “Official Notices " 
March 1st. 


Copenhagen.—April 11th. Three motor-generators or 


converters, each of 1,000 Kw., for the Corporation. See “Official 
Notices" March 1st. 


Derby.—March 25th. Lighting and traction panels for 


electricity works switchboard for the Corporation. See “ Official 
Notices " March 15th. 


Edinburgh.— April sth. Materials for the Corporation 
electricity supply department. See “Official Notices " to-day. 


Egvpt.—Tbhe Egyptian Ministry of Public Works, at 
Cairo, has just invited tenders for the installation of an electric 
lighting plant at the railway stations at Korimat and Eiessi. 


Gateshead.— March 26th. The Gateshead and District 
Tramways Co. require tenders for the rights of advertising on their 
cars for a period of tive years. See “Official Notices " March sth. 


Glasgow.—March 25th. Steam turbo-alternators with 


condensing plant for the Pinkston generating station. See ‘Official 
Notices " February 22nd. 


Govan.—March 25th. Electricity department stores for 
one year. See “ Official Notices " March 8th. 


Handsworth.—March 25th. Low-tension distributor 


cable for the U.D.C. Specification. &c., at the generating station, 
Pier's Road. 


Holland.—.\pril 4th. The provincial authorities at 


Haarlem are inviting tenders for an installation of electric lighting 
along the North Sea canal. | 


Iceland.— March 31st. The Reykjavik Town Council 


is open to give a concession for the supply of electrical energy and 
gas. See "Official Notices" December 7th. 


India.— March 25th. The Bombay, Baroda and Central 
India Railway Co., of 2-4, Bishopsgate Street Without, E.C., is 
inviting tenders for a motor-driven air compressor. 


Islington.—April 4th. Meters for the B.C. See 
„Official Notices” to-day. 
Italy.—April 15th. The British Vice-Consul at Spezia 
notifies that tenders will he received at the Royal Arsenal (Contract 
Offices), of Spezia, for the supply to the Italian Navy, at Spezia, of 
two three-phase 100-x w. couvertera, for the estimated total value 
of 11,000 lire (about £440). A deposit of 1,100 lite (about £44) 


Supplies (carbons, motors and 


А 


will be required to qualify апу tender. The special conditions of 
contract may be seen at tbe Ministry of Marine, Rome; at the 
Directorates-General of the Royal Arsenals, at Spezia and Naples; 
at the Technical Offices of the Navy, Genoa; and at the principal 
Chambers of Commerce in Italy. 'lTenders should be made out on 
Government. stamped paper of one lira, which can be obtained from 
the Italian Consulate-General in London, 44, Finsbury Square, Е.С. 
Local representation is necessary. The expenses of registration, 
printing, and stamp duty are payable by the successful tenderer. 


Lancashire & Yorkshire Railway.— pril 1st. Stores 
for one year, including signal and telegraph fittings, also electric 


light and other wires. Particulars from Mr. Waring, stores depart- 
ment, Osborne Street, Manchester. 


L.C.C.—March 26th. Installation of electric light, bella, 


telephones and tittings, and wiring for motors, at the London Day 


Training College, Southampton How. See “Official Notices" 
March 8th. 


Newcastle-apon-Tyne.—April 2nd. Construction and 


erection of electric cranes on the Quay, for the Corporation. Bee 
“ Official Notices " March 8th. 


Perth (Western Australia), — March 25th. 


covered paper-insulated telephone cable. 
ruary lst. 


Lead- 
See our issue of Feb- 


Prestwich.—April 4th. Electrical equipment comprising 
(a) generating plant and motors; (b) lifts and hoists; (c) bells and 


telephones, for the new infirmary at Blackley. See Official 
Notices " March 8th. 


Roumania.— March 27th, 29th and 31st. The Director 
of Posts, Telegraphs and Telephones, at Bukarest, requires tenders 
as follows :— 

March 27th.— 2.000 zinc plates, 
March 29th.— 2,000 Leclanché cells. 
March 31st.— Annual (sundry) supplies. 


Sheffield.—March 25th. Machines for regulating the 


power factor of ап А.С. supply system for the electric supply 
department. See Official Notices" February 15th. 


Spain.— March 31st. The Harbour Works authorities 
at Huelva are inviting tenders for the establishment of a central 
station for the supply of the necessary electrical energy required 
for lighting and power purposes at the harbour. 


Spain.— The municipal authorities of Fuenllana (Ciudad 
Real province) have just invited tenders for the concession for the 
electric lighting of the town during a period of five years. 


Sunderland,—April 11th: Stores for the tramway 
department. See Official Notices” to-day. 


Wallasey.—April 15th. Stores for the electricity 
department. See “ Official Notices " to-day. 


Witney.—Apri| 2nd. Gas engine and dynamo, and 


suction gas plant for theiWitney Electric Supply Co. See Official 
Notices" March 15th. 


—— — —— — —— — —À —— 


CLOSED. 


Acton.— The U. D.C. on Tuesday gave instructions to the 
electrica] engineer, Mr. J. Martin Blair, to order from the 
St. Helens Cable Co. the following Dialite cable: 1 mile ‘062, 
4 mile 19/18, ? mile 7/18; and from Messrs. Chamberlain and 
Hookham the following meters: 24 5-ampere, 12 10-ampere, six 
18-ampere, 230 volts; one 10-ampere, two 25-ampere, 460 volts. 

The following contracts were sealed by the U.D.C. at Tuesday’s 
meeting :— 


Doulton & Co. -Stoneware troughs. 
Callender's Cable Co.~ Bitumen. 

, Chamberlain & Hookham.—Meters. 
Key Engineering Co. -Meters. 


Sloan Electrical Co.- -Carbons. 
Galbraith Bros. — Meter boards. 
W. W. & F. Neal, Ltd.— Tiles. 


Ayr.— The T. C. has accepted the tender of Messrs. Hurst, 
Nelson & Co., Ltd., for two electric cars, titted with their latest 


standard truck, at £615 each, to be delivered by June 29th, under a 
penalty of £5 per day per car. 


Blackpool. — The tender of Messrs. J. W. Fielding and 


Co., of Birley Street, Blackpool, bas been accepted for the installa- 


tion of the electric light at the new Uncle Tom’s Cabin Hotel, 
Blackpool. 


Burslem.—The Т.С. has accepted the tender of the 


Morris-Hawkins Electrical Co. for the supply of a feeder booster, 
at £176. | 


Harrogate. — The T.C. has accepted the following 
tenders : 


McFEha!l & Stmpson-—Three auperheaters, £240, 
Hick, Hargreaves é Со. ~ мо eaet-steel tops ior boilers, 476. 
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Kettering.—The U. D.C. has accepted the tender of 
Mesars. Chamberlain & Hookham, Ltd., for the supply of electricity 


meters. 
London. —Tbe Poplar and Stepney Sick Asylum Board 
has accepted the tender of Pyle & Co., at £124, for the annual 
supply of electrical goods. = 
Pappinaton.—The B.C. bas accepted the tender of the British 
Thomson-Houston Co. for the annual supply of electric lamps and 
shades. . 
BenwxoxpsEY.— The B.C. has accepted the following tenders for 
annual supplies in connection with the electricity undertaking :— 
Sloan Electrical Co. Aro lamp carbons, £8 12s. 9d. per 1,000 pairs, сои 


uantity required. 25,000 pairs ; last year’s price, £2 19s. 1d. per ,000. | 
Dolton 4 Co. — Square conduits, two-way, 15. lid. per yard, three-way, 
2s, ба. per yard. 
Button M Co —Circülir conduits, one-way, #14. per yard, two-way, Is. 10d. 
per yard, three-way, 28. Фа. per yard; troughing. 2 in. wide by 2 in. deep, 


with fixed bridge. 51d. per yard, 24 in. by 24 in., 61d. | 
Callender's Cable & Construction Co.— Meter boards, £7 18s. 6d., estimated 


quantity required, 100; last year’s price, £15 10s. 
CAMBERWELL.—The B.C. has accepted the following tenders for 
the annual supplies of incandescent electric lamps :— 


ritish Thomson-Houston Со. 100 and 200 volts, English make, plain, 8 and 
18 C. v., 78. gd. per dozen; 32 C. F., 95, ; English make, frosted, 8 and 16 c.r., 


7s. 9d. ; 39 C. P., 98. 6d. з 
The tender of the National Telephone Со. was accepted for the 
maintenance for twelve months of vrivate telephones and electric 
bells at the Town Hall and Grove Vale depót. 
Ѕтирхвү. Тһе B.C. on March 13th accepted the tender of W. T. 
Henley's Telelegraph Works Co., Ltd., at £11,945, for cable for the 


eriod to end December 31st, 1909. | | 
: L.C.C.— The L.C.C. hasaccepted thetenderof Messrs. Mountain and 


Gibson, amounting to £49,350, for the supply of 300 pairs of car 
trucks. The complete list of tenders was given in this column a 


week ago. 
Redditch.— The U.D.C. has accepted the tender of 


Messrs. Heenan & Froude, Manchester, for a refuse destructor at 


£2,174. 
Sunderland.—The contracts in connection with the 
oxtension of the Corporation power station at Hylton Road have 
now been placed as follows :— 


Erection of buildings and chimney shaft.—Mr. J. W. White, of Sunderland’ 
Three-phase turbo-generator, condensing plant and cooling towers.—Messre- 


Willans & Robinson. | 
Water-tube boilers, induced draught fan, &0.-- Messrs. Babcock & Wilcox. 


Whitehaven.—The Т.С. has accepted the following 
tenders :— 


British Thomson-Houston Co.-—-Electric glow lamps. 


Reason Manufacturing Co.— Fuse boxes. 
Chamberlain & Hookham, and Ferranti, Ltd. — Meters. | 
Vacuum Oil Co.—Dynamo, spindle, cylinder, and crank chamber oils. 
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FORTHCOMING EVENTS. 


Day’ Friday, March 22nd). - At 5.0 p.m. Physical Society. : 
d gi cel on “ Electrical Conduction Produced by Heating Salts.” 


At 8 p.m. Institution of Civil Engincers (Students). Mr. F. J. Kean 


on “A Point in Turbo-Alternator Desiga.“ 
At 9.0 p.m. Royal Institution. Prof. J. J. Thomson on " Rays of 


Positive Electricity." 


Mr 


saturday, March 23rd.—At 8 p.m. Royal Institution. Prof. J. J. Thomson on 
di Róntgen, Cathode and Positive Rays" (Lecture VI). 


ay, March 26th.—At8 pun. Institution of Civil Engineers. Mr. M. Kellow 
кй оп “The Аршы of Hydro-Eleetrie Power to Slate Mining "5 
Mr. A. H. Preece on ** Electrically-Driven Winding Gear and the 


supply of Power to Mines.“ 


ГАРЕНИ РЕА аваа 


NOTES. 


Next Week's “ Electrical Review.“ Next Friday 
heing Good Friday, it is necessary to publish the ELECTRICAL 
REVInw on Wednesday morning. All matter for the ''Corres- 
pondence ” pages should reach this office by first post on Monday 
morning., Notes aud news matter should reach us in the course of 
the same day, though late news of special interest will be welcomed 


up to Tuesday morning early. | 
Our Advertisement Department announces the following arrange- 


ments :— 
New copy and alterations to existing displayed advertisements 


must be received by fu-worrow, Saturday morning, 23rd inst. | 
Official Announcements and small prepaid advertisements will 
be in timejif received by Tuesday morning, 26th inst. 


National Physical Laboratory.—The annual meeting 
of tbe general board of the Laboratory was held at Bushy House 
on Monday, Lord Rayleigh presiding. The report showed good 
progress, both in work accomplished and in additions to the 
equipment. The new electro-technical building cost £7,593. and 
its equipment £1,100, but these sums are only а beginning. Some 
account of the researches in progress is given in the report. 


Swansea Telephones.—On Wednesday the Swansea 
Town Council formally decided to sell its municipal telephone 
system to tha National Telephone Company. Some of tha cvents 
leading up tv this reselution aro referred te in vur leaderetto pages: 


- 


Aluminium Production in Belgium.—The бос 
Belge-Néerlandaise d'Aluminium, which has works in operation at 
Selzaete, states in connection with the considerable extension in the 
manufacture of aluminium in recent times, that the company is the 
only one in Belgium which is specially equipped for the production 
on advantageous terms of pure oxide of aluminium, which is of 
primary necessity in the output of this metal, and that it 
18 very favourably situated from the exportation point of 
view. Ав a result of the development of the trade, the company 
has decided to increase its production by at least 100 per cent., 
and the orders already placed for this purpose lead to the assump- 
tion that the additional plant will be brought into use during the 
course of the present year. The supplies of raw materials required 
at the works have been assured for a period of several years. 


Fatalities.—News has come to band to the effect that 
on the morning of February 2166 an accident occurred at the works 
of the General Electric Power Co. at Driehock, near Germiston, as 
a result of which the electrician (Mr. James Leonard Williams) 
lost bis life. It appears that the cylinder of а 500-Kw. steam 
turbine burst, causing а considerable amount of damage, in addition 
to inflicting on Mr. Williams such frightful injuries that ho 
succumbed shortly after admission to the hospital. Deceased was a 
native of Milford Haven, Pembroke. 

A Bradford lad met his death while cleaning factory windows 
last week, through his head coming in contact with the blades of an 
electric fan which was in motion. 


Meter Inspector Cautioned.—The Electricity Com- 
mittee of the Acton U.D.C. reported at Tuesday's meeting having 
received complaints from local contractors relating to the sale by 
Mr. C. H. Smith (meter inspector) of lamps to consumers in the 
district, and to work connected with electric lighting being executed 
by him in his own time. The Committee had informed Mr. Smith 
that the Council could uot permit their employés to trade or carry 
out work on their own behalf in connection with the electricity 
undertaking, and cautioned him against a repetition of the 


offence. 


Mains Engineer Assassinated.—The Keview of the 
Ii rer Plate reporta the assassination of Mr. Esteban Cattaneo, second 
mains engineer of the German Electric Light Co., Buenos Ayres. 
In view of a probable strike Mr. Cattaneo had remained at the 
works until a late hour on a recent Saturday ; he went out by the 
midnight train to Villa Ballester, and was murdered within 40 
metres of his home. The murder was the work of three Italians who 
had been discharged a short time previously. Mr. Cattaneo leaves a 
young widow and children. 


Brush Concert.—On Wednesday, 13th inst. in the 
Theatre Royal, at Loughborough, the Falcon Choral and Orchestral 
Society, of which Mr. J. J. Steinitz is president, gave a grand 
choral and orchestral concert. The event was a great success, the 
" house" being packed, and the principal members of the Brush 
Co. were present. The first half of the programme was of a mis- 
cellaneous order; the second was the cantata ''Hiawatha's: 
Wedding Feast.” 

By the way, we learn that the employés of the Brush Co. last 
year raised £403 odd for the works hospital and homes subscription 


fund, against £285 in the previous year. 


Intensity of \-Rays.—A series of experiments has 
been made by Lord Blythswood and Mr. W. A. Scoble, with a 
view to determine whether by the measurement of the current, 
voltage, or any other single quantity, the intensity of the Rontgen 
rays can be ascertained; the results are published in the Journal 
of the Rintqen Soci^ty for February, the authors’ conclusion being 
that any such attempt is foredoomed to failure. The rays must 
be dealt with directly, and their intensity deduced from thcir 
chemical, photographic or ionising properties. Large errors are 
likely to be incurred, but the authors think it possible to develop 
the ionisation method, во that it would be very accurate. 


The Paris Strike.—“ In electric grip," says the Duily 
Vers, and proceeds to advocate the cause of the strikers, which 
“Parisians should warmly take up" .... "in spite of the incon- 
venience caused by their ‘rehearsal’”! The writer goes on to 
declare that nothing but municipalieation is likely to meet the 
case, as all ‘‘prudent and patriotic citizens" will agree. This 
after the Municipal Council bas dallied with the question and pro- 
crastinated for oer teo years, во that now, as our contemporary 
complacently remarks: “ It seems that the people of Paris have 
less than a month in which to make a decision!“ If such gross 
mismanagement is seen beforehand, what will take place if the city 
actually embarks on the supply of electricity? As for the strike, 
the Daily News says the Parisian “sees within his power a first-rate 
means of preventing its recurrence and protecting himself from 
exactions against which no strike can save him.” That means, in 
short, is to yield to the exactions of the strikers. Has our con- 
temporary ever heard of blackmail ? 


English not so Zanmbesi.—English names prove 
apparently terrible obstacles to Spanish readers. Our Madrid 
contemporary, La Energia Electrica, in quoting an English com- 
parison of the Victoria Falls, Rhodesia, in connection with the 
projected power scheme, thus expresses itself :—'' Su ancho es tan 
grande como la distancia entre Marble Arde y Yottenham Court 
Poad y вп altura cgual d la torre de la Catedral de San Pablo 
(E.U.»" [Tts extent is as great as the distanco between the Marble 
Arch and Tottenham Court Road, and ita height equal to tha tower 
ef the Cathedral of Saint Paul (United Staton) ) 
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Institution Notes and Lectures.—lIxsTITUTION OF 
ELECTRICAL ENGINEERS (LONDoN).—At the meeting held yesterday, 
Mr. J. A. Panton read a paper on “ Rail Corrugation." 

INSTITUTION OF ELECTRICAL ENGINEERS (NEWCASTLE).—The 
adjourned discussion on Mr. Henderson's paper on Train Light- 
ing” was continued at the meeting held on the 18th inst., and a 
paper on “ Insulation” was read by Mr. O. J. Williams. 

INSTITUTION OF ELECTRICAL ENGINEERS (Guascow STUDENTS). 
—On Friday last Mr. R. B. Mitchell read a paper on electricity 
meters. Prof. Maclean is the chairman of the Section for the 
year. 

Farapay BocrkTv.— The following papers were read before a 
meeting of this Society on Tuesday evening last :—“ The Potential 
of Hydrogen Liberated from Metallic Surfaces,” by Mr. Н. 
Nutton and Mr. Н. D. Law; “Electrode Potentials in Liquid 
Ammonia," by Mr, F. M. G. Johnson and Mr. N.T. M. Wilsmore; 
“The Impedance of Solutes in Solvents as Manifested by Osmotic 
‘ Pressure,” by Mr. John G. A. Rhodin; The Electrolytic 
Deposition of Zinc, using Rotating Electrodes.” (IL), by Dr. T. 
Slater Price. 

Mr. F. A. Newington, city electrical enginecr, Edinburgh, read 
a paper on the electricity supply of Edinburgh on Friday last. 
He mentioned that the city had 40 miles of streets lighted by 
1,137 arc lamps, at £9 each per annum, including erection and 
maintenance—a price which he believed to be the lowest in the 
kingdom. "There were 10,000 private consumera. 

ASSOCIATION OF LNGINEERS-1N-CHARGE.— On Saturday last the 
12th annual dinner took place at the Liverpool Street Hotel; the 
president, Mr. W. T. Hatch, occupied the chair, and besides some 
250 members and their friends, there were present Sir W. H. 
White, K.C.B., Mr. J. Patten Barber, Sir А. R. Binnie, Mr. H. F. 
Donaldson, and other well-known engineers. After the loyal 
toasts, Mr. Donaldson proposed The .\ssociation,” surveying its 
past, present and future. Не said that although the Association was 
at the height of its prosperity, there should be no relaxation 
of effort on the part of the members, and commended the admirable 
social gatherings and other proceedings of the soctety. Sir A. R. 
Binnie (vice-president) brietly returned thanks. 

The Chairman proposed “the Gueste,“ acknowledging their 
sympathetic goodwill, and eulorising the great national work of 
Sir W. H. White, who replied, remarking that the guests also were 
engineers-in-charge, a term which he translated as a man who 
does things." He referred to the great value to the members of the 
Association of mutual co-operation and support, and adversely 
criticised the proposal to promote naval stokers to engine-room 
posts, to which only trained men were adapted. 

Mr. J. Patten Barber proposed “The President,” whose great 
services to the Association deserved a double meed of thanks, and 
Mr. Hatch briefly replied. 

Lastly, Mr. Arthur Davey chairman of the Association] pro- 
pos:d “The Press," and Mr. Percival Marshall (editor of the 
Engincer-in-Charge), in replying, told a number of funny stories, 
which caused huge merriment, but which, to our great regret, were 
not audible at our end of the room. 

The dinner was accompanied, and the speeches interspersed, 


with a programme of music and song, under the direction of Mr. 
Geo. Hardy. 


Appointments Vacant.—From a notice appearing in 
our advertisement pages to-day it will be observed that a man is 
required who is willing to invest about £8,000 in an electric 
company lighting an Irish town under a provisional order; about 
half of the shares in the company are owned by Prof. John Perry, 
F.R.S. A fitter driver is wanted for the Weymouth & Melcombe 
Regis Electricity Supply Dept. (35s.). 


L.C.C. Motor-Generators.— With reference to the 
paragraph in our “ Lighting and Power Notes" last week respecting 
the delay that had arisen in delivering 14 induction motor- 
generators, we should state, in order to prevent misunderstanding, 
that the firm in question was not Messrs. Dick, Kerr & Co., Ltd. 


The  Radio-Telegraphie Convention, — A Select 
Committee of the House of Commons sat on Tuesday under the 
chairmanship of Sir John Dickson-Poynder to consider the Radio- 
Telegraphic Convention, which was signed at Berlin on Novem- 
ber 3rd, 1906, and to report as to what, from the point of view of 
national and public interests, would in its opinion be the effect of 
the adhesion or non- adhesion of this country to the Convention. 

Mr. Babington Smith, secretary to the Post Office, and one of the 
three delegates who were sent on behalf of the Postmaster-General 
to the Convention, was examined at considerable length. Having 


explained the general principles on which wireless tele- 
graphic messages were transmitted, Mr. Smith said that 
the system was increasing very rapidly as a means of 
communication. 


In the present state of the invention, it did 
not seem probable tbat wireless telegraphy would be able 
to compete with the ordinary telegraph or land lines, or that 
it would become an absolute substitute for cables. Only a small 
proportion of wireless telegraph stations were on British territory ; 
the greatest number were ia the United States. At present there 
was a preponderating number of stations on the Marconi system in 
Great Britain, Italy and Canada, but in other parts of the world, 
with very few exceptions, they were on other systems. So far, 
the рт ncipal application of wireless telegraphy had been in 
the direction of opening up communication with ships, and 
he thought there could be little doubt that if trans-oceanic com- 
munication could be established with certainty and at a reasonable 
gpeed, ther» would be an extensive field for its employment. In 


his view it would always be subeidiary to, and not in substitution 
for, cables. He looked for а great extension of the system to the 
smaller liners, and he thought the time would come when an 
installation of it would be regarded as a necessary équipment of 
every steamer. At present 20 messagen passed from ship to shore 
for every one that passed from shore to ship. 

Witness then explained the provisions of the Act which was 
passed, and which was renewed last session at the end of two 
years, dealing with radio-telegraphic communication. Under it 
licences were granted, but as to power of seizure, occupation and 
working, the Government could at any time declare a time of 
emergency. Dealing with the Berlin Conference, Mr. Smith said 
he must decline on grounds of public policy to produce 
the instructions which were given to the British delegates. 
Speaking generally, their instructions were to secure the conditions 
considered necessary by the Admiralty, and the Admiralty 
delegates were instructed to judge independently whether those 
conditions were satisfied. The Convention applied to all Govern- 
ment stations on sea or shore which were opento public correspond- 
ence between ship and shore. It also applied to shore stations 
established by private enterprise which were open to such corres- 
pondence, and to all ships, whether they carried on public cor- 
respondence or not. The primary objects of the Convention were 
simply to facilitate communication between ship and shore. 
Regarding the Marconi Co., who made it a condition of supplying 
their apparatus, that it should not be used in connection with 
other systems, the witness expressed himself as totally opposed to 
such a policy, which could only have for its object the creation of 
a monopoly for the Marconi Co. He saw no physical difficulty as 
to intercommunication between the systems, and it would be 
best for the public that such facilities should exist. 

The Chairman: But would not the effect of establishing the 
monopoly be to retain wireless telegraphy in the hands of an 
English company ? 

WiTNESS replied that that would be an intelligible policy on 
three conditions —first, that the Marconi system was and must ever 
remain tlte best system ; second, that the Marconi Co. was the only 
British company deserving of consideration ; and tbird, that it was 
possible to maintain a monopoly. In his opinion, not one of those 
three conditions was or could ever be carried out. If the Conven- 
tion was not ratified, the consequences to British interests would 
be very serious. It had been modified to meet the views of the 
British delegates, and unless it were ratitied there would be & good 
deal of irritation on the part of other countries, which would tind 
expression in international interference. It would be possible for 
Great Britain to retaliate; but that would only result in increased 
confusion and in a wireless war, which would be far more pre- 
judicial to Great Britain than to other countries. 

The Committee adjourned. 


Electrolytic Disinfectant at Poplar.—The Medical 
Officer of Health (Dr. F. W. Alexander) reports that the apparatus 
for the manufacture of the electrolytic disinfecting fluid was 
installed in the beginning of February, 1906. In the first twelve 
months 17,000 gallons of fluid were manufactured at a strength of 
between 4'0 and 4:5 grammes of available chlorine per litre. The 
fluid had been issued to the public in pint bottles. For watering 
the roads, market places, &c., the Works Committee had been 
furnished with 9,116 gallons, at а charge of ld. per gallon. The 
Poplar guardians for their institutions, inside and outside of 
the borough, and the managers of the sick asylums, had been 
supplied with 568 gallons during the last four months of the 
year's working, for which no charge had been made. "There had 
been required 2,543 units of electrical energy at 14d. per unit; 
4 tons of salt had been used, at 24s. per ton, and 2 tons of chloride 
of magnesium, at £3 17s. 6d. per ton. There were also caustic 
Boda costing £4 Оз, 8d., and water, together with tbat used for 
washing out the electrolysers and for other purposes, £2 153. 8d., 
including meter rent. The cost of carbolic disinfectants to the 
Borough Council for the years 1903-1904-1905 was £664 2e. 9d, 
£771 63. 11d., and £862 5s. 7d. respectively, while the cost of the 
electrolytic disiufectant for 1906-7 was (exclusive of the initial 
outlay of £583 9s. 2d.) £635 13s..11d. From this had to be 
deducted receipts from the Works Department, 9,116 gallons at 1d. 
per gallon, leaving the net cost at £597 14s. 3d. The Public 
Health Committee, in & report upon the foregoing, expressed their 


: gratification at the success of the installation, and recorded their 


appreciation of the efforts of the Medical Officer of Health, who, 
by experiments and improvements, had done much to secure the 
preseat efliciency of the plant. 


The Selection of Wooden Poles.—Cedar, cypress and 
chestnut are the only timbers used for electric lines in the States, 
chiefly because they contain more preservative tannin than other 
trees. The northern cedar is superior to any other cedar, but has 
become so popular that it is getting scarce and expensive. 
Mr. Н. В. Stout, in the Street Railway Journal, wishes to show that 
chestnut is as good a wood as cedar, and perhaps better, but it has 


. not had the eame opportunities for being tested. The chestnut 


is found over the greater part of America, but improves in tannin 
as it goes south. At the same time it is said that the rings of 
fibre which protect the tannin cells are much tougher than other 
woods with the same amount of tannin, so that the life of the 
chestnut ought to be correspondingly longer, as moisture has 
greater difficulty in absorbing the natural preservative. It appears 
also to resist vibration and bending better than other pole timber. 
Jf all this is true, the growing scarcity of northern cedar need 
cause little alarm, and the information may be of use to English 
engineers now that there is more chance of using wooden poles. 
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POWER SIGNALLING AS INSTALLED BY THE UNDER- 
GROUND ELECTRIC RAILWAYS CO., OF LONDON. 


By BERNARD Н. PETER, Assistant Signal Engineer, District Railway. 


(Concluded from page A41.) 


The energy required for the control of the signals and The means by which these conditions are ordinarily e ensured 
points is very small, even at large interlockings. The ure us follows :— 
normal current required by the largest 
frame on the District Railway is less 
than three amperes at 12 volts. Two 
storage batteries of six cells each are 
installed, one supplying energy, while 
tbe other is being charged from the 
negative main through suitable resist- 
andes. А view of the basement of an 
electro-pneumatic cabin is shown in fig. 
15. On the left are the indicating relays, 
bus-bars and fuses. The storage cells a . m aM N 2 Ina x 
are in a separate case, the charge and 
discharge being controlled by the switch- 
board seen in the illustration.. 

The operation of points by power is 
of great interest, as the speed and 
ease of control must be as great as 
possible, for the satisfactory running of 
a frequent service at interlockings. 
At the same time, it is. essential that 
they should. be safe-guarded to the 
fullest extent possible, as an improperly 
controlled facing : point may cause a Fic. 13.—ImTERIOR ОЕ EARL'“S Court (East) SIGNAL CABIN, Овтвїст RAILWAY. 
serions accident. „и 

The conditions that must exist during the passage of a 
train are necessarily stringent. Each switch must lie exactly 
in its proper position, and must be locked in that position to 
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The switches are connected together by two or more solid 
iron bars, known ав stretcher rods, to one of which the 
rod for moving the switches is connected. To each switch 
is attached one of 
a pair of blades, 
moving through. а 
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plunger, is connected 
| to a long bar sup- 
» B" | ported by small radial 

oe ö cranks fixed to the 
„е а | rails. A second 

| * \ V à ~ Operating rod is fixed 
CREN AAN T | to this bar, but, 

| owing to the radial 
| | cranks, any horizontal 
prevent any improper movement. In addition, it must be movement must raise the bar to the full height of the cranks 


impossible for the signalman to remove this lock while a when standing upright; and, as the bar lies normally only 


train is on the pointe. "e | slightly below the flange depth of the wheels. it cannot be 
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moved, and therefore the plunger cannot be withdrawn while 
a train is on the points. Е | 

It is seen from the above that two operating rods are 
required; one to move the switches and one to effect the 
movement of the locking bar and the plunger. 

Formerly, two separate levers in the signal cabin were used, 
but on the power frames now installed, only one is needed, 
as by means of an escapement, one motor drives both rods. 
The piston of the motor is connected to a slide, to the other 
end of which is connected the rod operating the lock bar and 
plunger. The latter passes throngh the blades fixed to the 
switches, but two steel bolts rivetted on the surface, one 
above and one below, prevent the full movement in either 


direction unless the switches are in the correct position. In 
the centre of the 


escapement slide is 
а roller, which, 
during the middle 
portion of the 
stroke, engages 
with a cam in 
connection with 
the rod operating 
the switches. 

The first move- 
ment of the slide 
raises the bar, and 
withdraws the en- 
gaged bolt. from 
the slots in the 
blades ; the middle 
portion of Ше 
stroke moves the 
switches. to their 
new position, and 
the last part of 


the movement 
lowers the bar, 
and inserts the 


other bolt into the 
slots. 

A connection is 

taken from the end 
of the locking 
plunger to Ше 
pivotted arm of а 
contact box, con- 
taining two sete of 
contact springs. 
When the points 
are properly locked 
in either direction, 
the arm presses 
опе get, of springs 
together, closing a 
circuit for releasing 
the “indication " 
lock in the cabin. 
Should any portion 
of the apparatus К 9: 
fail to work pro- s 
perly, the lock 
planger is unable 
to complete its 
full movement, and 
the indication cir- 
cuit is not closed. The signalman is in consequence unable 
to complete the full movement of the lever, and until the 
fault is rectified, he cannot lower any signal for the 
passage of a train over the points. 
For operating trailing points, where it is not considered 
necessary to. lock the switches, a smaller motor is used, 
driving directly on to one switch. This movement is 
transmitted through the stretcher rods to the other switch, 
which in turn operates the contact box. This method of 
driving ensures the movement of both switches before the 
indication lock circuit is closed. . 

Owing to the small space available in the tubes, the point 
motors апа escapements are fixed to the side of the tunnel, 
as shown in fig. 18. The two operating rods are seen con- 


Showing cables, fu 


Fic. 15.— GROUND FLOOR, SOUTH KENSINGTON CABIN, District RAILWAY. 


ses, switchboard and batteries for electro-pneumatic lcckiug frame, also 
relays for illuminated diagram and electric locking. 


nected to small cranks from which the connections to the 
locking bar and switches are taken. | 

To prevent delay, it is necessary for the signalman at each 
box to know the destination of eyery train as it approaches, 
so that he may set up the correct route. 

Previous to the introduction of automatic signalling, a 


bell code between signal boxes was used, the destination of 


each train being .described. by & certain number of strokes. 
The installation of automatic signalling at once rendered 


this useless, as all signal boxes (except those at junctions, 


&c.) were done away with, and consequently the number of 
sections between two adjacent signal boxes was enor- 
mously increased, making it impossible for the signalman to 
remember the destination of every train approaching his 

Row T box from the next. 
For example, there 
were formerly nine 
signal cabins be- 
tween South Ken- 
sington and Man- 
Bion House, all of 
which are now 
closed, the trains 
being , signalled 
entirely automati- 
cally between these 
points. Conse- 
quently, over 20 
trains may pass 
one signal cabin 
before arriving at 
the next, all of 
which must be 
described in their 
correct order to 
the signalman. 

This is done by 

means of the West- 
inghouse train des- 
cription apparatus, 
which, in addition 
to giving the re- 
quisite information 
in each cabin, 
shows the destina- 
tion of the next 
three trains to the 
passengers at every 
station between the 
two cabins. When 
a train passes 
Cabin *A," the 
signalman turnsthe 
pointer of a trans- 
mitter to а small 
representation of 
the head-lights 
carried by the 
train, and pulls a 
handle. This 
handle closes a 
switch, putting 
current on to a 
certain combina- 
tion of four wires, 
set up by a commu- 
tator turned by the pointer. For example, the description of 
an Ealing train will put current on to “C” and “D” lines; 
while current on * А,” * В,” and * D" lines will represent 
an Inner Circle train. | 

These four wires are run to signal eabin * B," at which 
the description is required, and intermediate tappings are 
taken off for operating the platform describers at each 
station. 

In cabin B“ the wires are taken to four magnets grouped 
together on the base of a “ receiver " (fig. 16), each magnet 
operating a small hammer. These hammers are fixed under 
a large revolving drum, through the periphery of which 
project a number of sets of brass plungers, each ‘set being 
immediately above the hammers when the drum is in а 
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certain position. The studs are normally held out by means 


of springs, but when struck in by the hammers, are retained 
by spring catches until released. When а description ig sent, 
certain of the 
hammers are 
operated by the 
magnets, knocking 
in the correspond- 
ing studs of one 
set, and at the 
same time closing 
a local circuit for 
a magnet which, 
by means of a rat- 
chet device, re- 
volves the drum 
sufficiently to bring 
a fresh set of studs 
in line with the 
hammers, ready for 
the next descrip- 
tion. 

Inside the drum 
is a set of four 
contact springs, 
capable of revolving 
in the opposite direc- 
tion to the drum, 
which make con- 
tact with any studs 
of one set that are 
pressed in. Each 
of these springs 18. 
connected to one 
coil of а com- 
binator (fig. 16), 
which, by means of 
contacts closed by 
copper disks carried 
on the magnet 
plungers, selects 
the description 
given, and closes 
the circuit for one 
of 15 shutters on 


The apparatus on the platforms for the information of 
passengers is very similar, but the receivers have three seta 
of яргіпоя, and three combinators are used, in order to give 

the destination of 
the next three 
trains. 

Instead of operat- 
ing shutters, lamps 
are lit behind num- 
bers painted on 
glass, the figures 
1,2 and 8 appear- 
ing against the des- 
tinations given on 
enamelled plates, 
according to 
whether the train 
is the first, second 
or third in se- 
quence (fig. 17). 

The  cancelling 
for these signs is 
done automatically 
as the train leaves 
the station, а cir- 
cuit being taken 
through contact. 
springs on the start- 
ing signal. 

At junctions, or 
places where a train 
may enter either of 
two or more plat- 
forms, the signs are 
operated һу the 
signalman, an 
arrow opposite 
to the name of the 
destination, point- 
ing to the track on 
which the train 
will arrive. 

On outlying sec- 
tions, where train 
movements are 
comparatively few 


66 y mu 
an h „ Fia. 16.—CoMBINaTORS AND RECEIVERS OF TRAIN DESTINATION APPARATUS, and simple. and 
each shutter carries District RAILWAY. пире; ; 
also in certain 


the head-lights 
representing a cer- 
tain train destination. As soon as the first train described 
passes cabin * B," the signalman presses a cancelling key, 
energising a magnet carried by the drum, by means 
of which the springs are revolved on to the next sct 


PARSONS GREEN а STHLKERSINGTON 
PUTNEY BRIDGE Ш GLOUCESTER RD $ 
WIMBLEDON ЖЕЕ HIGH ST(KEW) 
ADDISON RO. О INNER CIRCLE 


W.KENSINGTON EARLS COURT 


ҸҸ \ | 
EN | 
a | r; 
. { 1 
= E A 
|! 5- 


1 


1 
ET] 


Fic. 17.—Твліх DESTINATION. INDICATOR, District RAILWAY. 


of studs, the first set of studs being released by knife edges 
fixed at the rear of the springs. - zw ~ 

Each drum can store up 82 descriptions, 15 destinations 
being described by the combinations of the four wires. 


cabins only used in 
case of emergency, it was decided on the score of economy, 
to adapt the existing mechanical frames for use with the 


new work. 
Examples of this type are Ealing Broadway, Hounslow 


Fig. 18.—ELECTRO-PNEUMATIC Point Motor AND MOVEMENT, 
G.N., P. AND B. RAILWAY. 


Town, St. James's Park, and Bow Road cabins, to mention the 
most important. Here the points and facing point bars and 
locks are worked mechanically from the levers, the signals, 
however, being of the electro-pneumatic type. 
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Track circuiting is, of course, installed, the condition of 
each track being denoted to the signalman by “ indicators.” 
These “ indicators are similar to the “ indicating relays " 
already described, but, in addition, are fitted with a flat 
swinging banner, operated by the armature, and capable of 
movement through one quarter of a circle. All the indi- 
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Кто. 19.— Sour KERNSINOTON CaBiN, Districr RAILWAY. 


cators of tracks, of which it is necessary that the signalman 
should know the condition, are grouped together in a case, 
the front of which is glass, painted an opaque white, with 
the exception of a small portion opposite each indicator, 
sufficiently large to exhibit half of the swinging banner only. 
The portion of the banner visible through this opening when 
the indicator is energised, i.e., when the track circuit is un- 
occupied, is painted white, and the portion visible when the 
track i8 occupied, black. 

No storage battery is installed for. these frames, the 
energy necessary for the operation of the signals being 
obtained from the negative main, and reduced to the 
required pressure by resistances in each cabin. From these 
resistances, the current for a signal passes through contacts 
on the indicators of the particular track circuita over which 
the signal reads, to a small circuit breaker in the basement 
of the cabin, operated by the signal lever, and closed only 
when the lever is in the reverse position. The current then 
passes out of the cabin, and through contact boxes fixed 
at each set of facing points over which the train has to pass. 

Each “contact box" has a pivotted arm directly 
connected to and operated by the switches, and contains 
two sets of phosphor bronze springs ; one set being brought 
together and forming a circuit when the points are normal, 
the other when the points are reverse. 

The signal circuit passes through the set corresponding 
to the position of the points required by the signal, and, to 
avoid any danger in the event of illegitimate short-circuit, 
is connected to earth when the points lie in the opposite 
position. 

Where a signal reads over more than one set of facing 
pointe, all the contact boxes are connected in series, the 
current passing from the last one to the signal valve, and 
thence to earth. 

Throughout the tubes and at many stations on the 
District Railway, it was found impossible to fix the starting 
signal in such a position as to be clearly visible from 
the platform. In all such places the signal is repeated 
on the platform, in order that the conductor of a train may 
see that the signal is “off” before allowing the train to 
start. | | 

The repeater used on the District Railway consists of a 
light iron case similar in shape toa “bull’s-eye” lantern, but 
having two coloured lenses, one green and one yellow, facing 
in either direction. 


A relay with top and bottom contacts is connected with 


the starting signal. When the signal is at danger, the 
bottom contact closes a circuit for a lamp fixed between the 
yellow lenses. 

When the signal is clear, the relay is energised, and the 
top contacts close the circuit for another lamp fixed between 
the green lenses. | 

On the tube stations, а bulkhead fitting containing two 
coloured lamps is used as a repeater, the circuits for the 
lamps being controlled by a relay as on the District 
Railway. | 

An interesting feature of the signalling system is the 
installation of some automatic fog-signalling machines. 
Many railways use machines for placing detonators on the 
rails, but in the greater number of cages a separate hand 
lever is required for operating each machine. 

Both on the District Railway and on the open air 
section of the Great Northern, Piccadilly and Brompton 
Tube, Clayton’s machines have been adapted for automatic 
working. These machines are operated by a toothed 
slide engaging with a revolving arm, at the end of which 
is a jaw for holding a detonator. dE 

One end of this slide is connected to the piston of a 
pneumatic cylinder to which air is directly supplied from 
the air main, so that a continuous pressure is exerted. The 
other end of the slide is connected to a larger cylinder, the 
air inlet to which is controlled by an electric valve operat- 

ing in parallel with the signal valve. Doring the time 
that the signal is at danger, a detonator is held on the 
rail by the arm, but when the signal is lowered, air is 
admitted to the larger cylinder, and the arm is rotated 
through a semi-circle, the piston of the smaller cylinder 
being forced in. During the movement, the exploded 
detonator is knocked from the jaw, which then enters a 
magazine and grips a fresh detonator. When the signal 
goes to danger, the air exhausts from the larger cylinder, 
and the pressure exerted by the smaller one rotates the arm, 
carrying a fresh detonator on to the rail. | 

Ав each magazine is capable of holding 50 detonators, the 


attention required after once placing the magazine in posi- 
tion is very small.. 


Fic. 20.—Latgst ТҮРЕ oF AUTOMATIC FOGGING. APPARATUS, 
DisrRICT RAILWAY. 


‚ Many difficulties had to be overcome during the installa- 
tion period, as, on the District Railway, all the new material 


had to be fixed in position without disturbing the operation 
of the old apparatus on which the running of the trains 


depended. 


The success of the system is shown by the fact that the 
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latest reports for the busiest section of the District Railway 
show a result of one failure in 262,000 operations. 

The work of installation has extended over a period of 
three years, and has been carried out by Mr. C. E. Strange, 
the signal engineer of the Underground Electric Railways 
Co., of London, of which Mr. James R. Chapman is the 
chief engineer. Mr. H. G. Brown, of the Westinghouse 
Brake Co., has been consulting engineer throughout. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
EL. nOr RIAL REVIEW posted as to their movements. 


Central Station  Officials.—Mr. Harry DIXON, 
manager of the Brechin branch of the North of Scotland Electric 
Light and Power Co., Ltd., was recently presented with a silver 
rose bowl, by the employés on his leaving the city. The presenta- 
tion was made by Mr. Harold Hale, manager of the company. 

The question of paying additional remuneration to Mr. H. 
RiCHABDSOR, the city electrical engineer of Dundee, in connection 
with a scheme of extensions to cost £51,930, was considered at the 
last Council meeting, and it was resolved to remit to the Electrical 
Committee to confer with him on the matter. 

Mr. V. A. Н. M'CowrN left Belfast on Friday evening last to take 
up bis duties as electrical engincer in Salford. . The previous even- 
ing, be received two presentations, one from the staff of the 
electrical works, and the other from tbe principal officers of the 
Corporation. The former took the sbape of а solid silver candelabra, 
and the latter that of a beautiful rose bowl. Оа both occassions 
reference was made to Mr. M'Cowen's connection with the Corpora- 
tion service during the last thirteen years, and the pleasant relation- 
ship which existed throughout the whole of that time between 
bimself and his brother officers and staff. Regret at the severance 
of business and social relationships, and best wishes for Mr. and 
Mrs. M'Cowen's future happiness and prosperity, were expressed. 

On Monday last week at the Harrow Electric Light and Power 
Co.’s works a gold watch was presented to Mr. PERCY OLVER who 
is leaving Harrow. Mr. F. S. Winkley made the presentation on 
behalf of the directors and staff. 

Tbe Frinton U. D. C. has appointed Mr. Сналз. E. SQUIRE, mains 
superintendent of the London Underground Electric Railway Co., 
to test and examine the works, &c., of the local E L. company. 

Мг. A. H. FRENCH, engineer and manager of the Chelmsford 
E.L. company, and Mr. Н. Знлкмам, chief assistant, have resigned. 

At East London on February 19th, at the Municipal Electric 
Light Department, Mr. CuaknLES Westaway, who has charge of 
the meter department and inspection of installations, was presented 
by the staff with a silver tea and coffee service in honour of his 
approaching marriage. The presentation was made by Mr. J. 
Mordy Lamb, the town electrical engineer. 

The salary of Mr. Napier, gas and electrical manager at Alloa, 
has been increased hy £30 per annum, to £310. 

Mr. H. H. WARDLAW, who has been in temporary charge of the 
Southwark generating station, has been permanently appointed 
charge engineer, vice Mr. A. Walker resigned. 

Mr. E. R. BEEcRorT has resigned his position of district mains 
Superintendent on the staff of the Midland Electric Power Co., 
Ocker Hill, Staffs, and is sailing for Canada on March 22nd, 
1907, on the steamship Empress of Britain. 

Mr. F. R. Нонгкву, of Maidstone, has been appointed Mains 
Superintendent of .the Lowestoft Corporation Electricity and 


Tramway Departments. 


Tramway Officials.—Mr. CHARLTON has resigned his 
position with the Chatham & District Light Railways Company, 
and at a smoking concert on Monday last was presented with a 
gold watch, suitably inscribed, together with a gold locket for Mrs. 


Charlton, by the staff and employ«s of the company. 

Mr. Horripay, son of the manager of the Hastiogs tramways, has 
been appointed mavager of the Torquay tramways. 

Mr. GEO. Faenk. Craven, shift engineer, has been appointed by 
Readiog T.C. to succeed Mr. Matthew Cable as assistant tramway 
engineer at £130 per annum, rising by £10 a year to £160. Mr. 
Cable has been appointed assistant tramway engineer at Wellington, 


New Zealaud. 


General.—Mr. Lroxagnp W. HoruEs, the London 
partner of Messrs. J. Н. Holmes & Co., of Newcastle-on-Tyne, has 
been suffering from a severe attack of heart trouble following 
influenza contracted in Germany. Не is being attended at his flat 
in Oakwood Court, Kensington, by Dr. Aldersor, of Queen's Gate 
Terrace. The latest report is that he is progressing favourably. 

Mr. WALTER S, B. McLaren has accepted a seat on the board of 
the Electric Construction Co., Ltd., and has been appointed chair- 
man in place of the late Mr. James W. Barclay. 

Messrs. T. L. Милев & WiLsoN, consulting engineers, notify 
that their address in Liverpoolis now :—18, Westminster Chambers, 
1, Crosshall Street, Liverpool. 


Mr. W. Н. Воотн expects to sail for the United States and 
Canada early in April. During his absence Mr. Н. W. Wilkinson 
will attend to business and correspondence at 2, Queen Anne's 
Gate, S W. 

Mr. E. C. GxDpEs, who, it will be remembered, bas become chief 
goods manager for the North-Eastern Railway, is followed in the 
post of commercial agent by Mr. H. D. Dryden, who had been with 
Mr. Geddes in the work of this particular department since it was 


opened. 
Indian Engineering says that Mr. E. S. FRANKLIN, district loco- 


motive superintendent and chief electrician to the Bengal-Nagpur 
Railway, bas received an increase of salary from Hs. 1050 to 
Rs. 1,150, as a special case in consideration of the responsible and 


arduous duties which the appointment entails. 


Obituary.—Our readers will learn with regret of the 
death on Monday of the great French chemist, Prof. BERTHELOT, 
under most painful circumstances; the shock of the death of his 
wife, to whom he was deeply attached, resulted in his own imme- 
diate decease. M. Berthelot was born in 1527, and attained 
distinction at an early age, his scientific discoveries earning for 
him a world-wide reputation. A State funeral is to be accorded to 


his remains, together with those of his wife. 


NEW COMPANIES REGISTERED. 


Leeds Electric Co., Ltd. (92,285).— This company was regis- 
tered on February 25th, with a capital of £10,000 in £1 shares, to acquire the 
business of electric manufacturers and merchants carried on by the Bryant 
Trading Syndicate, Ltd., at 1, Oxford Place and 14, Park Cross Street, Leeds, and 
to carry on the business of electrical, telegraph, telephone and general engi- 
neers, fitters, contractors, cable makers, manufacturers of motors, generators, 
and accumulators, suppliers of electricity, «с. The first subscribers teach with 
one share) are:—J. Metcalfe, Broad Street Avenue, E. C.: C. M. Stead, 1, Oxford 
Place, Leeds; H. A. Ayrton, Victoria Chambers, South Parade, Leeds, solicitor; 
W. Clarke, 1, Oxford Place, Leeds, «solicitor; R. W. Scurrah, F. A. A., 3l, Great 
George Street, Leeds, accountant: L. Fletcher, 34, Newstead Terrace, Halifax, 
worsted manufacturer's manager; R. B. Scurrah, Belle Isle, Belle Vue 
Road, Leeds, clerk. No initial public issue. The number of directors is not 
to be less than three or more than five; the first are J. Metealfe (chairmani, 
C. М. Stead (managing director), and Н. A. „Ayrton; qualification, 100 shares ; 
remuneration of chairman £5) per annum, and of managing director £250 per 
annum, in addition to ordinary director's fees under Table“ A.” 


F. G. Aldrich, Ltd. (92,346).—This company was registered 
on March Ist, with a capital of CI. G in £1 Shares, to carry on the business of 
manufacturers of and dealers in pluuibers', gas fitters’, cleetrical engineers’ 
and builders’ materials, agents, mroninongers, hardwaremen, Ac. The first 
subscribers (each with one share) are:—F. G. Aldrich, 494, Ecclesgal] Road, 
Sheffield, plumbers’ merchant: Mrs. S. J. Aldrich, 490, Ecclesall Road, 
Sheftild; C. B. Hobson, 12, Fir Street, Sheffield, sanitary engineer; Mrs A. 
Hobson, 19, Fir Street, Sheftield; Mrs. E. Анх, 40, Brinclitte Edge Road, 
Sheffield; J. W. Aldrich, 796, Eeclesall Road, Sheffield, clerk; and Mrs. G. E. 
Aldrich, 796, Ecclesall Road, Sheffield. No initial publie issue. The number 
of directors is not to be less than two or more than five. F. G. Aldrich is the 


first managing directof ; qualification, 50 shares. 


Pyrenees Syndicate, Ltd. (92,49).— This company was 
registered on March 8th, with a capital of £15,000 in £1 shares, to adopt an 
agreement with A. Flett, to acquire concessions, licences or orders granted by, 
and to enter into contracts with, the Governments of Spain and France, or any 
local authorities in the said countries, for the construction and maintenance of 
railways, tramways or electrical installations, to promote a company for the 
purpose (inter alia) of building a railway to connect Spain with France hy way 
of the Pyrenees, and to open up the surrounding districts, and to carry оп the 
business of railway andtramway proprietors, carriers of passengers and goods, 
manufacturers of railway, tramway and other carriages, suppliers of electricity, 
electrical engineers, electricians, с. The first subscribers (each with one 
share) are: —J. Chapman, 101, Leadenhall Street, E.C., coaling and chartering 
agent; C. Green, 5, Minories, P.. C., director: J. Green. 5, Minories, E.C., secre- 
tary; J. FitzGerald, 36, Leadenhall Street, E.C., sub-manager of steamship 
company: W. A. Essery, I. Prince's Parade, Muswell Hill, N., chartering agent; 
A. Edmonds, 44, Temple Road, Croydon, clerk: and C. P. Freshwater, 10, Park 
Lane, Carshalton, shipowner. No initial public issue. The number of directors 
is not to be less than two or more than seven; the first are J. Chapman, T. H. 
Hilken and A. Edmonds; qualification, £1. Remuneration as fixed by the 


company. 
Ltd. 


Beck Flame Lamp, (82,387).—This company was 
registered on March Sth, with a capital of £20,000 in £1 shares (2.000 deferred), 
to acquire the benctit of an agreement dated January vist, 1907, between the 
Deutsche Beck-Bogenlampen Gesellschaft mit Beschrankter Haftung (vendors) 
of the one part, and A. M. Billington, of the other part, wher. by the said A. М. 
Billington acquires for £500 the exclusive option to purchase certain patents 
and rights for the United Kingdom, and all British Colonies and Dependencies 
except Canada, the purchase price for such patents and rights being (at the 
purchaser’s option)—(«) £5,000 in cash and fully paid ordinary shares to the 
amount of 20 per cent. of the nominal capital; or % 47.0 in cash and fully 
paid ordinary shares to the amount of 15 per cent. of such nominal capital, the 
said £600 being in either case accepted by the vendors as on account ої the sum 
to he paid in cash. The purchaser is also (in the event of the ordinary share 
capital of the company being increased to a sum not exceeding £30,000), to 
procure the allotinent or transfer to the vendors of 20 per cent. of such increase. 
The first subscribers (each with 500 shares) are:--A. M. Billington, sutlolk 
House, Laurence Pountney Hill, E.C., engineer: J. Hetherington, Combria, 
Hayes, Middlesex, engineer: G. F. Simms, The Farlands, Stourbridge, manu- 
facturer; N. Elinslie, 81, St. Mary's Mansions, Paddington, engineer; C. de 
Broe, Walden Lodge, Carlisle Road, Eastbourne, member of Stock Exchange: 
Dr. F. Grant, 169, Queen's Gate, London; and G. E. Monckton, 32, Grange 
Road, Eastbourne. No initial public issue. The number of directors is not to 
be less than two or more than tive. The vendors have the right to nominate 
one director. The first directors are A. M. Billington, J. Hetherineton and F. 
Chamier; qualification, £250 shares or stock, remuneration, L. each per 


annum апа £50 extra for the chairman. 


British De Dietrich, Ltd. (92.497).—This company was 
registercd on March 13th, witha capital of £100 in £1 shares, to carry on the 
business of manufacturers and proprietors of, agents for and dealers in moter 
vehicles of all kinds, suppliers of electrical aud other power, electrieians, &e 
The first subscribers (each with one share: are :- II. G. Butler, Siddons Ri md 


Forest Hill, S.E., clerk: G, Dixon, 17, Thornbury Road, Clapham Park, S. W., 


accountant; W. H. Clark, 95, Winchester Street, Pimlico, S. W., clerk: €. М 
Price, 5, Handel Street, W. C., clerk „ W. .. Cave, 2, Lithos Road, Hautopetead, 
N. W., clerk: A. J. Parkins, 57, Oswald Road, St. Albane, Herts. cerk. id 
H. W. Stevens, 204. Lyon Street, Balham Hill. S. W., cieik No initial pubhe 
issue. Registered without articles of association. 
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Victoria Engineering Co., Ltd. 92.54 1).— This company was 
registered on March l4th, with a capital of £1,600 in £1 shares, to carry on the 
business of electrical. and mechanical engineers, manufacturers of and 
dealers in electric, magnetic, telegraphic, telephonic and other appliances, 
and of steam, hydraulic, pneumatic and other engines and appliances for use 
in connection therewith, suppliers of electricity, Ас. The first subscribers 
teach with one share) are:— W. Fennell, Clarkson Road, Wednesbury, electrical 
engineer; Alfred Chatwin, Victoria Rond, Tipton, ivonfounder: W. P. Perry, 
Crompton Road, Tipton, electrical engineer; Arthnr Chatwin, Glenmaad, 
Tipton, ironfounder; R. Marshall, Dudley, solicitor; W. H. Wocdall, Dudley, 
grocer; and J. P. Whitehorne, 120, Ivanhoe Street, Dudley. clerk. No initial 
public issue. Registered without articles of association, The first directors 


are W. Fennell, Alfred Chatwin, W. P. Perry and Arthur Chatwin, Registered 
Office, Victoria Road, Tipton, Staffordshire. 


North-East London Construction Ca., Ltd. (92,523) —This 
company was registered on March 14th, with a capital of £50,000 in £1 shares, to 
ndopt an agreement with the North-East London Railway Co. to construct, 
equip and work the railways authorised by the North- last London Railway Act, 
1:45, to contract for the construction and equipment of any other railway, light 
railways, tramways and the like, to carry on the business as electricians and 
engineers, Ac. The first subscribers (each with one share) are: H. I. 
Robinson, £8, Dean Street, Oxford Street, W., clerk; А. J. Swan, 19, Ashbourne 
Grove, Chiswick Lane, Chiswick, clerk; T., Winter, 8, Montein Road, Forest 
Hid, S. E., secretary; D. J. Prosser, Lovett Villa, Devonshire Road, Merton, 
S. W., clerk; R. N. Utley, 173, Algernon Road, Lewisham, S. E., solicitor; G. E. 
sanders, 51, Larktield Road, Richmond, Surrey, clerk: and E. T. Church, 2, 
Kepler Road, Clapham, S. W., clerk. No initial public issue. The number of 
directors is not to be less than three or more than seven; the subscribers are to 
appoint the first; qualification, £100; remuneration as fixed by the company. 


OFFICIAL RETURNS OF ELECTRICAL 
; COMPANIES. 


Rippingille Manufacturing Co., Ltd. (Birmingham) (90,901). 
—A first debenture, to secure £1,000, and two second debentures, to secure 
£500 each, all dated January 7th. 1907, charged on the company's undertaking 
and property, present aud future, including uncalled capital, have been 


registered. Holders: Н. A. Martin, Plume Street Works, Aston, Birmingham ; 
and N. R. Nichols, 304, Hagley Road, Birmingham. 


Geneva Tramways Co. (1906), Ltd. (90,264).—A trust deed 
dated January 10th, 1407, to secure £300,000 debentures, has been registered, 
Property charged: 40, 910 shares of 100 fr. each, 30,000 shares of 500 fr. each 
and 12,000 lonaders' certificates m La Compagnie Genevotse des ‘Tramways 


Electriques, and апу property representing the same or attributable thereto, 
Trustces: London Trust Co., Ltd, 


Newquay Electric Light and Power Co., Ltd, (85,451).— 
Issue on January 3lst of a £1005 per cent. debenture, part of series created 
June 30th, 1906, to secure £4,000, charged on the company’s undertaking and 


property, present and future, including uncalled capital, No trustees, Pre- 
viously issued of same: £2,500, 


Newcastle-upon-Tyne Electric Sunply Co., Ltd. (27.997). 
Iesue on January dist of £127,300 15 per cent. debentures, part of series created 
February 15th, 1906, to secure £250,000. Property eharged:—The company's 
undertaking and property, present and future, including uncalled capital. No 
trustecs. No previous issue of same series. 


Drummond Co., Ltd. (59,372 ..—Tbis company's annual return 
was filed on January 15th, when 618 shares had been taken up out of a nominal 
сарма of £5,000 in 41 shares. 4641] has been received and £7 remains in 
arrears. Mortgages and charges: Nil. 


Cumberland Constraction Ca., Ltd. 65,007.— This com- 
pany's annual return was filed on January Mth, when 25 shares had been taken 
up out of a nominal capital of £10,000 in 100 shares of £100 cach. £27 per share 


has been called up on 35 shares, resulting in the receipt ef 4945. Mortgages 
and charges: Nil. 


Cryseleo., Ltd. (54,218).—This company’s annual return, made 
upto July 16th. 1906, was tiled on Jannary ist, 1907. 
£15,000 in £1 shares has been taken up. 
is considered as paid. 


The entire capital of 
£10,007 hus been received and £4,993 
Mortgages and charges: £8,200, 


Hammersmith, City and North-East London Railway, 110. 
(79,190). —T his company’s annual return was filed on January 4th, when 12,022 
shares had been taken up out of a nominal capital of £30.C00 in £1 shures. £1 


per share has been called up, and £12,022 has been received. Mortgages and 
charges: Nil. 


General International Wireless Telegraph and Telephone 
Ca., Ltd. (75,277).-- This company's annual return was tiled on January ?1st, 
when 121,615 shares had been taken up out of a nominal E of £175,000 in 
#1) shares. £1 per share has been called upon 1.615. and £1,615 has been 
received. 120,000 shares are considered as fully paid. Mortgages and charges: 
£1,053 195. 7d. 


Metallic Seamless Tnhe Co., Utd. (47,966).—This сотоояпу я 
annual return was filled on January 24th, when 15,245 preference, ard 65,000 
ordinary shares had been taken up out of a nominal capital of £26,833 6s. Nd. in 
20.000 preference shares of 138. 44. each, and 65,000 ordinary shares of 4s each. 


The full amount has been called up on each share, and £23,163 68. на, has been 
received. Mortgages and charges: Nil. 


Are Lamps, Ltd. (70.975).— This company’s annual return was 
tiled on January 19th, when 55,300 shares had been taken up out of a nominal 
capital of £60,000 in £1 shares: £7,300 has been paid and £48,000 is considered 
as paid. Mortgages and charges: Nil. 

Auto-Claw Co., Ltd. (85,218).—'l'his company’s annual return 
was filed on December 11th, when 4,517 shares had been taken up out of a 
nominal capital of £15,000 in 13,000 ordinary and 2,000 preterence shares of £1 


each: £517 has been received and £4,0C0 is considered as paid. Mortgages and 
charges: £1,000. 


Burmah Electric Tramways and Lighting Co., Utd. 
(75,090).--'This company's annual return was filed on January 18th, when 18,395 
ordinary and 20,000 preference shares had been taken ap out of & nominal 
capital of £200,000 in £5 shares (20,000 preference); £5 per share has been called 


up on the preference, resulting in the receipt of £100,000, 18,395 ordinary are 
considered as fully paid. Mortgages and charges: Nil. 


W. Lucy & Ca, Ltd. (electrical engineers, Oxford), (51,908).— 
Particulars of £4,000 5 per cent. second mortgage debentures, created by 
resolution of January 9th, 1907, and having the benefit of a trust deed dated 
January 30th, 1907 (supplemental to a trust deed dated June 29th, 1897), have 
been filed pursuant to Sec. 14 (4) of the Companies’ Act, 1900. Property 
charged: The company's undertaking and property, present and future, 
including uncalled capital. subject to £3,000 first mortgage debentures issued in 
1897, This series is in substitution for second and third mortzave debentures, 


securing £1,500 in each case. issned in 1808 and 1901 respectively. Trustee: 
E. A. Hanley, Forbury Grove, Kintbury, Berks. 


Electrical Publishing Co., Ltd. (74,449).—Issne on January 
2ist of £600 6 per cent. debentures, part of serien created came date to secure 
£1,500, charged on tho company’s undertaking and property, present and future. 


including uncalled capital and the copyright and goodwill of the Electrical 
Magasine, No trustees, | 


Hunslet Electrical Pottery Ca., Ltd. (87,353).—£3.000 5 per 
cent. dchentures, created 2nd and dated January 80th, 1907, charged on the 
company's undertaking and property, present an 
capital, have been registered. No trustees. 
wood Place, Camp Road, Leeds. 


Adelaide Electric Supply Co., Ltd. (54.209).— This com- 
pany’s annual return was tiled on January "th, when 15,000 preference and 
26,065 ordinary shares had been taken up out of a nominal capital of £800,000 in 
30,000 preference and 30,000 ordinary shares of £5 each. £5 per share has been 
called up on 15,000 preference and 65 ordinary shares and £75,215 has been re. 


ceived, leaving £580 in arrears, £10,000 is considered as paid on 20,000 ordinary. 
Mortgages and charges: Nil. 


future, including uncalled 
Holder: J. W. Ibbitson, 1, Elm. 


Electric Sign and General Advertising Co., Ltd. (45,510) 
--This company’s annual return was filed on January 140, when 2,000 shares 
had been taken up out of a nominal capital of £5,000 in £1 shares. £1,000 has 
been received and £1,000 is considered as paid. Mortgages and charges: Nil. 


Costa Rica Electric Light and Traction Co., Ltd. (56,447). 
—'This company's annual return was filed on January 9th. when the entire 
capital of £130,000 in £1 shares had been taken up. £7 has been received and 
£129,903 is considered as paid. Mortgages and charges: £177,100. 


66 X ? Electric Accumulator Co, Ltd. (85.174).—This com- 
pany’s annual return was tiled on January "th, when 36,500 shares had been 
taken up out of a nominal capital of .£60.000 in £1 shares. — £10,000 bas been 
received, and £26,500 is considered as paid. Mortgages and charges: Nil. 


Lynton and Lynmouth Electric Light Co., Ltd. (41,835).— 
This company's annual return was filed on January 5th, when 1,000 preference 
and 5,804 ordinary shares had been taken up out of a nominal capital of £8,000 
in 1,000 preference and 7,000 ordinary shares of £1 cach. £2,904 has been 
received, and £3,900 is considered as paid. Mortgages and charges: Nil. 


Electrolytic Alkali Ca., Ltd., Middlewich (64. 360]. — Issue on 
January 28th of £550 debentures, part of series created July 9th, 1904, to secure 
450.000 44 per cent. first mortgage debentures. charged on the company's under. 
taking and property, present and future, including uncalled capital. Trustees: 
Liverpool Mortgage Insurance Co., Ltd., 6, Castle Street, Liverpool. Previously 
issued of same series: £25,000. 

Underground Electric Railways Co. of London, Ltd. 
(73.276). -- Particulars of £600,000 debentures, created by resolution of February 
6th, 1907, have been tiled pursuant to Section 14 (4) of the Companies’ Act, 
1900. Property charged: Freehold land and buildings at Lot's Road, Chelsea, 
cable subway from same to District Railway near Earl's Court, the com- 
pany’s rights under various agreements and instrumente, kc. No trustees, 


Aron Electricity Meter, Ltd. (58.650).— This company's annual 
return was flled on January 4th, when 124,896 preference and 125,000 ordinary 
shares had been taken up out of a nominal capital of £250,000 in 125,000 
preference and 125,000 ordinary shares of £1 each; £1 per share has been 
called up on the preference and 2124,949 10s. has been received, including 
42 10s. paid on 104 preference shares forfeited: £125,000 is considered as paid 
ou the ordinary. Mortgages and charges: £48,000. 

Electric Light and Power Co. of Japan. Utd. (60,811).— 
This company's anual return was filed оп January 22nd, when 7 shares had 
been taken up and paid for in full out of a nominal capital of 43, 000 in £1 
shares. Mortgages and charges: Nil. . 

South African Lighting Association," Utd. (27,609).—Isene 
on January 30th. of £1,630 5 per cent. second debentures, part of series created 
May 27th, 1903, to secure £10,000, charged on the company's undertaking and 


property, subject to a first charge for £20,000, No trustees, Previously issued 
ot same series: £8,370.. 


CITY NOTES. 


—— — — 


Tynemouth and District Electric Traction Co., Ltd. 


THIs company's annual meeting was held on Tuesday at Donington 
House, Mr. W. L. Madgen presiding. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
March 15th, page 447), the CHAIRMAN said that by careful adjust- 
ment of the services to the real requirements of the public in the 
district, thev had reduced the expenditure by £987 for the year. 
The undertaking continued to be affected by tbe electrification of 
the Newcastle and Tynemouth section of the North-Eastern Rail- 
way, but the effect was not во marked as it was, and while it was 
temporarily affecting the receipts, in the long run it would not 
prove of any disadvantage to the company, because it would brine 
ап increased number of visitors into Tynemouth. They had 
etrengthened the depreciation and reserve fund by the addition of 
£1,000, as compared with £600 for the previous year. The carry 
forward had been increased by £236, and the ordinary dividend 
had been increased by $ per cent. The results for the year so far 
showed continued improvement, They were somewhat unfairly 
handicapped in tbe price which they had to pay the municipality 
for energy. Thev were charged higher than the Tyneside tram- 
ways, which took relatively a much smaller amount of current 
from the Corporation, They had opened friendly negotiations 
with the Corporation, with а view to getting these charges put 
upon a more equitable basis. The report was adopted. 


South London Electric Nupply Corporation, Ltd. 


Tir directors’ report for the year ended December 31st, 1906, 
states that the total receipts for the year amounted to £50,704, and 
the expeuditure to £32,067, leaving together with the amount 
brought torward, the sum of £27,679 available for distribution. 
After setting aside the adequate sum of £12,000 for depreciation, 


preliminary and other expenses, aud providing for interest accrued, | 


there remains a sum of £13,556 to be carried to the general 
balance-sheet. Out of this the board recommend the payment of 
a dividend at the rate of 3 per cent. per annum on the ordinary 
shares, carrying forward a balance of £3,806. At the end of 1906 
there waa connected to the company's mains the equivalent of 
144,622 5-c.P. lamps, showing the substantial increase for the year 
of 24,210 lamps, or the largest in any one year in the company's 
history. In addition, applicetions are in hand fora further 5,000 
lamps. During the year under review.the plant, machinery and 
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mains have been maintained ont of revenue in a high state of 
efficiency. The cost per unit sold is again the lowest of all the 
London supply companies. The 5 per cent. debenture bonds 
amounting to £50,000, which were placed in January, 1904, fall due 
for repayment on April 186 next, and in view of the high market 
rates prevailing, the board have made temporary arrangements for 
their repayment on that date, pending a fresh issue later in the 
year. This company has agreed to join all the other London 
electric supply companies in promoting in the present session of 
Parliament a Bill to empower them to associate for the purpose of 
mutual assistance and for the supply of energy in bulk. The 
temporary contract with the L.C.C. terminated in July last, which 
although originally made fora period of only 18 months, benefited 
the company for over three years. The borough of Lambeth's 
appeal against the decision of Mr. Justice Bigham in the King’s 
Bench Division in favour of the company, came before the Court of 
Appeal at the end of last month, and was upheld. The directors 
have since determined, in accordance with the strong opinion of 
their legal advisers, to appeal to the House of Lords. 


BrATEMENT;O* ELECTRICITY GENEBATED, SOLD, &c. 
Year ending December 31st, 1906. 


Units generated  ... Ls 855 ds . . 7,185,047 
Sold to consumers and used by public are lamps 6,259,192 
Used on works 895 = is .. 288, 912 
Total Ta ae i - i 6,548,104 
Quantity expended in distribution— 
In batteries and motor-alternators ... 52,978 
In feeders ; ‘a se TT 78,379 
Transformers is T i 260,600 
Total ..  ..  .. .. 0e e 391,357 
Total accounted for i ii "m . 6,939,461 
Unaccounted for ... | .. s bes 245,586 
No. of lamps on circuit, equivalent in 8 CG. 9. 144,622 


Windermere and District Electricity Supply Co., Ltd. 


Tux directors in their report for 1906 state that they have availed 
themselves of an opportunity of acquiring a further £2,000 deben- 
tures of the Keswick Electric Light Co., Ltd., carrying all arrears 
of interest, at a cost of £1,507, and this company now holds nearly 
all the debentures of the Keswick Co. They have gone thoroughly 
into the position of the Keswick Co 's finances, and find that an 
agreement is in existence by which the arrears of interest due to 
this company and another, prior to January Ist, 1901, are only 
payable after all other arrears since that date have been liquidated ; 
the interest due to this company at that date, £398, was incorrectly 
treated as income in the year 1900, and as the prospects of the 
amount being paid are very remote, the directors have written the 
same off by debiting £250 to the general reserve account, and the 
balance of £148 against the year's net revenue account. It has also 
been decided not to take credit for any further amount of interest 
accrued due on Keswick debentures but not actually received. There 
appears every reason to expect that the Keswick Co. will, during 
the ensuing and future years, be able to pay some intereston its 
debentures, and the revenue account will benetit from any payment 
made on account of the arrears of interest on the £2,000 deben- 
tures recently purchased. The business during the year has shown 
а fair increase, although the profit from installation work has been 
much smaller thar usual. The sum of £243 has been spent on 
capital account, and there seems every probability that tbe growth 
of the company’s business will, before long, necessitate the expen- 
diture of a considerable sum on additional machinery. The 
balance of revenue account for the year is £1,998 plus £83 brought 
forward. Debenture interest and bankers’ charges absorb £766, and 
interim dividend of 1 per cent. on preference shares £250, leaving 
a balance of £1,065, against which has been written off balance of 
interest due from Keswick Electric Light Co., Ltd., to January 1st, 
1901, #148, and transferred to depreciation reserve account £400, 
leaving for disposal a balance of #518. The directors recommend 
that a further dividend of 2 per cent. (making 3 per cent. for the 
year) be paid on the preference shares, which will absorb £500, 
leaving £18 to be carried forward. The retiring directors are Mr. 
A. M. Sing and Mr. W. P. J. Fawcus, the former of whom is 
eligible and offers himself for re-election. The directors take this 
opportunity of thanking Mr. Fawcus for his valued services in the 
past, and recommend that the vacant directorship be not filled 


up for the present. 


Evered & Co., Ltd. 


Tun directors’ report for the year ended December, 1906, shows, 
after providing for debenture interest, amounting to £2,375 and in- 
come tax, £510, a profit of £15,144, making with 43.539 brought 
forward from 1905, the sum of £18,683 to be dealt with. The direc- 
tors propose to pay a dividend of 5 per cent. for the year (free of 
income tax), which will absorb £8,537, to write of: plant £2,000, 
to write off building, £1,000, carrying forward £7,146. The directors 
express great regret at the death of their colleague and chairman, 
Mr. R. B, Evered, who for more than fifty years, was actively con- 
cerned in the conduct of this business. Mr. Walter (+. Kent, а роп 
of a former chairman, has been elected to fill the post. For 1906, 
the directors announce a larger profit thun that of the previous 
year, which result has boen brought about in face of the koenest 
competition and unprecedented advances in the prices of the rew 
materials required by the company for its manufactures, Notwith- 


standing this great increase in the cost of metals, the stock of un- 
manufactured goods has been taken on the same low basis of prices 
as in previous years, and, therefore, greatly below cost. Machinery, 
plant, and stocks of finished goods are thoroughly up to date, and, 
in the opinion of your managing directors, were never in sounder 
conaition. The stocks of finished goods have been taken at prices 
much below their cost on December 31st last. In view of the 
unsettled state of the metal market, the directors think it wise to 
increase the amount carried forward. 


Salisbury Electric Light and Supply Co., I. td. 


Tue directors’ report for 1906 says that the company continues to 
make progress. The number of consumers has increased from 938 
with 30,217 lamps connected, to 983 with 31,769 lamps connected. 
The generating plant has been sufficient to meet the output, and 
the whole plant is in thorough working order and capable of dealine 
with a considerably increased demand. Twenty-two debentures of 
£100 each have been issued during the year, making the total 
debenture issue £31,900. The share capital remains at £35,000. 
The profit, including £183 brought forward, amounts to £5,136, 
and after paying £1,527 interest on debentures and temporary loans, 
an interim dividend at the rate of 4 per cent. for the half year, 
amounting to £700, and writing off £125 from Exhibition account, 
there remains a balance of £2,784 to be dealt witb. The directors 
recommend that а further dividend at the rate of 7 per cent. for 
the half-year be paid, making, with the interim dividend, 54 per 
cent. for the year, and that £1,500 be carried to reserve, leaving 
£59 to be carried forward to next account. 


STATEMENT oF ELECTHICITY GENERATED, SOLD, &. 


1904. 1905. 1906, 

Units generated EN . 009,806 * 520,901 615,041 
Quantity sold--Public lamps 10,200 10,200 10,200 
Private consumers by meter 408,035 417,660 492,501 
Total sold " E" "E 418, 285 427,860 502,104 
Used on works 87,438 56,2853 63,568 
Accounted for T 155,673 454,713 266,272 
Not accounted for.. * 54,193 42, 188 48.700 
Public lamps p e T 820 зз 43 33 
Total maximum supply demanded .. 20 kw. AG KW. 314 кж, 


The annual meeting was held on the 12th inst., and the report 
was adopted. | 


Mexican Light and Power Co., Ltd. 
Tur directors’ report says that at the close of 1906 the present 


- works had provressed so near to completion that it was possible to 


effect sweeping reductions in the construction staff, and to rcorganise 
upon à more economical operating oasis. Power house No. 1, at 
Necaxa, is now nearly completed. The remainder of the con- 
struction work has been placed under the charge of the permanent 
operating staff at that station, and there remains at Necaxa, in 
addition to the power house, no construction work of importance, 
excepting the large dam No. 2, which is now ready for sluicing, and 
upon which work will proceed during the wbole of this year. А 
new franchise authorising the company to maintain subterrancan 
cables and aerial transmission lines for the supply of electric energy 
for lighting, motive power and other purposes to the City of Mexico, 
and to all towns and places in the Federal district of Mexico rntil 
{һе year 2012, was granted by the Federal Government on June 
30th, 1906, and ratified by decree of the Federal Congress on 
November 26th, 1906. All the properties of the Mexican Electric 
Light Co., Ltd., including those purchased by said company from 
the Mexican (ias and Electric Ligbt Co., Ltd., and from La 
Compania Explotadora de las Fuerzas Hidro-Electricas de fan 
Ildefonso, 8.A., were leased by this company from January ist, 
1906, for the term of 99 years, under a contact by which this com- 
pany assumes the payment of the principal and interest of the bonds 
of the Mexican Electric Light Co., Ltd., of the par value of 
$6,000,000 gold, and all the expenses of operating and maintaining 
the works and lines of said company, the capital stock of which is 
owned and controlled by this company — i.e, the Mexican Light 
and Power Co., Ltd. The actual earnings and operating expenses 
for the past year were as follows: — (iroes earnings, 1906. 
$3,854,194 ; operating expenses, $1,476,975; net earnings, Mexican 
currency, $2,277,219 ; net earnings. gold, 31,188,609. The company, 
out of ite net earnings of £1,188,609 (gold), applied $113,323 (gold) 
for the maintenance of plants, and carried the balance of $1,075,286 
(gold) to profit and loss account. The operating expenses of 
$1,476,975 (Mexican currency) includes $501,504, which was 
the cost of steam power during the year, pending the 
completion of the hydraulic plant. The net earnings fell $97,391 
(gold) below the estimates for the year, but the deficiency is due to 
three causes :—(1) The tramway company was unable to procure 
from the manufacturers and to install its machinery so as to be 
able to take power on October 1st last as agreed. (2) The mining 
companies at El Oro encountered similar delays in procuring 
machinery from the manufacturers, and they also operated with 
less power than was expected. (3) The City of Mexico did not 
make certain anticipated extensions in the public lighting. If the 
tramways, mining and manufacturing companies with which this 
company has made contracts for the delivery of power can secure 
early deliveries of their machinery, motors, &c., from the manu- 
facturers, the net earnings for 1907 should be about 32,000,000 
(gold). The company has at present three stcam plants, with a 
total steam generating capacity of nearly 16,000 H.P., or 11,200 xw. 
The steam power stations can be utiliced in carrying loads, 
and they are of grest value as a reserve in case of sudden inter- 
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ruptions in the operation of the hydraulic plants; but as the 
operating expenses per urit of power distributed from the steam 
plants are more tban 12 times the operating expenses per unit of 
power distributed from the company's bydraulic plant at Necaxa, 
the advisibility of increasing the hydraulic plant, rather than resort 
to the use of steam-power, is readily apparent. The general 
manager has prepared preliminary estimates for the construction of 
power house No. 2 in the Necaxa Valley, above power house No. 1, 
from which it appears that with no more diversion or storage works 
than those now beirg completed, excepting а dam on Los Reyes 
River, sufficient water is available to operate the proposed power 


house No. 2 continuously at 20,000 H.P., or on peak loads at 
40,000 H.P. 


Cork Electric Tramways and Lighting Co.. Ltd. 


Tue directors’ report, which is to be presented at the meeting to he 
held at 83, Cannon Street, E.C., on March 27th, states that the 
receipts for the year were £49,410, and the expenses £30,081. 
Including the balance of £996 brought forward, and deducting 
£4,529 for interest on debentures, there remains £15,706. £5,821 
bas been paid in two half-yearly dividends on the 5 per cent. 
cumulative preference shares; £2,500 has been added to reserve for 
depreciation ; £1,022 is written off, as per revenue account; and 
the directors recommend a 5 per cent. dividend on the ordinary 
Sbares, absorbing £5,750, and carrying £703 to revenue new account. 
The lighting and power business continues to show progress, a large 
number of additional consumers having been connected up, the total 
Kw. being 369 as against 326. The traflic receipts show a small 
decrease of £67. The capital expenditure during the year amounts 
to £10,833, which has been expended mainly in connection witb the 
contract for lighting the Cork Military Barracks, house services and 
cables. In June last the capital of the compauy was increased to 
£250,000 by the creation of 1,000 ordinary shares and 1,000 5 per 
cent. cumulative preference shares of £10 each. The preference 
shares were offered for subscription to the shareholders at £11 per 
share, 827 shares being applied for and allotted. During the year 
additional debentures to the extent of £4,000 were also issued. 
The premiums on the shares and debentures issued during the 
year, viz, £571, have been added to the reserve fund, making, 
with the &9 500 set aside out of revenue, a total addition for the 
year of £3,371. 


COMPARATIVE TABLE. 


TI. ACT ox 1901. 1905. 1006. 
Miles open .. a js is € PRY 9`мӘ y no 
Passengers carried bed D .. 5,811.76 5,979,583 6,966,564 

‚ Average fare "m EN xS . 1 00d, tood. 100d. 
Car mileage .. xii e Уз .. 882,256 900,446 891.0 
No. of cars ax е T vs 95 35 35 

LIGHTING AND POWER— 

No. of customers .. zu ре ek 1.273 1.466 1.679 
B-c. P. lamps (equiv.) applied for £x 74.95 865.977 100,543 
"m " connected Js 73,387 85. 128 98,852 


City of London Electric Lighting Co., Ltd. 


TBE ordinary general meeting of this company was held on 
13th inst., at Salisbury House, London Wall, Mr. J. B. Braithwaite, 
the chairman, presiding. 

In proposing the adoption of the report ‘see ELECTRICAL 
Review, March 8th, page 403°, the CHAIRMAN, after referring with 
regret to the great loss that the company, and the electrical world 
generally, had sustained in the death of the late Mr. George 
Herring, said they would see from the report that, compared with 
воте of the other electric lighting companies in London, they had 
fared very well. They had only a very small reduction in their 
net profit—a sum which was quite insignificant in comparison with 
their total receipts. The actual reduction in the profits was only 
£1,014, and against that they had an increase in expenditure of 
£1,001, and as there was an increase of £2,508 in rates and taxes 
alone, they would see that if it had not beenfor that item there 
would have been no decrease in their net revenue. He was glad to 
observe that shareholders in public companies were becoming 
more and more alive to the anomalous position in which they were 
placed with regard to the question of rates and taxes. "They had 
no representatives who were entitled to vive a vote in the election 
of those who made the rates and spent them, and yet very often 
companies like theirs were the largest ratepayers. 'That was & 
condition of things which he could not think Parliament would 
allow to continue indefinitely. In the generation and distribution 
of electricity, although their output was considerably increased, 
they had actually effected an economy of £1,549 in the cost. There 
had been а certain reduction in the average price they had 
obtained for their current during the year, which was entirely due 
{о Ше larger proportion of units sold for power purposes. Ав 
they increased their power load some further small reduction in 
the average price might be anticipated. The increase in their lamp 
connections was fairly satisfactory—about 81,000—and the total 
equivalent of lamps connected or applied for up to date was 
923,000, so that in the ordinary course of things they might fairly 
hope to pass the million limit in the course of the present year. 
The applications received for the first eight weeks of the current 
year were quite satisfactory, and showed that the business was still 
steadily expanding. They had a very satisfactory record in regard 
to the number of units sold during the past year, for in spite of the 
fact that they had lost the temporary supply which they were giving 
to the L.C.C. on some of their tramways pending the completion of 
their generating station at Greenwich, they had made up the whole 
of that loss and 706,000 units in addition, во that really their 


ordinary customers had taken nearly 2 million units more than they 

did in the previous year—an increase of about 10 per cent. in 
the amount of current sold. The extra three-quarter million units 
they had sold had been produced at an actual saving of £1,500 in 

cost—a fact which he thought they would agree with the directors 
in thinking reflected the greatest credit upon their chief engineer 

snd the whole of their technical staff at their generating station, 

For some years past he was glad to say they had been able to get 

along without any fresh issue of capital. They had invested the 

depreciation fund in the business instead of investing it outside, 

and that was why they had been able to develop the business without 

incressing the capital. For many years they had set aside £45,000 

a year inthat way, and by using it in the business they had greatly 

strengthened the financial position of the company—a condition of 

things he hoped they would be able to continue. The whole of the 

costs incurred in connection with Parliamentary expenses had been 

charged against the year, and they bad placed the same amount to 

reserve for depreciation as usual— £45,000, and £500 to leasehold 
redemption. After paying all charges they had an available balance 
of £83,660. They were able to declare the usual dividend at the 
rate of 7 per cent. for the half-year, making 6 per cent., for the year, 
and to still carry forward something over £20,000tothenext account. 
In concluding, the chairman referred at some length to the Parlia- 
mentary position. He said that last year they had to face the London 
County Council and the Administrative County's Bills for a bulk 
supply. Both the Administrative County and the L.C.C. were 
bringing forward Bills again this year. Fortunately, the various 
electric companies had now combined together and were bringing 
forward a Bill on their own account. Of course, the recent L.O.C. 
election had for the moment dislocated the arrangemente that had 
been going on, and they were waiting to eee if the Moderates would 
adhere to what he understood were their election pledges—namely, 
that they would abandon the Bill. They hoped that the recent 
victories of the Moderates would result in that Bill being dropped. 
In that event there would be an opportunity of the Companies’ Bill 
obtaining a fair hearing, and he could not but believe that they 
would be able to put facts before Parliament which ought to result 
in their getting their Bill. It was quite unnecessary lor а new 
company or the L.C.C. to come in and give a bulk supply. That 
could be done much more efliciently and economically by the 
existing companies, who were now supplying all the power 
required in their respective areas. By co-operation the companies 
could cheapen the cost of power to the consumers, and the large 
capital expenditure which a new company would involve would be 
avoided. 


Mr. F. W. Reynotps seconded the motion, and the report was 
carried. 


Bromley (Kent) Electric Light and Power Co., Ltd. 


THE directors’ report for 1906 says that further progress has been 
made during the year, the lamp connections having increased from 
64,957 to 71,222. The sale of energy has increased from £12,485 
to £13,997. The works bave been maintained in good order and 
repair. During the year £2,600 debenture stock and 1,000 ordinary 
shares have been issued; the ,premiums paid thereon, amounting to 
£362, have been carried to reserve. The result of the year’s trading, 
including £48 brought forward from last year, shows a profit of 
£10,529, and after allowing for debenture interest and trustees’ fees, 
amounting to £3,178, the amount available for dividend is £7,351. 
An interim dividend at the rate of 4 per cent. per annum was paid 
for the half-year in October, and the directors recommend the 
payment of a further dividend for the last half-year at the rate of 
7 per cent. per annum, making a total dividend of 54 per cent. for 
the year, and that £3,000 be placed to the reserve account, making 
with the amount received in premiums £3,352, and leaving a balance 
of £313 to be carried forward. 


The meeting is to be held at Bromley on Monday next. 


Newcastle-upon-Tyne Electric Supply Co., Ltd. 


THE annual meeting was held on 14th inst. at Newcastle. 

Dr. J. Т. MERZ, who presided, in moving the adoption of tbe 
report (see ELECTRICAL Review, March 15th, page 445) said the 
total connections to the company’s system at the end of the year 
amounted to 70,000 H.P., which was an increase of 16,700 on the 
previous year. From the accounts they would see that the revenue 
for the year had been £176,810, an increase of £36,502, and the 
profite, including the return on their investments, had been 
£85,747, an increase of £11,094 on the previous year. The expendi- 
ture on capital account had been £172,679, largely represented by 
extensions of the Carville power station and of the system 
generaly. The mileage of cables was 171, as against 146 а year 
ago, and they had 4,350 customers, an increase of 550. Actually 
they had written off the works £150,000, they had written off the 
stocks £2,500, and they had left on the depreciation account, with- 
out allotting it to any special item, £28,500. The issue of new 
capital might be looming in the near future. They acquired a 
large additional area, which would include the cluster of collieries 
south of Blvth, and it would need development. The directors 
would probably be obliged towards the end of this year, after the 
present shares were fully paid up, to issue new capital. The issue 
made last year, he added, was largely over-subscribed. 

Mr. T. G. Gipson seconded the report, which was adopted. 

A dividend of 5 per cent. on the amount called up on the pre- 
ference shares, and of 8 per cent. on the amount called up on the 


ordinary shares, for the year was formally declared. The retiring 
directors were re-elected. 
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The Hove Electric Lighting Co., Ltd, 


Tua annual meoting of this company was held on the 14th inst, at 
Salisbury House, London Wall, Col. A. J. Filgate in the chair, 

Tbe CHAIRMAN, in proposing the adoption of the report (see 
ELECTRICAL Review, March 8th, page 404), said that the capital 
expenditure during the year had amounted to £4,347. Of that, 
£1,229 was expended on buildings, chiefly in connection with the 
new station, £1,912 on strengthening and extending the mains, and 
£272 on meters. The total length of their network was now 
20 miles 946 yards, and of their feeders 8 miles 1,275 yards, the 
total length of mains being 29 miles 461 yards. The capital 
expenditure to the end of the year had amounted to £159,530. 
Of this sum £119,171 had been provided from their share 
capital, debentures and debenture stock; 418,226 from 
premiums received on capital issues, and the balance from the 
renewals and depreciation account. Dealing with the revenue, he 
said he hoped the shareholders would consider the result of the 
past year's working as satisfactory. The number of houses on the 
aystem at the end of the year was 1,456, an increase during the 
year of 112 houses. The lamps and motors connected reached the 
equivalent of 98,224 8-c.P. lamps, compared with 92,194 8-c.P. 
lamps at the end of 1905—an increase of 6,030. The units sold to 
customers amounted to 930,542, against 901,384 in 1905. The gross 
revenue of the year was £21,624, compared with £21,040 in 1905— 
an increase of £584. "The revenue expenditure amounted to £8,951, 
as against £8,550—an increase of £401. The increase was chiefly 
on coal, due to ап increase in price, wages and salaries. The net 
revenue of the year had amounted to £12,672, as against £12,490 in 
1905. While they, of course, wished the increase had been larger, 
when it was considered that the number of disconnected houses 
had increased from 133 at the end of 1205, to 165 at the end 
of 1906, the result could not be considered unsatisfactory. 
He must, as usual, record their satisfaction at the excellent 
work done by Mr. C. B. Smith and his staff at Hove, 
and Mr. F. R. Reeves in London. From the net profits they had 
to deduct the interest on debontures and loans, £1,743; the interim 
dividend paid last October of £2,735, and income-tax, £594, leaving 
в balance of £8,293, They recommended placing £4,000 to the 
renewal and depreciation account, raising that account to £25,275 ; 
to pay a final dividend for the half year at the rate of 10 per cent. 
per annum, making, with the interim dividend, 9 per cent. for the 
year, carrying forward the balance of £818. It was essential that 
they should strengthen tbeir renewals and depreciation fund, so as 
to provide for contingencies, Moreover, some of their plant had 
been in use for several years, and might need renewal at no distant 
date. For some time past the Corporation of Hove had 
been pressing them to reduce their rates for energy, on 
the ground that their auditors had certified that the com- 
pany had been in a position to pay a dividend of 10 
per cent. per annum for the past seven years. They disputed that 
Statement, inasmuch as it was essential under the conditions of their 
contract to place a considerable amount to reserve to meet renewals 
and depreciation and the expiry of the lease of the land on which 
the Davigdor Road station was built. They, however, expressed 
their willingness to make a further reduction in price if the 
Corporation would withdraw their objection to the customers on 
the 110-volt pressure changing over to 220 volts—a very reasonable 
stipulation considering that there were now only 43 customers on 
the 110-volt pressure, while there were 1,443 customers on the 
220-volt pressure. Оп that the Corporation petitioned the 
B. of T. to enforce the proposed reduction, and the B. of T. had 
appointed an inspector to hold the necessary inquiry, which was 


now proceeding. 
Mr. Hanotp A. HoaRE seconded the motion, and it was 


agreed to. 


Durham Electrical Power Distribution Co., Ltd. 


THE annual meeting was held in Newcastle on 14th inst. Dr. J. T. 
Merz presided. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
March 15th, page 445), the Сналівман first referred to the loss sus- 
tained by the death of Sir Thomas Richardson. Referring to the 
work of the year, he said he must beg them to look on the past 
year really as a continuance of the first year, as а time of prepara- 
tion in the preliminary history of the company. They had hoped 
that the time of preparstion would have been closed at the end of 
the year 1905, and that in the year 1906 they would have entered 
upon the use of the large amount of capital that had been spent, 
and of the plant which it represented. The time of prepara- 
tion һай extended over two years instead of one, and, practically 
speaking, the profit made in 1906 had been very similar to that 
made in 1905. They bad not in effect reaped any considerable 
advantage from the large amount of capital outlay which they had 
made. He trusted they would draw no conclusions as to the future 
history of the company from the present results. They were now 
hopeful, and had reason to believe that the third year of the com- 
pany's history would show the improvement which they expected 
it to show in the second year. In spite of all this, the output had 
considerably increased. It had increased from 7,600 to 13,200 H. p. 
The lighting part of their business had got larger, as well as the 
power part. Altogether the profit of the year was £20,756. "There 
кете 114 miles of cables in comparison with 40 the year before. 
They һай now 637 customers, or 190 more than a yeat ago. The 
Prospects, во far as they knew, were very good. They had secured 
the Dunston flour mills, which took 2,000 H.P., and there had also 
been connected with their system, factories taking 6,000 H. p. and 
collieries taking 5,000 n.p, He wished to add that the work 


during the time of preparation had been very arduous, and 
althongh it did not show in the way of profit as yet, he wished to 
‘thank their manager (Mr. Esslemont) for the great energy shown, 
As soon as the cable system waa completed the amount of business 
would be largely increased, and the income in proportion. 

Mr. J. H. ARMSTRONG seconded the report, which was adopted. 

A dividend at the rate of per cent, on the preference shares, 
and of 4 per cent. on the amount called up on the ordinary shares, 


was declared, 


Mersey Railway Со, 


THE directors’ report for the half-year ended December 31st, 1906, 
states that the train mileage run during the half-year was 416,555 
miles as compared with 417,683 during the corresponding period of 
1905. 'l'he number of passengers conveyed has been 5,271,524, as 
against 4,937,840, exclusive of season-ticket holders. The total 
receipts from all sources for the balf-year were £47,359, as com- 
pared with 244,060. The working expenses, exclusive of the charges 
for pumping, ventilation, and lifts, were £31,963, equal to 67°49 per 


| cent., as against £30,471, equal to 69 16 for the corresponding six 


months. The charges for pumping, ventilation, and hydraulic 
lifts amounted to £3,921, equal to 8:28 per cent., as compared with 
£3,837, or at the rate of 8 71 per cent. іп 1905. On December 14th, 
1906, the Court of Appeal dismissed the injunction which had 
been granted against the company at the instance of the corpora- 
tion of Birkenhead with regard to the running of motor omnibuses 
in connection with the trains; but the corporation has presented 
an Appeal to the House of Lords, and the directors do not propose 
to resume the omnibus service until the case is finally decided. 


Companies Struck Off the Register.— The names of 
the following companies have been struck off the Register :— 
Acetylene Gas and Electric Smelting Co., Ltd. 


British Arc Carbons Manufacturing Co., Ltd. 


Compressed Fuel Syndicate, Ltd. 
L'aato-r^gulateur Moteur Hydraulique “ Cassel," Ltd, 


Liverpool Electric Supplies, Ltd. 
M. I. P. Electrical Syndicate, Ltd. 
New Century (Foreign) Arc Light Co., Ltd. 


Ozone Generators, Ltd. 


Rothesay Tramways Co.—The annual meeting of this 
company was held on Tuesday at Donington House. Mr. A. С. 
Miles presided, and said there was a protit of £2,738 on the year's 
working. They proposed to place to depreciation and reserve fund 
£1,250, to declare a dividend of 2 per cent., and to carry forward 
£325. The report was adopted. In the previous year there was no 
dividend, but £1,500 was placed to depreciation «nd renewals, and 


£114 carried forward. 


Direct United States Cable Co., Ltd.—The board 
has resolved upon the payment of an interim dividend of 4s per 
share, free of income-tax (at the rate of 4 per cent. per annum for 
the quarter ending March 31st, 1907. The dividend is payable on 


and after April 26th next. 


Leeds Copper Works. Ltd.—The directors’ report for 
1906 shows a trading profit of £23,724, against £15,148 in 1905. 
After providing for debenture interest, there is a net profit of 
E, 651, as against £742 in 1005. This further great improvement 
has been made in spite of the high price of copper and of the most 
severe competition. According to the Times, certain costly altera- 
tions in the plant were concluded, and charged to revenue account, 
and these will secure satisfactory economies in the cost of manu- 
facture. The company is laying down & powerful plant for the 
quick production of copper tubes by another process similar to that 
used by its competitors, as an alternative and addition to the existing 
electrolytic plant, so a8 to produce all kinds of copper steam pipes. 
The installation will be at work shortly. New plant has also been 
added, and is now at work, for making very thin tubes of the tinest 
quality for motor-radiators, &c. The board has issued the report 
and accounts at once for the information of the shareholders, but 
does not propose to hold the annual general meeting until later 
than usual in the present year, when it hopes to lay proposals 
before the members for the consolidation of the capital account. 


Anglo-Argentine Tramways Co.. Ltd.—The balance 
to the credit of net revenue account on December 31st, 1906, in- 
cluding £10,214 brought forward from 1905, and after deducting 
£65,816 for depreciation renewal fund (in addition to amounts 
expended on ordinary maintenance), amounts to £296,836. After 
transferring £4,200 to a sinking fund for the redemption of pre- 
ference and ordinary shares, £5,000 to investment depreciation 
account, and £20,000 to reserve fund, out of the balance available 
for dividend, the directors recommend the payment of a final divi- 
dend on the 320,000 ordinary shares of 4s. per share, free of 
income-tax, which, with the interim dividend of 4s. per share paid 
in October, will make 5з. per share, or 8 per cent. for the vear, 
carrying forward £10,081. The transfer registers for ordinary 
shares will be closed from March 26th to April 9th inclusive. — 


Armstrong, Whitworth & Co.—The directors recom- 
mend a dividend of 2s. per share for the six months ended 
December last. £102,944 is carried forward. The dividend for 
the corresponding half of the previous year was at the rate of 


10 per cent. per annum. 
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British Insulated and- Helsby Cables, Ltd. 


WE regrct that we are unable to publish a report of the meeting 
of this company which was held on Monday. Our Liverpool 
correspondent, who had special instructions to represent us and 
report the proceedings, writes as follows :— 

“In respect of the gencral meeting of this company, held to-day 
at Liverpool, I bave to report that I attended at the place of 
meeting to take a note of the proceedings for you as instructed. 
I regret to say that two officials of the company informed me that 
I could not remain, as no reporter other than one acting officially 
for the company would be allowed to be present and take any notes 
of the proceedings. One of the officials said, and repeated, words to 
this effect: ‘A report will be sent to your paper, and your firm 
will be paid for the report with the others. 

“However, І was otticially informed that I could not be allowed 
tu stop and take a report.” 

We have since received what purports to be a full report of 
the proceedings from a firm of advertising agents, but it is not in 
accordance with our general practice to publish reports of company 
meetings unless furnished by our own representatives. 


Guildford Electricity Supply Co., Ltd. 


Tue directors’ report for the year ending December 31st, 1906, 
states that the company has made very satisfactory progress, the 
gross receipts being £5,975, as compared with £5,374 for 1905. The 
total expenditure on revenue account for last year amounts to 

13,308, as compared with £3,692 for 1905. There is a balance on 
the revenue account of 42, 668, after writing off 4500 for depre- 
ciation, and the balance of the suspense account for law costs, viz., 
£225. After making due provision for interest on debentures, 
dividend on preference shares, and the placing of £250 to the credit 
of the reserve fund account, the net revenue account shows a balance 
of £736 for distribution. Out of this the directors recommend the 
payment of a dividend at the rate of 4 percent. forthe year on the 
ordinary shares, which will absorb £548 8s., thus leaving a balance 
of £188 to be carried forward. The following table will show the 


rate at which the company's business has progressed during the past 
four years :— 


Year. No. of consumers. Revenue. Total costs. 
1903 826 £3,897 42.197 
1904 410 £4,560 142.242 
1905 17.3 45,374 142.782 
1906 57275 45,975 


£2,524 

It will be scen that a reserve fund account has been started, and 
that a sum of £250 has been eredited tosame. This account should 
have the effect, in the future, of materially improving the financial 
position of the company. The total capital expenditure up to 
December 31st amounted to £51,519, and the total capital receipts 
were £48,111, thus showing a balance over-expended of 43, 408. 
The directors are, therefore, very desirous of issuing further 
ordinary and preference shares, and also the balance of the deben- 
tures, in view of the fact tbat additional capital expenditure will 
shortly be necessary to meet the company's increasing business. 
А vacancy on the board of directors was created during the year by 
the death of Mr. E. S. Baring-Gould, who had served the company 
as a director tor some years. Mr. J. M. V. Money-Kent, owing to 


his increased professional calls, resizned his position as a director 
of the company in July last. 


STATEMENT OF ELECTRICITY GENERATED, 801.0, &c. 


1906. 1005. 
е : Power and heating .. 82,365 40,541 
Number of units sold { Lighting .. ‚ 212.396 202'879 
Total 52 .. 994,691 Total 243, 420 
н.р. of motors connected. СЯ а^ А 200 . 90 
Number of consumers z% 2; EN s 525 475 
Lamps connected T is T Кя .. 26,000 20,924 


Tie annual meeting is to held on March 27th. 


The Electric Lighting and Traction Co. of 
Australia, Ltd. 


Мв, J. B. BRAITHWATTE presided on Monday at Finsbury Pavement 
House, E.C., over the seventh ordinary general meeting of the 
above company. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
March 15th, page 447), the CHAIRMAN said he was glad to say that 
the favourable forecast which he held out last year had been fully 
borne out with regard to all of their Australian undertakings. 
Last year he congratulated them on the very satisfactory increase 
in the profit earned, and that year he had the pleasure of doing 
the same. They had spent about £20,000 on the Melbourne under- 
taking, and the amount now spent on this was £256,000. They 
had also made a small expenditure at Geelong, raising it to £52,049. 
Asa result of this expenditure their cash at bankers had been 
reduced to £500. It would be seen that for the first time for 
several years there was а balance in their favour on the Melbourne 
undertaking of £1,185 4s. This, as he had eaid, was after they had 
paid their debenture interest, the whole of the interest on the large 
loan from the bankers, and the administrative expenses. The 
chairman dealt in detail with the figures in the profit and loss 
account, and pointed out that the profit on the Melbourne under- 
taking now stood at £10,620, as against £6,454 last year, which was 
practically a 66 per cent, increase. The profit on the Geelong 


undertaking stood at £1,678, as against £1,284, which was an 
increase ot about 30 per-cent., and the combined profits were 
£12,280, as against £7,738. Owing ta the satisfactory progress 
being made at Adelaide, they had received £3,028 in dividends, as 
against £2,220, which was an appreciable advance. What, however, 
the shareholders would wish to know was, what were the prospects 
for the future, and һе was glad to say that good as was the progress 
made last year, the progress during the four months from August 
30th was even more gratifying, and it looked as if they were going 
to have a rapid increase in revenue in Melbourne, During these 
four months they had connected 8,646 8-c.r. lampe, as against 3,248 
last year, and they had connected 185 н.р. to motors, as against 
109 H.P. They sold 507,576 units as against 370,732. The gross 
profit made at Melbourne in the four months was £3,769, as 
against £2,715. It was rather difficult to say whether this rate of 
increase would continue during the whole of the financial year, 
but from the returns they had it seemed that applications were 
coming in both for lighting and power, and there was no reason to 
doubt that the increase would continue. At any rate, up to the 
present there were no signs of falling off. The progress at Geelong 
was also satiefactory, and in the four months since tbe accounts 
were made up they had connected 2,732 lamps as against 2,042, 
and connected 15 н.р. as against 30 H. P., the latter item being a 
decrease. They had sold 81,313 units against 72,000, land the profit 
was 4350 instead of £200. In the report figures were given of the 
progrees made in Melbourne and Geelong in the past three years, 
and to bring these figures up to date he might tell them that in 
Melbourne the lamps had increased on December 31st last from 
57,610 to 66,256: the motors from 985 н.р. to 1,170 H.P.: and the 
total equivalent connections expressed in 8-c.P. lamps from 59,130 to 
102,532. At Geelong lamps connected were 20,604 against 17,872 ; 
motors 610 H.P. against 595 н.р.; and total equivalent 39,000 
against 36,912. They had bad to order additional plant to supply 
tue increased demaud at Melbourne, and had sent out a 1, 500-RKw. 
turbine. This would give them a total capacity of between 3,000 
and 4,000 kw., which would probably be enough for another year 
or two, although he trusted that he would be mistaken in that. 
The Adelaide undertaking also continued to make pro- 
grese, and they were hopeful of receiving further increases of 
dividend. The shareholders would want to know what were 
the prospects of doing something for the arrears of divi- 
dend on the preference shares, but it would be obvious that 
they could not do anything in that direction until they had re- 
arranged their capital account in some way. As long as they had 
£100,000 loan from the bankere, it was obvious that the first use which 
must be made of that additional net revenue was to do something 
to fund that uafunded debt. Had the £109,000 loan been in 
debentures there would have been а surplus to enable them to deal 
with the preference shares. It was obvious, however, that they 
bad turned the corner, and it brought them nearer the time when 
it might be possible to fund thet floating debt which was such an 
incubus round their necks at the present time. 

Mr. P. R. SELLON seconded the motion, and said that the most 
notable feature of the year had been the increase in the demand 
for power, which showed that the tariff ther offered in 1905 was 
being appreciated. At the present time about half of the units 
sent from their station were for power purposes, and there was 
evidence that this satisfactory demand showed no sign of falling 
off. The policy of introducing the turbine so far from the manv- 
facturing base was carefully considered, and they came to the con- 
clusion that the benefits, both in respect of capital cost and eco- 
nomical cost of generation, justified them in adopting the turbine. 


In conclusion, Mr. Sellon reterred in high terms to the good work 
done by the staff in Australia. 


The report was then adopted. 


Davis & Timmins, Ltd. 


SIR Henry C. Mance presided at the annual meeting held on 
14th inst. at Winchester House, E.C. In moving the adoption of 
the report, he said that the accounts for the year showed signs of 
steady progress. Bringing forward £5,053 from the previous year, 
there was an available profit of £15,932. In addition to the 6 per 
cent. preference dividend, they proposed a dividend at the rate of 
8 per cent. per annum on the ordinary capital, placing £2,000 to 
reserve, and carrying forward £6,572. He congratulated the staff 
and shareholders upon the result which had been obtained in spite 
of the great rise in the price of copper, and in face of keen com- 
petition, He did not think they must place too much reliance 
upon the Board of Trade returns, which although tbey appeared 
encouraging, did not always give an exact indication of the state of 
the manufacturing industries of the country. Prices were still cut 
extremely fine, and they would take some time to recover from 
the low level of the last few years during the times of extreme com- 
petition, and the struggle for existence. They had done their best 
to ensure continuity of management by making agreements with 
the managing director, Mr. Davis, and the two managers of the 
works at York Road and Wood Green. After going over the 
principal points in the accounts, he mentioned that ample allow- 
ance had been made for depreciation. The factory at Wood Green 
was now practically completed. 'The gas plant and new dynamo 
enabled them to generate power economically. They had room for 
additional machinery, and also had sufficient power available, to 
mect any probable developments of the next year or two. 

In the course of а brief discussion, а shareholder suggested that 
ап interim dividend should in future be paid on the ordinary 


shares. The chairman said that the point would be considered, 
The report was adopted. 
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Toronto Electric Railway Co. 


Тнк annual meeting of shareholders of the company was held in 
Toronto on 6th ult., when the accounts presented showed a large 
increase in the company’s earnings over previous years. The gross 
earnings for the year ended December 31st last amounted to 
$3,109,739—an increase of 12:8 per cent. over the earnings for 1905. 
The improvements to the power plant and other properties have 
resulted in & reduction of the ratio of operating expenses to the 
gross income from 56:8 per cent. for 1905 to 52:9 per cent. for 1906. 
The consequence is an increase of $276,337 in the net earnings over 
the preceding year, making a total of $1,463,224. 'ТҺе gross earnings 
for the year were distributed as follows:— 


Operating expenses бё ZUM. Wt. i $1,646,515 
Bond interest and fixed charges zu in T 2217,199 
Payments to City of Toronto, being percentage оп 

earnings vu m" 2 BB 5. 955 9948.003 


Pavement charges .. ee "e - - ИИ Vs X 80,965 
Four quarterly dividendsof1i percent. each, aggregating 8460, 241 


This leaves a surplus of $355,845, of which eum $100,000 has been 
transferred to the contingent account and $255,854 carried forward 
to credit of profit and loss account. 

The issue of $1,000,000 new stock authorised in April last has all 
been subscribed and paid up. The proceeds from the sale of the 
stock, together with the surplus carnings, places the company in 
the satisfactory position of having the sum of $674,982 cash in 
bank available for the purpose of undertaking capital expenditure 
during the coming year, after having paid for all the improvements 
made last year. 

Mr. WM. MACKENZIE, the President, in congratulating the sbare- 
holders on the sound and progressive state of affairs, called attention 
to the fact that the earnings of the company exceeded by $9,000 the 
earnings of the Montreal Co. He also pointed out that the City of 
Toronto had received $7,000 more of the earnings of the company 
than the shareholders had. No reference was made to the recent 
disputes with the city, but the overcrowding was mentioned, and 
the President said the company was just as anxious as the City to 
relieve the situation. 

On the motion of the PRESIDENT, seconded by Sir Henry 
M, PELLATT, the report was unanimously adopted. 


Sociedad Co-operativa Telefónica.—'l'he managing 
Committee of the Co-operative Telephone Co. (Sociedad Co- 
operativa Telefonica), of Buenos Ayres, have forwarded us a copy of 
the annual report for the year ended June 30th, 1906. It*hows 
that the gross revenue from the working of the Red telephone 
exchange amounted to $564,229 in 1905-6, as compared with 
$470,709 in the preceding year, whilst the working expenses 
reached $413,233, as contrasted with $341,446 in the two years 
respectively. The net profits in 1905-6 were $149,054, as against 
$136,233, being an increase of $12,821. After appropriating 10 per 
cent. of the profits for the remuneration of the directors, and 
placing 10 per cent. to the reserve fund, 5 percent. to the benevo- 
lent fund, and 10 per cent. to the fund for the redemption of the 
preference shares, there remains a balance of $96,885. This bas 
been disposed of by the division of $66,082 among the ordinary 
shareholders, and the allocation of the other $30,803 to the fund for 


the redemption of the Red exchange and its accessories. The ' 


report states that the company had 4,701 subscribers at the end of 
the financial year, as compared with 4,065 at the close of 1904-5, 
being an augmentation of 636. Asthe increase in the number of 
subscribers in 1904-5 was only 492, the managing Committee 
regard the progress made in the past year as very satisfactory. 


Official Announcements re Companies.—The follow- 
Ing are to be struck off the register in three months unless cause ig 
shown to the contrary :— 

Bermondsey Telegraph Factory, Ltd. 
Cross Electric Engineering and Mannfacturing Co., Ltd. 
Electrica! Engineering Corporation, Ltd. 

Elmore's French Patent Copper Depositing Co., Ltd. 

Fowler, Lancaster & Co., Ltd. (registered January Sth, 1890), 
Lamina Accumulator (Elieson's British Patents) Syndicate, Ltd. 
Lartigue Railway Construction Co, (registered August, 1590). 
Medical Battery Co., Ltd. (registered Мау, 1889). 


В, J. de Ferranti, Ltd. 
Sheffield Telephone Exchange and Electric Light Co., I. tl. (registered 1890). 


Weybridge Electric Supply Co., Ltd. 
Williamson Electrical and Engineering Co., Ltd. 
Woodhouse & Rawson United, Ltd. 


Melton Mowbray ‘Electric Light Co.. Ltd.—The 
annual general meeting of this company was held on Wednesday 
last week. The report showed that the revenue for the year 
amounted to £1,756, an increase of £408 as compared with the 
previous year. The directors recommended that a dividend be 
declared at the rate of 2}, per cent., and that the balance of 480 be 
carried forward. The report was adopted. 


United Alkali Co., Ltd.—The report for 1906 states 
that the net profit amounted to £393,294, and including the amount 
brought forward there is £434,599 available ; £15,000 ia transferred 
to debenture redemption fund account, £75,000 to the reserve fund, 
and £50,000 to the reserve depreciation fund. After providing for 
debenture interest and dividend on preference shares, the ordinary 
shares receive a dividend at the rate of 2 per cent. per annum. 
450,246 is carried forward. The company has participated in the 
general improvement in the trade of the country. 


Isle of Wight Electric Light and Power Co., Ltd. 
—The report for 1906 states that during the year further progress 
was made. Including a balance of £214 bronght forward, there was 
a profit of £9,715. After paying intercst on debentures and loans, 
£5,178, and dividend on the preference shares, £2,500, there 
remains a balance of £2,037. The directors propose a dividend of 
14 per cent. per annum on the ordinary sbares, absorbing £1,500, 
that £400 be placed to a reserve fund for renewal of plant, leaving 


£136 to be carried forward. 
Hastings and District Electric Tramways Co., Ltd. 


—The directors in their report for 1906 also submit the revenue 
account of the Hastings Tramways Co., showing a credit balance of 
£14,834. This amount has been handed over by way of dividend 
on the shares, which are all owned by the Hastings and District ' 
Electric Tramways Co. As a result, says the Morning Post, the 
revenue account of this company shows receipts amounting to 
£15,039, and after charging tne working costs not included in the 
accounts of the Hastings Tramways Co. and paying the debenture 
interest, there remains a credit balance of £7,026. To this amount 
must be added £1,707 brought forward, ог a total of £8,733, from 
which a payment of £3,000, being at the rate of 3 per cent. per 
annum on the preference shares, was made on August 25th last, and 
it was now proposed to pay a further sum of £5,000, being at the 
rate of 5 per cent. per annum, making 4 per cent. for the year 1906, 
and to carry forward £733. 


Liverpool District Lighting Co.. Ltd.—The report 
of this company, printed in our last issue, was adopted at the 
meeting held on 13th inst. at Liverpool. The chairman said that 
the number of units sold showed double the increase of the previous 
year, but the profits were less because of the curtailment of the 
contracting business. They had borrowed from their reserve and 
from revenue in extending the mains and other works, and as the 
time had come for further extension, the shareholders were asked to 
subscribe a further £5,000, which would be spread over the coming 
year. Building work was going on rapidly at Waterloo and 
Blundelleands, and all the new houses were being wired for elec- 
tricity. Competition in the contracting business was keen, but they 
hoped to more than hold their own. The dividend was slightly 


better than last year. 


Gandy Belt Manufacturing Co., Ltd.—<After adding 
£2,000 to the reserve fund, the total dividend for the year is б) per 
cent; £1,654 is carried forward. 


Huelva Gas and Electricity Co.. Ltd.—The report for 
1906 states that the net profit for the year amounted to .£3,08R. 
The directors recommend a dividend of 4 per cent. The Harbour 
Trust of Huelva has advertised for tenders to supply electricity to 
its cranes and lights on the town pier, and the directors have 
resolved to lodge an offer. although its acceptance will involve a 
considerable iucrease to the existing plant. To raise the necessary 
funds they propose to ask for power to issue £25,000 54 per cent. 
debenture stock, to be utilised to the extent of £10,000 in replacing 
tbe existing 5 per cent. debenture stock, and steps are being taken 
accordingly. An opportunity will be given to the shareholders to 
assist in raising the additional funds and working capital required 
by taking up this debenture issue. The smount required mean- 
time is estimated at £10,000, of which there has been promised 
£4,200, leaving £5,800 still to be taken up. 


Mansfield Tramways Co.. Ltd.—The statutory mect- 
ing was held at Manstield on 11th inst. Mr. A. R. Holland presiding. 
It was reported that the total amount of cash received by the 
company in respect of the shares issued wholly for cash was 
£34,865. The total receipts amounted to £72,319 15s., and the 
payments to £70,717 11s., including £68,835 for purchase of shares 
in the Mansfield and District Light Railway Co. The chairman 
said the company had only been in possession of the line for two 
and a half months. It was announced that the company hoped to 
declare а dividend every six months in future. 


The Greek Thomson-Houston Co.—In tbe annual 
report just issued the net profits for 1906 are given at 631,325 
drachmae, against 638,863 in 1905. A dividend of 5) per cent. is 
proposed, as in the previous year. 


The French Thomson-Houston (0,—It is reported 
that the the Compagnie Francaise pour l'Exploitatious des 
Procédés Thomson-Houston will declare a dividend of 27.50 fr. 
for 1906, instead of 25 fr. as in the preceding year. 


Stock Exchange Notices.—The Committee have 
ordered the undermentioned securities to be quoted in the Official 
List :— 

Buenos Ayres Grand National Tramways Ca., Ltd.—%.000 5 per cent. cum. 
pref, shares of £5 each, fully paid, Nos. 1 to 90,000, and 113,436 ordinary shares 


of £5 each, fully pus Nos. 1 to 113,436. 
National Telephone Co., Ltd.—Further issue of £500,000 deferred stack, 


N Co. of Egypt, Ltd. Further issue of £40,000 44 per cent. debenture 
stock. 

Smithfield Markets Electric Supply Co. Ltd.— 
It will be remembered that at the annual meeting recently held 
the directors’ report was not adopted, and the mecting adjourned 
for a montb. The adjourned meeting was not held last Friday, 
however, as the deputation appointed to confer with the directors 
had not completed its work. 


Sao Paulo Tramway. Light and Power Со.. Ltd.— 
The directors have declared a quarterly dividend of 2 per cent, 


p———————————————— h— т. 


402 


THE ELECTRICAL REVIEW. 


(701, 60, Жо, 1,680, Мазев 15, 1007, 


——— — — ͤ ˙— ———————— ——— — — ͥͤ Ü—ws— 


MARKET QUOTATIONS 


Wednesday, March 20th. 


Latest Fo ht's 
CHEMICALS, &o. Price, Inc. or Deo. 
a Acid, Hydrochloric s „ рег cwt. 57 ee 
a [1] Nitric es ee oe ee per owt, 99/. ee 
а „ Oxalic.. ee • per сиб. 82/. ee 
a „ Sulphurio К .. percwt. 6/6 ee 
а Ammoniac, Sal m .. per owt. 42/- ee 
a Ammonia, Muriate (crystal) per ton £33 10 eo 
a "E ws is .. рег ton £30 ee 
a Bleaching powder . per ton £5 10 H 
a Bisulphide of Carbon per ton 418 ee 
a Borax Ss ах as per ton #15 "P 
a Copper Bulphate .. AM .. per ton £32 10 ws 
a Lead, Nitrate és Р .. рег ton £34 10 А 
a „ White Sugar.. .. per ton £25 ee 
a „ Peroxide Я . рег ton £32 s 
a Methylated Spirit .. 216 .. per gal. 2/6 ee 
a Potassium Bichromate, in casks per lb. за. es 
a Potash, Caustic (75/80 %) . per ton 20 oe 
а“, Chlorate КЕ ee per lb. d. FM 
a A Perchlorate .. per lb. d. ae 
a Potassium Cyanide .. per lb. Tid. ee 
a Shellac $e è. .. per ewt. 220/- T 
a Sulphate of Magnesia ee per ton £4 10 ee 
a Sulphur, Sublimed Flowers , рег ton £6 10 ee 
в 10 Re covered T per ton £65 10 8 
а " Lump  .. s . рег оп #85 ee 
a Boda, Caustic (white 70 % .. per ton #10 15 m 
„ Chlorate POR d ee per Ib, 94d. ee 
а „ Crystals T: .. рет ton &8 5 24 
а Sodium Bichromate, cask .. per lb. Bd. ЖА 
а „  Cyanide(basis.100 95) .. per lb. 7d. i 
METALS, &о. 
b Aluminium Ingots, in ton lots .. per ton £200 А 
b i Wire, in ton lots. per ton 4220 © 
b ia Bheet, in ton lots .. perton £210 - 
p Babbitt’s metal ingots .. .. per ton £61 to £203 
с Brass (rolled metal 2* to 17°) basis per lb. 111d. 
e „ Tube (brazed) ee ee per lb. 1/05 
C y „ (solid drawn). per lb. ER 
€ „ Wire, basis per lb, 113d s 
c Copper Tubes (brazed) ee per lb. 1/24 
с vs „ (solid drawn) per lb. 1/23 EX 
g Copper Bars (best selected) per ton £127 v ine, 
а Copper Sheet T še ee per ton £127 £1 ine, 
d „ Rod. "s m per ton £127 £1 ine, 
e „  (Eleotrolytic) Bars es рег ton £120 Si 
Og is Sheets .. per ton £127 ў 
e n is per ton £125 : 
e T] [T] H C. Wire per lb. 1/21 А 
f Ebonite Rod ei ee ee per lb. 8/8 "d 
f уз Sheet os ee ee per lb. B/ e 
н German Bilver Wire ee ee per lb. 1/9 е 
h Gutta-percha, fine "E ee per lb. 6/- to 7) a 
h India-rubber, Рага fine ,. ee per lb. 5/0}. dec 
i Iron, Charcoal Sheets А ee per ton £18 Vu 
i 4 Pig (Cleveland warrants) per ton 54/- 104d. дес. 
i „ Forgings, according to візе per ton From #11 ss 
1 4, Scrap, heavy em . рет оп 47/6 to 50/. Н 
i „ Wire, galvanised No. 8 .. per ton £9 15 с: 
9 Lead, English Ingot — ..  .. per ton { a Me } 
£21 10 to 
u [TI 99 Sheet өө e. per ton { £21126 | 
m Manganin Wire No. 98 .. es per lb. 8 / E 
g Mercury zs NS #5 e. рег bot. #1 > 
d Mica (in original cases) small .. per lb. 6d. to 1/- : 
is ө s» medium per lb. 2/6 to 4J- M 
4 „ э „ large .. per lb. 4/6 to 8/6 m 
p Phosphor Bronse, plain castings per lb. 3/43 to 1/64 " 
р s» rolled bars & rods per lb. 1/54 to 1/6. es 
p es » strip & sheet per lb. 1/6 to 1/10 ee 
o Platinum... ze es .. per ox. 150% 22 
е Воо Bronge еа e œ. рег ж 2 ot 
t Bteel, Magnet, acc'd'g esc'pn per ton d 
„ „% in bars 215 to £40 үн 
о Tin, Block (English) .. . per ton { ы } 90/- дес. 
N 77 Wire, Nos. 1 do 16 ee ве рет lb. 9/4 
p White Anti-friction Metals 
, "White Ant brand .. .. рет ton 461 to £85 HS 
k Zino, Bh't(Vieille Montagne bnd.) per ton £80 16 aa 
Quotations supplied by :— 
a G. Boor & Co. h Edward Till & Со, 
d The British Aluminium Oo., Ltd. + Bolling & Lowe. 
c Thos. Bolton & Sons, Ltd. k Morris Ashby, Ltd. 
d F. Wiggins & Bons. m W. T. Glover & Co., Lid. 
e Frederick Smith & Co. n P. Ormiston & Sons. 
f India - Rubber, G. P. Teleg. о Johnson, Matthey & Co., Lid. 
Works Co., Ltd. p The Phosphor Bronze O0. Ltd, 


g James & Bhakspeare. 


The British Association Meeting at Leicester.— 


This year's meeting of the British Association for the Advance- 


ment of Science is to be held at Leicester from Wednesday, July 


. to Wednesday, August 7th, so that as last year the Association 
will hold sectional ннн on Bank Holiday. The president-elect 
is Sir David Gill, formerly His Majesty’s Astronomer at the Cave 
of Good Hope. The Mathematical and Physical Science Section 
(A) will be presided over by Prof. A. E. Н. Love, F.R.S. ; the 
cbairman of the Engineering Section will be Prof. Silvanus P. 


Thompson, F.R.S.; and the Educational Science Section will be . 


the care of Sir Philip Magnus, M.P. Among the evening 
rin АЎ is a discourse by Mr. W. Duddell оп " The Arc and 
Spark in Radio-Telegraphy," to be delivered on August 2nd. 


STOCES AND SHARES. 


Tuesday Afternoon, | 
Tius1MBS& is considerably checked by the financial disorders arising 
out of the over-speculation in American Rails. A severe slump in 
the price of the latter has induced restraint and uneasiness, 
Trouble is known to be in store for the Stock Exchange next pay- 
day, and until it is out of the way business is not likely to 
improve. Moreover, the Easter recess has come sufficiently near 
to add one more to the other excuses for slack trade in the stock 
markets. ы, he 

Halt has been called to the downward movement in Home 
Railway stocke, but those which are quoted on the succeeding 
pages are without much alteration. Metropolitan Consolidated 
has picked up to 44. Districts fell to 14. Great things are 
expected from the opening, in some 10 weeks’ time, of the Charing 
Cross, Euston and Hampstead Railway, which will serve as the 


link at present missing in the labyrinth of London's Tubes. Some 


of the critics seem to think that the line will earn its Debenture 
interest from the commencement of working, but the fact that the 
4 per cent. stock stands at 844 is a plain indication of the 
speculative nature which the market regards as attached to the 
security. Bakerloo 4 per cent. Debenture, it may be noted, is 
about 924, and Piccadilly Debenture stands at 88}. 

Some half a score of electricity supply shares are quoted er div., 


and it will be observed that the deduction in almost every case is 


more than the actual amount of the dividend. For example, 
Bromptons are marked down 10s., of which only 5s. 6d. represents 
the distribution. Charing Cross Ordinary, e» 28. 6d., lost 58.; Kensing- 


tons with 10s. loss are г. half that amount, and Metropolitane, from 


which 4s. was deducted, are also 10s. down, at 63, which is the 
lowest that the price had been for years. Chelseas are lower at 
41, Bt. James's at 8 are flat, Urbans, Edmundson’s and Westminsters 
both show losses. There js not one solitary rise throughout the 
whole of the melancholy list. 

The collapse in Americans, to which references has already been 
made, has scarcely affected Telegraph stocks. Even the volatile 
Anglo " A " suffered no more than 4 decline, while the Preferred 
fell 4, after its 30s. drop of last week. At the current price the 


latter stock yields 5 5, per cent. on money invested. Direct United 


States Cable shares gave way {, but Great Northerns regained the 4 
Which they shed a week ago, and added another 10s. besides, 
making the price 38. Indo-Europeans fell to 584. 

National Telephone issues are quiescent. The Preferred stock 
rose a point, and the Deferred a like amount; beyond this, there 
isno change. The new shares are 9d. premium. Next Monday is 


the last day for sending in applications, 
British Columbia Electric Deferred stock dropped 4, and the 


Preferred 1. Bath 5 per cent. Preference were done at 198, 9d. on 
Monday. Of the lesser-known issues, Sao Paulo Tramway Light 
and Power Ordinary rose 2 to 134, and the 5 per cent. Debentures 
are 96. Mexico Trams Gold Bonds are 83, Bombay Electric 6 per 
cent. Preference, £8 paid, are 4 under that figure. Lisbon Electric 
Tramways Ordinary remain at 1%, while Capes are still half a 
sovereign. 
Westinghouse: Preference, however, fell to 25s. | 

What few alterations are to be found in the Industrial list are 
mostly falls, with the exception of а 1 per cent. improvement, to 
981 in Crompton Debentures, and a 10s. rise in British Aluminium 
Ordinary to 6. The company's 7 per cent. Preference lost 108., 
Brush Second Debenture was marked down 2 more points, and 
Ediswan “A” shares fell half a crown. A loss of 58. in Henley's 
Ordinary shares is doubly counterbalanced by the deduction of the 
10s. dividend from the price. 

The fall in Brush Electrical shares during the last fortnight might 
be taken as the text of a little homily upon tbe Stock Exchange 


iniquities of quoting securities, 'sometimes, at prices which are not. 


accurate. Quite possibly there may be no idea of misleading on the 
part of the member who furnishes a quotation in some rarely- 
negotiated stock. A seller, it may be, comesalong, and the market, 
knowing of no buyers, declines to take the stock at the officially 
quoted price. The would-be seller, surprised and disgusted, 
denounces the wickedness of the Stock Exchange, and insiste—as he 


has the right to do—upon the price being lowered in the Official List. . 


This expedient, however, may fail to bring in buyers, and во the 
price is put down and down without any stock changing hands. 
There is a point, of course, at which it is usual for purchasers to be 
attracted bya fall, but it aleo happens at times that such is not the 
case. Conversely, it is not always possible to buy, but this happens 
rarely. | 1 


No movement has occurred in British Electric Tractions. 
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k ended 
Quotation Ры от Yield 
March 19th, Merto Tori Fall — | per cent. 
з Highest Lowest. 4E в. d. 
95,000 Telegraph Oo.'s shares, Nos. 1 to 25,000 i 8— B8) ; + Nil 
660,660 Telegrap oe өө өө ee 618. 8 63 — 64 62 ee v s 6 1 1 
8,169,000 | Do. ао. do. 6% Pret, EE tee 6 * 8 107 —108 107 — БИ 1 
8,169,670 erred 9s. à 20j— 904 20 — 810 9 
60,000 Loose 15:98 99 —101 i 2 is 419 0 
44,000 1%|вФ% |8 62— % | 58 610 4 
3,097,680 44 17 |4 93 — 9б 94 | э d 443 
16,000 04 58 do Ач 95 5 14 3 
6,000 18 4 10 164 — 17 vs d 5 14 3 
19,981, 14 ar’ : ^ 686 
6,000 10 & „0 9— of en oe 5 6 8 
000 Do. bes 8 4% | 4% 98 —101 2: . 491 
60,7108 | Direct United States Oadle ee е6 ee ee 8 I vis 4 16 се 1 15} 15r% 2. i b g 8 
60,500 1 Reg. Deb., 1 to 1,900, R. 43% 2 99 —101 а X 4 9 1 
4,000,000 | Eastern Telegraph, Ord. k se e — ie 1% 3 171 188 —143 140) | 1884 si 417 1t 
2,000,000 Pret, Btock AN 84% o | BÀ 863 — 81 н "à 814 1 
1,896, 706 17 147 1 106 —ц8 8 14 1 
800,000 15311511 182— 14i 14 183 418 3 
‚ 352,000 2 1&4 47 4 105 —147 1083 55 8 14 9 
00000 | Do. 4 % Rag uritius Bub.) 1 $0 8,000 44144 4 00 —102 100 99 818 6 
og. M. us X Y 4 100 —102 | 
181,127 | Globe Telegraph and Trust ..  .. ee " Ве 54% | 58% 53 108— 114 10} 108 4 18 lu 
181,127 t Do. do. 6 Pref эе ee 6 Р. 45 6 14 — 144 1475 1 oe 4 3 у 
000 | Great F of aberen i 15 & % 24 b7 — 89 33 36 +1 681 
Halifax a Cable 
88,600 Debs., within Nos. i 00, R ed. 4% 4% 44% 99 —101 eo oo ee 4 9 1 
11,000 Е Telegraph .. .. .. €. 10 % |18 % 18 % b74 — 2 | —4 5 810 
366,197 | Marooni's Wireless Telegraph... .. .. o Nil | Nil |N — г v 2 Nil 
72,680 | Monte Video Telephone Oo., Ltd. Orla. B 4 5% 1— 1 s ү 4 81l 
86,498 Do. do. 69 Prei. б Б 5% аз 14, s » ^" 416 5 
2,295,000 Stock 6 6 6% 106 — 108 107 1054 | 41 5 11 1 
2,225,000 5 5 5 102 —104 104 102 —1 5 5 9 
15,000 646464 11 — 18 i | з 412 4 
15,800 69 6 7 65 10 — 12 10} 103 ie 434 
350,000 b 54164 bj— tà ac в" 4 811 
3,000,800 84 8415 97 — 99 .. | 810 8 
1,680,008- 4 4 4% 100 —102 1012 s —3 [318 5 
179,818 64%, | 7% IX d4 2 s „| 544 
60,000 . . Prei. 6 6 6 & là— 1 21/6 n . 416 0 
100,000 ро. до, do. 4% Red. Deb. Stock „ 149 964— ы vi $ 413 
00,000 Pacifio & European Tel.,4 % Guar. Debs., 1 $0 1,000 T 37 ‘ Y 99 -10 ЗИ Му . 8 Е Б 
60,000 | Telephone Co. of Egypt, 4 % Deb. Red, ..  .. is e | WX 99 —102 T oe ee 488 
8,161 Submarine Cables Trust ee ee ee ee 6 6 6 y 4 196 —199 128} ee ee 4 18 0 
United River Plate Tele one ee ee ee 8 8 8 y^ 6 — 7 ee ee eo 5 10 4 
40,000 е 6 Prof., Nos. 1 to 40,000 6 b b y: £ 6 53 ee ee 4 11 11 
119,947 Do, до. 6 (oai, ee ee tae 6 5 54 109 —112 ae EH M 49 3 
16,6001 | West African Telegraph, Shares — .. — .. 4 4 4 10 — 1 * m is 816 3 
80,008 | W. Coast of America, 1 to 80,000 & 58,001 to 58,008 Ni 12/6 „> cs Nil 
150,000 Do. 1% Deba.. I to 1200 guar. by Bras, Sab ; 4 4 4 — 102 К I4 0 818 5 
907,980 | Western elegraph, Ltd., Nos. 1 to 207,980 ч 1 1 1 $ 13% – 14 14 193 " 418 8 
800,000 Do. 0. 4% Deb. Stock Red. 4 4 4 101 —104 В : К 8 16 11 
88,821 | West India and Panama Tele „ N Nil 1 $e ba Nil 
64,568 Do. do. 6%Cum.1 шы. vii 1% e% 5% — 43 75 i -4 | 615 7 
4,060 Do. do. 6% Cum. 2nd Pref. ae il! Ni) 51— 61 © 8 А Nil 
Do, do. 6% Debs., Nos. 1 to 1,808 dá 59% | 5% | 5% 99 —102 s e — |418 0 
Including arrears, 
FLECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| Anglo-Argentine Trams, Nos. 960,008 
970,000 { эы 60,008 to 5809] », s 5 | T PTT n | ium 84 | ш : | E "ü | * сие 
960,007 в Cum. B. to 007 ee 5 k E % — 6 === ae ee 
966,000 Do. t, 6 % Deb. Stock, 1888 | 100 65 65 6 655 T 185 184 —185 134. | 182 as 4 811 
906,100 | Auckland E. Trams., б % Ist Mort. Deb. B | 10 5 б 5 5 ^, | 104 —107 104 —107 105 vi oe 413 6 
880,000 | Babcock & Wilcox, 1 to 580,000 Рр 1 1079 3 9 30 . - 4 81/103 81/3 ate 414 0 
100,000 do. 6% Cum. Pref., 1 to 100,000 .. 1 |6 6 6 ser (Ld 1% 1 1 ә К 815 7 
88,000 | British Aluminium, Ord., 9,001 to 40 „ы. Sedes |1%|1 К * 5 : 4 619 
40,000 А до, 1 % Cum. Pref... ss ak 6 ми |19 |1 i — . — 5 12 0 
20,000 А до. "A" 69% Cum. Pref, .. .. b Nil | 6 6 s; b 54— : vs 5 4 4 
30,000 i do, 4% Funding ИКО & . 4 4 d 4 — 4 — У vs n 4 811 
$58,000 : do. 6914 Mort. Deb. Stock Red. Stock | 596 | 6 b .. | 101 —105 101 —106 : Es 415 8 
800,000 do. % Loch Leven Debe. 100 oe | os |.. | 58% | 98 —101 98 —101 991 és 5 8 11 
400,000 British Columbia E. Def. Ord, Btock ee oe 100 6 6 6 ее 183 —185 127 —181 184 1: — 4 11‹<7 
800,000 Do. 6 95 Pref, Ord. k e 057 2. 100 5 6 5 . 110 —114 109 —113 1119 | 11004 | —1 486 
800,000 Do. б . Perp. Pref. оок .. ..! 100 | 5 б Б 5 % | 104 —108 104 —108 1044 | 104 . | 422 7 
238,000 Do. lat Mort. Debs., 1 to 6,950 ee ее 4 96 % 100 —102 100 —102 ee ee oe | 4 8 3 
220,000 Do. Vancouver Power Debs., 1 to 9,900 100 % | 44% | 102)1—1 1024—1044 » is et 46 2 
British о Traction ee MMC T" 10 |6 6 В is — 8 8 8& 67/6 T 7 M 10 
161,487 Do. do. 6 Oum. Pref, m) oe 10. 6 6 6 ee 7 = 74 7 тт 72 T 7i эө 1 14 10 
1,448,658 Do. do. Й Deb. ens Btock 5 b b ee 106 —109 106 —109 oe [EJ ee 4 11 9 
410,178 Do. do, As m Deb. Stock 0 100 ee 44 43 s. 83 — 86 88 = 86 e oe ee 5 4 8 
100,000 | British Insulated and H Cables a7 es 5 |8 8 8 10 % 1}— 1 7i— d ee Ge v 6 9 9 
100,000 Do, do. 6 баш, Pref. .. .. Б |6 6 6 6 * | »X- b1— Vs са ае 416 0 
119,000 7 Thomson -Houston 44 9% 1st Mort, Debs. .. | 100 85 92 — 96xd | 92 — 96 T T 413 9 
, | (British Westinghouse 6 & Pret, to to 40,000 в (6% | NI | Xun un- 1 1— 4 |® | a36 | —à | Ni 
1,016,868 Do. do. 4% Mort. Deb. Stook . | 100 4 6 * 4% 14% 67 — т 61 — п s M А 512 8 
50,000 Browett, Lindley & Oo., Ord. oe ee, oe өө A N N Nil ee Фк и ik A ее ee oe Nil 
60,000 |1 Do. до. 6% Cum. Pref. ..| 4 Nil | Nil | Nil | .. | 14/6 to 14/6 to са v ix Nil 
105,781 | Brush Electrical » Ord., 1 to 106,781 .. 9 Nil | Nil | 94 Us {— i e д as 5 14 8 
150,000 ро. Non-cum. Pes М» я |6 6 6 : 1 1 W— 1 "1 zo 5 6 80 
135,090 Do, Perp. Deb. Stock . | Stock 44%, | 89 — 92 ak — 92 we vs vs 4 17 10 
136,000 ро, Perp. aud Deb. Stock 4% | 77 — 80 15 — 78 e ee —2 | 615 5 
100,000 | Buenos Ayres & ano, 1 to 100,000 sav, See 5 |8 4 8 vs 3 4 — 51 - js —4 |40 0 
40,000 . "А * 6 9% Cum. Prof., 1 to 40,000 6 |6 6 6 65 .. ИЕ a 511 8 
21,500 "pr do. 1 to 27,500 ee oe 5 6 6 6 ° 5 — 6 — by ee ee ee ' 5 14 8 
18,300 ро. 5% Deb, Stock nk. . | 100 54 БФ 595 5 % | 104 —106 104 —106 10 1023 — | 4 4 
100,000 : 5 % 2nd Deb. Stock .. . ү 100 5 5% |5% 5 % | 101 —104 101 —104 " HA vs 416 2 
105,000 | Calcutta Trams., 110106000 .. .. .. .. 5 |6 8 8 . | 8— 8j m си ЕЕ Еа 411 5 
89,610 Do. ,001 to 187,610  .. b ve ques. DB о 1— 8) 1 “© 2: 55 4 15 6 
80,000 Do, 5 % Cum. Pref., Nos. 1 to 29,880 5 — | 6 5 9%, 51 54— p^ ге БА 4 611 
560,000 Do. % Ist Deb. Btook — ..  ..| 100 5 44%, | 105 —103 106 —108 106 i is 4 В 4 
86,000 | Callender’s Cable Cons N- 5257 ws Б 1 = — 1 = 1 103 : к 6 196 
40,000 | ро do. 69% Cum. Pref, .. .. .. 6 5 5 57 6 ; 4 6 56183 124611 
800,008 Do. do. 449) 1% Mort. Deb. Stock Red. | Bock | 44% | 4 44% | 106 —108 106 —108 EN ы 484 
491,222 Cape E. Trams., 1 to 491 oe oe oe ee 1 10 6 Nil oe TT oe 4 ee ee Nil 
156,000 | Castner-Kellner Alkali, 1 to 450,000 .. .. .. 1 4.8 4 6 „ | lpm 1174 1 ly, „ д ES 411 В 
294,968 Do. do. 44 * lst Mort. Deb. Stock | 00 44% | 4% | é M —102 —109 " | 488 
911568 | Central London Railway, Ord. e Stock 4% 4% % 4| 6 т e-n /| @ | 9 5128 
544,316 Do, do. 6% Pref, Stock ‚‚ Stock 4 4 4 4% | 92—94 #з — 94, 93 = M 451 
514,216 Do. Dei. © e „ | Sook 4% | 46% | 4 (4 54 — 57 53 — 56 Е б 21 1,7 310 
1,480,009 | City and Booth London Байта e we ә» | Stock 1 2 | 40 — 42 40 — 43 í 42 404 ee 513 
amet & Oo. . ri R "Deb "1 » е 8 ee ра 2,8, 2 — Фуд, 41/8 os ee 8 4 6 
100,000: . 5 15 ort. Reg. 8., 1 to С 
900 of #100-624 90 to 11,000 of Zio Red.! ** 169 |09 K* 90 — 99 Кее e | e [619 
| Interim dividends. 


* A period of nine months. 
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SHARE LIST OF ELEOTRIOAL OOMPANIES.—( Continues) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. —f continued ). 


| | 
sing Closing Busin done | Rise Pre 
Present мв кок Dividends tor the ооа Quotations Веси ended ' ог К Yield. 
lasus, nm Share. Тала four years. Mar. 12th. | Mar. 19th. | Mar. 19tn, 1907.| Fall— per cent. 
t 1908. | 1904. | 1906. | 1906 Highest Lowest. | £ s. d, 
— 1 li— 1 T . . 831] 

360,000 | Dick, Kerr 4 Co., 1 to 380,000 .. .. .. ..| 1 |... 10 % 10 | .. | H d 

805,000 | Do. do, "69% Сот. Prei. Lto 808,000 ..| 1 |6 % |6 ME M ы NL ZEE о 

994,150 Do. do. 4% % Ded. Stock. .‚| 100 n 157— 147 E я van ae a ae 
69,987 Do. 6% Pref. between 1 and 60,000; 10 6 6 : S 11 | u- 13 z " DW E 
99,261 Edison & Swan Utd., ta" shrs., 288 « 1 $0 99,961 b N a 495 xs of a4 21 — à | dp 
19'475 Do. 4% Deb. Mook Red et 100 ёч rg anes 4%, | eb — 87 B5 — 87° : a . 412 0 

819,475 е ер. 8 ee ee у э e S 8 | 
72,220 Do. 6 96 ind Deb. Stock Prov. Certs. all pd. | 100 b I: 5 & 5 96 m yb 90 — 96 n s n Et at 5 EA 8 

119,100 | Blectric Оо ction 1 to 119,100 .. ..  .. 211 i .. а j^ 1 E > dE LR 

300,000 Do. do. 49 Perp. lst Mort, Deb. Bk, | Stock | 4 4 4% у 81— vz T T e | i: 

C Ma ee ud ß er o ea f ы к fata зг: 

s о. . * eae á ‘ a К ; 
78,000 | Gt. N. & City Rail Pref. Ord. "A" 4% 1 to W. 000 10 |8%| 4 £2 14% E d oo : : +4 1013 4 
80.000 ig tan ма Dot * . 10 3 % 54 54 | 102—108 102 —103 Е s — | 41 
BO . O. отв. Vebs. ee ee А x DEL — 1: : E 
900,000 Henley's (W. T.), P dinum n vs iis : 15 5 15 us 15 E z — x (e 1 Hn А . | : n . 
о. ^ ee oe Pi D Е : 

150,000 Do. do. 44 Mort. Deb. Btock | Stock d 45 f di 107—109 е. TRE ^ 1121 
60,000 | India-Rubber, Gutta-Percha & Telegraph Works.. | 10 | 1 5 N ; 1 N ' 11 = i M 91 T е, 
87,500 Liverpool Озеров Railway, ога, PET $3 i 1è : Н E \ 5 d MI 65 5 " е iu aos 
10,000 Й о. et. paid se A = a : d 

600,070 ЖО United Trams (1901), 1 to 50,007 ., .. 10 В 695,18 Ф | o 1 m А, T T ER PS x - 5 5 ; 

899,980 Do. do. 60.008 to 100,000 (£8 paid) ..| 10 |855|69518 за 5) ай т : id BERI 
195,000 Do. do. 6 Cum. Pref., 1 to 125,000 ee 10 6 % 5 % 5 5 a 85 — 60° B5 he 90 8740 * | 4 8 ù 

1,881,000 Do. do. 4 Ф let Mort. Deb. Stock .. | 100 4$ 9614 96 ND А = " мз О 4 z i ne 

814,016 | Metropolitan Electric Trams, Detd. .. E ea 1 Nil | Nil i Ба 1 yh 1 P ins 19 v p. 

500,000 Do. 5 % Cum. Pref. ee eec ee 1 Б % 5 % 6 % o өң" gy” 96 a 99 "5 oy 903 te 4 10 11 

860,000 Do. 43 % Deb. Btock Red. ee ee 100 oe 44 44% КЫ 4 › Lah 4A— 4 à $ * ee 6 10 8 
90,000 | Peebles (B.) & Co. 6 % Cum. Pref., 20,001 to 50, 000 5 e |6 : & 19—41. t ! А » ` TE 

275.500 5 oed e 2 i pt 5 ME ; : : 5 4 А бэ а 5 n E. 

445,600 O. um. er, " ee ү “ M | 

345,000 Do. 4100 Deb. Btock ..  .. . .. eo | 100 4% 43 $n е 15 Бш; Л 84—015 .. ; — \ К : 
87,850 Telegrepn pona сомов ana ыле а iss 150 pi p E g : x i00 in 100 gts vs sie — cee 

l 0. 4 eb. 8., i А йуз i T sd 
59 200 Undergd. E. R., Lon. 6% Profit Bhar. B. Nts. .. А kis 5 gus 5 % i — 1 e 1 И | 5 М 8 
Sas | Ma Mets | P P$ M M | x4 ig | pp m 
6658 Do. 6 С. P., ' о ' » U ; n ; fum ee ee | 
9 Do. T Ist Mort. Deb. Stock Р ae ee 100 4 4% 14% 14% 77 — 82 77 82 | Hi) is | — 4 17 7 
ELECTRICITY SUPPLY COMPANIES. 
= 5 — 6 ae s 5 0 0 
e Kent B.L. & Р. 1 to 14,000 @e 9 0 8 b 5 = 

1% | ron Bo, dos 4% 1st. deb, stook <> | 100 | 44 Еи А S qm 
29,708 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 90,000 6 110 à 3 as ee E 1 
10,02 Ро. do. 7 9% Cum. Pref. Б 17 1 105 1081 1 ч m 5 TE 

836,876 | Central Electric Supply 4% Guar. Deb. Stock .. | 100 4 4 Baer aa: ЕЯ 7 UN 
80,000 Cbar De Cross and чеп lectricity QUID WT 4 8 8 ж 4 14 Dr a x 

; о. о. Я i , 1 7 rd 

89.000 Do. " City Undertaking” 44 €, Cum. Prt, 5 4% d um M cM to. .. T Ў cu 

427,100 Do. — 4 % Deb. Stock Red. 100 4 ee Зн " : : i 010 

: 5 0 a , * * ee °з - t 

17009 oe ео 5. рр ü % Deb. Stock Red. | Stock 44 ge —107 9 a gi n ы i l 
en 96 City of London Elec. Lighting, Ord. 40,001—110,595 10 5 i — n ique. ii CUM 
3005 Do. 6 Cum. Pref., 1 to 40,000 .. ve 10 6 а 4 miu › 1222 5% is о 

9 Do. 6% Db. Btk., Scrip. (iss. at 115) all på, | .. 5 ne н 97 184 2 7 ка TA 

800,000 Do. 44%3nd Db. Btk., Prov. Crts.,allpd. | 100 43 ө, оси » — 33 0 
40,000 County of Durham Electrica! Power, Ord. .. "T 4 4 £ к, 1 — 6 а t с Е = E 4 
60.000 Do. do. do. 6 ^ ee b b R 9 73 — н xd E { b 5 17 = 
40,000 | County of London Eleotric Lighting, Ord. 1—40,000 10 4 : — x 3 Үп > e 
40.000 Do: do. 6 96 Pref., 40,001 —60,000 10 8 d C à 105 108 # ae oe ee 4 3 4 

600 0001 Do. do. % Deb. Stock . 4 0 с с РА M шы 130 5 

400.000 Do. do. n br Deb. Stock ee Stock 4 —1 D Qi. 2^ ae ee ee ü 13 0 
80,000 | Edmundson's Electric Corporation, Ord. Shares .. 6 7 1 T 1 a 10 an E 120-0 
80.000 Do. do. 6 96 Cum. Pref... ee 6 6 c. од” аӊ = m t 4 18 11 

850,000 Do. do. 44 W lst Mort Deb. Si | 100 4 a е : : 15 
10,000 | Folkestone, 1 to 10,000 .. МЕ es КР 6 uis. 1 2 e i t UEM 
10,000 Do. 6 % Cum. Pref., 1 to 10,000 ee ee 5 ee 97 — 100 97 —100 P EN 4 10 . 0 
90,000 Do. % Ist. Deb. Stock ee эе ee 100 "i— 8 Ti— 72 M ni 1 5 16 д 
18,000 Hove, 1 to 18, . ee @e ее ee ee 6 9 T 10 на 93 ха 2: o : 6 0 0 
91,000 | Kensington and Knightsbridge Electric Ord. T b 1 бс In ё фо | 4. 
90.000 Do. до. до. 4 % Deben. Btk. Btock 4 14 — 21 11 — 21 А p = 5 6 8 

111,000 | London Blectric Supply Corporation, Limited, Ord. | 8 | Ni li- 2 ud ү . 568 
10,000 ро, d мү dp R clu Q5 — gs 95 — 98 M = РА 4 11 10 

874,396 Do. do. 4 %18+ Mort. Deb. Stk. Red, | Stock | 4 86 uc . 4 11 10 

300,000 | Metropolitan Blectric Supply, 1 to 100,000 .. es 6 5 0 } HE i a Rega 
т D doi Mo Das scd elt a 106 —110 106 —110 1084 | 108 e 4110 

920, 0002 Do. % let Mort. Deben. Stock .. | .. |4 06 —110 06 —110 4 110 

950,0001 Do. % Mort. Deben. Stock Redem, | Stock cr = к - d 

950,000 Midland Песине rporation, 44 % 1st Mort. Deb, кп : : — : ларе ү ^ б 0 0 

Newcastle-on- е Sa Pee vs oe ws І 

1 soning ее ИГ; 77 
10,852 Notting Hill Electrio Lighting ©» e. te 10 6 = n^ 10 N " оо 
64,000 ` Do. до. 4 96 1st Mort.Deb... ee 100 4 I М bi 6h ха B : 5 14 8 
90,000 | Oxford, 1 to 96 and 407 to 20,310 26 ва as 6 64 90 — «68 35 x ; » ae 
50.000 Do. 4% Deb. Stock .. .. .. .. eo | 100 4 EE 5 sl й Ts 5 17 8 
40,000 | Bt. James’ and Pall Mall Electric Light, Ord. .. 6 а ume ЖЕЙ > di is ў 413 4 
90.000 Do. do. 71% Pref. 90,081 to 40,080 8 |1 A nd 9 Dit dM 

160,0001 Do. do. 84 % Deb. Stock Red. .. | 100 83 3 — б г, ЕЕ РЕ г iud 
19.000 | Smithfield Markets Electrio Supply, Ord. ..  .. 5 4 = iil бе, | „ше, 
50,000 Do. do. do. Kk. Deb. Stock | Stock | 4 12 — 8 | бш i d 
$6,000 | South London Electricity Supply, n an an b 8 m coe = 3 

120,000 South 85 Elec. Lt. помек “Г: ee ee л ea là— i là— 15 А ee 5 1 " 

0. e fee ee ee 

е ООС te ce M- а 32— d Ж _ 517 8 
50,000 Do. 0, 5 9% Cum. Рге!, ee ee 6 6 I** M 9) 102 : 488 

900,000 Do. do. 449184 Mort. Db. Bik. Red | 100 | .. 99 —102 з 1 10 N 

110. 000 Westiin ster mee o Supp 4 Ord. TAS : rg z $ Ho A к dh 2-15 
1 279 0. L] , Фа 


. Shares not officially quoted :—Mackay Companies, ord, 10—52 — 2. Pref. 70—72 — 1. 
t Unless otherwise stated all shares are fully paid. . Interim dividends, 
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UNIFORMITY IN THE DESIGN OF ELEC. 
TRICAL MACHINERY. 


Ix a paper read by Herr E. Ziehl before the Electro- 
technischer Verein, and reproduced in the Elektrotechnische 
Zeitschrift, the question of a possible increase in uniform ity in 
the design of direct and alternate current, machinery is dis- 
cussed. The tendency of the manufacturers of all countries 
towardsisimilarity of type and appearance has been very marked 


Fig. 1. 


of recent, years, but, on the whole, it has been the custom to 
keep each class of. machinery quite distinct from every other 
class. For instance, whilst direct-current machinery has 
tended towards one type, alternating-current machines have 
tended towards a different type, and little or no attempt has 
been made to combine the two into а single common type. 
Of all electrical machines, the ordinary three-phase 
induction motor most; nearly approaches the ideal. It would 
be difficult to indicate a better arrangement of the active 
copper and iron, and the fact that this machine has not been 
appreciably altered or improved since its discovery, while 
it is at the present day smaller and lighter, for a given 
output, than any other type, justifies the assumption of its 
practical superiority. On turning to direct-current machinery, 
it becomes clear that far less uniformity exists in its design 
than in that of induction motors, and this suggests that 
improvements might be introduced in the former by reducing 
thedifferences between the two. Oneof the greatest differences 
lies їп the relation between exciting ampere-turns and 
armature ampere-turns. In the induction motor the 
actual exciting ampere-turns for the main field amount 
to only about 25 ог 30 per cent. of the armature 
ampere-turns, whilst in the D.C. machine, the field ampere- 


turns are often two or three times as great as the armature 
ampere-turns—chiefly in order to reduce the voltage drop, 
and the field distortion. The difference is accounted for by 
the fact that; in the induction motor the armature ampere- 
turns are counteracted by compensating ampere-turns on the 
field. е Same compensation can be applied in the direct 


current machine, and this arrangement, long ago suggested 
J Ver, is the now well-known compensated direct current 
i By the aid of this device and without any. modi- 
cation, except the replacement of the collector rings by a 
commutator, the ordinary three-phase induction motor can 
i та Into a working direct current machine. If 
ate and III in fig, 1 represent the ampere-turns in the 
stator phases, it is only necessary to use one phase, I, 
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as the true exciting winding and to connect II and III as 
shown, so as to giye a resultant magnetising effect in that 
direction at right angles to I, and equal and opposite to 
the armature ampere-turns (A Ұз) in order to obtain the 
The necessary exciting ampere- 
turns, A W,, can now be made as low as the minimum air- 
gap (decided by mechanical considerations) will allow—just as 
in the case of the induction motor. The fact that the 
winding is thoroughly distributed and embedded in the iron 
allows higher current densities to be used and results in a 
considerable saving in copper. 

In this way it becomes possible to build lines of direct and 
alternate current machines using identical mechanical parte, 
such as bedplate, armature, bearings, end shields, spindles, 
&c., and using the same tools, formers, and so on. This 


fact is clearly shown by figs. 2, 3and 4, which represent an 
induction motor with slip rings, a direct-current motor, and 
a three-phase direct-current converter, respectively. This 
method of construction has been adopted by the Berliner 
Maschinenbau A.G. vorm. L. Schwartzkopff, and has been 
found to have many advantages. For instance, it is very 
useful to be able to use a given carcass without alteration 
for any number of poles, as determined by speed or voltage 
considerations ; varying output requirements can be met by 
increasing or decreasing the length of machine with less 
trouble than in normal machines ; in supplying motors for 
driving cranes, pumps, &c., it is convenient to be able to 
use exactly thesame foundation for direct or alternating-current 
machines ; also machines installed for direct-current use can, 
if a change of supply has to be met later, readily be rewound 


for alternating-current. Since the chief iron loss occurs in 
the stators in induction motors, but in the armatures in 
direct-current machines, it is advisable to build up both these 
parts with thinner disks than the remaining parts, and this 
can be conveniently done by using the centres stamped out of 
the induction-motor stators for the direct-current armatures, 
and vice versd. | 

Fig. 5 shows the rib construction of frame adopted by the 
Berliner Maschinenbau for all their machines. By this mean 
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the stator stampings are exposed to the air, whilst the ribs at 
the same time enhance the cooling surface. The design 
described is equally suitable for generators and motors. In 
the case of alternating-current synchronous generators, a 
modification of the compensating winding becomes necessary, 
because this has to be supplied with a direct current varying 
in proportion to thealternating-current output of thearmature. 
One way of obtaining this is shown diagrammatically in fig. 6. 
Е is the ordinary direct coupled n.c. exciter connected to the 
main field winding r of the alternator; I, II and III are 


Of course, since no iron losses occur in magnets excited 
with direct current, the flux might be somewhat increased 
in these, but an increase in exciting watts would then be 
necessary, which would correspond to an increased output 
from the alternating-current machines, so that this point does 
not appreciably affect the above ratios. 

In the discussion which followed the reading of the paper, 
Dr. Rosenberg pointed out that whilst the ordinary direct- 
current machine with ita solid magnet castings was self- 
supporting, the new construction required a special support- 


кча. 5. 


the alternator armature windings. These are connected to 
the neutral point through the primary windings of a small 
auxiliary transformer, U, mounted on the alternator spindle. 
The secondary winding of this transformer is connected 
through a rectifying commutator (also on the alternator 
spindle) to the compensating winding c. In this way C 
receives a rectified direct current proportional to the main out- 
put current of the alternator, and not only compensates for 
armature reaction, but can also compound the alternator so 
as to make its pressure rise 5 per cent. or more at full load. 


To network 


In the case of motor-generator sets involving the use of a 
direct-current and an alternating-current machine on the same 
base, the new construction leads to symmetry and consequent 


improvement in appearance, as may be seen in fig. 7, which 
shows a three-phase induction motor coupled to a direct- 
current generator. 

In conclusion, Herr Ziehl shows that with the uniform 
construction advocated for direct-current, and for one, two 
and three-phase alternating-current machinery, the following 
relation between the outputs for the same total weight of 
material exists :— 


А : : | Relative output. 
Machines excited with direct current, 


assuming that the flux is distributed 
sinusoidally in space ; 


Machines excited with direct current 
if the fluxis approximately uniformly 
distributed over the whole pole face 
(Cole атт _ ow 5) 
pole pitch is 

Single-phase machines excited with 
single-phase current of sine form, assuming 
sinusoidal flax distribution and same maxi- 
mum value of flux... ы "71. 


Three-phase asynchronous machines ех- 
cited with three-phase current of sine 
form, assuming sinusoidal flux distribution 
and same maximum value of flux ... S '955 


Fig. 7. 


ing frame. This, together with the increased labour in 
winding the magnets, would not justify ite use by the larger 
makers, though it might lead to some economy in a small 
works by enabling two or three dozen machines of a single 
type to be made at once in place of only one dozen. 

Herr Dettmar considered that the extension of the use 
of such small air-gaps as necessarily oocur in induction 
motors to direct-current machines was not desirable on 
mechanical grounds. 


REVIEWS. 


Steam Turbines and Turbo-Compressors ; their Design and. 


Construction. By FRANK Foster, M.Sc. Manchester : 
The Scientific Publishing Co. 1906. Price 10s. 6d. net. 


Compared with other notable books on turbines, Mr. 
Foster has certainly given to the practical engineer a volume 
of more than ordinary compactness. This has been secured, 
not at the expense of practical information, but by the 


elimination of chapters of deeply involved mathematics. 


The author's plea is that: In particular, we must keep in 
mind the fact that it is the all-round commercial efficiency, 
and not the thermal or mechanical efficiencies, which decide 
the ultimate success or failure of a machine.” ; 

In his treatment of the subject Mr. Foster has relegated 
the historical matter to a final chapter, dealing first with 
fundamental principles and types, steam nozzles, blades, 
rotors, governing, bearings, gyroscopic action, and disk 
deflection, balancing, condensers, specific performances, 
diagrams, calculations, construction and maintenance. A 
50-page chapter is devoted to three subjecte—marine tur- 
bines, turbo-compressors and gas turbines. 


From the title we had been led to anticipate that the part 
dealing with turbo-compressors was a special feature of the 
book. It was disappointing, therefore, to find only four 
pages given specifically to this subject. Turbo-compressors 


are divided into three classes :—(1) In which all the com- 


pression takes place in the moving blades; (2) in which all 
compression takes place in the fixed blades; and (8) in 
which compression takes place in both fixed and moving 


blades. The reason for brevity of treatment is perhaps best 
culled from the author's own paragraphs :—“ о far as the 
author is aware, all the turbo-compressors so far ‘ponstructed 
belong to the third class. This is, indeed, prpbably the 
most desirable type for general work. The particular field 
.of the turbo-compressor is that of supplying Air at low 
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ressure—a few inches of water—and approximately con- 
stant volume. 

“ There are certain defects inherent in this form of com- 

т. The internal losses involve the production of heat 
which, by expanding the air, increases the work of com- 
ression between two given pressure limits. These losses 
are greater €han the comparatively small losses which occur 
in a reciprocating compressor. Then again, the leakage 
through the clearance spaces over the ends of the blades is 
apt to be very serious. In a turbine this leakage resulta in a 
varlial loss of energy, part re-appearing as available heat 
energy lower down the turbine. Just the same action takes 
place in the compressor, but bere the partial reappearance (as 
heat energy) of the pressure energy loss from higher up the 
turbine is not a source of gain, but on the contrary is a 
source of loss; for it heats up the air, expanding it and 
increasing the amount of work required for its compression. 
Obviously this loss will become more and more serious the 
higher the pressure to which the air is compressed, thus 
imposing а limit on the pressures for which such compressors 
would be suitable.” | 

The inherent difficulties confronting the would-be designer 
of a successful gas turbine receive concise but adequate 
treatment. Reciprocating compressors are essential, as the 
tarbo-compressor has such poor efficiencies. In regard to 
temperature difficulties within the turbine, it is suggested 
that the Otto cycle should be employed. To the present 
reviewer this seems to involve too many complications. 
Probably the rotary gas engine will not be of the turbine 
pattern, but a rotary engine of the familiar annular or 
crescent-shaped chamber type, in which internal cooling 
might be effected by a working revolution, in which an 
explosion occurred, alternating with a scavenging revolution 
following, in which air was sucked through the cylinder. 
Such an engine is not in any sense a turbine, but with 
external compression would certainly make a rotary gas 
engine. In regard to combustion, Mr. Foster suggests 
heating the combustion chamber to a high tempera- 
ture, and injecting cooling water into the gases after they 
have left the chamber. ; 

By the way, the author might have indexed the diagram 
of the Zoelly explosion gas turbine given on page 322. This 
diagram ie copiously bespattered with letters of the alphabet 
from A to R, but only one letter is identified in the text. 
Of course, the reader can easily identify the various parts, 
but when he has done so he will probably agree with 
Ше reviewer,. that anybody can lay down on paper 
complicated mechanisms likely to provoke profanity on the 
part of their users, but that true genius is needed—even 
when the physical problems of high temperature are over- 
come—to design a simple gas turbine with a minimum of 
complicationiin regard to valve gear and compression. 


-Elemenlary Treatise on the Induction Motor. 
MaTTHEWS. London: Biggs & Sons. 
28. 6d. 

In his preface the author states that this book is of a 
very elementary character, and may, on this account, be 
more appreciated by those for whom it is mainly intended, 
namely, “those engineers who are in charge of electrical 
machinery.” We do not agree with the author that the book 
18 very elementary. The reader is supposed to be able to 
follow proofs which assume more mathematical knowledge 
than is generally taught in polytechnics. For instance, the 
average electrician is not quite at home in summing a series 
of віпев in arithmetical progression. 


By F. J. A. 
1906. Price 


The book exhibits signs of hasty construction and tbe 


lack of a mathematical proof reader. Even the general 
reader would notice at once that the equation of Ohm’s law 
on page 34 contradicted the equation given on page 16. 

е have noticed many errors. Several examples are given, 
dat in several cases the data are insufficient. Take example 
' On page 40: “In an alternating-current circuit the 
“pacity is equal to (3 microfarad, and the inductance is 


equal to 0'02 henry. Find the total impedance and Ше. 


Ss of lag." The frequency ought, of course, to be given. 

eh when we aretold that the mass has to be measured 

adiz {С centimetres (page 196), we wonder whether mass is 

The for volume, or cubic centimetres a slip for grammes. 
оев not commend itself to us. 


Turbines. By W. H. STUART GARNETT. 
Bell & Sons. 1906. Price 88. 6d. net. 


If the present epidemic of writing books upon steam 
turbines continues, it will be a mark of notoriety among 
engineers having any pretensions to, or hankerings after, 
literary fame, that So-and-go has not written a book on this 
subject. Not in the single butterflies which herald our early 
English summer, but in swarms resembling the Hyde Park 
caterpillars of last mid-summer do turbine books seem to 
be pouring from various publishing offices. Therefore, it 


London : Georg 


 behoves the conscientious reviewer to scrutinise care- 


fully the authors’ prefaces to discover why and where- 
fore another book on this subject, with a certain amount of 
inevitable redundancy (one does get tired of Hero of 
Alexandria) should seek admission to our shelves. Mr. 
W. H. Stuart Garnett, barrister-at-law, laid aside the dis- 
tractions of the Inner Temple, intending in the first place 
to write “a popular account of the history, construction 
and operation of the turbine, and particularly of the various 
steam turbines which are attracting, and very properly 
attracting, so much public interest." But in the course of 
the evolution of the germ of his project, he, the author of 


a would-be popular book (if only some autocrat, such 


as Prof. Perry, would interdict the use of the words 
* popular" and © revolutionise” in technical literature, 
what a blessing it would be!) had to modify his intentions 
because of “the extraordinary ignorance prevailing among 
men of some degree of technical knowledge, and even 
among competent engineers, of the very nature of this, 
one of the simplest and most beautiful among modern 
machines, the heir of all the ages of engineering 
experience and development.” Next the author 
criticises our technical institutions because the engin- 
eers they train are masters “of that most complicated 
mechanism, the reciprocating engine,” and because they have 
spent **long hours in drawing valve diagrams and studying 
the advantages of steam jacketing, to the exclusion of any 
notice of a simpler prime mover, which bids fair in course of 
time completely to displace the reciprocating engine from the 
market." Therefore, the author has devoted certain 
chapters **to questions of blade design, and to other details 
of like importance in the construction of steam turbines and 
of water turbines.” 

Such a preface is not fair to the theoretical side of our 
technical schools. But, even if matters were entirely as out- 
lined, it is of more importance that the central station 
engineer or marine engineer should understand valve settings, 
than that he should be able to discourse upon the mathe- 
matical formule of blade design and blade setting for 
turbines. Given an overhaul, valves and their gearing need 
fine replacement for any reciprocating set. But for the 
turbine the need never arises for the works staff to dismantle 
a turbine rotor to the degree of taking out every blade and 
re-blading the rotor before re-erection. Experimental 
alteration of blade pitch or blade clearances would add a new 
and fearsome joy to the accumulation of wisdom which the 
central station engineer has to acquire; as for what the 
makers of turbines would say, well that is another story.” 

But, futile though the author's apologia seems, he has 
given us а book which the present reviewer for one will put. 
in the utility section of а crowded bookcase on account of 
its chapters upon water turbines, whose genesis is traced in 
an interesting manner. 
as Great Britain is concerned, is relatively an academic 
question. Not so the steam turbine. 

The author does not tell us anything concerning which we 
did not know before, or which could not have been delved 
from half a dozen libraries. His grasp of several important 
questions is a weak one. Why, for instance, on page 128, 
in dealing with a test at the Carville generating station, is 
no mention made of the vacuum employed? Again, on 
page 303, he has contrasted the steam consumption with 
two different types of turbines, one of 1,500 KW. capacity, 
and one of 3,500 Kw. capacity, reference only being made 
to this factor on page 230. 

Even if huge exhaust pipes are used upon the new turbine- 
driven Cunarders, there із no need to emphasise the popular 
element of the book fwice—t.c.,on page 177, and again on 
229 by saying, first, that “а horse and cart could pass 
easily down either exhaust pipe," and secondly, “a horse and 


т 


~ 


The water turbine, however, so far 
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cart could pass down the exhaust pipes of the Cunarders 
under construction without inconvenience." Upon the sub- 
ject of turbine blowers the author seems to be quite unaware 
of the poor efficiency of these machines. He mentions “а 
pair of engines now under construction at Heaton Works for 
the Consett Iron Co., each capable of dealing with 21,000 
Cb. ft. of air per min., and delivering at a pressure of 15 lb. 
above that of the atmosphere.” Next, he asserta It is clear 
that such quantities of air cannot be touched by reciprocat- 
ing pumps, which seem likely to give place more and more 
to turbo-blowers. The limitation of these latter is the 
pressure which сап be attained by their means." 

Some kindly shift engineer at Lot’s Road might send Mr. 
Garnett a ticket, so that he might then be convinced that 
Curtis turbines, and pure Parsons turbines (as distinguished 
from hybrid-type turbines with double-barrelled names in 
which the word Parsons follows the hyphen), are not the only 
ones which have been manufactured on any large scale.“ 

We could have said a great deal more about the engineer- 
ing deficiencies of this book. Written in admirable sentences, 
of unimpeachable construction and smooth diction, it is a 
pity that such good composition did not contain better 
technical matter. We have demurred at its ill-founded 
criticisms of technical schools, but, save for this, we can 
commend the book to the amateur to whom the book is 
addressed. A few misconceptions more or less will not 
matter in purely amateur circles. Professional circles can 
look out for themselves, and sift out wheat from chaff, 


ELECTRICITY IN MINES. 


(Safiguards against Fire and Evcplosion. with the use of Electrical 
Machinery for. Mines.) 


Ix Cassiers Magazine Mr. George Farmer recently 
discussed the sparking bogey. That it is more or less of a 
bogey is amply demonstrated by practical working, as (во 
far we are aware) not a single accident has ever been traced 
to the sparking of a motor in underground workings. That 
accidents have occurred due to earthing of cables and short 
circuits is not denied ; nor do we wish to ridicule the fact 
that an explosive mixture of gases can be fired by a 
spark from a motor. That such is the case has been 
proved, as Mr. Farmer points out, by exhaustive experimental 
investigations, both in this country and in Germany. The 
question was further studied by a special commission in 
Prussia in 1885, and by the French Government in 1890. 
“The appliances subjected to test included direct and 
alternating-current motors, starters, resistances, switches, 
transformers, &c., under conditions as nearly as possible like 
those met with in actual service. Experimental galleries were 
used, so constructed that they could be filled with highly 
explosive mixtures of gas and air, in order that the appli- 
ances should be subjected to the worst dangers apt to 
be found in mine. . . . . In several cases 
it has been clearly proved by such demonstra- 
tions that the explosive mixture would fire. In the 
case of direct-current machines, the special points of danger 
have been found to be the brushes and the commutator. 
In the case of alternating-current machines, such points of 
danger have been found to lie at the collecting rings and 
brushes. In addition to the dangers from sparking at the 
point of collection of the current, there are others associated 
with electric machines of every class and type. Excessive 
heating in the windings may cause the burning-out of insu- 
lation and the production of flame, whilst accidental breaking 
of a cable or wire also may lead to the production of flame 
and arcs." 

How are such dangers to be remedied ? then asks Mr. 
Farmer, and goes on—‘ It is practically impossible to pre- 
vent the outflow of gas or the accumulation of dust to any 
great extent. The Coal Mines Regulation Act tells us to 
dilute noxious gases and make them harmless ; but this does 
not prevent the gas being given off, and the gas may not be 
diluted quickly enough to accomplish the desired object." 
Now, here is the cruz of the whole question! For an 
electric motor—say, a coal-cutter for instance—to cause 
an explosion, it is assumed that gas will be 


given off more quickly than it can be diluted—which 
may happen—and so form an explosive mixture; 
and also that the motor will. be working in 
such a mixture, which is very wnlikely to happen; for, 
should such a condition exist, the motor would stop working 
as the men would naturally withdraw. In any case, however, 
the men will have lighte—if in а gassy mine, safety lamps, 
and if not, naked lights—but with the former, if the motor is 
properly constructed, and it is foolish to suppose that any other 
than a fully-enclosed type of motor would be used, there is 
no more probability of an explosion being caused by the motor 
than by a safety lamp. . In fact, definite instructions 
are given to this effect in the special rules relating to the 
use of electricity in mines which we here extract from 
Sec. V, Rule 5: “In any place or part of a mine where 
General Rule No. 8 of the Coal Mines Regulation Act, 
1587, applies, a safety lamp or other suitable apparatus for 
the detection of fire-damp shall be provided for use with 
each machine when working, and should any indication of 
fire-damp appear on the flame of the safety lamp or other 
apparatus used for the detection of fire-damp, the person in 
charge shall immediately stop the machine, cut off the cur- 
rent at the gate end or nearest switch and report the matter 
to an official of the mine.” This ruleisspecially intended to 
cover cases of sudden outbursts of gas, as in ordinary working 
a machine would not be allowed to start at the commence- 
ment of the shift, should the working face owing to a 
defect in the ventilation, atmospheric or other conditions 
be found to contain a higher percentage of gas than usual, 
by the inspecting oflicial, who examines every working place 
before the workmen enter it. 

It is all very well to talk of experiments to prove that an 
explosive mixture can be fired by sparks from а commutator, 
but it should be admitted that the conditions were made to 
suit thé experiments, and as such they are to a certain 


extent useless in determining what would happen under 


normal working conditions. Even the author admits, 
* Although experiments have been made with both types of 
motors—(fully enclosed and semi-enclosed with openings 
covered with wire-gauze similar to a safety lamp)—it has 
been shown that absolute safety cannot be secured with either 


method. The fault lies more with the wser of the motor than 


the maker. The conditions under which the sparking or heat- 
ing of motors will explode fire-damp, must depend, in the 
first instance, upon the intensity and duration of the spark : 
and in the second place upon the overload of the motor, its 
liability to vibration and other causes. It has been found 
that faulty adjustments, vibration of the brushes, fouling of 
slip-rings with coal dust or oil, can result in dangerous 
sparking, even when the motor is running under a uniform 
load; to these must be added the dangers of burning or 
heating in consequence of an overload, and also the possi- 
bilíty of mechanical injury to the insulation." The italics 
are ours, and it is difficult to understand why anyone 
responsible for the working of electrical machinery under- 
ground should think it will run without giving it that 
attention which is required. 

A safety lamp is equally as great, or greater, a danver 
as а sparking motor, but the mining engineer recognises 
this in regard to the lamps, with the result that they are 
taken to pieces, carefully overhauled, cleaned, locked and 
inspected before being given out to the workmen, and 
further, strict rules are enforced with regard to their use 
when in the workmen's hands. With a motor, however, 
which has, in all probability, been bought in the cheapest 
market by one knowing little or nothing about it, and 
attended to by a workman who knows absolutely nothing of 
the machine in his hands except that when be moves а 
certain handle, it will do certain work, and which receives 
no more attention than the old * knacker" steam or com- 
pressed-air engine, which went until it could go no longer, 
and had to be practically dug out of grease and dirt to get 
it out of its position to put on the scrap heap—when such 
& poor misused and overworked machine complains by show- 
ing a spark, electricity is at once put down as dangerous / 
Is it not absurd ? | 

The author concludes by giving a little sensible advice, 
which we fully endorse, as: Plant all motors on 
good solid beds keep all motors clean and free 
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from dust and superfluous oil. Remember the pit is not 
ав clean as your office, and that machines in the pit require 


more than an occasional dusting. The dust should be blown 


out by a pair of bellows. Don’t put down over-estimated 
machines," * Make your machine to suit the conditions of 


the mine ; at thesame time make the conditions of the mine 
аз easy and safe as possible for the machine,” and we would 
add Don’t expect to get a good reliable article at a cut 
price —as makers of electrical machinery can no more live 
without profits than can other people. Attend to these few 
points, and in time we shall find that the vivid, blue, 
sparking spectre will no longer haunt respectable mining 
engineers.—T. С. F. 


PROCEEDINGS OF INSTITUTIONS. 


Some New Fly-wheel Storage Systems. 
By A. P. Woop, M.LE.E. ` 


(Abstract of Paper read before the INSTITUTION oF ELECTRICAL 
ENGINEERS at Manchester, February 19th, 1907.) 


{ 
THE requirements of electric winding are very severe, the maximum 
H.P. during acceleration being 2,000 H.P. and the average demand 
being about 800 H P. А 

Three-Phase Systems.—The system best known in this country 
and abroad is the Ilgner, using continuous-current motors on the 
main winding gear. - 

The fly-wheel cannot give out, or store, energy unless the speed 
is varied, and the main winding gear is absolutely depen- 
dent on this fly-wheel system ; should the latter break down in any 
way, the winding gear cannot be used. 

The Westinghouse rotary converter system, fully described by 
Mr. Braun at the discussion on Mr. Mountain's paper, has the 
advantage over the Ilgner system that the winding gear can be 
worked if the fly-wheel system breaks down. 

The writer thought it was most desirable that the winding motor 
should be three-phase, and so arranged that it could be worked in 
case of failure of the fly-wheel system. With this object in view, 
therefore, in conjunction with Mr. McLeod, he worked out a series 
of systems, and made a considerable number of experiments with 
the same. 

The cascade fly-wheel storage system consists of two three- 
phase machines coupled together in cascade, and attached to a fiy- 
wheel, the main winding motor being three-phase (fig. 1). 


FiG. 1. Fia. 2. 


The fly-wheel set is started up in the usual way by resistance in 

the rotor circuit of the second machine; the latter is afterwards 
cut out, the speed of the fly-wheel rising in proportion. Assuming 
for a moment that we have a 4-pole and 2-pole machine in cascade, 
then if the second machine is in circuit, the speed of the set will 
correspond to that of a 6-pole machine, and if the second 
machine is cut out the speed will correspond to а 
i-pole machine. Assuming for a moment that 50 periods 
15 used, this will give, say, 1,500 and 1,000 revolutions 
per minute respectively. Assuming that the fly-wheel set is running 
with the second machine cut ont, the main winding motor is then 
ttarted up by resistance in the rotor. Simultancously with the 
starting up of the main motor, the second machine of the cascade 
is put into service, and the fly-wheel begins to reduce its speed, tbe 
cascad: system delivering current back to the mains, and assisting 
the main supply until the speed attains synchronism, correspond- 
ing to 6 poles—i.c., 1,000 B.P . 
„ Ав soon ав, or before, the current from the main winding motor 
is sbut off, a bar is put across the three wires forming the connec- 
tions between the two machines in cascade, and the fly-wheel begins 
to absorb enerzy, and to speed up to 1,500 k. PM. It is, of course, then 
Prepared to discharge itself as soon as the main winding motor is 
Tae again. 

‘be disadvantage of this system is the poor power factor, as the 
шаш generator has.to supply the magnetisi t - 
wheel set under all conditions ры Ad 
18 сш system consists of two induction motors, say, a 4-pole 
i рое, coupled together with а fly-wheel between (fig. 2). These 
ы, e ines are not in cascade, but a throw-over switch is 

connect either one machine or the other to the mains, 


ly-wheel set, which simply acts as a buffer, d 


To store energy in the fly-wheel, the throw-over switch is put on 
to the four-pole machine; and to take enerey from the fly-wheel, 
the throw-over switch is put on to the six-pole machine. 

Tbe disadvantage of this system is that it is somewhat costly, 
and probably might give trouble with the switchgear, as the 
heavy currente have to be made, and broken, on the throw-over 
8witch. 

The power factor, of course, is better than that of the cascade 
system, but it still has the disadvantage that the magnetising 
current for the fly wheel system has to be supplied from the mains; 
therefore, the only logical conclusion was that it was neces- 
вату to use a synchronous motor coupled to the fly-wheel set, 
which could, if necessary, be over-excited so as to give unity power 


Fic. 4. Fic. 5. 


factor on thesupply mains. А synchronous motor necessarily must 
run at a constant speed, and, therefore, no energy could be put into 
the fly-wheel, or taken out, unless either the periodicity was 
altered or the stator was revolved. 

The fly-wheel storage set (fig. 3) consists of & synchronous motor 
with а revolving stator. This motor is started up as an induction 
motor, with a resistance in each leg of the rotor. As soon as the 
speed is near synchronism, continuous current, eupplied from 
another source (such as the exciter on the main generator) is in- 
serted between one leg of the rotor windings and tbe common 
junction thereof, the rotor being, of course, star connected. The 
mctor at once pulls into synchronism, and no phasing indicators are 
required whatever. 

The two unused legs of the rotor winding are then short cir- 
cuited and form amortisser windings, the advantage of this being 
that it gives the synchronous machine a large overload capacity 
without coming out of step. 

The stator is carried on ball bearings from the nose of two 
pedestal bearings attached to the bedplate, and is geared to a small 
three-phase, or continuous-current motor. 

It will be obvious that when the stator is revolving in the oppo- 
site direction to the rotor at, say, 200 revolutions the synchronous 
speed of the tly-wheel will be 800 revolu- 
tions per minute, and if the stator is 
revolving with the fly-whcel at 200 revolu- 
tions, the synchronous speed will be 1,200 
revolutions per minute. 

Generally speaking, it is not desirable 
to vary the speed of the fly-wheel to the 
extent of more than about 1 to 1:5. The 
auxiliary motor is very often stopped, and 
therefore it can be assumed that its capa- 
city is only about one-fifth of that of 
the main fly-wheel motor, allowing for 
gearing losses. The main winding motor 
is three-phase, and takes its current at 
full pressure from the mains, the starting 


Ета. 3. being effected through resistance in the 


rotor. ' 

After the fly-wheel has been speeded up to its maximum the 
main motor is started up, the speed of the fly-wheel being reduced 
by gradually stopping, and afterwards reversing, the motor control- 
ing the speed of the stator. During this period the fly-wheel will 
be giving back energy to the supply mains. 

Better control of this system can be obtained by using а small 


continuous-current motor revolving the stator, this machine being 


supplied with current from a small continuous-current generator 


direct connected to the dy-wheel storage system, these two machines 
being controlled by the Ward-Leonard system, and the excitation 
being effected from the exciter on the main generator. 


In order to control the main winding motor, it is necessary first 


to have a lever arranged to open а valve, and admit water to the 
resistance tank connected to its rotor; at the same time, this 
lever must control а Ward-Leonard shunt rheostat which controls 
the speed of the stator case. 


Ап advantage of this system is that it is possible to use a com- 


paratively light fly-wheel built up of armour plate, which can run 
at a peripheral speed of 28,000 ft. a miaute, and with а large 
factor of safety. It is necessary to use a slow speed on the Ilgner 
system, owing to the fact that a continuous-current dynamo is 
attached to one end, and this dynamo has to work under very 
difficult conditions. In fly-waeel 8ystems where a large amount of 
energy has to be stored up in the fiy-wheel, it therefore becomes 
almost impossible to build a fly-wheel which can be transported on 

the railway for these slow speeds. The three-phase fly-wheel 
Storage system does away with this difficulty, as the fly-wheels are 
of comparatively small diameter. 


The full power required for the motor does not pass through the 
only with & 
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proportion of the current, The normal energy goes direct to the 
main motor without being transformed in any way. 
low capital cost. 

In many collieries, they require to run the main winding engine 
intermittently during the night for lowering timber, &c., and for 
lifting water. With the above system, the fly-wheel set can be 
shut down entirely, and the main motor simply run on a slower 
acceleration in order to keep down the peaks. 

Continuous-Current Systems.—In the booster fly-wheel storage 
system (fig. 4) a plain shunt-wound generator excited across the 
main is attached to a heavy fly-wheel, and its armature is coupled 
up in series with an automatic reversible booster, constructcd 
according to the Turnbull and McLeod patents. If the demand 
on the line is heavy, the booster will give a voltage in such a 
direction as to pull current out of the fly-wheel dynamo, and when 
the demand on the line is small the booster will give a voltage in 
auch a direction as to charge or speed up the fly-wheel set. The 
speed of this fly-wheel set will correspond directly to the voltage 
across the armature terminals, as the dynamo is excited at constant 
pressure across the mains. 

This system might be of service to some tramways, in addition 
to main winding plants, when the peake are of short duration. 
The fly-wheel system is of no value if the peaks are carried on for 
a period exceeding three minutes, as the first cost of the fly-wheel 
to store a sufficient amount of energy for а longer period than this 
is во enormous. 

The compound fly-wheel storage system (fig. 5) consists simply 
of one machine which acts alternatively as generator and motor, 
and is, of course, coupled to а heavy fly-wheel, and worked in 
conjunction with automatic switch-gear to vary its field strength. 

In the typical сазе, briefly stated, the auxiliary machine is 
compounded to give constant external volts at all loads, whether 
motoring or generating. Its armature is connected across tbe 
mains between the generating plant and the fluctuating load, 
and its fields are equipped with a special series coil, carrying the 
generator load, or some proportion of it. As long as the fly-wheel 
auxiliary’s speed remains the same, the generator load cannot alter, 
for the smallest tendency of the generator current to increase, 
strengthens the auxiliary machine’s field, causing a generating 
response, and similarly the smallest tendency of the generator'a' 
current to diminish causes the auxiliary set to motor. 

As the auxiliary set speeds up, due to motoring, the automatic 
switch-gear diverts an increasing fraction of the generator's current 
from flowing through the special coil of the auxiliary set, во that 
the field of the auxiliary set is gradually weskened without 
diminution of the load on the generating plant. Similarly as the 
auxiliary sets slow down, due to generating, the automatic switch- 
gear gradually reduces the fraction of the generator’s current 
diverted from flowing through the auxiliary's field, so that the 
auxiliary's field is strengthening, without increase in the load upon 
the generator. 

However much the load varies, the demand upon the generating 
plant is only the average demand, all the excess demand of the 


peaks being supplied by the auxiliary set from energy stored 
during the valleys of demand. 


This means 


DISCUSSION. 


Mr. T. L. Милев (chairman) said the paper came as a fitting 
sequel to two papers read before the Section last year—viz., one on 
“Colliery Winding ” by Mr. Mountain, and the other by Mr. Salter 
on Storage Batteries.” The former recommended fly-wheel storage 
systems for colliery winding and the latter for tramway working, 
but the author seemed to throw cold water on them where the peaks 
lasted over three minutes. 

Mr. Совгетт said that for colliery winding the first consider- 
ation was reliability rather than efficiency. The difficulty of 
transporting large fly-wheels was imaginary. The systems 
described were very pretty, but they had no experience of their 
working. The Ilgner system had been tried, and was inexpensive 
to keep in order; the speed could be varied easily, and if the 
supply failed there was sufficient energy stored up to complete the 

ourney. 

j Mr. 3 . S. Peck said that with the Ilgner system it was not 
possible to drop the speed of the fly-wheel above 15 per cent., and, 
therefore, very little energy could be taken ont of it. The idea of 
supporting a heavy stator on ball bearings was perhaps practical, but 
might be difficult. He did not think it possible to obtain a higher 
efficiency that 50 per cent., which would not compete with the 
Ilgner system. 

Mr. J. Евгтн said the hint of shunt motors floating on the line 
with a reversible booster was much more practicable than the other 
syatems. 

i Mr. EcKMANN said that the controlling of both the Leonard 
generator and the winding motor by the same lever, as pointed out 
in the paper, could not lead to any good equalising. With that 
arrangement, the voltage of the Leonard generator and the speed of 
the revolving stator were dependent in every movement on the 
position of the control lever. Any sudden changes in the position 


of the latter, which, as was well known, were often made in con- 


nection with three-phase winders, would result in a sudden change 
of speed of the revolving stator, and as the fly-wheel could not 
follow those sudden changes, the rotary would come out of step, or 
some fuses blow. Even if those difficulties were overcome, it 
appeared to him that the control gear would have to be of such a 
complicated nature as to make the new fly-wheel storage system 
practically impossible. 

Mr. H. A. EARLE said he thought that most colliery proprietars 


were ready to adopt electric winding, but want of con idence vas 
keeping them back. 


Mr. Cooper thought it might be better to put in a larger 
generating plant with a big fly-wheel on the generator. 

Mr. A. P. Моор, in replying, said that in Germany the rules 
allowed workmen to be wound by electricity at twice the speed 
allowed for steam winding. There was no difticulty in designing 
fly-wheels to bring the cage to the top in case the supply failed, 


The cost of a fly-wheel for each generator would be more than the 
cost of the storage system. 


— — — ee 


Breakdowns of Electrical Machinery. 
By LLEWELLYN Foster, M. I. E. K. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Manchester, March 5th, 1907.) 


Some breakdowns are purely accidental; others are inevitable. 
The majority of failures are, in my opinion, preventable, being due 
to faulty design, bad workmanship, neglect, inattention, and 
deterioration of insulation which is very generally traceable to the 
want of ordinary and reasonable care. 

The breakdown of insulation between the brush spindle and the 
frame, or between the spindle and the rocker bar, is very common, 
and is more often than not due to neglect in keeping such parte 
quite clean. This point deserves more attention than is usually 
given to it. Brush leads should be securely fixed out of harm's 
way; often they come in contact with the armature, cross each 
other under the commutator, or are found to be lying at the bottom 
of the frame saturated with oil and covered with copper and carbon 
dust. 

On many machines the position of the terminals might with 
advantage be altered to make them reasonably accessible for inspec- 
tion and cleaning. 

It would considerably diminish the number of failures on the 
back ends of armatures if suitable inspection holes for cleaning and 
other purposes were always provided in the driving-end cove 

lates. 
i Very many serious breakdowns are attributable to neglect of 
bearings, and to bad design. The set-acrew intended to hold the 
brass in position bas either broken off or worked loose, allowing 
the brass to turn over, interrupting the lubrication and causing 
overheating of the bearing. | 

A large number of breakdowns are directly traceable to oil 
throwing; very few machines are entirely free from this trouble, 
particularly if the brasses have worn very slightly, and it is really 
much more serious in its effects than most people imagine. 

Several breakdowns on armatures have been occasioned by the 

. working loose of the bolts or set screws intended to hold the pole- 
shoes in position, and some better method than the one generally 
adopted is required. 

The failure of one or moreof the armature end connections, with 
the consequent burning азау of the corresponding insulating 
segment on the commutator, is of very frequent occurrence, and 
merits very special attention. Vibration on an armature due to 
imperfect balance is also a frequent cause of failure. Undoubtedly, 
bad workmanship accounts for a fair proportion of the fajlures, and 
a completed armature should be subjected to a much more severe 
test to ascertain the insulation between coil and coil than the 
makers usually apply. 

Former-wound armatures are reputed to be easily repaired; it 
is my experience, however, that it is very often a matter of im- 
possibility to renew one or two burnt-out coils on a former-wound 
armature which has been thoroughly impregnated with varnish or 
other insulating medium. The latter is so binding on the formed 
windings in the slots, that the insulation is damaged on those coils 
that of necessity have to be lifted to effect the repair, and a re- 
wind is rendered necessary. The result is that what ought to be a 
comparatively simple and inexpensive repair, often becomes a 
lengthy and expensive one. Even if the damage done to such 
windings, when lifting them, is not apparent at the time of the 
repair, it quickly develops into a fault and results in a subsequent 
breakdown.: 

The fracture of a commutator lug at its root is not by any means 
uncommon, апа the longitudinal bolts intended to clamp a com- 
mutator together have failed. The soldered connections are a 
frequent source of failure—attributable usually to bad workmanship. 

Commutators without spokes are in many cases preferable; with 
open spokes there is always a tendency for conducting dust to lodge 
between them, breaking down the insulation, and in some cases 
burning out a coil. 

The wedge-shaped insulating strips now very frequently used for 
ко the windings in position should be aupplemented by 

inders. 

Whipcord binders over the commutator end connections and end 
rings are not to be encouraged, as it is almost impossible to 
prevent conducting dust lodging between the turns, even if well 
varnished. | 

Many a shaft has failed for the want of a-reasonatie fillet where 
changes in diameter occur. Faultily cut key ways,\and vees cut 
in the shaft intended to act as oil throwers, have freq\ently caused 
fractures. More care is needed to ensure the proper ittting of the 
key or keys in the spider or core. On crane and othr reversible 
motor armatures this is absolutely essential, or troub will very 
soon ensue from the racking to which they are sabjecẸd. Shafts 
are nowadays made stiffer than they used to be -thig is a step in 
the right direction, as the slightest bending of ғ shaftfis certain to 


cause trouble with the commutator spokes or the Armature end 
connections. : 


у 
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Many a breakdown has been caused by insufficient slot insula- 
tion, more риш at either end of the core. It is a mistake 
to rely solely upon the taping of former-wound armature coils and 
to ube no trough insulation in the slots, this practice having led to 
frequent failures. 

The method employed for driving the commutator is often very 
inadequate, and relative movement between the bush and the shaft 
quickly develops. It is preferable to keep the bush quite clear of 
the shaft altogether, attaching it in some suitable way to the 
gpider, end drum, or core plate. 

Much hes been said and written regarding the relative merits of 
“natural” and “built-up” mics. I believe the latter can be made 
quite satisfactory, but it is an undoubted fact that a very large 
majority of the failures of insulation on commutators is directly 
traceable to mica which has been improperly built up." 
Exactly what happens it is hard to say, bat in many pieces of 
damaged “ built-up” mica that I have examined, the medium used 
for sticking the flakes together has apparently worked its way out, 
or bas been destroyed by oil, and carbon or copper dust has worked 
its way in until a short circuit has taken place. 

As a general rule, it is necessary thet “built-up” mica should be 
used for the end rings, owing to their peculiar shape. These rings, 
partícularly on motors connected to а tbree-wire system with the 
middle wire and the frames earthed, fail very frequently ; the out- 
side ring especially, as it is difficult to keep its narrow edge 
always clean and free from conducting dust, grease, and oil. There 
is room for а new insulating material which would be impervious 
to oil and dust and be unaffected by heat; would always present 
& hard, smooth surface, and would wear down equally with the 
copper segments. Very numerous failures of commutator insula- 
tion have occurred, and they continue to occur with undiminished 
frequency. The breakdown, as often as not, is accompanied by а 

burn-out of the armature. 
. The failures on lubricating rings are almost entirely due to 
neglect, but on one or two occasions rings appear to have worn the 
shaft away very considerably. Some makers use very light rings, 
and this has led to some damage to bearings owing to the quantity 
of oil raised being insufficient for effective lubrication. 

In connection with couplings on reversible motors for elevators, 
electric cranes, &c., many fractured armature conductors have been 
caused by the coupling key, and in some cases the bolts, having 
become slack. 

Vibration, however set up, is a frequent cause of failure on 
armatures and commutator spokee. It tends to crystalise the 
copper conductor, and results in constant trouble on the end con- 
nections. Excessive friction between brushes and the commutator 
has, on occasions, carried tbe former into a sparking position, and 
severe flashing over has taken place. 

The armatures of hoisting motors on overhead or jib cranes are 
liable to damage owing to the excessive speed that is sometimes 
attained when lowering a load; this is a matter, however. that is 
now receiving careful attention at the maker’s hands. On dynamos 
with smooth core armatures, failures of the insulated driver bars 
have been frequent. Oil on commhtators and end windings, mixing 
with carbon and other conducting dust, is a common cause of 
failure. Several cases of failure of the magnet coils fixed on the 
lower sets of poles have resulted from the winding being saturated 
with oil. All protected and enclosed machines should have pro- 
vision made for draining the lower parts of their frames. 

The failures referred to have taken places on machines of every 
size, type and age, and are by no means confined to old-fashioned 
machines working under unsatisfactory conditions, nor to machines 
that have been at work fora number of years. From figures taken 
over the last few years of an ever-increasing number of machines 
it is found that one machine in every ten breaks down from one 
cause or another, 

Taking motors only, unsatisfactory starting switches and con- 
trollers and the careless way in which these are used, are 
responsible for а large proportion of failures. With regard to A. c. 
motors, the clearance allowed between rotor and stator is generally 
во fine that very careful attention needs to be paid to the wear of 
the bearing brasses. Failures of rctors from this cause are fairly 


frequent. 


DISCUSSION. 


Mr. T. L. Милек (chairman) said he had found tkat people 
were extremely careful when buying & motor to get a good one, but 
would accept any rubbishy starting switch. Не thought few elec- 


trical men were aware of the stresses on shafts on direct-coupled . 


gas engine unite, particularly where there was a large fly-wheel 
between the gas engine bearing and the outer bearing of the 
generator; and in order to get good results a larger shaft than was 
allowed in usual practice should be put in. 

Mr. S. J. Watson was surprised to see that overloading was one 
of the least frequent causes of breakdown, as motor users were 
generally quite ignorant of the size required. He thought there 
would be less cause for complaint in the future, and many of the 
troubles which occurred could be obviated by a frequent inspection 
of machines when at work. There were about 100 motors out on 
hire in the town he was connected with, and a practice was made of 
inspecting them about every 10 or 14 days. Wedge strips he 
thought were much better than binding wire, which worked loose 
under contraction and expansion, and caused damage. 

Mr. MicmagL LONGRIDOE said that considering the perishable 
nature of some of the materials used in the construction of elec- 
trical machines, it was a wonder they lasted 9 and 13 years. 

Mr. J. В. Pecx thought that for certain classes of work natural 
mica was beet, but the great drawback was ite cost. If the oil- 


throwing device was in its right position, there should be no 
trouble from properly built-up mica on commutators. 

Mr. Eustace Tuomas taid that owing to extremely keen com- 
petition some unscrupulous persons had raised the temperature rise 
to enable themselves to put a machine on the market at a lower price ; 
this caused the armature and other parts to deterio ate rapidly 
through heat. Air ducts on motors were not required, as they got 
choked with dust. As it was impossible to test and check a 
machine right through, it was worth while paying a little more 
to buy from a firm of repute. Ordinary lubricating oil contained 
acid and moisture, and failures were perbaps due to an electrolytic 
effect; if so, it would be better to pay a higher price and obtain 
oil free from acid. The failures due to built-up mica were perhaps 
also due to the presence of acid between the layers. 

Mr. Евітн said the demand for enclosed motors was considerably 
increasing, and perhaps this had led to a great many of the troubles. 
He did not agree with the last speaker on the question of ventila- 
tion, as if the ventilators were worthy of their name, the dust 
would be blown out. He considered that overloading was respon- 
sible for more failures than were given, and instead of reducing 
the temperature rise, it might be better to increase the overload 
capacity. 

Mr. Cormack said it was a very good plan to have a hole drilled 
at the bottom of the motor case for draining oil, and to provide 
inspection holes in the end cover plates at the driving end. He 
had had a deal of difflcalty with built-up mica, and he thought 
the mica flakes should be cemented together with salicylate of 
soda. Some modern varnishes resisted oil for & considerable time. 
He had seen а small motor insulated with enamel, which turned 
out successful; that was a field that manufacturers might touch. 
Air ducts on small machines should be avoided. 

Mr. W. Cramp said the paper was a serious charge against 
designers. He did not believe it possible to supply a good 20-н.р. 
motor for £40, а figure recently quoted to him. A low temperature 
rise did not necessarily guarantee a good machine, as it often 
meant more copper at the expense of, insulation. Referring to 
the disruptive effect of breaking the field circuit, he tested а 
220-volt motor on one occasion and found that а voltage of 10,000 
was registered on the circuit being broken. If manufacturers could 
give a guarantee of sparkless commutation, no more enclosed 
motors would be required; he bad come across holes at the 
bottom of enclosed motors, not for draining oil, but for ventilation 


purposes. 
Mr. Cooper said the cost of looking after the bired motors from 


his station was 24 to 3 per cent. 

Mr. Ровветт thought that the greater number of breakdowns on 
motors was due to faulty starters. Where one motor broke down 
six starte rs failed. 

Mr. Ғоѕтев, in replyirg, said that the motors were inspected 
every three or four months. The cost of natural mica was not a 
serious item on motors up to 20 E. ., and а good many failures 
occurred on machines up to that power. He was of the opinion: 
that 65° was an ample temperature rise. Oil caused trouble when 
on insulating material, but when it got mixed with dust it caused 
more. A great deal of trouble was caused by manufacturers turning 


out such cheap machines. 


NEW ELECTRICAL DEVICES, FITTINGS. 
AND PLANT. 


Igranic Controller for Printing Press. 


Tbe accompanying illustration (tig. 1, p. 502) represents one of 
two of the Apaus MANUFACTURING Co.'s patent Igranic” con- 
trollers which have just been installed by Messrs. Newton Bros., of 
Derby, for the control of two large electrically-driven “ Victory " 
newspaper presses of the rotary type. 

In operating large newspaper presses such as these, it is necessary 
to make special provision for turning the cylinders very slowly and 
positively over a very small range; when the press is ready for 
printing, it may then generally be accelerated to normal speed, 
and no intermediate steps are necessary, except such as must be 
provided in order to avoid violent acceleration. The controller 
shown is designed for the class of work described above, and its 
arrangement is such that all the speeds desired, together with 
absolute control of the motor, can be obtained while using only 
one motor. 

The starting, as well as control of the speed, is effected by means 
of a single handle, which is shown on the large lever in the 
illustration. If this handle is placed on the firt step, the speed 
will be extremely slow, approximating to about 5 per cent. of the 
maximum speed. When the controller lever is in any of the 
positions arranged for slow speeds, it is impossible for the motor to 
attain any higher specd than that particular position is designed 
to give, no matter whether the press be heavily loaded or not, and 
the press will not start with a rush. The motor can be stopped 
immediately by pressing any one of a series of push-button switches 
which are placed in convenient positions, and can only be started 
iy by Dane 55 the ae handle on the controller. 

е machine being ready for prjnting, it is only neceseary to 
move the large handle forward in a Clock ы! direction in order to 
accelerate the motor steadily to the printing speeds, and ahould 

hurry-up" speeds be required, these are obtained by a further 
movement of the handle in a clockwise direction. The speed of the 
motor can be reduced by moving the handle backwards. 
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| An automatic no-volt release and a time-limit overload release are 
incorporated with the controller, and provision is made so that the 


position by means of the casing B. The spring is compressed to 


give a pressure per square inch from 15 to 25 per cent. above the exons ( 
opening of the motor circuit will never take place on the steps of working pressure; this represents the greatest pressure that can imagen 
the rheostat : instead, the motor circuit is always broken by means be caused in the valve by water-hammer action, instead of «зр 
ofa double-break quick-break switch with large contact surfaces, 


1,500 lb. to 2,500 lb. pressure, which has been proved to result the Dega 


which are reinforced by carbon-breaking contacts and protected by from water-hammer. A stop valve, suitable for use in a range of 0 з 0 
powerful magnetic blow-outa. steam pipes between the junction valve of the boiler and the aps 
In some cases it is considered desirable that the push-button 


engine, has been designed on the same principle as the former, and {йез 


switches should be available to start and to “inch” the press, as embodies all the features just referred to. у 
Uu а 
Dead-Beat Motor Ammeters. glen i 
Messrs. NanLpE&R BROS. & Тномрѕом, of 34, Queen Street, en 
London, E.C., have recently placed upon the market a small dead- | ies 
beat ammeter which can be installed for use in connection with Жун 
motors, without unduly increasing the cost of the installation. ei T 
D 
Fid. 3.—NaLpERB’s DEAD-BEAT AMMETER. 
These instruments are calibrated in amperes and horse-power, as 
usual for this purpose. The cases are of iron, enamelled black, and 
the relief parts are finished in nickel or copper. The base is of 
Fid. 1.—" [GRANIC " CONTROLLER FOR PRINTING PRESS. polished insulating material, very hard, and non-inflammable. «The кш 
i instrument is made with back or f:ont connections, so that it is "mr 
convenient to install. шщ! 
well as to stop it. Two controllers with these features are just Fig. 3 illustrates the general appearance of the instrument, and ту 
about to be installed by Messrs. Electromotors, Ltd., in Messrs. fig. 4 shows the working parts. The instrument is fitted with air- xe 
Савве] & Co.'s works in London, one under a specification by Mr. XN 
Frauk Broadbent, MI. E. E., in connection with а Foster " Т 
rotary, and the other in connection with an “ Annand” rotary — . + 
machine. — 


Baldwin Patent Safety Stop Valve. 


Messrs. James BALDwIN & Co., of Devonshire Brass Works, 
Keighley, have introduced a new patent water-hammer safety 
atop valve, of which we give a longitudinal section in fig. 2. 
It consists of a valve a, which is held in position by the 
centre spindle c, and by six guides cast on the cylindrical 
outer casing B. This casing is arranged to confine the 
sudden rush of water in one direction, when it is forced 


23 à Fie. 4.— WORKING PARTS OF AMMETER. 
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P Sn damping, and is absolutely dead-beat. The movement being a 
specially designed soft-iron one, the instrument is equally suitable 
for direct and alternating currents. The moving parts are enveloped 


ina ошо: screen, во that the instrument is unaffected by external 
fields. 


Ediswan Carbone Flame Lamp. 


The Ediswan Carbone” white flame arc lamp, which we 
Fic. 2.— LONGITUDINAL SECTION OF BALDWIN VALVE. show in fig. 5, is claimed to possess special advantages in А 
regard to economy, efficiency, reliability, and durability, and 
it differs materially from other forms of flame arc. It will be 
remembered that a paper on “Long Flame Arcs,” delivered 
by Mr. Leonard Andrews before the Institution of Elec- 
trical Engineers, dealt at considerable length with the lamp, 


out by the water-hammering action. А spring is carried on the 
spindle c, and is held in compression by the screw р, which is 
screwed into the cross bar E, and locked by the check nut ғ. The 
lift of the valve А is determined by the screw р, and equals half and a reiteration of the following points may be of service 
the diameter of the valve. Should the spring, for some unforeseen at this juncture. Hitherto it had been considered that one of the 
reason, break, the valve will be stopped from further opening by principles of flame arc lighting was the use of chemically impreg- . 
the valve stem c coming into contact with the top of the recess in nated carbons, adding, as it was considered, aluminosity which 
the screw р; ths valve and the spindle being retained in a normal was otherwise unattainable. But in the Ediswan Carbone" only. 
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“carbons of the highest purity are used. Unlike most lamps, the 


arrangement of the carbons ensures that the positive crater is in 
guch & position that none of the light emitted by it is obstructed by 
the negative carbon. Added to this important point tbere is 
also а unique magnetic control which still further increases the 


lamp's efficiency. This new method of controlling the position 


of the arc consiste of a closed iron magnetic circuit, the only field 
affecting the arc being that due to magnetic leakage from this 
closed circuit. Їп this are fixed cores carrying the exciting 
solenoide, and in consequence the chief magnetic leakage will 


obviously be from the ends of these. This ring also serves to hold 


the economiser, and а simple means is adopted of further 
increasing the magnetic leakage, at points approximating to 
right angles to the cores. The result is a magnetic leakage 
field {of unique form and moderate strength which serves 


Fig. 5.—Episwan CARBONE FLAME LAMP. 


to maintain the craters at the tips of the carbons, the flame 
covering the mouth of the economiser in а form somewhat resemb- 
ling that of a half-blown soap-bubble. The voltage across the arc 
is very high. The light given off is stated to be a pure white, of 
intense brilliancy, and its spectrum exactly corresponds to that of 
sunlight. 

The result of this is that colours viewed thereby present a natural 
appearance, even the most delicate shades remaining the same 
whether viewed by daylight or by the light of the Ediswan 
Carbone.” The importance of this to shopkeepers, particularly 
those who, like drapers and milliners, find absolute accuracy in the 
matters of colours to be essential, is easily recognised. The use of 
pure carbons, by preventing tbe giving off of any noxious or 
poisonous fumes, is a point in favour of the lamp for interior use. 
It is bardly necessary to state that the lamp is made throughout 
by British labour at the Ediswan Works, Ponder'e End. 


New Method of Fastening Insulators. 


The method which i8 most used at present for fastening an 
insulatcr to its support consists, as is well known, in the support 
being wound round with black oakum, or the like, after which the 
insulator is screwed on over the oakum. This latter material does 
not contribute in the least to the insulation, and the fixing by 
means of black oakum demands much practice. 

The essential part of the new method is the use of insulating 
caps, which consist of extra strong, durable paper impregnated 
with insulating material. The form of the insulating caps, and the 
way in which they are used, are shown in figs. 6 and 7. 


Fia. 6.—PaAPER CAPS BEFORE USE. 


as insulating caps are placed in the requisite number upon 

е support, one upon another (fig. 6) and are pressed together 
somewhat by the hand; the insulator is then screwed on while 
tunulteneous y being pressed against the support. The paper is 
au pressed together, so that it quite fille the space between 
1 and the inner screwed part of the insulator, as is illus- 
in fig. 7, where the support with the insulating caps is 

own after the insulator has been first fastened on and then 


screwed off. The number of caps which is required is ascertained 
by trial for eash special kind of insulator and support; the thick- 
ness of the paper is preferably so chosen that four to five caps have 
to be used for each iasulator. 

The insulation will be improved if, before the insulator 
is screwed on, there are put inside it some drops of an oil 
which will not become raucid, such as paraffin oil, which can, if 
desired, be mixed with raw linseed oil. 

By the use of the insulating caps, an improved insulation is 
gained, derived to а great extent from the fact that the space 
between the support and the inner petticost of the insulator is 
always free from filaments and the like, ia contrast t» the state of 
things when black oakum is used. 

Another cause of the improved insulation is that the insulating- 
caps cover the support, not only at the side, but also at the top, 
with a water-tight insulating mass. Thus, a crack in the upper 
part of the insulator does little harm. A large number of 
experiments have proved that the insulator can be quite broken 
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Fic. 7.—PAPEB САР AFTER USE. 


off at the top, so that the hole for the support becomes visible, 
without the insulation being affected in any noteworthy degree, at 
least for some length of time. This fact is of importance in all 
places where the insulators are exposed to damage, and also where 
insulators are used which have not been separately electrically 
tested. A third cause of the increase in insulation which is 
obtained by the use of insulating caps is that they are impregnated 
with an oily insulating material. The oily, creased surface of the 
lowest part of the capa, between the support and the insulator, 
offers a very great resistance to surface conduction; and as this 
surface is situated at the best protected part within the insulator, 
it can keep clean and act well for a long period. 

Experience has proved that breakage of insulators, when these 
are being mounted, seldom or never occurs when insulating caps 
are used, and the unscrewing of the insulators from the supports is 
considerably facilitated by the new m: thod of mounting. 

Tests made in the Royal Technical College in a rain chamber show 
that the paper fastenings gave, when the leakage was highest, more 
than 10 times better results than the oakum fastenings. The 
inventor of the device is Mr. Carl Egner, chief engineer of the 
Royal Swedish Telegraph Commissioners, and to him we are indebted 


for these particulars. 


High-Tension Detector. 


Мв. A. C. Cossor, of 54, Farringdon Road, has sent us particulars 
of his new vacuum high-tension detector rod. The detector consists 
of a glass tube, as shown in fig. 8 (c), having one internal and one 
external electrode. It is exhausted so as to glow with a maximum 


Fic. 8.—Шан Ts5s810N DETECTOR. 


v, vacuum tube; о, glass tube; E T, ebonite tube; w, window; Е, ebonite : 
той; r, highly insulated flexible conductor; т, tinfoil. 


краш, and will light on any voltage from 1,200 to 20,000 
volts. 

The tube is encased (see fig. 8 (a)) in a glass tabe, which is again 
enclosed in an ebonite tube having a window for viewing the 
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detector. One end of the detector tube is connected to a pointed 
metal cap, and the other, through a spring, to a metal fitting. This 
fitting screws on to the stem and handle, and to it is also attached 
a length of highly insulated flex, the insulation of which is capable 
of withstanding, for 15 minutes, a P.D. of 13,000 volts. Toe flex is 
intended to be joined to any convenient earth, and the pointed end 
to be touched on the conductor to be tested. 

Fig. 8 (в) shows a general view of the rod. 


NEW PATENTS APPLIED FOR, 1907. 


Oompiled e ely for this journal by W. P. Тномрвохк & Co., Electrical Patent 


ente, 899, High Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


19,9514/06. ‘* Connectors for electric batteries.“ Н. Sxrrox-JoxkS. (Decker 
Klectrical Manufacturing Co., United States.) (Date applied for under Rule 5 
ol the Patents Rules, 1905, September 7th, 1906.) March 2nd. (Complete.) 

19,951 / 06. Plates and connectors for electric batteries.“ H. SX FrON-JoxEs. 
(Decker Kiectrical Manufacturing Co., United States.) (Date applied for under 


Rule 5 of the Patents Rules, 1905, September 7th, 1906.) March 2nd. 
(Comp.cte.) 
19,951с/08. ** Improvements in batteries." H. SE FTON-Joxza. (Decker Elec- 


trical Manufacturing Co., United States.) (Date applied for under Rule Б of 
the Patents Rules, 1905, September "th, 1906.) March 2nd. (Complete.) 


6,155. “Improvements in magneto-electric generators." ALBION MOTOR- 
Car Co., Lro., and T. B. Murray. March 4th. 


6,159. “Improvements in telephone receivers." A. M. MALLOCH. 
4th 


March 
6,164. “Improvements in methods and means of producing oscillatory 


currents from continuous currents of electricity." H. Manpers. March 4th. 
(Complete.) 


5.173. Improved steering for electrically worked travellers in lifts.” 
K. Jakscue. March 4th. 

5,179, “ Improvements in holders for electric incandescent lumps." E. B. 
SainNeR. March 4th. 


6,187. *' Process and apparatus for electro-mechanical transmission to a dis- 
tance of half-tone illustrations, portraits and other photographs, engravings, 


manuscripts, typograms, and the like." H. CarBoNNELLE. March 4th. 
(Complete.) 


5,194. “Improvements in electrical ignition apparatus for internal com- 
bustion engines of other purposes.” A. J. PosrANs. March 4th. 

6,203. ‘Improvements relating to commutators and brush carriers of 
electric machines.” L. KRIEGER and CoMPAGNIE PARISIENNE DEX VOITURES 
ELECTRIQUES. (Procedes Krieger.) (Date applied for under Patents Act, 1901, 


October 16th, 1900, being date of application in France.) March 4th. 
(Complete.) 


'6,209.. * Improved combined portable telephone and telegraph instrument.“ 
F. W. Mepuurgsr. March 4th. (Complete.) 


5,210. Electrie magnetic motors," A. H. BEARD. March 4th. 


5,223. "Improvements in the manufacture of electrodes for electrolytic 
PUR. G. W. Јонхзох. (Chemische Fabrik Griesheim Elektron, Germany.) 
arch 4th. 

6,280. “Improvements in mechanical apparatus for automatically splicing 


the ends of trolley wires and overhead cables." R. E. Dixon and A. E. 
DopwELL. March 5th. 


0,8997. '' Code indicator, automatic vocabulary of code words, or device for 
facilitating code telegraphy.” А. Tracey. March 5th. 


5,299. “Device for attaching to telephone.” E. J. WiucuHT and A. C, 
DrzaRBERGH. March 6th. 


6,800. ‘Improvements in or in connection with the point arrangements of 
the side 


slot conduit system of electric traction.“ C. GauRop, March 500, 
5,301. Electric furnace." B. ]окувку. March 5th. (Complete.) 


6,331. ''Improvcments in line tappers for electric wires.“ J. H. WILLIAMS. 


(Date applied for under Patents Act, 1901, March 8th, 1903, being date of 
application in United States.) March 5th. (Complete.) 


$,939. “Improvements in wireless-telegraph or signalling systems." H. H. C. 
Dunwoopy. (Date applied for under Patents Act, 1901, March 23rd, 1906, being 
date of application in United States.) March 5th. (Complete.) ) 


5,884. Improved method of producing undamped electrical oscillations." 
g. EISENSTEIN, March 5th. (Complete.) 


5,888. improvements in electric heaters." H.LEiTNER. March ith. 


6,839. “improvements in quick- acting make-and-break’ electric switches.“ 
H. LEITNER. March 6th. 
5,315. “Improvements in electric furnaces." ALLMANNA SVENSKA ELEK- 


TRISKA AKTIEBOLAGET. (Date applied for under Patente Act, 1901, March 7th, 
1906, being date of application in Sweden.) March 5th. (Ccmplete.) 


5,951. “Improvements in receiving apparatus for wireless telegraphy. G. W. 
Pierce. (Date applied for under Patents Act, 1901, March 16th, 1906, being date 
of application in United States.) March 5th. (Complete.) 


0,854. . ** Improved method of producing electrical oscillations.” S. EISENSTEIN. 
March 5th. (Complete.) 


5.864. Improvements in sparking plugs for use with electric ignition systems 
as applied to internal explosion engines." J. H. CHAMBERS and Р. F. 
BENNETT. March 6th. 


5,989. “Improvements in synchronised high tension ignition systems for 
electrioally-firing internal explosion engines and the like." J. H. CHAMBERS 
aad P.F. B. Bennett. March 6th. 


5,402. “Improvements in or relating to electric traction on the surface con- 
tact system.“ D. SucuosTAWER. March 6th. 

5,415. Improvements in electrio transformers." Тнк BnirisH THomson- 
Hovsrow Co., Lro. (General Electric Co., United States.) March 6th. 

6,116. “Improvements in and relating to dynamo-electric machines." Тнк 
Ватізн THomson-Hovuston Co., LrD. (General Electric Co., United States.) 
March 6th. 

6.424. Improvements in or relating to electric incandescent lamps of 
variable intensity and their supports.“ R. J.-B. M. Dausxaux. March 6th. 


5.470. Improvements in microphones and telephonic transmitters." J. 
‘GARDNER. March "th. 


5,477. ‘ Electric air-gun target." F.J.Grey. March 7th. 


5,199. “Improvements in and relating to the arrangement of brushes in 
brush-dynamos." А. BTUTTMAN. March 7th. (Complete.) 


5.502. Improvements in or relating to electrical switches." E. BOLTON and 
Tux Coventry WATCH MovEMENT MANUFACTURING Co., Ltp. March 7th. 


506. Connection. system for dynamo-electric machines.“ В. G. LANNE. 
Date applied for under Patents Act, 1901, March 16th, 1906, being date of 
application in United States.) March "th. (Complete.) - 

5,507. 


. G. Lamme. (Date applied for under Patents Act, 1901, August 2nd, 1906, 
eing date of application in United States.) March "th. (Complete.) 


„% Connection system for alternating current commutator type motors.“ 


5,508. Connection system for dynamo-electric machines." В. G. LaMywz, 
(Date applied for ander Patente Act, 1901, Angust 2nd, 1906, being date of 
application in United States.) March 7th. (Complete.) 


5,509. Connection system for dynemo-elestric machines.” B.G. LAME. 
(Date ороной for under Patents Act, 1901, August 2nd, 1906, being date of 
application in United States.) March 7th. (Complete. - 

5,518. Improvements in or relating to relays or cut-outs for use in 


electric circuits." SigwkNs Bros.’ Dynamo Works, LTD., and R. A. R. BoLrox. 
March 7th. 


5.514. Improvements ia the reproduction of drawings and the transmission 
of pictures by telegraph.” В. О. CowrkR-CoLks. March 7th. 

5.522. raved electro-magnetic sei агаіог drum for grain and similar 
conveyors." J. Налет, Lrp.,and A. 8. Jones. March 7th. 

5,592. ‘Improvements in and relating to the wireless transmission of 
sonorous vibrations." V.F.Frrny. (McCarty Wireless Telephone Co., United 
States.) March 7th. (Complete.) 


5,587. “ Improvements in and relating to megneto-electric ignition devices 
for internal combustion engines." O. BAMES. March "th. (Complete.) 


5,547. “Improvements dires os electric cables containing induetion coils.” 
BikEwENS Bros. & Co., LTD., and W. DIESELHORST. ` March 7th. (Complete.) ` 
5,548. 


rating and controlling 


“Improvements in . for electrioally Ц 
вов. & „G. FERREIRA. March 


semaphore signals." SixMENS Co., LTD., and L. 
th. (Complete.) 


5,560. ‘Improvements in and relating to the working of points and plough 
guides on electric tramways or railways and of points and clutches and cables 
on cable tramways.” W. J. Stewart. March "th. 


5,564. Concatenated control of alternating current motors." 
MexrsHon. March 7th. (Complete.) 


5,565. ‘‘ Improvements in alternating current machines." R. D. MzxzsHox. 
March "th. (Complete.) 


5,567. “Improvements relating to the generation and transmission of motive 
power." G. W.MascoRD. March 7th. 


R. D. 


5,574. Improvements in insulating material and processes for making the 
same." Тнк British THomson-Houston Co., тр. (General Electric Co., 
United States.) March "th. 


5,576. “Improvements in the manufacture of electric conductors suitable for 
use as incandescing bodies in electric lamps." Тнк Выутівн THomson- 
Носвтом Co., LTD. (General Electric Co., United States.) March 7. 


5,576. ‘Improvements in apparatus for treating electric conductors e ly 
applicable in the manufacture of filaments for incandescent electric ps." 
HE BnrrisH THoxsos-HousrTow Co. LTD. (General Electrio Co., United 
States.) March 7th. 
5,604. “Improvements in and relating to electric arc lamps.“ 
and E. R. Grotr (trading as Foster & Co.) March 8th. 


5,630. “Improvements in or rela'ing to electric switches particularly appli- 
cable to internal combustion engines." W. F.C. Warp. March 8th. 


5,634. “Improvements in the manufacture of electric conductors." 8. O. 
Cowrren-CorLEs. March 8th. 


6,635. ‘Improvements in and connected with the transmission of pictures 
and messages." В, О. Cowyzn-Col Ea. March 8th. 


5.649. Electric locomotive -signalling with automatic steam whistle and 
continuous brake." J. Korbin. March sth. (Complete.) 


5,651. “Improvements in gas and electric light fittings and the like, and the 
method of raising and lowering same.” A. RAYBOULD. March 8th. 


5,652. ''Improvements in or relating to alternating-current motors, also 
capable of use as generators.“ V. A. FyuN. March 8th. 


5.654. Improvements in or relating to the cooling or ventilating of alter- 
nating electric-current transformers." A. F. Berry. March 8th. (Complete) 

5,655. *'Process of electrically reducing oxide ores and the like." A. 
Prttrsson. March 8th. (Complete.) 


5,657. Method of charging electric furnaces for producing carbide from lime 
and carbon." A. Petersson. March 8th. (Complete.) 
5,671. 


6 “ Improvements in and relating to the control of electrically-propelled 
vehicles." Ввгтівн TuHoMwsoN-HousToN Co., LTD., and B. Норрв. March 9. 


5,672. “ Improvements in and relating to incandescent electric lamps having 


M. V. Ещ 


metallic filaments.” THE British THoMson-Hovston Co., Lro. (General 
Electric Co., United States.) March 8th. 
5,678. “Improvements in and relating to electric meters." BRITISH 


THomson-Houston Co., Lro., and C. R. D'Arcy. March 8th. 


5,688. Improved method of applying charcoal ав an insulating material.“ 
J.GREENWOOD. March 9th. 


5,728. ‘* Improvements in electric winding appliances and in the methods 

of operating the same.” P. Н. Dawe. March 9th. i 

du „High efficiency alternating polyphase collector motor.“ F. W. 
OLBY. 


(Le Societe Alsacienne de Constructions Mecaniques, France.) 
March 9th. (Complete.) 


5,741. "Improvements in and relating to dynamo-electric machines.” 


BnrrisH Tuomson-Hovston Co., тр. (General Electric Co., United States.) 
March 9th. 


5,748. ‘Improvements in telegraphic apparatus.“ N.Luxp. March 9th. 

5,749. Improved cable for electric traction on the stud-contact system.” 
W. GRiFFITHs and B. Н. BupkrLL, March 9th. 

5,751. Improved electrio smelting furnace." J. W. MACKENZIE, (Ludwig 
Bolle & Co., H.m.b.H., Germany). March 9th. (Complete.) 
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5,575. March 7th. 
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REGULATING MECHANISM FOR ELEOTRIC Arc Lamps. British Thomson-Houston 
Co. (General Electric Co.) 7,504. March 28th. 
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DEMAND FOR ELECTRICAL ENERGY ON ANY Cincurr. W. W. Lackie. 8,992. 
April Itch. 
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Co.) 8,889. April 9th. | 
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RAIL CORRUGATIONS. 


THE papers on this subjeet which have recently been 
read, by Mr. Arnall before the Civils (Students), and 
by Mr. Panton before the Electricals, will have the effect 
of reviving interest in it, but neither can be said to 
add much to enlighten us on this difficult and obscure 
matter. Both, in fact, do little more than repeat what we 
have heard already from the same men, and in Mr. Panton’s 
case the paper is very nearly a reproduction of an article 
which he wrote for the Liyht Railway and Tramway 
Journal last May. His theory was outlined in our issue of 
August 3rd, 1906, and reference to the abstract of his paper 
printed elsewhere in this issue does not bring any new facts to 
light. The omission of any remark about a double-ended drive 
might be interpreted to signify that Mr. Panton's experi- 
ments have not yet been successful. If such a drive can be 
devised to work inexpensively and without noise, advantages 
will be obtained even though corrugation may not be cured. 
Mr. Panton finds practical grounds for believing that better 
built trucks, which will not twist, easily, are likely to reduce 
the extent of corrugation, although he treats the one-sided 
drive round a checked curve as productive of the greatest 
mischief. 

Mr. A. T. Arnall, in a paper read before the students of 
the Institution of Civil Engineers on the sth inst., deals 
with his theory of the formation of corrugations in mathe- 
matical form. His deductions and conclusions are of 
great interest and value, although they were confined 
in the paper to the production of the phenomenon 
at curves. There is a pretty general agreement that the 
outer rail on slow curves suffers first, and straight track 
afterwards. 

No tramway official is complete without a theory of the 
cause of corrugations, and a great deal of nonsense has been 
talked and written in consequence, with the result that 
the subject, from being cloudy, is becoming opaque to those 
who are not sifted with a special sense of discrimination. 
The Tramway and Railway World follows another contem- 
porary by printing opinions obtained from over 50 managers, 
and the only noticeable and refreshing thing about the five 
pages of close type is that 16 managers have formed no 
definite opinions, or nothing but negative opinions. At one 
time we began to classify the different theories, but we gave 
it up long ago as waste of time. 

It stands to reason, of course, that the overhauling and 
strengthening of existing trucks, and the adoption of a more 
stringent specification for the construction of new ones, 
cannot fail to be of very great benefit to the rolling-stock 
and track, whether they prevent corrugation or not. {t has 
long been common knowledge that the average foreign-made 
four-wheel truck, together with the cheap British imitation 
which was put on the market in the early days, was of 


indifferent design and worse construction, and we fear that 
p 
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the majority of British cars to this day are equipped 
with this class of track, put in with a mistaken idea of 
cheapness. Ав regards the rails, the statements put 
forward in the discussion on Mr. Panton’s paper, to 
the effect that hard rails did not appear to be liable 
to corrugation, deserve serious attention. The speci- 
fication issued by the Engineering Standards Committee 
was subjected to criticism on the ground that the composi- 
tion of the rail as there defined led to a deficiency in hard- 
ness; and, in view of the weighty experience and authority 
at the back of this allegation, it would seem at least desirable 
that the Committee—which fortunately is of & permanent 
constitution—should take the matter into consideration at 
an early date, with a view to the possible amendment of the 
specification after due inquiry. 

Since we printed a review of the whole question, little 
really new material has come to hand, and we do not feel 


that much more can be said until the Joint Committee, 


which is preparing a report, has published the resulte of its 
labours. 


“Fire follows 
Folly. 


On another page something is said 
about the fire risk of an electrical in- 
stallation being almost non-existent when 


the work is done decently and looked after with some share 
of attention. 


It is a trite remark that the jerry wirer and the fool, if 
left to themselves, would soon bring electricity into grave 
disrepute, and they are always doing their best to accom- 
plish this, as can be seen now and then when insurance com- 
panies go into details. There are some charming examples 
in the last quarterly report of the (American) National Board 
of Fire Underwriters: for instance, a building was wired 
for 16-c.P. lamps, but it was thought that 140-C. . lamps 
would give more light. They did. 


An attendant bestowed great care and a lot of naphtha on 
the cleaning of a lift motor. No one wanted the lift for 
quite a time. 

Arc lamps were hung temporarily in a room, and fed 
through cotton-covered wire hitched over the picture 
moulding. Then a man came along with tacks and bunting, 
and last of all they switched on current. And во on. 

Then there is Mr. Arthur В. Weekes's little tale in the 
Engineers’ Review (U. S.A.). 

After all it does not cut any material ice on a gas system 
if you don’t put fuses or circuit-breakers here and there, 
although au occasional valve is useful, but there has been a 
time in Mr. Weckes’s experience when someone regretted that 
there was nothing but an open knife-blade switch to break a 
high-tension circuit between generator and transformer. 
It is unwise also to practise tying up high-tension circuit- 
breakers too often ; and in England the death of fitters, 
while working on switches charged with between 2,000 and 
11,000 volts, might be productive of criticism. 

This note may well be ended with a verbatim quotation 
from the fitting finish of Mr. Weekes's article :— 

Sometimes it is necessary to place thermometers on the 
cables, readings being taken during the excess loud. There 
is always a liability to fire. The writer has seen cables so 
hot that the solder in switch terminals has melted out.“ 


Oh, what a happy land is England !—thanks to the 
B. of T. and the Home Office. 


IN view of the severe competition 
between electricity and gas for lighting 
| | and heating, and the admitted fact that 
electric heating can hope to oust gas heating only by virtue 
of its greater convenience and hygienic superiority, it is 


Facilities Ve 
Red Tape. 


obvious that electricity supply undertakers cannot afford to 
tie their hands with red tape, or to hedge themselves about 
with harassing rules and regulations. As a rule, we believe, 
municipal authorities are supposed to be less conciliatory and 
more haughty than companies in their dealings with 
consumers and contractors, and, therefore, it was with 
surprise that we recently heard of a West-end company 
which refuses to supply electricity for heating at the low 
rates, unless all the heating circuits are run in steel tubing— 
and insists on this being done, even when wood casing has 
already been fitted up. 

There are about 30 different authorities engaged in the 
supply of electricity in the metropolis, and each of these, in 
addition to its own voltage, its own frequency, its own 
system of supply, and other idiosyncrasies, possesses its very 
own code of rules and regulations, which are, of course, 
better and wiser than all or any other rules in existence. 
Uniformity is, apparently, the bugbear of English electrical 
engineers, and even the Standards Committee can only point 


the right road, without being able to enforce its decisions. 


In the case in question, the company chooses to insist upon 
what seems to be only a fad, to its own detriment. 


The idea appears to be that the consumer will find it more 


difficult to tap the heating circuits for lighting purposes if 
they are enclosed in steel tubing—even of the close-joint 


type—than if wood casing is used. We need not dwell on 


the absurdity of this idea. We can only say that obstruction 
of this kind will never, never, promote business to do 
which is far more important than to put obstacles in the 
way of wrong-doers—and that it brings its own punishment 
in the shape of petty annoyance and disgust. What is 
wanted in these matters is а judicious blend of common- 


sense with “ give-and-take" and a large proportion of the 
* desire-to-please.'"' 


Tir numerous experiments on the 
concentration of peat for fuel purposes 
have not hitherto proved commercially 
successful, chiefly because of the great 
ratio of the volume of this fuel to its heating value, and the 
impossibility of making use of some of its componente, such 
as the large percentage of nitrogenous matter, for heating 
purposes. Оп this account the peat industry has fallen off 
rather than increased during the past ten years, in spite of 
the widespread increase in the coal industry. Of the 
various peat concentration processes, Ziegler's has perhaps 
proved most economical. This process, besides producing a 
homogeneous and pure coke, enables part of the nitrogen to be 
recovered in the form of ammonia, and aleo gives other 
useful by-products. Even this process, however, which has 
proved a technical and financial success in Upper Bavaria, 


The Use of Peat 
for Power 
Prodaction. 


is not suitable for use on a large scale, and the Elekíro- 


technische Zeitschrift, in a recent review of the subject, 


considers that real success will only be attained when the - 


peat is vaporised and employed for driving large modern 
gas engines generating electric power. Sach engines are 
already largely employed with blast-furnace gases in units 
up to 5,000 H.p.—the number of such large gas-engine 
installations in use in Germany, for instance, in April, 1906. 
was 391, with a total power of 416,000 H.P. A process 
based on this principle for the use of fuel stuffs unsuitable 
for coke formation or for blast-furnace work is due to 
Mond, and this has been recently improved in combination 
with Dr. N. Caro, of Charlottenburg. In this case the 
low grade fuel is vaporised in а mixture of air and high 
temperature steam, and experiments carried out at the 
Mond works, at Stockton, have shown that not only 
finely divided coal residue, but also wet peat containing 
50 per cent. to 55 per cent. of water, can be successfully 
dealt with, whilst the output of ammonia is considerably 
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increased. This experiment is to be continued in (iermany 
with the support of a number of manufacturers, and with a 
capital outlay of £37,000 a large installation is to com- 
mence operation near Herne this spring. The chief 
improvement in the new method is that the direct use of the 
wet peat avoids the heavy cost of the preliminary drying 
process, and at the same time an increased quantity of 
valuable manuring material results as a by-product. Should 
the experiment prove successful, it may lead to the rapid 
industrial development of the hitherto neglected peat moors, 
not only in Germany, but in the United Kingdom. 


It is not often that questions relating 

уч нын to submarine cables are discussed in the 

i Courts. As a general rule, they either lie 

so deep or their situation is so well known by mariners that 

fouling by anchors seldom takes place. What the rights of 

the owners of the cable and the owners of the anchor would 

be in an ordinary case we should not like to вау; but, from 

a recent case in the King’s Bench, it seems that such rights 
are sometimes adjusted by agreement. 

In the case in question the defendants, who were two 
submarine telegraph companies having cables laid across the 
bed of the Yang-tsze Kiang River, with a view to the 
preservation of the cables from injury, issued a notice in 
which they stated that cables, when caught by ships’ anchors, 
chains, &c., were usually damaged or broken in the endeavour 
to free the gear, the latter at the same time being often lost 
or destroyed, and that they had therefore decided to com- 
pensate owners of vessels for loss of material from the above 
causes by adhering to the Submarine Telegraph Act, 1885, 
Schedule, Art. VII, according to which owners of vessels 
who could prove that they had sacrificed an anchor, &c., in 
order to avoid injuring a submarine cable, should receive 
compensation from the owner of the cable. The plaintiffs’ 
vessel anchored in the river, and both her anchors fouled the 
defendants’ cables, and the captain, in order to avoid 
injuring the cables, slipped the anchors and cables. In 
consequence of the loss of the anchors the vessel was 
detained for eight days at Shanghai, and damages were 
claimed in respect of this. It appeared that the cable which 
was fouled by one of the anchors was an abandoned cable. 
It was held that the plaintiffs were entitled to recover the 
damage which naturally flowed from the loss of the anchors, 
and not merely the value of the anchors and chains, and 


that the fact that the cable was an abandoned cable made 
no difference. It will be seen that the claim in this case 
was based upon a special contract. Had there been no 
contract, there would probably have been no liability at all 
on the part of the cable company. 


Ix the very dawn of electric street 

A New Form of traction a rigid tube was suspended over 

M. the track; now an American suggests 

that a heavy steel rod is going to be better 

than the usual copper wire—or rod, as it has become under 

the conditions of catenary suspension. He proposes for a 

speed of 80 м.р.н., a rod having a diameter of 1] in. 

euspended every 12 ft. in a span of 300 ft. by light, tension 
rods or wires without springs. | 

These rods will never be in compression. The sag at the 
centre of each 12 ft. span is said to be one-ninth of an inch, 
and even this small amount will produce oscillations in the 
collecting roller which will vary the upward pressure from 
49 Ib. maximum to 9 lb. minimum, when the pressure with 
the collector at rest is 20 Ib. 

Mr. Mayer, who originated this proposition in a paper 
read before the American Society of Civil Engineers, assumes 
that the sag will be no more than } in. under all variations 
of temperature, even to the 140° F. which he quotes as the 


experience in the Northern States, and that is to be secured 


by the use of expansion joints at suitable intervals. 
Probably the great weight of the construction, and the 
variation in length due to temperature, will be the greatest 
difficulties in the way of anyone who uses this principle ; 
although, with regard to the weight, Mr. Mayer points out 
that the heavy steel rod requires but one catenary rope and 
single suspenders, while the copper wire conductor for 
similar service must have two suspension wire ropes, and 
stiff triangular suspenders, in order to minimise lateral 
motion due to wind. 

Certainly the more general introduction of speeds exceeding 
70 M.P.H. must be preceded by some modification of the 
present styles of construction, but there is no more reason 
to expect radical and sudden alterations in the overhead 
equipment than has been seen in the infrastructure, which 
has passed through a continuous succession of slight modifi- 
cations spread over a long period of years, following the 
curve of gradually increasing speeds and rolling loads. 

Nothing but ап aerial system of some kind seems likely 


to find general acceptance either for tramway or railway 


work, especially as we approach the high-tension period. 
Conduit and surface contact may be repeated under special 
circumstances ; the third rail has a sphere of usefulness 
which is getting towards definition, and is not doomed to 
vanish into the limbo of obsolescence, but the over- 
head conductor will remain for long the more usual. 

Mr. F. J. Sprague is amongst the foremost champions of 
the third rail against all comers, but the abstract of his 
arguments for and against, as reported by the Stree? Railway 
Journal, reads like an admission that the wire is better than 
the rail. The fact is, of course, that there is no utter best ; 
both will play their parts, and sometimes, owing to the 
fallible personal element, they will be made to exchange roles, 
and the results will be conspicuous. 


THE B. of T. seems to be relaxing its 

таеп: objection to the use of trailer cars, 
although there is some reason to think that a good number 
of tramways of comparatively early date have had the power 


to use them if they wished to do во. 

Upon the Continent, and to some extent in the U.S.A., 
the use of coupled cars, only one of which is equipped with 
motors, has met with considerable favour; and, judging 
from the length of their service, it is natural to suppose that 
the system is satisfactory from the points of view of the 
owners, the public, and of the governments concerned. 

If there were any great general desire or any real need 
for trailers in this country, we cannot help thinking that the 
pressure of public opinion on the B. of P. would have pro- 
duced the increased licence before now ; and the fact that 
even at this date each application for permission to use 
tralers i8 considered with reference to the special circum- 
stances of the case (vile Sir Н. Jekyll's letter to the Editor 
of the Light Кайҥау and. Tramway Journal), taken together 
with the information that permission has been given in seven 
cases only during the last seven or eight years, makes us feel 
that trailers are not popular, quite apart from any official 
wet blanket. 

Why this is so we do not profess to understand at present; 
there must be lines, especially such as are of a rural nature, 
upon which trailers would be of great assistance in times of 
stress ; and many a town tramway which keeps 20 per cent. 
or 30 per cent. of its rolling stock locked up for 360 days 
out of the 365, miyht have done better to keep less capital 
lying idle by purchasing light trailer cars as part of the 
holiday reserve. i 

The miyht above may be far from right, and one weighty 
argument against the use of trailers for holiday traffic is that 
the speed of the journey is reduced just when it ought to te 
kept up, in order to lessen the number of motor cars required 
for a given service. Moreover, it is demonstrable that a 
motored car costing £500 will pay for itaelf, and that 
handsomely, if used on holidays and other special occasions 
aggregating less than a fortnight per annum. 
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IMPROVEMENTS IN THE MAGNETIC 
TRACK-BRAKE. 


RECENT correspondence in these columns has shown that 
the magnetic brake, which depends entirely upon the motors 
for ite excitation, is regarded in some quarters with a degree of 
suspicion or anxiety. Possibly this feeling attaches chiefly 
to that form of brake which produces part of ite effect by 
direct action on the wheel-rims through the ordinary brake- 
shoes, for the idea that the Highgate and other accidents 
were caused by this brake locking the wheels, and so pre- 
venting its own effective operation, is hard to drive out of 
some minds. We need not say that it is an erroneous idea 
and a mischievous one. The hand-worked wheel-brake is 
the real danger, and much will be gained when it is dis- 
carded entirely. 

Some of our correspondents advocated the use of line 
current for the service application of the magnetic brake, 
falling back on the motors in case the prime supply should 
be cut off. Something of the sort would make this brake 
even more reliable than it is now, but we prefer the arrange- 
ment devised and patented by Mr. Newell (vide Wesfern 
Electrician, February 9th), which seems to offer the same 
safeguards, but with economy. 

Newell uses two controllers, one containing the standard 
power and reversing connections and the other the brake 
connections, both being interdependent. 

The chief object of the invention is to control the brake 
magnets by means of a variable shunt across the generator 
(motor) fields which is brought into operation by an automatic 
voltage regulator ; and another highly important object is 
the provision of connections whereby the line current may be 
utilised either for ** priming” the fields of the generators, 
preparatory to closing the brake circuit, or for energising the 
brake magnets directly, so that a car may be held at a stand 
on a grade. 


T, Trolley; т в, Supplemental resistance; A, Armatures; fi, fa, Fuse- blocks: 

Shunt switch closed by voltage regulator; в n. Shunt resistance, variable by 
nand; F, Motor fields; o, ої, Blow-out magnet; H, Hl, Brake magnets; 
о, Earth. 


CIRCUITS CORRESPONDING WITH VARIOUS PosrrioN8 OF BRAKING 
CONTROLLER. 


This novel arrangement and combination of circuits 
removes the two objections to the magnetic track brake which 
have been raised whenever it has been under discussion. The 
first of these is that the time lag of the brake, after the con- 
troller handle has been moved, is appreciable if the motor 


magnets have not been excited either in braking or running 
just previously ; and the second is that some auxiliary brake 
must be used to bring the car to a dead stop and to hold it 


so on a hill. 
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The voltage regulator" consists of a simple form of 
switch operated by a solenoid in the main brake circuit, and 
it brings the shunt across the fields into circuit on the notch 
of the controller next to that on which the line “ priming " 
current has been used. By reference to position ö on the 
figure, it will be observed that the whole of the series- 
braking rheostat is in circuit, and that the fields are weakened 
by a shunt of large capacity, so that the first application 
of the brakes is tempered. Gradually the shunt is weakened 
and the fields strengthened, and afterwards the strongest 
effects are produced by cutting out the series resistance. The 
regulator is designed to insure the building-up of the fields to 
give sufficient current for braking at all speeds, and does not 
close the shunt until the fields have begun to control the 
brake magnets, this being made more certain by meansof the 
line current on the first notch. 

These improvements ought to go a long way towards 
convincing even the Mozleys of this world that the magnetic 
brake is vastly more convenient than the laboursome and 


slow mechanical slipper brake, and we feel that the day is at 


hand when the car will be lightened and the maintenance 
charges reduced, by the absence of the levers, floating beams, 
equalising rods, and the whole paraphernalia peculiar to the 
hand-power wheel and track brakes. 

The time must come, and may come soon, when tramcars 
will be controlled as surely, and with as little manual exertion, 


as the electric trains in our tubes, although probably not by 
the eame medium. 


THE COMPARATIVE FIRE-RISK OF 
ELECTRICITY AND GAS. 


RECORD is being made continually in our columns of the 
more serious fires, explosions, and asphyxiations, which are 
caused by gas in Great Britain; and of so commonplace a 
nature is the news that it seldom finds more than small 
type.in a brief note. 

Electrical mishaps of the same nature—barring poisoning 
and suffocation, in which gas has a corner—are of more 
direct interest to our readers and are given greater pro- 
minence. Far from seeking foolishly to cover them up, we 
follow them through to the end of the inquiry or inquest, 
or law-suit, and seek to produce the moral effect of a horrible 
example. If this had to be done frequently, we should 
despair of compassing any good, but the very rareness of 
serious accidents, and especially of accidents affecting pro- 
perty, makes each lecture salutary, and points to the com- 
parative safety of electricity for lighting and power. 

Gas has made for itself an immense field, and holds it 
well. 
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of electricity ! again, 86 German public insurance associa- 
tions published the following statistics :— 


1897. 1898. 1899. 1900. 1901. 
. 16,950 17,133 18,947 18,316 19,941 


967 1,012 1,128 1,080 9659 
367 362 414 354 415 
67 68 65 57 87 
22 25 51 42 723 


Total number of fires 
Whereof caused by— 
. Children and matches ... 
( Petroleum explosions 

| Gas explosions 
Electricity 

and in Berlin in the year 1904-5 there were 12, 788, fires, of 
which 30 were due to gas, and 25 to electricity. l 

When it is noted that tbe most trivial outbreak is included 
with great blazes in the figures above, the extraordinarily 
safe nature of the two favourite modem illuminants is still 
more apparent. Truly the result leaves us astounded, but 
the evidence seems unimpeachable. 

To be quite fair to gas, it ought to be remembered that 
the points of application probably were much more numerous 
than those of electricity, so that a direct comparison of the 
safety of the two systems cannot be drawn from the table. 

As we write comes in further material, very germane, 
under the covers of that lively advertisement “ Installa- 
tion News.” There, in just indignation at an anti-electric 
speech by Herr Schaefer, a member of tbe Berlin District 
Gas Association, is a counterblast to the German's statistics, 
which is gathered from the Annual Reports of the Liverpool 
Salvage Corps. It is more than probable that these figures 
are of a pattern with the rest of England, and they are 


sufficiently interesting to reproduce here :— 


18944. 599 fires 30 gas 1 electric 
1895 .. 676 „ 35 „ none „ 
1896 ... . . 700 „ 47 „ h » 
1897 кєк ТӨ: ui 50 „ 1 j 
1898 861 ,, 76 „ 4 " 
1899 905 „ 50 „ 6 » 
1900 . 789 „ 6, 8 „ 
1901 862 „, 62 „ 6 i 
1902 931 „ 55 „ 17 P 
1903 864 ,, 64 „ 14 » 
1904 ... .. 908 „ ro 5 12 4 
1905 887 „ 60 ,, 15 ii 


We recognise, not for the first time, that comparative 
statements of this high-class description do not show up gas 
ав а fearful instrument of destruction, and, candidly, we are 
glad of it. All that the electrical interests require is fair 
play and fair figures, and all they maintain is that electricity 
when properly installed and treated with as much respect as 
a system of gas pipes, is as unlikely to start a fire as an 
equally well installed gas service, and less likely to maintain 
one when started, while it is entirely free from the risks of 
explosion and poisoning. 

We should like to be, in fact, pro-electricity rather than 
anti-gas ; but under existing conditions of irritation it ів 
pardonable, perhaps, even if it is not strictly ethical, 
occasionally to retaliate in a somewhat similar manner. 


COMMERCIAL DEVELOPMENT OF 
ELECTRICITY SUPPLY. 


By R. BORLASE MATTHEWS, Wh. Ex., A.M.LC.E. 


(Concluded from page 380.) | 


Ат а recent, meeting of the Students’ Section of the Insti- 
tution of Electrical Engineers, Mr. W. Bernard Thompson 
presented a very interesting paper on this subject, which is 
rightly receiving so much attention at the present time. 
The paper was of all the more value, since it dealt with the 
practical experience of one who has been connected with 
companies that are making definite efforts to secure new 
business along modern lines. 

In referring to the fact that the average supply authority 
is not doing anywhere near the business it should, it was 
pointed out that one very important factor that militated 


against the increase of business was the ignorance of the 


general public as to the modern means of adapting elec- 
tricity to every-day use. This factor must be fully realised 
by the supply authority if it decides to embark on a scheme 
of commercial development. 


The majority of supply undertakings were designed 
primarily for lighting, regardless of the fact that in time a 
demand might arise for a cheap and reliable supply for other 
purposes, with the result that euch undertakings are saddled 
with plant and distribution systems quite unsuited to the 
demands of to-day. 

In the attempt to make these stations financially suc- 
cessful, a cheap supply is sonfetimes given for use during 
the day at prices which carry no administration or capital 
charges. This still keeps the lighting consumer as the 
mainstay of a large number of undertakings, whereas the 
addition of a day load should be a means of reducing the 
cost of lighting to the general public. Fortunately, the 
majority of undertakings have plant which is small com- 
pared to the area supplied, so there will be а better chance 
for them to remodel and extend it to meet these demands 
successfully. 

Diversity Factor.—The great diversity of the demands 
made by the various consumers on the central station supply 
enables a far better load factor to be obtained there than 
would be the case with the plant of any individual con- 
sumer, this alone going a long way towards making it 
cheaper for a manufacturer to take a supply from a public 
service rather than to generate it himself. 

The following table given by Mr. Thompson shows the 
consumptions of different classes of consumers. The 
averages in the last two columns are taken from a large 
number of returns for each class of consumer :— 


— 


— — i = Um dcin ee „| саас adis oe! — —— — TE — | — — 
Units | Average | Consumers’ 


Total | Number | 
Class of consumer. H.P. o per H.P. |, per H. . per cent. 
installed. motors. | per year. || per year. | load factor. 
4 2 450 
| 1 1 968 
Printers 25 1 690 700 8 
l 10 1 652 
| 3 1 1,200 
6 2 666 | 
Clothworkers 4 s s 390 | 903 | 10°25 
| 8 1 1,225 
12 1 986 | 
Platers. | 7 1 811 
polishers | 5 2 1,428 но di 
| 5 1 1,348 
| 4 1 760 | 
Wood- workers | Ga | 251 452 5 
207 4 295 
| 15 1 595 | 
Engineers' 15 4 253 
shops l 175 | 4 508 ыы 875 
10 1 646 
Barber ... 3 oj 2 1 105 | 
Butcher ... 2 1 100 
Baker 6 1 222 
Chaffcutter 3 1 120 
Organ-blower ... | 9 1 336 е 
Boot repairing ... 1 1 526 
Box-making  ... 5 1 778 
Book-binding ...| 28 4 832 


| 
К E 


This table is of special interest, as it gives in a 
form that is not usually available tbe actual load factors 
of several different classes of consumers—data which are of 
great value to central station managers and canvassers 
when dealing with prospective consumers. The load 
factor is taken to be the ratio of the units consumed to 
the units that would have been used if the motors had been 
run at full load for a period of one year without stopping. 
The average consumers’ load factor will then be the ratio of 
the total unite consumed per year by all the consumers to the 
total kilowatts connected multiplied by the number of the 
hours in the year (viz.,8,760). It is, of course, well known 
that the station load factor in every case exceeds this to a 
greater or less degree, due to the fact that the maximum de- 
mand on the station never coincides with the kilowatts con- 
nected. This isa very important point in the supply of electri- 
city, for it is only on account of the diversity factor that 
it is possible to have apparatus of greater kilowatt capa- 
city connected to the mains, than the kilowatt capacity of 
the station. This diversity factor may be taken to represent 
the ratio of the kilowatts connected to the maximum demand 
in kilowatts at the station. The station load factor will 
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then be the average consumers’ load factor multiplied by the 
diversity factor. 

Rates.—The action of some of the municipal authorities 
in deciding to adopt a maximum power rate of one penny 
per unit was criticised as being commercially unsound ; 
apparently this rate was arrived at without duly considering 
the earning qualities of each class of demand, and com- 
parison with the cost of the competing gas supply required 
to attain the same ends. It was suggested that the system 
adopted by some of the supply authorities, of charging a 
fixed flat rate for power, subject to a varying discount 
according to the consumption per kilowatt demanded per 
year (which is really load factor) was a fair way of charging, 
and might with advantage be more widely employed for all 
classes of demands. The adjustment of tariffs on this 
principle, it was put forward, would help to attract every 
class of consumer according to its revenue-earning capacity 
to the station, and if the initial rate is based on the time of 
demand, it will protect the undertaking against risk of loss. 

Canvassiug and Advertising.—The author of the paper 
referred to the fact that systematic advertising (including a 
monthly magazine) made all the difference in the returns 
obtained from personal canvassing. His ideas as to the 
qualifications of canvassers were as follows :—** They should, 
of course, possess all the qualifications which go to make а 
successful seller of any commodity, such as affability and the 
habit of adapting themselves to circumstances. Industry 
and perseverance are also essential, but, should be tempered 
with a knowledge of where the latter ceases to be a virtue 
апа becomes a nuisance." 

In considering the details that а canvasser should be 
acquainted with concerning the applications of motors, Mr. 
Thompson pointed out that a fly-wheel would often be of great 
advantage in improving the load factor of a motor. In resi- 
dence lighting, ceiling lights should be employed in preference 
to electroliers, as in this way the nearest approach to reflected 
light, which was the ideal means of illumination, was obtained. 
Sign and shop-window lighting was mentioned as a practi- 
cally undeveloped field that should produce good returns. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


New Ear for Trolley Lines. 


Messrs. S. Dixon & Son, LTD., Leeds, have just placed on the 
market an entirely new mechanical ear for use in suspending the 
trolley wire of overhead electric tramway systems. The design is 
novel and ingenious, and it is claimed that it will fulfil exactly the 
requirements of all tramway engineers. The metal of which the 
clamps are made is specially hard rolled, and has а breaking strain 
of over 29 tons per sq. in., as against ordinary cast gun-metal ears 
made from the best Admiralty mixture,the breaking strain of which is 
19 tons per sq. in., this being a desirable feature when considering the 
extreme importance of securely holding up the trolley wire. Light 
weight combined with great strength is what is required, and it has 
long been aimed at by engineers. Another important feature of 
this ear is the combination and interchangeability ; every part being 
made to standard gauge, each part can be renewed separately at 
any time, thus obviating the necessity of scrapping the whole of the 
ear as is done at present. Other claims set up for it are the ease 
and simplicity of fixing, and the neat and effective way in which 
a straight line ear can be made into an anchor or a feeder ear. The 
ears are made in five distinct types, viz.:— Clip type for grooved 
wire; clip type for round wire; sweated type for rouad wire; clip 
type for fig. 8 wire; clip type for bow trollev wire; the extra 
attachments are for anchor and feeder eare. Messrs. Dixon are 
also the patentees and makers of an automatic splicing ear, which 
can aleo be supplied in the form of an emergency splicing sleeve. 
The arrangement is such tbat when the broken ends of trolley wire 


are inserted in the ends of the sleeve and pushed home, the wire is 


automatically gripped by steel cone grippers, and held in position. 
Repairs can be instantly executed with this ear. Every emergency 


wagon should have two or more in its equipment. They are claimed 


to be very neat and quick in their application. 


«€ Danger ? Indicator. 


We have received from Mr. H. J. GRIDLEY, of Hampton Wick, 
particulars of an indicator designed for working with a single con- 
nection on any alternating-current circuit of 1,000 volts and up- 
wards, and without any earth wire. The fixing lug of the instru- 
ment (fig. 1) makes the necessary connection to the bus-bar or other 
conductor, of which it is required to indicate the live or dead con- 


capable of withstanding rough treatment and vibration. Damping 


-7 - — 


dition. The deflector Chich swings in front of the window in the 
ebonite cover of the instrument being suspended on a tight wire 
fixed top and bottom, no delicate levelling or adjusting of the indi- 
cator is necessary, and this arrangement also makes the instrument 


of the deflector in places of excessive vibration is also allowed for. 

The deflector is twisted against the torsion of its suspending wire 
by the combined repulsion and attraction of specially-shaped con- 
ductors, so that the danger signal reste in front of the window when 
indicating, and is withdrawn to one aide of the window when free, 


Fic. 1.—FRONT AND SIDE ELEVATIONS or "DANGER" INDICATOR. 


If by any mischance the suspending wire of the deflector were to 
break, warning would be given of this by the danger signal falling 
down across the window, thus obviously showing that the indicator 
was out of order, and no reliance was to be placed on it. Cheap- 
ness, as well as simplicity of construction, has been aimed at in 
the design of the indicator, so that it may be used in considerable 
numbers without great expense. 

A low voltage and hand detector is also being brought out, for a 
similar purpose. 

Coin-Counting Machine. 

We recently inspected a machine which will count and wrap coin 
with perfect accuracy, and as rapidly as five or Bix expert cashiers ; 
it is being introduced by the Britis Com Накрілхе MACHINE 
Co., Lro., 6 & 7, King William Street, E.C. The machine, which is 
shown in the accompanying fig. 2, was arranged to count shillings 


o.t ES "2 


Fia. 2 —ELEOTBICALLY -DRIVEN COIN-COURTING MACHINE. 


and wrap them up in rouleaux of 40. The coins are fed into the 
machine through a chute, and assembled into line at the end of 
the chute. Each coin as it passes into line is automatically 
counted, and the number of coins in line is shown on adial. Аз 
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the last of forty coins falls into position, the roll of coins is gri 
automatically, carried under a roll of strong paper 3 
securely, each end of the roll being simultaneously beaded (fig. 3). 
It is then dropped into a receptacle, labelled with the denomina- 
tion and amount, and if desired, the title and address of the bank 
or firm as the case may be-all at the rate of from 400 to 500 coins 
per minute. The complete rolis of money with their neatly beaded 
ends look like cartridges, and are so securely wrapped that 
it is impossible to extract a single coin without destroying the 
whole roll. 

The machine is actuated by a small electric motor of 4 Н.Р. 

In view of the millions of pennies alone which are continually 


Fic. 3.—COMPLETE MACHINE-MADE ROLL or МОонЕУ. 


passing through the bands of concerns using automatic penny-in-the- 
slot machines, to say nothing of the receipts of tramway, "bue, and 
tube systems, which largely consist of copper, there ought to be a 
large field for this ingenious machine. 

We were also much interested in a wages-paying machine, 
which looked like a cross between a cash register and a type-writer ; 
this machine, on the pressure of a single key, delivers instantly any 
sum from 14. to 10s, in silver and bronze coin, and by pressing 
another key any sum in gold from 10s. to £2 is also delivered ; the 
latter key is worked by the left hand, and the former (together with 
a bar for halfpence) by the right, [во that а single operation produces 
the exact sum required. The great economy of time effected by 
the use of this machine when paying large numbers of men is 
obvious. The only apparent drawback to it is the necessity of first 


paying the machine. 
New Moving-Coil Instruments. 


We have received particulars of a wholly new series of measuring 
instruments of the moving-coil type, styled the “ A. I. C.,“ which is 
being put on the British market by the ELECTRICAL APPARATUS Co, 


Fro. 6.~A.L.0. VOLTMETSR WITH SCALE PARTLY REMOVED. 


ot Caxton House, S.W. These instruments have been brought out 
with the deliberate intention of making them the best in existence, 
and many new and valuable features have been embodied in their 


For example, the steel pivote, instead of being 


construction. 
d move 


conical, in conical jewels, are cylindrical, highly polished, an 
in high-class watch jewels; it is claimed that these pivots, unlike 
the former, remain practically frictionless for many years, and 
though much mure difficult to make, they are free from the risk of 
damage by shock or vibration. Again, special precautions have 
been taken to make the cases perfectly and permanently dust-proof, 
it having been found that dust is the great enemy of delicate move- 
ments. All voltmeters are adjusted to a uniform resistance of 
100 ohms per volt, 80 as to be interchangeable in connection with 
multipliers ; all milli-voltmeters for use as ammeters. with external 
shunts, are similarly adjusted to a uniform resistance of 1 obm, and 
give full scale deflection with 50 milli-volte, while the shunts are 
interchangeable, each of them giving a drop of 50 milli-volts at its 
rated full load. The resistance material used in the shunte is an 
alloy which has no thermal Е.М F. with copper, and has a negligible 
temperature coefficient. The portable instruments are guaranteed 
for one year to be correct within 4 per cent. of their capacity. One 
scale division always represents either 1, 2 or 5 units, or decimal 
multiples, inconvenient factors being avoided. 
Fig. 4 shows a cylindrical pivot, greatly enlarged ; fig. 5 shows a 
a voltmeter with 


shunt of 500 amperes capacity ; and fig. 6 shows 
cut off to show the interior. 


case removed, and part of the scale 


que 


LEGAL. 


PosTMASTER-GENEBRAL v. NATIONAL TELEPHONE Co. 


As we briefly announced last week, in the Chancery Division of the 


High Court on Wednesday, March 20th, Mr. Justice Swinfen Eady 
decided the question relating to private telephone wires, which 
he had before him а week previously in a special case stated in 
the action by the Postmaster-(ieneral against the National Tele- 


pbone Co. 

His LonpsHiP said the question whether the defendants were 
accountable to the plaiatiff for royalties in respect of the tele- 
phone lines mentioned in the first schedule to the special case 
under Clause 7 of the licence of November 24th, 1881, depended 
upon whether the communications transmitted thereby were, by 
virtue of Sec. 5 of the Telegraph Act, 1869, excepted from the 
exclusive privilege of the Postmaster-General. Two examples 
might be taken from the schedule as an example of the rest—a 
limited company carrying on business as theatrical ticket agents 
had a telephone to 16 hotele, 32 theatres and 2 large stores, and a 
steamship company that had a telephone line to a limited company, 
carrying on business 88 excursion and tourist agents. The tcle- 
phones were used for ordinary business purposes to the mutual 
advantage or benefit of the parties at each end of the lines of 
communication. In the former case the wire was owned or rented by 
the theatre ticket agents, and in the latter by the steamship company. 
Were communications made by telephone under such circumstances 
telegrams transmitted by a telegraph maintained or used solely 
for private purposes and relating to the business or private affairs 
of the owner thereof? In his opinion, the words “ solely for private 
use " meant solely for the private use of the owner of the telegraph. 
In order to fall within this exception, the communications must 
all relate to the business or private affairs of the same person, the 
owner of the wire, or including his family and employ¢s; for 
jnstanze, where two or more departments of the same works were 
connected by a wire, or a head office and branches, or the pro- 
prietor's business and bis private house. But where the telegraph 
was maintained for the mutual business or private affairs of two or 
more separate and independent persons or concerns, that was not 
within the exception. The exception protected, by excluding from 
the Postmaste:-General’s exclusive privilege, the internal communi- 
cations between different portions of the same establishment, 


whether a business or private affairs, but not the external commu- 
nications between two or more separate establishments. If the 
argument of the defendants was well founded, the words private 
wire merely meant not open to the use of the public; any number 


of persons might be connected together by a so-called private wire, 
and apparently they could also be connected by a private telephone 
exchange, во long only as none of the telephones were open to 
the use of tbe public. Such an interpretation of the Act would 
practically destroy the monopoly of the Postmaster-General which 
it was the intention of the Act to confer. It followed from what 
he had said that he must answer the question in the special case in 
the affirmative—that defendants were accountable for royalties in 
respect of all classes of lines referred to in the first schedule to the 


special case. 


RATING OF TBAMWAYS. 


(Concluded from page 469.) 
ng to the rating of the undertaking of the Wake- 


THE appeal relati 
‘Light Railway Co. was continued on Thursday 


fleld and District 
last week. 

Mr. CLAVELL SALTEB having followed Mr. Luss, K.C., on behalf 
of the appellants, 

Mr, Rype, on behalf of the respondent company, submitted that 
the judgment of the Divisional Court should be affirmed. If the 
local authority's contention was right, it would lead to this remark- 
able result: If the light railway was laid on the company's own 
land so that they ran unfettered by other traftic, full exemption ; but 
if the line was laid on the surface of the highway and other traffic 
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hampered the running of the cara, so making the undertaking less 
valuable, in that case the company was to lose the benefit of the 
exemption. He submitted that the railway company did not lose 
their right to the exemption which they otherwise would have, 
because other people used the land concurrently with the company. 
To say that the company should be charged in full for water, 
hospitals and other things, merely because other people shared with 
the company the right of ronning over the surface, seemed to him 
a very remarkable result. 

In the result, their Lordships held that the undertaking in 
question was a railway, and not a tramway, and was entitled to the 
exemption given to railway companies in Sec. 211 of the Public 
Health Act, 1875. 

The appeal was therefore dismissed with costs. 


PARLIAMENTARY. 


Rawtenstall Corporation Tramways. 


On Tuesday and Wednesday last week the Police and Sanitary 
Committee of the House of Commons, presided over by Mr. Corrie 
Grant, were engaged in the consideration of the Bill promoted by 
the Rawtenstall Corporation, which amongst other matters 
empowers the Corporation to embark on a somewhat large tram- 
way scheme. Mr. Hutchinson and Mr. Carson appeared for the 
promoters, and Mr. E. Rhodes represented the Bacup Corporation, 
who oppose і опе of the proposed tramways. Sir Ralph Littler, 
K.C., and Mr. Balfour Browne, K.C., opposed the proposal to ran 
motor-omnibuses, on behalf of the Lancashire and Yorkshire Rail- 
way Co. 

Mr. HUTCHINSON first dealt with general portions of the Bill, 
and pointed out that Rawtenstall was a town ог 32,000 inhabitants, 
and was one of five large towns in somewhat close proximity to 
each other. To the westward there was Haslingden, with a popu- 
lation of 18.500; then Accrington, with a population of 44,000; to 
the southward Bacup, with a population of 33,500; and immedi- 
ately to the north was Burnley, with a population of 97,000. The 
Rawtenstall Corporation obtained a provisional order for the 
supply of electricity in 1899, but it was simply obtained as a 
measure of protection, and there was no intention at that time 
to immediately commence to supply. The necessity had, how- 
ever, now become pressing, and especially in conjunction with 
the tramway proposals. The present Bill practically arose through 
the application made to Parliament last session by the Haslingden 
Corporation, who secured powers to electrify the tramway syatem 
there. There were steam tramways existing which connected up 
Accrington, Haslingden and Rawtenstall; and Accrington became 
the owners of the tramways in their area, and in 1905 obtained 
power to reconstruct them, and work them electrically. Had 
Accrington proceeded to do this, it would have meant the severance 
of their part of the tramways system which now ran through the 
three towns. In the following session Haslingden obtained similar 
powers in relation to the tramways in that district, and they also 
made proposals with regard to the reconstruction of parts of the 
line in Rawtenstall. As a result of these proposals, the Rawtenstall 
Corporation agreed to come to Parliament in 1907, for power to 
reconstruct the tramways in the Borough, and work them elec- 
trically. In pursuance of that pledge, they came for power to 
enable them to work the tramways in conjunction with Haslingden 
and the other authorities to the westward, and ,also to construct 
certain other tramways. 

The Mayor and Town CLERK having given formal evidence as to 
the population and rateable value of the district, 

Mr. Нотсніхвом proceeded to deal with Part II of the Bill 


which proposed to enpower the Corporation to reconstruct certain 


tramways, now the property of the Accrington Steam Tramways Co., 
and the Rossendale Valley Tramways Co. The proposals included 
the reconstruction of a tramway in the area of the Bacup Corpora- 
tion, which it was stated that body showed no disposition to 
deal with. 

The CHAIRMAN: You have given notice formally to purchase, and 
you are asking under the Bill for power to work ? 

Mr. Hcrcuinson said that was во. It had been arranged that the 
purchase by the Rawtenstall and Haslingden Corporations should 
take place together. In their Act of 1887, the Corporation had 
special powers to purchase any tramways running through their 
district, but if such tramways were acquired before 1907 they were 
under an obligation to lease them. As they had not previously 
purchased the tramways, the obligation to lease fell through. 

The CHAIRMAN: And I suppose there is some arrangement be- 
tween the authorities for working. 

Mr. Нотсніхвох said there were definite arrangements between 
Haslingden and Rawtenatall, and he believed there were arrange- 
ments between Accrington and Haslingden. He thought there 
.would be a continuous service between Accrington on the west, to 
Bacup on the east. With regard to the portion of tramway 
in Bacup, the position was that the Bacup Corporation had powers 
to purchase. The Rawtenstall Corporation were proposing to pur- 
chase the tramway, and the owners were not objecting, and the 
object was to benefit the whole of the district. 

e CHAIRMAN: As I understand, Rawtenstall is going to take 
what you call the Rossendale Valley Tramway. That ів not only 
towards Bacup, but towards Crawshaw Booth. You propose to 
extend it from Crawshaw Booth to the boundary of the borough ; 


to electrify the whole of it, and if you get power, to electrify it from 
Rawtenstall to Bacup. 

Mr. HorcHINSON: Yes. | 

The CHAIBMAN: And the result will be that you will have an 
electric tramway from Accrington to кр 

Mr. Нотонтвон said that that was so. eir proposal would link 
up the whole of the tramways into one communication, from 
Accrington on the west to Baeup on the east. | 

Local evidence was then called in support of the Bill, and the 
chairman intimated that the parties might come to some agree- 
ment. 

On Wednesday March 20th, Mr. Кнорев, for Bacup Corporation, 
said no arrangement had been come to with regard to the possession 
of the trams. 

Mr. Нотснінвох, K.C., said his clients were willing to allow 
Bacup Corporation the right to obtain the trams on the understand- 
ing that should the Committee grant Bacup Corporation the power, 
a clause should be inserted in the Bill stating that should the 
Corporation not purchase the trams within а given time, Rawtenstall 
Corporation should have power to obtain the trams. 

А discussion ensued as to whether the Bacup Corporation, if they 
purchased the trams, could electrify them. Mr. Rhodes maintained 
they could, and pointed out that even as late as 1902 Bacup showed 
a desire to obtain the trams as soon as possible, for they then 
agreed with the existing company to be able to buy the trams after 
the expiration of 21 years from 1882, and not from a later date. 

Mr. Нотсніхѕом, K.C., quoted clauses to show that Bacup could 
not, even if they were able to electrify them, purchase the trams 
until 1909, and not 1907, as they now said they could. After 
further discussion, Mr. Hutchinson admitted that Bacup bad got 
power to electrify. Continuing, he said that he could quite see 
that Bacup Corporation wanted to retain their tramways, but if 
they kept them the continuity of service would be prevented. In 
the event of the trams being purchased by Bacup, he asked that 
the Rawtenstall Corporation should be granted running powers 
over the Bacup tramways, subject to such payments as might be 
determined by arbitration or the Board of Trade. Should Bacup 
at the end of seven years want to run cars over Rawtenstall lines, 
Bacup should be allowed to apply to an arbitrator as to the desir- 
ability of their being able to run cars, all questions relative to the 
payment, &c., to be made to Rawtenstall Corporation. 

Mr. Кногев protested against the inclusion of the clause dealing 
with the line when they should apply to Parliament for powers to 
obtain possession of the trams, as they were already in negotiation 
with the Rossendale Tramway Co. for purchasing the trams. 

Mr. COBRIE GBANT (chairman) pointed out that the clause was 
only an enabling clause and not а compulsory clause. 

Mr. Hutcuinson, K.C., said that the termination of Rawtenstall 
Corporation running powers should rest with the arbitrator at the 
end of every recurring seven years. 

After further discussion, Mr. RHoDpzES said that the Bacup Cor- 
poration would reconstruct and electrify the tramways within three 
years, if Rawtenstall would take them on a lease on such terms as 
would pay for the expenses incurred. 

Finally, it was agreed that Bacup should acquire the tramway in 
question, and reconstruct and electrify it, and then lease it to the 
Rawtenstall Corporation for 30 years, on the terms of the Rawten- 
stall Corporation paying to the Bacup Corporation all the expenses 
incurred by them, including the interest on the loan which they will 
have to raise for the reconstruction of the line. : 

The Committee passed this portion of the Bill, and then pro- 
ceeded to deal with Part III, giving the Corporation power to run 
motor-'buses in and outside the borough. 


Radio-Telegraphic Convention Committee. 


SIR J. DicksoN-PoyNpER's Select Committee on the Radio-Tele- 
graphic Convention held its second sitting on 21st inst., when Mr. 
Babington Smith, secretary of the General Post Office, was cross- 
examined. З 
Answering Mr. Lambert, Witness said he was appointed 
secretary to the Post Office in October of 1903, and had seen the 
whole of the negotiations going on with regard to wireless tele- 
graphy since that time. The position taken up in February, 1904, 
at the conference of the First Lord of the Admiralty, the Post- 
master-General and the President of the Board of Trade, and 
which had been quoted, had remained consistently the policy of the 
late Government and the present Government. The only altera- 
tion made was that after further consideration, certain stipulations 
and safeguards were added by the desire of the Admiralty. Both 
Governments considered the question, and came practically to the 
same conclusions as he had shadowed forth in his evidence. They 
had a Postal Convention and a Telegraphic Convention, and his 
idea was that this Convention would follow on somewhat the game 
lines. 
Mr. LAMBERT: Supposing the Telegraphic Convention should be 
broken, what would happen ?—The result, I think, would be general 
chaos, and a very serious inconvenience to the international tele- 
graph service. In the case of the telegraphic system which has 
existed so long, certain principles and methods are established 
which might continue even if the union were dissolved ; but in the 
case of a wireless service, which is only coming into existence as 
an international service, and to which no fixed principles are at 
present laid down, and, moreover, where there is a special problem 
and difficulty (I mean the problem of interference) which does not 
arise in ordinary telegraphy, I consider the results would be likely 
to be found more inconvenient and- detrimental to national 
interests. | 
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Questioned by Mr. Luz, Wrrnzss said he considered the Convention 
would be advantageous to British interests, and that was his 
opinion before he went to the Conference, providing that it was 
possible to modify the draft Convention in the manner in which 
they were instructed to modify it. He thought the draft Con- 
vention in its original form was open to serious objections, and had 
the Convention remained in that form he would have considered it 
undesirable, and iu that case they would not have signed the Con- 
vention. The general gist of the instructione to the British dele- 
gates was to support the Convention if modified. He thought that 
Great Britain, including the Empire, had greater interests at stake 
than other countries, and no country had need of such an efficient 
service for war purposes. 

Mr. Lzz: Would not Great Britain surrender the unique advan- 
tages she possesses from being first in the held and by view of her 
geographical position ?—No ; I think the opposite. If we were to 
refuse to ratify, with the intention of declaring for a policy of non- 
intercommunication, the result would be to sacrifice the advantages 
which the British Empire possesses from its geographical position. 
If the stations put on British territory were not freely open to the 
ships of the world, there would be not only an inducement but the 
necessity for other countries to erect stations which would be open 
to intercommunication. If we close our coasts except to a single 
system, а complete set of stations will be established on the opposite 
coast, and these would not only take the traffic from us, but would 
block our service. 

I presume the Post Office consider that if the Convention is 
ratified it will relieve them from dependence to their present 
extent upon the Marconi Co.? —I do not think the Post Office at 
present at all depends on the Marconi Co. 

To the extent of their agreement with the company ?— The agree- 
ment does not in any way place the Post Office in dependence on 
the company. 

It places on the Post Office certain obligations which would be 
removed if the Convention were ratified ?—No. The obligation of 
the Post Office would be in no way modified. The agreement is to 
afford facilities for intercommunication and to license certain 
stations, and these obligations exist whether the Convention is 
ratided or not. The Convention would relieve the Admiralty and 
Lloyd's, as barring the Marconi Co. from any claim to compensa- 
tion on the ground that they were bound to accept the provisions 
of the international Convention. The Post Office is under no 
obligation whatever not to intercommunicate with any other 
stations. | 

The result of ratitication would not be to involve the Govern- 
ment in the necessity of granting compensation to the Marconi Co. 
for any violation of the existing agreement ?—I think not. One of 
the objects of the agreement was to bar any such claim for com- 
pensation. 

Continuing, WiTrNEsS said it was possible that the Marconi Co. 
might raise a claim, and he believed it was their expressed inten- 
tion, but in his opinion there was no ground for such а claim. 

Sir EnwaARD Sassoon questioned witness as to what the attitude 
of the Britisk. delegates to the Convention was as regarded the 
patent rights in this country. 

WrrNESS ssid they raised the question as regarded patent rights 
generally, and it was decided that no such injury would arise. 
Practically, he supposed the Marconi Co. would have to give inter- 
communication at their stations if the Government desired it, or the 
stations would cease to exist. 

Col Davies, Assistant Quartermaster-General of the Western 
Division, one of the British delegates to the Berlin Conference, gave 
evidence respecting the views of the War Office on the Convention. 
He stated tbat in the opinion of the War Office the Convention did 
not contain any objectionable provisions, and it was equally confi- 
dent that the development of wireless telegraphy would be impeded 
if Great Britain decided to remain outside the Convention. 

The Committee adjourned. 


North-East London Railway Bill. 


Ax important point was raised before Mr. Emmott's Committee 
of the House of Commons on Unopposed Bills on Friday in con- 
nection with the Bill of the North-East London Railway Co., by 
which it was sought to get a further extension of time for the 
purchase of lands; to extend tbe time for the raising of capital; 
and to raise the interest to be paid out of capital during construction 
from 3 to 4 per cent. 

Mr. Camaron (Parliamentary agent) appeared for the promoters, 
and explained that the Act authorising the construction of the rail- 
way was passed in 1905. The line was to go from the Monument to 
Waltham Abbey and to Walthamstow. By the first Act they were 
authorised to raise £3,000,000 capital, and by a Bill of 1906 they 
were authorised to raise an additional £250,000. They were 
empowered to pay 3 per cent. for three years' interest from capital 
during construction. xm 
The Снатвмам: The clause is, that the amount to be paid in 
interest shall not exceed £300,000. 

Mr. Слмювон said the Act was not to take affect until! they had 
raised half of their capital, and they were asking for further indul- 
gence in this respect by getting an extension of two years. The 
clause was put in at the instance of the London County Council and 
the Corporation of London, and neither of those bodies offered any 
objection to the extension. 

Mr. J. Bavan BRAITHWAITRE was called, and said that this time 
last year his firm had almost completed arrangementa for the issue 
of capital. Unfortunately he met with & serious motor accident 
and was incapacitated from his business for about eight months, 
and as the whole thing was in his hands ( stood over. The high 


Bank rate that had prevailed had made the raising of money for а 
railway where the interest was cnly 3 per cent. during construction 
a difficult matter, and he thought it necessary that the interest 
should be raised from 3 to 4 per cent. They were at present 
engaged in serious negotiations with parties who held out a fair 
prospect of raising the capital, but they lacked bearer certificates 
which could be more easily negotiable. In France and Belgium, 
and other countries where they found а great deal of capital for 
this sort of undertakings they did not register shares, but only 
shares to bearer. 

Mr. CAMERON said there were two or three:precedents in the 
Electric Power Bills for issuing shares to bearer. 

The CHAIRMAN: The Committee have to decide what they are 
going to do about this, and we would like to know if any capital 
has been raised. 

Witness said that none had been actually raised, as it was 
necessary to raise not less than £1,500,000 or 42,000,000. All their 


negotiations had been directed to raising not less thau £1,500,000 


share capital, and an amount of debenture stock. No prospectus 
had been issued to tbe public. 

The CHAIRMAN: Some people must have found a good deal of 
money. If there is no money in the form of share capital, will 
any interest be paid on the money found up to the present ? 

Wrrness said he understood that was to be the case, but he was 
not а promoter. 

The CHAIRMAN said that if, for instance, £100,000 bad been 
raised, it would mean a lot of interest being paid to the promoters 
if there was a further extension of time. 

Mr. J. T. Мірріктом said he was one of the promoters, and had 
found about £20,000 of money on condition tbat a contract was 
entered into with his firm for construction as set out in the original 
Bill. There was an arrangement as to arbitration, so that his firm 
could not charge too much. They had share certificates for the 
£20,000. They were getting no interest on that, as no capital was 
raised, and they would get no interest on it until other share- 
holders obtained interest. They were to receive one-third of the 
contract price in shares. 

The CHAIBMAN: It is an extraordinary thing to come last year 
and ask for one year to raise the money, and now come and ask for 
two years. I canassure you that this will be an important question 
in this or other Bills. If we are asked to give a bigher rate of 
interest we must ask about promotion expenses. 

WITNESS suggested that if a clause were inserted that no interest 
was to be paid on the promotion expenses until other shareholders 
received interest, that might meet the case. 

Mr. BBAITHWAITE, recalled, said the reason why they asked for 
two years was this. What he might call the Speyer system of 
railways would be completed when the Charing Cross, Euston and 
Hampstead Railway was completed. Their system had been 
designed as а complete railway, and they said it was not fair to 
judge of their system until the whole of it was completed. As 
they knew at present, the results of a portion of their system had 
not been so satisfactory from the shareholders’ point of view. That 
being the case, English investors were a little disposed to look 
rather shy on these tube railways. In the North-East London 
Railway the conditions were different, as only 4 miles vf the rail- 
way was tube and 11 miles in the open, and personally he feit it 
would have better financial results than any other London tube. 
If their negotiations for raising the capital abroad and raising it in 
New Ycrk failed, he did not think the British public would be dis- 
posed to invest money in tubes until they made a better show 
than now. 

The CHaIRMAN: Are we dependant much on foreign capital for 
these thines?— We have net done so hitherto. The foreign tubes 
аге doing more than ours, for they have more confidence in electric 
railways then we have, and under these circumstances we are likely 
to get capital from abroad. 

Is the Paris Tube railway doing well now ?—Yes, апа they look 
with a rather more favourable eye on these things than the British 
do at this moment. 

The Committee deliberated in private for some time, and the 
Chairman announced that the extension of time for the purchase of 


` land would be granted, and they were willing to give another year 


for the raising of capital, but they could not grant an increase of 
interest to be paid from capital during construction. They bad no 
objection to granting certificates to bearer. 

Mr. CAMEBON said they had better aefer the consideration of the 
clauses. 

The CHAIBMAN said they would like the matter to be carefully 
considered and to have the clauses brought up at their next sitting 


after Easter. 


Richmond (Surrey) Electricity Supply Bill. 


Tuis Bill came before Mr. Hutton's Select Committee of the House 
of Commons on Friday. Mr. Moon, K.C., and Mr. H. Lloyd, K.C. 
appeared for the promoters, the Richmond Electric Lighting Co., 
and Mr. Courthorpe Munro represented tbe Richmond Corporation, 
which was opposing. 

Mr. Moon said the object of the Bill was to confirm an agree- 
ment made in 1891 between the promoters and tbe Richmond 
Corporation, and to ratify what bad since been done under that 
agreement. When the agreement was entered into both parties 
thought the Corporation had powers to enter into it, and after it 
was completed a company was formed to carry it out, and that 
company had spent £120,000 in carrying out its obligations, 
subject to the approval of the Richmond Corporation. In 1905, 
however, & case came before the Courts which raised the question, 
on s similar agreement, whether a local authority had the power to 
enter into such an agreement, and the Court held tbat it had not 
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and accordingly it became necessary for them to promote a Bill in 
order to cure the defect which had never been suspected when the 

agreement was entered into, in the year 1891. The history of the 

supply to Richmond was this:—In 1883 a provisional order 
was obtained under the Electric Lighting Act of 1882 by the 
Vestry of Richmond. Nothing was done till 1891, when the 

Board of Trade were threatening to revoke the provisional 

order. In the meantime Richmond was incorporated, and in 1891 

the Corporation entered into an agreement with Messrs. Latimer 
Clark, Muirhead & Co., and one of the terms of the agreement was 

that this firm should form a company within two years to take over 

the order and carry it into effect. The company was formed, and 

the rights of the Corporation were transferred in 1593. Mr. Moon 

proceeded to deal clause by clause with the agreement, and poiated 

out how stringent were the conditions to secure the supervision of 

the undertaking by the Corporation. Conditions were inserted 

that the works carried out should be subject to the supervision and. 
approval of the Corporation’s engineer, and the maximum charge 

was fixed at £3 103. per 100 units, which worked out at 8d. per 

unit. The company were to keep their accounts separate, and these 

accounts were to be subject to the audit of a person appointed by 

the Corporation, and when a dividend of 10 per cent. had been 

reached, then half of the remaining profit was to be devoted to 

reducing the price to the public. It was also provided that the 

Corporation should have power to purchase at the end of 30 years 

and at the end of every subsequent 5 years, so that it would be 

secn that it was a limited concession which expired in 1921 and 

had only 14 more years to run. Under this arrangement the 

company had expended £120,000 upon the undertaking with the 

approval of the engineer of the Corporation at every step. It 

was not a very successful venture. For the first four years no 

dividend at all was paid; in the fifth year 3 per cent. was 

paid; for the next two years 4 per cent.; for one year 5 
per cent.; one year 6 per cent.; and for the last 5 years 

7 per cent. That, however, had been paid on a very small 
capital of £30,000, and the rest of the money expended on the 

undertaking had been advanced on temporary loan at interest of 

4} per cent. The decision in Court which necessitated the applica- 
tion to Parliament, affected other companies, and last year there 
were two Bills passed ratifving somewhat similar agreements— 
namely, those of Twickenham and Folkestone. It would have 

seemed that the Corporation of Richmond would have assisted the 
company in making this application, but they were opposing, and 
there was no doubt that their opposition was based upon the idea of 
getting a better bargain. While be was prepared to meet the 
allegations of the Corporation both with regard to the price charged 
and the efficiency of the service, yet it did seem to him that it was 
going rather far for the Corporation to now try and get behind an 
agreement which they were eager to enter into in 1893. The 
Corporation in their petition alleged that the undertaking had not 
been conducted with due regard to the requirements of the con- 
sumers, and that the terms of the agreement were not such as would 
be approved by the Board of Trade at the present time, even if they 
would have been approved at the time the agreement was entered 
into. They alleged that the works established by the company were 
inefficient, and the charges made were excessive and unreasonable. 
Well, he had the report of the Board of Trade, and they made no 
objection to the terms, and if it was true that the works were 
inefficient, the agreement made provision for forcing the company 
to fulfil their duty. The company were bound to observe the regula- 
tions of the Board of Trade, and were subject to penalties if they 
did not, but no one had ever tried to get a penalty against them. 
As to their charges, they began at 7d. and were afterwards reduced to 
6d., and in 1905 the maximum charge was 54d. While the charge 
might seem high as compared with some other places, they had to 
take into consideration the circumstances of the district. In Rich- 
mond they had a place with few new houses being built, and they 
had no public lighting. He submitted that the Corporation, by 
their opposition, were simply seeking to get а better agreement, and 
having regard to all the circumstances of the case, he trusted the 
Committee would not alter the terms of the agreement. - 

Мт. Н. В. Renwick, secretary and manager of the company, 
gave evidence in support of the Bill. 

Mr. Влгғосв Browne, K.C., maintained that the agreement of 
the company was invalid, as it had not had the consent of the 
Board of Trade, and intimated that if the company would with- 
draw their Bill, the Corporation would grant the company a lease 
of the works for a period of 15 years, subject to the confirmation 
of the Board of Trade. 

Mr. Sipnzy Morse (solicitor to the company) having given 
evidence as to the legal decision which necessitated the company 
coming to Parliament, 

Mr. Batrour Browne, K.C., addressed the Committee, and said 
that. the transferring of the works in 1893 was absolutely illegal, 
inasmuch as the Electric Lighting Act of 1882 expressly stated 
that no works, powers or transfer of any property belonging toa 
local authority could be made without the consent of the Board of 
Trade. The action of the company in coming to Parliament was 
absolately illegal, as they sought not only to make valid an illegal 
action, but if the Bill was passed it would confer further powers 
upon them when, as a matter of fact, they should get the consent 
of the Board of Trade. The promoters could, if the Bill was 
allowed to proceed, obtain a bulk supply from London during the 
next 15 years, and at the end of that time, when the Corporation 
entered into possession of their works, they would be fit for nothing 
but scrap iron, or, even worse, they might still have to keep on 
taking their electricity supply from the company that.would be 
then sapplying the promoters. The offer of the Corporation was 
that they would let the company have the works for 15 years, and 
at the end of that time the Corporation should have the right to 


purchase them back. If the Committee granted the com- 
pany the powers they now asked, they would be goi 
behind the backs of their opponents. The company should have 
gone to the Board of Trade, and not come to Parliament, for the 
Board of Trade would have inquired into the affairs of the com- 
pany, and if the existing rates now charged by the company were 
excessive they could have revised them. If the Committee passed 
the Bill they should also inquire into the affairs of the company. 
Why was the consent of tbe Board of Trade necessary? The 
Board of Trade when granting powers looked after the interests 
of the people. The two cases referred to—at Folkestone and 
Twickenham—were not the same. In both cases the consent of 
the Board of Trade had been obtained before the transference of 
the powers. He submitted that, therefore, those cases were not 
analagous. In conclusion, he offered to let the company have 
the existing works for & term of 15 years subject to the consent 
of the Board of Trade, who would make the terms regarding price 
and everything relating to the supply, &c. 

Mr. Moon, K.C., replied that they would accept the proposition 
of the Corporation to take the works for 15 years, but they would 
not agree to the proposal to go to the Board of Trade and have the 
price fixed. 

Mr. Monro said he understood Mr. Balfour Browne to say that 
they should go to the Board of Trade in the interests of the people, 
and that was the Corporation's object. If the Committee passed the 
Bill, the company would be able to go outside the borough to 
London for a supply, and their works would become scrap iron. 

After deliberating in private, the Committee announced the 
preamble of the Bill proved. 

Mr. MuNBo applied to the Committee to strike out the clause 
relating to the company being able to obtain а bulk supply inside 
the area, and to supply power outside the borough. 

Mr. R. C. Moon asked Mr. Munro to bring up his suggested 
alterations and additions to the clauses on Tuesday, when it.was 
agreed to consider the clauses. 


Barnsley, Wombwell andiWath Tramways Bill.—The Lord 
Chairman of Committees has intimated that the promoters of this 
Bill have notified their intention not to proceed with the measure 
this session. The proposal was to incorporate a company witha 
capital of £144,000 to construct about 12 miles of tramways in the 
West Riding of Yorkshire. 


Overcrowding on the Baker Street and Waterloo Railway. 
—Inthe Parliamentary papers, Mr. Bridgeman asks the President 
of the Board of Trade whether his attention has been called to the 
overcrowding on the Baker Street апа Waterloo Railway at the 
busy times of morring and evening, and whether, seeing that it is 
largely due to the fact that the company runs trains of three coaches 
only, he will take steps to induce the company to revert to four- 
coach trains during the busy times of the day.—Mr. Kearley, in 
reply, states that the railway company has informed the Board of 
Trade that it has been decided to return toa service of six and four- 
car trains instcad of the three-car service now running 


Electric Supply Bills.—In the House of Lords last week, the 
Earl of Onslow moved that the Electric Supply Corporation Bills 
(Nos. 1 and 2) be not further proceeded with, and that leave be 
granted to the promoters of the Bills to present a Consolidated Bill 
in lieu thereof. This was carried. 


THE VERITY-DALZIEL SYSTEM OF 
TRAIN LIGHTING. 


THE system of train lighting described below is the inven- 
tion of Mr. J. Dalziel, Assistant Engineer to the Locomotive 
a of the Midland Railway. 

t consists of an ordinary shunt-wound dynamo for 
supplying energy when the train is in motion, a single 
battery for taking over the lighting during stoppages or for 
supplementing the dynamo on occasion, and a small auxiliary 
pressure-regulating machine and switchbox, the latter con- 
taining automatic switchgear. The train lamp voltage is 
50. The battery, on account of its limited functions, 
is much smaller than with the constant current arrange- 
ment, where it has to bear the brunt of the regulation and 
may be frequently either over or under charged: as its 
capacity may be for three or four hours’ storage only, its first 
cost and weight are both reduced. 

The generator (fig. 2) is of normal type, for slinging 
under the coach and belting to an axle pulley ; it is fitted 
with an antomatic reversing switch for changing the con- 
nections when the travelling direction of the coach is 
reversed and so ensuring uni-direction of current. It 
weighs from 14 to 2 cwt. and gives its normal voltage at 
about 400 в.р.м. The regulating machine is a booster com- 
bination consisting of a motor, controller and exciter on one 
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spindle; each armature rotates in its own field and the three 
fields have a common yoke in the box casting (fig. 3) con- 
taining the complete machine. This apparatus weighs about 
1 cwt. and may be fixed anywhere under the coach, as it is 
driven electrically from the generator. 

Referring to fig. 1, which represents approximately the 
arrangement of the system, it will be seen that each regu- 
lator armature has a shunt field, and the motor has, in addi- 
tion, a series field energised through the exciter 
armature. The motor armature and its shunt 
field are directly across the mains, and the 
controller armature is in series with the main 
generator shunt field. | 

The main generator pressure is approxi- 
mately 58 volts, and the exciter, which has a 
highly saturated field, gives approximately 56 
volts pressure; and as these oppose each other 
across the controller field, it is evident that 
with pressure fluctuations, the controller armature 
may revolve in either direction, and so vary the 
strength of the main generator field—reducing it 
when the generator pressure is above the normal or 
exciter pressure, and assisting it in the reverse case. 
Further, the series field in the regulating motor 
(energised by the exciter) becomes stronger 
with increase in train speed, and this reduces 
the speed of the regulating combination and 
the pressure of the exciter, thus increasing 
the controlling effect. 

The switch box (fig. 4), measuring 15 in. x 15 in. x 
6 in., which can be fixed in any convenient position, con- 
tains solenoid-operated switches for controlling the charge 
and discharge of the battery and the supply of energy to the 
train lights. | 

The actual operation of the system is as follows :— 

It will be seen from fig. 1 that the generator and 
regulating portions of the system are isolated on one pole, 


Accumulators. -illil- One Battery of 25 cells 
Q^ Lights. - · 


Ето. 1.—DriAGnAM OF CONNECTIONS, VERITY-DALZIEL 
Train-LIGHTING SYSTEM. 


and that the battery is supplying the lights direct. The 
switches А and B are retained by gravity in the positions 
shown, but switch B is held down electrically in this position 
by the battery discharge current for a purpose which will be 
described later. 

On the train starting, the reversing switch on the generator 
(not shown on fig. 1) is automatically turned over, if 


necessary, to secure the correct polarity with the train 
direction. 

The generator self-excites and supplies current through the 
controller armature to its own shunt field, to the motor-shunt 
field, and through the starting resistance s R to the motor 
armature, thus enabling the regulating machine to run up 
to speed as the train speed and the generator voltage 


increase. 


Fic. 2.—D.C. GENERATOR, VERITY-DALZIEL TRAIN-LIGHTING SYSTEM. 


The voltage speedily rises, and at a train speed of about 
15 miles per hour reaches approximately 45 volts. At this 
voltage the switch a has been adjusted to operate, and on 
rising it short-circuits the starting resistance, and connects 
the generator to the lights and battery through the 
resistance LR. The immediate effect of the closing of 
switch a is tbat the exciter generates, and current flows in 
the exciter circuits in the direction, — STE +. 

The controller field is therefore excited in the direction 
which causes the controller to boost up the voltage on the 
generator field winding, which in turn raises the generator 
voltage to 55. The dynamo now begins to supply current 
through the resistance L R to the lights. 

When the voltage has risen to 57 or 58 the dynamo is 
supplying all current to the lamps through the resistance 
L R which drops about 7 volts, and no current flows from 
the battery. The switch B now operates (being no longer 
held down by any battery discharge current) and turns the 
battery over to the dynamo direct. The dynamo continues 


Fic. 3.—VzxBrTvy-DaLzigL REGULATING MACHINE. 


to supply current to the lamps and now also gives a steady 
current to the battery, which current will gradually decrease 
as the battery becomes more fully charged. 

The switch B rises at а train speed of from 17 to 15 miles 
per hour, and as the dynamo is then supplying the lampe, 
no perceptible flicker in the light takes place. Between the 
closing of switches А and в the exciter becomes a motor, 
reversing the controller excitation, which therefore boosts 
down the voltage on the generator field. 

As the train speed further increases, the motor current 
through the exciter circuit rises, and by means of the 
motor series coil strengthens the motor field, thus reducing 
the speed of the regulating machine, and standard voltage 
of the exciter ; the current through its circuit is increased 
and the controlling effect is further increased in such a 
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manner as further to boost down the generator field voltage, 
thus maintaining a steady line voltage. 

The line voltage variation between the minimum and 
maximum train speeds after the closing of B switch is 80 
small as to be imperceptible. | 
As the train speed decreases, the sequence of regulation 
takes places in the reverse order, and a critical speed is 
ultimately reached at which the dynamo, in order to generate 
its standard voltage will require little or no negative boost to 
its field a F. There will then be insufficient voltage across the 
armature с to maintain the switch в in a closed position, 
and this switch falling connects the battery direct to the 
lights. A still further decrease of train speed releases the 
switch А, which drops to its original position. The battery 
alone now supplies current to the lights. 

The magnet р, in the switch box fig. 4, is excited by the 
battery discharge current, and performs the double function 
of (1) holding down the switch в while the battery is dis- 
charging, releasing it when the current falls to zero in a 
starting train, thereby preventing disturbance in the lights, 
and (2) in the event of an over-discharge of the battery 


Fic. 4.—BwrTCH Box, VxRiTY-DALZIEL TRAIN-LiGcHTING SYSTEM. 


(which may take place owing to the lights having been left 
on in a disused train), holding down the switch B with the 
charging current which will pass to the battery through 
the lamp resistances until the battery has recovered itself to 
such an extent that it will not take an abnormally heavy 
current when it is connected direct to the dynamo. 

The series coil Х on the switch a is excited by the total 
dynamo current, thus giving to the solenoid increased holding 
power on top load. The coil v on switch B is excited by the 
voltage across the controller armature, and, therefore, has 
an increased holding power at top train speeds. The 
switches are, therefore, totally unaffected by train vibrations. 

The higher pressure employed—viz., 50 volts, as com- 


pared with the usual 24, enables a reduced size of wiring to 


be used, and is adapted for metallic filament lamps. 
We understand that the system has been actually run in 
gervice for some time with the greatest success. 


THE PATENTS AND DESIGNS BILL. 


IT is now generally admitted that the encouragement of in- 
vention by good patent laws exerts a highly beneficial 
influence on the industrial development of a country. This 
country is the original home of patents for invention, though 
other countries, such as the United States of America and 
Germany, followed our example, introducing Patent Laws 
conteining many improvements on the parent system. 
Within the last quarter of a century we have been bestirring 


ourselves to make up lost ground. The Patente Designs and 
Trade Marks Act, of 1883, simplified procedure and greatly 
reduced the cost of patents, but still left the question of the 
novelty of the patented invention untouched, though we had 
the experience of the United States and Germany to show 


. how much benefit all parties concerned could derive from an 


official investigation as to novelty before a patent was 
granted. The Patents Act of 1902 partly remedied this de- 
fect of our Patent Law by instituting a search for novelty, 
but failed to reach the ideal, because it made no provisions 
for the refusal or compulsory extinction of patents wanting 
in novelty. This still left a door open for the privateer 
patentee who desired to have a legalised monopoly, to enable 
him to prey upon the poor manufacturer who was afraid to 
run the risk of &n expensive lawsuit, and would prefer to pay 
a royalty for his right to carry on a manufacture which was 
already public property. 

The Patents and Designs Bill,introduced to Parliament 
by the President of the Board of Trade last week, pro- 
poses to obviate some of the remaining defects of our 
Patent Law, though, we regret to find, it contains 
some provisions of doubtful economic 
value. 

The procedure proposed for the ex- 
tinction of patents wanting in novelty 
is somewhat different from that adopted 
in the United States and Germany, but 
it appears that it may be none the less 
effective. The patent wanting in novelty 
is not to be refused by the examiner, but 
it may be refused by the Comptroller on 
opposition proceedings, or it may be 
revoked by the Comptroller after it has 
been granted if any party concerned can 
show that the invention has been previously 
described in a prior specification, or in 
any other publication in this country. 
This is an important extension of the 
former ground of opposition, which was 
restricted to publication in prior specifi- 
cations. It gives the person who is asked 
to pay royalty on a patent for an inven- 
tion, which he is convinced is wanting in 
novelty, the opportunity of obtaining 
relief in the Comptroller's Court, where 
the expenses need not be heavy. There 
is an appeal from the Comptroller's 
decision to a judge of the High Court, 
selected for the purpose by the Lord 
Chancellor, but the decision of this judge is final. The 
Comptroller may also revoke a patent if it is shown that 
the invention is insufficiently described. 

These provisions for revocation will still leave in existence 
a number of invalid patents which are left alone either 
because they are not used for privateering purposes, or 
because the persons preyed upon are unwilling to apply for 
relief, or are ignorant of the procedure for obtaining it. It 
remains to be seen whether any real grievance will be left on 
this account. The extinction of a patent by revocation has 
the advantage over refusal by an examiner, that the investi- 
gation will be confined to fewer cases, and will be made in 
open Court after hearing all parties. 

Besides these grounds for the revocation of a patent, which 
are unquestionably legitimate, the Comptroller may, accord- 
ing to the new Bill, revoke patents on grounds which are 
very questionable from an economic point of view. 

In Clause 10 of the Bill it is provided that * At any time 
less than three years after the grant of a patent, any person 
interested тау apply to the Comptroller for the revocation 
of the patent on the ground that the patented article is 
manufactured exclusively or mainly outside the United 
Kingdom.” 

This provision is apparently in the interests of British 
manufacturers, though that is doubtful, but undoubtedly it 
is opposed to the interests of British consumers. The 
patentee who manufactures his patented article abroad, pre- 
sumably does so because he can manufacture it more cheaply 
at one large central factory, where probably labour is cheaper 
and raw material more accessible. This provision in the 
new Patents Bill, if it become law, will eompel him to 
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start a second factory in this country, thereby increase his 
working expenses, and raise the cost of the article to the 
consumer. If the patentee finds that he cannot profitably 
establish a second factory in this country his patent will be 
revoked. This, of course, will leave it open to our manu- 
facturers to manufacture the new invention without payment 
of royalty, and, under these circumstances, they may be able 
to manufacture profitably. But is this honest ? 

The economics of Patent Law appear to have made no 
progress since the time of JamesI. The object of patents 
at that date was to introduce the manufacture of the 
patented article into the country, and that was looked upon 
as the consideration which the State received for the tem- 
porary monopoly which was granted. But the knowledge 
of the manufacturer can now, in our advanced state of 
technical knowledge, be communicated by the specification, 
without personal instruction by persons skilled in the art. 
We have no need, therefore, to bring over the foreign manu- 
facturer to teach us how to make his new invention. We 
want his patented article at the lowest price at which he can 
produce it, and if he can make it cheaper at home than he 
can do in this country, it is to our interest to let him 
do 80. 

The provisions to compel foreign patentees to manufacture 
their inventions in this country appear to have been intro- 
duced under some vague idea that British industries would 
otherwise be obstructed. But it is difficult to see how this 
could happen, unless the foreign patentee refused to supply 
the patented article at all, or only at a prohibitive price to 
the user in this country who required it to increase the 
efficiency of his business. Such a contingency as this was 
provided against in former Acts by the requirements as to 
the adequate supply of the public with the patented article. 
These requirements as to the adequate supply of the 
reasonable demands of the public are amended in the new 
Bill, and appear to be quite sufficient to secure to the public 
an ample consideration for the grant of a patent to the 
foreigner, without any vexatious condition as to the manu- 
facturing of the patent in this country when it can be made 
more cheaply abroad. 

There ure several minor amendments in this Bill, which 
are evidently the outcome of the experience of the Patent 
Office in carrying out the former Acts, and which, no doubt, will 
be of great value when the Bill becomes law. For example, 
power is given to the Patent Office to ask for samples of new 
chemical substances, thereby ensuring that claims will not 
be made for substances that have never been produced. 

In every respect, except as to the vexatious condition of 
compulsory working, the Bill appears to bea decided advance 
in the right direction. 


CORRESPONDENCE. 


Letters received by us after 5 p.m, on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession, 


Prestwich Union Specification. 

I have just noticed the letter above the signature of 
“Disgusted " in connection with the specification at head, 
and really cannot see the cause for grumbling. 

In the majority of cases plenty of scope is given, as he 
himself points out (such as four firms for the accumulators), 
and I have little doubt but that competition between the 
manufacturers named will be most severe. In the few cases 
in this specification where only one firm is mentioned, the 
prices are standard, and the goods, in the opinion of most 
experte, the best manufactured. Asa matter of fact, the 
writer's firm represents two well-known houses whose names 
are not mentioned, but, on seeing the consultants, was at once 
assured they would be considered on the same plane as the 
several people specified ; this allowing us to quote several 
contractors with some hope of securing the orders. 

“ Disgusted’ must surely admit that for important 
installations of this description it is imperative that all the 


plant and various materials should be of the best and by the 
leading manufacturers ; it is obvious that this must reduce 
the risk of breakdown, and there is no difficulty in obtaining 
spare parta. 

In regard to the responsibility for work carried out by 
sub-contractors, there is no difficulty in this connection, as it 
is usual for the contractor to place the orders for all plant 
under the same terms as he himself is bound by, thus 
covering himself against loss ; this also applies to the penalty 
for late completion, so far as all the plant is concerned. 
There must be some penalty clause inserted by the Consultant, 
in justice to his cliente. 

Н. A. Jackson Co., 
А. RownBLL Yocuxo. 


Salford, March 22nd, 1907. 


There are many things in favour of a consulting engineer 
specifying the productions of Messrs. Tom, Dick & Harry, 
particularly if their manufactures are of first-class quality. 

The consulting engineer knows that he can place reliance 
on such goods, usually from long acquaintanceship and good 
service in the past. He wishes to give his client the best 
obtainable, and at the same time to enbance his own 
reputation. | 

In these days, when the lowest tender is almost invariably 
accepted, and occasionally leads to scamped work, it must be 
some satisfaction to the consultant, and relieve his mind of 
some anxiety, to know that the manufacturers of tbe material 
can be depended on. 

Surely “ Disgusted” has beard, and often put into 
practice, the old saying. If vou pay the piper, you can call 
the tune." It is just possible that the consultant may 
have been bitten by the cheap-priced man before, and has 
learnt a lesson never to be forgotten. 

Even with Messrs. Tom, Dick & Harry's material 
specified, cases are common enough where inferior articles of 
Messrs. Shoddy & Co.'s manufacture have been substituted, 
on the “ just as good” argument, sometimes with the con- 
sulting engineer's approval, after pressure by the contractor 
(а course obviously unfair to other tenderers), but usually 
without his knowledge. 

This is the other side of the question, and as а sufferer I 


Also Disgusted. 


am able to say I am 


Reunion of the E.E.R.E. (Vols.). 


Ав we have had the good work done by the E.E.R.E. 
(Vols.), both at home and abroad, before us lately, I suggest 
that, if possible, there should be a re-union of all active 
service members in the form of an annual dinner or social. 
No doubt many late members would be glad to meet their 
old comrades again. | 

Į should be glad if other members would give their views 


on this matter. | 
Late A.S. Member. 


State Salary Required. 


I notice in your issue of March 22nd a letter under this 
heading by “ P. О. W.” I should be glad if you would 
allow me to express my agreement with the views of your 
correspondent. 

The present system of competitive tendering for contracts 
for works is not all that could be desired, but the system of 
advertising vacancies for situations described by P. O. W.“ 
is а great deal worse. In this case, not only are the 
majority of advertisers extremely vague concerning both 
their identity and the exact qualifications required, but they 
have nob the candour to refuse to bind themselves to accept 
* the lowest or any offer." 

In the opinion of the writer, it would be better if the 
advertisers, instead of getting a man at the lowest possible 
salary, were to state what they were willing to give, and get 
the best man for that salary. cM 
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Surging of Currents in Networks. 


It would be interesting to know if any of the breakdowns 
on networks can be definitely assigned to the transient rise 
of pressure which occurs when a short circuit takes place. 

A great deal has been written on this subject from time 
to time, and recently C. Feldman and J. Herzog (“ Sur les 
oscillations a haute tension et de grande fréquence dans les 
réseaux à courant continu" in L’Eclairage Electrique, of 
1 17th, 1906) have discussed this question at some 
ength. | | 

A few of their figures (for a given length) are as 
follows :— 


Section of conductor in Volts per ampere of 


sq. mm. maximum current, 
16 is — 20 
120 Б м 111 
500 " So 8:9 
1,000 eve se T4 


From the above it will be noticed that the rise of pressure 
may be very great, and the smaller cables (owing to their 
smaller capacity and greater self-induction) are more severely 
stressed than the larger ones. 

It appears that engineers in charge of networks frequently 
find that their troubles occur not singly, but several almost 
simultaneously. 

It therefore seems to me that if some data could be obtained 
showing that the faults were more frequent on the smaller 
cables, it would go some way towards indicating that these 
might have been punctured by the rise of pressure; the 
final breakdown perhaps being caused by local heating, etc. 
If any evidence were forthcoming to support this view, it 
would also suggest that the smaller cables should be more 
highly insulated than the larger ones. 


W. H. F. Murdoch, B.Sc. 
Halifax Technical College, March 22nd, 1907. 


Electrolytic Lightning Arresters. 


I was much interested in Dr. Garrard’s letter in your last 
issue, and think the particulara he gives will be of great 
value in high-tension b.c. work. I should like, how- 
ever, to correct one statement made near the end of the 
letter. 

Dr. Garrard states there, that no H.T. D.C. work has been 
put down in this country since the date of his experiments 
in 1901. | 

This is hardly correct, ав the installations at Newport 
(Isle of Wight), Twickenham and Weybridge have been 
erected since 1902, and extensions have been made to the 
systems in Guernsey, Bromley (Kent) and Folkestone, since 
that date. 

The Twickenham system was briefly described in an 
article in the Alec/rician for September 16th. 1904, and the 
Newport and Weybridge plants are arranged on the same 
lines, being designed for the ultimate use of 5,000 volts p.c. 

Dr. Garrard’s experience with switching-off load on the 
Hull machines was probabiy typical of most shunt-wound p.c. 
machines of that period even with much lower voltages ; but 
in recent years, as in the case of the machines for Twicken- 
ham and Weybridge, one of the tests specified was switching 
off full load at full voltage—say, 2,650; and though I 
remember that on one occasion the machine raced, so that 
the terminal voltage rose to something over 3,800 volts, 
there was no sparking at the brushes. 

I believe it was also this machine which, owing to a mis- 
take in the connections, was run up to full volts at the 
beginning of the test, and switched in on a short circuit ; 
and neither brushes nor commutator were touched before 
&oing on with the six-hour test, at the end of which the full 
load was switched off. 
` In practical working there has been no tendency to flash 
over when the generator circuit-breakers come out, but only 
in the case of the H.T. breakers in the sub-stationg coming 
out through shorts on the L.T. system, so that the generators 
are left connected to suddenly unloaded cables, when there is 
practically always a bad surge. 

Ordinary disk arresters, as used on А.С. work, are not 
satisfactory, ав an arrester designed for use on 5,000 volte 


А.С. will hold an arc on 500 volta p.c. when once it is 
started, and I would therefore venture to suggest that there 
is still a field for Dr. Garrard's-device, if it can be supplied 
at а reasonable figure. 


| M. J. E. Tilney. 
London, S.W., March 23rd, 1907. 


The Unemployed. 


Further to a letter in the Review of 15th inst. by Mr. 
L. Douglas Leonard, I have a case which may interest him, 
but I regret to say one of English “ courtesy; however, I 
should be pleased to learn how the polling stands out of the 
remainder of the several he quotes, regarding national 
distinction. 

On receipt of your valued paper here in Guernsey, I noted 
an advertisement for a wireman at 8d. per hour, the 
advertiser being a “ gentleman ” in Ramsgate ; for this post 
I wired him and also sent a letter, but up to the time 
of writing have received no answer. 

As I am at present out of employment through scarcity of 
work, it is indeed a puzzle with twentieth-century methods 
and manners to know what to do. i 

I trust that some of your “respected” advertisers may 
study a little more closely the feelings of their fellow men. 

Lithgora. 


* Concerning r.” 


On most 10-in. rules there is no line at 355, and if 
accuracy is desired it is better to multiply both quantities 
by 2, and to set 710 against 226. This refers to the bottom 
scale only; in Davis's rule я is marked on the top scale. 


| A. J. C. 
Sheffield, March 23rd, 1907. 


* Yorkshire" asks for information as to where he can 
obtain particulars of the “exposed” method of wiring in 
private houses adopted on the Continent: also where the 
material can be purchased ? 


ELECTRIC MOTOR VEHICLES AT 
OLYMPIA. 


(Concluded from page 468.) 


Messrs. W. A. STEVENS, LTD., of Maidstone, showed their patent 
petrol-electric system, in which a dynamo driven by a 20-B.H.P. 
four-cylinder engine feeds a series-wound motor, which drives the 
road wheels Ly а cardan shaft and worm gearing. 

The arrangement is shown in the accompanying plan, fig. 1, of the 
chassis; the dynamo is of the interpolar type made by Mesers. 
Stevens, with two commutators, and is capable of generating 15 kw. 
at 1,400 R. P. M., with fixed brushes and sparkless commutation. It 
is a constant-watts dynamo, giving 100 amperes at 90 volta, or 
40 amperes at 200 volts, with the armature windings in parallel ; 
and 50 amperes at 180 volts or 20 amperes at 400 volts, with the 
windings in series, the output varying only from 8 to 104 kw. A 
fan is fixed on the dynamo shaft, to cool both dynamo and motor. 
The leads from the dynamo pass through variable resistance switches 
to the controller and motor. 

The controller embodies features peculiar to the Stevens system ; 
it is shown, together with the electrical governor, in fig. 2. It will be 
seen that two forward speeds and one reverse are provided, and that 
the speed controller is interlocked with the governor and resistances. 
The controller takes the form of a flat circular switch, with contacts 
in two concentric circles and four insulated brushes carried by а 
spider. The resistances с and G, are controlled by the multiple- 
contact switches н and RI, which are actuated by the pedal 1; the 
controller is operated by the connecting-rod 3 from the change-speed 
lever k, which carries the catch plate L. It will be seen that the 
controller D cannot be moved until the pedal is depressed, all the 
resistance inserted between dynamo and motor, and the circuit 
broken, во that there is no sparking on the controller. The pedal 
in its extreme position puts on the brake. For low speed forward 
or reverse, the dynamo armature windings are in parallel; for high 
speed forward, they are in series. 

The engine governor consists of a solenoid м excited in shunt from 
the dynamo, and tending to close the throttle P as the speed in- 
creases, in opposition to the spring w, which is connected witb the 
governor control lever z on the steering column. Thus the speed of 
the engine can either be varied by hand, or automatically controlled 
by the voltage of the dynamo. When the pedal is depressed, extra 
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Fig. 2.— DIAGRAM OF CONTROLLER (А 


tension is put on the spring x, tending to close the throttle, so that 
the speed of the engine is reduced ; an adjustable stop, v, prevents 
the throttle from closing entirely. 

The interlocking device prevents mistakes in controlling ; the 
running of the car is almost noiseless, and the combined efficiency of 
the dynamo and motor is stated to be over 72 per cent. on full load. 
The system can be fitted to existing omnibuses without special con- 
struction of the frame, and we understand that a demonstration of 
its working is to take place shortly. 


BUSINESS NOTES. 


The Breaking of Trolley Wires.— Referring to our 
note on the breaking of trolley wires owing to the use of rigid 
suspensions, Тик Ввгтізн THomson-Hovuston Co. remind us of the 
advantages of tbeir flexible ear for grooved trolley wire, which over- 
comes the trouble complained of, and fulfils the requiremente out- 
lined in the paper written by Messrr. Tweedy and Dudgeon, as 
well as those specified in our note. We are informed that they 
have recently supplied a large number of these B.T.-H. flexible ears 
to the Dublin United Tramways, and the electrical engineer, Mr. 
P. 8. Sheardown, writes saying he is very pleased with the smooth 
under-running obtained and the absence of any shock from the 
passing trolley wheel, though this is a very small wheel travelling 
at a very high speed, with which smooth running is particularly 
difficult; he considers it the best flexible ear in a practical form at 
present on the market. | 
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Electric Clock Installations.—A correspondent writes 
that a system of electric impulse clocks has been in operation in 
his offices since the end of 1904, and һе can fully endorse the 
remarks of Mr. Hope-Jones regarding the advantages of such a 
system being automatic. Before the installation of the electric 
system, it was a frequent occurrence to find one or more of the 
ordinary eight-day non-electric clocks stopped through neglect in 
winding. If the master clock of the present system required 
weekly attention, he fears he would be annoyed with a recurrence 
of the old trouble, with the additional disadvantage that all the 
dials would be stopped at once. The convenience and advantages 
of the automatic electric system are, in his opinion, beyond all 
question. This automatic impulse system goes, year in year out, 
with little or no attention, and only on very rare occasions has the 
pendulum required regulating. The system is also automatic in 
another manner, for timely notice of the impending failure of the 
battery is given by Ше ringing of a warning bell. This bell 
recently commenced to ring, but on the battery being attended 
to, it ceased. The master clock is labelled “Tbe B.P. Patent,” 
and its characteristic appears to be that the pendulum is driven 
by a gravity lever sliding down an inclined plane st each 
half-minute. The system is that of Messrs. GERT & Oo., Lv., 


Leicester. 


Book Notices.—Messrs. Harper & Bros. are issuing 
another volume in their Electrical Series: “Electricity in 
Mining," by Sydney F. Walker, R.N., M. I. E. E., &c. 

Messrs. W. Speaight & Sons, of 98, Fetter Lane, E.C., have 
issued a penny booklet giving a simple explanation of the Work- 
men's Compensation Act, 1906. The first section discusses the 
liability and general position of the employer, and the second those 


of the employé. 
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An Echo of the Helios Concern.— The Cologne 
Oberlands Gericht has confirmed the judgment of the Bonn Land 
Gericht in an action which recalls the misfortunes of the defunct 
Helios Electricity Co., of Cologne, whose manufacturing under- 
taking was jointly acquired two or three years ago by the Allgemeine 
Co., of Berlin, and the Siemens & Halske Co., or the Siemens- 
Schuckert Works Co., for the sole purpose of closing the works 
and preventing any fresh rival from constructing electrical 
machinery in this particular establishment. It appears that in 
1900 the Helios Co. decided to make a fresh issue of shares and 
obligations, the former amounting to £100,000 and the latter to 
£300,000. A syndicate of banking tirms was formed to take over 
the issues. One firm (A), one of whose principals was on the 
board of supervision of the Helios Co., participated in the tran- 
saction and offered to a second firm, which may be termed B, a 
subsidiary share as a sub-contractor. В made several payments to 
A, but refused to pay a balance of £591 on the unfortunate develop- 
ments of the company, and contested the sub-contract on the alleged 
ground of “crafty deception,” because A had not only not com- 
municated any information regarding the situation of the company, 
but had represented the transaction as a thoroughly favourable one. 
A thereupon brought an action against B for the recovery of the 
money withheld, whilst B counterclaimed for the return of the 
money already paid. The Bonn court decided in favour of the 
plaintiff and dismissed the counterclaim, and this judgment has 
been confirmed by the higher court at Cologne. 


Smoke Prevention. — We recently received from 
Drect Gas Fuzr, Lrp., 17, Victoria Street, S.W., particulars of 
their Gregory patent smoke preventer, which consists of a cast-iron 
chamber fixed round the inside of the furnace-door opening of & 
boiler of any type, and provided with air inlets. The air is drawn 
by а steam jet into the chamber, where it is heated and mixed with 
the steam, and in this condition it passes over the fire. The result, 
it is said, is to secure complete combustion of the gases and prevent 
smoke, besides increasiog the efficiency and economy of the furnace 
and enabling cheaper fuel to be used than would be possible with- 
out its aid. From such inquiries as we have been able to make of 
actual users, the apparatus gives satisfactory results, which are 
corroborated from other directions; and as the makers offer to fit 
the apparatus on approval free of charge, whether accepted or not, 
we can safely recommend inquiry into its capabilities. 


Catalogues and Lists.—The ELECTRICAL Co., LTD., 
Charing Cross Road, W.C.—Leaflet No. 229 giving a few parti- 
culars and note of prices of the “ Economica ” arc lamp. 

Mr. T. W. BRoADBENT, Victoria Electrical Works, East Parade, 
Huddersfield.—Revised catalogue of the electrical machinery 
manufactured by him. This includes the standard D and B open 
types of generators and motors, M and C types of encased motors, 
also continuous current motor starters open and enclosed. The N 
and R types of single-phase motors are aleo described, these being 
of entirely new designo just placed upon the market. We under- 
stand that they have given very eatisfactory results. 

MESSRS. ALFRED HERBERT, LTD., Coventry.—Section A, part 6 
of their catalogue. It contains a full description of the firm’s 
milling cutters and milling tools, followed by tables of prices and 
sizes, also illustrations of various cutters, arbors, collets, and 
chucks. A table of cutting speeds is given at the end of this 24 pp. 
pamphlet. | 

Messrs. BacsHawE & Co., LTD., 3 Tower Royal, E. C.— Section 8 
(12 pp.) price list containing illustrations, sizes and prices of their 
seamless steel buckets for chain or band elevators. 

Messrs. ISEXTHAL & Co, 85, Mortimer Street, W.—62-pp. 
pamphlet containing very full particulars, with illustrations and 
prices, of the high-tension condensers on the Moscicki prin- 
ciple, for which the firm holds the exclusive agency. The 
construction of the apparatus, the protection of line wires 
against atmospheric discharges, and the advantages of the 
Moscicki system, the method of mounting, the use of con- 
densers in wireless telegraphy and X-ray work, a method of 
suppressing the lag and the phenomena of resonance in alternating 
currents, together with a description of its application to tramway 
motors; a method of starting asynchronous single-phase motors 
these are some of the sections in this publication which, we have no 
doubt, will interest many of our readers. The condensers can be 
geen at the firm's address as above. 

Messrs. JOHNSON & PHILLIPS, Lrp., Charlton.—Small 8-page 
illustrated booklet dealing with their single and three-phase trans- 
formers of air and oil-cooled types. Among the illustrations is a 
view of a corner of the transformer shop at the works. 


Trade Announcements.—MxssRs. PRITCHETTS AND 
Gor», Lro., of Feltham, Middlesex, have purchased the goodwill, 
plant and stock of the A.B.P. Accumulator Co., Ltd. (in liquidation), 
and are prepared to execute orders for renewals for A.B.P. 
batteries. 

The New Brotherton Tube Co., Ltd., have appointed Mxssns. 
ANDREWS & Co. (late Messrs. Andrews, Davidson & Co., of 126, 
Bothwell Street, Glasgow) sole agents for the supply of their 
electrical conduits in Scotland. Mesars. Andrews will shortly be 
moving to the company's present premises, 1984, St. Vincent Street, 
and all letters should be sent tothat address. The New Brotherton 
Tube Co. keep а large stock in Glasgow. 

Messrs. J. BUTLER & Co, machine tool makers, Victoria Iron 
Works, Halifax, have appointed as their sole London representatives 
Mesers. J. E. Lawler & Muirhead, 39, Lime Street, Е.С. 

Messrs. EnxEsT Всотт & Mountain, Гтр., of Newcastle-on-Tyne, 
inform us that they are just about to open a new suite of offices in 


the corner building at the junction of Queen Victoria Street and 
Cannon Street, London. ‘This office overlooks the Mansion House 
Station, the entrance being 49, Queen "Victoria Street, E.C. 
Messrs. Scott & Mountain's London business is under the care of 
Mr. R. Hood Haggie, who has been with the firm for a number of 
years, and is well known in mining circles. Mr. Haggie is assisted 
by Mr. A. la. Backhouse, who has been trained with the firm, and 
is now responsible for a great part of the London business. Any 
inquiries and correspondence addressed to their London office will 
receive equal attention to that sent to Newcastle, and for firms 
situated in the south of England, a saving of time can often be 
effected by writing to the London office. The firm's telephone 
number and telegraphic address will remain unaltered, viz: 
8,349 Bank and Escamotur, London,” respectively. 

Messrs. POTTER, THomas & Co., 1, St. Nicholas Buildings, 
Newcastle-on-Tyne, have been appointed sole representatives for 
the North-East Coast for— 

James Howden & Co., Glasgow, for their high-speed engines, turbines, and 
other manufactures. 


Templer & Ranoe, Ltd., Sterling Works, Coventry, for high and low pressure 
valves, separators, &с. 


Bray, Markham & Reiss, Ltd., Walthamstow, for their starters and all classes 
of switchgear. 


Norman K. Peace, Pioneer Steel Works, Sheffield, for tool steel“ hurricane " 
and auto high-speed steel for lathe tools, &c. 

ErEcTBICAL INSTALLATIORS, Ltp., of 11, Queen Victoria Street, 
E.C., have just removed to more commodious offices and stores, and 
their new address is Bassishaw House, Basinghall Street, E.C. 
Their telephone number remains the same. The branch at 2, Mincing 
Lane, E.C., has been closed, and all business will be dealt with from 
Bassishaw House. 


LIGHTING and POWER NOTES. 


Aberdeen.—A report has been submitted intimating that 
terms have been concluded for the purchase by the T.C. of the 
undertaking of the Deeside and District Electric Light Co., Ltd., 
Cults. 


Acton.—The L.G.B. has sanctioned the borrowing by 
the U.D.C. of sums amounting to £18,987 in respect of the elec- 
tricity undertaking, made up as follows :—£4,487 in respect of 
excess expenditure and cost of new works ; £13,000 to meet pro- 
spective expenditure on mains and house services; and £1,500 to 
meet prospective expenditure on meters. The amount applied for 
was £20,000. The Board deducted certain items which were not 
properly chargeable to capital, representing a total of £1,013. 


Blackheath.—At a meeting of the Blackheath Traders’ 
Association last week, the Secretary stated that he had asked the 
South Metropolitan Electric Light and Power Co. if it intended 
to compensate the tradesmen for loss in respect to failure of the 
electricity supply during Christmas week. It will be remembered 
that a disastrous explosion occurred at the company's generating 
station at that time. The company replied that it would favour- 
ably consider any claims sert in. Several claims had been sent 10, 
but the company bad denied all liability. The secretary of the 
supply company attended the meeting, and denied that his com- 
pany was in any way liable for the resulte of the unfortunate 
accident. The accident was unforeseen and unavoidable, 
as far as the company was concemed. With regard to 
users of electric power, who were under an agreement to take а 
certain specified consumption, and had been prevented from so doing 
by the accident, the company would make allowance for this deficit 
in the consumption. 

It was stated that the company contemplated reducing the price 
per unit for supply. 


Coventry.—The Meriden U.D.C. has assented to an 
application made by the Corporation for an extension of the ares, 
to enable a supply of electrical energy to be given to the parishes 
of Allesley and Coundon. The Foleshill R.D.C. has also consented 
to a similar application. 


Croydon.—The Croydon Gas Co. has repeated an offer 
which it made two years ago to the Corporation, to light a section 
of the town with gas free of charge for six months, in order to 
demonstrate that the town can save the equivalent of a penny rate 
by dispensing with the electric arc lighting. ' 


Continental Хоїев.—Тснккү.—ТПһе ancient city of 
Damascus, the capital of Syria, is claimed to be the first in Turkey 
to be provided with an electric lighting station and tramways, the 
formal inauguration of the combined undertaking having taken 


‘place on February 7th. The concession for this purpose Was 


obtained by the Société Anonyme Impériale Ottomane de Tramways 
et d'Eclairage Electrique, which was constituted by the well. 


known Société Générale de Chemins de Fer Economique of Brussels. 
According to a correspondent at Damascus, the power station 18 


situated at El Tequieh, avout 25 miles distant from the city, and 
the river Barada, which also flows through Damascns and 
supplies it with potable water, is drawn upon for the driving of 
turbines giving 1,000 effective нр. The energy generated 
is stepped up to high pressure and transmitted to the substation at 
Damascus by means of overhead conductors. Here the pressure i 
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reduced by transformers, and converted into р.о. at 550 
volts by means of three motor-generators. This is the pressure 
‘used for the tramways, and is apparently that employed for the 
outer wires of a three-wire system of distribution for lighting 
purposes. The public lighting of the city is effected by 1,000 arc 
and incandescent lamps. The electric tramway, which connects 
the two suburbs of Salatriyé and Meidan with the city, has a total 
length of 3:3 miles, and extensions to other parts of the city area are 
in contemplation. The inaugural ceremony was attended not only by 
the military and municipal authorities, but also by the Government 
Commission from Constantinople, which inspected the works on 
bebalf of the State, and which may be concerned in the settlement 
of electric lighting and tramway questions in the capital of the 


empire. 

The Turkish Ministry of Public Works has approved plans for 
the establishment of an electric power station at Salonika for 
electric lighting and traction in the town.— Board of Trade Journal. 

SwEDEN.—The Board of Trade Journal says H.M. Consul at 
Stockholm reports that the waterfall of Dingersjo has been bought 
by the Holmia Electrical Company, of Stockholm. The power- 
station will be equipped with three turbine -generators each of 
800 H.P. 


Dudley.—On the 19th inst. Mr. H. R. Hooper held a 
L.G.B. inquiry in an application by the T.C. to borrow the sum of 
£3,000 for mains extensions. 


Edinburgh.—The T.C. has agreed, on the recommenda- 
tion of the E.L. Committee, that application be made to the 
Becretary for Scotland for consent to borrow £85,000 for capital 
worke, for the two years to May 15th, 1908. 


Friern Barnet.—The B. of T. has revoked the 1901 
Electric Lighting Order. 


Gillingham (Kent).—The T.C. has applied to the 
L.G.B. for a loan of £5,000 for private lighting extensions. 


Hanwell.—The U.D.C. is completing arrangements 
whereby electrical energy will be supplied by the Metropoltian 
Electric Supply Co. 


Hanley.—A report presented last week by the chairman 
of the E.L. Committee, showed that the total output of electricity 
from the Corporation works during the past year was 1,102,194 
unite an increase upon the previous year of 192,597 units. During 
this period of two years the output of electricity for power 
purposes bad trebled. 


Hull.—4A special meeting of the City Council was held 
on the 21st inst. to receive à recommendation from the E.L. Com- 
mittee tbat а tender for а new steam dynamo be accepted at once. 
The Committee had been requested to advertise for tenders, but it 
again came forward with the excuse that there was not time enough 
to do tbis, if the plant was to be installed in time for next winter's 
load. А councillor, in moving that the minutes be again sent back, 
remarked that the Committee was evidently intent upon getting 
Lahmeyer plant. He desired the fullest possible inquiry made as 
to whether the Council could not get as good а macbine from a 
British firm. Another member supporting this contention, said 
the Corporation must advertise. The amendment to refer the 
minute back was defeated by the casting vote of the Mayor. 
Another amendment was then moved that the Committee should 
carry out the instruction of the Council and advertise for tenders. 
On a division this was lost by 23 votes to 17, and the minutes were 
carried. Immediately after this Council meeting, the E.L. Com- 
mittee met, and resolved to accept the tender of the Lahmeyer Co. 
for a generator at £3,915, subject to the confirmation of the 
Council. | 


ladia.—The тїш Daily News says plant for the electric 
light installation at the Chitpore Station of the Eastern Bengal State 
Railway has been purchased locally, and that the cost of the instal- 
lation is about 28,000 Rs. 


isleworth.—The Council has received a report from its 
Finance Committee on the question of liquidating the outstanding 
debt on the electric lighting revenue account, which on December 
Jlst last, totalled £1,901 in respect of installations on free-wired 
premises. Asa result, application is to be made to the L.G.B. for 
sanction to a loan of £1,900 to cover the amount outstanding. 


Japan.—The Anylo-Japanese Gazette says there are in 
Japan upwards of 100 water-power installations, and some very 
important schemes are now under construction. Among the latter 
may be included а power station for Kyoto with a canal 7 miles 
in length. The capacity of this station will he 4,400 н.в. The 
power scheme for Tokyo, on tbe Tamagawa River, will have a 
20,000-kw. transmission line at 40,000 volts, over а distance of 
about 25 miles. Another large station of about 32,000 kw. is to be 
erected between Kyota and Osaka. Japanese enterprise has also 
taken over water-power installations in Korea. 


lowestoft.—The Т.О. has decided to apply to the 
L.G.B. for а loan of £17,950 for electricity purposes. 


Watford.—The L.G.B. inquiry into the application of 
the U.D.C. for a loan of £13,500 for electricity purposes, was resumed 
on March 19th, when it was stated that the Council would witbdraw 
the sum of £4,551 for a coal conveyor. The Inspector, Mr. H. R. 
Hooper, asked why the Council supplied energy to certain works 
at 1d. per unit, whereas, with a much better load factor, 34d. per 
unit was charged for public lighting. He aleo drew comparisons 


between the price of gas and electricity for public lighting. It was 
intimated that these questions wonld be further considered by the 


Council, and the inquiry was again adjourned. 


Wath.—The T.C. held a special meeting last week to 
consider the E.L. question. The promoters of the Barnsley, 
Wombwell, and Wath Tramways Bill, by failing to comply with 
the Standing Orders, and allowing the Bill to drop, have placed the 
Council іп a quandary, as the former bad committed themselves to an 
arrangement whereby the Council should be supplied with electric 
tramways and electric light In order that the prov. order obtained 
bv Council for electric lighting should not be allowed to lapse, the 
surveyor, at the request of the Council, has prepared a scheme for 
the public lighting of the town by electricity. The report 
calculated that the capital outlay would be £6,250. It was finally 
decided to apply to the B. of T. for a renewal of the prov. order, 
which expires on May 11th, and to point out that the Council was 
M presen engaged in seeking expert opinion on the surveyor's 
scheme. 


West Bromwich.—The Electricity Committee of the 
Corporation has recommended that £800 be granted from the 
profits of the electrical undertaking in relief of the general district 
rate. 


Woking.—The B. of G. on March 20th appointed a 
committee to consider the advisability of having the Workhouse 
lighted by electricity. 


TRAMWAY and RAILWAY NOTES. 


Australia.—TowNsvILLE, Queensland.— Permission was 
given some time ago foran electric tramway system to be constructed 
within the municipality. A gentleman has visited London in con- 
nection with the scheme, which is estimated to cost £120,000. 

Kew AND Sr. KIL pA, Victoria.— Messrs. Noyes Bros. have reported 
upon the scheme for constructing an electric tramway between these 
two suburbs of the metropolis. They state that by laying the line 
on sleepers the cost would be £72,670; with concrete, £56,280— 
exclusive of any alterations to other works. The former method is 
recommended. 

A proposal has been put forward to ask the Government to con- 
struct an electric railway from Elsternwick to join the Brighton to 
st. Kilda electric tramway at Elwood. 


Birmingham.—The Tramways Committee has decided 
to effect an improvement in the regulation of the tram services bv 
the introduction of a svstem which will put a stop to the excessive 
speed at which it is alleged the cars are sometimes run in certain 
suburbs, A self-revistering time recorder, or indicator clock, is to 
be placed within a few hundred vards of each suburban terminus, 
and it will be the duty of the conductor of every car to record on 
the clock the time his car passes on the outward and inward 
journeys. The record will be made automatically at the moment 
the conductor inserts his key, and the number of the key will also 
be indicated. By these means the time of every car can be easily 


checked. 


Continental Notes.—BnussELs.—[t is stated in the 
report for 1906 of the Brussels Tramways Co., that the receipts from 
the working of the lines were very unfavourable during the last 
days of December owing to the snowstorm. The salt used to melt 
the snow caused damage to the rolling stock, and at times stopped 
the service, the underground conduit lines being speciallv affected 
in this way. The total income in 1906 amounted to 11,622,131 fr., 
and the working expenses to 5,804,255 fr. After meeting 
interest charges, and providing for depreciation of rolling 
stock and machinery and permanent way, the accounts show 
a balance of 3,943,048 fr., of which the sum of 3,884,000 fr. is 
proposed to be distributed among the two classes of shareholders. 
In 1899 the total length of the tramways was 23:5 miles, and the 
extensions already made, and those authorised, make a total length 
of 558 miles. During the year, the company made reductions in 
the fares, extended the use of transfer tickets, introduced work- 
men’s fares on certain lines, and lowered the prices of season 
tickets for scholars of from 16 to 20 years of age. In addition to 
this, improvements have been made in the conditions of the 
employés by reducing the length of the working day and raising 
the wages. The power station has been equipped with a fifth 
generating set of 1,500 K., and the total output amounted to 
17,029,600 xw.-hour, as compared with 14,556,900 Kw.-hours in 
1905. 

Rvssia.—Surveys for an electric railway from Tiflis to Vladi- 
kavkas and Beslanovak have been commenced. The cost of the 
scheme is estimated at 15,000,000 roubles. 


Luton.—The T. C. has accepted the offer of Messrs. 
J. G. White & Co. to construct and work electric tramways in the 
borough. The contract price is fixed at £60,500, and the company 
is to pay all interest and sinking fund charges on the loan, and 
20 per cent. of the net profit earned to the Corporation. Power is 
to be taken from the Council at 14d. per unit up to 120.000 per 
annum, 1jd. per unit for 120,000 unite to 300,000, and 1d. per unit 
beyond, with à minimum payment of £750 a year. 
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Manchester.—On the 25th inst. the Corporation com- 
menced a service of cars from Chester Road along Ashtield Road to 
Sale Railway Station. It is hoped that cars will be run to 
Altrincham some time before Whitsun week. 


Middlesex.—The daily Press report that as a result of a 

conference between the representatives of the Acton U.D C. and 

| the Middlesex O.C., the construction of electric tramways from 
Willesden to Acton will be commenced immediately. 


Plymouth.— The Corporation has decided to borrow 
£2,000 in respect of the construction of tramways at Prince Rock. 


Rangoon.—From Indian Engineering we learn that the 
electric tramways have now been opened from the Strand Road to 
the Shwe Dagon Pagoda. 


Weduesbury.—Cars have recommenced running to and 
from Wednesbury and the Pleck, a section which has been 
reconstructed. The Pleck to Walsall section is still in the hands 
of the contractors. 


TELEGRAPH and TELEPHONE NOTES. 


Telephones.—Mr. Carr Gomm, in the Parliamentary 
papers, asks the Postmaster-General whether he is aware of the 
inconvenience caused to numbers of persons who, having signed 
the form of application for a private telephone apparatus, have had 
to wait a considerable time, in some cases as much as six weeks, 
before being able to use the telephone; whether he has considered 
the necessity of largely augmenting the staff of this department, 
in view of the increasing number of subscribers’ applications to be 
complied with; and, if во, what steps he proposes to take. Mr. 
Buxton, in reply, says :—'' So long a period as віх weeks would not 
be occupied in the completion of a Post Office telephone exchange 
line, unless there were some exceptional difficulty in construction 
or in obtaining wayleaves from local authorities. The completion 
ofa line provided recently for the honourable Member was un- 
fortunately delayed owing to the necessity for laying а new main 
cable on a section of the route between his house and the exchange, 
and some further delay occurred owing to the Christmas holidays. 
The circumstances were, however, exceptional. The Post Office 
engineering staff is receiving large additions to provide for the 
increasing telephone work." | 


Transmission of Writing and Portraits.—A demon- 
stration has just been given at Brussels by M. Camille Fontaine of 
an invention devised by M. Henry Carbonelle, a Belgian engineer, 
for the transmission of written communications, drawings, portraits, 
etc. It is stated that the apparatus used resembles an Edison 
phonograph, and that messages to be transmitted are written 
on metallic paper, as for instance tinfoil, with an ink mixture 
composed of “indiarubber and Indian ink." The paper thus 
written on is then placed on the cylinder of the apparatus. 
An electric current is passed through the membrane and the 
membrane style to the metallic paper and thence to the receiving 
station. The latter is equipped with a simiiar phonograph-like 
apparatus and is in electrical connection with the transmitting 
station. The characters written on the metallic paper represent 
continued interruptions in the current, and these are reproduced 
by the style of the membrane of the receiving station. At the 
demonstration, in addition to the transmission of writing, а 
large portrait of the king of Belgium was transmitted in 1 minute 
4 seconds. The Belgian post-oflice authorities, it is declared, have 
transmitted а similar portrait on the Antwerp-Brussels telegraph 
line with the Carbonelle system in 1 minute 20 seconds, a speed 
twenty times greater than with the Korn system. It is claimed 
that the Carbonelle method allows of the transmission of from 
300,000 to 500,000 letters in ап hour, and the inventor considers 
that anyone sending a telegram at a telegraph office would be 
able to do во by means of his apparatus in a minimum of time. 
M. Carbonelle, who has been working at the invention since 1889, 
has been supported in his ideas by M. Anspach-Puissant, professor 
at the university of Brussels. i | 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Belgium.—March 30th. The municipal authorities of 
Liége invite tenders for a central station. For further particulars 
see our issue of January 25th. 


Bremen.—April 4th. The Prussian Government Rail- 
ways require tenders by April 4th for an electric travelling crane. 
Particulars may be obtained on payment of 1s. to the Eisenbahn- 
bau inspection, 3, Werderstrasse, Bremen. 


Bristol.—April 9th. Supplies (carbons, motors and 
starters, joint and junction boxes) for the Electricity Department. 
See Official Notices" March 22nd. 

Copenhagen.—April 11th. Three motor-generators or 


converters, each of 1,000 gw., for the Corporation. See Official 
Notices” March 1st. 


Edinburgh.—April 8th. Materials for the Corporation 
electricity supply department. See “Official Notices” March 22nd 


Glasgow.—April 8th. Stores for the tramways depart. 
ment. Samples, &c., at the Purchasing Department, 46, Bath Street, 


Handsworth.— April 24th. Extension pipe-work for the 
U. D. C. electricity works. See Official Notices” to-day. 


Holland.—aApril 4th. The provincial authorities at 


Haarlem are inviting tenders for an installation of electric lighting 


along the North Sea canal. 


Holland.—April 6th. The municipality of Utrecht 
require tenders for one turbo-dynamo of 500-600 xw. by April 6th, 
Specifications, &c., may be obtained from the Secretaire Communal 
on payment of 4s. 


Iceland.— March 31st. The Reykjavik Town Council 
is open to give а concession for the варріу of electrical energy and 
gas. See “Ofcial Notices" December 7th. 

Islington.—April 4th. See 
" Official Notices" March 22nd. 


Italy.— April 15th. Tenders for the Royal Arsenal 
(Contract Offices) of Spezia, for supply to the Italian Navy of two 
three-phase 100-Kw. converters. For further particulars see our 
issue of March 22nd. 


Lancashire & Yorkshire Railway.—April Ist. Stores 
for one year, including signal and telegraph fittings, also electric 
light and other wires. Particulars from Mr. Waring, stores depart- 
ment, Osborne Street, Manchester. 


Newcastle-upon-Tyne.—April 2nd. Construction and 
erection of electric cranes on the Quay, for the Corporation. See 
“ Official Notices " March 8th. 


Prestwich.—April 4th. Electrical equipment comprising 
(«) generating plant and motors; (b) lifts and hoists; (c) bells and 
telephones, for the new infirmary at Blackley. See “Official 
Notices ” March 8th. | 


Roumania.—March 29th and 31st. The Director 
of Posts, Telegraphs and Telephones, at Bukarest, requires tenders 
as follows :— : 

March 29th.—2,000 Leclanché cells. 
March 31st.— Annual (sundry) supplies. | 


Spain.—March 31st. The Harbour Works authorities 
at Huelva are inviting tenders for the establishment of a central 
station for the supply of the necessary electrical energy required 
for lighting and power purposes at the harbour. | 


Spain.—May 26th. The Public Works Department 
will receive applications for two concessions as follows:—(1) 
Construction of electric tramways in Barcelona; extension of line 
from Josepets to Bonanova. (2) Construction of electric tramway 
{тош Marsala to Marbella. ` 


Sunderland.—April 11th. Stores for the tramway 
department. See “Official Notices” March 22nd. 


Turkey.—The Post and Telegraphs (Administration 
Générale) require tenders for bronze telegraph wire of 2 mm. 
diameter, 720 insulators, and three Siemens lightning conductors. 


Wallasey.— April 15th. Stores for the electricity 
department. See “Offcial Notices” March 22nd. | 


Witney.—April 2nd. Gas engine and dynamo, and 
suction gas plant for the! Witney Electric Supply Co. See “Official 
Notices" March 15th. 


Meters for the B.C. 


CLOSED. 


Bolton.—The Corporation have just placed a fourth 
repeat order with Triumph Stoker, Ltd., to equip three more boilers 
with "Triumph" stokers. 

Bury (Lancs.)—The T.C. has accepted the tender of 


Galloways, Ltd., for the supply of a boiler, and that of Messrs. 
Bolton & Co., of Manchester, for а superheater. 


Grimsby.—Tbe E.L. Committee has accepted these 
tenders :— 

Pump motor and switchgear.—Brush Electrica] Engineering Co., £166. 

Feed pump.—J. P. Hall & Sons, £102. 


Arc lamp carbons.—Sloan Electrical Co. 
Voltage regulator.—B.T.-H. Co., £280. 


Hull.—The E.L. Committee of the T.C. on March 21st 
decided to inform the Lahmeyer Electrical Co. that, subject to the 
confirmation of the Council, their tender had been accepted for the 
supply of a steam dynamo, at £3,915. The Committee had twice 
previously recommended the acceptance of the tender, but the 
Council had declined to adopt the recommendation. 


London.—SrEPNEY.—The Electricity Committee recom- 
mends that, in order to make provision for next winter's anticipated 
load, the tender of Mesers. Babcock & Wilcox for two boilers, at 
£4,240, be accepted; further, that two additional stokers be 
obtained from the Underfeed Stoker Co., Ltd., for £433. 


ger 
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BATTERSEA.— The following tenders for annual supplies to the 
generating station have been provisionally accepted by the Elec- 
tricity Committee: 

W. H. Willcox & Co.—Oils and engine-room stores. 

Sloan Electrical Co.—Carbons. 

Ferranti, Dus epee nour meters. 

B.T.-H. Co.—Watt-hour meters. | | 3 

Callender's Cable & Construction Co.—Service boxes, with the exception of 
house service boxes of a capacity of 25 and 100 amperes; also supply of 
cables, provided the company undertake to maintain the whole of the 
cables supplied by them for a further period of one year. 

B.T..H. Co., and Edison & Swan Uni Electric Light Co.—Incandescent 


electric lamps. 
Pryke & Palmer.—Ironmongery, tools, &c. 


FuLHAM.— The E.L. Committee has accepted the following 
tenders for annua] supplies :— 


Packings, jointings, &c.—Messrs. H. Edmonds & Co. 
Street-lighting. &., goods.— Messrs. J. Gibb & Co. 
Fuse wire, &c.—General Electric Co., Ltd. 

House cut-outa, service boxes, éc.—Messrs. Lucy & Co. 
Engine oils.— Messrs. W. H. Willcox & Co., Ltd. 


Mansfield.—The T.C. has accepted the tender of the 
Mansfield Engineering Co. for a telephonic installation to the 
Clipstone pumping station at £314. 


Plymouth.—The T.C. has accepted tenders for annual 
supplies as follows :— 


Cables.—British Insulated & Helsby Cables, Ltd. 

Carbons.—Sloan Electrical] Co. 

Oils.~ Blumann & Stern; Duckham & Co.: Hawken & Co.; Н. Lawry, Ltd.; 
Stern Sonneborn. 

Street box and sub-station transformers.— British Electric Transformer Co. 

Trolley wire.— British Insulated & Helsby Cables, Ltd. 

Fittings, trolley line materials, &c.—Díck, Kerr & Co. 


А sum of £500 for Thermit welding on the Prince Rock section 
is included in the tramway estimates for the year. 


Rugby.—The U.D.C. has accepted the tender of W. T. 
Henley's Telegraph Works Co. for the supply of cable, at £121. 


Southend.— The T.C. has accepted the following tenders : 


Ferranti, Ltd.-—Meters, £144 6s. ; also a running contract for meters at the 
following prices :— Three amperes, £1 168. ; five ampcres, £2; 10 amperes, 
£2 5в. ; 18 to 25 amperes, £2 105.; 50 amperes, £2 17s. 6d. 


Walthamstow.—The U.D. Council has accepted the 
following tenders for boilers, generating and condensing plant, &c.:— 


Babcock & Wilcox.. .. £11,3°5 Alphons Custodis Co. .. £856 
Electric Construction Co. — 7,194 Johnson & Phillips 3 
Ledward & Beckett x 8,437 Patterson Engineering Co. 425 


CONTRACTORS’ COLUMN. 


OPENINGS FOR NEw BUSINESS. 
ACTON, №, Four houses (electric light intended) in Derwentwater Road. Е. 
Kerven, builder, Acton. 
BARNSLEY.—New theatre. North & Robins, architects, 203, Strand, London. 
CAMBRIDGE.—New County School. 


CARDIFF .—Out-patient's department at the intirmary. E. Seward, architect, 


Queen's Chambers, Cardiff. 
Enlargement of St. Dyfrig's church (£3,689). John Allan & Co., 
builders, Cardiff. 
CHISWICK.—Four high-class villa residences іп Duke's Avenue. Prentice and 
Co., builders, Pimlico. 
COCKTON HILL (DvnHaw).—New council school. County Education Com- 
mittee's architect, Shire Hall, Durham. 
GLOUCESTER.— Public schools. W. B. Wood, architect, 12, Queen Street, 
Gloucester. 
HALIFAX (Nonwoop GnEEN!.—Mission church. Howorth & Howorth, archi- 
tects, Old Bank Chambers, Cleckheaton. 
Additions to Clark Bridge Mills, W. Clement Williams, architect, 
29, Southgate, Halifax. 
LEICESTER.--Nursing home to be built at the Infirmary (£20,000). 
LONDON (DzPrronp).— Factory on site of 83-167, Childers Street. Stock, Page 
and Btock, architects, 9, Denman Street, London Bridge, S. E. 
(KENSINGTON).—Rebuilding and extension of Post Office, Archer 
Street (£5,000). H.M. Commissioner of Works, Storey’s 
Gate, B. W. 
(Bow, E.). —Additions to factory of the Britannia Folding Box Co., 
52, Dace Road, Bow, E. 
(Sr. PaxcRAS).— Municipal dwellings for working men. Joseph and 
Smithem, architects, 82, Queen Street, Cheapside, E. C. 
(Sor THWARK).— Building on site of 45-47, Union Street, and 34, Red 
Cross Street. E. Runtz & Ford, architects, 10, Walhrook, Е.С. 
(STRATFORD, E.).—Additions to factory for Messrs. Ling, Van der 
Wall & Co. M. Hudson, architect, 87, Finsbury Pavement, Е.С. 
(Borruwank).—Factory for Maltina Co., W. Egerton, architect, 12. 
Queen's Road, її. 
(Brixton).—Flats in Lyham Road. H. J. Capell, architect, 20, 
Lynette Avenue, Clapham, 8.W. 
(RorHEkHITHE).—HBnilding in Ilderton Road. J. T. Bressey & Son, 
architects, 70, Bishopsgate Street Within, E.C. 
(ROTHERHITHE).— Additions to Amicable Bociety's School. R. Pege, 
architect, 9, Denman Street, London Bridge, S.E. 
IsLiNGTON).—Meter Factory. G. H. Lovegrove, architect, 170, 
High Street, Shoreditch. 
(PurNEY). — Sunday school in Gwendolen Avenue. 


(BArrERHRGEA).— Factory and offices. E. Lawrence and Sons, builders, 


14, Wharf Road, Е.С. 
(BATTERSEA).—Re- building cstholic schools in Trott Street. 
(Kincsway).—Re-building church. | ии 
(HoLLowav).— Fire station. W. E. Riley, superintendent architect, 


1... 


MIDDLESBROUGH.—Hippodrome. G. F. Ward, architect, Birmingham. 

NEWCASTLE.ON-TYNE.—Extensions to Westmorland Road public schools. 
City Property surveyor. 

OLDHAM.—Conncil School. T. Hilton, architect, 7, Union Street, Oldham. 

POCKLINGTON.—Public schools. Building surveyor, County Hall, Beverley. 

ROCHDALE. - Infirmary is to be extended. 

SCARBOROUGH.—Enlargement of Scarborough railway station. Blackett 
and Sons, contractors, Darlington. 

STOCK PORT.— Public schools in Newbridge Lane. Cheers & Smith architects, 
Blackburn and London. 

STOKE-ON-TRENT.—A new Post Office is to be built. 

SURBITON.-——Additions to Tolworth hospital (£6,000). W. H. Woodrotfe, 
architect, 32, High Street, Borough, В.Е. 

THORNE (DoxcAs TER). Public school (42, 181). W. H. Smith, builder, Thorne. 

TORQUAY.—Secondary school to be built (£25,000). 

TON (Rnonppa).—New Bethesda chapel (£5,500). W. D. Morgan, architect. 
Pentre; contractors, Hughes & Stirling. Bootle. 

WILLESDEN, N.W.—Disinfecting station. А. W. J. Russell town clerk, 
Paddington. 


NOTES. 


Robertson Electric Lamps, Ltd., v. Robstone 
Lamp and Illuminating Co., Ltd.— This case again came 
before Mr. Justice Swinfen Eady on Friday, March 22nd. 
When it came before his Lordship previously, it was for an 
injunction, which he refused, his Lordship expressing the opinion 
that an early trial would be preferable, and he gave directions for 
the prompt delivery of pleadings. On Friday it was mentioned 
that defendants had offered to submit to a perpetual injunction 
restraining them, their servants, &c., from selling, or offering, or 
exposing, or advertising for sale or procuring to be sold any electric 
lamps or any apparatus or things used in connection with electric 
lamps not being of the plaintiffs’ manufacture under the name of 
“ Robstone,” or any name comprising that word, or any other name 
во closely resembling Robertson as to be likely to mislead or 
deceive the public into the belief that the goods manufactured or 
sold by the defendants were the goods manufactured or sold by the 
plaintiffs.— His Lordship assented to these terms. 


Galvanometer Mirror.—Although it is possible to 
suspend a galvanometer mirror in such a way as to suppress the 
effects of horizontal vibrations—for instance, by accurately 
balancing the eystem about the axis of suspension, the latter being 
of the marine type, and by electro-magnetic damping—it is much 
more difficult to get rid of the oscillations about a horizontal axis, 
which may render telescope reading impossible. A neat device is 
described by Mr. E. F. Northrup in the Physical Review of February 
last, by means of which the vertical movement of the image is 


entirely suppressed. This is shown in the figure below, where a is the | 


j ————--- 


TELESCOPE 


front elevation of the moving coil of a galvanometer, and в is aside 
elevation of the same. It will be seen that the coil is fitted with 
two mirrors at an angle of 90* with one another. Rotation of this 
system about a horizontai axis has no effect on the view of the 
scale through the telescope, and further, if the scale and telescope 
are vertically raised or lowered together in an arc of which the 
mirror is the centre, the image of the scale remains visible in tbe 
telescope without separate adjustment, making it very easy to tind 
the scale. The double mirror system otherwise behaves exactly like 
a single plane mirror, and by placing a suitable lens in front of it, 
a spot of light can be cast upon a scale if desired. 


Institution Notes and Lectures.—SHEFFIELD Society 
OF ENGINEERS AND METALLURGISTS.—On 18th inst. Mr. A. Piggott, 
of Manchester, lectured before this Society on ''Water-Tube 
Boilers: their Value for the Utilisation of Waste Heat Generally." 
Prof. Ripper presided. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.— 
On Tuesday last week a paper was read by Mr. Wilfrid L. Spence 
on “The Mechanism of Power Transmission from Electric 
Motors.” 

THE INSTITUTION OF ELECTRICAL ENGINEEBS.— A8 announced 
by the President at the ordinary general meeting on 21st inst., the 
Council has elected Prof.J. J. Thomson, D.Sc., Cavendish Pro- 
fessor of Experimental Physics at Cambridge and Professor of 
Physics at the Royal Institution, an honorary member of the 
Institution of Electricai Engineers. 
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A Medical Electrician's Will.—4A correspondent 
writes: Dr. James Gale, M.A., PhD, F. S. S., F. C. S., of 124, 
Adelaide Road, South Hampstead, N.W., formerly of Plymouth, 
the blind medical electrician, who died on February 12th last, 
aged 73 years, left estate of the gross value of £11,333 158. 9d., 
of which the net personalty has been sworn at £10,691 9s. 3d. 
The deceased was reported to have taken а sum of £50,000—the 
largest fee ever known to have been paid for medical electrical 
attendance. Dr. Gale had appeared before their Majesties the 
King and Queen and the late Queen." 


Reyrolle Debating Club.—The third meeting of this 
club was held on Friday, March 15th, when Mr. Fullagar read a 
paper on Thermo-dynamies.“ dealing chiefly with the limitations 
to possible efficiency which follow theoretically from the considera- 
tion of Carnot's cycle and the limits of temperature obtainable in 
practice. On Thuraday, March 21st, Mr. Coates resumed the dis- 
cussion on “Current Transformers," dealing with their mechanical 
construction, and by the aid of diagrams he explained the principal 
considerations in the electrical design. Mr. Reyrolle occupied the 


Assessment of Warehouse Property.—The secretary 
of the Machinery Users’ Association writes as follows: — May I 
call your attention to a decision of far-reaching importance to 


occupiers Cf rateable property, which has recently been given in the 
case Rex v. Melladew, by the Court of Appeal. 


The point at issue was to determine the question of liability for 


the payment of the local rates in respect of a building situated at 
Liverpool, and used for the purposes of a warehouse, it having been 
contended that there was no liability attaching thereto for the 
payment of the rates, inasmuch as all the tenant’s fixtures апа 
utensils having been removed, and the building put into the market 
to be let, it was like an empty house and its owner was not liable to 
be rated. The Court of Appeal have, however, decided that having 
regard to the character of the user of property of this class, and to 
the fact that the owners occupied other warehouses, and that in 
thie particular case it was possible for the owners at any time to 
resume its occupation, the local authority were justitied in 
demanding the payment of the rates. As you will see, thi» decision 
is of far-reaching effect, and likely to be very prejudicial to occupiers 
of all classes of property who are subject to fluctuations in trade. 
In the opinion of my Committee, this judgment is contrary to the 
intentions of Parliament and to previous decisions of the High 
Courts upon questions of this character, and it is proposed to call a 
mecting of those of the members of this Association who are affected 
by the judgment, with a view to endeavouring to arrange to carry 
the appeal to the House of Lords. The question is particularly 
important in the case of associations or companies controlling a 
number of works, as I am aware that it is sometimes found to be 
necessary to keep one or more, and sometimes parts of works idle for 
considerable periods, owing to the course of trade, or to some cause 
connected with the property itself. The decision I have referred 
to was given in connection with warehouses, but will apply with 
equal force to any other classes of property which are subject to 
the same circumstances as were stated in the case submitted for 
decision. It appears to me that the judgment of the Court of 
Appeal would also be held to cover the case of works which were 
idle owing to bad trade or other causes, but were not put into the 
market to be let. It bas, therefore, occurred to me that the interest 
of many of your readers in the question is sufticiently important to 
warrant my making the suggestion that they should support the 
action of tbis Association by identifying themselves with the 
proposed combination. I shall be happy to give further informa- 
tion upon the subject to any of your readers who may desire it. 


“J. B. CALDWELL, Secretary” 


Canadian Power Supply. — OTrawa. — An inter- 
esting debate took place on January 29th in the Dominion 
Parliament on the Government Bill to regulate the exportation 
of electrical power, &c., which has now reached the com- 
mittee stage. Mr. W. F. Maclean complained that the Bill did 
not contain any provisions which would prevent the exportation of 
power tothe United States by some of the companies now operating 
in Canada. Не favoured the prohibition of exportation from 
Canada of electrical energy, which should be kept for the use of 
the railways and other enterprises contributing to the develepment 
ofthe Dominion. One company now operating in Canada, the 
Ontario Power Co, had already spent $4,000,000 on transmission 
lines in the United States, but had not invested $1 for similar 
gervice in Canada. The Rankin Co. had also contracted to export 
90,000 H.P., and the Bill would not, he contended, touch either of 
these companies. The Niagara Falls Co. was making no effort to 
anpply Canadian consumers, and the Electrical Development Co. 
was seeking powers to export power. Under these circumstances, he 
would a:k whetber, following the recommendation of Canada's own 
commissioners, there was anytbing in the Bill to protect the public 
interests in Canada. He advocated the imposition of a sufficient 
export duty to control existing organisations, or any big merger 
which it was ramoured might be formed. "The Minister in charge 
ofthe Bill pointed out that the Bill specifically stated that only 
surplus power might be exported, and that under licence, which 
might be revoked, should any company fail to supply a fair quota 
to meet the Canadian demand. If there was a market for power in 
a foreign conntry, there was no reason why power should not be 
exported, after the demand of the home consumer had been met. 
The provisions of the Bill would be applicable to the 
existing companies as well as to those incorporated ia the future. 
Mr. Cockshutt took exoeption to the Minister's estimate of the 


market for Niagara power. Witbin & radius of 125 miles of the 
Falls, there was a demand for 100,000 н.р. Mr. Bristol thought 
tbat before the companies were called upon to install expensive 
plant, it was only reasonable they should have some idea as to the 
length of licences and the amount of power which they would be 
permitted to export. Не suggested that it would be wise to 
place a time limit on the licences, and that before the licences 
were put into effect, there should be an investigation as to the 
amount of power that could be reasonably used in Canada during 
the period in question, so tbat the people of the Dominion would 
have the benefit of any doubt. With regard to the clause which 
enabled tbe Minister to fix the price of electrical power in Canada, 
he poioted out that the Province of Ontario bad agreements with 
certain companies for the development of electricity at Ni 

Falls, and thought that in the circumstances it would be wise to con- 
eult the Provincial Government of Ontario in the matter. Mr. 
Lancaster, in opposing the Bill, contended that Canada must 
protect herself. The Minister in charge of the Bill stated that the 
policy of the Government was to retain in their own hands power 
to regulate the prices at which electric energy could be supplied to 
the Canadian consumer, and, while endeavouring to protect the 
interests of the consumer, to extend protection to the interests 
of capital, and not to allow themselves to be stampeded 
by silly newspaper contentions and outcries against huge and 
aggressive companies. There had been from first to last the best 
of understanding and co-operation between the Government of 
Ontario and the Dominion Government in regard to the Bill. The 
intention was that the Government would not be satisfied without 
an inspection of the books of the company to ascertain what 
amount of electrical energy was exported. The Bill carried out 
the principle that only the surplus of power after Canadian 
requirements had been met should be exported. Replying to a 
member, the Minister stated that by United Btates legislation, the 
import of power from Canada was limited to 160,000 E. p., but the 
full amount was not yet being exported. "The Bill was advanced a 


further stage, and the House went into Committee on the various 
clauses. 


German Competition from 1he Teutonic Point 
of View.—The complaints made in England regarding German 
competition have induced & prominent expert in the German 
electrical industry to publish a statement which purports to repre- 
sent the Teutonic point of view on the question. In the first place, 
it is stated tbat the assumption put forward that the imposition of 
import duties would seriously hamper foreign competition is as 
incorrect as the supposition as to the causes of foreign rivalry— 
namely, cheaper continental labour conditions, the selling of goods 
below the proper prices, &c. The statement, which was published 
by the Berlin Toycblatt, proceeds to refer to the early days of 
electrical work in Kngland, and submits that the financial crashes 
of that period dissipated any interest which the public might bave 
even for manufacturing businesses. In the meantime, tbe German 
industry was being inaugurated slowly and with caution. The 
large firms began to construct normal or standard types of machines 
in order to be able to turn out any kind cheaply and on a large 
scale. In England, however, the old system was departed from, 
and makers built single machines to meet the wishes of some con- 
sulting engineers. From that time inquiries in England have been 
for all sorts of machines of abnormal type, which naturally cannot 
be produced at the prices of standard classes. But in those cates 
where the great principle of bulk production is followed 
the English maker is as competent as he was prior to the industrial 
development of Germany. As an instance, the expert cites the 
Tangye pumps, which have been bought all over the world notwith- 
standing protection and even almost prohibitive duties. Similarly 
the German makers find it possible to compete in most countries 
even in the face of high freights and import duties. But it 
cannot be said that these German firms are able to show such 
sales in England, as compared with their transactions in other 
countries. The national sentiment in England forme, without any 
doubt, a great and effective protection for English industry, and 
the cases where a foreign company has obtained an order for a 
tramway or power station are of such seldom occurrence as not to 
be worthy of mention; whilst the cable business is in the hands of 
a syndicate, and the municipal Councils do not want any foreign 
tenders. The only branches in which the competition of German 
electrical firms has specially made itself felt recently are in mining. 
iron and steel works, the textile industry, &c., special and difficult 
problems of winding and lifting machinery, pumping, rolling trains 
and the driving of looms; and in these cases the question of price 
is not the most important consideration. For years tbe Germans 
have devoted special attention to these branches in all their details, 
and they have thus obtained an advantage of many years’ work 
over England and America in the technical execution of such 
installations. so as to solve every problem met with in these in- 
dustries. The expert proceeds to observe that the first serious 
mistake made by England was tbe introduction of the Trade Marks 
Act, imposing notification of the origin to be affixed to foreign 
goode, and thus causing purchasers to buy direct and not through 
England. In his opinion the discussions as to the causes of com- 
petition between England and Germany are based upon a totally 
erroneous comprehension of the existing situation. The truth ie, 
he declares, that England has ceased to be the sole industrial 
country; but it is, and remains, the clearing house of the world. 
This position has in itself a far higher importance and greater 
influence, and, at the same time, requires incressed and less 
fluctuating profits. In this respect it is the most intimate interest 
of England to obtain the best qualities, and to buy them in the 
cheapest market. In conclusion, the expert remarks that it is best 
for England that the industries of other countries should remain 
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capable of efficient production, in order that the former country 


may constantly be able to expand and increase its business, and 
furnish its customers with the best goods from the cheapest 


market. 

A Blast-Furnace Gas Power Installation.—Though 
Germany and Belgium have made great and rapid progress in 
utilising the waste gases of their blast furnaces, but few firms in 
Great Britain have taken the question seriously in hand. 
For some three years the firm of Sir Alfred Hickman, Ltd., 
of Ettingshall, Wolverhampton, have been using their waste 

ases for blowing and for power purposes. This firm pur- 
chased the large blowing engine which was on view at the 1900 
Paris Exposition, and it is now working the blast furnaces or 
assisting the steam blowing engines. Another large blowing engine 
of 1,000 H. P. with positively actuated air valves has been supplied 
by the Premier Gas Engine Co., of Sandiacre. It has now been at 
work for 24 years, and the cylinder is in perfect condition inter- 
nally, smooth and free from scratches, and has not worn a sixty- 
fourth of an inch. The Premier Co. have also supplied them with 
otber eogines of 500 H.P. for power purpose, which are driving electric 
generators by means of ropes. The foundation is down ready for 
an engine of much larger size, which will soon be erected so that, 
including also a Crossley engine which has been some time at work, 
this ironworks is employing, or soon will be, some seven or eight 
engines using blast furnace gas. No trouble appears to be experienced 
from dust. The crude gas from the furnaces is passed through deposi- 
tors and scrabbers which get rid of the major portion of the dust, but 
there is even then a fine residue of dust still remaining which must 
not be allowed to enter the engines. This fine dust gets through 
all ordinary cleaners, and it is necessary to get rid of it dynamic- 
ally. For this purpose the gas is passed through fans, which rotate 
at a high velocity and put the gas into a state of intense whirling 
movement. The dust, which is of greater specific gravity than the 
gas which carries it, is thereby endowed with a centrifugal or tan- 
gential energy superior to that of the gas, the mere difference of 
specific gravity being intensified by movement. The dust is thus 
flung outwards upon the fan casing. Into the side of the casing 
water jets are admitted. These are caught by the fan blades and 
sprayed through the gas and forcibly dashed on the circumference 
of the casing, thoroughly wetting the dust and washing it down, 
as well as keeping clean the fan blades. The dirty water escapes 
from the lower part of the fan casing by way of a water seal, and 
flows away and may be used again after passing a settling pond. 
At the above works three of these fans are placed in series, from 
the first of which the water flows away black in colour, but from 
the third it escapes very little discoloured, showing that the dirt 
and dust have been got rid of in the first two fans. The progress 
of the last engine has been somewhat delayed by the fire which 
destroyed the roof of tbe engine room and damaged the engines 
considerably, but the damage has now been mostly made good. 
Though the load on the power engines is very variable, as shown by 


the wide fluctuation of the ammeter, the voltmeter needle 


remains steady with a scarcely perceptible vibration, and the whole 
installation is a proof of what the gas engine will do in steady 
driving. We note that the Premier Gas Engine Co. adbere to the 
use of a scavenging charge. They find that by its means tbey get 
a much greater power from a given cylinder and perfect freedom 
from back firing. This is particularly noticeable in comparison 
with the Belgian engine, which frequently back fires, resulting in 
serious slowing down of the speed of this big engine, a matter of 
comparatively small importance ia one of several blowing engines, 
though quite inadmissible with an engine doing electrical work. 


Pyrometers.— Formerly the manufacturer depended 
entirely on the trained eye of a workman for the regulation of the 
temperature at which his processes were carried out, and, as a con- 
sequence, the acquired knowledge departed with the workman. On 
the other hand, it is necessary now to establish a series cf tempera- 
tures, by means of a pyrometer, for the most economical working, 
and this constitutes a permanent record and can be duplicated at all 
times. Such a rational procedure has been utilised almost universally 
in the steel trade of America, and, to a smaller degree, in Europe. 
Its advantages over the older rule-of-thumb methods are at once 
obvious, for the personal element. is entirely eliminated. The pyro- 
meter in its original form, was discovered and made use of by Le Chate- 
lier, who employed a two-metal contact ав the source of an electric 
current. According to a well-known law, different current strengths 
are developed for different temperature differences at the point of 
confact, and tbis simple device may be used in the place of the most 
sensitive form of thermometer. This type of apparatus is still very 
lurgely in use to-day, development baving been made chiefly in the 
form and the method of recording. The recorder has in шапу cases 
been a real difficulty to overcome, for the currents to be measured are 
ко small that a pencil attachment on the recording arm would offer 
too great a resistance for such work as requires а high degree of 
accuracy. This bas been overcome in a new form, due to Bristol, 
in a very ingenious manner. The recording arm, instead of being 
dragged along a cbart, is compelled to make a series of dote. 
caused by a suitable vibratory motion, reducing, in this 
manner, the resistance to a minimum. For the instant 
determination of the temperature of molten metals, Bristol 
employs an interesting modification of the old thermo-electric 
couple, the wires at the hot end being left separated. The couple 
is dipped into the bath and makes contact with the two elements, 
completing the circuit and immediately indicating the temperature 
оп а recording chart. When the couple has worn away to a length 
of about 1 ft., the fire end is replaced by a new one. Another type, 
entirely different from the former, is that in which tbe varying 
resistance of a metal at different temperstures, is employed as a 


thermometer. These have a very wide range, and can be used at 
a temperature of 2,200° F. They are extremely sensitive, and 
respond very quickly to temperature changes. These can be placed 
in inaccessible positions and read from a considerable distance. 
So' sensitive is the Whipple form, that every change in temperature 
due to the feeding of the furnace can be read with ease. In fact, 
it might be used in this connection to discover au inefficient stoker. 
In the Brown form the varying expansion of two different sub- 
stances is employed as the temperature indication, and can be used 
up to 1,500" F. Inside a steel tube are graphite rods, having 
practically no expansion, and the indication of the instrument is 
caused by the difference in expansion of the outer seamless drawn- 
steel tubing and the graphite rods. Above these rods is steel 
tubing with pieces of brass, by which tbe instrument is accurately 
compensated, for various insertions in the heat. In the head of the 
instrument is a multiplying movement to magnify the indication. 
In the Price form the old couple action is made use of in various 
modifications. The wires are insulated in fireclay, porcelain or 
asbestos tubes depending on the temperature required. For very 
high temperatures a further protective case is used. In such cases 
platinum, iridium and rhodium are the only metals possible, and 
these are coupled two in series to obtain greater precision. In this 
tvpe the cold end of the couple need not extend far from the heat, 
but may be joined there by certain wires of a metal, which develop 
а counter E.M.F. equal to that set up by the cold end. In this 
iustrument the indication is made by means of a spark from the 
recording arm, through a continuous sheet of paper to a contact 
below. Last of all, there is the radiation pyrometer which has now 
been made iuto а continuous recording instrument. In the Féry 
type the total radiation in connection with the Stefan-Boltzmann 
law is made use of and employed to indicate varying temperatures. 
— Electro- Chemical and Metallurgical Industry. 


Glasgow Contractors’ Dinner.—The fourth annual 
dinner of the local branch of the Electrical Contractors’ Association 
was held in the Grosvenor Restaurant, Glasgow, on 21st inst., with 
Mr. William M'Whirter in the chair. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELEOTBRICAL REVIEW posted as to their movements. 


Central Station Officials.—The annual staff. dinner of 
the Croydon Corporation electricity works was held recently under 
the presidency of Mr. ALEX. C. CBAMB (borough electrical engineer). 
The guests included the Mayor (Councillor Keatley Moore), and 
members of the Lighting and Electricity Committee. Mr. Cramb 
referred to the new metal'ic filament lamp, which would reduce 
electricity bills by one half. This would mean diminished revenue 
for them, but the public would want more light. Regarding their 
opponents, the gas companies, the latter bad the advantage of a free 
hand in every respect, being able to fix fittings and maintain 
mantles. They (his bearers) were a little bit sure about it, and the 
fight against this competition was harder than the ratepayers 
knew. Regarding a recent offer of the gas company to lighta 
portion of the town free for six months to show the superiority 
claimed for gas over are lighting, Mr. Cramb said the company 
would put up the latest modern high-pressure lamps, and then 
compare them with arc lamps fixed eight years ago, and now being 
replaced. He recommended ratepayers to notethe quality of by- 
street gas lighting. Councillor Betteridge (acting chairman of the 
Committee) expressed tbe great confidence the Committee had in 
Mr. Cramb, and his assistant, Mr. Burr. 

The Hanley T.C. has increased the salary of Mr. C. H. YEAMAN, 
the electrical engineer, from £320 per annum to £350, with annual 
increments of £10 to £400. 

The staff of the Heckmondwike Electricity Works held their 
annual supper or 21st inet. commencing at 12.30 am. Mr. G. H. 
Carter, Consulting and Resident Engineer, presided and gave a 
short speech on the growth of the station. Atter supper the early 
hours of morning were spent in smoking, and songs, &c., were 
rendered by members of the staff. All p:ssed off satisfactorily, 
though we are informed that Mr. C. Radcliffe, switchboard 
attendant, composed an ode on the station staff. 

The Cardiff Electrical and Tramways Committee, on Friday, 
appointed Mr. C. G. M. New, General Assistant to Mr. ARTHUR 
Erris, Electrical Engineer, as Deputy Electrical Engineer, at a 
salary of £200 per annum, rising by £10 a year to £250. | 


Tramway Officials—Mr. J. W. Hupsox. chief 
inspector of the Nelson tramways, has been appointed manager ot 
the Todmorden Corporation motor-'bus department. 


Ceneral.— MR. D. О. Evans, manager and engineer for 
North Wales for the National Electric Construction Co., Ltd., has 
transferred his oftice from Bangor to the electricity works, 
Carnarvon, to which address all business communications are in 
future to be sent, 

The British Australasian says that Mr. B. Deacon, enyineer and 
general manager of the Electric Supply Company of Victoria, bas 
returned to Australia from a seven months’ trip to England. 
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Mr. J. F. Warts who has represented Messrs. Siemens Brothers, 
in Birmingham and the Midlands for the past 34 years, is leaving 
that district to take up а position at Messrs. Siemens Brothers’ 
Dynamo Works, Ltd., Westminster. 

Mr. A. HART, who was for nearly nine years works manager to 
Messrs. Bruce Peebles & Co., Ltd., has now started business on 
his own account as electrical engineer and contractor, making a 
speciality of repair work, re-winds, renewals, &c, for which he has 
a suitably equipped workshop, and will trade as A. Hart & Co., 
electrical engineers, Bonnington, Edinburgh. On leaving his 
old firm, the staff presented him with a silver-mounted tantalus, 
and Mrs. Hart with a silver kettle. 

We learn that the followinz “Simplex Conduit” representatives 
have been awarded the Collaborateur Medal at the Milan Exhibi- 
tion:—Mr. L. N. Waterhouse, mannging director; Mr. B. H. 
Howell, the Co.'s late controlling agent for Europe; and Mr. 
Nicola Romvo, the Co.'8 Italian agent. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Marconi International Marine (ommuniention C^. 140, 
(London) (65,759).— Issue on February 8th of £4,0007 per cent. deb. ntures, part 
of series created November 20th, 1905, to secure 425.000, charged on the coni- 
pany's undertaking and property, present and future, including uncalled 
capital. Notrustees. Previously issued of same series: £16,000. 


Consoltdated Supply Co., Ltd. (85.838).— This company’s 
annual return was filed on January 95th, when 25,000 ordinary and 17,017 
preference shares had been taken up out of a nominal capital of £70,000 in 
25,000 ordinary and 25,000 preference shares of 21 сасћ. £1 per share has been 
сед up оп 1,517 preference, and 41.514 10s. has been paid. £2 10s. remains in 


arrears. £40,500 is considered as paid on 15,500 preference and 25,000 ordinary. 
Mortgages and charges: £12,500. 


Adelaide Development Co., Utd, (64,393).—This c^ompanv'a 
annual return, made up to December 31st. was tiled on February llth. The 
entire capital of 2412.500 in £10 shares has been taken up. £10 per share has 
been called up on 3,700, and £3 per share en 250 shares, resulting in the receipt 


co 809 shares are considered as fully paid. Mortgages and charges: 
^ 1 * t 


Lamb Electrical Bleaching Co., Ltd. 91,562) -Iseue on 
Februars "th of £8005 per cent. debentures, part of series created January Isth, 
1907, to secure £15,000, charged on the company's undertaking and property, 
present and future, except uncalled capital. No trustees. Previously issued of 
ва пе series: £14,200. 

Issue on February 7th of £1,500 6 per cent. second mortgage debentures, part 
of series created January 18th, 1907, tos: cure £15,000. charged on the company’s 
undertaking and property, present and future, except uncalled capital. No 
trustees. Previously issued of saine series: £11,725. 


New Ignition Syndicate, Ltd.. London (91,175 —-£600 6 per 
cent. debentures, created January 17th and dated January 25th, charged on the 
company’s property, present and future, including upealled enpital, have been 
registered, No trustees. 


St. Anstell and Di-trict Flectrie Lighting and Power Co., 
Ltd. (66,342) —Issue on February llth of £550, and on February 12th of £100 
5 per cent. debentures, part of series created June Ist, 1904, to secure 12.000, 
charged on the company's undertaking and property, present and future, 


inclnding uncalled capital. No truste.s. Previously issued of same ser es: 
41, 000. 


Electric Carriage and Storage Co., Ltd. (73 476).— Tb is 
company's annual return was filed on December 31st, when seven shares had 
been taken up out of a nominal canital of £100 in £1 shares -£7 had been 
received. Mortgages and charges: Nil. 


British Electric Light Wiring Co., Ltd. (58.013) —Thia 
company's annual return was filed on Jannary I5th, 1907, when 156 shares had 
been taken up out of a nominal capital of 410.000 in £1 shares; £l per share 
has been called up and £152 10s. has been received, leaving £8 108. in arrears. 
Mortgages and charges: Nil. 


Anglo-Spanish Electricity Co., Ltd. (62.655).— This com- 


bany's annual return was filed on January 18th. when seven shares had been 


taken up ont of a nominal capital of £100 in £1 shares. Nothing has been , 


called up. Mortgages and charges: Nil. 


Private Wire and Telephone Installation Ca, Ltd. 
(76.888).—This company's annual return was filed on January 9th, when 3,807 
shares had been taken up out of a nominal capital of £10,000 in £t shares; £1 
per share has been called up and paid on seven, and £3,400 is considered as paid 
on the remainder. Mortgages and charges: £5,500. 


Engineering Instruments, Ltd. (66,427) —Thia company's 
annnal return was filed on December 17th, when 15,000 ordinary and 12,500 
deferred shares had been taken up out of a nominal capital of £50,000 in 37,500 
ordinary and 12.500 deferred shares of EI each. 41 per share has heen called 
up on the ordinary and £15,006 has been received. 12.500 deferred shares are 
considered as fully paid. Mortgages and charges: £3,000. 


Perth Eleetric Lighting Co., Ltd. (55,898) —This company's 
annual return was filed on February &th, when seven shares had been taken up 
out of a nominal capital of £1,000 in £1 shares. Nothing has been called up. 
Mortgages and charges: nil. 


John M. Kaiser, Ltd. (electrical cogineers, Birmingham , 
(91,839. - А £100 5 per cent. debenture, dated January 30th, 1907, charged on the 
company's undertaking and property, present and future, including uncalled 
capital. has been registered. Holder: 8. F. Wright, 39, Corporation Street. 
Birmingham. 


Zone Dynamo and Motor Patents Co., Ltd. (79,568).—Tbia 
company’s annual return was filed on January 10th, when 1,207 preference and 
600 ordi: ary shares had been taken up out of a nominal capital of £2,700 in 
1.800 preference and 900 ordinary shares of £1 each; 5s. per share has been 
called upon 1,200 preference апа £1 per share on seven preference, resulting in 
the receipt of £307 ; 600 ordinary are considered as fully paid. Mortgages and 
charges: Nil. 


Electric Power Development Ca., Ltd. (82,£04).—This com- 
auy's annual return, made up to December Slot has been filed; 462 shares 
have been taken пр out of a nominal capital of £50,000 in 500 shares of £100 
each; £85 per sbare has been called up, resulting in the receipt of £39,195 ; £75 
remains in arrears. Mortgages and charges: Nil. (Original capital £25,000 in 
£100 shares. Increased February, 1905.) 


Delagoa Bay Development Corporation, Ltd. (76,099). —This 
company's annual return was filed on January 7th, when 267,400 shares had 
been taken up, in addition to 40 forfeited, out of a nominal capital of £902,000 in 
£1 shares. à per share has been called up on. 177.440, resulting in the receipt 
of £177.1410, including £40 on forfeited shares. 90,000 shares are considered as 
fully paid. Mortgages and charges: £180,000. 


Lindsey 'LightiRailway Syndicate, Ltd. (82.631).—This com. 
pany'sannuunl returned was tiled on January lith, when £2,200 shares had been 
taken up out of a nominal capital of £10,000 in £1 shares; 108. per share has 
been called up on £993 5s. on 1,200, and &1 оп seven, resulting in the receipt of 
£N03 10s. Mortgages and charges: nil. 


D. Santoni & Со. (1906) Ltd. (electrical engineers, London“, 
(83,277).—Issuce on February th of £1,000 6 per cent. debenture, part of series 
created February 19th, 1907, to secure £2,000 charged on the company's business 
and other assets, present and future, including uncalled capital. Holders: 


Barclay & Co., 24, Southwark Street, В.Е. No trustees. No previous issue of 
saine series, 


Copingers, Ltd. (90,438).—This company's annual return was 
filed on February 16th when 787 shares had been taken up out of в nominal 
capital of 42.000 in £1 shares. £1 per chere has been called ap on 87, and £37 


has been received, 750 shares are considered as fully paid. Mortgages and 
charges: Nil. 


City of Ely Electric Light and Power Co., Ltd.'(85444). 
—'This company's annual return was filed on December 31st, when 3,008 shares 
had been taken up out of a nominal capital of £5,000 in £1 shares. 28. per share 


85 been called up, and £300 6s. has been rec:ived. Mortgages and charges: 
y l. 


Witting, Eborall and Co., Ltd. (71,038.)— This company’s 
annual return was filed on January Sth, when the entire capital of £40,000 in 
1.150 A and 850 “ В’ shares of 420 each, had been taken up. £4 per share 
has been called up on the '* B” and £3,400 has been received. £23,000 is con- 
sidered as paid on the 1,150 A shares. Mortgages and charges: Nil. 


Hyderabad Electric Light and Traction C»., Ltd. (80,635): 
—'This company's annual return was filed on January 24th, when 27 shares bad 


been taken up out of a nominal capital of £10,000 in £1 shares. £27 has been 
received. _ Mortgages and'charges : Nil. 


Engineering Instruments, Ltd., London (66,427) —Issue on 
February 15th of £300 5 prr cent. debentures, part of series created November 
30th, 1906, to secure £5,000 charged on the company's underraking and pro- 
perty, present and future, including uncalied capital. No trustees. Previously 
issued of the same series: £2,110. 


Brittsh Columbia Electrie Railway Co., Ltd. (51,988) — 
A trust deed dated February 28га, 1£07, securing perpetual consolidated deben- 
ture stock not exceeding the amount paid or credited as paid on the capital for 
the time being issued (the deed being stamped to cover £300,000) has been 
registered. Property charged: The company's undertaking and property, 
present and future, including uncalled capital. Trustees: British Empire 
Trust Co., Lid., 81, Bishopsgate Street, Within, E.C. 


James & Browne, Ltd. (electricians, &c., Hammersmith), 
(72,372).—Issue on February 20th of £400 5 per cent. debentures, part of series 
created June 29th. 1906, to secure £6,000, charged on the company's under- 
taking and property, present and future, including uncalled capital. ‘Trustees: 
J. W. Ellis, Portland House. Basinghall Street, E.C.; and E. Hughes, 106, 
Holland Road, Kensington. Previously issued of same series: £3,940. 


CITY NOTES. 


Metropolitan Electric Tramways, Ltd. 


THE directors’ report for 1906 states that the total revenue from 
all sources amounted to £242,883, but out of this sum they are 
reserving until next account £27,476, being one-half of the 
dividends received from the North Metropolitan Tramways Co. 
during that vear. The traffic receipts amounted to £179,600, 
showing a satisfactory increase cf £39,560. The profit and loss 
account shows а uet credit balance of £39,743, after providing 
£8,270 for renewals and reconstruction, and writing down pre- 
liminary expenses and other items by £3,233. Adding the amount 
brought forward from 1905, there is а total of £44,445 to be dealt 
with. Out of this there has been paid the dividend of 5 per cent. 
for the year on Ње pre’erence shares, amounting to £25,000. The 
directors recommend that a dividend of 4 per cent be paid on the 
ordinary shares for the y«ar, and that the balance of £3,791 be 
carried forward. 

In March, 1906, the company issued £76,200 debenture stock as 
fully paid in exchange for tbe like amount of 35 per cent. deben- 
tur s in the North Metropolitan Tramways Co. This stock carries 
interest at the rate of 34 percent. per annum up to and including 
December 31et, 1908, and thereafter at the rate of 44 per cent. per 
annum. The debentures so acquired have been surrendered and 
cancelled, the company's liability to the North Metropolitan Tram- 
ways Co. in respect of the balance due on the purcbase price of the 
Middlesex Tramways being correspondingly reduced. A further 
£2,300 North Metropolitan debentures have been acquired by pur- 
chase in the market and cancelled. At tbe close of the year the 
company's indebtedness in respect of these debentures stood at 
£52,700. At December 31st, 1906, the issued capital of the com- 
pany was:— 

£500,000 in 5 per cent. cumulative preference shares of £1 each, fully paid. 

£391,837 in ordinary shares of £1 each, fully paid. 

£314,016 in deferred shares of £1 each, fully paid. 

£350,000 in 43 per cent. debenture stock, and 

£76,200 in 34 per cent. debenture stock. 

On March 31st, 1906, the North Metropolitan Tramways Co. 
eurrendered to the L. C. C. the lease of the Council's Northern Tram- 
ways. A return of capital out of the proceeds of the surrender, 
amounting to £3 10s. per share, was authorised by tbe sbareholders 
of that company in July last, and since the close of the year has 
been sanctioned by the Court and paid. The proceeds have been 
applied in paying off the temporary loans of £220,759 арм 
in the balance-sheet, and providing for the redemption of the 
outstanding 34 per cent. debentures of the North ‘Metropolitan a 
The company received dividends from the North Metropolitan Co. 
of 148, per share for the year. 
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During the year the reconstruction of the Harrow Road and 
Paddington tramway has been completed, and further light rail- 
ways have been electrically equipped and opened for public traffic. 
The following stat »ment shows the mileage of lines in operation at 


December 31st, 1906 :— 


Tramways and light railways opened prior to 1906 . 

Harrow Road and Paddington Tramways (open 
22nd, 1906) .. T Rr. c» M АЕ 85 : 

County of Middlesex light railways, as under— 
Cricklewood to Willesden Green (opened March 81st, 1906) .. 
Wood Green to the Alexandra Palace (opened April 11th, 1906) 
North Finchley to the Hertfordsbire boundary (opened August 


4th, 1906) .. ‚+ Р aD T" M Nn T 
Harlesden to Btonebridge Park (opened October 10th, 1906) 
Wood Green to Bowes Park (opened November 28th, 1906) 


ed December 
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New lines are being constructed by the County Councils of Middlesex and 
and Hertfordshire, and it is anticipated that 6 miles of extensions will be 
opened during the present year. The new depét at Stonebridge Park, which 
was completed inthe autumn, will accommodate all the cars required for work- 
ing the Harrow Road tramways and the adjacent light railways opened and 
under construction. Forty new cars have been purchased, bringing the com- 
pany's stock to 190. The Manor House depot is being converted into store 
rooms and offices for the company's traffic and engineering departments. 

The following Light Railway Orders, authorising the construction of lines to 
be worked by the company, have been confirmed and issued by the Board of 


Trade :— . 
Mileage 

Order. Owner. authorised. 
M. F. 
Watham Cross and Enfield .. The Middlesex County Council .. 4 6 
Cheshunt .. ЛЕ x .. The Hertfordshire County Council 3 4 
Tottenham and Walthamstow The company wi vr eas x 1 4 
9 6 


A serious accident occurred in June, 1906, on the Highgate Arch- 
way tramway, resulting in three deaths and injuries to other 
persons. The whole of the pecuniary loss is covered by insurance. 
An agreement has been made with the L.C.C. by which the com- 
pany's Stamford Hill tramway will not be purchaseable by tbe 
Council under the Tramways Act, 1870, until 1930. An agreement 
made with the Hornsey Corporation and the L.C.C., varying the 
dates at which certain small portions of the tramways in London 
and Middlesex belonging to the company are purchaseal!e under 
Sec. 43 of tbe Tramways Act, 1870, has heen confirmed by Parlia- 
ment. Under this arrangement the company will bave a terminus 
at Manor House, in the County of London, until the year 1930. 
Under the terms of an agreement made by the Harrow Road and 
Paddington Tramways Co. with the. Willesden U.D.C., the com- 
pany were precluded from opening the purchased tramway with 
electric traction without the consent of the Council until tbe agreed 
street widenings had been completed. An agreement bas been 
made which bas enabled the company to open tue lines pending the 


completion of the widenings. 
The company's investment in the North Metropolitan Electric 


Power Supply Co., inclusive of loans, amounted at December 31st 
last to £380,988. It is yielding an encouraging return, and the 


‘directors consider that the business of electric power supply is 


developing satisfactorily. The revenue from the sale of energy 
тав £43,686, an increase of £11,420 upon the preceding year. 
Under the powers obtained in their Act of 1905, the Power Supply Co. have 
acquired by transfer from the local authorities concerned, tbe electric lighting 
ers of Tottenham, Edmonton and Kingsbury, and the distributing mains are 
shortly to be laid in the two former districts. Negotiations are in progress with 
various local authorities and other parties either tor the supply of power in bulk 


ог for the transfer of lighting orders. 

A Bill is being promoted by the Power Supply Co. in the 
present session of Parliament, primarily to defend its interesta 
against the threatened encroacbments of the L.C.C. (Electrical 
Supply) Bill, as deposited, and for general purposes. Electricity 
is being supplied in Barnet, Hertford and Ectield, and lighting 
orders for the districts of Cheshunt, East Barnet Valley, Ware-and 
Wealdstone have been obtained, and an agreement has been made 
with the Wembley U.D.C. to take over the lighting order obtained 


by that authority. 


Year ended a Year ended 
Dec. 31, 1905. Dec. 81, 1906. 
22:25 Miles open РЯ = ae 2 - ВЕ " 29-625 
28,842,989 Number of passengers carried 86,318,714 
3,286,712 Number of car-miles run es Хр is 95 3.975, 468 
10°22d. Average receipts per car · mile on " - НИ 10:81. 
1104. „ passenger - ba fa ie 


> 


150 Number of cars in stock 


The Greenock & Port Glasgow Tramways Co. 


THE ordinary general meeting of this company was held at 
Donington House, W.C., on Monday, Mr. F. W. Chanter pre- 
siding. 

mm the adoption of the report, the CHAIRMAN said that 
the past year had not been an entirely satisfactory one viewed from 
the point of view of profit. They would notice that there had 
been a large expenditure on the permanent way. Prior to last 
year the whole of the company's obligations with regard to the 
upkeep of the roads in the Burgh of Greenock had been under. 
taken by the local authority—tbat was to say, they had for a fixed 
annual payment undertaken to carry out all the necessary repairs 
to the roads within the tramway area, the care of the rails, of 
course, remaining with the company. When that scheme was first 
entered into it appeared to be an ideal arrangement, as the 
Tramway Act stipulated tbat the upkeep of the roads where the 
trams ran was to be to tbe satisfaction of the Corporation, and to 
escape from that uncertain obligation appeared to be eminently 
satisfactory. Practice, however, had shown that the arrangement 
was unworkable. For example, the company had from time to 
time had to contend that the Corporation were not maintaining 


THE ELECTRICAL REVIEW. 


the road surface in such a state as to protect their rails and their 
substructure from depreciation. The Corporation, on the other 
baod, contended that the rails were loose and damaged the 
paving. After considerable negotiations the arrangement had 
been cancelled. The Corporation had paid to the company 
the sum of £1,125, a-d relieved them from the obligation to 
pay the £450 a year for the upkeep of the road surface. The 
company had now, therefore, complete control over the roads along 
which their tramways were laid, and they anticipated much 
easier working in the future. The whole question of the permanent 
way of the company's system was a difficult one The street 
traffic in Greenock and Port Glasgow was abnormal both in 
quality and quantity. The heavy lorrics that went along the 
rosds seemed to have a partiality for their tramways, and the 
traffic had a marked effect on the life of the track, as compared 
with what might have been expected under less onerous and more 
normal conditions; and it bad been found necessary, as had 
been anticipated by their late chairman, to carry out during the 
period under review a considerable amount of renewals , 
to the permanent way, including the replacing of nearly 
two-thirds of the points and crossings by others of new and 
improved design. The cost had been considerable, but owing to 
the improved receipts, and by carefal economy in working, a good 
part of that expenditure had been met out of revenue. They had, 
however, had to dip considerably into the fund that had been accu- 
mulating during the past few years for such a purpose, and consider- 
able further expenditure would be incurred during the next few 
years to complete the renewal of points and crossings and improve 
the lines in order to obtain efficient and economical working. 
Referring to the accounts, they would note tbat the depreciaticn 
and renewals account had been reduced by £3.340 The reserve 
(sinking) fund, after adding the amcunt they proposed to place to 
that fund this year, stood at £9,540, which was, to а considerable 
extent, invested outside the business. The capital outlay on the o'd 


lines remained practically at tbe same figure as last year. There bad 


been an expenditure on electrical reconstruction of £4,750, principally 
in the acquisition of further cars which were necessary for their 
extended service, and in adding top seats to some of the smaller сагв, 
and also on feeders, the latter having been found inadequate to the 
increased traffic. The traffic receipts had increased by £1,200, and 
they had carried over 175,000 more passengers. The receipts per 
passenger. 1'05d., were unusvally low, and that was accounted for by 
two reasons. In the first place the existence of Id. fares throughout 
tbe whole of their svetem, and secondly, the abnormal amount of 
workmen's traffic. On many systems the workmen's traffic was 
carried on at a loss, but at Greenock they had found that it had 
paid to extend the facilities in that direction. There was в small 
decrease in the power and runniog expenses, which was most 
satisfactory in view of the increased number of passengers they had 
carried. The balance carried to profit and loss amounted to £8,589 
which added to the sum of £276 brought forward, amounted toa 
total of £8,868. The directors recommended that £1,780 sbould 
be placed to the reserve (sinking) fund, the payment of a dividend 
at the rate of 5 percent. on the preference shares which would 
absorb £3,500, a dividend at the rate of 3 per cent. on the 
ordinary sbares which would absorb £3,450, leaving a balance 


of £126 to be carried forward. 
Mr. Н. S. Day seconded the motion, and the report was adopted. 


Sunderland and District Electric Tramways. Ltd. 


THE report states that the accounts show a period of operation of 
the tramways from June, 1905, to October, 1906, of which term the 
last five months represented opcration under more or less normal 
conditions, the earlier part of the period being hampered by the 
difficulties of construction—tbe system not having got into full 
working order. The company’s operating profit was £7,175, to 
which must be added the proportion of royalties for three 
months amounting to £289. The receipts for the six months 
ended December 31st, 1906, show an increase of £3,143 over the 
corresponding period of the previous year. The directors Базе 
completed the arrangements for disposing of their rights to supp'y 
power in the area covered by their order to the Durham Collieries 
Electric Power Co., Ltd. Under these arrangements this company 
receives a fixed royalty of £1,000 per annum, commencing fre m 
August Ist, 1906, and a further royalty on electricity supplied to 
persons other than the Sunderland District Electric Tramwavs, Ltc. 
A further arrangement has been entered into under which the 
Durham Co. undertakes to supply this company with the power 
requisite for tbe operation of this company's tramways at a fixed 
rate. Mr. C. S. Cockburn (deputy-chairman of the Lancashire, 
Derbyshire and East Coast Railway) has joined the board as 
chairman. Owing to ill-health Sir Riley Lord (the chairman) 
retired from the board, and the directors have elected the Hon. 
Reginald Parker and Mr. A. U. Greer to seats on the board. 


The ordinary general meeting of this company was held on 
Friday last at the Great Eastern Hotel, Bishopsgate, E.C., the 
Hon. R. Parker presiding. 

The CHAIRMAN, in proposing the adoption of the report, explained 
tbat the meeting had been somewbat delayed in order that they 
might be able to show a fair period of the working of the tramways 
under normal conditions. They first commenced operating the 
tramways in June, 1905, by current which was supplied in a some- 
what spasmodic fashion, owing to the difficulties experienced in 
obtaining the completion of the Durham Electric Power plant, from 
which it had been arranged they should ultimately obtain their 
power. The period of regular operation did not really commence 
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until the end of May, 1906, во that approximately there had been 
only about five monthe’ normal working in the accounts now pre- 
sented. At the former meeting they were told by the previous 
chairman that the company bad made arrangements under which 
they were to transfer their rights to supply power in their area to 
the Durham Collieries Electric Power Co., Ltd, in return for the 
payment of a fixed royalty from the power supplied to users. They 
also entered into a contract to take from that company all the 
power necessary for the operation of their tramways at a fixed rate. 
Those arrangements enabled them to obtain power at a fixed cost, 
and were, in the opinion of the directora, advantageous to the com- 
pany. About 20 months ago he (the chairman) was invited by some 
of the large shareholders to join the board, and he then went care- 
fully into the position and prospects of the company, and satisfied 
himself on an inspection of the district and of the undertaking that 
tbe company would eventually earn satisfactory dividends upon its 
capital. The Darham Power Co. commenced supplying them with 
current from the end of May last year, but their power station 
was not complete, and the supply жаз not altogether 
ratisfactory until August. In the light of later events, 
it would undoubtedly have been better had they postponed 
the opening of the tramways for six or eight months. He 
waa pleased to say that with the exception of the last mile under 
contract. which was the piece of line from Eastineton Lane to 
South Hetton, the whole tramway was now completed, and that 
last mile would not be undertaken unless the directors felt satisfied 
that the traffic receipts would justify the necessary capital expendi- 
ture. Tarning to the revenue, their receipts showed a satisfactory 
expansion. The district served by the tramways was peopled 
almost entirely by miners, and at first they did not seemed dis- 
posed t» avail themselves of tbe travelling facilities the company 
were offering them, but that was usually noticeable in all cases of 
new locomotion. As showing how the receipts were increasing, he 
might mention that while for the months of August, September and 
October, 1905, the receipts amonnted to £4,290, for the correspond- 
ing months last year they had risen to 46,889. The operating 
profit was £7,175, and the net profit for the neriod under review — 
from June, 1905, to October, 1906— was £3,527. Although the 
earnings during the experimental stage of the company's running 
proved insufficient to meet the whole of the debenture interest, the 
increased receipts upon which they might reasonably count in the 
future should, under this year’s normal conditions, suftice to fully 
meet that intcrest, and also provide something for the preference 
shareholders. | 

Ме. H. В. Носс, in seconding the motion, remarked that now 
they had got through the winter the traffic was improving, and 
there had been а substantial increase during the last four or five 
weeks. 

The report was adopted. 


Victoria Falls Power Co.. Ltd. 


Tue Marquis of Winchester presided at an extraordinary general 
meeting, held last Friday at Salisbury House, E.C.,at which the 
preference shareholders unanimously passed certain alterations in 
the articles, modifying the rights attaching to the two classes of 
shareholders. 'Гһе matter was explained in detail by the solicitor. 
It was stated that the ordinary shareholders had already agreed to 
the proposals, which really improved the position of tbe preference 
shareholders. inasmuch as the ordinary shareholders did not take 
6 per cent. following directly after the preference, but the surplus 
of profits was to be divided pro rufa between the ordinary and 
preference, until the preference got their next 4 per cent. In 
other words, the two classes ranked together pro rata in the 
additional profita after 6 per cent, until the preference had 
obtained their additional 4 per cent., making 10 per cent., which 
was the maximum dividend they got in any case. 

The proposal was carried unanimously, and at & subsequent 
general meeting this and certain other alterations were confirmed. 
One of these other alterations related to the offices of the company. 
The company was registered in Rhodesia under the Joint Stock 
Ordinance of the British South Africa Co., in Rhodesia. One of 
the advantages of that was that the capital duties on the registration 
went to supnort the revenues of the B. S. A. Co., instead of those of 
the United Kingdom. The bulk of the sbares was in this country, 
and the work done here, and it seemed expedient that whenever 
notices and proxies had to be lodged, they should be lodged at the 
London office, instead of in Rhodesia. . 


Hadfield’s Steel Foundry Co., Ltd. 


Tux directora in their report for 1906, which was adopted at the 
meeting held on March 21st, state that they have added £10,000 to 
the reserve and renewal account, and carry forward tbe balance of 
£20,400. The directors recommend that in addition to the 
interim dividend of ls. ner share paid in August last on the 
ordinary shares (£1 shares) a further dividend be paid on the 
ordinary shares of 2s. per share, together with a bonus of 28. per 
share—all free of income-tax. Admiral Sir Archibald L. Douglas, 
G. C. V. O., K.C.B., has joined the board. 


. Calcutta Electric Supply Corporation, Ltd.—The 
number of units delivered to consumers during the four weeks 
ended February 22nd, 1907, was 335,574, compared with 244,055 
units in the corresponding four weeks of 1906. 


Folkestone Electricity Supply Co., Ltd. 


Tux directors’ report for 1906 states that the company continues 
to make satisfactory progress. Up to December 31st, 1905, 
the equivalent of 76,937 8-с.р. lamps was being supplied, whilst 
up to December 318, 1906, the equivalent of 86,871 8-с. 
lamps was being supplied. There is a profit on the revenue 
accounts of £10,559, which, with the sum of £166 brought 
forward from last year’s accounts, and after allowing for 
interest on debenture stock, dividend on preference shares and 
bank charges, &c., and carrying the sum of £2,000 to the deprecia- 
tion fund, shows a net balance for distribution, after allowing for 
the interim dividend at the rate of 4 per cent. per annum already 
paid, of £2,056. Out of this the directors recommend the payment 
of a dividend at the rate of 7 per cent., less income-tax, for the 
half year, making 54 per cent. for the year, which will require 
£1,750, thus leaving a balance of £306, which it is proposed to 
carry forward, As a result of the company’s appeal againet the 
rating assessment, a substantial reduction was obtained off the 
increased assess ments made on the company in the various districts. 
The profit and loss account shows that the sum of £223 is 
credited to that account, being a refund in respect of rates due 
for the year 1905 calculated on the increased assessment, and which 
had been paid under protest. A further iesue of £15,000 43 рег 
cent. debenture stock has been made daring the year at 2 per cent. 
premium; the amount of premium received, less the expenses on 
the issue, has been credited to a debenture premium reserve fund. 
The Bill promoted by the company last year in connection with the 
supply of energy to the Borough of Hythe and the Urban District 
of Sandgate has passed into law under the title of The Folkestone 
and District Electricity Supply Act, 1906.” 


STATEMENT OF ELECTRICITY GENERATED, SOLD, с. 
Units generated са T - .. 1,859,011 
. ee . 78 


Quantity sold.—Public lamps 963 
By contract .. = " -- 271,896 
Private congumers by meter .. 660 
Total sold .. 9 ae 82 1,144,959 

Used on works .. уз ps ve as A А 15,811 

Total accounted for .. ot Se - КЕ .. 1,160,270 

Not nccounted for 5 58 y v3 Е .. 198,741 

Public lamps T D. " is ©; ix "n 

Total maximum supply demanded E КУ 2 938 


Direct Spanish Telegraph Co., Ltd. 


Tur meeting of this company was held on Thursday last week, at 
Electra House, Finsbury Pavement, the Marquis of Tweeddale pre- 
siding. 

In proposing the adoption of the report (see ELECTRICAL REVIEW, 
March 15th, page 446), the CHAIRMAN said he hoped the share- 
holders would agree with the board in considering the results of 
the past year as satisfactory. The receipts from traffic showed an 
increase of £4,952. It was true that part of that increase was due 
to exceptional circumstances—for instance, the Conference at 
Algeciras and the wedding of the King of Spain—but, at the same 
time, the commercial traffic had increased in a very gubstantial 
manner—an improvement which continued up to the present time. 
The expenses were somewhat higher than the year before, (һе 
principal items being £417, due to the normal increase of salaries 
and to the guaranteeing by the company of their employés against 
fluctuation in the rate of exchange in Spain; and an increase of 
£339 under the head of stationery, owing to the fact that the 
stationery in stock on December 31st had been charged to the year 
in place of being carried over as heretofore. The maintenance of 
landlines in Barcelona and Cornwall had cost £170 more than in 
the preceding year. The repairing of faults hed been a very costly 
item. The fault which interfered with the working of the Bilbao 
cable had cost them £4,724, the whole of which bad been charged 
to the reserve fund. The Marseilles and Barcelona cable, which 
was put into a thoroughly efficient condition in 1905, had worked 
admirably. The net result was that they were able to recommend 
a dividend of 10 per cent. on the preferred shares and 4 per cent. 
on the ordinary shares. To do this it was necessary to trench 
somewhat on the reserve fund, which, however, was now higher 
than the preceding year by a sum of £4,258. The securities in 
the reserve fund appeared at their cost price. Being gilt-edged 
securities, there had, of course, been а considerable depreciation, 
but the board believed that in due time that depreciation 
would be overtaken, and the securities stand at or above the 
price they gave for them. 

Sir J. Denison PENDER seconded the motion, and the report was 
adopted. 


Hastings and District Electric Tramways Co., Ltd. 


Tue ordinary general meeting of the shareholders of this company 
was held on Friday last at the offices, 1, Queen Victoria Street, Mr. 
E. C. Morgan presiding. 

In proposing the adoption of the report, the CHAIBMAN said that 
when they met last June they had reason to believe that their 
entire system would have been in operation within about four 
months from that date. The London Road and Cooden lines were 
opened for traffic on July 28th, but as regarded the front line, they 
encountered an obstacle which they had not anticipated. When 
they were proceeding to construct the permanent way, the gat 
company claimed that they would interfere with their mains, 985 
called upon them to remove them. This was a demand with s 
they could not comply, and the question had to be referred 
arbitration, which resulted in a decision in their favour, but mu 
time was t⸗ ken up, and the Front Line was not completed till after 
December 3lst. They were aware that the Front Line was & va 
important one in their system, not only from the actual rece pr 
which it yielded, but also because it was the connecting |! 
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between the lines in Hastings and those in Bexhill. The delay in 
ita completion, therefore, frustrated their hope of being able to 
earn the entire preference dividend, and, under the circumstances, 
they considered it satisfactory that they were able to make a pay- 
ment on the preference shares at the rate of 4 per cent. They had 
carried 6,277,941 passengers during the year, or approximately 80 
times the entire population of Hastings and Bexhill, which was 
fairly good evidence that they were supplying a want, and 
contributing greatly to the convenience of these towns, and 
he might add that the receipts at present tended to show 
that the popularity of the undertaking was fully maintained. They 
actually opened the front line for traffic on January 12th last, 
and although tbe running had not во far worked ав smoothly as the 
portions of the system equipped with the overhead trolley, they 
had no reason to complain of want of patronage, and trusted tbat 
ere long they might be able to effect improvements which would 
abate the adverse criticisms with which the front line had been 
hitherto assailed. A movement was on foot in Hastings to obtain 
an extension of their lines through the old town. The difficulties 
in this direction were due to the narrowness of the streets in this 
district. It was not impossible, however, to make the extension 
for which they were asked, provided they were allowed to run a 
single line through the High Street, which could be done with a 
minimum of widening, and practically without inconvenience to 
the inhabitants of the street, and without impinging upon the 
interesting old buildings there situated. They had had the 
pleasure of seeing some of the gentlemen interested in this improve- 
ment, and had explained to them the situation, with the result that 
a petition to the Corporation was now being signed in Hastings, 
requesting them to take up the question, and they were quite 
prepared, on receiving an invitation through the recognised official 
channels, to submit plans showing how they could carry out the 
proposed work. In conclusion, he congratulated the shareholders 
upon having secured the services of such an excellent manager as Mr. 
Holliday. In him they bad a man of great experience and ability, 
who had thrown bis heart into the work of making the system a 
success, and had spared neither time nor trouble to do во. 
Mr. GOR Кітснім seconded the motion, and it was carried, 


Browett, Lindley & Co., Ltd. 


Тн directors’ report for 1906, adopted at the annual meeting held 
on 22nd inst., states that the year's working has resulted in a gross 
profit of £10,763 upon work completed, and after providing £1,933 
for bank, debenture and loan interest, and writing off £5,793 for 
depreciation, there remains a net profit of £3,037, to be placed 
against the loss shown in the last balance-sheet. The amount 
charged for depreciation is £1,292 more than was charged in the 
1905 accounts. Seeing that prices in the early part ot last year 
were the lowest ever taken by the company for high-speed engines, 
and, in view of the fact that part of the year's production was from 
a “Corliss” type of engine entirely new to the company, the 
directors hoped the results would be considered satisfactory. Ав 
mentioned in the report for 1905, their high-speed engines had 
been entirely remodelled and improved in design. These alterations 
had proved very beneficial, and had now been adapted to moat of 
the sizes hitherto made, but some further expenditure would still 
be needed to bring all up to date. With their present productions 
they were able to guarantee the highest efficiency and best steam 
economies, and all engines which they had supplied of this latest 
design had given the greatest satisfaction. In consequence of this 
their tenders had every consideration, and they had received 
orders from districts where their productions had not previously 
entered. The order book was now better filled than for some 
years past, but prices, though slightly better, were still very low; 
and, in view of the higher cost of all materials, the only method of 
getting better profits was by increasing the production of the works; 
this was having the careful attention of the directors. The need of 
additional machine tools interfered with cheap production, and the 
directors had under cousideration the possibility of acquiring 
some further tools, which would undoubtedly increase the profita. 


The Windsor Electrical Installation Co., Ltd. 


THE directors’ report for 1906 says that during the year 4,941 8-c.P. 
lamps were added, bringing the total to 39,262, of which 3,206 
represent motor power. 
£82,527, being an increase during 1906 of £5,080, the principal 
addition being the cost of new mains laid in Windsor and Eton, 
which amounted to £3,635. The installation department was dis- 
continued at the end of March, and is now being carried on by the 
Windsor and District Electrical Co. The total net profit for the 
year (including £118 brought forward), was £5,518, against £4,353 
the previous year. From the net profit of £5,518 they deducted for 
debenture interest £760, for depreciation, renewal and reserve 
fund £1,000, for dividend on preference sbares £950, for directors’ 
fees £300, for reserve for bad and doubtful debts £200, leaving 
a balance of £2,308 available for dividend on the ordinary shares. 
44 per cent. has been paid on these shares for the year, and the 
balance is carried forward. The directors report the death of Mr. 
А. H. Thornton; to fill the vacancy thereby created they elected 
Mr. R. A. Bosanquet, of the Windsor Bank. Mr. H. L. Prior 
resigned the chairmansbip of the company, and Sir William 
Shipley was elected to that position, Mr. Prior being appointed 
deputy-chairman, Owing to pressure of business, Mr. Tonman 
Mosley ed his seat on the board, but it is not proposed to 
elect another director in his place at present. 


The capital expenditure amounted to 


Toronto Electric Light Co.—The annual meeting 
was held in Toronto on the 12th inst., when the report, which was 
for the year ended December 31st, 1906, showed sn income of 
$899,578.56, with expenses (including interest on debentures) of 
$562,847.64, leaving a balance of profit of $336,730.92, or a little 
over 11:2 per cent. on the paid up capital of 32,997,920. After 
paying three quarterly dividends at the rate of 7 рег 
cent. per annum, and one at the rate of 8 per cent. per 
annum, amounting to $217,271.71, a balance of $119,459.21 was 
carried forward to profit and loss, bringing the total up to 
$218,057.43. Of that amount $200,000 was transferred to reserve 
account, which now totals $500,000. A mention was made in the 
report of the proposed $1,000,000 increase in capital stock to 
provide for extension of plant. During the past year 62,352 lamps 


. were installed and 2,020 H.P. of motors. It was stated that this 


increase would be materially increased during the coming year 
owing to the introduction of Niagara power. 


Electrical Development Co. of Ontario,—The 
fourth annual report of this company shows no statement of 
profit and loss for 1906, the small amount received from the sale 
of power being thonght insufficient to warrant such; but the 
President, Col. Sir Henry Pellatt, states that next year he hopes 
to be in a position to report that the company is earning sufficient 
to pay the whole of its fixed charges. Through the Niagara Falls 
Electric Transmission Co., which will act as distributing agent in 
New York State, franchises are being secured and plans made for 
extensive exploiting of that State. Of the authorised $10,000,000 
bonds there have been issued $8,000,000, while $2,000,000 are still 
in the treasury, sufficient for completion of present work. The 
expenditure on plant to the close of the year amounts to 311,341,048 
and on transmission lines to Toronto $2,511,850. Reference is 
made in the report to the agitation for cheap power. The Vice- 
President states that he has the personal assurance of the Premier 
of Ontario that while it is the Government's desire and intention 
to secure for the people of Ontario electric power at fair and 
reasonable prices, it is conceded that, first of all, a fair and 
reasonable return is due to tbose whose faith in this and similar 
enterprises has induced them to invest their capital in companiea. 


Shawinigan Water and Power Co.—At the annual 
meeting of this company at Montreal the Hon. Robert McKay, 
the president, told the shareholders that the past year was the 
most successful in the history of the company. The authorised 
capital of the company is $7,009,000, of which 36,500,000 is paid 
up. Beginning January 15, 1909, the company is to deposit with 
the Royal Trust Co. an amount equal to 1 per cent. of the total 
amount of bonds then outstanding. This may be applied to 
redeem the bonds on January 1st of any year. 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to :— 

British Columbia Electric Railway Co., Ltd.—Scrip (fully and partly paid) for 
£300,000 41 per cent. perpetual consolidated debenture stock, 

And to allow the following to be quoted in the Official List :— 


Sao Paulo Tramway, Light and Power Co., Ltd,—10,000 additional shares of 
$100 each of capital stock. and 500,000 additional 5 per cent. tirst mortgage 
debentures of £500 e&ch, Nos. 11,001 to 12,000. 


Greenock and Port Glasgow Tramways Co., Ltd. 
—The report for 1906 states that the outlay on the electrical con- 
struction account was £4,746, making the total £193,124. The 
revenue for the year was £34,998, and the expenditure £26,408, the 
latter sum including interest, amounts payable to Corporations, cost 
of repairs and maintenance, and a provision of £2,250 for depre- 
ciation and renewals. There remains a profit of £8,589, to which 
is added £276 brought forward, making a total of £8,466. The 
directors recommend that there be placed to reserve (sinking) fund, 
£1,780 ; 5 per cent. dividend on the preference shares, £3,500; 3 
per cent. per annum on the ordinary shares, £3,450 ; carried forward, 
£136. The reserve (sinking) fund now stands at £9,449. The 
strike of shipyard workers during October and November had a 
serious effect on the revenue. The arrangement with the Greenock 
Corporation, under which the local authority took over the com- 
pany’s obligation to maintain the portion of the roads on which the 
tramways are laid, led to considerable friction, which threatened 
to become acute, and it has been cancelled. Extensive renewals 
and improvements have been made in the permanent way during 
1906, and £5,590 of this has been charged to depreciation and 
renewals fund. 


Rossendale Valley Tramways Co., Ltd.—The directors’ 
report for the year 1906 shows an increase in receipts of £297. 
The traffic and general expenses show a slight increase, but sub- 
stantial reductions have been effected in the other departments. 
The passengers carried during the year were 1,630,139, as compared 
with 1,592,065 for 1905, an increase of 38,074. The balance available 
for distribution amounts to £2,214 as compared with £1,614. It is 
proposed, after paying 5 per cent. preference dividend, to pay a 
dividend on the ordinary shares at the rate of 5 per cent. per 
annum, making 5 per cent. for the year, and to carry forward 4823. 


Prospectuses.— Sumatra Para Rubber Plantations, Ltd. 
—This company has been offering 50,000 £1 shares for subscription. 
The company acquires the Pangkattan Estate, which is already 
producing rubber, the crop during 1906 being 13,419 lbs, 

The Pilbarra Asbestos Co, Ltd., has been before the public this 
week with an issue of 20,000 £1 shares. The company is to acquire 

ights to work deposits of Ohrysotile Asbestos in the Pilbarra dis- 
ct of Western Australia, and to export this and other products. 
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ELEOTRIO TRAMWAY AND RAILWAY 


* Compared wi 


the corresponding period of 1906. 
| Includes horse, steam and other receipts. 


§ One month. 


+ One week only, 


STOCKS AND SHARES. 


Monday Evening. 

Тнв only people who can afford to regard the stock markets with any 
degree of satisfaction now are those who hold no shares of any des- 
cription, and are contemplating purchases which they will be able to 
pay for, and, if necessary, forget about for some time. All others— 
unless we except those happy folk who have neither money nor 
investments—are the reverse of gratified with the circumstances 
which prices have fallen upon ; markets are in a miserable state, 
and the general financial situation is critical. 

Up to this evening, however, there has been no panic in London, 
beyond such as some of the halfpenny newspapers bave conjured 
from their highly-developed powers of imagination. The gravity 
of the present position is underlined by the uncertainty existing 
as to what trouble the Stock Exchange settlement this week will 
disclose. To speculate upon the immediate movements of markets 
is to indulge in mere guess-work. Ultimately, recovery will come, 
but prices may possibly have to go on to lower levels first. 

For electric lighting shares, the outlook at the moment does not 
appear brilliant. The falls which continue to occur fail to bring in 
buyers to any extent, though when a purchaser appears, his 
inquiries may have the result of putting up the price of the shares 
he wants to buy, in a manner out of proportion to the amount of his 
demand. There are a few further declines this week, as the price- 
lists show, and yet there are not many shares actually pressed 
for sale. 

The unfortunate plight of the Electric Lighting market for the 
past few years has been that it was, and still is, overshadowed by 
clouds of uncertainty sufficiently dark to debar the average investor 
from embarking capital in the supply companies’ enterprise. Con- 
fiscation of their rights, in one shape or another, sometimes 
modified, sometimes outrageous, has threatened shareholders for во 
long that money is scared away from the market. Even now, 
although the L.C.C. competition is removed, no additional sense 
of security can be claimed, and the future is regarded as a specu- 
lative proposition, as before. 

The Home Railway department is suffering less than some of the 
others from the general slump round the markets. But it has not 
escaped scot free, by any means. Profound depression in the 
Underground group shows itself by such movements as a fresh fall 
in Central London Deferred to 523, in Districts to 133 (though 
Metropolitans improved to 433), and dulness in such stocks as the 
Charing Cross, Euston and Hampstead Debenture. City and South 
London gave way a point. A drop in North London Railway 


` stock is another reminder of the losses which electrical competition 


is causing the steam railways that cater for suburban traffic. 

Consideration of the Anglo-Argentine Tramways dividend of 4s. 
per share, making 8s. for the year, has led to some disappointment 
being expressed that a larger distribution was not recommended. 
The Ordinary shares have, therefore, been rather sold, but the 
quotation keeps steady at 715 middle. The return to proprietors 
is, therefore, just about 5 percent. on the money. There seems à 
likelihood that the 14te may not be improved upon for some time 
to come, but against this possibility must be set the rumoured 
agreement of interests between some of the Argentine tramways, 
which may materialise in course of time. | 

National Telephone stocks are a trifle lower; this is more а 
matter of sympathy with the prevailing flatness than because of the 
result of the action with the Government in connection with 
private lines. Other telephone issues call for no comment. 

Nor is there much feature in the Telegraph department. Anglo- 
American stocks have been flat in congequence of the slump which 
отегіоок American Railroad shares. The Telegraph market was 
also a little disturbed by sales of investments that had to be realised 
in order that the holders might mect losses incurred elsewhere in 
speculation. 

Manufacturing issues are quiet, and have hardly moved during 
the past week. 

Last Wednesday there was held the annual election in the Stock 
Exchange for 30 members to serve on ite Committee for the ensuiDg 
year. All the existing members were re-elected, with the excep- 
tion of Mr. Cecil Braithwaite, who was defeated by a dealer in the 
South African market. 


(2 EE 
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City Meetings.— The annual meetings of the South 
London Electric Supply Corporation, Ltd., and the Southport 
Tramways Co., Ltd., were held in London on Tuesday. Our reports 
will appear in next week's ELECTRICAL REVIEW. 


Rand Central Electric Works, Ltd.—This company, 
at an extraordinary meeting held on Monday, approved the sale o 
the unde to the Victoria Falls Power Co., Ltd. The details 
will be given next week. 
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TERT 20 d Do. Алкан, and China Tele. | 10 44 45 | 4 5, | 105 —107 f9 —101 . s: 9 18 5 
» Born Eastern Extension, te oes Btock NET. поса 4 4 4% 10 c 100 —1(2 КУ 100 1 5 0 0 
NU eu ' | А ) T А = 101 pH 
" $6400 | Ran B. Atrio, Tel., 4 NH. 25 т |. M M 5 L| и 184— 143 Hi 1814 — 1 443 
= 100000 | Do. 4 % Reg. M. Debe, (Mauridius Bub. — e| 10 % ||: | i — 143 67 — ВУ з 37 е! 
nett kage 2517127 Globe — end Trogon z| m 3) co age а ga E ө „ 
TEN 181,121 Ahern Telegraph, of Copenhagen . 4% | 4% | 44% | 99 —101 — — | 5 810 
150,000 | Great Northe das Cable, 44% let Mort. 100 z 574 — 59 "e Nil 
E 5,500 [re ша бон within Nos. 1 to 1,900, Bed. } 2 шн cm. [= i че шз T 
! oS 17,000 Indo- Euro ы тео ер ord ce m : 8 4 & d = ian 16, 3 101 1063 1 кы 5 12 2 
б ЕУ Wie, e de. d do. EX Pri — W 25 5 34 10 —104 1102 —101 F 
giu ; ° : ES ee ee Б bi^, z — 18 ee 
deve 225.000 Nasional Telephone, Pret. Stock pin 0 | Ц e 15 N 1.6 11 
UN 2.225.000 : do, 6% Cum. 1s Prot.. 10 |6 | Bi— bi tà— 5 T | 9$ | —4|831L1 
15,000 Do 40. T. Cum. $nd рр. 200,001 5 6 J 6 J 5 834% 97 — 99 564— 984 155 А d 318 6 
d: irs жю | Do do. J Deb. Biock Red 1 4 4 4 4% | 100 102 Me , |e fo] 416 0 
| 3 | : j. ` do. ; ; Mi 100 S. M1 k i " ee 
oar 1,629,508 Do. аа. 86. 240 IL oM fully pH в % lee! | т "m E 96 : „ 
2 2 2 U an е — E 
d$ ar 179,818 Oriental 40. do. 6 % Cum, et. oe 100 ә ee 4 4 % 102 99 —103 Е е" i 5 0 0 
"i 60,000 | Ро. . а 4% Red. Deb. Stock 2515 15 „ 99 — %— 8 ө : 8 8 
iar 3 ° do. 0. 100 7 8 ää е 4 
| 5 a 100,000 | Pacific & European Tel. % Gaar. % Bar rr AT 2 | dio | 99° 109 ате, 12 к s [imo 
B B 11,8891 Reuter's э» ^. 4i 96 Deb. Red, ee ee 100 6 3 6 6 8 6 % 126 —129 ES q 61 á ве 5 1 11 
ole 60,000 | Telephone Co. of Евур\, 3 25. ә. | Се 8 8 8 E 63 — d = d Ёз T 1 т 
ET 8,167 | Submarine Cabies Telephone Vi „ 109 —112 is is js 16 9 
а. t 40,000 ‚ dà 3 Debe. 10 |4 4 = = - 3 . 5 .. | 818 8 
T 179,941 ро, f h, Shares . .. Nil j .. i- 99 — 102 15 0 0 
xs Ш African Telegraph, 008 N 99 — 102 1 — 1 5 
| вое W. Осан "Debe. кр рер» Sag, ю 60006 m 141577 * 1101 10119 iu^ 1 |8161 
150,000 | Do. 4 sph, Lid., Nos. 1 to d 49 4% 4% 4 | 101 — — HH uj "9 0 
ome ats 907,980 Western elo ae b 4 Deb. Stock Red. = 100 мі Nil a ji i z . T 18 Nil 
pun “eal | Wesi India and Panama Te in Nett... . d |1 S OS | N bi— cf . a e | 418 0 
в, Do do. 6 Cum. 1st е 0 . 10 N 53 99 —169 —102 ee : 
r * 84,668 Do. do. 6 & Cum. and Pref. a | 100 5% | 5% 8 % 70 
dii econ | Do. de. 6 4 Debe, Noe. 1 101, 6 
or Including arrears, 
EDT — das E AND INDUSTRIAL COMPANIES, 
Bam ILWAY, MANUFACTUR 3 | | | 
INS TYFCTRICAL RA м | | | | | | 77 Ву, | 73 | % — ув. 419 8 
1 Fo e rede, Trame, Nos. 300,08 ю 21000 [[ 1а к] noa 1 | ski | — M . 410 9 
n | ( Anelo-Argentine ‘Trams, Nos. ae x | "^ | 92 sí t — 6 V 4811 
[dm 270,000 { II! и 6%, | 182 — 185 3 04: |... ! .. | 4186 
Cum. Prefs., 1 to 900, 6 6 8 104 —107 414 0 
Do. * Bob Stock, 1888 100 6 5 , | 104 —107 80/3 80 / d | 
| 2 ро, rE 1st Mort. Deb. Stock. | 100 Heine melo! F555 41 3 
„ЫР kland E. Trams., » Н d a ee 1 : PES lia 12, Е SM i 2 8 | oo | б 
eu 230,000 Baboook а Wilor, i 80,000 f e a у I | : оў 13 | E M d | = E EYE v QOEM 
Lud "8000 | вний Aluminium, MX cum e о X EE ee eq] d-s * „ ore 
| 40,000 po: de 48.8 ® Cum. Pret. UN н 6 g | 4 » E eer ae 01 сло | 5 * 
A 10,000 : ; 4% Funding Certe, .. а Mtock 6% 6 ' 5 785 $R 101 98 —101 А 126 ne 412 4 
Е а дет | Do, 40. 64 les Mork, Dob. шоок Redi: кых К ке „„ л 10 -1 | ro GN ЕКЕ 
rr 100600 | De C o 6 ise 6d = cs le: . 1 wee 
" 400,00 | Britlab оо ch Pret. Ord. Block ci m ЫХ | 9 65 T. | 100 102 | 10 Lio | 104 МЫ 
ST nnn Do. 6 ao p. Pret. Btock B | 4496 (4495 | 447, 100 — оу 1044 .. Е 8 
* * Cum. Perp. ret. 252 40 ; 4 % š 1 ‘ , 16:24 —10ч: ue ^ . ' 4 14 10 
d 12005 Do, Я $ car Mort. Debi d 5 А 2200 100 — dA | 12 | di | d | Hoe 8 E a 2} 7 | — 1 8 0 0 
ллу. 2% | Do 1 VVT 64 ва 6 Qi aeu ͤĩ ꝙ U 1: | a Пи NN | „5 
, oe e ТОҢОТ ТЫГЕ CO alz PH 
т ы И Torp Debs oman, pem 4 E E dir nir: НЕ 
i Ma, | do. | со оза 6 | 6l- 6 | j- e ja 
2 ое виь ш апд нен 5 WE S P 9 1 чт ui | 4x p^ 05 [^ —166 | . і ° | ун: бы 
16. 100,000 | Do. Ist Mort. Deb. Red. Е ар = . ] Na 
' до. 4$ * ... | 100 1— Wy 
12,000 | British J Rem ре „ je | мо | nu du. a ed) Ag Ue x 
et 400.000 ашы Westinghouse 275,001 to 476,000 100 1 444 9 4% 67 — 71 rm | ү * | К 
m Md Do ao. 4 % Mort. Deb. Stock Ж 21 Ni) Ni. К ee 14/8 to 16 14/6 зо 15) © 35 i 5143 
Ў ode гон, Lindley а co., Ord. 6% Cum. Prot, : | £l мр м | % — we af „ 
E re е - stade Мор оошо. 6 % Pret, -- „zen i Be dA % ста 7 . тло, з | — 40 0 
P 150,000 . Регр. Deb. Btock — . ' 8: eX а Uk 4% — 8 31— 984 .. 51 8 
Ys 195,000! по Кер, 9nd Deb. Poos =o 5 i 4 & | ; % бош» 81 — a 6&— 5 “‹ ЕЗ д? 514 8 
100,000. Buenos Ayres & Belgrano, 1 to a. Pref, 10040000 | 5 | 6 f 535 | om M ure ie. da e 414 
s 00,000 Do. “А” 6%, Cum. „ 8 6 8 6 Б 2 | 5 о, | 104 —1С6 ' 104 S Id ANE ES E i 4 16 2 
E 2240 Do 5% Deb. Bock. з . 100 |5Ф 5 j eee, ое мз 
1890 Do: Pd md Deb. Senn. 1| MO (5 $34,854, . A à | "u-M od) iui: | 115 6 
J 190,000 Do. 6 аас е Е Фе ee ee б 6 | 8 N | ee ТА т Р | b1— 53 | 53 os @e { М 4 
| 105,000 | Calcutta Trama., 1 to Orie 197.0 io e ет F 
: | 610 Do. 6 J. Com. Prel, Nor 110 29,0890 | 6 |. „„ we NS TUE 102 000 | .. | 
ое Do. 6 % Cum. Pref., k .. | 100 3% 2 154 ; — 10? 51 5 | i 4 611 
3 230.000 Do. % lst ре: 1 „ ow 3 15 5 8 MN ic6^— 108 | | ‘ Nil | 
+ 85,000 | Catiender's Cable Construct ры 2 0. Е b |54. 14% 4 | 469, | 106 —108 | = 10/3 E 
% 00 Q^ MR in Mort Deb, Stoch Red. | Stock 0% | 6% кї 1 115 ie „ % 4 8 8 
хо \ ' жылла лю Ж ‹% 6% = —102 | 12 8 
ton Cape E. Trams., 1 to a 8 000 2d oe os E: | ue | m 14%, i — 71 69 — 71 69 | | : de 
170,000 сыш Keiner ашан, 44 96 ist Mort, Deb. Stock Bk { 2 E t 96 : Е P" — 94 92 — wi ы! | —2 7183 
15 Censral London xar ind d PH osi T d CE | еса i | і &, 55 49 a Л 15.2 
| га Do do. Det, бды Biook | 15 4 | d (A 95 A | W- 2 | 15 10 
| L 480,000 city and Boom London Hauw е d к 9 9-9 |. NIRE 
| 85,000 | Oromp*en & Oo., 1 Mort. Reg. P о} | E » & jag | | 
100,000! [| 600 of £100, and 901 to 11,000 of £50 Red. U 


i i enda. 


т d e 4, 
A period of nine months + Quotations = Liverpool Bie p Exchange н Manchester Share Lis 
* A у 
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SHARE LIST OF ELECTRICAL COMPANTIES.—(Oontinucd) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMP ANIES.—/ continued), 


Present Btock Dividends Closing Closing Sunes * Rise + Present 
Inaus. NAMH, or lus ton? aa Quotations | Quotations or | Yield 
Share, е Mar. 19th. Mar. 95th. Mar. Z8ch, tet 1907, Fall— per cent. 
t 1908. | 1904. | 1906. | 1906 E s. d. 
160,000 DIOR, Rect © Озу 1 0000 ND АР 1 .. 110 1096 | .. Jlà— 1 6 81 
805,000 Do. do. om. 7 Pret., 1 to 906,000 ва 1 6 6 . 1 if 416 0 
394,150 Do. do. РА Deb „Stock os ee ee 100 44% 101 —104 4 6 1 
60,000 | Dublin United Trams. (1896), 1 to 60,000 .. К 10 6 6 “у 182— 1 818 8 
59,987 6 ef. between 1 and 60,000 | 10 | 6 6 8 95 1 1 8 18 8 
99,961 | Edison & Swan Utd., A” abrs., £8 pd., 1 to 99,951 5 il 4 vs 1 1 989% 
17,189 . Do, " А” shares, 1.1 К 6 | Nil 4% | .. 23 88 
819,475 Do. 4 eb. г . ee 100 4 y [! 4 4 96 86 — 87 4 19 0 
72,220 Do. 6 % and Sb. акс Prot, бега: апр. 100 |695,|6 b 595| 90—96 658 
112,100 | Electric Con акш a |4& N .. i- Ts Nil 
81,890 Do. 39; Pref., to 81,800 3 T% 7 ? ae 1 2 тоо 
900,000 Do. Pep : 1 Mort, Deb. Bk. Sock 4 % 4 4 t% | 81 — 84 415 9 
95,000 | General 59 00, d „| 10 | 569% 5 5 5 | 8&- 98 5 24 
300,000 Do. Stock | 4965 | 4 4 495,| м —91 426 
78,000 | Gt. N. A Of Reil Pret. ora. "i A A S b ao 10 83 4 4 4 % af 11:62 
96,000 | Greenwood Ванеу 1 sem eu 10 19,171 1 7965| 1 i 618 4 
60,000 Do. Mort. Debs. S. 5.110 59% 15 Б 5 % | 103 —108 4n 1 
900,000 | Henley'a (W. ne Telegraph Works, Ord. .. “ 6 18 % 15 1 15 %, | 12 — 18 xd 615 6 
900,000 Do. йо, mb b 49 d His — bå 815 1 
60,000 India-Rubber, Gutta-Peroha & Telegraph Works.. 10 10% 5 1 10 Р 154— 1 6 81 
87,500 Liverpool Overhead Railway, Ord. .. vs 10 18% | li N Ni 11— Nil 
10,000 |+ Do. do. Pref. 410 paid <a 10 5 5 6 5% 6— 7 7839 
600,070 | London United Trams (1901), 1 to 50,00 sà 10 8% | 6 8 8 'X, 7— 8 815 6 
B99,980 Do. do. 60,008 to 100,000 ‘£8 paid) as 10 895,16 8 B ©, 5 — 6 5 22 
125,000 Do. do. 5 Cum, Pret., 1 to 125,000 ..| 10 5 „ 5 L4 b 5 % "71— & 514 8 
1,881,000 Do. do. let Mort. Deb. Stock . | 100 4% 14 4 4% | 85 — 90 4 811 
814,016 Meroe en Electric Trams, "dea T T ae i N Nil | Nil | Nil È Nil 
80,000 | Peebles B. )& Co. 6% Cum. Pre, =m © 60,000 6 e | 6 6 6% “ү 6 10 8 
215,500 | Potteries E. Tro. “з 1 б б 4 ax — 5 6 8 
445,600 Do. 5% Cum. Pref. ae 3x es > ae 1 6 6 6 es — " 681 
945,000 Do. % Deb. Stock .. ; ee | 100 4$ 44 4$ E 10: 488 
87,860 | Telegra Cone Danon and Maintenance 19  |90 15 15 15 % — 824 512 2 
150,000 Bo. 4 % Deb. Bds., 1 to 1,600 Red. 1909 | 100 é é 4 4 % | 100 —108 817 8 
699,200 | Ondergd. E. R., Lon., 6 % Profit Shar, B. Nts. .. ee — |6 6 5 | 88 — 85 517 8 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 б 8 > 1 1 Nil 
66,666 Do. е С. P., 80,001 to 80, юз 125,001 to 141,606 6 6 Nil | Nil] .. 9 Nil 
246,574 Do. 184 Mort. Deb, Stoo e . | 100 4 4% 4 4K 1—8 417 7 


16,000 | Bromley (Kent) BT & P., L20 14,000 TT 5396 | .. 5 — — .. - 600 
29,708 Brompton & Kens. Elec. x Bup., Оға, 1 to 90,000 » 110 9 | 10% 74— 8 xd "i— 8} 1% ni —} 619 
10,402 Do. Cum. Pref. 1% 17% т— 8 xd 7— 8 MN b 476 
886,876 | Central Electric supply i i% Guar. Deb. Stock 4 % |4 95 | 100 —108 100 —108 817 8 
80,000 ens Cross An iie ев Supply pre b «X Я 2 p — 4 xd Е 9 69/45 | 62/6 —} : E : 
80,000 Ж : А yj D "a m ec 
80,000 Do. "City Undertaking 44% Cum. Ert. d4 {4 32 — 4 4 — 4 x +3 | 600 
427,400 Do. do, 4% Deb. Stock Red. ee 4% 14% 6 —99 96 — 99 96 4 010 
40,406 | Chelsea Eiectricity Ворр!у Ord. oe T es 6 * ae 84— 4i з— 4 78/ М 5 511 
170,000 Do. do. 4% % Deb. Stock Red. 44% | 44% | 104 —107 104 —107 са 441 
70,506 | City of London Elec. "Light g, Ord. 40,001— 110, 856 6 6 X 91— 10} xd| 91— 101 95 с 5171 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 . 6 6 |] IN4— 121 xd| 1l — 12 S — 4 5 0 0 
400, 000 Do. Б9 Db. Stk., Sorip. (iss. at 116) al) pd. 6% 5 % ] —194 121 —194 408 
800,000 Do. 44 % nd Db. Btk., Prov. Orte., all pd. 44% | 44% | 97 —1C0 97 —100 983 is 410 0 
40,000 | County of Durham Шешен | Power, оге . 45 4 %% | 8M— 4 8 4 Ў i — 14 0 0 
60, Do, со; 8% Bret. 0 БФ 5 49 1 6 PETIT 
40,000 | County of London тесме Li phuing, 1— 40,000 5 7 5 4 74 — xd "à-— — . 517 8 
40,000 Do. do. 6 % Pre f 0200—6000 6 % |6% у 10— ха | 10—11, vi 10% si 591 
400, 0001 Do. do. 4 ee 35 447 105 —108 105 —108 107 is ee 48 4 
400,000 Do. do. 200 Deb. Stock ae |а 97 —1C0 97 —100 s . — | 4100 
80,000 | Edmuondson's i cim Corporation, Ord. Pharas ee BEP 2 2% а 2 — 3, ; B x 
Do. 0. * oe ; тез в ге 
250000 Do. do. 44 % 1st Mort ‘Deb. Bik H4 44% | 88 — 91 88 — 91 M 4 18 11 
10,000 | Folkestone, 1 to 10,000 q „ № | 53%, > ot 61 Ы; К as Е 417 9 
10,000 Do. 5 % Cum. Pref., 1 to 10,000 МА as БФ 5 5, 5 — 6 — in Ви 415 8 
90,000 Do. % ist. Deb. Btock oe ec e» 4 6 49%, 44% 97 —100 97 —100 oe ae " 410 0 
18,000 | Renemgton and Knightabridge Electrio Ord. — .. | б i4 04 104 8 — ха ві 9 : 9 0 0 
: Kensington ар 0 oe А © А = x — ve T 
I ecc nt ы лш EC J тема ы л у; 
don Electric Buppl ration, Limi ` © X 20 — — - 
800 сова ae Tap: 6 % Pref.. 6 6 6 6% 16% 43—~ 4— 51 ie . ds 514 8 
814,995 Do. do. 4 96 Ist Mors. Deb. Stk. Red, | Stock | 4 4% | 4% | 43% | 95 — 98 — 98 i es 2 4 11 10 
000 Metro litan Electric Su. 1 to 100,000 .. - b 10 % 1095/8 , 6 — 7 xd 53 — 6j a — 518 6 
16,121 IP С um "Pref. 1—71, 108 ee 6 y. Ж 430 44— 55 4i— 63 4 8 9 
0004 Do. 44% 1st i Mort. Deben, Sten 0 | 40% um 106 —110 106 —110 410 
950,000 Ро. Mort. Deben. Stock Ведет. | Stock * 33% £0 — 98 60 — 93 i - 815 3 
960,000 | Midland Electric Corporation, 44 96 18% 8 Deb. 100 * 549% | 95 — 98 95 — £8 vs 41110 
61,991 | Newcastle-on-Tyne es b 8 6% 88 a 8 a 8 oa я is 500 
75,000 Hil Eleotri 5% Pret. 5 0 65 77 | ae 734. 12 — 137 12 — a i 12 IE 
Hill Electrio oe У Ау т — á А 
юр pis do. 4 ist Mort.Deb... . 10 4 47 A | 97 —100 97 —100 ee * „Бу 
90.000 Oxford, C "I b |86 79 17 y 58— 6àxd| 53— 6 T +4 | 612 0 
60,000 Do. 4% Deb. Stock e 5 „ 100 |4 49 4 4% — 98 — 98 2 Me 418 
40,000 | 8%. James’ and Pall Mall 'Electrio Ота. .. Б 144% 11449 12% 10 9o 7 7 7 — Б} a 2 527 8 
20,000 Do. do. 7 % Pref. 40,081 to 40,0800. 6. 7 1 17 T% — 7 — МЕ T 418 4 
160/001 ро. do. ug Deb. віск Red. .. 10 |8% | 54% | BG uo non psc is T 
ithfeld Markets Electric p Om s ; 4 Ф M РЕ А ex А 
раи ce зис Ce | MESS CSS AR E „ 
А South London Electricity upp J: * oe ee ys % в е ee | 
199000 South Met. Elec. Lt. з рове, 970 7 „ I > 2 2 750 i i ‘= і we A : a | 
n eee =. . ee 
Do. 4$ * lst Des: ві. 100 43 4% 4 m. 102 —106 102 — 105 эө oe e? 4 8 9 П 
60,000 | Urban Electri Bupply, Ога. .. 5 6 6 Б is 2 41 1 — 81 2i 7 18 10 
60,000 Do. р» Cum. Pref. 6 6 6 5 ae — 8 — 4$ os es ee 5 17 8 
300,000 Do. do. а Ast Мог, Db, Вій, . Bed 100 ird 8 йе 99 10 99 -18 s 3 4 в s 
simi r Bienala В э» — =e ee — 
121.729 ve dedi жын Cum. Pref, $* 8 b Ф Б 6 44% 91 — 6 52— 52 t n B 318 8 
(Originally 8 to 4 Blst Dec., 1906. 
tm 
Shares not officially quoted :—Macks y Companies, ord., 68—71 — 13. Pref. 68—31 — 14. 
+ Unless otherwise stated all shares are fully paid. $ Interim dividends, 
- aE Se 


Bank rate of discount 5B per cent. January 17th. 1907. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOOD8 DURING FEBRUARY, 1907. 


ALTHOUGH somewhat lower, in all three sections, than in the exports, they are fully £28,000 to the good in the former case, and 
£10,000 in the latter; the imports on the other hand are much 


recedin th, the February returns of electrical business still 
E ео : 7 below the exceptionally high total, viz., £170,109 recorded in 


attain to very satisfactory figures, judged by last year's trade. F 
ebruary, 1906, and are slightly below the 1906 average. 
The exports for the month of February totalled some £144,571, The re-exports are еЗ above both. the 5 and the 
as compared with £150,251 in the previous month, a decrease of year's average figures. 
The one exceptional item of exports during the month is 


£6,000; the importes eimilarly,at £146,834, show а decline of £7,500 in 
value; and the re-exports at £13,215 are some £3,000 below the “cable,” which attained the high total of £50,000 ; in the import 
section, the telephone imports are unusually low, standing at 


January total. 
Instructive comparisons may be made with the same montb of £17,000 approximately as compared with some £30,000 in 


last year and with the last year's average; thus as regards the January. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom.* 


| 


bo А , | | 
3 < E 8 & Ё 0 К | Ue E Ya ч T 
| eg) i „% 3 DER ef „ P NES ND 
шунан енин рои. 223] P3 „ 2 | 238] $8 | 8 | РЕЧЕ | hio 
2 Q $i =ч i = © ы c - 
| ы | $23) i [iilii ô Di ii HE 
Ы i a la * ae S FS! : 
£ £ £ £ | E | £ | £ £ | £ 
Russia, Smeden, Moray ee Donna i T" 199 | 3,297 26 59 e 600 . 6 | 27 "XL M 
Germany "T EN 142 | 1,033 17 60 166 | 1,343 : | | 30 15 ; 
Netherlands... 162 | 1,015 | 221 | 35 145 | ! Bes Su d 
Dutch Borneo, Java and Dutch Ind. Possessions 64 bad E 4. .. mE | EM | 
Belgium К " bl 71 38 2| 160| 145 15 669 50 
France Pry СЕ Те -— TE 38 zu 109. Nus r r ; | А 
French In bina.. р m 20 - Е 12 n x. d 
Portugal, Madeira and Portuguese Africa. 69 | 262 82 425 265| 358 18 121 74 
Spain NN E M ie 60 i Et "- 5 6 Sp] 1,000 
у, - ungary garia es - T „ x XC 
Egypt and Tunis. e s. 128 455] 241 319 369 205 34 914 1,027 | 
China and Siam .. .. .. .. e. 928] 1,615 | 404 227 1.311 21 189 и 
Јарап 8 ius is es €: . 487 7,545 pe | 1,858 | 7,679 |  ... se Uo sse OP SO 
U.S.A. and Cuba gs 711 Ке 8 1806 ds. m 9 
nu кшш Peru and Uruguay ide xum 204 165 | 5| 1,092 | 23 И 18 | 299 | 
Chili .. QS e wee 887 577 45 90 18 . ^ 1,069 
Ва i. .. 2204 3,518 26 6,187 220 .. 76 48 
| | 
entine ... тез .. | 5,625 | 4,448 | 1,316 3,740 715 " | | 
Channel Isles, Gibraltar and Malta re ses | 278 791 , 74 53 28 7 3 22 270 
British West, Africa o b wu 75 56 2 37 98; 8 | | 
Cape of Good Hope ese s f 2,071 | 2,080 | 429 28 | 1,262 36| 11 32 1.210 
Natal... ә | 1,147 | 641 366 126 736 92 76 2 | 
Brit. East Afrina, Mauritas ‘and Aden ve ped 6 26 3 | ИСТЕ. 2 7 51 Se sie 
India.. es ase . | 2,280 13,823 | 1,319 752 | 4750 640 136 54 2,079 24 
Bumm .. ; : — 62 411 325 107 89; 11 . Ww 
Ceylon 87 . 18 "Eum m 21 51 
Straits Settlements... - 567 419 474 | en 54 245 "LE 76 
Hong Kong one 58 | 2,051 25 48 80 134 2. 86 
West Australia У ‘ ... | 1,660 46 | 74 142 313 | 11 e sl | 
5 Australia sas 261 | 646 66 | 553 . Жы | 
ictoria es з , .. |! 564 | 2,466 218 156 | 1,221 dO. ul 99 9 
New South Wales idi oa sat 2 sd | 1,769 2,817 492 101 | 984 | 320 | 10 1.619 108 | 
Queensland ... Se. Sek we м ж ООР ж 95 | ря 200 5 od. ie i] 
i eee ees een eee #006 ees | eee eee 3 ' ДЈ 29 5 eee pes m 
New Zealand T б a жы сой 221 .. 246 55 | 2,409 10 - 34 491 | 
Canada sis "d vn Р Tr ios | 212 177 162 | Ся 31 | 39 | 24 s 
‚ British West Indies, British Guiana, and | er 26 73 4 ya Ж 
Bermudas | | | | | j 
| — — — — — — 
Total, £ | 24,075 50,680 } 7,211 | 4,818 | 4,531 37,683 2,773 | 548 4,972 | 7256 | 4 
Registered Imports into the United Kingdom of Electrical Goods from all Countries. 
| £ £ | £ £ £ £ £ | £ £ > £ 
Russia, Norway, Sweden and Denmark ... si 73 214 me 106 is 2,310 232 bee 6,406 m es 
Ge 52565 .. 2,444 27.888 602 | 1,799 95 9,422 428 977 1,531 40 
Holland m" T iva ves is Е 426 | 4,385 | 2,822 | 8,728 Р 5,591 189 | 4,099 256 ore 
Belgium 1.0013, 843 449 | 4,925 129 | 3,146 51 | 2,287 | 9,038 
France 8 409 | 5,531 | 2,493 , 1,009 607 | 3,638 809 | 3,719 
United states Р 1,680 940 302 92 155 17,484 182 763 72 893 


Total, E | 6,033 Hn 6,668 HS 986 |41,591 | 1,891 е 17,303 | 933 


Additional Imports: Austria-Hungury, carbons, £233. Canada, deduct machinery £109, to correct January account. 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


£ £ £ £ | | £ | £ £- 
Various countries, mainly as abore *. | 2,942 | 1,837 | 236 | 172 | 20 | 3,060 | 6 | 58 | 4,800 | 90 | ee 
a... — NE — 
Toran EXPORTS: ToraL Rz-ExPoRTS: TotaL Imports: 
£13,215 £146,834 


£144,571 


Norm.—The amounts appearing under the sev 
third columns contain many amounta relating to “ 


materials to those appearing in t columns. 
* This section does not include telegraph cables and apparatus. 


eral headings are classified according to the Oustoms returns. The first and 
goods” otherwise unolassified, the latter, doubtless, consisting of similar 
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REVIEWS. 


The Principles of Electric Wave Telegraphy. By J. А. 
FLEMING, M.A., D.Sc., F.R.S. London: Longmans, 
Green & Co. 1906. Price 248. 


The scope of this work is amply indicated by the title, 
as its value also is by the name of the author; the 
name of Dr. Fleming is & guarantee of excellence, not 
merely because of his scientific attainments, but also 
because of his close practical touch with the engi- 
neering side of the matter. The aim of the present 
volume is stated to be not so much descriptive as edu- 


cational, and it therefore deals chiefly with the scientific - 


principles underlying the art and the appliances connected 
therewith, especially from the point of view of accurate 
quantitative measurement of the various effects concerned. 
This avowal is somewhat disappointing to many who could 
have wished for a practical as well as theoretical exposition 
of the subject from Dr. Fleming. We must, however, be 
thankful for small mercies, &nd trust that the present 
volume may be supplemented in this direction when the calls 
on Dr. Fleming's time and the exigencies of commercial com- 
petition permit. 

The present work is based to a large extent on the 
numerous scientific dissertations and well-known Cantor 
Lectures which Dr. Fleming has delivered from time to 
time. These have, however, been greatly amplified and 
supplemented. The book is divided into three parts, dealing 
respectively with Electric Oscillations, Electric Waves, and 
Electric Wave Telegraphy, The latter title, and, indeed, the 
title of the work itself are perhaps not very happy ones, 
inasmuch as ‘electric wave telegraphy is hardly dis- 


tinctive. All electric telegraphy is entitled to this 
description. 


Chapter I deals with the production of high-frequency - 


currents and electric oscillations. In this connection the 
arrangement for producing high-frequency oscillations from 
an alternating-current supply with the aid of a high-tension 
transformer is outlined. The explanation given of the 
function of the choking coils inserted between the spark gap 
and the secondary winding of the transformer does not appear 
to be a complete one. They are called “arc quenching in- 
ductances," and are said to be used for the prevention of 
"arcing " between the spark balls. This end can be attained 
in other ways, but the coils have generally a more important 
function to fill, which is to choke back the condenser oscilla- 
tions from the secondary windings of the transformer, as 
otherwise damage would almost certainly result from 
repeated perforation of the insulation of the windings. This 
object may be more completely and easily attained by also 
adding a small suitable condenser across the terminals of the 
transformer. The windings of the transformers used may 
themselves be so arranged and insulated as to perform this 
very necessary function, but they are not usually so designed. 
Incidentally, also, there are two other useful attributes of 
the choking coils. By virtue of their choking effect the 
damping of the oscillations themselves, due to the connection 
of the transformer to the condenser circuit, is often diminished, 
and the length of train in each oscillation consequently 
enhanced. Nor is it with high-tension transformers only 
that choking coils should be used. They are often a very 
necessary safeguard where ordinary spark coils are concerned, 
as the very numerous instances of such coils breaking down 
with even quite moderate power, in the absence of proper 
provision of this kind, will testify. There is no reason why 
a spark coil or transformer properly protected against such 
“ back surges " should be more liable to strains in wireless 
telegraphy than in X-ray applications, if so much. The 
B. M. F. developed in the secondary winding is usually much 

reater in X-ray work than in wireless telegraphy. Nor is 
this the only damage caused by these surgings in wireless 
telegraph installations. Any windings on apparatus used 
їп connection with the transmitter, such as those on small 
motor-driven interrupters, are liable to be affected. The 
readiest means of affording protection in cases of this kind is 
to use shunting condensers of one or two microfarads capacity, 
unless it is considered worth while to use metal-sheathed 
. connecting wires. Numerous other cases where this safe- 


guard is desirable will readily present themselves. The 
other useful attribute of the choking coils referred to above 
lies in the facility with which they lend themselves to 
making the secondary circuit of the transformer and high. 
tension condensers resonant with the periodicity of the 
applied alternating current. 

In this chapter the design and theory of the induction 
coil receive considerable attention, and it is pointed out 
that for purposes of wireless telegraphy the resistance of the 
secondary winding is an important consideration. Great 
stress is laid on the advisability of keeping the resistance as 
low as possible, other things being, presumably, equal. The 
Statement is carefu'ly qualified by indicating that a limita- 
tion exists from the necessity of keeping the size of the coil 
reasonable. It might be assumed that the author considers 
that too thick a wire is always used in the design of these 
instruments. There are, however, two sides to this ques- 
tion, and experience shows that one cannot reduce the 
inductance of the secondary winding of a spark coil of 
standard design with impunity. Any attempt in this direc- 
tion will almost certainly result in most erratic and unsatis- 
factory sparking. The reason for this behaviour is not far 
to seek, and Dr. Fleming comes near to the explanation in a 
footnote on page 37, in which he refers to a surmise that 
the oscillations of the condenser in the primary circuit may 
have some effect in assisting the demagnetisation of the 
core. 'The ratio of primary and secondary inductance 
cannot be decreased with impunity, as it is necessary for the 
proper working of a coil that these condenser oscillations be E 
not reproduced inductively in the secondary winding as Pw 
would be the case if its inductance were not sufficient to 
choke them out. The last word on the theory of the induc- 
tion coil has not yet been said. A great deal of information 
from the work of various experimenters relative to this 
matter is given, and there is much room to collate and 
bring into harmony the different results obtained. It ie, : 
perhaps, worth pointing out that most of the different Ж. 
investigations with reference to such matters as optimum : 
capacity, the resistance and inductance of windings, &c., 
can, however, be reconciled by a proper appreciation of 
the above important function of the condenser. "There is 
no doubt that it serves the important purpose of extin- e 
guishing or minimising the arc at the contact points, but | 
the additional function referred to above is not generally 
appreciated. The action of the condenser oscillations in 
this case is, of course, entirely analogous to the action of 
the magnetic detector. The effect produced on the iron by 
powerful oscillations is extremely strong, as can be shown 
by connecting such a detector to the stay wires of a wireless 
telegraph installation at work. In such experiments as 
those of Lord Rayleigh, in which the primary circuit is 
broken by the agency of a rifle shot, the use of a condenser 
is unnecessary. In this case sufficiently powerful oscillations 
doubtless take place from end to end of the primary winding 
to give the desired effect on the core. 

At the end of Chapter II, which deals with high- 
frequency electric measurements, Dr. Fleming describes in 
detail his spark counter. The primary idea involved is the 
same as that made use of by Messrs. Duddell and Taylor in 
the measurements which formed the subject of an Institu- 
tion paper, but which was only referred to in the earlier 
proofs. The sparks are counted by causing them to per- 
forate a moving band of paper. Dr. Fleming has added ! 
appliances for accurately timing the duration of contact. ; 
For most purposes, however, such appliances can be dis- 
pensed with, as in practice it will generally be found sufficient 
to depress the signalling key for a stated interval of time, 
and then count the perforations made. 

Chapter III deals with questions of damping and 
resonance, and provides an admirable summary of the best 
work that has been done in this direction. This concludes 
Part I. The opening chapter of Part II deals with the £o- 
called stationary electric waves on wires; a subject which 
would, perhaps, be more properly included in the first section 
under electric oscillations, for “stationary waves” are 
oscillations, and there does not appear to be any valid reason 
why this term should not be adhered to, reserving the term 


i 
| 
| 
| 
| 

waves to denote travelling impulses. The adoption of | 


this nomenclature would avoid the use of such inconsistent 
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expressions as “the propagation of stationary waves,” of 
which a certain eminent scientist has been guilty. Of course, 
stationary waves (i. a., oscillations) are not formed until the 
propagation has been effected and completed. At the close 
of the chapter, the interesting case of transmission from 
closed or loop-circuit aerials ig investigated, in which the 
theory is advanced that harmonic vibrations are set up 
which are responsible for the radiation. There are certain 
experiments which tend го throw some doubt on this view, 
and the matter will, perhaps, bear further investigation. 

Chapter V forms specially interesting reading ; the reasons 
for the assumption of an all-pervading ether (or ** aether " ag 
Dr. Fleming appears to prefer it) and the orthodox specula- 
tions as to its nature are well summed up. In paragraph 4 
appears a statement which apparently is not strictly accurate. 
The characteristic of a true wave is said to be that in each 
portion of the medium the energy being conveyed exists 
alternately as energy of strain and energy of motion or their 
equivalents. Since, in a true wave propagation, the energy 
is always half kinetic and half potential, the two being in 
phase with one another, it is surely evident that the energy 
being conveyed does not oscillate between the two types as 
stated. | 
The physical conception of electric wave formation deduced 
from considerations of the changing distribution of the 
electric field during discharge receives prominent attention. 
The treatment accorded is, however, superficial, and, without 
being hypercritical, exception may be taken to some of the 
statements. One would be led to suppose, for instance, that 
the formation of the closed loops of strain referred to is the 
sole cause of wave propagation. In view of the fact that 
such closed loops are produced under many circum- 
stances in which appreciable radiation is out of the 
question, this can hardly be the whole truth of the matter ; 
moreover, though waves do travel out as closed loops 
of strain from a linear Hertzian oscillator, the waves 
do not represent the original loops translated bodily from 
the field of the oscillator. There is a little more in the 
question than this, as a considerable part of the energy 
associated with the loops in the neighbourhood of the 
oscillator of necessity falls back into the system at each 
semi-oscillation. A somewhat crude reference is also made 
to the loops which are formed being pushed outwards by the 
birth of new ones. It occurs to one to ask what pushes out 
the last loop which forms the termination toa train of waves. 
In this section it ig perhaps hardly made sufficiently clear 
that the electric and magnetic fields are simply an indication 
we have of the existence of wave disturbance in the ether 
rather than an additional effect superposed. Full diagrams 
illustrating the changes in the electric field about an 
oscillating system, according to Prof. K. Pearson, Prof. Love, 
and Dr. Hack, are reproduced, but the original Hertz 
diagrams are absent. Pearson's diagrams are intended to 
show the departure from the Hertz when considerations of 
damping are introduced. These matters have apparently 
been investigated by complex mathematical methods only up 
to the present time, but there does not appear to be much 
reason why they could not be dealt with on general lines 
from the point of view of optical theory. 

Although it is stated in the preface that the present 
treatise is based to a large extent on Cantor Lectures, it is 
pleasant to observe that Dr. Fleming is not insisting so 
much on dragging electrons into the theory. Some 
remnants yet remain, however. It is hard to see that 


electronic considerations render any assistance in elucidating | 


the theory of wireless telegraphy. It is a severe stretch to 
the imagination to be asked to conceive that electrons dash 
up and down a radiating antenna with a velocity which 
must greatly transcend the speed of light. 

The next chapter is largely devoted to historical matters 


and to eulogies of Marconi, explicit or implied. One small . 


matter in connection with the earliest forms of Wireless 
telegraph apparatus may be worthy of reference. Dr. 

eming gives on page 364 an explanation of the function 
of the choking coils attached to the terminals of the coherer 
In Marconi’s early form of receiver, which is somewhat 
doubtful. It is stated that the choking coils were intended 
to prevent the coherer from being affected by the small sparks 
produced at the contacts of the relay, tapper, &c. In view 
of the fact that all contacts or coils, or both, were carefully 
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shunted by non-inductive resistances, a more probable ex- 
planation is that the intention was to prevent the received 
oscillations from being shunted round the relay circuit, vid the 
non-inductive resistances. In fact, this is the explanation 
given a little further on (page 426). The actual explana- 
tion, however, of the undoubted benefit these choking coils 
conferred when adjusted to an approximately correct size 
(and on this point Marconi was very particular) is very 
different to either of the foregoing. There can be 
very little doubt that it lay in the fact that an 
inductive path to earth was provided for the received 
oscillations through the choking coils. 'The coherer thus 
became an overflow to the inductive choking coils, and the 
device therefore anticipated in some degree later develop- 
ments of tuned systems, though unwittingly. There is, 
perhaps, hardly sufficient stress laid on the fact that the 
early method of inserting a detector of the disconnection 
type, such as the filings coherer, between the antenna and 
earth is all but a fatal mistake, because it interrupts the 
very receiving system in which it is essential that oscilla- 
tions should be built up by the cumulative action of waves 
sufficiently nearly in tune. Ever since the very earliest days 
Marconi has insisted on the benefits of tuning, and there 
was much more syntony even in the crude system originally 
devised by him than many are inclined to admit is possible 
with “ whipcrack " impulses. 

An important point dealing with the question of 
“coupling” occurs on page 411 and elsewhere. The 


M i ; 
coefficient of coupling is defined as Ел which being 


translated means, as referring to inductive coupling, that it 
їв the ratio which the mutual inductance bears to the geo- 
metric mean of the inductance of the primary and secondary 
windings of the oscillation transformer. The coupling is 
said to be tight when this ratio exceeds 0°5 and loose when 
smaller. It is not clear that this is a correct definition, 
because it does not include the inductance of the antenna 
itself, nor any inductance inserted in series with, but 
entirely extraneous to, the oscillation transformer. Yet a 
strong coupling can be made into a weak one by the 
addition of extraneous inductance, either in the antenna or 
in the primary circuit; the alteration in the time period 
being compensated for by corresponding changes in the 
capacity in each circuit. From this point of view it is 
doubtful whether Marconi's earlier methods of syntonic tele- 
graphy were as closely coupled as Dr. Fleming appears to 
imagine. Indeed, the very fact of being able to properly 
dissociate waves of different frequency on a single antenna, 
as Marconi did at a very early stage, seems to indicate 
moderately weak coupling and consequent sharp tuning. 

In connection with the earliest wireless telegraph patents, 
it is of some interest: to note that Marconi’s first application 
for a patent in Great Britain was filed in March, 1896, but 
was abandoned, probably on expert, advice, being replaced by 
the patent which has drawn so much scientific criticism. 
The date at which Marconi brought his apparatus to the 
Post Office is generally stated to have been in July, 1896, 
but, as a matter of fact, it was a little earlier than this. 

There is a little matter on page 561 which, though of 
no great importance, would seem worth while clearing up. 
In connection with the relation between wave lengths and 
length of wire forming the radiating system, it is pointed out 
that a considerable error may be made by including the 
length of any part of the wire which may be coiled up in 
the form of a spiral, Duddell and Taylor being quoted as the 
“ horrible example." If pages 341 and 312 of the Institu- 
tion Journal, Vol. 35, be referred to, it will be found that 
the authors are equally explicit on this particular point. 
Indeed, it is mainly for this reason that the approximate 
wave lengths given are all on the high side of four times the 
total length of wire, and it is almost entirely for the same 
reason that no wave lengths are given in respect of the more 
important teste described in the Appendix to the paper in 
question. In quoting from this paper, it is somewhat 
strange that Dr. Fleming has omitted any reference to the 
Appendix mentioned, although, from the point of view of 
quantitative measurement, the experiments described therein 
are by far more conclusive and convincing than those which 
are reproduced in this book. 
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On pages 624 ef seg., recent developments concerning 
directed wireless telegraphy are treated of. It is, however, not 
explained whether the use of the particular shape of antennæ 
necessary, on Marconi’s plan, to give semi-directional radia- 
tion, results, as might be expected from theoretical considera- 
tions, in a less efficient total radiation. 

Looking back over the work, there are one or two points 
on which some information might have been expected, but 
to which no reference has been made. The development 
of the magnetic detector which enabled Marconi to obtain 
some promise of results with high-speed automatic trans- 
mission and reception is among these. Attention is drawn 
in the treatise to the importance of using stranded wires for 
the construction of spirals carrying high-frequency currents 
on account of the eddy-current losses produced if solid wire 
is used, but though the quantitative aspect of “skin effect” 
resistance is elaborately treated, no quantitative treatment 
is afforded to the former, though it is, from a practical point 
of view, much more important. There is room also for a 
more complete treatment of the question of the theoretical 
design and construction of oscillation transformers. So far 
as those used in transmission are concerned, single-layer 
windings made with properly stranded wire are, doubtless, а 
design which it would be difficult to improve upon, but the 
same argument cannot be applied to coils for receiving pur- 
poses in which questions of dielectric strength are not con- 
cerned. In the latter case there would appear to be some 
scope for improvement in the direction of obtaining 
maximum inductance with minimum length of conductor, 
or some good reason why this principle cannot be applied. 

The work, as a whole, forcibly brings out once again Dr. 
Fleming’s admirable faculties for collecting together and 
arranging in sequence all the cream of up-to-date work on 
any electrical subject, and his not less useful faculty of being 
able at once to discriminate and sift the sound from the 
unsound. This is evidenced by the absence from the work 
of any reference to many pseudo systems and researches 
which have attained considerable notoriety, and have been 
given unmerited prominence in by far the larger number of 
books on this fascinating subject. In this alone he has 
done a service not to be too lightly valued.—J. E. TAYLOR. 


Steam Turbines, with an Appendir on Gas Turbines, and 
the Future of Heat Engines. By Dr. A. STODOLA. 
(Second edition.) London: Archibald Constable & Co., 
Ltd. 1906. Price 21s. net. 


Despite four prefaces, with sentences manifestly of 
Germanic origin, one preface each (respectively by the 
author and his translator, Dr. Loewenstein) for each edition, 
we can only repeat the cordial welcome which we accorded 
to the first edition. Dr. Stodola's work has been through- 
out of the highest character. Primarily the book is written 
for the designer, but in addition Dr. Loewenstein commends 
its use as a text-book for students of high-grade engineering 
schools. He has used it himself for “ the senior classes at 
Lehigh University," which “ proves that the work is not 
too difficult for students of our best schools." The 
reviewer's opinion i8 that this remark only applies, 80 far as 
Great Britain is concerned, to university colleges where the 
Student's preliminary courses in physics and mathematics 
have fitted him to use this book for reference purposes. It 
is primarily the designers’ hand-book, its appeal to the 
general engineering reader lying in speculative chapters on 
gás turbines and the future of heat engines. 

Slight differences in arrangement mark the second edition. 
For instance, there is an opening elementary introduction to 
the theory of steam turbines written for the special behoof 
of readers who are in practical work. 'This introductory matter 
avoids following the changes of heat conditions, presenting, 
instead, empirical formule which take into account a large 
part of the friction losses. 

Accounts are also given of a number of experiments in 
regard to the steam friction of rotating disks, these being 
based on some experiments on the frictional resistance in 
air. From these air experiments, Dr. Stodola enunciates the 
following law :—'' The work of rotating wheels and disks 
without load in the open air, or in an enclosed space, in- 
creases very approximately as the third power of the number 


of revolutions.” The density of the surrounding steam 
atmosphere has also been studied, as also the effect of super- 
heat, and the author's results are summarised as follows :— 
The work of friction of a wheel in saturated steam with 
equal specific weight, equal size of wheel and equal velocity, 
is 1:3 times that in air. The work of friction of a wheel in 
superheated steam at atmospheric pressure and 300° C. 
(572° F.) is the same as that in air." 

On the practical side accounts are given of detailed ex- 
periments on Zoelly and Rateau turbines. Other reports are 
given concerning the Riedler-Stumpf, Lindmark, Gelphke 
and Schulz turbines. 

The author also deals with comparisons between the 
steam turbine and the reciprocating engine. On page 318, 
one finds one of the very rare awkward translations, to 
which all translators are liable. Speaking of early 
жеш the author says: There was doubt as to 

ow long the high economy found in the new machines 
would be maintained, because the wear of the bearings, the 
wear of the blades, and incorrect installations would increase 
the losses due to leakage, and decrease the efficiency.” 
“ Faulty erection " would certainly read more fluently than 
“incorrect installations.” On the subject of economy, the 
conclusion is that the steam turbine working with moderate 
superheat has overtaken the compound reciprocating engine 
in steam economy, but that the triple-expansion engine has 
still an advantage of about 8 per cent. of the steam consump- 
tion. On the question of the variation in steam consumption 
with over-load or under-load conditions, a very important 
point is made that as normal full-load ratings vary very 
considerably, full-load should be reckoned as the most 
favourable steam consumption per Kw.-hour. Working on 
this basis, which seems an eminently equitable one for the 
purpose, the author states on page 322 that “ the over-load 
with the Westinghouse turbine is very much less favourable 
than with the reciprocating engine ; but with the Cartis, 
again, very much more favourable. The superiority of the 
reciprocating engine, therefore, with respect to the character 
of the steam consumption curve at varions powers, is also 
doubtful; The choice between turbine and reciprocating 
engine depends considerably, therefore, on the degree of 
reliance which the purchaser places in the safety of opera- 
tion of the two motor types.” 

Finally, in regard to the fascinating matter of speculative 
interest to which we drew attention when reviewing the 
first English edition, we have to note its re-appearance 
in foto, Nothing at all has transpired which is likely to 
bring into question the anthor's sound conclusions. We 
are still waiting for the metallurgist to give us an alloy 
Maintaining its strength and other qualities up to and 
beyond a red heat. Those who look for the production of 
the ideal gas turbine are yet likely to have to wait a con- 


siderable further time for the success of their ally, the 
metallurgist. 


Bases d'une Théorie Mécanique de UElectricité. By М. 


SELIGMANN-LuI, Paris: H. Dunod et E. Pinat. 1906. 
Price 3 fr. | 


We never realised before what a great help a preface is 
to a reviewer until we got this book to review. Refereeing 
а mathematical paper for learned and other societies is 
mere child’s play in comparison with reading this book. We 
managed, however, to find the time to read it, and it has 
well repaid our labour. We do not criticise the work, as 
our criticism would be essentially mathematical, and out of 
place in this journal. 

The author is a physical mathematician of -a high order. 
His analytical work is possibly less powerful, but it is far 
more finished than that of Oliver Heaviside. In reading 
parts of this work we were reminded of some of Lord 
Kelvin’s earlier papers, but the views expressed are very 
different. 

Starting from the principle of the Conservation of Energy, 
and that an electric charge may be positive or negative, the 
author deduces by very powerful methods the ordinary 
equations of electrostatics and electrodynamics which are 
found in Clerk-Maxwell. No supposition is made of an 
ether or of action at appreciable distances. It is not admitted 
that electric waves are the same as light waves. There i8 no 
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phenomenon in optics corresponding with the induction of 
currents in electricity. It is sometimes said that phosphor- 
escence and fluorescence are such phenomena, but the analogy 
is too vague to be taken seriously. Induction effects are 
produced in every conductor, but phosphorescence and 
fluorescence depend essentially on the nature of the material 
in which the phenomena take place. 

The simplicity of the laws of Coulomb and Ampere arises 
from a geometrical property of small deformations of a body. 
In this case only the first differential coefficients of the forces 
occur in the approximate equations of elastic solids, and they 
give rise to simple resulte. According to the author's view, 
the laws of Coulomb and Ampere are only approximations. 
The suggestion is made that electric energy is the same as 
thermo-dynamic potential. Assuming this to be true, it is 
shown that the whole of electrical theory may be recon- 
structed without saying a single word about kinetic or 
potential energy. It is only necessary to assume that the 
stable position of every system corresponds to that of mini- 
mum thermo-dynamic potential. 

In a note, Maxwell’s method of applying Lagrange’s 
equations to electro-dynamics is criticised. Maxwell virtually 
assumes that the equations are identical with those of an 
incompressible fluid in hydro-dynamics. The energy is assumed 
to be entirely kinetic. It seems to us that the author is 
right in his contention, and that Maxwell's assumptions, at 
least, invalidate his proof of the formula, if not the formula 
themselves. In conclusion, we recommend the book to every- 
one with a knowledge of mathematical physics. He will 
find it profoundly suggestive, and if the author shakes the 
cherished beliefs of the orthodox electrician, he points out a 
new foundation on which to rest his well-tried formule. 


—— HÀ —À 


The Electron Theory. By E. E. FOURNIER D’ALBE, 
B.Sc. (Lond.), A.R.C.Sc., with a preface by G. Johnstone 
Stoney, M.A., Sc.D., F.R.S. London : Longmans, Green 
and Co. 1906. Price 5s. net. 


This most important work will be welcomed by all those 
who are interested in the present trend of scientific thought 
regarding electrical matters. | 

The book consists of 17 chapters, occupying in all about 
300 pages, and includes an historical preface by Dr. G. 
Johnstone Stoney. 

It deals with the origin and development of the electron 
theory, the electric discharge, thermo-electricity, magnetism, 
electricity and light, magneto-optic phenomena, electricity, 
heat and magnetism, including chapters on radio-activity, 
&c., and a most interesting one on units. 

The chapter on the electric discharge is particularly 
interesting, dealing, as it does, with such commonplace 
things as Ohm's Law, which, without the electron, is а 
physical mystery. It will probably be news to many “ that 
electricity is a fluid, and indeed a gas, possessing a pressure 
of several thousand atmospheres in most metals, and having 
the same temperature as its surroundings. What dis- 
tinguishes it from ordinary pases is the enormous expansive 
force it possesses apart from its temperature. Nor is 
electricity really incompressible. It can be compressed to 
the extent of about a millionth, as is done in charging a 
conductor with a high negative charge." 

The trouble with most engineers (and even with many 
teachers of science) is that, however willing they may be, 
they have but a limited time at their disposal in which to 
keep themselves up to date in physical developments. At 
present the electron theory is dealt with in scattered papers, 
mostly highly mathematical, and many in foreign languages ; 
Consequently it is most difficult to trace the various 
phenomena dealt with. 

This work sums up all that has been done, and is so 
admirably Written that anyone can follow the theory from 

ing to end. Here, for instance, the engineer will see 
how current is conducted through metals, electrolytes and 
gases ; he will see also how the “ molecular magnet is now 
replaced by revolving electrons, which account for the facts 
of both ferro- and dia-magnetism. 

To teachers the book will be of immense assistance, as it 
enables one to take a broad [view of the whole matter, 

erto an impossibility, 


The chapter on “ Electricity and Light " treats the subject 


_ from the point of view of Profs. Drude and Schuster, and many 


consequences of Drude's equation are clearly explained. For 
шы double refraction (always a difficulty) is explained 
thus :— 

. . . When a beam of light is sent through calcspar at 
right angles to the axis, only two electrons per molecule take 
part in the vibration . . . . hence the refractive index is 
small, and the velocity of propagation great. When on the 
other hand а beam of light is sent along the axis, all the 
five electrons are free to take part . . . Hence light is more 
slowly transmitted along the axis than across it. This gives 
rise to the phenomenon of double refraction.” 

Again, magnetism is discussed very clearly :— 

“The atoms of all bodies are surrounded by several 
electrons describing orbits round them like the planete 
round the sun. When the orbits are nearly in the same 
plane, as in the Solar system, the bodies are magnetic, or 
rather para-magnetic, like oxygen and aluminium. When in 
addition the orbite are large enough to influence each other 
across the average distance separating the atoms, the bodies 
are ferro-magnetic, like iron, cobalt and nickel. When on 
the other hand, the orbits lie in various places. . . the 
bodies are diamagnetic.” 

The author is to be congratulated on writing such an 
interesting work which assuredly will be widely read. 

Engineers will feel after reading it that, at last, they 
have got а “common-sense” theory. What will happen 
when they get a real grip. of it the reviewer does not know; 
but even now with magnetic (manganese) alloys, bismuth 
strips altering their resistance in magnetic fields, and Hall, 
Leduc and Ettingshausen effects (vide Chapter XIV), there 
are а few finger posts indicating some directions in which 
things at present only vaguely dreamt of, in our philosophy, 
may come to pass. 

Nothing further need be said, except that the printing, 
and the frontispiece, are excellently done. 


Railways and their Rates. By Epwin A. Pratt. 
London: John Murray. Price 5s. | 
To say that this book is powerful is to admit that it is 
well written, and however much the title may repel the 


` general reader (that butt of the delicate R. L. S.) it is to him 


and not to the technical or particular reader that it is 
addressed, and it is to him that it will appeal. 

Obviously written on behalf of the railway companies, 
nevertheless it is to all appearance so fair to the other side 
that the reader's sympathy is at once enlisted in the writer's 
cause, and his opinions are truly adamant who does not find 
them moulded more in the midway of the open mind. 

The public as a body believes religiously that the majority 
of railway rates are based on no more scientific or equitable 
foundation than the greedy desire of the companies to get 
the utmost penny out of the trader, and the traders take 
care to foster that belief, by writing furious letters to the 
newspapers in the silly season, declaring that British trade 
is being killed because the freight on butterfly wings from 
New Zealand is less than the carriage of coals from London 
to Newcastle. Mr. Pratt deals fully with these declared 
injustices, and illustrates them with concrete examples. 
For instance, he shows very good cause why the carriage 
of foreign food supplies, such as frozen meat from America, 
butter, cheese, hams, and the like compares so favourably 
with the carriage of similar produce deriving from our own 
farmers. The whole thing is a question of bulk versus 
paltry parcels, and a few photographs at the end of the book 
illustrate it convincingly. : 

The moral is, of course, that the companies will give— 
must give, indeed—equally advantageous rates to English as 
to foreign traders whenever the conditions are equal. 

Several instructive chapters explain, in a manner which is 
extraordinarily lively, having regard to the nature of the 
subject, how Continental produce is enabled to compete with 
English produce, because of the special exportation rates 
which the State railways grant at loss to themselves, i.e., to 
Ше home traders, and the advantages of an all-sea direct 
service are demonstrated. 

Naturally enough, the grievances of the companies are 
not omitted, nor should we wih them to be. The chapter 
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on the taxation of railways is calculated to draw tears of 
sympathy from a crocodile. During the 18 years, 1891 to 
1903, local rates have doubled. They reached 4} millions 
in 1903, and have advanced since at the rate of + million 
per annum. 

During the 12 years ending with 1904 the gross receipts of 
the L. & N.W.R. increased 221 per cent., but the ratea and 
taxes ran up 94 per cent., and the table below is an 
example of th е justice meted out to the same company :— 


TABLE I.—Provortion or Locau Rates Paip py RAILWAY 


COMPANY. 
No. of | Railway Co.'s Total rateable Railway Co.'s 
| parishes. | assessment, value of parishes. proportion. 
"mx CE : n te. 2 af yee 
A ' 6 £24,029 £28,625 | 839 % 
В | 12 62,439 83,642 747% 
0 19 | 69,112 108,046 64:0 9; 
D | 45 220,872 404,514 | 54:6 % 
аа F 
82 £376,452 £624,827 | 60 25 % 


In 53 out of these 82 parishes the company has no 
station. 

Another table on similar lines shows how the company’s 
assessment is anything between 67 per cent. and 86 per 
cent. of the assessment of the whole parish, while the pro- 
portion of land in the parish occupied by the.company rises, 
as an extreme instance, to 5 per cent. | 

These facts go some way towards explaining why the 


average dividend on ordinary stock has come to such a low 
level. 


TABLE II. 
Last dividend 
Number of Stock and share Loans and Total paid-up on ordinary 
companies, Capital. debentures, capital. stock, 
29 ... £651,811,271 £240,124,033 £891,935,304 493% 


Mr. Pratt finds it necessary at this time of day to 
explain fully why the old cry of equal mileage rates is 
unreasonable, and the fact that it is still raised makes one 
ready to believe that much of the traders’ groaning is an 
affectation of business. 

Half the book is occupied with the conditions existing on 
Continental rail ways, all, of course, having a definite bearing 
on the main subject, and we have found this part quite as 
interesting as the first half. Particularly so are the chapters 
which outline the events which led to the nationalisation of 
the railways in the leading Continental States. 

We have nothing but praise for the way in which this 
book is written, printed and got up. 


Radwo- Active Transformations. By E. RUTHERFORD, D. Sc., 
L.L.D., F.R.S. London: Archibald Constable & Co., 
Ltd. 1906. Price 16s. net. 

As stated in the preface, this work contains the subject 
matter of 11 lectures delivered, under the Silliman Founda- 
tion at Yale University in 1905. 

Since the lectures were delivered, much scientific work has 
been carried out, and the results have been embodied by 
the author in the present volume. 

The book consists of some 11 chapters dealing with such 
things as The Radium Emanation,“ Transformation in 
the Active Deposit of Radium,” “Origin and Life of 
Radium,” “ Тһе Production of Helium from Radium,” 
“The Transformation of Matter," Properties of the 
a-rays, &c. 

In the chapters on the a-rays, the argument for regard- 
ing these as atoms of helium is clearly set forth, and the 
celebrated Ramsay-Soddy spectroscopic experiment discussed. 
Another most interesting chapter is that on the “ Origin 
and Life of Radium.” Its parentage is fully discussed, 
and very interesting geological evidence, &c., is given, 
showing what is known regarding its connection with 
uranium. Recently Boltwood (vide letter in Nature) 
has shown that apparently actinium fills a gap here. 

The speculation regarding the age of the earth is also 
discussed, and seemingly the earth may have been habitable 
a thousand million years ago. 


Since all matter appears to be more or less radio-active 
(вее also Proceedings, Camb. Phys. Soo., “ Radio-Activity of 
Metals and their Salta,’ N. R. Campbell), and the property 
is apparently an atomic one, it is almost impossible after 
reading such a work to avoid speculating on what was the 
primordial substance out of which the so-called elements 
were generated. On page 194 the author points out that the 
building-up of the undoubtedly heavy atom of radio-active 
substances may be going on under the very high tempera- 
tures and pressures which exist in the interior of the earth. 
This may account for the high density which the interior 
undoubtedly possesses, and Airy’s observations on “ the feet 
of the mountains." Again are we forced to speculate on 
what are going to be the ultimate substances. Here, how- 
ever, the electronic theory of matter will probably throw 
light, and it is a question of stable and unstable combina. 
tions of electrons. 

The reviewer can only add that the work is most interesting, 
and will be a welcome addition to the literature of this 
subject. It is very lucidly written, so that it is quite 
suitable for those seeking even general information. 

Of course, the book deals with much of Prof. Rutherford’s 
own work, so that the reader obtains his information direct 


from the original investigator, a very great advantage at 
this stage. | 


Report of the Electric Railway ‘Test Commission of the 
Louisiana Purchase Exposition. New York: McGraw 
Publishing Co. 1906. Price $6.00 net. 


“The organisation of the Electric Railway Teat Com- 
mission was due to the recognition by the officials of the 
Louisiana Purchase Exposition of the fact that the 
presence of a large amount of electric railway apparatus, 
gathered together for exhibit purposes, offered an excep- 
tional opportunity for obtaining practical and scientific 
information of equal interest to the producer and to the user 
of electrical machinery ; and of the further fact that such 
investigations could' most, advantageously be carried ont 
under the auspices of the Exposition." 

Thus the introduction.’ The report describes in full 
detail the apparatus employed, the methods used and the 
results obtained in a series of 61 tests, many of which are 
of the greatest, interest and importance, although some might 
easily have been spared. The tests comprise service, 
acceleration and braking tests on various city and inter- 


urban cars, compressor tests of a storage air-brake system, 


tests of a storage battery industrial locomotive, tests of 


alternating-current losses in track, as well as in rails and 


other steel sections, and teats of the resistances offered to 
the motion of interurban cars, particularly of the forces due 


to air resistance on car bodies and veatibules. 


It will be seen from the above list that the tests are not 
concerned to any great extent with electric railways as we 
understand the term in this country, but rather with what 
we should describe as tramways and interurban light railways. 
Not that American interurban cars are necessarily smaller or 
lighter than ordinary English passenger coaches, but they are 
very different in build, and are operated, like tramcara, in 
single units, stopping when required to pick up or set down 
passengers, rather than in trains making definite schedule 
runs. To English readers interested in the electrification of 
main line railways, therefore, the book, although not without 
interest, will hardly realise the expectations that ite title 
would be apt to raise. | 

The description of tests and the presentation of the results 
demand a peculiar genius for skilful selection of the essentials 
and for their arrangement in logical order, coupled with a 
capacity for happy expression which shall indicate briefly and 
clearly, but, without unnecessary detail, exactly what, has been 
done, and what general conclusions are derivable from the 
tests. Without expecting the editor to possess the genius 
of a Faraday, we believe the report under review 
could have been presented in a much more concise 
and readable form. In truth, it suffers considerably 
from over-elaboration, and is burdened with a tire- 
some wealth of minute detail, much of which is irrelevant 
and much would have been granted by any reader capable 
of deriving benefit from the book. It is, in fact, a somewhat 
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stodgy work. The meat is there, but it is mixed with such 
а quantity of indifferent pabulum that the reader i8 quite as 
likely to attain to somnolence as to satisfaction. "The work 
being under the supervision of able committees, and 
adequate means being at the disposal of the testing staff, it 
is surely unnecessary, for instance, to explain, for the benefit 
of a reader requiring information on the impedance of rails, 
how a single-phase supply of power at suitable frequency 
and voltage can be obtained from a three-phase supply at 25 
cycles and 6,000 volts. The matter presents no difficulty, 
and such details only encumber the report and distract the 
reader's attention. 

The description of the cars and equipments again is 
principally composed of matter which in no way affects the 
tests, and is neither unusual nor particularly interesting. 
„The rear compartment," we are told of one of the cars, 
“is provided with Hale and Kilburn reversible seats up- 
holstered in deep blue plush ; the smoking compartment 
contains ten comfortable wicker chairs. The cars are carpeted 
throughout with Wilton carpet." . . . . . “The саг is 
equipped with a Mosher headlight, and is also supplied with 
an oil and tool box hung under the car and containing two 
oil cans, one waste can, one coupling bar, two packing irons, 
опе -wreck rope, two pick-ups, and three flags, — and во on 
al nauseam. 

Whether all this is intended as a sop for the companies 
who so kindly Jent the cars and apparatus, or whether, like 
Pooh-Bah, the editor felt that he was adding local colour 
and artistic verisimilitude to an otherwise bald and uncon- 
vincing narrative, the reader is liable to experience a feeling 
of irritation in being compelled to search for his needles in 
unnecessary haystacks. 

Following upon 32 pages of introduction, some 300 pages 
are devoted to service, acceleration, and braking tests on a 
single-truck city car, a double-truck city саг, and an 
interurban car. This portion of the report particularly 
might have been very much condensed. The tests furnish 
results of interest only in so far as the conditions are typical 
of those generally met with, and except to the Indiana 
Union Traction Company, are not important in detail; they 
do not demonstrate anything of a striking nature, nor are 
they the first series of the kind that have been made. The 
results are of a nature that the operating engineer of, a 
traction company should obtain for his own system, but it 
would be folly to apply them where the voltage, the grades, 
the average speed, the frequency of stops, the weight and 
size of cars, the driving equipment, the characteristics of 
the driver, the brake leverave, &c., are different from those 
met with in the tests. The chapter on tests of the storage 
battery industrial locomotive is of no great interest or 
importance. 

The remainder of the report deals with matters more 
worthy of the attention of the Commission. The series of 
tests on alternating-current losses in rails and other steel 
sections is, we believe, the most exhaustive and complete 
that has yet appeared on the subject, and furnishes data of 
considerable value to those investigating the merits of single- 
phase operation. 

The most important chapters of the report, however, 
which would by themselves justify the labours of the Com- 
mission, deal with train resistance, and the resistance offered 
by the air to moving car bodies and vestibules. Most of 
these test were carried out on a car specially designed for 
the purpose, їп which the body was arranged to be capable 
of movement, independently of the underframe, with as little 
friction between them as possible. The force transmitted 
from the underframe to the body was so directed as to be 
easily capable of measurement.  Vestibules of various kinds 
— flat, standard, parabolic and wedge-shaped—were designed 
to fit the car body, and so suspended that the force with 
which they reacted on the car body could be determined. 
The tests demonstrate the great effect that the shape of the 
vestibule has on the air resistance, especially at high speeds. 
At 50 miles per hour, for instance, a parabolic front vestibule 
is shown to offer about half the resistance of a standard 
vestibule, whilst a parabolic rear vestibule gives rise to less 
than а quarter of the suction of the standard. In the case 
of a single car the greater part of the air resistance is 
chargeable to the vestibules, and, in fact, it was found 
Impossible in so limited a series of tests to determine the 


amount that i8 properly chargeable to friction on the side of 
the car body itself. 

It is not the reviewer's business to make suggestions, and 
it is unwise on the part of anyone who is not conversant 
with the exact conditions and arrangements to do so, but at 
the risk of submitting something which is impracticable 
under the circumstances, or which has been tried and found 
useless, we will offer two suggestions, which we hope may 
prove of use if further tests are made. The first ie, that in 
order to determine the air resistance due to friction on the 
side of the car body (which is of considerable importance 
when the cars are operated in trains), the vestibules should 
be fixed to the underframe and independent of the main 
body, which is thus left free to move. The second sug- 
gestion is that, the effect, of grade and acceleration on the 
readings, which is often large and not very accurately 
known, should be neutralised by means of a suitable mass 
inside the car, arranged to act on the dynamometer in the 
opposite direction to the action of grade or inertia on the 
body or vestibule with such leverage as to be equal in in- 
tensity to this. It would not be difficult to design the 
dynamometer levers so as to provide for this mass, which, 
we believe, would have a tendency also to steady the dynamo- 
meter readings. 

Altogether the resulte are suggestive and important, and 
we hope that further tests will be made with the car, in 
order to clear up some of the outstanding points. We must 
protest, however, against the misleading practice which has 
been adopted in some of the curves of extending them con- 
siderably beyond the range of the tests. The curves are not 
very reliable, even over the range covered by the testa (from 
20 to 60 M. P. H.), as will be realised on consideration of the 
distance of some of the test points from them, and the 
extension of the curves to 100 M.P.H. is quite unjustified. 
The grotesquely inconsistent results given by the different 
formule that have been propozed for train resistance are 
principally due to these being applied to conditions and 
ranges of speed not in accordance with the tests from which 
they were derived. 

The book is well got up and contains numerous folding 
plates, curves, diagrams and half-tone blocks, of which the 
last are not always first class. The picture of a Westinghouse 
No. 85 motor on page 68 bas been inserted upside down, 
whilst the curve on page 566 has been put in sideways. 


THE GERMAN ELECTRICAL INDUSTRY. 


THE financial scheme put forward by the Continental Co. for 
Electrical Eaterprises, of Nuremberg, has been successful, as was 
5 from the fact that the Schuckert Co. holds nearly all the 
ordinary share capital, amounting to £1,600,000. The shareholders 
were asked to pay an additional sum of £17 10s. per share for the 
purpose of extinguishing the debit balance of £92,500 and writing 
down the value of the assets, and holders representing £1,550,000 
have accepted the proposal, which carries with it the transforma- 
tion of these shares into preference shares. 

The Siemens Electrical Operation Co., of Berlin, has just made 
an issue of ordinary shares amountirg to £125,000, and of 43 per 
cent. bonds totalling £125,000. The proceeds are intended for the 
purchase of three electricity works in Austrias, for extensions of 
works already belonging tc the company, and for providiug funds 
for the completion of further transactiona. 

The Austrian patents for the Elektra steam turbine have been 
disposed of by the Electrical Industry Co., of Carlsruhe, to the 
Skoda Works, of Pilsen. The patents for Belgium, France, 
Spain and Italy were sold to companies in those countries some 
time ago. 

The South German Cable Works (Buddeutsche Kabelwerke) Co., 
of Mannheim, whose ordinary share capital now amounts to £150,000, 
realised gross profits of £44,493 ia 1906, as compared with £37,534 
in the preceding year. Including the balance brought forward, the 
net profits amount to £29,572, as against £23,458 in 1905. After 
making the usual allocation to the reserve fund and writing off 
£7,500 for extraordinary depreciation as in the preceding year, the 
balance allows of the payment of a dividend at therate of 8 per cent. 
as contrasted with 74 per cent. on a share capital of £120,000 in 
1905. 

The report of the Elektrochemische Werke, of Berlin, for 1906 
Shows gross profits amounting to £71,970, as compared with 
£52,500 in the preceding year. After writing off for depreciation 
and making other appropriations, the accounts indicate net profita 
of £57,862, as contrasted with £37,850 in 1905. It is proposed to pay 
a dividend at the rate of 9 per cent. on a share capital of £275,000, 
as against 7 per cent. in the previous year, to place £25,000 to the 
reserve and redemption funds, and to carry the balance forward to 
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the next account. The company, which is closely associated with the 


1904. 1905. 
group of the Allgemeine Co., owns the Bitterfeld and Rheinfelden Kronor, Kronor, 
тоа, НЫ leased to the Griesheim-Elektron Chemical Works Electrice Meters.— . 

0., and itself carries on oxalic acid works. 

The following announcements of dividends have also been From 55 . on ji epe 3 
made: Voigt & Haeffner, 10 per cent. for 1906, as compared with " United Ei a 2 i 3.612 : 475 
7 per cent. in 1905; the Continental Telegraph Co., of Berlin, " th oe P 1632 306 
ni per cent. and 11; per cent. respectively ; the E. H. Geist Co. » КООН Gis ж ; 
of Cologne, 8 per cent. and 7 er cent.; the Rheydt Electro- 

Technical Works (Max Schorch & Co), 8 per cent. and 8 per cent. ; Total .. А 29 ble 327,942 
and the Voltohm Rope and Cable Works, of Frankfort, 5 per cent. 
and 3 per cent, respectively. . Copper. Wire, tiristed for cables, de., not insulated, — 

The Westinghouse Elektrisitats Gesellschaft, of Berlin, which From Norway E " sé. 1.044 
carries on business in Germany according to the manufacturing Germany | Ж 8.480 19.287 
methods of the parent undertaking at Pitteburg, terminated the v Holland КИ 9,385 4,147 
financial year 1905-6 with a deficiency of over £32,000 on an „ "OtbercountH о '859 5⁴⁴ 
ш) share capital of £50,000. A meeting has been held to А =_= 
consider a scheme of reorganisation, whereby the capital would be 
reduced to £15,000. It appears that the whole of the share capital е С ч ae 
is held by one interest. ‚ | | А 

The liquidation of the Union Electricity Co., of Berlin, whose Ditto, cvvered with silk or other textiles, — 
undertaking was amalgamated with that of the Allgemeine Co. in From Germany wis S 22,384 30,096 
1904, is proceeding slowly. According to the accounta issued for „ Other countries. ТҮ 848 112 
1905-6, the receipts from interest апа rents were in excess of the ————— Э 
commercial expenses, but the amount provided for obligations Total a 23,232 30,208 
arising from old contracts has caused the deficiency of £79,400 in ———— 
cel m е to n the past тс. The balance-sheet Ditto, armoured with lead, Фе. 
shows that the company's share capital of £1,200,000 has been F 
reduced to £140,000 during the year by the distribution of a From 70 1 „ 
liquidation instalment of 88 per cent., and this has lowered the " Unit dx; EN 109 987 632.913 
company’s credit with the Allgemeine Co., from £1,462,600 to А Fra S PREON: : 44.750 
£980,450, The bond debt stands at £515,000, being the same oA, de i — 23 023 
amount as in the preceding year. " UE па tri 943 457° 4.869 

The German Accumulator Works Co., of Weimar, which has not " cr CONORT BN p 
been able to pay any dividend since its formation in 1899, recent] i 
issued its balance-sLeet for 1905. A slight loss was incurred, and Total ... — 4126,595 Шад 243 
this increased the debit balance to £7,277 on а paid-up share capital 


of £40,200. The Accumulator Works (Pollak), Co., which has a 
share capital of £100,000, shows slight profits arising from interest 
during the third year of the process of liquidation. These enable 


" Includes Belgium, 148,995 kronor, and Denmark, 94,462 kronor, 


Ditto, covered with caoutchouc, «с.— 


ке, “б ao F D | o NES ss 198 106,104 
the existing deficiency to be reduced to 446, 420. бн бош с. a 35,875 387.251 
» Other countries ... oP 17,388 161 
Total c" 53,461 493,516 
Ditto, otherwise insulated.— 
TRADE STATISTICS OF SWEDEN. From Germany ..  ..  .. 466,752 610,272 
» United Kingdom ... +, 16,995 51,172 
» Austria Ж и ae — 20,079 
THE recently issued annual trade statistics of Sweden for 1905 give „ Other countries ө 39,381 1,784 
the following details as to the trade in electrical goods with 
various countries; the figures for 1904 are given for purposes of Total ... d 523,128 683,307 
comparison :— . MEA * 
IMPORTS. | EXPORTS. 
1904. 1905. Motors, except electric. — 
| K To Russia i к ds 54,850 420,372 
клы е ronor. Kronor, „ Finland ee. . 16/545 41,623 
From United Kingdom ... 118,384 143,973 » Austria Shs е о -— 39,100 
» Germany ө 64,539 51,867 » Other countries "AMEN 58,743 91,145 
» Denmark .. 133,496 36,312 FF 
» Norway .. 3,174 24,633 Total. 130,138 592,240 
„ United States Ж — 44,794 PO PS DR TURN 
н 555 Mi el 9 es ае Electric Machinery and parts thereof.— 
" = To United Kingdom 95,355 и 
Total . a 323,076 328,032 Russia ... T" "- 22,050 f 
ө Сеа eee * Other countries 131,893* 79,357 
Electric Machinery and parts thereof. — Total б> 249,298 184,194 
From Germany .. .. — .. 695,121 504,371 * Includes G k d Belgium, 85,950 kronor. 
» United Kingdom ... Di 15,255 11,146 | neludes Germany, 68,048 kronor, an gium, 85, 
» United States А — 6,319 Electric Lam ps. — 
„ Other countries 208,135 16,582 To United Kingdom . 103,959 66,250 
l „ Germany — ..  .. . 54,087 15,542 
Total ... 918,511 538,418 » Other countries EN - 5,115 18,484 
* Denmark, 204,788 kronor. Total. Ре 163,161 100,276 
„„ Copper Wire, Cables, &c., insulated.— 
ies United Kingdom VE NC шо To Russia .. — ..  ..  .. — 15194 71,677 
"о T » United Kingdom — 5,000 
E m ME. Ер uif Finland "us 48,584 34,308 
Denmark ... d s 36,769 4,783 n en s "s , 0³7 
„ Other countries 9,844 3,180 „Other countries. . 52,499 1,03 
Total a M 337,928 359,804 Total eee eve 116,277 112,022 
Electric Molares — Scientifie Instruments, including Telephones.— 
From Denmark... 75,746 53,066 To Russia a 637,310 ооа 
„ Germany ..  ..  .. 9239991 556,961 T 5 ie з 
» United Kingdom ... Ver 3,286 20,643 » U meg d XJ. — i 1 5 5 
France IE — 3,306 n nl Kingdom „449, 7207, 
„ United States en 9684 „ Other countries 812,347 438,342 
М ; " - І 
„ Other countries. е 4,183 3,238 Total .. . 3,368,654 3,639,534 
Total. . 323,206 646,878 SS 
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PRUSSIAN TRAMWAY REGULATIONS. 


Tun Prussian equivalent of the Board of Trade regulations for tram- 
ways and light railways waa issued recently. The most important 
clauses to our English eyes are paraphrased below :— Grades are to 
exceed 1 in 15 only for short distances, and after demonstration 
that loaded cars will descend safely under all conditions. 

Girder rails, or the equivalent, are to be used, and the lips 
are to be high enough to enable ordinary wheeled vehicles to run 


on them, 
Curves, with special exceptions, are not to be of less than 49 ft. 


radius. 
Grooves must not be Jess than 143, in. nor wider than 1,", in. except 


at curves. Widths as liberal would be acclaimed by the home 


. tramway managers. : 


The distance from track centre to kerb must be at least half the 
width of the car. That is to say, the car must not overlap the pave- 
ment. On double track the centres are to be at least equal to the 
greatest width of the cars. Many Continental tracks run as close 
to the pavement as the minimum here required, and the regula- 
tion would not have been made in a careful country like Germany 
if the practice had been at al) dangerous. 

The Government takes the power station into its grasp, and 
requires that enough spare plant shall be installed to meet any 
traffic rush or failure, and this applies to any station which supplies 
power for traction. 

Wheel flanges may be worn down to 3 in. deep x 45 in. thick for 
speeds up to 154 br. P. H. 

All cars must have two independent brakes, of which one is to be 
а power brake; and they must be powerful enough to stop a fully- 
loaded car running at 64 М.Р.Н. on a dry rail within 194 ft. Pre- 
sumably on the level. 

Every passenger is to have a seat space of 19} in. width, which 
аш us as being a good deal more than the minimum allowance 

ere. 

The electrical equipment of cars must be inspected every six 
months, and the entire car is to be subjected to a thorough inspec- 
tion at least every two years. Detailed reports of such examina- 
tions are to be submitted to the department, which seems at first to 
be an onerous and somewhat unnecessary requirement; but the 
inspection periods, whether for equipment or complete car, are by 
no means too close, and detailed reports would be made to the 
general manager in any case, so that an extra copy for the official 
inspector means no particular trouble. 

On lines constructed after the manner of railways, the track is to 
be examined daily if the speed is over 124 M. P. H., and every three 
days below that speed. 

The maximum speed of trains (probably including single cars) is 
19 M. p. H. on standard-gauge track, and 19 Mu. . . on metre gauge. 
Higher speeds may be allowed if the Minister of Public Works 
considers them justified. In this matter, then, we have much lee- 
way to make up, as our maximum of maxima is 16 Ni. P. H., and that 
was only given last year. 

Jacks and other emergency tools should be easily obtained, that 
is, tbey need not be carried on each car. 

The management is to keep a full record of employés, which shall 
contain a statement of punisbments inflicted and any other 
information which will give a clear idea of the character and 
ability of every man. These records are to be open to the inspec- 
tion of the department or commission—who, moreover, can demand 
а test of any motorman or conductor, and may require the discharge 


` of incompetents. We have no use for this kind of interference. 


All outdoor employ és must be over 21 years of age, and must pass 
a general medical examination, as well as examinations in their 

utes. 

The maximum average day’s work in a month is not to exceed 
10 hours for motormen and 11 hours for conductors. As this 
includes days of rest it is unlikely that our bean-fed tramway men 
will seek jobs under German management. 

These regulations take effect from the beginning of the year. 
Knowing the love of the Teuton for rules, and for meticulous pre- 
cision, these have surprised us agreeably, and some of them might 
be incorporated in the next edition of the B. of T. memorandum. 


PROCEEDINGS OF INSTITUTIONS. 


Rail Corrugation. 
By ЈовеРН A. Panton, A. M. I. E. E. 


(Abstract of Paper read before the INSTITUTION Or ELECTRICAL 
EsciNEERS, LONDON, March 21st, 1907.) 


Tun question of rail corrugation has until recently been surrounded 
with а great deal of mystery ; and even at the present time great 
diversity of opinion still exists as to its real cause. It is because 
generalisation has been attempted without careful and detailed 
investigation that so much of a misleading character has been 
published on the subject. The author proposes to deal with the 
subject in a general way, confining himself to the practical side of 
the corrugation problem, without entering to any extent into the 
question of materials and methods of manufacture. In dealing 
with a subject of such fandamental importance, it becomes neces- 
sary to consider certain points, which, though familiar to all, 


would, from their very nature and bearing on the subject, leave 
the treatment incomplete if omitted. Little actual work has been 
done in connection with the subject ander consideration, therefore 
few practical details are available. 

Ruil Grinding.—At present, as a partial remedy, we keep on 
grinding railsCand money—away, without making headway 
towards finding the actual cause of the trouble. The author finds 
that a coarse grit of carborundum (No. 16) used on a wet day with 
a medium file-cutting pressure, gives the best results. Rail 
grinding is, however, by no means a remedy, as the corrugations 
soon reappear, which indicates that we must look to the equip- 
ment, directly or indirectly, in contact with the rails, and not to the 
rails themselves, for the cause of the trouble. 

Rails.—Seeing that the actual corrugations occur on the rail, it 
is but natural to suppose that their presence or absence depends 
on the quality of the rail. The author has come to the conclusion 
that no satisfactory evidence has yet been put forward in support 
of this view. In fact, enough evidence has now accumulated to 
contradict any rail theory that might be promulgated. The 
following, amongst others, are reasons why the rail theory fails to 
account for the presence or corrugation :— 

1. Because rails manufactured by every firm in the world have 
corrugated since the advent of electric traction. 

2. That the rails did not corrugate in the days of horse and 
steam cars. 

3. That the check rails are corrugated to an equal degree, and 
parallel to that on the crown of the rail. 

4. That rails did not corrugate so long as the armatures were 
built on the axle. 

5. That it takes on the average three years to develop corruga- 
tions on а new system, and only three weeks on relaying with new 
rails thereafter. 

6. That an ordinary railway rail taken from the straight road of 
an electrically-operated railway (where no corrugations occur), and 
relaid on a checked curve soon corrugates. 

Further, corrugated rails have been tested, and found to contain 
all thé chemical constituents, and to possess the physical qualities 
required of them. It has been said that the trouble is due to the 
cbattering of the rollers at the rolling mills, owing to play in the 
pinions and bearings of the rolls driven by antiquated steam 
engines. For the sake of argument, assume this to be so. Why, 
then, is it that the rails on electrically-operated railways only corru- 
gate on checked carves, the remaining seven-eighths of the track being 
perfect? And why does it take so long to corrugate tramway rails 
on a new system, and so short a time on renewala? And why are 
not corrugations found on our steam railroads, running at 60 miles 
per hour? Further, in this country and abroad we find corrugations 
24 in. to 30 in. in wave length. If chattering is going on in the 
Middlesbrough rolls on во gigantic a scale, the noise of it should 
be audible for miles around. 

The author's attention was first drawn to defects in rolling stock 
as a means whereby corrugation might be caused, by the action of 
а flanged brake block then being tried to keep down wheel flanges. 
The tendency of the flanged brake blocks was to cut into the outer 
edge of the wheel tire, and it appeared difficult to account for this 
peculiar action. Later on it occurred to the author that the bogie 
truck frame and the wheels were not acting in unison, especially 
when rounding sharp curves. The bogie-truck frame, by means of 
the hangers, communicated to the brake block a twisting move- 
ment, which caused it to cut the wheel tread. On reverting to the 
brake block without а flange no cutting occurred, but by judicious 
watching it soon became apparent tbat this block had a decided 
tendency to run off the wheel tread on one side, and cut into the 
flange on the other. On further examination, it was found that the 
frames were out of square and the axles out of iine; this was 
due probably to the axle being geared at one end of the shaft only, 
the tendency being to form diamond-shaped truck frames. To 
prove this remarkable result of defective gearing, the author has 
only to draw attention to the case of the Liverpool Overhead 
Railway during the first nine or ten years of its existence, when the 
armatures were built on the axle, whereby a symmetrical drive was 
obtained. Daring this period, there was no sign of any corruga- 
tions. On introducing single-ended geared axles into the same 
bogies, а series of difficulties cropped up when running over the 
вате rails, necessitating the renewal of rails on checked curves. 

Many similar cases have occurred on tramway undertakings 
where the conversion from steam to electric traction over the same 
rails has brought about corrugation. Being geared at one end and 
mounted in a weak truck frame, the whole tendency is to push the 
{тате out of square, and the axles out of the line, and as an 
exainination of the wheel tires clearly indicates, а grinding action. 
takes place between the wheel flanges and guard rails. The wheels 
soon become groove-locked when speed is attained, and the wheel 
flanges striking the check rail intermittently cause the whole axle 
to jump or oscillate in the groove, giving rise to intermittent 
skidding and producing the peculiar flattening of the rail, known 
as corrugation. Corrugations will also be found on the check rail, 
equal and parallel to those on the crown of the rail, which clearly 
demonstrates that the wheels oscillate in the groove. This soon 
brings about unequal tires on the same axle, which causes а momen- 
tary slowing or lagging behind of one tire, and this still further 
increases the tendency to locking of wheel tires, as can readily be 
seen by the severe indentations on the check rail, each indentation 
tapering off to nothing as the tire is freed. Immediately the tire is 
freed it jumps forward the required distance to bring it into line, 
producing а sort of case-hardening effect on the head of the rail 
which remains high, and as it is at the same time revolving, in 
doing so it scoops or grinds intermittent hollows in the rails, 
the wave lengths being determined by the speed of the car and 
elasticity of the track. In the matter of wheels we have clung to 
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old practices longer than might have been expected, having made 
few changes in their dimensions or contour, a matter which requires 
immediate attention; for as we bave considerably increased the 
speed and weight of cars, the tread and wheel tlanges ought to be 
suitably modified to adapt them to the new conditions. Again, the 
running of a f in. thick flange ina 1 in. wide groove requires further 
consideration, especially when rounding curves. 

Eweessive Wheel and Flange II. In the case of bogie trucks 
Sharp flanges are produced on wheels in diagonally opposite corners 
of the truck, and square flanges on the mate wheels. This pecu- 
liarity has developed greatly since the advent of electric traction, 
and clearly indicates that the method of single-ended gear-driven 
axles has the tendency to send the veared end of the axle forward, 
hence the sharp flange on the wheel nearest the gear, which being 
the aggressor is found to be of smaller circumference than the 
mate wheel. The author has repeatedly measured differences in 
circumferences varying from } in. to 1 in. We therefore arrive at 
an unbalanced condition of the car body, especially when rounding 
curves, which throws undue and constant pressure on the smaller 
wheels, and in the case of cars where we have no elevation on 
curves, the inequalities of wheel circumferences are further 
aggravated. It will also be found that in short wheel base trucks 
Becured to the car body, the two smaller wheels will be on the 
same side of the car, thus making an unbalanced condition of the 
car whether running on the straight or curved track, which will 
tend further to increase corrugations where unequal rail level of 
the track exists. In serious cases this unbalanced condition has 
caused a cant or tilt of the car body, representing i in. in 9 ft. 6 in. 
This accounts for the varying conditions of corrugations so often 
found on the straight track. Speaking generally, corrugations are 
most likely to be found in towns and cities where sharp loops and 
curves are negotiated regardless of speed with top-heavy canopy 
covered cars, and trucks that were never designed for such circum- 
stances. Some twelve months ago а set of Corporation tramway 
trucks were put through the engineering shops, thoroughly squared 
up, planed, fitted and finished. "l'hese trucks were then put on a 
particular route, and it is very gratifying to hear that the wheel 
flanges are greatly improved, and the corrugations reduced to one- 
half their original size. One therefore arrives at the result that 
corrugations on electric railways and tramways are caused by weak 
bogie frames and trucks unable to withstand the side strains of our 
top-heavy cars, running at high speed on flat curves of short radii, 
the weakness being intensified by unsymmetrically driven axles beiug 
run through sharp loops and turnouts. Hence in towns where corru- 
gations do not appear you will find a perfect track with trucks 
of sound mechanical design, preferably “former,” built under 
refined engineering conditions. Recent trucks have been de- 
sigaed to permit of the wheels and axles moving laterally upon 
curves, but how much lateral play can be expected with a j-in. 
flange running in a l-in. groove, admitting inequalities in track 
gauge? 

Broken A.wles.—Fractures generally occur on the geared side of 
the axle, where the shaft enters the hub of the wheel. A fractured 
axle appears to be short in the grain, as if all the nature had gone 
out of the steel. Samples of this material have been tested, and 
the tensile strength and ductility have been found to be up to the 
standard. The author is strongly of opinion that these fractures 
are caused by the skewed axles coming up to the curve at the 
wrong angle, this occurring when the axle is rigidly held in posi- 
tion by the motor on the geared side. 

This skewing of axles is quite apparent on short chain curves, 
the check rail showing а decided cutting away of the ramped part 
of the check as the wheel enters the curve. It therefore appears 
that the only hope of saving axles at the present time is to keep 
the power switched off the motors as far as possible when round- 
ing curves, 80 that the axles can move freely to suit the circum- 
stances. 

Roaring Halls. —Roaring rails are found principally on Indian 
steam railroads, and we can only surmise that the trouble originates 
in much the same way as corrugation. If a train is composed 
of more or less strained trucks, drawn by a locomotive, one might 
expect roaring rails; because the axles are free to lay and lock 
across the track gauge on any part of the road, according to the 
varying circumstances of the wheel tires. On the other hand, if the 
ваше train is driven by geared motors, the power of the motor 
overcomes the tendency of the wheels to lag, which therefore run 
steadily, though skewed and unchecked. It is only when such 
skewed axles meet checked rails that the leading tires tend to 
groove-lock. Then it is that the two combined effects (i. e., the 
groove-locking and the wheel lag) are able to overcome the inertia 
of the motor, the opposing forces causing the axle to oscillate 
intermittently when checked. Hence corrugations can be produced 
at will, on checked curves or where checked rails are used, be it on 
the straight or curved track. In the case of electric railways, any 
light depressions the trailing coach wheels might make on the rail 
are obliterated by the harshly acting and heavy motor coaches that 
follow. We therefore find no corrugations or roaring rails on the 
straight unchecked track of electrically-operated railways. Roar- 
ing rails have most irregular ridges and hollows not confined to any 
one length, and quite distinct in appearance from corrugations, 
though caused by one and the same thing ; add to this the climatic 
conditions and varying elasticity caused by the different qualities of 
ballast and packing, and we have a train supported by wheels of 
varying circumferences, unchecked in their career, lagging and 
hopping along а track consisting of inequalities in rail level. 
Hammered roaring rails are the inevitable result. 

Electricity and Vibration.~ The author fails to see why an ordi- 
dary tramway rail, laid in solid cement, should vibrate, unless it is 
caused to do 80 by the hammering action of skewed wheels, locking 
and oscillating in the groove, which in turn sets up а vibration of 


the car and rail. With regard to bridge-constructed railways, one 
can feel and hear the vibrations of the structure when the 
approaching train is mile off; yet there is not the slightest sign 
of corrugations on the straight track when no check rails are used. 
Take the average case of a tramway where the track is laid like 
ап anvil, and the speed thereon is 10 to 12 miles per hour, you get 
corrugations of about 2 to 3 in. pitch. Compare this with elevated 
and bridyve-constructed electric railways running at 30 to 36 miles 
per hour, you would expect to find corrugations in proportion— 
вау, of G-in. to 9-in. pitch; as a matter of fact, the corrugations on 
the checked curves referred to exceed these lengths considerably, 
due entirely to the elasticity of the track both horizontally and 
vertically. ‘This proves that the wave length of corrugation varies 
with the speed of the vehicle and track elasticity. 

Cable Cars.—We hear very little about corrugations with refer- 
ence to cable traction, owing to the different method of applying 
the power to the axles. The speed not being high, the corrugations 
take considerably longer to form in the first instance. There 
seems no reason for doubting that corrugations on cable roads are 
brought about by weak trucks on tlat curves, as it is here that the 
greatest damage of all is done. The unequal wheels oscillating in 
the grooves form regular corrugations of definite wave-length. As 
the width of the check rail varies, so will the pitch of the corru- 
gations. It also follows that, as the longitudinal play of the axle 
increases, the corrugations will be formed at lower speeds. Hence 
the gradual extension of corrugations over the whole system, deeper 
at places according to the rail level and road camber. 

Truck Design. -A large percentage of the trucks under our street 
cars are not capable of meeting modern requirements, because of the 
inability of the frames to withstand side strains. Such trucks may 
be cheap at the beginning, but constantly require repair, while at 
the same time they need more current to draw them, and are most 
expensive in the end. The present-day bogie-truck frames of 
rivetted and built-up construction, as used by most electric railway 
companies, carry the load in the centre, and are themselves supported 
upon equalising springs instead of on journal springs. "This gives a 
short spring base for the frame, and in consequence, when the 
brakes are applied, the frame is pulled down at one end and pushed 
up atthe other. The author has noticed frames tilting 3 in. or 4 in., 
bringing the life-guards down on the rail. 

The equalising bar bears directly upon the axle box, and when the 
horn slides are worn the boxes take up a rigid position at an acute 
angle to the jaws of tlie frame causing а binding of the boxes, and 
producing the vibration so noticeable in trucks of this design. It 
is, therefore, necessary to give up the riveted and built-up con- 
struction of bogie frames on modern high-speed electric railways. 
It is the weakness in bracing the two sides togetber, especially 
under the axle box, that makes the present-day trucks unable 
to withstand the severe side strain they are subject to. It will, 
therefore, be necessary to supplement the present trucks with 
suitable under-frames well braced on either side of the wheels. 
In the author's opinion, the time is not far distant when we shall 
have brake blocks on either side of the wheel, especially for street 
traction, The difficulty with horn slides would then be obviated. 
Some careful observations have been made with reference to the 
effects of retardation on the rails. With heavy electric trains run- 
ning at 40 to 60 miles per hour, only barely visible wavy skin 
depressions appeared on the rails after a hard application of the 
brakes, the depressions being distorted and finally obliterated by 
the next train. Sudden braking operates unfavourably on the 
superstructure, in the sense that the rails are subjected to vibration, 
and consequently the sub-structure gets separated, but this action 
bas gone on for years atthe same place without creating any 
impression upon the head of the rail. There is, therefore, no ground 
for assuming that the application of brakes hasany connection with 
corrugations or roaring rails. 

However erroneous these ‘observations may seem, and however 
crude the suggested remedies may appear, they are the direct result 
of practical experience gained since the year in which accelerated 
electric railway traction madea substantial start, and the paper has 


been written as the direct result of several years’ daily labour and 
thought. 


DISCUSSION. 


The discussion was opened by Mr. Н. M. Bayens, who agreed 
with the author that corrugation was largely due to the rolling 
stock employed. All the causes mentioned by the author could be 
reduced to chattering actions—we might say that vibrations of 
short period led to corrugation. Corrugations on one rail only 
were evidently due to torsional vibration, and generally appeared 
on the off-side or higher rail. The slight camber of а road often 
resulted in one side of the track being higher than the other, the 
latter taking extra weight and wear. Не concluded that braking 
might sometimes cause corrugation, as at three of the Edinburgh 
cable tramway termini, where brakes were applied, corrugations 
were well marked. He had noted on the Streatham route of the 
L.C.C. ten places where corrugation occurred, all but one being at 
a stop—this he believed dueto alternate slipping and rolling of wheels 
under brake action. Wheel flanges were much too close a fit to rail 
grooves on tramways; it was impossible to compensate for curves 
by widening the gauge, and the laying out of curves necessitated à 
careful study of the rolling stock. The ductile metal of the present- 
day rail was rolled up into hillocks, but if harder rails were 
employed this would not occur. He thought the hard rail (6 
carbon) was the cure for the trouble. Manganese assisted cold 
rolling, and even if its absence from the metal rendered the latter 
brittle, it was preferable in the end. The B. E. T. Co.'s lines, con- 


structed between 1898 and 1903, were laid with hard German rails 
and had not corrugated. 
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Prof. CAB Us-WiI sor, in analysing the causes of corrugation, 
said the latter usually appeared on curves of large radius, due to the 
akewing of the axles. The fact that an excbange of corrugated 
and non-corrugated rails in a track resulted in reversing the con- 


ditions of the rails, he thought, cleared the rail of blame. Tests 


showed that smooth rails were soft and roaring rails hard; the 
pitch of the corrugation dispensed with the suggestion of origin at 
the rolling mill gearing ; from the irregular occurrence of corruga- 
tion, he suggested that it originated in the track laying, any 
irregularity in which might result in the car attacking a particular 


point on the track. Local conditions were the cause of roaring 


rails in Indis, and they were no doubt also partly responsible for 
corrogation over here. The author proved that distorted trucks 
were one cause of corrugation—but nothing further. Не could 
not agree with the author that the distortion of the truck was due 
to side gearing, as both gear wheels were rigidly held in the motor 
frame, which took the reaction. Не held that the corrugations 
on the Liverpool Overhead Railway track were not due to the 
adoption of side-geared in place of direct-driving motors, but 
were due to the 40 per cent. greater speed of the newer stock 
with 100 n.P.-motors, which gave 100 per cent. greater flange action 
as the cause. 

Mr. Worsy Beaumont could not agree with any part of the 
explanation in the paper. Не suggested that the origin of corruga- 
tion was the rolling action set up on a track by heavy loads on 
small wheels. The same action was used in manufacturing steel 
and other metals, and its recurrence under running conditions must 
have some effect. He was quite satisfied that rolling compression 
resulted in pushing the material of the rail gradually forward, and 
it was then compressed by the running wheel. The difference in 
pitch of corrugations was due to the quality of the steel. 

Mr, HawTaYNB agreed that quality of rail material had a good 
deal to do with the subject. He had used, prior tothe issue of the 
British Standard Specification, hard Belgian rails for si: or seven 
years, and they had not corrugated. 

Mr. W. М. Morpey said that the Standard Specification was not 
always adhered to, and that, after considerable trouble and many 
assurances of its impossibility, British makers had supplied him 
with hard steel rails. 

Mr. J. S. WARNEB pointed out that the author was mistaken in 
supposing that the lateral play provided for in recent trucks had 
any connection with the flange movement in the groove of the 
rail; the car-body and truck actually moved laterally on the 
journals. 

The author's reply will be communicated. 


LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names 
may be made. Answers are furnished by a barrister-at-law.] 


No. 83.—Private Supply of Electricity.—Adcantayes af Proceeding 
without Provisional Order, 


" COMPANY" writes:—' A Town Council proposes to allow а 
private company to supply electricity within its area by means of 
overhead wires for street and private lighting. They will also 
support application by the company for a provisional order. Is it 
advantageous to proceed with or without such order, having in mind 


the following points :— 
“а. If a provisional order is obtained, sanction of Board of Trade 


must be secured for overhead conductors. 
“b, If a provisional order is not obtained, apparently such sanc- 


tion is unnecessary. j 

"€. Without a provisional order, has sanction of frontager to be 
obtained to erection of any pole opposite his house or shop on foot- 
path repairable by local authority, or does the local authority's 
permission for the undertaking obviate this? 

"d. If a provisional order is obtained, do powers conferred to 
break up streets, allow of poles being planted, without consulting 
frontagers, both in streets and on footpaths repairable by local 
authority, and streets specified in Schedule 2 of order? 

“е. Can any advantages be shown on the side of proceeding 
without a provisional order? " 

„ With regard to (a) and (^), it is to be observed that even 
though there is no provisional order, the sanction of the Board of 
Trade must be obtained, in certain cases, before overhead con- 
ductors can be used. (See Board of Trade Regulations under the 
Electric Lighting Act, 1888, made in 1897, and set out in Shiress 
Wills“ Law of Electricity," 3rd Edition, p. 261.) 

(c) and (4). These are questions of some difficulty. It is very 
doubtful whether a local authority can authorise tbe placing of posts 
in the highway in front of a man's house, unless they have statutory 
authority. ‘Should “Company " be unable to obtain the necessary 
permits from frontagers, he may have to go to the expense of a 
provisional order. 

As to (e) the advantages of proceeding without an order are (1) 
enormous saving of expense; (2) no restriction a« to the price 
which may be charged for electricity ; and (3) no restriction as to 


Area of supply. 


EXPIRING PATENTS. 


We are informed by Mrssns. W. P. Tuowrsos А Co. that about TEO complete 
applications for cleetrical. patents were filed during the year 15-3, Only 63 of 
the patents granted on these applications have been maintained for their fuil 
term, viz., 14 years, and being of considerable value, we give short abstracts of 


them below: 


236. “Electrice meters.” 
Current meters of the ** Deprez-D'Ar-onval" type. 
field, the single magnet is replaced by two or more magnets. The detlecting 


moment is varied by altering tbe position of the coil in the magnetie field. To 
prevent the swaying of the coil, those parts of the suspension immediately 
adjoining the coil are made rigid and passed through а bearing attached to the 


support. 

516. ''Eleetrie. meters." Н. H. Laxe. (E. Weston, New Jersey, U. B. A.) 
January lOth, 1893. Current meters. Relates to recording voltmeters or 
ammeters. The main current from the dynamo passes throngh a con- 
ducting bar, in front of which. moves a conducting pointer making contact 
with the conducting bar, and carrying a pencil which rests on a paper strip 
moved nt a uniform velocity. The pointer is moved by auxiliary devices in 
uecordance with the variations in the main current or (with suitable modinca- 
tions) the voltage. 

517. Electric meters.“ H. H. Lake. (E. Weston, 
January 10th, 1593. Current meters. Relates todamping devices and scale 
In order to render a meter having а rotating shaft carrying an index dea 
the shaft which, in one form of construction carries a cylinder upon wh ch the 
Wire conveying the current is coiled, is connected with another sheft carrying 
a disk of aluminium or other diamagnetic material, which moves between the 
poles of a small! permanent magnet. The scale plate, which may be opaque or 
translucent (with a source of ht placed behind it), 15 provided with flanges, 
by means of which it may be fitted in any required position in а recess in the 
meter case, and easily removed without disturbing the other parts of the 
apparatus. 

518. Electric meters." H. H. Larre. (E. Weston, New Jersey, U. S. A.) 
January loth. 1893. Current meters. Relates to voltmeters and amineters, in 
which the movable coils are connected with a pointer, and are «supported in a 
magnetic tleld produced by fixed coils, and are adapted to be detlected, when 
the circuit is completed, against the action of springs. To render the instrn- 
ment astatic, and eliminate errors due to terrestial magnetism, the movable 
coils are wound in opposite directions. For use as a voltmeter, the fixed and 
movable coils are arranged in series, while for use as an ammeter they are 
joined in parallel. For correcting for temperature variations due to changes 
in the resistance of the coil, a thermometer is provided, together with a set of 
resistance coils which are arranged in series with the fixed coil. The contact 
pieces are so marked that, by moving the contact urm to the plate marked witb 
the same number as that which represents the temperature, the resistance is 
maintained constant. Changes due to alterations in the temperature of the air 
are corrected for by means of a rod of carbon or other material, the resistance 
of which diminishes with an increase of temperature. In order to canse the 
index to move over gradually-increasing scale divisions for equal increments in 
the force applied, itis suitably connected with an arm which carries a weight. 


519. “Electric resistances; Wheatstone bridge.“ H.H.Laxr. (E. Weston, 
New Jersey, C. S. A.) January 10th, 1893. Resistance coils, &c.—Relates to an 
adjustable resistance and a method of arranging twoor more sets of resistances, 
so that when a circuit is established through a given resistance of one series, an 
equal resistance of another series is simnltaneonslv cut out. Wheatstone 
bridge.— The connections are so arranged as to enable the variations of resist- 
ance, usually requiring the nse of 10 coils, to be obtained by the use of six coils, 
and the contact blocks are arranged inside the ease on the underside af the 


top of the box. 

520. Electric meters; electric conplings." H. H. Wake. (E. Weston, New 
Jersey, U. S. A.) January 10th, 1893. Relates to a current meter and a coupling, 
by means of which it can be connected up to any required part of a circuit in 
place of a lamp. The coupling consists of an adapter which is applied toa 
lamp socket after theremoval of the lamp, and a plug carrying terminals, which 
are connected with the meter. 

583. “Electric meters" A. монт, Brighton. Jannary Mth, 1937 
Current meters. Relates to meters of the diffe rential-thermometer type for 
recording the maximum or minimum current or electromotive force, or the 
extreme variation in the strength or E.-M. F. of the enrrent during a given period. 
In one form of construction one of the bullis contains, or is surrounded hy a 
coil or strip through which the whole or part of the current passes. The rise 
of temperature causes a movement of a coluinn of liquid, the extreme positions 
of which are recorded by indexes, In cases where the indications form a basis 
of charge for the consumption of electricity, the scale may be so calibrated as to 
indicate directly the total number of units that must be consumed to average в 
daily use, for a given number of hours, of the maximum current recorded ; it 
may directly indicate the discount allowable to consumers, or tlie varying price 
for current consumed consequent оп the consumer using & given number of 
units per ampere, or may indicate the average number of hours per day the 
demaud has been used. In a modification, the expansion of the air causes the 
column of liquid to move, Other imoditicationsare described, 


1.561. Dynamo electrie machines.“ H. H. LRF. (R. Lundell and E. H. 
Johnson, New York, . S. .). January 21th, 1993. The fleld-magnet core is 
made up of two hollow cylindrical parts, from each of which ore or more pairs 
of pole-pieces project into the annular space between tbe feld coil and the 
armature. The single field coil is wound ihi a former or bobbin of a snitable 
shape, and is co-axial with the armature, When the parts are bolted tegether 
they form a eylindiical enclosing shell. Holes are provided for adiuitting air to 
the interior of the machine. 

2,129. '' Moulding: Dynamo-eleectric generators." R. HapDAx, London. 
(C. W. Jefferson, New York, C. S. A.). January 3151, 1993. Relates to a mould 
for shaping miea insulators. Flat rings, made up of overlapping slips of mica 
connected hy shellac or other cement, are pressed to channel section іп а mould, 
which is first heated by steam and afterwards cooled by water which passes 
through a flat spiral conduit. This conduit is formed as a channel in one part 
of the mould, and is closed by a plate which is bolted against some packing. 


2,703.  '*Electric cut-outs.” D. Bares, London. February 7th, 1893, 
Fusible cut-outs for high-tension currents. -A fusible wire is placed in a hole 
drilled or formed in an in«nlatinz block. It is secured at its ends by a nut to 
sockets provided with blades which are adapted to tit between spring contacts 
carried оп a base. The main conductor is secured to a binding post, and the 
other conductor toa similar device, The fuse wire should be made slightly 
thinner nt the centre ín order that, when the wire fuses, the rush of air and 
vapour may blow out the arc. 


9.101. ''Dynamo-electric machines." C. W. Jrrrtnsos, New York, U. R. . 
February Lith, 1893. Armatures.— The annular insulating heads of the core are 
made by cementing together a number of rings, composed of overlapping mien 
scales, subjecting them to pressure. and before drying, moulding a flange on the 
ipner and outer edges. The slotted insulators which tit into grooves in the 
armature core, and the curved Insulators which are inserted between the spokes, 
are made in a similar manner. Other forms are described. 

3.413. * Siphon recorder." A. MUIRHEAD and R. H. HED. AR. Westminster. 
February lth, 1593. A siphon recorder is formed with a coil supported by 
wires and carrying a cross-arm. Suitably attached fibres connect the cross. 
arm to the siphon cradle, which is attached to a stretched wire. This wire is 
vibrated by means of an electromagnet in a local trembler cireuit.. The 
stretched wire is carried by a frame provided with a wire or rod for preventing 
any harmful vibrations in the stretched wire. 

9,785. '*Lamps." J. Prestwick, Eccles, near Manchester, Fehrnary 21st, 
1893. Miners’, Ko., lamps.— Relates to oil lamps which can be ignited by elec» 
tricity without opening the lamp. 

3,796. ' Lamps." J. Prrsiwicn, Eccles, near Manchester, February 21st 
1893. Miners', Ac., lamps.—Relates tosuch miners’, Ac., oil lamps as are ignited 
by electricity without opening the lamp. 


Н. W. SULLI VAN, of London. January Sth, 18 
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5,197. Alkali, obtaining electrolytically.” J. Harareaves, Lancashire, and 
T. Вар, Cressington, near Liverpool. March 10th, 1803. Relates to the pro- 
duction of alkali, us caustic or carbonate, electrolytically. The electrolytic cell 
is divided into two compartments by а porous partition, to one side of which is 
attached the tlat wire gauze cathode, a sub-divided carbon anode being arranged 
in the chloride solution on the other side. The chlorine evolved escapes 
through a tube, while the alkali is washed off the cathode hy steam, mingled 
with air carbonic acid or other gas, admitted through another tube, and the 
caustic or carbonated alkaline solution obtained runs off through a drain tube. 
The porous partition may be arranged vertically, and several cells used at one 
time. The same apparatus may be employed generally for electrolysis. In 
cases where the cathode becomes polarised, a suitable metallic oxide or cata- 
lytic material, together with oxygen or an oxidising substance, is applied thereto. 


5,198. ‘Electrolytic diaphragms and electrodes." J. HARGREAVES, Dan- 
cashire, and T. Binp, Cressington, near Liverpool. March 10th, 1893. 
Diaphragms and electrodes, for use in electrolytic apparatus, are formed of pulp, 
such as asbestos mixed with lime, magnesia, Ke, rendered insoluble by 
immersion in silicate of soda or potash. — Wire-gauze cathodes are coated with 


the pulp, and are afterwards rendered insoluble so as to form а combined elec- 
trode and diaphragm. 


6.225. Posts.” SIEMENS Bros. & Co., Lrp., and R. von Fisciuri-TüuECENFFLD, 
Westminster, March 231d, 18 3. Metal tubular posts are secured in the ground 
hy means of tubular sockets formed with А cone at the bottom and a screw 
thread at the top. The post is held in position by a split screw ring, and the 
Rocket is tilled with cement or concrete. The socket is formed with a base 


plate or point which acts as a pile, or a buckled plate is employed into which 
the socket fits by means of a plug. 


(To be continued.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 


TnowrsoN & Co., 322, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1905. 
ALTERNATING-CVRRENT DiNAMO-ELECTRIC MACHINES, 
(res. 26,004. December 14th. 
Convention, December 15th, 1004.) 


Allgemeine Elektricitats- 
(Date applied for under International 


1908. 


GATES FoR ErrcrRIC AND OTHER Lirrs. C. G. Major, P. H. Stevens and E. C. 
Stevens, 9,9, April 27th. 

MACHINES FoR USE IN THE MANUFACTURE OF INCANDESCENT ELECTRIC LAMPS. 
British Thomson-Houston Co. (General Electric Co.) 10,904. May 10th. 

TELEPHONE AND OTHER ELECTRICAL EQUIPMENTS FOR THE USE MORE PARTICULARLY 
or Divers. J. Holman. 11,107. May 12th. 


BLECTRICAL INCANDESCENT Damr-HoLDER SwitcHes. W. MeGeoch & Co. and 
W. T. Reynolds, 11.802. May 21st. 


ELECTRIC METERING PANEL BOARD. A. C. MeWilliums. 12,463. May 29th. 

EFFECTING THE DRYING oF GALVANISED PLATES. J. Y. Johnson, (Firm Columbus 
Eiektricitats Ges.) 19,017. May 30th. 

TERMINALS FOR ELECTRIC AccuMULATORS. K. R. Smith. 12,773. June Ist, 

AUTOMATIC Fink ALARMS, J. Tatlock and A.G, Horne. 14,300. June 22nd. 

TROLLEY PULLEY oF OVERHEAD Wink ELkcriuc Tramways. W. H. Lowe. 
15,400. July 6th. 

ALTERNATING CvniururT Enrere Metrns ӨК tur Inptction Tyrer. Alize. 
meine Elektricitats Ges. 16.818 July th. (Date applied for under Inter- 
national Convention, July 25th, 1005.) 

"SysTEM OR METHOD or LAYING оң ERECTING CONDUITS OR CASINGS FOR ELECTRIC 
Conpuctors. F. W. V. Park. 18.724. August 2lst. 

Bound MAGNIFIER FOR TELEGRAPHIC INSTRUMENTS. 
W. Schrenkler. 19,413. August wth. 

Exectric ARO Layrs. J. A. Rignon. 19,68. August 31st. 


ELECTRIC CURRENT COLLECTING TROLLEYS. J. T. Haudenshield. 20,231. 
September llth, 


ELrcrimc Commutators. II. W. Van Raden, €. V. Robinson and M. Metz. 
21,719. October 2nd. 


ELECTRICAL MEASURING INSTRUMENTS OF THE Movix Соп, Type. J. W. Record 
and H. Bevis. 23,958. October 27th. 


BATTERY TESTING APPARATUS. E. Fauvin, E. Amiot and E. Cheneaux. 24,830 
October 318. 

ELECTRODES FoR ELECTROLYTIC Purposes. P. Ferchland. 24,806. November Sth, 
(Date applied for under International Convention, November 9th, 1905.) 

ELECTRIC STAMP Hammers. A. C. J. Guenec,. 3,119. February 8th. 

MANUFACTURE OF INcANDESCING BODIES FoR ELECTRIC INCANDESCENT LAMPE. 
A. Just, F. Hanaman, H. Landesberger, I. Salzmann and Vereinigte 
Electricitüts Akt.-Ges, 3.213. February 9th. 


APPARATUS Fon Propucing Nitric Oxipk BY ELECTRICITY. I. Moscicki. 8,583. 
February 13th. 


DYNAMO-ELECTRIC GENERATORS FOR FIRING MiNES AND THE LIKE. H. Davis. 
8,004. February 1410, 

MANUFACTURE OF INCANDESCING BODIES FOR ELECTRIC INCANDESCENT LAMPS. 
A. Just, F. Hanaman, H. Landesberger, I. Salzmann and the firm Vereinigte 
Kleetricitàts Akt.-Ges. 3,684. February lith. 

ELECTRO-MAGNETICALLY OPERATED SwiTcHEs. British Thomson-Houston Co. 
(General Electric Co.) 3.781. February 15th. 


ELECTRIO MEASURING APPARATUS, British Thomson-Houston Co. and F. Holden. 
9,904. February 16th. 


MANUFACTURE OF IncanprscinG BODIES For ELECTRIC INCANDESCENT LAMPS. 
A. Just, Н. Landesberger, I. Salzmann and the firm Vereinigte Electricitats 
Akt.-Ges. 4,081. February 19th. 

APPARATUS РОК MEASURING, INDICATING AND REGISTERING SPEED BY MEANS OF A 
DYNAMO IN COMBINATION WITH А SOLENOID PROVIDED WITH A CORE WHEREBY 
THE INDICATOR 18 ACTUATED. W. Mecke. 4,102. February 19th, 

INSULATION OF METAL For ELECTRICAL APPARATUS. British Thomson-Houston 
Co. (General Electric Co.) 4,925. February 28th. 

Evcectrio Fusintk Сст-Оотв. О. L. Peard. 5.170. March 2nd. 

Brvsy HOLDERS FOR DyNAMO-BLECTRIC AND SIMILAR MACHINES, 
and Maxim, Ltd., and G. H. Lindley. 5,465. March 6th. 

ELECTRICAL. ResistaNce Units. British Thomson-Houston Co. 
Electric Co.) 6,193. March ith. 

MANUFACTURE OF REED COMBS FOR USE IN INDICATING THE FREQUENCY OF ELEC- 
TRICAL ALTERNATIONS OR MECHANICAL OsciLLATIONS, C. G. M. Hardingham. 
(Hartmann & Braun Akt. Ges.) 6,933. Marcb 22nd. 


CONSTRUCTION or Dywaxo-ErEcTRIC MacHixgs. E. B. G. Rees. 7,725. March 
80th. 

ELECTRIC CAPSTANS AND THE LIKE. W. P. Thompson. 
Mecanique et d'Electricite.) 8,547. April 6th. 

ELECTRICAL APPARATUS FOR TRANSMITTING AND RECEIVING SIGNALS FOR Сох. 
TROLLING THE FIRE or Gens. A. T. Dawson and G. T. Buckham. 8,902. 
April 12th. 

FILAMENTS ОР INCANDESCENT ELECTRIC Lamps, 
J. W. Suteliffe. 11,279. May lith. 


F. ©. Hanson and 


Vickers, Sons 


(General 


(Soc. Lyonnaise de 


A. Bourdos, R. Rothschild and 


ELxCruIc CovPLING8 РОВ PoRtABLE TELEPHONE Вета. G. H. Metheany. 11,859, 
May 21st. 


ELECTRIC CONTROLLERS orn Switches. W. Fairweather. (Electrical Devices 
Co.) 12,477. May 29th, x 


MAGNETIC Compasses. C. Barker. 12.777. June Ist. 

TELEPHONE EXCHANOE APPARATUS. W. Aitken. 13,312. June 9th. 

Exvectric Moron CONTROLLERS. J. P. Durkin. 14,078. January 8th. (Date 
applied for under International Convention, January 8th, 1906.) 

REGULATION OF CoNTINUVOUS-CURRENT Motors. C. Н. Iles and W. Armistead. 
14,433. June 23га. 

Evectrric CLocks, H. J. Haddan. (Kutnow Bros.) 14,614. June th. 

SINGLE-PHASE ALTERNATING-CURRENT RERIES Motor. M. Latour. 14,696. 
M s (Date applied for under International Convention, June 28th, 

А). 

ELFctrical WINDING APPARATUS FOR CLOCKS AND THE LIKE. Schneider and 
Wesenfeld Ges. 15,022. July 2nd, (Date applied for under International 
Convention, March 7th, 1906.) 

Primary Gatvaxic ELEMENTS. E. W. Jungner. 15,727. July lth. (Date 
applied for under International Convention, July 12th, 1905.) 

CONTROL OF THE NPFED OR WORKING OF MOTORS OR oTHeR MACHINES FROM A 
DISTANCE оң OTHERWISE. Siemens Bros.“ Dynamo Works, Ltd. (Siemens 
Schuckertwerke.) 19,593. September 8rd. 


ELECTRIC CURRENT COLLECTING TROLLEYS. H. J. Haddan. (J. A. Caldwell.) 
20,130. September lOth. 


Bresh HOLDERS ron Dynamo-ELECTRIC MACHINES AND THE LIKE. Veritys, Ltd., 
aud D. E. Rogers. 21,00. September And. 


Corn GRIP Fon SUAPENDING ELECTRIC INCANDESCENT LAMPS. J. Jessel. 91,590. 
September 29th. 

ALTERNATING-CURRENT COMMUTATOR MACHINES Havina COMPENSATION WINDINGS. 
(Siemens Schuckertwerke.) 22,605. October 12th. (Date applied for under 
International Convention, June 13th, 19 6.) 

METHOD OF ATTACHING AN ELECTRIC LEAD To A DYNaMo BRUSH OR THE LIKE. 
W. S. Rawson, H. Gerard.) 22,873. October 16th. 


BINDERS КОН TELEPHONE SWircHROARD Corps. R. J. Skelton and A. H. Ware. 
24.078. October 28th. 


TELEPHONE TAN SHT TER. W. Aitken. 27,178. November 29th. 


INCANDESCENT Eurerric LAurs CONTAINING MERCURY VAPOUR OR THE LIKE. R. 
Hopfelt. 29.616. December 29th. (Date applied for under International 
Convention, January 16th, 1906.) 

ACCUMULATOR GRID. J. G. Roy. 4,355. February 22nd. 


PULRION OF PERAMBULATORS AND RATH Chains BY ELECTRICAL Motors. W. H. 
Dunkley. 4,356. February 22nd. 

ELECTRO-MECcHANICAL Devices FOR PRODUCING ConnEsPONDINOG POSITIONS IN 
TRANSMITTING AND RECEIVING APPARATUS. A. Barr and W. Stroud. 4,422. 
February 23rd, 

ELECTNMIC Anc Lamps. A. Blondel. 4,677. February 26th. 


BrcoxparRy BATTERIES. H. W. Lake. (Rhode Island Electromobile Co.) 4,700. 
February 26th, 


CHARGING AND DiscHARGING OF BEcoNDARY BATTERIES. L. Fiedler. 4,702 
February 26th. 

Maasrtic Cirtenes. H. W. Ravenshaw, V. G. Middleton and W. E. Townsend. 
4.5494. Februarv97th. (Date applied for under Rule 5, Patents Rules 1905, 
February 27th, 1906.) 

ELECTRIC Motor Сомтнкот, Systems. British Thomson-Houston Co, (General 
Electric Co.) 4,926. February 28th. 

ELECTRIC F'vstnLE CcT-OvT8. O. L. Peard. 5,171. March 2nd. 

EuEcCTRICALLY-OPERATED Ромки TRANSMISSION MECHANISM. British Thomson- 
Houston Co. (General Electric Co.) 5,892. March 10th. 

MAGNETIC Compasses. J. Leighton. 8.259. April 5th. 


ARMATIRE MOUNTING FOR ELECTRO-MAGNETIC APPARATUS, C. H. North. 9,186, 
April 18th. (Date applied for under International Convention, April And, 
1905.) 


ELECTRIC BELLS AND INSTALLATIONS FOR WORKING THE RAME. W. Knight. 9,410. 
April 21st. 


ELECTRIC loxitios DEVICES Fon INTERNAL COMBUSTION Enoines, T. H. Gardner 
and E. Gardner, 9,792, April 26th. 


TEN MOTOR APPARATUS FOR бив STEERING GEAn H. Н. MacTaggart and 
R. G. Scott. 12.578. May 30th. 


ELECTRICALLY-OPERATED SELF-LEvELLING MARINE TanLEes. C. W. Laskay. 
13,955. June ISth. , 


MFDICAL APPARATUS FOR ADMINISTERING TrünREE.PHASE SINUSOIDAL CURRENTS. 
A. Lloyd. 14,760. June 25th. 

INCANDESCENCE Bopixs COMPOSED OF TUNGSTEN FOR INCANDESCENT LAMPS. 
Consortium für Elektrochemische Industrie Ges. 15,021. July 2nd. (Date 
applied for under International Convention, July 5th, 1905.) 

Tink Mrasviivao DEVICE Fon TELEPHONE CONVERSATIONS. J. Rounsevill and A. 
Bilms. 15,7r4. July 19th. 

MEANK FoR OPERATING THE VALVES AND BPARKING APPARATUS OF EXPLOSION 
Кхоіхкв. H. P. Martin and L. Lethimonnicr. 16,198. July 17th. (Date 
applied for under International Convention, February 2nd, 1906.) 


ELECTRIC Inpuction Furnaces, Gröndel Kjellin Co. and J. Hürden. 16,269. 
July Ixth. 


ENCLOSED ELECTRIC ARC LAMPS. J. Brockie. 16,410. July 20th. 


THERMO-CHEMICAL GENERATOR OF ErkcTRICITY. P. L. Basset. 16,905. July 
Zith. (Date applied for under International Convention, July 27th, 1905.) 


Dynamo-Enrerric Macnixes. C. P. Steinmetz. 17,560. August 8rd. (Date 
applied for under International Convention, August 7th, 1305.) 


Surportina Devices ror ELECTRIC FANS AND FiTrINGs, R. Leach. 19,281. 
August 29th. 


ELECTRO- MAGNETICALLY OPERATED TEMPERATURE. REGULATING APPARATUS. F. 
Kal егіс. 19,357. August 30th. | 

APPARATUS FoR OPERATING ELECTRICALLY-WORKFD SEMAPHORE SIGNALS. Siemens 
Bros. & Co. (Siemens & Halske Akt.-Ges.) 19,039. September 8rd. 


ALTERNATING CURRENT Enectric MACHINES. Felten & Guilleaume Lahmeyer- 
werke Akt..Ges. 19,717. September 4th. (Date applied for under Inter- 
national Convention, September 4th, 1905.) 

APPARATUS FOR Usk IN SIGNALLING BY ELECTRO-MAGNETIC Waves. De Forest 
Wireless Telegraph Syndicate, (L. De Forest. 19,878, September 6th. 


COMPENSATED SINGLE-PHARE ALTERNATING Current ELEcTRIC MacnixEs, Felten 
and Guilleaume Lahmeyerwerke Akt.-Ges. 20,938. September llth, (Date 
applied for under International Convention, October 2nd, 1905.) 

MERCURY VAPOUR OR лкк ELECTRIO Lames. L. А. Audibert. 20,295. Septem- 
her llth. (Date applied for under International Convention, September 
20th, 1905.) 

COLLECTOR RINGS FOR DYNAMO-ELECTRIC MACHINES. J. Е. Noeggerath. 21,008. 
September 21st. (Date applied for under International Convention, Septem- 
ber 22nd, 1905.) 

FIRE PREVENTING DEVICE Fon USE срок ELECTRIC INSTALLAÑIONS FOR LIGHTING, 
HEATING AND LIKE Purposes. 8. R. Evans. 21,908. September 26th. 


DyNAMO-ELECTRIC MACHINES OF THE UNIPOLAR Tyre. J. E. Noeggerath. 21,670. 


ecd let. (Date applied for under International Convention, October 
th, 1905.) 


INCANDESCENT ELECTRIC Lamps. H. C. Hubbell. 21,675. October ist. 
TREMBLERS FOR Inptction Coins. H. G. Prested. 22,606. October 19th. 


COMBINED INTERCOMMUNICATION AND EXCHANGE TELEPHONE SYSTEM, I. B. 


Birnbaum. (Telephon Fabrik Akt..Ges. vorm. J. Berliner.) 28,909. 
October 20th. 


ELECTRIC PEDAL For Raitwars. E. Janssen. 29,069. October 29rd. 
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Lighting (Clauses) Act, 1899, and in dealing with the 
accounts under which the undertaking is acquired by the 
Municipality, their accuracy is accepted, because vouched for 
by the Board of Trade auditors. 

The objection of municipal traders to an independent 
official audit naturally creates suspicion, and strong language 
is used in times of political excitement about the motives of 
those who proclaim that their honour is in question by the 
demand for a proper system of investigating accounts. 

This matter is of essential importance in connection with 
the question of municipal trading, which is discussed not so 
much (as it should be) on the broad principle of whether 
private enterprise should be in competition with rate-aided 
trading, but rather on its results, in relieving the rates out 
of profits. Under these circumstances, it is essential that 
the accounts should be made out without a suspicion as 
to their accuracy in showing the actual result of the 
trading, and public confidence can only be assured by a strict 
independent audit. 

When it is in the interest of councillors to facilitate their 
re-election by making things look pleasant for the rate- 
payers, and consequently to conceal the failure of the enterprise 
as a commercial speculation, there is a temptation to make 
both ends meet by means which the independent auditor 
would not allow. 

The suggestion of a recent writer in the 7imes, that there 
should be a central audit office, with & District Auditor- 
General appointed by the Crown, who should be as difficult 
to remove as a judge. and be directly responsible to Parlia- 
ment, is valuable as pointing the way to the organisation of 
a system of independent audit in which tbe public would 
have confidence. 

In connection with municipal electric supply and tram- 
way business, instances are common to those who investigate 
the accounts, of results being claimed which are absolutely 
fallacious as proof of successful trading. For instance, 
the profit generally charged by the Electricity (‘ommittee 
for street lighting is an improper means of showing a profit 
by a charge on the ratepayers generally; then the omission 
to debit the electricity accounts with a fair share of the 
town clerk's and accountant’s departmental expenses, and, 
above all, the absence of proper provision for depreciation. 
are essential matters that would be properly dealt with by 
the independent audit. 

The suggestion of * Spectator in his letter to the Times 
of the 28rd ult., that the District Auditor-General might draw 
up forms of accounts for the different local authorities, is 
already adopted by the Board of Trade in the case of electric 


light provisional orders —and it is significant that they omit 
(t 
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the provision for depreciation in the forms prescribed for 
the local authorities, while inserting them in those for 
companies. 

. We agree that among the special points required in the 
independent audit is that of the sinking fund, with its 
undoubtedly bad finance, “ to borrow afresh with one hand 
and to pay off with the other." To utilise it in cancelling 
the stock of the municipality would dispose of the fiction 


that it completely provides for the depreciation, antiquation 
or obsolescence of the plant. 


Upon this matter the arguments of Mr. Bain, on the 


electric lighting accounts of the borough of Bermondsey, 
when he attended before the Local Government auditor to 
uphold his company’s objection to the accounts, are very 
much to the point. He submitted that no provision for 
depreciation had been made for five years, and was answered 
by the Local Government Board auditor that the sinking fund 
of 3 per cent. per annum was adequate to meet this deprecia- 
tion, although Mr. Bain stated that, after an experience of 
about 20 years, a depreciation of 10 per cent. on certain 
kinds of electrical plant was necessary. 

Whatever the effect might be upon the accounts of muni- 
cipal electricity trading ventures of their being subjected 
to an independent audit, it is obvious that such а system is 
necessary, as at present there is no uniformity in the method 
of keeping these accounts, nor can any reliance be placed on 
the statement of profits or losses. 

It is not a question of peculation or personal corruption, 
but there is no doubt а tendency to show a protit, if possible, 
in order to support the claims of municipal trading, and 
unsound methods are too often adopted. 


Тнк London traffic problem remains 


The Traffic terribly complicated, and inestimable loss 
Congestion of of time is caused directly by the narrow 
New York. 


tortuous streets of the City being served 
by an insufficient number of railways and tramways. That 
loss will mount up yearly until the right things are done. The 
London trouble is bad enouch for those who have to live in 
the middle of it, but New York seems to be suffering far 
more acutely, if the Stree? Кайнау Journal is any guide. 
The Governor of New York has sent another message to 
the State Levislature drawing attention to the critical 
situation of the long-distance facilities in treater New York, 
and suggests the abolition of the present Rapid Transit 
Commissions, which were responsible for the building of the 
subways, and for improvements in the surface and elevated 
gervices, in favour of a new Commission. 

The Street Railway Journal asserts that the condition of 
affairs at present is nothing short of terrible, and it is 
growing worse daily, | | | 

The City of New York licks creation handsomely in 
density of commercial population, thanks to its continual 
and unnatural growth vertically. Cities which are not 
built on a long slip of an island expand on all sides, and in 
so doing engulf a larger area of country than this almost 
unique city of sky-scrapers, loathsome to the undollared 
eye. Which is the better for the classes that have to live 
near their work is a question with two sides juicy with 
argument, but there is no doubt as to which is the more 
easily filled and emptied. Build as high as Dabel and not 
an ell will be added to the street. Put one city of toil on 
another, and the mouths which suck in and disgorge the 
floating population must be enlarged or increased in number. 


Not even a goldfish can deal with an unlimited number of 


ants’ eggs. 

The commercial city is expected to double its population 
within comparatively few years and even now, in the well- 
chosen figure of our contemporary, it sweeps into the subway 
entrances like water into а penstock ; into that, malodorous, 
dust-filled oyen of a subway, which dealt in December alone 
with 14 millions of passengers. 


As anyone knows who has looked at à map of Manhattan ` 


Island, the main trend of traffic is N. and S. along its 

length, and that circumstance adds many-fold to the diffi- 

culty of the situation, for a clear reason. | | 
No hope is held out of a partial solution, which might 
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arise automatically if the commercial population shifted 
northwards by degrees, for the rate of entering city life at 
one end is twice as great as the rate of finishing it at the 
other, and the only remedy, according to the people who 
ought to know what is wanted, is to build more subways, to 
add a third track to the elevated railway, and to put on to it 
а Second storey if no better suggestion can be made. New 
York, in its business quarter, long since has crowded the 
grotesque abstractions, beauty, grace and dignity, into the 
Hudson and East Rivers; and a street, being ruined already 
from the point of view of mere appearance by an elevated 
railway, can sink no farther into ugliness when the horrid 
thing puts on another and yet a third deck. 

London, as a whole, is grand still. Let us hope that her 
capacity for pushing outwards from the centre will put off 


for ever the evil day of sky-scraping buildings and roof-topping 
railways. 


PATIENCE, which has perforce been the 
motto of Torquay tramway enthusiasts, 
appears likely to meet with its reward in 
that locality. The local tramway, some 
8 miles in length, has, after years of arduous labour (relieved 
by sundry nocturnal rambles) on the part of the constructors, 
undergone a Board of Trade inspection, resulting in a Aly 
successful trial trip, according to the Torquay Times. 

While it is not our wish to discuss “the most up-to-date 
means of street locomotion,” to use the euphonious descrip- 
tion affected by our contemporary, we are, indeed, interested 
to learn that during the 81 miles run, 80 units . . . were 
used, the cost to the (tramway) company at 2d. per unit 
being 13s. 4d.“ —a small matter of 18. 8d. per car-mile. 

True, the trial run took some two hours, apparently 
including stops, aggregating, say, 45 mins., and stud inspec- 
tion further delayed matters, for as our contemporary naively 
remarks, * when the indicator bell rang, the car invariably 
ran back over the track to test the studs ''—а truly satis- 
factory procedure. 

As apparently about 1] hours constituted running time, 
we fail to follow the remark that energy was being used 
for three quarters of an hour, or an hour, more than would be 
the case under ordinary conditions of running. Of course, 
the most up-to-date means, &c.," in addition to other 
features of interest, may intend to inaugurate an express 
gervice of 18 to 36 miles per hour, including stops—other- 
wise we must conclude that the energy required by an 
„up-to-date car when standing still is more than we had 
supposed. 

But this is a mere detail; as our contemporary aptly 
remarks, these details are merely given to show upon what 
slender threads the opponents of trams hang their argu- 
ments, &c." 

Finally, as a clincher, we are reminded that ** the Dolter 
Co. has to pay the Corporation for current, and if it is 
gatisfied, certainly no one has any right to complain." Who 
could possibly find fault with such an equitable arrangement ? 
Visions of load-factors and bulk supplies galore’ arise 
spontaneously ; lucky Corporation supply department ; 
twice lucky express passengers: and thrice lucky tramway 


authority, to possess such an eloquent supporter as the 
Torquay Times ! 


The Business 
Point of 
View. 


THE Divisional Court has recently 
decided a question of great interest to 
motor- bus drivers, which may incidentally 
be of importance to the drivers of electric 
trams. А motor-'bus driver sought to recover damages for 
personal injuries under the Employers' Liability Act, 1881. 
Judge Bacon, at the Bloomsbury County Court, decided that 
he was not entitled to recover, as he was not engaged in 
manual labour" within the meaning of the Employers and 
Workmen Act, 1875. The Divisional Court has reversed 
this decision. In giving judgment, Mr. Justice Darling 
pointed out it had been decided that a driver of a horse 
tram was not a person engaged in manual labour, but the 
position of а motor-'bus driver appeared to him to be very 
different. He also said that: “In construing Acts 


Is a Motor-’Bus 
Driver 
a Workman? 


Не 
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of €Parliament the Judges of the King's Courts must 
use their own knowledge of. the various employ- 
ments existing throughout the realm.“ Here the plaintiff 
would have to do things which invelved several rather com- 


' plicated operations, and which would necessitate the use of 


a certain amount of strength. In the event, a new trial 
was ordered. This decision appears to us to accord with 
justice and good sense. The Employers’ Liability Act has 
been held not to apply to a clerk or (in many cases) a shop 
assistant, but to exclude a man who works with his hands, 
feet and knees (if not his teeth), because һе also has to 
exercise a certain degree of skill and judgment, appears to 
us to be absurd. We hope that the success of the plaintiff 
in this action may serve to procure a reversal of the decision 
which at present appears to exclude the driver of an electric 
tram from the benefit of the Employers’ Liability Act. 


| A revival is taking place in Vienna of 
Municipal the serious disputes, to which reference 


Electric Lighting : ш | 
Tactics in Was made in this journal several years 


. Vienna. i , 
and the electric lighting companies, and 


these promise to lead to a repetition of the disgracefal 
scenes formerly enacted in consequence of municipal jealousy 
of private enterprise, from which London has been 
probably saved by the results of the recent County Council 
election. The three electric lighting companies in Vienna— 
the International, the General Austrian, and the Vienna 
Electricity Companies—were able to develop their under- 
takings undisturbed until the Vienna municipal authorities 
started a generating station of their own. But directly the 
communal system was brought into operation, all sorts of 
obstacles were placed in the way of the companies to hamper 
any further progress, quite apart from any question of com- 
petition in the matter of prices where rivalry was possible. 
In particular it was sought to prevent the companies from 
making any fresh extensions of cables, and even from making 
new house-connections from their existing cables. This 
resulted in controversies and legal proceedings, and street 
battles between the communal fire brigade on the one hand 
and cable-laying workmen on the other ; and in one instance 
the pipe supply of water drawn from the river for condensing 
purposes was actually cut off. In fact, everything was done 
to weary the companies, and the municipal tactics finally 
succeeded in this object in the case of the International 
Electricity Co., whose whole lighting undertaking has been 
sold to the municipal authorities, who will take possession 
on May Ist, 1908. Having scored this costly success in 
recent years during the operation of the so-called peace 
agreement of July 3rd,.1902, the municipal authorities have 
now turned their attention, or one of their departments has, 
to the work of the remaining two companies. The peace 
agreement between the authorities and the companies is 
nominally observed by them; but the former's mavisterial 


department, acting ак the police authority, prohibita the 


undertaking of street works by the companies, notwith- 


Landing that no such prohibition exists in the agreement. 


In the circumstances, the peace agreement is rendered prac- 
tically nugatory by one department stopping what another 
department has agreed to, and it is this state of affairs which 
now suggests the probability of a renewal of the lively 
proceedings of a few years ago. The sole object in view is 
the snuffing-out of the remaining two supply companies, 
although the customers of the municipal works have to pay 
a high price for supply in order to enable the municipal 
authorities to find the money to pay the interest on the 
heavy debt which hangs over the city. 


х 


ago, between the municipal authoritics ' 


AFTER protracted negotiations the Paris 
Settlement of Municipal Council bas adopted the scheme 
o: ‚на Jointly put forward by the Schneider- 
Paris. Mildé group and the existing electric supply 
companies in regard to the regulation of 
the lighting question in the future. According to the 
project, which has yet to receive the confirmation of the 
responsible authorities, a new company will be formed to 
supply Paris with light and power as from November Ist, 
1907, until the end of 1913, with the aid of the exist- 
ing works and of energy obtained from other producers, 
whilst new works will be erected for the purpose as from 
1913 until the year 1940. The provisional arrangement 
provides that the price of energy in the first period of the 
new caicession shall be seven centimes per hecto-watt-hpur 
for lighting, and shall be reduced to tive centimes in the 
second period between the end of 1918 and 1940; for power 
purposes the rate is to be three centimes per hecto-watt-hour 
during the whole term of the concession. It is expected 
that the share capital of the new company will range from 
£2,800,000 to £3,200,000. The arrangement gives a prior 
right to the shareholders in the company to the payment of 
6 per cent. out of the net profits realised, whilst out of the 
balance the city of Paris will receive from 5 to 50 per cent., 
according to the amount of the balance remaining after the 
distribution of the dividend in question. 


| Tuis homely proverb finds an applica- 

Circumstances tion in the derailment, so fatal to human 

Alter Cases. „. | 

| life, which took place recently on the 
newly electrified Central Railway of New York. Readers of 
the daily papers who have not lost the so commonly missing 
power of remembering passing events for longer than the 
passing moment, will recall that the train was said to have 
come to grief gt a curve when travelling at a speed of 70 M. P. li. 
An inquiry was held, at which the weight of evidence 
was against the.train being overturned by reason alone of 
excessive speed. Rather it was thought that the carriaces 
left the rails after the two heavy locomotives had burst the 
track, That such an accident could happen proves that the 
speed, under the circumstances, was too bigh ; and all that 
the inquiry did, in our opinion, was to show.that the track 
would have kept its place, and that the train would not 
have been derailed, or would not have overtarned, had the 
construction been better suited to the new conditions of 
running. | 

For the kind of track that was in use the speed at that 
curve Was excessive, and steps onght to have been taken {о 
minimise the risk. British caution would have suggested 
preliminary trials with the new locomotives and rolling stock 
to “mak siccar"; even though the general practice with 
steam traction was, as it is said to have been here, to run 
17 5 locomotives at high speeds over this part of the 
ine. 

The Engineer, of March 15th, has a leading article on the 
accident, in which the assumption seems to be that it, was 
not due to negligence, either on the part of the drivers 
or of the officials, but the purpose of the article is to 
show that vastly greater lateral shearing stresses are to be 
expected with electric than with steam locomotives, because 
the centre of gravity in the former is much lower than in 
the latter. | 

The New York accident need be tle cause ef no alaro at 
all to the Britisb public who expect. to he carried one da7 
in high-speed electrically-drawn trains, for onr standard 
construction is much hetter able te resist these intensified 
spreading or bursting stresses than is the American style of 
flat-footed rail spiked to sleepers ; and we may be sure (in 
our somewhat smug way) that any greatly altered conditions 
will bring with them suitably modified construction, 

lt is apt to remark that the multiple-unit system presenta 
the advantage over the locomotive-drawn train that the 
maximum bursting action of the former at any point on a 
curve for a given speed must be far less than the corresponding 
action of the latter. The total effort of the train may be 
higher, but it will be distributed over a longer liuc of 
application. 

D 
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WORKING RESULTS OF THE DISTRICT 
RAILWAY. 


ELECTRICITY NOT AT FAULT. 


For eome considerable time past the detractors of electri- 
fication have assiduously quoted the unfortunate results 
obtained on the District Railway as a proof that electricity 
had proved a failure. This is particularly to be regretted, 
as, undoubtedly, the unfortunate financial results of the 
Metropolitan District Railway are doing a great deal to 
retard the more general electrification of our suburban lines. 
It seems a pity that the failure of this system should out- 
weigh the very satisfactory results which electric traction has 
produced on both the North-Eastern and the Lancashire and 
Yorkshire Railways. Unfortunately, in these two cases, very 


few of the electrical figures have been made public, the 
chairmen at the last half-yearly meetings contenting them- 
selves with saying that the results of electrification had 
proved very satisfactory. 

Under these circumstances it may, therefore, not be out 


are consequently of the greatest value in discussing the results 
obtained by the District. 

The results we give have been obtained from the half- 
yearly reports published by both companies, but, unfor- 
tunately, the information is not as full as might be 
desirable; nevertheless, sufficient materials are at hand for a 
most interesting and instructive comparison. For this pur- 
pose we have prepared Tables I and II, the items under 
electricity being those in which the figures of the last two 
District Railway reports are given. 

A glance at these two tables at once shows that the results 
obtained by the electrification of the Mersey Railway are very 
different from those which have accompanied the electrifica- 
tion of the District Railway ; they are far more satisfactory 
both from the railway man's and the electrical engineer's point 
of view, and fully bear out the contentions that we have 
always urged in the past as regards the benefits to be obtained 
by the electrification of suburban lines. 

Let it at once be stated here that increased traffic and 
increased receipts do not enter into the present comparison, 
for the reason that the Mersey Railway, as well as the 
District Railway, cannot be compared as regards traffic with 
the suburban lines of our main-line railways entering 


COMPARISON OF STEAM AND ELECTRIC SERVICES ON THE METROPOLITAN DISTRICT AND MERSEY RAILWAYS. 


| 


Steam Electricity. g 
Items. | Items. | Total. 
Wages of loco. men | Wages of train men |. £23,365 


Coal and coke; lighting of Electric current : 
trains; water 


| 


Loco. ealaries and general Car salaries £1,840 
car repair salaries | 
Loco. repair wages; car Car repair wages and £17,051 
repair wages | cleaning 
Loco. repair materials; , Car repair materials £15,614 
loco. grease, oil and | 
waste; car repair mate- * 1 
rials | 
Traffic salaries and wages ... bu т in e. - £41,567 
Maintenance of permanent way, wages and materials... £11,482 
Signals E ds T vi d £2,065 
Train mileage . . 1,906,165 


| | 
‚ Average for one year's steam | 

working based on two years’ 
| results. 


Per train-mile. 


TABLE I —Metroporitan District RAILWAY. 


Electrical working, 


| Percentage 
figures for 1906. 


increase or decrease. 


— — — 


| Per train mile. | 


"Total. On total. Per train-mile. 
2 95d. £41,797 425d. 79 95 44 % 
467d. | £125,272* | 12744. 240 % 173 % 
0:234d. £2,764 028d,  ' 50 95 21 % 
2 i ' 
2:154. 433.535 3:414. 97 % 59 % 
1:974. £13,729 140. — 12% | — 29 % 
IM | 
^ 25d. £29,750 30034. — 29 | — 429% 
145d. 497,708 2:824. 140 9) 94 4, 
0:344. £12,309 1:25d. 362 9) 968 % 
= 2., 359,446 = 94 % — 


No accurate means of ascertaining amount of electricity used, but on train mileage estimate cost per unit delivered at train seems 
. to work out at considerably over 1d. per unit. 


— ———— — —À — —ö —— —— — — — M — 


| Average steam costs 
| per annum, based on samo 
two years’ working as those 
| given for District Railway. 


Electricity. 


- Items. Items. ! Total costs. 
Wages of loco. men Train men £4,620 
Coal and coke; lighting Electric current £9,587 * 
of trains; water 
Loco. salaries and general Car salaries 4189 
car salaries . | | | 
Loco. repair materials, oil, Car repair materials £3,380 
grease, and waste; car | 
repair material 
Traffic salaries and wages... eT b id TT | £8,171 
Maintenance of permanent way, wages and- materials | £6,841 
Signals T ies s ы s oe 2d £6071 
Train mileage ; . 310,235 


* Includes train cleaning. t Includes repairs and maintenance of roads and bridges as well. 


of place to examine more critically the figures which 
have been obtained on the Metropolitan District Railway, 
and to see whether these will enable some conclusions to be 
arrived at as to what may be some of the principal causes 
which have produced such unsatisfactory results. 

It is very fortunate that there are results available for 
comparison as regards the electrification of the Mersey Rail- 
way, а line which has now been in electrical operation since 
the middle of 1903. 

This line is a very good one to quote, because in this case 
electricity supplanted steam in the course of one day, and 
completely took the place of all steam haulage ; there is, there- 
fore, no cost of transition, such as unfortunately existe in con- 
nection with the District Railway, and the figures published 
before and -after the electrification of the Mersey Railway 


TABLE II.—MrensEv RAILWAY. 


CEN —— — — — — — —— 


Electric within year, 
June, 1905, to June, 19068. 


Percentage 
increase or decreasc. 


| 


| 
Per train mile. 


Per train-mile. | Total. on total. Per train mile. 
3˙58d. £6,712 | 194d. | 45% - 46% 
7434. £8,932 258d. — 7% — 65% 
0:146d. £971 0:28d. | 414% 9% 
2-624. £4,547 1314. 34% ' 50 4 
6:324. £10,446 3 054. | 28 | — 52 9, 
5 3d. 23,876 | 112d. 1 — 43 — 79 ® 
0:47d. 21,1267 0334. | 869, — 30 

— 330.316 = 168 % — 


i 


London; seeing that the former can only cater for short- 
distance traffic of but a few miles, they must therefore 
necessarily, more or less, permanently suffer from tramway 
and motor-omnibus competition ; whereas the latter, which 
cater for longer-distance traífic of five miles or more, if 
electric traction is introduced and frequent service adopted, 
can hold their own against tramways and motor omnibuses, 
which experience has shown cannot seriously compete for 
journeys of over five miles. 

The figures given in the two tables which we have pre- 
pared give the total expenditure in pounds of the various items 
mentioned, the cost in pence per train mile, and two columas 
in which percentages are given showing the increase or 
decrease, as the case may be, of the total expenditure as well 
as of the expenditure per train-mile. 
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We will commence by considering the figures relative to 
the District Railway. For this purpose an average has been 
worked out for one year, based on the figures obtained for 
two consecutive representative years during the time of steam 
operation, and these figures are then compared with the 
results obtained during the year 1906. 

These figures show a very large increase in the cost ot train 
men, that is to say, in the cost of the men who have taken 


the place of the drivers and stokers in the old steam-engine 


days ; this increase amounts to 79 per cent. on the total, or 
44 per cent. on the train-mile on the figures of steam opera- 
tion. These figures certainly cannot be attributed to the 
introduction of electricity, but, only to the system of operation 
adopted. 

The cost of electrical energy is alarmingly high, presenting 
an increase of 240 per cent. on the total cost of coal, water 
and train ligbting in the days of steam, or over 173 per cent. 
on the cost per train mile. 

Unfortunately, the amount of electricity used is not given, 
but from the total train mileage, the cost per Board of Trade 
unit used in the train must be considerably over 1d.—a very 
high figure when we consider the load factor and the large 
output. | 

Railway companies which may electrify, and which will 
require anything like the amount of energy used by the 
District Railway, can, by putting down their own power 
station, certainly supply their electricity at a cost less than 
half of that which, apparently, the District Railway has to 
pay, and sach figure would include not only maintenance 
and depreciation, but also capital charges, as well as distri- 
buting charges. Here. again, the heavy charges are not due 
to electricity, but to either errors of engineering or manage- 
ment, or to both, or to some other equally inexcusable causes. 

The cost of producing electricity in bulk with big load 
factors in power stations is so well known that further 
remarks on this point appear unnecessary. 

The next item showing a great increase is that of car 
repairs and maintenance; this is only what would be 
expected from the exceedingly poor construction of a very 
great portion of the District Railway’s rolling stock. Such 
increase again certainly cannot be attributed to the intro- 
duction of electricity. 

Two most appalling results are those obtained in con- 
nection with maintenance of permanent way and signals ; 
as regards the former, this cannot be attributed to increased 
mileage, but must be due to some faulty constraction of the 
rolling stock itself, for results such as those which are shown 
on the District Railway, fortunately do not result from 
electrification on other lines. 

Whether the complete change of signals was desirable or 
necessary is a question which we cannot decide ; but it must 
have been carefully considered by the promoters and their 
engineers, and they must have been aware of the great 
increase in cost which would follow the change of signals. 
This certainly is an item which cannot be put against elec- 
trification ; for, as regards the introduction of electricity 
on the suburban lines of our railways, we do not think it has 
yet been suggested that it would be necessary or desirable to 
entirely reorganise and reconstruct the signalling systems of 
existing railways in the case of their electrifying certain 
portions of their lines. 

The most remarkable result, perhaps, of all the figures, 
i8 the very small increase in train mileage which has appar- 
ently taken place, and under these circumstances the 
unfortunate results of the District Railway appear more 
inexcusable than ever. 

Whatever has caused these bad resulte, it has not been 
electricity, and this is clearly demonstrated by the second 
table we have prepared, in which the results of the electrifi- 
cation of the Mersey Railway (deduced from the half-yearly 
reports) are set forth. In looking at this table we see that, 
although the train mileage has been increased by 168 per 
cent., the cost of electricity for operating this increased train 
mileage is less than was the cost of coal and water and 
lighting of trains when the Mersey Railway was run by steam. 

The total costs of maintenance and repairs of permanent 
way are about half what they were when the lines were run 
by steam, notwithstanding that the train mileage has been 
greatly increased. | 

As regards signals, it is true, apparently, that this item is 


increased, but comparison is difficult, as in the reports the 
item includes the maintenance of roads and bridges. 

The total expenditure of the Mersey Railway in 1901, 
everything included, amounted to £61,662 when operated 
by. steam, the train mileage being 301,360 for the year. 
From June 30th, 1905, to June 30th, 1906, under electrical 
operation, the total expenditure for all purposes was £69,854 
for a train mileage of 880,316 train miles. 

In comparing the cost of the District when operated by 
steam and when with electricity, it is only fair to remember 
that the type of carriage was, in the old steam days, of the 
lightest and flimsiest construction. The total weight of 
train, including carriages and locomotive, was only about 
135 tons, as against the weight of a standard local steam 
train of smaller capacity of about 210 tons. 

The carriages of heavier build аге more comfortable, 
aud have been introduced on most, if not all, of the local 
services of our main-line railways under existing steam con- 
ditions. The lightness of a train (leaving out locomotive 
power) has nothing whatever to do with either steam or 
electricity. ‘The electrical apparatus required for hauling a 
train of given size aud given speed is always considerably 
lighter than the weight of a steam locomotive and tender. 

In comparing the cost of the District as operated by 
steam and as worked electrically, it is only fair to 
remember the abnormally light train and small locomotive 
which used to be sufficient to work a steam service. At 
the same time, light and flimsy rolling stock is not 
conducive to pleasant travelling, and railways have found 
out that everything that is possible must be done to cater 
for the comfort of the travelling public. Nothing prevents 
quite as light rolling stock being used with electricity as 
with steam handled trains, and the lightness of the old 
steam, as compared with the weight of the modern electric 
stock, has nothing whatever to do with the introduction of 
electric haulage, and cannot therefore be used as an argument 
in favour of steam. 

To sum up the case, the high costs on the District are not 
directly traceable to the introduction of electric haulage, 
but rather to questions of engineering and management. The 
unsatisfactory results as regards lack of increased receipts 
are due to tramway and motor-omnibus competition, to the 
unfavourable loeation of the system, and to the fact that, 
when operated by steam, the service was fairly fast and 
frequent and practically catered for all the traffic tbat was 
there to be got. In considering the position at the present 
day it must also not be forgotten that we are comparing 
results obtained before the days of tramway und motor- 
omnibus competition with those of to-day when the com- 
petition is of the keenest, and the comparison is therefore 
not a fair one. 

The results of the electrification of the Mersey Railway 
are quite satisfactory from our point of view, as they fully 
uphold the contention which*we have always maintained, viz., 
that electricity enables a much higher average speed to be 
obtained and а larger train service to be run without appreci- 
able increase of workiog costs, and therefore enables the 
system to be worked much more efficiently, and its earning 
powers to be materially increased. 

This is all that requires demonstration, and the figures of 
the Mersey Railway amply prove our contentions. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. Nou letter can be pub- 
lished unless we have the writer's name and address in vur petsessivn, 


Fancy Names for Lamps. 

Tho present practice of calling lamps ‘ brightlites,” 
* whytelytes," “ tantalites," linolites. &c., and, as a rule, 
omitting to mark on the lamp the candle-power and current 
taken at the presenre stated, is to be condemned. It is 
causing mach annoyance to the consumer who purchases 
such lamps, and also to the consumers’ departments of 
supply authorities. For instance, a shopkeeper buys a lamp 
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which, he understands, takes less current than an ordinary 
16-0. P. incandescent lamp, and gives twice the amount of 
light. He finds the light certainly better, and changes all 
his lamps for the new kind. All goes well until the next 
electricity account comes in, when he is astonished at the 
increase over corresponding quarters. His faith in his 
meter is only restored by proving to him that the lamps 
actually take twice as much asa 16-c.P. lamp. In many 
cases he scraps the new lamps, gives the vendor a warm 
time, and has his enthusiasm for electric lighting consider- 
ably diminished. I contend a good deal of harm is done to 
the progress of electric lighting by this practice on the part 
anufacturers. 
кышны W. A. Toppin, A.M.I.E.E. 


March 27th, 1901. 


Monthly Exports and Imports. 


In reference to your published monthly returns of Feb- 
ruary exports and imports of electrical goods, I should be 
much interested to know whether the manufacturers of 
electrical goods in this country who support the ELECTRICAL 
REVIEW endorse the Editorial remarks appearing above the 
returns, Although somewhat lower, in all sections, than 
the preceding month, the February returns of electrical 
business still attain to very satisfactory figures, judged by 
last year's trade.” Without referring to last year’s trading 
returns, can February's returns be considered in any sense 
of the word satisfactory? When, as month after month 
shows, the collective efforts of all manufacturers of 
electrical goods in this country to increase their outputs 
by exporting to 37 foreign countries and British possessions 
are entirely nullified by more than a balancing amount 
of trade lost in their own home market—the total 
British exports to the 37 other countries being £144,971, 
and the total imports, or work lost, being in home markets 
£146,824. 

Some would, no doubt, say, Where is the British manufac- 
turer's enterprise? but I for one would say, Where is the 
use of it? Not the least irritating feature of the question is 
that the electrical producing trades in this country are unable 
to look to their technical Press for any support in assisting 
to remedy the evil, but rather the other way on. 


H. W. W. 


[Our correspondent seeks to confuse matters. Ав ац index 
of electrical business, the returns are decidedly satisfactory. 
As pointed out, the exports at £114,571 are some £10,000 
above last year’s average, while the imports at £146,834 are 
slightly below that average. PT | 

This surely corresponds with © H. W. W.'s" idea of im- 
provement.—Eps. E. R.] 
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The Unemployed, and“ State Salary Required.” 


In your issues of 10 and 22nd ult. appeared letters 
from two correspondents on cognate subjects, and I should 
like to say а word regarding both the points raised. 

Regarding I. Douglas Leonard's complaint, I fear that 
not only Scottish and Trish firms have lost their business 
courtesy, but English firms also. At the close of last year 
I was, unfortunately, placed among the unemployed, and 
since then the experience he has had has been quite a 
common one With me. 

In one case, to which 1 must particularly refer, applications 
for a teaching appointment were to be sent to the President, 
Queen's College, Galway. In sending my application, as I 
had occasion to enclose a printed pamphlet and some typed 
matter, which were in no way testimonials, I included a 
stamped addressed envelope for return. I got no reply, and 
then sent a postcard demanding the return of my papers. 
This request met with the same discourtesy аз my 
application. 

Such treatment meted out to the applicant for an office 
boy's job would be a disgrace, but to treat gentlemen, who 
have held important positions and are fit to hold them again, 
in such a manner goes beyond the scope of the ordinary 
dictionary to describe. 

“Р. О. W.,“ in your issue of 22nd. raises the question of 
salary. It has often seemed to me most unreasonable to be 


asked to state salary required when, in many cases, there is 
not a hint given of the duties which the successful applicant 
might have to perform. In very many cases I think that 
such a clause is inserted in the advertisement notices 
thoughtlessly, and very often I pay no attention to that 
clause when replying. But I also fear that in some cases it 
is deliberately inserted, so as to draw that class of individual 
—present in every profession, but far too numerous in ours— 
who is ready to work for & mere pittance so long as he 
has the honour and glory (!) of a position (?) with 
So-and-So. 

Let advertisers boldly state what salary they intend to 
give, or else let them omit that clause altogether, and then 
the poor unfortunates who are working in “the big shop,” 
may please themselves as to spending or saving a penny 
stamp. 

Ian Gorach. 


Fatal Accidents in Mines. 


In your issue of March 22nd I read a letter from 
«J. W. F.,“ and I may say that at all large collieries a 
qualified mechanical engineer is not always employed. The 
writer of this letter has laid down many colliery electrical 
plants, and met many so-called mechanical engineers of so- 
and-so's mines, who are nothing else but joiners and pick 
sharpeners, and who have to rely upon their foremen of 
various departments to carry on the work that they are 
unable to do. Men of this description are not qualified to 
deal with the details of a colliery electrical plant. The 
qualified mechanical engineers I have met, and some good 
men too, will in most cases not interfere with anything 
electrical, because at a large colliery the mechanical details 
find plenty of work and ample scope for their abilities. 

There is just as much need of a qualified electrical 
engineer ata large colliery as of a mechanical engineer; some 
collieries I have been to employ both, and each is responsible 
to the manager, not the under manager, for his own class of 
work. The manager is the responsible person, and һава 
great number of variable worries to attend to, and a wise 
manager will sce that he has a qualified electrical engineer 
who can draw up a scheme апа specify for extensions to his 
own plant. It is a very good idea to employ a consulting 
engineer when a manager proposes to have electrical power 
first installed at his colliery, not having any electrical 
engineer of his own to advise him ; but, under the circum- 
stances, how is it that the mechanical engineer suddenly 
becomes competent to go into electrical details with the 
manager ? | 

“J. W. F.“ does not say that sometimes a consulting 
engineer is employed to specify for a mechanical screening 
plant. When it is put down, the mechanical engineer 
is put in charge to look after the working, and I think 
he is just as much а shift engineer as the electrician. 
“J. W. F.“ cannot have much idea of a shift engineer's 
duties at a power station. I may say that many 
shift engineers can give points to the so-called colliery 
mechanical engineers in the management and maintenance 
of engines, boilers, etc. Nome of this apparatus that I 
have seen is simply nothing but a mass of scrap iron, and a 
disgrace to the colliery and the mechanical engineer who 
has it under his care, and the condition of the engines, &c., 
wus not due to long service. 

My idea of the real cause of friction is that a good 
electrical engineer will not work under an engine-wright 
without complaint, or have a middle person between him 
and the manager. This is one great reason why colliery 
managers cannot always get good men to take charge of 
their electrical plant. Let the colliery manager have a good 
mechanical engineer and a good electrical engineer, each to 
be responsible to him only for each department, and the 
cause of friction will be removed. It will pay him, because 
the electrical machinery will be better looked after. I have 
been to two or three collieries lately, and find that the 
managers have adopted this method, and find a great benefit 
from doing so, the mechanical and electrical engineers 
working together without any friction whatever. 

Any mechanical engineer who cannot do all the theoretical 
and practical part of a colliery electrical engineer's work is 
not a fit or proper person to advise a colliery manager in 
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electrical details ; во let the mechanical engineer stick to 
engines, boilers, &c., and the electrical engineer to his 
generators, cables, and motors. 

In reply to A Victim's” letter, I cannot agree with him 
in saying that the colliery electrical engineer ought to be 
responsible to the owners. This system would not work at 
all ; the manager is the responsible person to the owners, 
and to the Government, and he has other valuable plant 
besides electrical machinery under his care. I consider 
him to be the proper person to take orders from. 

In conclusion, I may say that the safety of the mine is 
the first consideration, and the managers need good men 
to share and take a little bit of the responsibility off their 


shoulders. 
Pussy Cat. 


In your issue of March 29nd, . J. W. F.” is replying to 
* Victim's" letter in a paragraph headed Fatal Accidents 
in Mines." J think myself that “J. W. F.” does not 
really understand the position of some electricians at large 
collieries. I myself have no cause to complain of my present 
occupation. When any new plant is put down, my superior 
does not call in any “consulting engineer" to draw up a 
scheme, as we are capable of doing this ourselves, and it is 
generally cheaper and more satisfactory to the management. 
Ав my position is much different to that of a “shift engineer 
I had no other course but to reply to J. W. F.“; at the 
same time, I know collieries where, instead of having good 
practical men to erect and look after their installations, they 
have men who have very little experience, and some- 
how they seem to get through. I consider these men 
incapable of holding the position of shift engineer, as 
“J. W. F.” supposes. What is wanted at a colliery where 
there is a large installation, is a man with a good mechanical 
and electrical training. I find, in looking round, that 
colliery managers are becoming more alive to this fact. 

S. 8. W. 


NO Royal Road. 


I should be pleased if you would let me know in your 
“Correspondence " column the best book on the localisation 
of faults in electric light and power mains, &c. I should 
like to get a book without pages of mathematics and long 
strings of brain-paralysing equations. 

Magneto. 


The reply is, of course, Raphael's work on the “ Localisa- 
tion of Faults in Electric Light Mains,” as we have already 
informed our correspondent by post. But we print this letter as 
а sample of many that we receive from readers, who, in similar 
vein, ask for books on such subjectsas induction motors without 
mathematics. Whatever do they expect to get? Do they 
ever try to buy a watch without works? There is nothing 
in the so-called “ brain-paralysing ” equations which any 
man of ordinary ability cannot master with ease, provided 
that he is willing to learn—and without this knowledge it 
I quite absurd to hope to gain a sound knowledge of the 
subjects in question. We do not wish to disparage practical 
workshop knowledge, of course ; that can be easily acquired 
given the opportunity, and is very valuable; but the man 
95 1* that alone is likely to stay in the workshop.—Eps. 


— ЧИИ 


Reunion of the E. E. R. E. (Vols.) 


As a late member 
' of the Corps of Electrical Eng! 
ae R.E., and also an active service member, ГЕШ 
an excellent thing if some dinner or social could 


impossible to gather an 
y great number of 
are scattered over the British Isles aad ое ы 


part I would be very pleased to hear of а reunion being 
arranged. ; E 
Volunteer. 


Permit me space to support the excellent suggestion of 
* Late A.S. Member." It would indeed be a jolly evening 
could we again meet the “Old Boys " with whom we rubbed 
shoulders in South Africa, and although they are scattered 
throughout the world, there are probably in the home 
country sufficient to make such a gathering successful. I 
shall be happy to be of any assistance in furthering such & 
reunion. 


London, S. W., Mareh 30th, 1907. 


J. Coxon. 


Р Central Station Supply Economics. 

Will you kindly afford me space to thank the various con- 
tributors to the discussion on the above paper, und to say 
that those who do not find any reply to their communica- 
tions in the current issues of the electrical journals, will find 
my full reply in the Journal of the Institution, provided 
that space can be there found for it. 

Should this be found impracticable owing to the numerous 
points raised by speakers and the consequent length of my 
reply, I shall hope, with your consent, to communicate my 
replies to your journal, and, possibly, to others. 

Contributors will kindly bear in mind that my partial 
reply, a8 communicated to the Press, has already undergone 
one stage of excision ; and in some cases—especially that of 
Mr. Bowden—lI feel that justice has not been done to the 
contributor, and in some to myself. 


King’s Heath, April 1st, 1907. 


А, M. Taylor. 


Metallic Filament Lamps. 

Mr. Jas. Bastian's letter rather gives one the impression 
that he criticised before he was ready. I cannot think that 
he really means that a relative increase takes place in carbon 
or metallic lamps. I have made a few millions of the 
former and a small number of the latter, and must repeat 
that my experience is, that in the ordinary commercial 
electric lamp with a carbon or metallic filament the current 
decreases. There may or may not be a difference in the 
percentage of decrease, it entirely depends on the tempera- 
ture at which they are incandesced, and even providing 
there was a difference in decrease of current, this does not 
alter the fact. "They are in series as stated. 

I repeat that if a lamp can be produced that will last only 
500 hours and take a less number of watts per candle, say, 
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2:5 watts per candle, and I will go so far as to say that if it 
does not exceed 20 per cent. drop in candle-power, and will 
burn on а 100-volt circuit, better still on а 200-volt circuit 
it 18 a lamp of commercial value. Evidently our opinion ав 
ќо the meaning of “ commercial value " is different. I con- 
et an article of improved economy, is of commercial 
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The lamp of tantalum and carbon is an improvement on 
the carbon lamp; if such a lamp saves 10s. in energy, surely 
it is of commercial value whether a profit has been made by 
the maker or not, or whether it is on the market or not. 

Probably Mr. Jas. Bastian is not aware that Messrs. 
Siemens, who are the makers of the Tantalum lamp, 
have quite recently taken out patents on the Continent 
and in this country for this same combination. I hold no 
brief for this company, but I do think that after their con- 
siderable experience they know what they are doing, апа 1 
should think because of its commercial value to them 
and others versed in the question of lamps, it is not a 
wonderful experiment. | 

If I am not occupying too much space, I would mention a 
few other features relating to metallic lamps in comparison 
with carbon, and a word in time to the contractors who have 
not the time or means of experimenting may save them some 
trouble, as I believe the following has not yet been 
published :— 

When “ fusing " circuits, do not cut the fuse wire too fine 
if using the said metallic filament lamps, for reasons stated 
below :— 

1. Carbon lamps. 
А cold or unlighted 
carbon filament may 
have a resistance of 
hundreds of olims. 
Take а  200-volt 
-candle lamp; its 
resistance is about 
2,000 ohms; this 
resistance prevents 
any undue rush of 
current, even if a 
number be switched 
in together. 

2. A metallic 
lamp has anything 
between 20 and 50 
ohms resistance 
cold ; now, if 200 
volts be switched on 
for an instant, à 
measurable current 
passes of 50 per cent. 
above the normal, 
and if finely fused, 
will blow the fuses, ` 
or, if an ammeter 
is in circuit it may 
burn it up; thus 
considerable trouble 
and annoyance may 
be caused. 

Herewith I attach 
a curve of a carbon, 
osram and a tan- 
talum filament, 
showing the extra- 
ordinary differences | | 
in their behaviour as regards resistance in ohms when 
under different pressures. 

It would be interesting to know what the life would be of 
each type of lamp, if its full voltage was continually switched 
on and off, say, 20 to 40 times per minute. If any of your 
readers have experimented in this direction, the results would 
be of value. It is very evident that a carbon lamp would 
last the longest under such conditions, and might still hold 
its own for flash advertisements and signalling purposes. 
Next would come the composite lamp, as mentioned in your 
columns а few weeks ago. 


London, N. 


F. Harrison. 


Australia.—The Australian Customs authorities have 
ately given а decision to the effect that "dry cell batteries for 
electric pocket lamps” are to be classified as “machinery and 
apparatus n.e.i electrical,” the duty being 12} per cent. ad 


walorem. 
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JOHANNESHURG 'TRAMWAYS; VIEW IN THE MARKET SQUARE. 


THE JOHANNESBURG ELECTRIC 
TRAMWAYS. 


CONSIDERABLE interest attaches to tramway matters in 
Johannesburg at the present time : the first electric tramcars 
started running in Johannesburg on a section of line, little 
more than 1} miles in length, in February of last year, and 
us fresh track was completed, the service was extended, until 
at the end of the year practically the whole town and district 
was served. 

Before starting upon its own electrical scheme, the Council 
purchased the old horse tramways, which had a route length 
of about 12 miles. Ву adopting almost entirely different 
routes for electric traction, it was able to keep the horse 
service running until an equivalent electrical service was 
available. The last of the horse tramways ceased working 
during August of last year. : 

The total length of the electrically equipped routes (of 
which views are. given herewith), is about 30 miles, 
built to the 4 ft. 
8) in. gauge, and 
extensions аге 
already authorised. 

The first contract 
for cars for the 
above routes com- 
prised 100 of the 
four-wheel type, of 
which 60 have cross 
seats inside and out, 
&nd the remaining 
40 have the usual 
longitudinal seats 
inside and cross 
seats outside. 
Eighty out of :the 
100 cars have been 
fitted with top 
covers extending 
the whole length of 
the car; they are 
fitted with roller 
spring blinds at the 
sides as a protection 
against sun and 
rain, and end 
screens with doors 
and windows. 
Each car carries 24 
— Ж | ihe Su passengers inside, 
RE Ni 4 ONSE and 34 outeide. 
E >* mes A The inside cross 

" seats are of the 
“Rattan” type, 
whilst the top seats 
are of the usual 
garden pattern. 

With a view to ensuring ample power and minimising 
repairs on motors, each car has been fitted with two 35-H.?. 
motors, £0 that the maximum temperature rise in working is 
unusually low. The tracks are of thé Brill type, and the 
wheels, which are 23 in. diameter, have specially thick 
steel tires. | 

The braking arrangements consist of magnetic track 
brakes combined with wheel shoes, and are energised by the 
motors. A powerful hand-brake operates on the same wheel 
shoes as the magnetic brake. This band-brake is fitted 
with Peacock's multiplying gear, which takes up the slack 
of the chain with a small motion of the lever, and applies 
the pressure on a reduced leverage, thus enabling the motor- 
man to apply the brakes with comparatively little effort. 
The cars are fitted with the now familiar trigger type life- 
guards and folding steps. À 

Ten bogie cars have recently been shipped, which have 
longitudinal seats, top covers and electrical equipments 
similar in all respects to those on the four-wheel cars. 
Each bogie car will carry 30 passengers inside and 44 outside. 
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These are intended for special traffic, such as occurs at 
race meetings and at lunch time, when the traffic demands 
are extremely heavy. 

In addition to the 110 passenger cars, five water-cars and 
three freight cars have been supplied. 

The water-cars are of the four-wheel type, and have 
1,800-gallon tanks, with electrically-driven air compressors 
giving sufficient pressure to spray the water 25 ft. on each 
side of the track. 

The water-cars and freight cars have electrical equip- 
ments identical with those on the passenger cars. 

Excepting the 
bodies of the freight 
cars (which were 
made by the 
Gloucester Wagon 
Co.), the whole of 
the cars and equip- 
ments have been 
supplied by Messrs. 
Dick, Kerr & Co., 
and were manufac- 
tared by them— 
with the exception 
of the bogie trucks. 
which were made 
in America—to de- 
tail specifications 
prepared by Messrs. 
Mordey & Dawbarn, 
the consulting en- 
gineers to the 
municipality of 
Johannesburg. 


Types of Underbridge and Subway Construction. 
THE Сав SHEps. 


Types of suburban (sleeper construction and town routes 


The overhead equipment was also erected by Mesers. Dick, 
Kerr & Co. to Messrs. Mordey & Dawbarn's specification, 
the poles and pole fittings being supplied by Messrs. Black- 
well & Co. under a separate contract. 


Commercial Attachés for German Consulates.— 
The British Empire Motor Trades Alliance, Ltd., informs us that in 
a report to the Washington Bureau of Manufacturers, Consul 
Henry Н. Morgan, of Stuttgart, reports that the German 
Government is appointing trade experts to all of its 
important consulates. It is the duty of these com- 
mercial attaches to 
increase (Germany's 
foreign trade, and 
these experts of trade 
and commerce are 
always in direct com- 
munication with all 
the leading manufac- 
turing and exporting 
houses of the 
German Empire, and 
make frequent trips 
to Germany for the 
purpose of personal 
conference with them. 
It is reported that the 
resulte are satisfac- 
tory, and that many 
more of these com- 
mercial attachés will 
be appointed in the 
near future. Lately 
such attachés have 
been appointed to the 
German Consulates- 
General at Tokio, 
Japan, and at Rio de 
Janeiro, Brazil. 


VIRWS ON THE J OHANNNESBURG TRAMWAYS 


-— a =, - 


| 


554 THE ELECTRICAL REVIEW. 


[VoL 60. No. 1,538, Арві, 5,1907.: 


PARLIAMENTARY. 


Payment of Interest out of Capital. 


PRESUMABLY arising out of the discussion which took place on the 
North-East London Railway Bill before the Unopposed Bill Com- 
mittee, the Lord Chairman of Committees has given notice to 
move the amendment of Standing Order No. 128, as follows: - 
" 128. A clause shall ba inserted in every Railway Bill prohibiting 
the payment of any interest or dividend out of any capital which 
the company have been or may be authorised to raise, either by 
means of calls, or of any power of borrowing, to any shareholder 
on the amount of the calla made in respect of the shares held by 
him, except such interest on money advanced by any shareholder 
beyond the amount of the calls actually made as is in conformity 
withthe Companies Clauses Consolidation Act, 1845, or the Com- 
panies Clauses Consolidation (Scotland) Act, 1845, as the case may 
be; and except such interest (if any) as the Committee on the 
Bill may, according to the circumstances of the case, think fit to 
allow, subject always to the following conditions :— 

1. That the rate of interest allowed by the Committee do not in any case 
exceed 4 per centum per annum ; 

2. That interest be allowed to be paid in respect only of the time allowed by 


the Bill for the completion of the railway, or such less time as the Committee 
think fit; 


8. That payment of interest be not allowed to begin until the railway com- 
pany have deposited with the Board of Trade a statutory declaration by two of 
the directors and the secretary of the company to the effect that two-thirds at 
least of the share capital düthorised by the Bill, in respect whereof interest 
may be paid, have been actually issued and accepted, and are held by share- 
holders, who, or whose executors, administrators, successors, ог assigns, are 
legally liable for the same; 

4. That interest do not accrue in favour of any shareholder for any time 
during which any call on any of his shares is in arrear; 

5. That the aggregate amount to be но paid for interest be estimated and 
stated in the Bill, and be not deemed capital within Standing Order 112. 

6. That notice of the company having power so to pay interest out of 
capital be given in every prospectus, advertisement, or other document of the 
company inviting subscriptions for shares, and in every certificate of 
shares; and 


7. That the half-yearly accounts of the company do show the amount on 
which, and the rate at which, interest has been paid. | 
And the company may be authorised by the Bill to pay interest 
accordingly, hut not further or otherwise." 


- 


Radio-Telegraphic Convention Committee. 


At the resumed sitting of this Committee on Tuesday of last week, 
Col. J. К. DANIELL, assistant director, Naval Intelligence Depart 
ment of the Admiralty, gave evidence. He gave it as the opinion 
of the Admiralty that the principle of intercommunication, as safe- 
guarded in the Convention, was certainly not disadvantageous to 
naval interests, and there were provisions which were decidedly 
advantageous, It was clear that neither the Marconi nor any other 
system could be forced upon the Colonies against their will, and if 
they elected to install a system, the owners of which were willing 
to accept the principle of intercommunication with other systems, 
they could not be prevented, still less was it possible to force any 
particular system on foreign nations. The Navy had a system of 
their own, and even if the Marconi Co. took up a hostile attitude 
it would not embarrass the Navy in any way. 
The Committee adjourned. 


Richmond (Surrey) Electricity Supply Bill. 


Ox Tuesday, March 26th, the Committee went through clauses, and 
accepted from Mr. Moon a clause to the effect that nothing in the 
Bill should confer powers upon the company to obtain & bulk supply 
outside the area of the Borough, nor to supply any power outside 
the district. The promoters were not to act as undertakers, and 
they were not to promote any Bills in Parliament without the 
consent of the Corporation. 


LEGAL. 


Bastian Murer Co., Lro. 


Mn. JvsTICE PARKER, on March 23rd, heard a petition for the 
reduction of capital of the above company. 

Mr. CHITTY, for the company, said it was incorporated in 1897 
under the name of the Penny-in-the-Slot Electric Supply Co., Ltd., 
with a capital of £50,000 in £1 shares, the name baving been 
changed two years later. The total number of shares issued was 
41,697, of which 2,011 were preference and 39,686 ordinary shares, 
and 35,400 had been issued as fully paid up. The company had 
power to reduce under its articles, and in January last the neces- 
sary resolutions were passed for reduction, from £50,000 to 
£20,335 10s. They did not touch the preference shares, and the 
lost capital was wiped off by cancelling 158. on each of the 39,686 
ordinary shares, and reducing the nominal amount to bs. They 
also proposed to sub-divide the unissued ordinary shares into 58. 
shares, but, of course, that did not affect the reduction. 

Hi» Lonpsair sanctioned the petition. 


Deep Leaps Exvscrric Taaxsuisstom Oo., Ltn. 


THE petition of the Victorian Deep Leads, Ltd., and others for the 

winding up of the above company, came before Mr. Justice Parker 

again on Tuesday last week, when Mr. Rouxz, K. C., said the parties 

had now definitely arranged matters, and asked leave to withdraw 

the petition, all parties consenting d 
The petition was withdrawn accordingly. 


m - -- ine + SP — — 


LEAVER v. EDINBURGH CoLLIERII:s Co., Lp. 


In the Court of Session at Edinburgh, on 23rd ult., the Lord 
Justice-Clerk and a jury heard evidence in the action in which 
Alfred Leaver, electrical tester, lately in the employment of Bruce 
Peebles & Co., Ltd., syed the Edinburgh Collieries Co., Ltd., 
Wallyford, Musselburgh, for £2,000 for personal injuries. From a 
report in the Edinburgh Evening News it appears that the pursuer 
went on November 15th, 1905, on the instructions of his employers, 
to test and report on the defeaders' electrical motors and 
machinery, and was directed by the defenders’ manager to accom- 
pany the defenders’ electrician and draughtsman to the machinery 
in the Carberry Pit to be tested. 
coal hutch he was crushed between the roof and the hutcb, and 
sustained injuries, by which he has been permanently paralysed. 
He maintained that he was not aware that he was incurring any 
danger, and that it was the fault of the defenders’ servante, in 
failing to conduct him in a safe and proper manner, that caused 
the accident. The defenders maintained that the pursuer twas 
warned of the danger, and that, notwithstanding, he travelled up 
the incline in the hutch, and that the accident was due to his own 
fault. The pursuer was brougbt into court on a stretcher, and 
placed in front of the jury. Medical evidence was led as to the 
very serious nature of his injuries, and their permanent effect. On 
the conclusion of this evidence counsel asked leave to confer, and 
subsequently Mr. George Watt, K.C., intimated that he was pre- 
pared to take the responsibility of offering, on behalf of the 
defenders, £400 and expenses, although the defenders denied 
liability. Mr. Orr, K.C., for the pursuer, agreed to accept that 
sum, and the Judge thereupon discharged the jury. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


— — — 


Non -Areing Lightning Arrester. 


Referring to the letter from Mr. Tilney in our last issue, in 
which he states that a disc arrester constructed for -5,000 volta A. c. 


will sustain a 500-volt p.c. arc, Messrs. WaTLINGTOK & Co., of 
Moorgate Station Chambers, E.C., inform us that. they claim: 
for the Shaw  Non-Arcing Lightning  Arrester that it will. 
not sustain an arc, either a.c. or p., provided that the. 


voltage does not exceed that for which the arrester is constructed. 


It will allow a lightning discharge to pass freely to earth, but will 


Suaw LIGHTNING ARRESTER. 


not allow tbe line current to follow. The arrester consists of rings 


made of a special non-arcing compound, with mica discs between 


successive rings, the whole being mounted on a glass tube and 
supported by two terminals. The accompanying illustration shows 
the 2,500-volt switchboard type, the overall length being 5? іп. 
These arresters are manufactured by the Lord Electric Co., of 


Boston, U.S.A., for whom Messrs. Watlington are the sole 
European agente. . 


In travelling up an incline on a. 


— 7 
ieee 
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Fuse Board for Cotton Mills. 


The illustration below shows a double-door type of board, which has 
been introduced for use in situations where there is great fire risk, 
owing to inflammable matter floating about in the atmosphere, such 
as in certain classes of cotton mills. 'The danger lies in the fact 
that with the ordinary type of distribution board, where the 
switches and fuses are enclosed under one cover, a fuse may blow, 


owing to а faulty circuit, and, on replacing and switching on, will 
possibly blow again, thus igniting the inflammable matter surround- 
ing the board. If the fuses can be covered in before switching on, 
this danger is obviated. If desired, one door only can be provided, 
and the switches can be left uncovered. Prices and particulars can be 
obtained on application to SIMPLEX Conpvuits, Lro., Garrison 


Lane, Birmingham. 


BUSINESS NOTES. 


New Warehouse.— The new warehouse which MESSRS. 
Wirtum Мс@косн & Co, Lrp., have built at Glasgow to meet 
their growing trade, was formally opened on Thursday last week, 
when a party of Press representatives inspected the building. The 
firm has been in existence for a period of 70 years, and for over a 
quarter of a century engaged in the electrical trade. Originally 
a hardware business, the firm, when electricity supply became 
practicable, embarked on the new industry, acquiring the 
“ Warwick " works at Birmingham to meet tbe prospective demand. 
They were one of tbe original makers of lampholders under licence 
from Messrs. Edison & Swan. The firm's manufactures have increased 
till now they make all classes of electrical goods, from large switch- 
boards for power work to the smallest accessories. The firm, more- 
over, has made a feature of shop fittings, and in addition has 
supplied within recent years fittings for most of the well- 
known liners and Atlantic greyhounds. Messrs. McGeoch 
also manufacture all patterns and types of Admiralty 
material for lighting and bell circuits, and have made 
electric light fittings for many important public buildings. 
A site for the new warehouse was acquired in West Campbell 
Street, adjacent to the Central Railway station, and on it has been 
erected one of the best equipped places of business in Scotland. 
The building, which occupies a commanding position, is of red 

ne, six storeys high, with a basement. The ground 
floor, which is very spacious and high, is devoted to the firm’s 
many ironmongery. departments. On the first floor are the 
executive offices and countirg honse. The second floor is occupied 
by the house furnishing department, and the third floor by elec- 
trical goods. The fourth floor contains ships’ “ brass” furnishings 
and outfits. The building is fireproof throughout, and contains an 
extensive system of secret intercommunication telephones and a 
private exchange, into which six exchange lines come, apart from 
the many extension lines to the departments. Show rooms are 
situated on every floor, and every modern device for time and 
labour Ae AS been introduced. At а lonch which tcok place 
previous to the inspection of the building, Mr. McGeoch, the bead 
of the firm, who presided, made some interesting remarks. Не 
esid that the founder of the firm died 10 yearsago. The speaker's 
father (Mr. William McGeoch, sen.) bad been associated with it 
for 50 years. As an instance of how the firm had developed, he 
stated that when they opened the Birmingham works, they 
employed 30 men, now more than 300 men are kept constantly at 
work. 


The Cordingley Motor Shew.—To-morrow, Saturday, 
6th inst., at the Agricultural Hall, London, Cordiagley's Motor-Car 
Show and the Aero Club Display will be opened. With its 400 
exhibitors—the largest number yet found in connection witb a 
motor exhibition in this country—the display will have an inter- 
national character., British exhibits will be prominent, not only 
in the pleasure car section, but also in that devoted to heavy vans 
and public service vehicles. In the Aero section, which is under 
the auspices of the Aero Club, models for the large prizes offered to 
inventors will be on view. The exbibition will remain open till 
the 13th, and on Wednesday, the 10tb, the Ladies’ Automobile 
Club will hold a fashionable reunion. 


Bankruptcy Proceedings.—T. E. Ra MOND PHILLIPS. 
—А public examination in bankruptcy was made into the affairs of 
T. E. Raymond Phillips, electrician and general engineer, at 
Liverpool Bankruptcy Court, on March 25th. Debtor's statement 
of assets showed liabilities at £304, and assets 16s. In reply to the 
Official Receiver, debtor said he had been brought up to the electric 
and gencral engineering business. In 1902 he entered irto a 
partnership in London, which only lasted 12 months. Then he 
continued in business alone for about two years, and in that period 
—in 1903—he invented a system of railway signalling. & syndi- 
cate was next year formed, to which debtor sold his patents, but 
the syndicate afterwards went into liquidation. Debtor, in 1905, 
formed a company under the name of “The Raymond Phillips 
Electric Railway and Tramway Equipment Oo., Ltd.," which went 
into liquidation in 1906, but prior to that he left London, and came 
to Liverpool, where he had since been employed as an engineer. 
One of the patente which һе had sold to the last-named company 
was a mechanical ear devised to overcome the breakage of trolley 
wires caused by their rigidity. His patent was to allow for com- 
pensation in the sag of the wires. At present the patents were 
held by a patents agent, who claimed a lien on them, and debtor 
did not quite understand how he stood in the matter. The Official 
Receiver said that funds had been provided for the payment of a 
composition of 7s. 6d. in the £, and he had no objection to the 
examination being closed. Accordingly the examinstion was 
completed. 

Re GRORR Cottier, electrical engineer, ёс, 89, Long Acre, 
W.C., trading as H. Collier & Co.— The public examination was 
held last week, before Mr. Registrar Gifford, at the London Bank- 
ruptcy Court, of this debtor, who filed his own petition on February 
llth. The statement of affairs showed total liabilities £875 
(uneccured £641) and net assets valued at £131, after deducting 
£84 for the preferential claims. Questioned by Mr. W. P. Bowyer, 
Assistant Receiver, the debtor stated that for many years prior to 
September, 1902, he was in employment. Further, in September, 
1901, he commenced business on his own account at the above 
address, where he had since traded, using the style of Н. Collier 
and Co. to prevent his employers from knowing that he was, 80 to 
spesk, in competition with them. Witness attributed his insolv- 
ency to his net profits having, owing to bad trade, being insufficient 
to meet his household and personal expenditure, which had been 
increased through bis ill-health ; also to bad debts, depreciation in 
the value of his stock-iu-trade, and to loss in connection with flats 
at 80, Long Acre, in which he at one time resided and which he 
afterwards sub-let. Tbe examination was ordered to be concluded. 


Appended is a list of the principal creditors :— 


UNSECURED, 
Accessories Manufacturing Co., Well Street, W. .. 61 £10 
Chapman, J., Drury Lane, W.C... ха - - 2s T: b2 
Evered & Co., Ltd., Drury Lane, W. C. M у - is 223 
Falk, Stadelmann & Co., Farringdon Road, Е.С. .. 23 Sa 10 
General Electric Co., 11, Queen Victoria Street, F.C. ке is 14 
Phiel, Stedall & Co., Broad Street, Bloomsbury - ae 18 
Stagg & Mantle, Leicester Square, W. .. bd ade ge HE 1! 
Metallic Seamless Tube Co., Birmingham А ТР Уз 10 
Waring, Crisp & Duke, Wardour Street, W. . 10 
Veritys, Ltd., King Street, Covent Garden 14 
Partey Secuni D, 
Lawton, F., Long Acre, W.C. оя 25 T" ss ЧА .. #933 
(Security valued at £150.) 
Prudentia] Assurance Co., Holborn s 25 as © oe 33 
PREFERENTIAL, 

Rent £156 

20 


Rates and "Taxes 


R. Foster and W. Baker (Robert Foster & Co., and the Nelson 
Electrical Engineering Co., Stott Street, Nelson, plumbers, 
merchants and electrical engineers .—Supplemental dividend Is. 33d. 
in the £, payable April 9th. Official Receiver, 14, Chapel Street, 


Preston. 


Dissolutions and  Liquidations.—Tur ENGLISn 
ELECTRIC CaRBoN Co., LTpr.—Tbis company is winding up 
voluntarily, with Mr. J. В. Wynne, 6, Coedyfelin Road, Brymbo, 
nesr Wrexham, as liquidator. 

Тнв Orro ELECTRICAL MamvuPAíCTURING Co., Ltp.—This com- 
pany is winding up voluntarily, with Mr. J. W. Beevor, Cooper 
Street, Manchester, as liquidator. 

Бкуквн Evecrric Lauxcg Co., Lrp.— This company is winding 
up voluntarily, with Mr. W. F. Whittaker, 136, Wellington Road, 
Dudley, as liquidator. 

CITY AND BUBURBAN ЁгЕСТВ10 CaBBlAGE Co. (1903), LTD.— 
A meeting is to held at 11, Ironmonger Lane, E.C., on April 30tb, 
to hear an account of the winding up from the lquidator, 
Mr. W. B. Pest. 

Under а compulsory winding-up order recently made against 
МсРнАп, & 51мрвом'в DRY ETEAM PATENTS Co., LTD., the statutory 
meetings of the creditors and shareholders were held on March 90th 


at Carey Street. The accounts showed liabilities £28,760, against 


assets valued at £9,218, but a total deficiency of £435,523 as 
regards contributories. Resolutions were passed for Mr. J. W. 
Close, of Leeds, to act as liquidator, assisted by a committee of 
inspection. 

THE ELECTRIC Traction Co., Ltp.—A meeting will be held at 
11, Ironmonger Lane, E.C., on May 7th, to bear an account of the 
winding up from the liquidator (Mr. W. B. Peat). 

Moonzs, ManrIN & Co., electrical and gas engineers and factors, 
35-37, Blackfriars Street, Manchester.— Messrs. James Moores and 
William Martin have dissolved partnership. Debts will be attended 
to by Mr. Martin, who will continue the business, 

E 
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Book Notices. — The Railway and Commercial Gazetteer. 
London: McCorquodale & Co., Ltd. 108. 6d. This is the sixteenth 
edition of this work, the contents of which (compiled from official 
sources) include the names, arranged alphabetically, of every town, 
village and hamlet in Great Britain, the distance of each from 
London, the through rate, routes, population according to the last 
census, nearest railway station, also postal and other necessary infor- 
mation usefal in railway, carrying and mercantile offices. To firms 
engaged in the dispatch of goods to different parts of the country, 
and also to travellers, the uscfulness of the publication should be 
obvious. 

"Die Telegraphie ohne Draht." By A. Rishi and B. Dessau. 
Brunswick: F. Vieweg & Sohn. 1907. Price M. 15. 

" Annual Report of the U.S. Commissioner of Patents for the 
Year 1905.“ Washington, U.S.A.: The Goverament Printing Office. 
1906. 

“ Electricity in Mining." By Sydney F. Walker. London: Harper 
and Bros. 1907. Price 9s. net. 

“Third Annual Report (1905-6) of the University of Leeds.” 
Leeds: The University. 

" Board of Education: Report for the Year 1905 on the Victoria 
and Albert Museum, the Royal Museum, the Royal Colleges of 
Science and of Art, the Geological Survey and Museum and on the 
Work of the Solar Physics Committee." London: Wyman & Sons, 
Ltd. 1907. 1s. 

“Science Abstracts.” Sections A and B. Vol. 10, No. 111. 
March, 1907. London: E. & F. N. Spon, Ltd. 1s. 6d. net each 
section. 

" Fortschritte der Elektrotechnik." Edited by Dr. K. Strecker. 
Vol. 20, Part 2. 1906. Berlin: Julius Sprioger. 

“The National Physical Laboratory —Heport for the Year 1906.” 
Teddington: The Laboratory. 

“The National Physical Laboratory - Collected Researches.” 
Vol. II. Teddington: The Laboratory. 

Garcke's Manual of Electrical Undertakings 1907. Vol. NI. 
Electrical Press, Ltd, 37 and 38, Strand, W.C. 15s. net.—Like 
every other electrical man who has got into the way of making use 
of this excellent compendium as a work of reference, we always 
welcome the arrival of a new edition. One cannot help singing its 
praises, for it is the only thing of its kind published. Other publi- 
cations there are that fully meet the needs of the man who wants a 
directory to the electrical trades, but since Vesey Brown was 
seduced into the arms of Garcke and threw his lot into the Manual 
pot, the eleetrical trades have only had available one work in which 
they could find full financial and engineering information con- 
cerning the electrical undertakings of this country and the British 
Colonies. The only fault we have to find is that the book is 
becoming so bulky as to be almost unwieldy for frequent reference, 
but that could only be remedied by taking away from its general 
uscfulness or else by dropping advertisements. As the industry 
grows 80 rapidly from year to year, ellorts at compression are made 
by the compilers, and we understand that special care has been 
exercised in this connection this year, although none of the old 
features have been cmitted. Last year an important new section 
was introduced dealing with Colonial electrical andertakings. In 
the present volume this section, in common with all the other in- 
formation in the Manual,“ has been thoroughly revised and 
brought up to date. The new volume is divided up as follows:— 
(1) Electric Lighting, Power and Traction; (2) Telegraph and 
Telephone; (3) Manufacturing and Miscellaneous; (4) Colonial 
and British Possessions; (5) Directory of Officials; and (6) List 
of other Electrical Companies registered since 1856. The new 
features include maps of value at the present moment. "The first 
is 13 in. square, and depicts (in two colours) the electric railways of 
London. Tbe second map shows the areas of authorised electric 
supply undertakings in and around Greater London. This is 18 in. 
wide by 154 in. deep. It shows the areas supplied by all the 
authorised distributors, the boundary of the County of London, the 
generating stations of authorised distributors and traction generating 
stations, the London County Council's proposed area of supply (with 
the proposed stations) and the London Supply Companies’ proposed 
area of supply. In regard to supply undertakings, it is stated that 
the number of companies has increased during the year from 187 
to 206, the total capital showing an increase of some £10,000,000, 
from £31,870,000 to £41,082,000. The number of municipalities 
supplying electricity has likewise increased from 254 to 268, while 
the authorised loans have gone up from nearly £35,720,000 to over 
£37,470,000. Ава guide to the general development of electricity 
supply is, perhaps, found in the increased number of units sold by 
both public and private undertakings, the following figures may be 
cited :— 


Total number of Total number of 


Volume. ; undertakings. units sold. 
1904 9 9. . 356 344,512,636 
1905 - "T iss 380 448,078,057 
1906 esse :. . 405 533,594,315 
1907 (x — we 48 712,699,534 


The statistics relating to electric traction companies show that 
the total capital involved has risen from £92,860,550 to £118,049,455. 
The municipalities, on the other hand, do not show such sub- 
stantial progress, the capital in these concerns only having risen 
from £31,147,824 last year to £35,965,920 in the present volume. 
The other features of this book of 2,000 pages and 60 maps, &c., are 
already familiar to our readers. 

“The Pbysical Review." Vol. XXIV, No. 3, March, 1907. 


Lancaster, Pa,, New York and London: The Macmillan Co. 

“Bulletin of the Bureau of Standards.” Vol. 2, No. 3, Decem- 
ber, 1906. Washington, U.8.A.: Department of Commerce and 
Labour. 


Catalogues and Lists.—THE GENERAL ELECTRIC 
Co., Lro., London, E.C.—New catalogue (P section) just issued 
containing illustrated descriptions of their Witton” continuous 
and alternating-current motor-starting switches, reversible con- 
trollers, oil controllers, resistances, also suitable diagrams of 
connections. Tabulated information concerning prices is given. 

Messrs. W. H. Barrer & Co., Lro., Albion Works, Salford.— 
Circular No. 207, briefly describing and showing their perpetual- 
motion tide recorder, their patent bell-tolling machine, and Koster's 
bigh speed air compressor. Circular No. 307 gives a full account, 
with a number of line diagrams, of their “ Rolvalve" express pump, 
indicating at the same time the chief points about the Quter- 
muth " patent pump valves which are fitted to these pumps. 

Mxssas. SNowpoN Sons & Co., Lro., Balfour House, London, 
E.C.—New 16 pp. illustrated list relating to the Snowdon luminous 
indicators for use in steamships, yachts, hotels, private buildings, 
&c. A description of the system is given, with some information as 
to prices of the boards and parts. It is claimed that these 
luminous indicators possess many advantages over the ordinary 
magnetic indicators, and that they are specially useful in hotels 
where they effect a considerable saving of wire and labour, and 
thus enable contractors to present lower tenders. They are also 
recommended for use on board ship, as they have no moving parta, 
and are not influenced by the pitching and rolling of the vessel. 

The Ввітізн Тномѕох-Носвтох Co., Lrp., Rugby.— Brochure 
describing the results of а contest with another maker of incan- 
descent lamps, to decide whether the terms of & specification could 
possibly be complied with. The B.T.-H. Co. agreed to guarantee 
a useful life of 475 hours for a 240-volt 16-c.P. 60 8-watt lamp, 
whereas its rival was willing to guarantee 775 hours, at 3:9 watts 
per candle. 'The National Physical Laboratory carried out tests on 
nine lamps of each make (three each of 16, 25 and 32 c. P.), with the 
results shown in the brochure. The greater uniformity of the 
B.T.-H. Edison lamps in rating and power consumption was clearly 
shown in the life tests; theirsuperiority was most markedly demon- 
strated, their guarantees being fulfilled, while not one of the rival 
set lived even for one-half the guaranteed period. The first cost 
and actual cost of the two lamps are also discussed. 

“LOAN ELECTRICAL Co., Lro.. London, E.C.—Pamphlet (four 
pages) relating to the various qualities of Conradty's carbon 
brushes. 

Messrs. HEATHMAN & Co., Parson's Green, Fulham. Catalogue 
stating reduced prices, together with illustrated descriptions of the 
сар patent telescopic trestles, бте ladders and escapes, and canvas 

ose. 

STERLING TELEPHONE AND ELECTRIC Co., 200, Upper Thames 
Street, E.C.—BSeveral leaflets. One gives illustrations of Berliner's 
“Era” automatic intercommunication telephone; another of 
“ Twencen" household telephones; and a third notifies a number 
of revisions in list prices of various items in the firm's catalogue. 

Messrs. Mavor & Courson, Glasgow.—The firm's date-card for 
April gives an illustration of a ''Pick-Quick" three-phase coal- 
cutter on skids, and data relating to a year's working. 


Trade Announcements.—Mesers. THOMAS L. Хсотт 
AND Co., Lro., contracting engineers, London Wall Buildings, 
have moved to larger and more commodious premises at Martin's 
Chambers, 28, Martin's Lane, Cannon Street, Е.С. 

We are asked to say that the agency for FRANKLIN'S VENTILATED 
FRAME AND COVER having now terminated, all inquiries should be 
forwarded direct to the patentee, Wm. F. Franklin, 28, Church 
Street, Chelsea, S.W. 

THE BritisH WESTINGHOUSE ELECTRIC AND MANUFACTURING 
Co., Lrp., Trafford Park, Manchester, announce that they аге now 
in a position to supply electrical accessories of almost every des- 
cription. An abridged list has been issued, which is sufficiently 
comprehensive to meet the requirements of those interested in open- 
ing up trade accounts, and an illustrated catalogue, fully detailed, 
is in hand for publication. We understand that the special features 
contained in this list are those relating to lines specially suitable 
for installation in factories, collieries, railways, breweries, dye- 
works, laundries, etc.; such as iron-clad switches and cut-outs, 
hand lamps with wire guards, water-tight switches of all descrip- 
1 water-tight fittings, pendant or bracket fittings, and oyster 

ings. 

Ми. Carter, late of the telephone department of the Electric 
and Ordnance Accessories Co., Ltd., has commenced business at 17, 
оом Street, Birmingham, as the British Telephone Sup- 
ply Co. 

Мв. А. R. Grevson has commenced business as the Electric 
Advertising and Novelty Co., at 78, High Street, Birmingham. As 
the name indicates, a speciality will be made of advertising 
devices. 

THE ErEcTBICAL Co., Lro., have opened a London branch at 
121-125, Charing Cross Road, W.C., under the management of Mr. 
E. Baberskv. The district controlled by this branch will cover the 
counties: Bedfordshire, Yorkshire, Buckinghamshire, Essex, Hamp- 
shire, Hertfordshire, Kent, Middlesex, Surrey, Sussex, the Isle of 
Wight and Wiltshire. 

Messrs. Ropinson & Јомиз, Sun Buildings, Collingwood Street, 
Newcastle-on-Tyne, have been appointed sole representatives for 
the North of England for the following firme:—Brush Electrical 
Engineering Co, Ltd., Reason Manufacturing Co., Ltd., Union 
Cable Co., Ltd., and the Lithic Fireproof Flooring Co. 


German Atlantic Cable Co.—We learn that the 
council and directors of this company have paid a bonus equivalent 


to one month's salary to the whole of their staff at home and 
abroad. 
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Variable Candle-Power Lamps.—We are informed 
by the VARIABLE ELECTRIC Lamp AcENOY, of 12, Stockwell Road, 
S.W., that their lamps, which have been described in the ELEc- 
TRICAL Review, are now made tor pressures up to 250 volts to give 
16-5-21, 16-8-24, or 16-24-184 c.P.; and for 110 volte, 25-5-30 C.P. 
They can be had of any manufacturer's make, as specified. 


Electric Lifts,—Mxssus. WILLIAM Sprowson & Co., 
of Newton Heath, Manchester, have received instructions from the 
Great Central Railway Co., to supply and fix three electric lifts at 
Gaide Bridge railway station, each to carry a load of 30 cwt., for 
passenger and goods traffic; also from the Co-operative Wholesale 
Society fo fix three electric goods lifts to carry loads of 14 tons 
and 1 ton. Each of the above are repeat orders. 


The Copper Market.—Sir P. Albert Muntz, M.P., 
prosidicg at the annual meeting of Muntz's Metal Co., at Birming- 
bam, spoke of the difficulty of carrying on successful business last 
year in consequence of the extraordinary condition of the copper 
market. Owing to the advance in the value of copper, he said, 
many houses which in the past had consumed large quantitiea of 
material containing copper, had restricted their consumption to the 
lowest possible limite. The directors proposed with the amount at 
their disposal (£15,005) to wipe off the debit balance brought 
forward from last year, of £7,316, and to pay the whole of tbe out- 
standing preference dividends— viz , for the last half-year of 1905 
and for the year 1906, carrying forward a balance of £1,003 to the 
next account. In reply to a question, the chairman said the stock 
of copper had been valued at the usual price of £44 per ton, which 
was abont a third of ite present value. Its value that day was £112; 
three days previously it was £117, and it might go up again. This 
was due to manipulation on the American market. They had 
reduced the stock of copper to а certain extent, and having regard 
to the present value they thought it unwise to retain a large stock. 


Battery Manufacture in Germany.—The consolida- 
tions which have taken place in the production of accumulators in 
Germany in recent yeare, have left this branch very largely in the 
hands of the Berlin-Hagen Accumulator Works Co. and the Boese 
Accumulator Works, the remaining firms being few in number, and 
mostly of comparatively small dimensions. A noteworthy altera- 
tion in the position of one of the latter class has just taken place 
in regard to the Witten Accumulator Works Co., of Witten, which 
has decided to increase its share capital from £25,000 to 450, (00 
for the purpose of development work, and in connection with the 
withdrawal by agreement of three of the managers of the under- 


taking. These gentlemen have taken over the management of a 


new enterprise, which has been formed with а capital of £50,000, 
for the manufacture of accumulators at the Steinhauser Hatte in 
the former workshops of the Schulz Accumulator Works. 


The End of the Kummer Bankruptcy.—The last 
stage in connection with the failure of the Elektricitatswerke 
vorn Kummer, which was the forerunner of several other col- 
lapses in the German electrical engineering industry some years 
ago, is now on the point of being reached. This Dresden company 
became bankrupt in June, 1901, and the liabilities to creditors 
amounted to, approximately, £750,000. At a meeting of the 
creditors, held recently at Dresden, Dr. Mittasch, the liquidator, 
presented a report, stating that the winding up has so far pro- 
gressed that the distribution of a final dividend of from ? to 1 per 
cent., may be expected in a short time. This payment will make 
a total distribution of from 27} to 274 per cent. The sum of 
£10,750 still remaining as assets will be subject to a deduction of 
£2,500 for the remuneration of the liquidator, apart from £3,750 
already paid for this service, and to the appropriation of £1,200 for 
the benefit of the committee of creditors. ‘The company’s estate 
included a land site in Austria, but the liquidation of tbis property 
under other auspices ia Austria has resulted in a deficit of a large 
gum whicb, in the opinion of the Dresden liquidator, it will scarcely 
be possible to reckon upon being refunded from the debtor's estate. 


N 3 ч 
Stirling Boiler Contracts.—The following orders have 
lately been received by the SrIBLINd BOILER Co., LTD. :— 
Two boilers, superheaters, and chain grate stokers for the U.D.C. of Hands- 
worth. (Repeat order.) 
Two boilers, superheaters, and chain grate stokers for Sheffield Corporation 
Tramways. (Third repeat order.) , . 


One boiler, superheater, and chain grate stoker for the Copenhagen Electric 
Tramway Co. 


Directory of Industries in the N.E. Railway Area. 
— Mr. H. D. Dryden, the commercial sgent of the North-Eastern 
Railway, who is cnergetically keeping the industrial advantages 
and claims of the north-eastern area before manufacturers 
whose works are at present located in other parts of the 
country, has sent us a copy of a directory which his department 
has issued. It is a book of some 416 pages, wherein appear a full 
list of wholesale importers and exporters whose works are situated 
on the N.E. Railway system, and it i8 issued in consonance with the 
policy of the company which aims at attracting new industries to 
ES territory. One way in which it is hoped to achieve this result is 
endeavouring to augment the trade and prosperity of the manu- 
acturers along the North-Eastern Railway system. The directory 
шеша in handy form the names and addresses of manufacturers, 
К handling any specific product, and it is also classified under 
E: wn” headings which should be useful to both buyers and 
di ers. It is probable that comparatively few people realise the 
mius of manufactures carried on in north-east England ; the 
> contains upwards of 600 trade headings. The publishers are 
eserse. Culrose & Sproston, Ltd., Wellington Press, Saville Street, 
8, of whom copies can be obtained, price 1s., post paid 1s. 3d. 


No Connection.—Tue A. AX ELECTRICAL ENGINEER- 
ING Co., of High Road, Ilford, write that some misapprebension 
has arisen in the trade owing to a firmin a London suburb having 
adopted a name identical with their own. They wish to state that 
they have been establisbed in tbe Ilford neighbourhood for some 
seven years, and have no connection whatever with any firm in any 
other part of London or suburbs. 


LIGHTING and POWER NOTES. 


Bexley.—A L.G.B. inquiry was held on March 27th 
into the application of the U.D.C. for a loan of £4,617 for E.L. 
purposes. Of this, £2,949 was for excess expenditure in respect of 
mains extensions. 


Bantry.—The U.D.C. some time ago decided to go in 
for an E.L. scheme for the town. It has been suggested that, 
failing the Council financing the scheme, а company should be 
formed. 


Bristol.—The L.G.B. has consented to the borrowing of 
£104,098 for additions to the works at Temple Back and Avonbank, 
and extensions vf the system. The amount first applied for was 
£103,554, which was subsequently increased to £106,968. 


Continental Notes.—Sraix.—A company has just 
been formed in Barcelona with the title La Sociedad Hidro- 
Electrica del Ebro á Cataluna, to put down a plant to utilise the 
water-power of the River Ebro in the generation of electrical 
energy, and to distribute the same fer lighting and power purposes 
to the town of Rens and other places in the district. 


Coventry.—The Corporation is applying for powers for 
an extension of its electric lighting area, also sundry provisious 
relating to charges for special supply, loans, &c. 


Derby.—The T.C. has applied to the L.G.B. for a loan 
of £6,350 for mains, services, motors, transformers, meters and 
street lighting. 


Egremont.—The B. of T. has informed the U.D.C. 
that, after careful consideration, it has been decided to forthwith 
revoke the E.L. Order of 1900. 


Exeter.—Tbhe I. (I. B. has sanctioned the following 
loans :— £6,858 excess expenditure on mains, services, transformers 
and meters; £4,217 for mains and services; £960 for transformers 
and switchgear ; and £565 for meters. 


Gravesend.—The T.C. has decided to apply to the 
L. G. B. fora loan of £9,500 for E.L. purposes as follows: — Mains, 
£4,000; battery, boosters ага switchboard, 43,5; sub-station at 
Northfleet, £1,000; cost of Northfleet order, &c., £900. 


` Halifax.—The T.C. bas decided to erect an overhead 
service (160 yds.) on steel poles to supply Messrs. Jaggers’ quarries 
and Meesrs. S. Smith & Со. в saw shed at Swales Moor. 
The Electricity Committee has agreed to support a deputation to 
the President of the L.G.B. with regard to extensions of time being 
allowed for the repayment of loans for electricity purposes, &c. 


Isleworth.—At a L.G.B. inquiry last week into an 
application by the U.D.C. to borrow £4,500 for E.L. purposes, 
severe opposition to the proposal was put forward. It is proposed 
to expend £2,600 of the sum asked for on extending the mains to 
the workhouse. Several members of the Council, who were only 
elected on the previous day, objected to the loan being applied for 
at all, because the personnel of the Council was totally different, 
апа the members did not hold the same views as their predecessors. 


Kingston-on-Thames.—The T.C. has decided to give 
private consumers the option of a flat rate price of 5d. per unit, 
instead of 7d. and 3d., on the demand indicator system. 


Lancashire. — Following the example of the Acme 
and Kearsley Spinning Mills at Pendlebury and Farnworth, both 
of which are worked by electricity, the new Falcon Spinning Mill 
being built at Bolton is to be electrically-driven. The mill will 
contain 90,000 spindles. 


London.—STEPNEY.—4At its last meeting, the Council 
in Committee considered a report by the E.L. Committee upon 
the question of the provision of plant for the increasing supply. In 
connection therewith, а tender of Messrs. Babcock & Wilcox, at 
£3,530, for a marine boiler, was submitted. Last year the Com- 
mittee emphasised the fact that it would have to consider the 
question of taking steps to erect a second station, or of taking 
& supply in bulk. A recommendation of tbe Committee that 
a tender from Messrs. Babcock & Wilcox for the supply of two 
boilers, similar to the type now installed, be accepted, was 
afterwards withdrawn, no reason being offered for that decision. 

Upon it being stated that the electrical engineer would 
prepare а scheme, an alderman asked a question about the 
Council's expert. 16 was explained that Mr. A. Wright's period of 
service expires early in April, and there is no pro to continue 
his services. The E.L. Committee stated that it was not prepared 
to discuss details, nor would it be desirable in the interests of the 


- borough to do во, 
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L. C. C. Егествіс Surrey BILL. — At a meeting of the 
County Council on March 26th, a question was raised as to the 
position of the Council's Electric Supply Bill. In reply, the 
Hon. W. R. W. Peel stated that he could not give any definite 
information. The subject was very controversial,and was being 
carefully considered. The second reading of the Bill had been 
postponed until April 26th. 

Crry.—From the daily press we learn that the City of London 
Electric Lighting Co. has submitted proposals to the Corporation 
to light experimentally a portion of Farringdon Street and 
Holborn Viaduct in three different styles, and at & considerable 
reduction on the present charge of £26 per lamp per year. The 
Charing Cross, West End, and City Electricity Supply Co. has 
been asked by the Corporation to submit similar proposals for 
demonstrating the most recent method of street lighting by 
electricity. . 

HAWMMFEBSNITH.—À sum of 43,000 is to be transferred from the 
electricity accounts in relief of the rates. 

FULHAM.—A notice has been given by the L. C. C. that it proposes, 
subject to the approval of the B. of T., to prescribe certain rules 
and ascale of fees in connection with the testing by the Council of 
electricity meters, in place of the rules and scale of fees at present 
in force. The various London supply companies have lodged an 
objection with the B. of T. against Clauses 5, 8 and 9 of the pro- 
posed rules, and also against the scale of fces, and suggest that 
the B. of T. should postpone its approval of the same until the 
Department is in possession of the report of the Engineering 
Standards Committee, which is at present drawing up a specifica- 
tion for electricity meters. The Electricity Committee of Fulham 
has considered this matter, and decided that a similar objection be 
made to the Doard of Trade. 


Newark,—The C. D.C. has sealed an agreement with the 


Mutual Electricity Supply Co. for the establishment of electricity 
works in the town. 


Neweastle.—The Corporation has decided to erect two 
electric cranes on the (uayside, one of 5 tons capacity and one of 
30 cwt.; these are to be used for rapidly moving cargo from or 
to the wharf. Several other cranes are to be installed to 
complete the scheme. 


Rutherglen.—The Glasgow T.C. has decided to oppose 
the Rutherglen Electric Supply Order, 1907, which seeks to con- 
firm ап agreement between the Clyde Valley Electrical Power Со. 
and the burgh. 


Smethwick.—Under the agreement made by the T.C. 
for the transfer of the E.L. order to the Birmingham and Midland 
Tramway: Co., the latter will pay the Council £724. The transfer 
is for 35 years from August 12th, 1902. After that period the 
Council has the option of the re-transfer of the order each seven 
years. 


Stalybridge.— At the adjourned L.G.B. inquiry into an 
application to borrow further moneys for electrical purposes, Mr. 
Hooper called upon Mr. Gibbings, the original engineer to the 
board, to explain how the excess expenditure of £11,000 had been 
incurred. The estimated cost of the scheme (tramways and elec- 
tricity supply) as first drawn up was £287,100 with & power plant of 
3,200 Kw., generating at 6,000 volts. The cost of the present scheme 
is £450,000. It appears tbat the original estimates were all much 
too low. Answering the Inspector, the manager, Mr. Schofield, 
stated that cars started running on May 21st, 1904, and the supply 
of energy to consumers was commenced in September, 1904. The 
total income from lighting and traction was £12,949, and the expen- 
diture (including capital charges), £19,033. a net deficit of £6,083. 
Up to March last year the loss was £15,659. Mr. Hooper remarked, 
“ but for the rates the concern would, I presume, be in the bank- 
ruptcy court.” Replying to other questions, Mr. Gibbings 
agreed that his original estimate for the building of the station 
was £11,450, but that £33,000 had been expended. Difficulties 
were experienced with the foundations, upon which £7,078 was 
expended. The Inspector severely commented on the ''over- 
capital" expenditure, but Mr. Gibbings said the scheme was taken 
piecemeal, and that he was not responsible for the capital expen- 
diture. Who was responsible for the control of the expenditure was 
the point which the Inspector endeavoured to find out. In reply to a 
question asto whether money might have been saved, it was admitted 
that it could have been saved on the station and on the permanent- 
way. The inquiry terminated on the 21st ult. 


Walthamstow,—A letter from the North Metropolitan 
Electric Power Co., offering to supply energy in bulk, has been 
received by the U.D.C., but the Council has resolved not to 
entertain the proposition. 


West Ham.— The electrical engineer, Mr. A. H. 
Seabrook, has reported having arranged terms with Messrs J. 
Knight & Sons, Ltd., for & supply of energy to their works at 
Silvertown. Mr. Seabrook went on to state that a means of 
increasing the sale of energy is by extending the system of charging 
per hour. The experimental arc lamps he was authorised to put up 
were working satisfactorily, and he now recommended this 
arrangement for general use, with the exception that the charge be 
£8 4s. instead of £8 per lamp per annum, paid quarterly for 800 
hours per annum, and for every hour in excess of 800, 24d.; the 

to include energy, carbons, trimming, maintenance, and the 
lamp itself. The charge is to apply to all 4-unit per hour lamps. 
The meter rent is to be 1s. per quarter. A further arrangement 
which would meet the requirements of small shopkeepers who do 
not want an arc lamp, is a four-light fitting with wiring complete, 


containing four metallic filament lamps, totalling 200 cp. The 
Council could supply the fitting and wiring, lamps and energy for 
£4 10s. per annum for 800 hours, and 14d. per hour for every hour 
exceeding 800. In both cases the consumer would have to sign an 
agreement for at least two years, and һе (the engineer) wonld 
require power to discriminate between desirable and undesirable 
consumers. Ample margin was made in the foregoing charges for 
depreciation. He had no doubt that the application of this system 
to various other apparatus would have beneficial results, as the con. 
gumer's objection to capital outlay must be provided for, and in 
many cases he has more faith in а recording clock than he has in an 
electricity meter. The Electricity Committee has approved of 
these arrangements being made. 


TRAMWAY and RAILWAY NOTES. 


Barrhead.— [t has been announced that in consequence of 
competition the tramcar service between Paisley and Barrhead was 
withdrawn on Monday. 


Belfast.—The Corporation has approved of the recom- 
mendation of the Tramway and Electrical Committee that twenty- 
five double-deck cars be built at the Corporation's premises. It 
was intimated that a sum of £14,000 was still owing Messrs. 
White & Co., London, for electrical equipment. In reply to 
some statements and questions, the City Surveyor said that 
the contract had heen faithfully carried out by Messrs. White, and 
in accordance with the specifications. The measurements were 
correct, and he was convinced that the job was a good one. 


Blackpool.—For the last financial year, ended on March 
31st, the receipts amounted to £55,888, as against £50,180 in the 
previous year—an increase of £5,708. 


Bolton-Bury.— A deputation from the Bury Corporation 
Tramways Committee has had an interview with the Tramways 
Committee of Bolton with regard to the linking up of the tramway 
systems of the two towns. The matter was deferred for further 
private consideration. 


Bristol.—A new section of line to Filton has been 
recently opened by the Bristol Tramways and Carriage Co. The 
new route traverses some fine country, and considerable traffic is 
being dealt with each week end. ; 


Continental Notes.—Fraxce.—An electric tramway 
is being constructed between Limoges and Аіхе, and tenders arc 
at present being invited by the Prefectural authorities at Limoges 
for the supply of the necessary electrical energy (approximately 
120,000 kw.-hours per year), the estimated cost being 15 centimes 
(14d.) per Kw.-bour. 


Croydon.—A serious accident happened on Monday la& 
on the South Metropolitan Tramway Co.'s system. Оп the section 
between Croydon and Sutton a car left the track in taking a curve 
and overturned. It bas been variously stated that from 32 to 54 
persons were injured. Being a holiday, the car carried a full com- 
plement of passengers. Ten of the more serious cases were detained - 
in the Croydon general hospital, and four or more at the Carshalton 
hospital. No explanation has, so far, come to hand of the cause of 
the disaster. he car, just press to leaving the rails, was 
travelling on а down grade, and it seems probable that the motor 
man attempted to take the curve at too high a speed. 

The B. of T. has appointed Major J. W. Pringle to hold an 
inquiry into the circumstances of the accident. 


Exeter.—The past year's receipts of the Corporation 
tramways will exceed £15,000. In the preceding year the income 
was £14,239. Trams have been running on the Alphimgton Road 
section during the past six months, and the service has been 
improved throughout the city. The number of miles run in 1905-6 
was 252,510; the mileage for 1906-7 was 340,261. The number of 
passengers carried in the two periods will show a variation of about 
325,000, the figures being, approximately, 3,645,000 for 1906-7 and 
3,320,583 for 1905-6. It will be seen that the receipts, combined 
with the mileage run, show a considerable falling off, and the car 
mile average has decreased from 1з. 14d. to 103d. 


Llandudno.—The Llandudno and, District Electric 
Tramway Construction Co., Ltd., are applying for an extension and 
amendment of the order of 1906,to authorise the construction of а 
light railway in the county of Denbigh. 


Leeds.—A Corporation electric car collided on the 29th 
ult. with a horse and dray in Stanningley Road. The driver of the 
car was во seriously injured that he expired while being conveyed to 
the infirmary. 


Leyton.—The Chairman of the U.D.C., in his review 
of the year’s working, said that it was estimated at the beginning 
of the twelve months, that £6,461 would be required from the 
general rate for the tramway undertaking. However, only £5,040 
had been required. There was a decreased surplus on d 
lighting in the half-year of £727. There had been an increase 0 
£301 in the receipts, but this had been more than counterbalanced 
by increased payments. In March last the surplus of £1,155 was 
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based on receiving 17d. per unit from the tramways, but this had 
been subsequently reduced to 14d. Experience bad shown that the 
latter price was not a remunerative one. From December lst, when 
the tramcars were first run by electric traction, to the present, the 
U.D.C. had carried 3,326,950 passengers, 325,576 car-miles had been 
run, and the receipts had been £13,202—about 9°73d. per car-mile. 
Expenses per week amounted to £1,187, and the receipts were 
estimated at £1,261 per week. The total capital expenditure up to 


date was £276,731. 
Liverpool.—The annual report from the traffic department 


of the Corporation electric tramways was issued last week, and shows 
that during 1906 the system carried over 122 million passengers, an 
increase of nearly тее millions on the previous 12 months, while 
the traffic receipts reached the total of £563,777, an increase of 
£13,693 over 1905. The mileage covered was 12,000,195; being an 
increase of 48,901 milee on the previous year. There are now 104 
miles of track in operation, including eight miles in the borough 
of Bootle, three-quarters of à mile in the urban district of Lither- 
land, and 2} miles in Garston. There are 24 distinct routes, 
ranging in length from 2 m»les 1,392 yds. to 10 miles 769 yds., 
tbe average length of the penny stage being 2 miles 698 yds. 
In the course of the year, 44 persons who had fallen їп front of 
cars, or һай been knocked down, were pushed clear of the metals 
without sustaining апу serious injuries, while the ratio of fatalities 
to passengers carried had decreased from one in 6,000,000 in 1897, 
to one in 30,523,632 in 1906. Four fatal accidents occurred 
during the year. 

With regard to the daily work of the tramways, it is mentioned 
in the report that the number of cars arriving at and leaving the 
Pier-head on the different routes iu the busy season is 5,967 per day ; 
South Castle Street, 1,049; and the Old Haymarket, 753; repre- 
спица а total of 7,769 cars running іп and out of the city 
per day. | 

It is possible that an application will be made to the B. of T. for 
& provisional order authorising the construction of electric tram- 
ways, linking up Lodge Lane with Aigburth Road ; Wavertree Road 
with Kensington and Everton Road ; and County Road with Bootle 
vid Walton, These will make three additional sections serving 


particular districts. 


London,—MxrrRoroLiTAN RatLway.—The new signal- 
ling arrangements to enable accelerated services of trains to be run, 
having been completed, the company announces that as from the 
2nd inst., the time for running round the circle has been reduced 
to 50 minutes, and 11 trains an hour are to be run each way 
between South Kensington and Moorgate Street. The journey 
between Hammersmith and Aldgate will be accelerated seven 
minutes, and the service will be eight instead of six trains per hour. 
Thirty-two minutes will, in future, be the running time between 
Addison Road and Aldgate, effecting a saving of five minutes on 
the journey, and four trains per hour will be run instead of two. 
This means that with the introduction of electrical traction, the 
Metropolitan Railway Co. will now run 800 trains daily between 
Edgware Road station and Aldgate, instead of about 600 as 
previously, 

Mxrgororirax District RAILWAV.— It is stated that the Dis- 
trict Co. will endeavour further to accelerate all its trains serving 
Ealing, Hounslow, Harrow and Richmond, and those on the 
Wimbledon and Putney sections. The saving in time between 
these places and the City is to be about five minutes. 

GkEAT NORTHERN AND City RAILWwAX.— The train service had to 
be discontinued for a short time on the 28th ult., owing to a truck 
displacing one of the rails. 

L.C.C.—The length of tramway from Holborn to Stamford Hill 
was opened for electric traction along its entire length on the 
29th 016, 

A sub-committee, comprising Sir Vincent Caillard, Sir Francis 
Mowatt, and Messrs. Pannell, Anstruther and Evan Spicer, has been 
constituted by the Finance Committee to consider as to the manner 
in which effect could be given to the resolution approved at the last 
meeting of the Council, that the accounts of its trading undertakings 
should be subject to audit on commercial lines. It is proposed that, 
from April 1st, the tramways account be used for capital as well as 
revenue transactions. 

The Highways Committee has recommended that no further 
action be taken upon the Council's resolutions relating to the con- 
btruction of a subway station near the Strand, beneath Wellington 
Street, in connection with the proposed tramway subway from the 
Strand to the Victoria Embankment. The grounds of the Com- 
mittee's objection to the proposal are the large expenditure 
involved and the close proximity of the site to the Embankment 
bic at Waterloo Bridge, where the cars will emerge from the 
subway. 

LewisHau.—Tbe chief engineer of the L.C.C. has placed before 
the borough surveyor two proposals for the reconstruction of the 
tramway trom Catford to the Obelisk, Lewisham. One proposal is 
for the formation of a double Jine, involving widenings. The alter- 
native scheme is for constructing a double line where possible, and 
partially widening the roadway by the reduction of the width of 
the footpaths. This arrangement would result in a short length of 
single track in Lewisham, but would not involve any contribution 
from the B.C. for street widenings. The borough surveyor bas been 
authorised to inform the chief engineer that the Council is in favour 
of the scheme. 

WawbewonTH.—Tbe В.С. has conditionally approved of the 
1 7 construction of tramways in Tooting High Street and 

tebam Road, Тоода, 


Lytham.—On the 1st inst. a collision occurred between 
a tramcar and a 'bus, the latter vehicle being overturned and three 
persons severely bruised. The tramcar was derailed and the front 
was battered in; the motorman was also injared. 


Manchester.—This week cars began running to Sale 
Railway Station by way of a short branch along Ashfield Road, 
joining the main line to Manchester in Chester Road. The equip- 
ment of the new lines to Altrincham is proceeding rapidly, and 
traffic will begin to run before Whitsuntide. Reddish and the 
populous intervening districts will during the next few weeks 
have a direct tramway connection with Manchester, by way of 
Gorton Lane, Wellington Street and Hyde Road. On Good 
Friday a trial trip was made on the newly-completed extension 
to Reddish. 

The Tramways Committee has handed over £55,000 to the city 
treasurer. This is the amount allotted out of the profite in relief 
of rates. 

An agreement bas been arrived. at’ between the Manchester 
Tramways Committee and the Stretford U.D.C. with regard to the 
Manchester Corporation Bill, so far as it would affect the fifteen 
miles of route in that locality. This agreement does away with 
Stretford's opposition to the Bill, and the Committee anticipates, 
now that the negotiations are complete, that it will meet with no 
further opposition. The Tramways Committee has made а short 
tour of inspection, visiting the site of the new tramway depót 
which is to be built in Chorlton Road, and for which tenders 
amounting to £32,000 have been accepted. 

Covered cars proved so popular last winter that the Tramways 
Committee of the Corporation has decided to increase the number 
to 250 in readiness for the autumn. Ofthe extra 150, a hundred 
will be existing cars, to which covers are to be fitted. The 
remainder willbe new cars. In regard to the new extension linc 
running into Chorlton-cum-Hardy, as all obstacles to progress are 
now removed, the necessary junction in Upper Chorlton is being 
put in, and it is expected that in three weeks the Manchester- 
Chorlton service will be an accomplished fact. 


Manchester and Atherton.—Under an arrangement 
between the South Lancashire Tramways Co. and the Salford Cor- 
poration, the company’s cars from Atherton will shortly begin 
running to Winton, where the Salford cars pass to and from Peel 
Green. This will render necessary only one change for passengers 
between Atherton and Manchester. The arrangement is, to a 
large extent, experimental; but should the route prove popular, 
through ronning will be made permanent. It is likely to attract 
a good deal of holiday traffic. 


Middlesex.—The contract for railway No. 14 (Great 
North Road) Order, 1903, has been completed by Messrs. Dick, 
Kerr & Co., at & cost of £14,345, made up as follows:—track work, 
46, 353; widenings, £7,993. The estimated cost of the line on a 
schedule of prices was £14,500. 


Rochdale.—4A return just published shows that the 
receipts of the Corporation electric tramways for the year ended 
March 31st, 1907, amounted to £50,151, being an increase of nearly 
£10,000*over the previous year. 


South Lancashire.— Recently, during a thick fog, two 
cars came into violent collision on the South Lancashire Tramway 
Co.’s system at Walkden. The thoroughfare in Chorley Road, 
where tbe accident took place, is narrow, and for some distance 
the track is a single one, with loops. The cars met on the single 
line. One, which was proceeding to Swinton, was badly damaged, 
the front part being swept away and the staircase wrenched off. 
The other car had its windows smashed. There were three paa- 
sengers on the two cars, all of whom were much shaken and knocked 


about, 


South Shields.—On the 26th ult. the official B. of T. 
inspection of the newly-constructed track connecting the Stanhope 
Road and Tyne Dock termini of the Corporation tramways was 
made by Major Druitt, R.E. The new section consists of about 
mile, and the works included lowering the road under the Boldon 
Lane bridge, altering the gas and water mains, and in other 
respects items of an exceptional kind. Although the cost was 
estimated at £10,700, the work was carried out for £5,000. The 
contractors for the permanent way were Messrs. William Under- 
wood & Bros. ; for the overhead equipment, Messrs. Dick, Kerr and 
Co.; and for lowering the roadway, Messrs. G. Thornton & Son, 


South Shields. 


West Ham.—The Tramways Committee has approved 
a bonus scheme drawn up by the manager (Mr. H. E. Blain) for 
motormen and conductors, for general efficiency, punctuality, and 
good conduct. There is further to be a bonus for motormen in 
connection with energy consumption. This bonus is to be paid at 
the end of each financial year in which a reduction in the energy 
consumed per car-mile has been effected in comparison with the 
previous year. Five per cent. of the sum represented by any 
saving of energy isto be divided amongst all motormen in the 
service at the end of each year, who have been employed for not 
less than six months in such year. During the present year the 
consumption of energy has increased. A decrease in consumption 
could, in Mr. Blain's opinion, be easily obtained by care on the 
part of motormen. The Borough Treasurer reported that after 
having gone into the figures, and after consultation with the tram- 
ways manager. be recommends that a sum equivalent to the pro- 
duct of a 2d. rate be taken to the credit of the borough rate for the 
coming yeas. The Committees bas approved of this report, 
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TELEGRAPH and TELEPHONE NOTES. 


American Telegraphs.—According to the Tribune, the 
Western Union and other telegraph companies have increased their 
rates for private messages practically throughout the United States. 
The advance amounts to 66 per cent. in some instances, while the 
average increase is about 33 per cent. for the States affected. It 
will cost from 5d. to 10d. more for 10-word messages from New 
York to many interior towns. Tress rates remain unchanged. The 
companies say that the higher wages and the increased cost of 
material and maintenance have compelled them to make the 
advance, which does not affect the larger part of Canada. The 


companies deny that there is any agreement between them to raise 
the rates. 


Canadian Telephones.—Although the citizens of Fort 
William, Ont., only paid 32 а month for business telephones and 
$12 а year for residence, the city during 1906 realised a profit on 
its municipal telephone plant of $3,300, after providing for a sink- 
ing fund and interest, апа 10 per cent. of the gross receipts for 
depreciation in value of plant. 

Arrangements for the construction of the first long link for the 
Alberta Government telephone svstem have been practically com- 
pleted. The Public Works Department will be ready when the 
weather permits to eo ahead with the construction of tlie line from 
Edmonton to Lloydminister. 

Tbe towns of Western Canada are very much alive to the 
advantages of telephone communication. Fort Saskatchewan has 
decided to install a municipal system and to connect with the 
Government long.distance line at Lloydminister; the Alberta 
Government has decided to construct a third long-distance tele- 
phone line, and will soon commence operations on a line to connect 
Lacombe and Stettler, a distance of 51 miles. The ratepayers of 
Vegreville, in the same Western province, have formed the 
Northern Vegreville Telephone Co., and will commence the con- 
struction of a municipal telephone system at once, and have 
applied to the Government for long-distance connections. 

At Edmonton, recently, Hon. W. H. Cusshing, of the Alberta 
Legislature, stated that the Government was going into the long- 
distance telephone business on a large scale, and will also supply 
all cities, towns, villages and municipalities, and local improvement 
districts that want telephones, at the lowest possible cost the 
Government undertaking the installation, operation and mainten- 
ance of telephones all over tbe Province. The Government expecta 
to furnish them for $10 or $12 a year, and to give long-distance 
connections for little more than the cost of а postage stamp. 

A new telephone company is to apply for a charter to the local 
legislature of New Brunswick to build toll lines throughout the 
province. The company expects to have a capital of half a million 
dollars, of which $150,000 has already been subscribed. 


Lewisham. — The B.C. wishes to impose upon the 
P. M. G. a condition that, in relaying tar paving after laying under- 
ground telegraph ducta, the new surface sball be carried up to the 
kerb or fore-court line, whichever is the nearer; the P.M.G., how- 
ever, refuses to accept this. 


Mexico.—The work of placing all the telephone wires in 
the city of Mexico underground has just been completed. 


Spanish Cables.—The Spanish Central Army Council 
bas delivered а report against the German demand for the 
establishment of a telegraph cable between Emden, Vigo and the 
Canaries, and it is expected that the Ministry of Marine will report 
in а similar sense. 


Telegraph Service to South Afriea.— Arrangements 
have been made by which messages can be forwarded to South 
Africa by telegraph to Southampton, by post between Southampton 
and Cape Town, and by telegraph from Cape Town to their de:ti- 
nation. The charge is calculated at the ordinary inland rate in 
this country, in addition to 1d. for postage and the rate for trans- 
mission in South Africa. 


* 
Telegraphic Interruptions and Repairs :— ` 
CABLAS. INTERRUPTED. Вирлгвар. 

Paramaribo-Cavenne ., i = i .. Nov. 97, 1908. Mar. 30. 
Cayenne-Pinheiro s - es T .. Aug. 18, 1902 .. MS 
Curacao-Coro 
Curacao-La Guayra } Closed.. es T .. Jan. 19, 1906 ., ux 
Curacao-Maracaibo 


Reisss-Issa and Reisss-Yemani (Yemen).. . 
TTarifa-Tangier .. we ey is is ee 1 
Port Arthur-Chifu (Closed) .. &s > .. Mar. 9, 1904.. 
Garachico-Santa Crus .. ee ә а è 

Las Palmas-Arecife .. 92 oe : 

New Brunswick-Prince Edward Island ў 

Odessa-Kilics “> ve 8 
Tonedoe.Chio i T 
Mozambique-Majunga .. 
Trinidad-Demerara 


.. Mar. 12, 1907 .. Mar. 21. 
. Mar. 13, 1907 К 
LANDLINES. 


Pverto-Barrios .. vs vi Aug. 98, 1902 


West Indian Cables.—Tbe cables between Dominica 
and Martinique, and Sl. Lucia and Martinique, interrupted since 


the volcanic eruption at Mont Pelée in 1902, have now been joined 
through direct, thus cutting out Martinique from the West India 
and Panama Telegraph Co.’s system. 


Wireless Telegraphy.—On Saturday last the mast at 
Tobermory, 160 ft. high, which is to carry the antenna in connection 
with the wireless telegraph station, was erected, and the wires from 
the dynamo house were hoisted, The station has been built by the 
Marconi Co. for the Post Office, and is now practically complete. 


The duties of working the station are to be entrusted to coastguard 
men. 


CONTRACTORS’ COLUMN. 


OPENINGS FOR New Business. 


ABERBARGOED (GLAMORGAN).— New workmen's institute. 
Morgan, architects, Charles Street Chambers, Cardiff. 
ACCRINGTON.. Congregational church. Haywood & Harrison, architects, 


James and 


x Post Office Chambers, Accrington. 
ACTON, W.—New cfticern for U. D.C. in High Street. E. J. Ebbetts, council 
surveyor. 
ASTON.—Workhouse pavilion (£3,654). Lec & Sons, builders, Avenue Road, 
Aston, 


BANGOR.-—College buildings and museum (£50,000), 

BARTON (Eccrr8).—Workimen's dwellings are to be erected by the T.C. 

BEDFORD.—Grammar school is being enlarged and a new chapel built, 
ata cost of £8,000. 

BELFAST.—The Great Northern Railway Co. (Ireland) contemplate the 

erection of an hotel with accommodation up to 400 bedrooms. 

New hospital under consideration (£10,000 required). 

BIRMINGHAM.—New municipal baths (£2,000). 


BOLTON. New cotton mill for 90,000 spindles (to be electrically-driven) in 
Halliwell Road, for the Falcon Spinning Co., Bolton. 
BONTNEWYDD (Carxarvon).—Orphanage. E. F. White, architect, 17, Bridge 

Street, Carnarvon. 


BOURNEMOUTH.— Wesleyan church (£3,290). Hayward & Son, builders, 
Bournemouth. 


BRENTFORD.—County Court. 
Gate, S.W. 

BURNLEY. Proposed extension to the Victoria Hospital to cost £20,000. 

Secretary of the hospital. 

CADISHEATD (lLancasnine).— Elementary school (£5,000). 
County Council, Preston, 

CHELTENHAM.--The Health Committee of the Birmingham Corporation has 
proposed that a sanatorium be built at & cost of £17,000. 

COLCHESTER.—County asylum to be built. 

CROYDON.—Shops and motor garage. Berney & Son, architects, George 
Street, Croydon, 


DERRY.—The Belfast Corporation has a scheme in hand for а consumptive 
sanatorium. » 


DERBY.—Motor works for Messrs. Rolls-Royce, Ltd. 
DUNOON, N.B.—Cottage hospital, The Secretary of the Institution, 
Dunoon, N.B. 
ENFIELD,.-—Secondary school (£6.040). F. H. Pownall, architect, M. C. C., 
Guildhall, Westminster, S. W. 
ERITH.— Public school (£3,000). 


FOLKESTONE.— Public schools to be buglt by the T.C. at Moorhall. 


GLAMORGAN.—Erection of new schools at Rhos (Cilybebyll), Nantyffyllon 
(Maesteg), Tynderwen (Maesteg), Portheawl, and extension to 
school at Cowbridge. Further detaiis from the County Offices, 
Westgate Street, Cardiff. 


GLASGOW.—New bank buildings in Gallowgate. А. W. Thomson, architect. 
Building for Co-operative Society. J. Lindsay, architect. 


Shops, dwelling houses and hall. J. & T. Parker, builders, 86, 
Bluevale Street. 


Buildings for waterproof manufacturer. A. W. Thomson, architect. 


New bank buildings at Parkhead. Honeyman, Keppie & McIntosh, 
architects, 


Buildings in connection with steel works, Steel Co. of Scotland, 
33, Royal Exchange Square. 


Additions to shipbuilding yard (London and Glasgow Engincering 
Co.). Sir Win. Arrol & Co., Ltd. 


Additions to shipbuilding yard (Barclay, Curle & Co.). 
Arrol & Co., Ltd. 


HARROW.--Elementary school (£6,040), and enlargement of technical school. 
F. H. Pownall, architect, M.C.C., Guildhall, Westminster, B.W. 
HEYWOOD.- -Cotton mill to be builtin Rochdale Road, 


HULI,.—Public abattoir to be built by the T.C. (£27,676). 

IRVINE, N.B.—Shipbuilding yard. Mackie & Thomson, Govan, N.B. 

KILMARNOCK.—Hospital. James Hay, architect. 

KINGSTON-ON-THAMES.— Wesleyan schools. 

LANGLEY PARK. — New Wesleyan Schools. New music hall. 

LEAVENING (York).—Public school. Building surveyor, 
Beverley. 

LEYTON.—Additions to hospital. Surveyor to the U.D.C., Leyton, E. 


LONDON (City).—Offices at the corner of Moorgate, Gresham and Coleman 
Streets. Trollope and Colls, builders, Grosvenor Road, Pimlico, 
B.W. 

(Cirv).—Rebuilding of 109, Fleet Btreet. 
builders. Wharf Road. N. 

(CLAPHAM, N.E )—Additions to St. James’ Church. G. Godson and 
Bon, builders, New Cross Road, 8.E. 

\WHITECHAPEL).— Factory in Middlesex Street. 
architect, 35, Jewry Street, E.C. 

(Тоотіхо). A new hippodrome is shortly to be erected for Mr. 
Walter Gibbons. 


(Hackney).—Warehouse. F. J. Strutt & Co., builders, 34, Better 
ton Street, W.C. | 

(Mayrarr).—Garage in Hertford Street for Electromobile Co. 
Perry & Co., builders, Tredegar Works, Bow, E. 

(OXFORD STREET!.—Busincss premises on site of 439-441. Jubbet 
and Co., agents, 61, Great Parlia nent Strect, W. 


Commissioner of H. M. Works, Storey's 


Architect to Ше 


sir Wm. 


County Hall, 


E. Lawrence & Bons, 


C. B. Holist, 


AY 
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LONDON ee dwellings (£18,082). Town Clerk, Town 


all, King’s Road, 8.W. 
(HACKNEY).—Workshops and offices. Н. Dearsley & Son, builders, 
144, Chatsworth Road, Clapton Park, N.E. 


MACCLESFIELD.—New Liberal Club (£6,000). 


MANCHESTER.—Large warehouse in Whitworth Street for the Anglo- 
Bulgarian Co. J. H. Andrews & Butterworth, architects, 78, 


King Street, Manchester. 
New warehouse in Whitworth Street for Messrs. Lomnitz & Dux- 

bury. R. Neill & Sons, contractors. 

MANSTIELD.— New church in Broomhill Lane. 

NEW BARNET.— New telephone exchange. H.M. Office of Works, Storey's 
Gate, S.W. 

NEWCABTLE-ON-TY NE.—Bacteriological laboratory, &c., atthe Walker Gate 
Hospital (£1,690). J. Parkinson & Sons, builders, Newcastle. 

NEWPORT (Mos.)—New business premises in High Street. A. Swash, 
architect, Midland Bank Chambers, Newport. 

NORTHAMPTON.— Library to be built by the T.C. 

PADIHAM (LaNcs.).—New council school at Stockbridge. Secretary, Padiham 
Education Committee. 

PETERBOROUGH.—Two public schools to be built by the Council. 

PORTSMOUTH.— Municipal Institute (wiring and fitting up for electric light). 
G. E. Smith, architect, 145, Victoria Road North, Southsen. 

REDCAR.—Police station. W. C. Trevor, Clerk of the Peace, North Riding 
C.C., Northallerton. : 

ROCHDALE.—A public school is to be erected in Bury Road. 

SCARBOROUGH.—Music hall to be built. 

ВЕТРЕ Уа honeg; Б. Bradley, architect, Yorkshire Bank Chambers, 

ipley. 

SNODLAND (Kent).—Paper mills to be electrically equipped. C. Townsend, 
Hook & Co., Ltd., owners, | 

TREHARRIS (GLAM.).— Parish hall. W. Dowdeswell, architect, Treharris. 

TWICKENHAM.-—Secondary school (£2,350). F. H. Pownall, architect, M.C.C., 
Guildball, Westminster, 8.W. 

WALTON-ON-THE-NAZE.—Convalescent home. P. Rogers, secretary, Poplar 
Hospital, East India Dock Road, E. 

WOKING.—New church (£4,000). 

WOODFORD.—Churchflelds Council school (£9,620). J. H. Nicholas, Essex 
Education Committee, Chelmsford. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Austria,—Tenders are about to be invited by the 
municipal authorities of Horn (Lower Austria) for the establish- 
ment of a central electric lighting station in the town. 


Belgium.—The Belgian State Railway authorities are 
about to invite tenders for the erection and equipment of sn 
accumulator charging and repairing establishment at the railway 


works at Malines. 


Bolton.—April 13th. Materials and stores for the 
tramways department. See “ Official Notices” to-day. 


Bristol.— April 9th. Supplies (carbons, motors and 
starters, joint and junction boxes) for the Electricity Department. 
See “Official Notices" March 22nd. 


Cardiff.— April 19th. Advertising rights on the Cor- 


poration tramcars. Вее Official Notices” to-day. 


Christiania,— April 9th and 15th. Tenders are invited 
by the Norwegian Stats Railways for the supply of telegraph 
material— viz, 41.300 kg. of 4-mm. galvanised-iron wire, and 
400 kg. of hemp thread for binding insulators. Tenders, marked 
“Anbud pas Telegrafmateriel,” will be received up to 3 p m. of 
April 9th at Styrelsens Expeditionskontor, Christiania. Tenders 
are also invited by the Norwegian State Telegraphs for the supply 
of 100 tons of copper wire of various dimensions. Offera should be 
marked “Anbud paa Kobbertraad,” and be delivered to the 
Telegraph Administration (“ Telegrafstyrelsen "), Christiania, 
before noon on April 15th. Copies of the specifications and con- 
ditions of tender may be seen by British makers at tbe offices of the 
В. of T. Commercial Intelligence Branch, 73, Basinghal] Street, E C. 
Apart from tbe usual Customs duties, a preference of from 10 to 15 
per cent. is given to Norwegian manufacturers. In all cases of 
Norwegian Government contracts it is obligatory that a rcsident 
agent should act for tenderers not residing in Norway, and be 
responsible to the Government; but it is not necessary for the 


agent to be a Norwegian firm. : 


Copenhagen.—April 11th. Three motor-generators ог 
converters, each of 1,000 Kw., for the Corporation. See Official 
Notices” March 1st. : 

Edinburgh.—April 8th. Materials for the Corporation 
electricity supply department. See “Official Notices " March 22nd. 


France.—Tenders have just been invited for the establish- 
went of a plant to utilise the water-power of the river Garonne in 
the generation of electrical energy for lighting and power purposes 


in the town of Toulouse. 
Germany.—The municipal authorities of Treysa, near 


Cassel, are about to invite tenders for the establishment of a central 
electric lighting station in the town at an estimated cost of £56,500. 


Glasgow.—April 8th. Stores for the tramways depart- 
ment. Samples, &c., at the Purchasing Department, 46, Bath Street. 


Handsworth.—April 24th. Extension pipe-work for the 
U.D.C. electricity works. See “ Official Notices” March 29th. 


Italy.—April 15th. Tenders for the Royal Arsenal 
(Contract Offices) of Spezia, for the supply to the Italian Navy of two 
three-phase 100-K w. converters. For further particulars see our 


issue of March 22nd. 


Luton.—^April 19th. Engine-room and boiler-house 
plant for the T.C. electricity works. See “Official Notices” to-day. 


Melbourne (Victoria).—May 7th. Tenders will be 
received at the office of the Deputy Postmaster-Geueral, Melbourne, 
for the supply and delivery at Melbourne of two telephone switch- 
boards. Tender forms, specifications, &c., at the General Post 
Offices, Melbourne, Sydney, Brisbane and Adelaide, and at the 
office of the Commonwealth representative in London, 72, Victoria 
Street, 8.W. A deposit, or receipt for deposit, must be enclosed 
with the tender, of 5 per cent. on the amount thereof up to £1,000, 
aud 2! per cent. on any additional amount exceeding £1,000.— 


Board of Trade Journal. i 


Portsmouth.—April 26th. Electrical wiring and fitting 
for the Municipal Institute and Free Library. See Official 
Notices” to-day. 


Spain.—May 26th. The Public Works Department 
will receive applications for two concessions as follows :—(1) 
Construction of electric tramways in Barcelona; extension of line 
from Josepets to Bonanova. 2) Construetion of electric tramway 


from Marsala to Marbella. 


Spain.— The municipal authorities of Onil (province of 
Alicante) bave just invited tenders for the concession for the electric 
lighting of the town during a period of six years. 


Spain.—The municipal authorities of Becedas (province 
of Avila) have just invited tenders for the concession for the 
electric lighting of the town during a period of 10 years. 


Sunderland,—aApril 11th. Stores for the tramway 
department. See “ Official Notices” March 22nd. 


Turkey.—Adrianople is arranging for an electric tramway 
and lighting system. Tenders are to be invited at Constantinople, 
and the concession will be granted to the pereon or firm making the 
best offer.— Board of Trade Journal, 


Wallasey.— April 15th. Stores for the electricity 
department. See Official Notices“ March 22nd. 


CLOSED. 


Algeria. — The (:eneral (Government authorities of 
Algeria have placed а contract with the Société Alsacienne de 
Constructions Mecaniques, of Belfort, for 9,000 metres of single- 
conductor telephone cable. 


Australia,—According to advices received by this week's 
Australian mail, the Federal Postmaster-General has signed con- 
tracts for 900 of the latest Ericsson telephones, costing about 


. £27,000. Of these, 4,000 are to be delivered before June 30th, and 


the balance as soon as possible after that. 


Cheltenham.—The T.C. has accepted the following 


tenders :- - 
C. A. Parsons & Co.—1,000.&w. turbo-generator and accessories, £4,780, 


Willans & Robinson.---Condensing plant, £1,323. 
E. Le Bas & Co.— Steam, exhaust and condensing pipes and valves, £303. 


Sloan Carbon Co.—Carbons, £1 10s. 6d. per 1,000. 


Croydon.—The Corporation has accepted the tender of 
Callenders Cable Co. for the annual supply of cables. The 
electrical engineer, in his report on the tenders submitted, stated 
that, taking the cables which were used in the Borough to any 
considerable extent, the prices quoted by Messrs. Callender were 
by between 3d. and 4d. per yard the cheapest. As practically the 
whole of the cables lsid in connection with the works had been 
supplied by the same firm, and had given satisfactory resulta, he 
recommended that their tender be again accepted. 


Derby.—The T.C. has accepted the following tenders :— 


Electric Construction Со. —Switchboard, £535. 
Aiton & Co. — Steel piping, £790. 
Simkiss & Knighton.—Cast-iron piping, £345. 


Eecles.—The T.C. has accepted the following tenders :— 
Beeley & Son. Hyde.—Lancashire boiler, superheater and economiser, £669. 
Lancashire Dynamo & Motor Co.—Two 100-K MW. steam engines and direct- 


current dynamos, £1,851. . | 
Tudor Atcumulawr Co.—Storage battery and automatic reversible booster, 


£1,419, 


a — 


562 THE ELECTRICAL REVIEW. [Vol. 60. No. 1,532, APRIL 5, 1907. 


— € € E PM 4—ä ———— ————————————— 


London.—HaAckNEy.—The B.C. has accepted the tender 
of Andrew & Suter for атс lamp carbons as follows:—18 mm. X 
123 in., positive cored, £2 28. 10d. per 1,000 pieces; 13 mm. х 
1'4 in, negative solid, 194. 6d.; 16 mm. x 12} in., positive, 
£1 13s. 10d. ; 11 mm. x 114 in., negative solid, 15s. 10d. 

An order has been placed with Ferranti, Ltd , for two meters of 
600-ampere 240-volt capacity, at £25 14s. "The Reason Manu- 
facturing Co. are to supply two demand indicators, of the same 
capacity, for £15 10s. | i 

L.C.C.—The Highways Committee of the L.C.C. reports the 
receipt of the following tezders for the supply of 900,009 stoucwaTe 
cable ducts :— 

Amount of tender, 


Nam Ducts ten- Rate including provis onal 
s dered for. per 1,600. sunm of £100 
for contingencies. 


Donnington Sanitary Pipe and 


Fire Brick Co... ә . 100,700 . £15 0 .. £1,600 
Doulton & Co ss . 100,000 of 15 0 1,600 
Ensor & Co. fe 0 . . 1000000 m 15 0 ра 1,60 
Gibbs & Canning s .. 200,000 T 15 0 oe 1,600 
Robinson & Dowler  .. ee 160,00) i 15 0 2» 2,600 
Н. R. Mansfeld. и .. 100.000 x 15 0 А 1.400 
Sutton & Co. ix а „ 100,000 Ss 15 0 ө» 1,600 
Hosea Тору & Co. .. 100,000 T 15 0 “+ 1,600 
George Skey & O. .. 120,000 - 15 0 E 1,900 
Stanley Bros. . . 125,000 T 15 0 we 1,975 
Thomas Wragg & Sons ee 125.000 E 15 0 ea 1.975 
James Woodward, Ltd. ee 010,000 " 15 0 s 13. 0 
John Crankshaw & Co. .. 100,000 = 17 0 : 1.800 
Sharp, Jones & o. .. 100,000 з 1310 1,950 

( 800,000 R 25 0 e) 
А ; s . ET (not to "m less se 9 
Albion Clay Co. ee ee es” &рес1й- " 24 PN Е S es 
| cation) „ discount 


The number of ducts and the prices in the case of the first eizht 
tenders heing identical, the Highways Committee remarks that this 
seems to point to a state of affairs calculated to minimise the 
advantages of open competition. In the circumstances, and in 
view of the fact of the similarity of prices when tenders were 
recently obtained for a previous quantity of 500,000 ducts, the 
Committee expresses the opinion that only urgeat requirements 
should be met at present. It is therefore suggested that 500,000 
ducts should he purchased at the rate of 100.000 each from the 
Donnington Co., Doulton & Co., Ensor & Co., Gibbs & Canning, 
and Robinson & Dowler, at £15 per 1,000 ducts; the remaining 
400,000 to be reported upon on a later occasion. The following 
tenders have also been received by the Highways Committee :— 


LAYING or BTONEWAkE CABLE DUCTS. 


North of Routh of 

Thumes. Thames. 

J. A. Ewert os А zi .. £35,240 ee £27,173 
Reid Bros. n 2» ae os 30,513 ae 26,623 
D. R. Paterson - T. T a 86,074 i 90.217 
W. Muirhead & Co. s а - 38,994 еа 258,115 
J Mowlem & Co. .. es is == ix QR 186 
Grieg & Matthews .. is 41.234 " 88,901 


FF 49,939 46,00) 


It is proposed to accept the tender of J. A. Ewart for the 
north:ra section, and that of Reid Bros. for the southern section. 


Ld 


Бър or 14 IxpccrioN Moi10R-GENERATORE. 
Name omitted, Newcastle-on-Tyne .. oe T e 41, 66 
(Not to peci cation.) 
. 19.9 


General Electric Co. ве «s ы; we : 

British Electric Plant Со. s Яр 4 8 Li .. 20,584 
Electric Construction Co. 5% .. (recommended) 2,495 
Bri-ish Westin. house Co. ee oe ee ee bce 21.575 
British Thoinson- Houston Co. 9 - 925 „„ 22.495 
Pheeotx Dynamo Manufacturing Co. oe - . . 28.107 
Siemens Bros.’ Dynamo Works vs “» T e 24.516 
Dick, herr & Co. ee ee ee oe oe oe ee 25.374 
Mather & Platt. Ж or is $e vs 25, 805 

LowW-TENSION SWITCHBOARDS. 
Northern Southern 
Sul-stations. Sub-stutions. 
J. Spagnole ti & Co (recommended) 523,336 . £2,620 
Edison & Swan CO. - 28 .. 8,65 i» 2.597 
Bertram Thomas v4 - 28 .. 3,698 ЧЕ 2,737 
Eckstein, Heap & Co... СИ as T — ya 9.850 
Evered & Co ow s "e .. 8,711 s 9,351 
Whipp & Bourne T is es . . 3.744 a 2.485 
Johnson & Phillips  .. ps = .. 8,749 "s 2,877 
S. Dixon & Son. s ae 2 .. 8,755 wis 2,966 
Cox-Walkers, Ltd. ex 9 . . 4.057 > 2,910 
General Electric Co., Ltd. - es 4,141 Zi 8,100 
Kelvin & James White, Ltd. T .. 4,396 ae 8,441 
Nlectrit Construction Со. .. es . 4, B85 82 8,612 
Ferran. i. Ltd. T m 38 e 0 448 as 3,781 
Mritish Westinghouse Co. ia .. 4,966 ae 8,495 
Universal Electrical Maaufacturing Co... 5,903 - 4,384 
TwrLYVk WatEk-TuBbE BOILERS FOR GREENWICH, 

к. Danks & Co. e ae 29 ee ee . . £24,197 
B. R. Rowlend & Co, .. m 59 vx .. 27,004 
Babcock & Willeox z: sla .. (recommended) 27,846 
Stirling Boiler Co. we ч Wis s ja .. 2А,6°2 
Clarke, Chapman & Co, es ee a us 0 28,761 


Thames Ironworks Со... T i ee oe .. 29,846 


SWITCH GEAR FOR BAT TEN SEA BU Uu-Srariox. 


Ferranti, Ltd... К M" as .. (recommended) £62 
Dick, Kerr & Co. ro E - "Я ae 22 e. 646 


CABLES, CLEATS, &c., FOR Moroa-GENERATORS, 


Western Electric Co. ; E e. (recommended) £900 
W. T. Henley'e Telegraph Works ow "n s . . 894 
Siemens Bros.’ Dynamo Works .. а Ra ВР S. 927 
British Insulated & Helsby Cables а „> „ 938 


New SwirTcH PANELS aT ELEPHANT SUB-STATION. 
Evered & Со. ee ee ee es ee ae (accepted) £874 


Bertram Thomas vs ee ee . ae ee oe 877 
Eck tein, Heap & co. " io ios . . 1,005 
British Westinghouse Co... oe sé a . . 1,183 


Breexexy.—The В.С. E. L. Committee is obtaining two more 
under feed mechanical stébers from the Underfeed Stoker Co., Ltd, 
ёт 2137 | 


Glasgow.—For the electric cable for the Clyde Navigation 
Trustees the contract has been given to Mesers. W. T. Henley's 
Telegraph Works Co. 

The Tramways Committee of the T.C. has accepted the following 
offers :— 

Arc lamp repair parts. Crompton & Co. 

Electric heaters for Pinkston station.—Holland House Electrical Co. 
Steel straight-edges for permanent way.—James Chesterman & Co. 
44. wire switchboard cable --Glasgew Post Office Telephone Service. 


White-1netal piston packing ringe —United States Metalic Packing Co. 
Lead-covered power cable.—British Insulated & Helsby Cables, Ltd. 


Halifax.—The Electricity Committee has accepted the 
tender of the Iaternational Electrical Co , Ltd , London, for the 
supply of 10,000 pairs of arc lamp carbons, at the price of £4 118. 
per 1,000 pairs. 


Hiford.—The Council has accepted the tender of Messrs. 
Jobnson & Phillips, Ltd., for switchboard, cables and booster. 


Leyton.—The tender of Pemberton, Arber & Co. for the 
supply of electric light fittings for the Leytonstone branch library 
has been accepted by the Leyton U.D.C.; also the tenders of 
Thermit, Ltd., and the British Electric Equipment Co., Ltd., for 
works in connection with junctions with the Walthamstow tram- 
ways 6ysten. ] 


Walthamstow,—The C. D. C. has placed an order with 
Messrs. Fry Bros. to double the tramway track from Shernhall 


Street to the Chestnuts Farm on а echedule of prices, and on an 


undertaking that the work will be completed by May ist. The 
Council has accepted the tender of Messrs. White, Jacoby & Co., 
at £78, for rewinding two armatures. 

The Council has also accepted the tender of Mesers. Johr son and 
Phillips, Ltd., for switchboard and machine cables. 


FORTHCOMING EVENTS. 


Monday, April 8th.—At 7.30 p.m, Society of Engineers. Mr. В.Н. Thwaite 
on “ Тһе Renard and Sourcouf Road-Train Systems.“ 

Tuesday, April 9th.—At 8 p m. Institution of Electrical Engineers (Glasgow). 
Mr. J. D. Mackenzie on Illumination and Some Illuminants." 

At 7.30 p.m. Institution of Electrical Engineers (Manchester). Annual 
general meeting. Mr. C. Е. вті on The Experimental Deter- 
uunation of the Losses in Motors.“ ' 

At 8 p.m. Junior Institution of Engineers. Mr. G. P. Knowles on 
“The Relation of Surveying to Engineering." 

At8 p.m. Institution of Civil Engineers. Further discussion on papers 
on “The Application of Hydro-Electric Power to Slate Mining," by 
Mr. M. Kellow, and “Electrically Driven Winding Gear and the 
Supply of Power to Mines,” by Mr. A. Н. Preece. 

Wednesday, April 10th.—At 7.30 p.m. Institution of Electrical Engineers 
(Birmingham). Meeling at Summer Lane Power Station. Mr. 
J. E. Woodbridge on Some Considerations involved in the 
Design of the Switchgear for the Summer Lane Generating Station 
of the City of Birmingham.“ : 

At 8 p.m. Association of Engineers-in-Charge. Mr. J. Т. Mould on 
" Dynamo and Motor Speed Regulation and Control:“ 

Friday, April 12th.—At 8 p.m. Institution of Mechanical Engineers. Further 
discussion on paper by Mr. W. Worby Beaumont on Petrol 
Motor-Omnibuses.” 

At8pm. Institution of Civil Engineers (Students). Mr. R. W. Allen 
on “An Engineer's Visit to Japan and Canada." | 

Saturday, April 138th. At 9 p.m. Royal Institution. Prof. В. P. Thompson on 
* Studies in Magnetism ” (Tyndall Lecture 1). А 

At 2 p.m. North of England Institute of Mining and Mechanical 
Engineers. Meeting. 


Gas and Electrical Fires in the Metropolitan Area. 
— The annual report of the Chief Officer of the London Fire Brigade 
states that of the 3,843 fires which occurred in the twelve months, 
105 were due to electricity, as against 405 due to gas lighting and 
heating. 'The fires caused by electricity were divided as follows:— 
Electricians at work, 1; workmen severing electric cable, 1; work- 
man's tool coming into contact with electric cable, 1; defective 
electric circuit, 100; overheat of electric lamp, 1; overheat of 
electric light, 1. The fires due to gas were divided as follows:— 
Swinging gas bracket, 23 ; overheat of gas engine, 2; escape of gas, 
112; explosion of gas, 5; gasfitters at work, 9; gaslight, 13; gas- 
lighting, 10; curtains or window blinds coming into contact with 
gaslight, 102; goods coming into contact with gaslight, 15; linen 
coming into contact with gaslight, 1; matting coming into contact 
with gaslight, 1; overheat of gaslight, 17; seeking for an escape 
of gas with a light, 22; gas stove, 30; clothes coming into contact 
with gas stove, 5; curtains coming into contact with gas stove, 16; 
overheat of gas stove, 24; portable gas stove, 6; overheat of port- 
able gas stove, 2. There were 332 more fires in the twelve months 
under review than in the preceding year, and amongst the causes 
which the Chief Officer ascribea for thia were defective electric 
circuits, which caueed 100 fires last year, as against 70 in the pre 
eeding twelve months, 
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MODERN ELECTRICALLY-DRIVEN CRANES. 


AT the present time, when the adaptation of electrical 
driving to hoisting and lifting machinery is making very 
rapid strides, some reference to the work of such a well- 
known firm of crane builders as Messrs. 
Applebys, Ltd., will be of interest to our 
readers. This firm—an amalgamation 
of Jessop & Appleby Bros. (London 
and Leicester), Ltd., and the Glasgow 
Electric Crane and Hoist Co., Ltd.— 
have had a world-wide experience in 
crane making and similar work, and 
indeed, they need no introduction in these 
pages. In our issue of March 1st 
last, we described an interesting ship- 
building berth equipment by this firm ; 
and the following examples of crane 
werk suited for various classes of employ- 
ment are no legs interesting. 

We have previously referred on several 
occasions to the ** tower " type of crane, 
which has in recent years become 
popular for certain classes of work. А. 
good example of this type of crane, 
shown in fig. 1, was supplied by 
Messrs. Applebys to Messrs. McColl and 
Pollock, of Sunderland, and is used 
for fitting engines, boilers and heavy machinery into 
vessels. It is constructed for a working load of 60 tons at a 
maximum radius of 60 ft., adjustable to a minimum radius 
of 17 ft. The height from ground level to the top of the 
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F1G.:2.—MovABLE TOWER CRANE FOR Pio-Inox STORAGE. 


crane girders is 75 ft., and the vertical lifting range is 85 ft., 
enabling the hook to descend 15 ft. below ground level. 

The construction comprises а rectangular tower with a 
roller path on the top; a carriage rotating on the latter 
carries the main horizontal girders, which slue in а complete 


circle. The three separate motions of the crane are operated 
by two motors, one for lifting and traversing and the other 


for slaing. 


Fig. 1.—ELECTRICALLY-OPERATED 60-ToM TOWER CRANE. 


The lifting and traversing motor is of 50 B.H.r., when 
running at 500 R. P. u.; and the sluing motor is of 
15 B.H.P. when running at 450 R. P. u., each motor having а 


one-hour rating with 75? F. rise in temperature. 
А crane of somewhat 


similar build, adopted 
for lifting pig iron by 
means of magnets, was 
supplied to Messrs, 
Connal’s storing yard 
at Middlesbrough. 

In this case the 
principal crane move- 
ments are steam 
operated, a pair of 
engines with the 
necessary gearing and 
a vertical croses tube 
boiler being located in 
the driver's cabin. 

The crane has a 
lifting capacity of 
24 tons at a radius of 
60 ft.: 3 tons at 
50-ft. radius; and 
its minimum radius 
is & ft. 

The height of lift is 28 ft. ; below the lifting hook is a 
magnetic disk, the coils in which are energised by a small 
steam generator situated in the cabin. Our illustration shows 
the crane lifting pig iron. Special gearing and clutches 


are fitted to the under-carriage to enable the crane 
F 
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to work upon tracks laid at right angles to the main lines. 
Four screw jacks fitted with travelling wheels and bearings, 
arranged at right angles to the main bearings and operated 
from the main travelling gear, serve to lift the crane bodily 
on to the cross tracks, along which it can be worked by its 
own power. 
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Бс. 3.—ELECTRICALLY-DBIVEN CANTILEVER CRANE. 


Of a special type is the 2-ton electric cantilever crane, 
illustrated in fig. 3, one of two supplied by Messrs. Applebys 
for use at a foreign port, in transferring phosphate from 
railway trucks ‘to conveying plant, which, in turn, delivers 
into a ship’s hold. . | 

Lach crane is fitted with a grab of 2 cb. yds. capacity. 
the closing and opening of which are under the driver's 
control; the distance between the travelling rails is some 
654 ft., and the overhang at one end is some 21 ft. 


e Fic. 4.—40-ToN ELECTBIC LOCOMOTIVE CRANE. 


The lifting speed is 120 ft. per minute; the. cross- 
traversing speed 300 ft. per min. ; and the main travel is at 
the rate of 90 ft. per min. 

The two cranes are identical in construction and arrange- 
ment, but are of different heights, the end frames which 
carry the travelling wheels and propelling gear being higher 
in one crane than in the other, so that when the crab is 


withdrawn from the overhanging jib, one crane-end will pass 
freely over the other, and admit of either crane being 
operated on any part of the storage space. 

Turning to cranes of the locomotive type, a good example 
of this class was supplied by the same firm to the Under- 
ground Electric Railways Co., of London, and is illustrated 
in fig. 4. This is 
а 40-ton electrically- 
operated jib crane; 
the radius of the jib 
being 24 ft., and the 
range of lift 50 ft. 
(15 ft. below and 
85 ft. above rail level), 
and lifting,  sluing 
and travelling motions 
are fitted. 

The under carriage 
is. mounted on eight 
steel wheels with cen- 
tral flanges and double 
treads, to travel on two 
pairs of rails with 12ft. 
centres. The wheels 
are fitted with mild 
steel axles which run 
in gun-metal bear- 
ings, in equalising 
frames, во that each 
tread of each wheel 
may carry its share of 
the total load. 

Energy for oper- 
ating the lifting, slu- 
ing, and travelling 
motions is collected from an underground conduit by a 
plough of the tram-car type. | | 

Fig. 5 represents one of five 3-ton electric gantry wharf 
cranes supplied to; the: Fremantle Harbour Board. It is 
composed of an electric jib crane, mounted upon a high 
portal carriage, constructed of] steel plates and angles braced 
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Fig. 5.—3-ToN ELECTRIC WHABF CRANE. 


together, and having a span from centre to centre of the 
gantry rails of 23 ft.: the clear height from the top of. the 
quay rail to the underside of the gantry is 16 ft. “The 
crane has a variable radius ranging from 37 ft. maximum 
to 25 ft. minimum, and a clear height of lift of 70 ft.; 
from the wharf level to the centre of jib head sheave 
i8 50 ft. | 
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It is fitted with lifting, sluing and travelling motions, 
electrically operated. 

The electrical equipment includes a lifting motor of 
40 B.H.P., running at 470 R. P. u., and 
giving a lifting speed of 150 ft. per min. 
at full load; a 10-B. H.P. sluing motor 
(speed, 720 R.P.M.), giving а sluing 
speed of 350 ft. per min.; and a 5- 
B.H.P. travelling motor (speed, 720 
R. P. M.), giving a travelling speed of 35 
ft. per min. 

The driver is provided with a corru- 
gated iron cabin, which also protects the 
driving gear; the control is by means of 
a single lever. 

The last two examples of crane work 
to which we shall refer are adapted for 
use in the warehouse and factory, where 
а constantly-growing field for the 
employment of such devices exists. 

Fig. 6 represents а 3-ton overhead 
travelling Jib crane, designed as а com- 
bination of an overhead traveller and 
an ordinary electric jib crane, this com- 
bination largely increasing the usefulness 
of each type. 

The jib has а radius of 15 ft., and 
runs on rails spaced 7 ft. 6 in. apart, 
centre to centre. 

Lifting, travelling and sluing motions 
are fitted—the two former being each 
operated by an electric motor, and the 
sluing motion by hand. 

The lifting and travelling motors are each of 5 
B. H.P., running at 750 R.P.M., and are of the series- 
wound reversible totally-enclosed type; the former is 
attached to one end of the jib, and drives through worm 
and spur gearing on to the lifting barrel, while the latter 
is fitted to the underside of the travelling carriage, and 
operates through spur gearing. 

Fig. 7 shows a 1-ton overhead electric trolley hoist sup- 
plied to Messrs. John Glen & Со., of Caldercruix, Scotland. 
This hoist is arranged to run on the bottom flange of a 
girder, and represents a type of the greatest usefulness and 
convenience where floor space is valuable, and rapid 
economical transit of goods of all kinds a desideratum. It 
is equipped with one 10-R. H. P. motor for lifting, giving а 
full-load speed of between 80 and 90 ft. per minute, and а 
no-load speed of about 200 ft. per minute, and with one 
2'4-R.H.P. motor for travelling, giving a speed with all loads 


Fic. 7.—OVERHEAD TRAVELLING ELECTRIC Hoist. 


of about 250 to 300 ft. per minute. The motors are of the 
series-wound enclosed ventilated type. 
The traversing gear is arranged on swivelling bogies, во as 
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Еа. 6.—3-ToN OVERHEAD TRAVELLING JIB CRANE. 


to enable the hoist to go round curves very easily, and the 
hoist is made so compact that the over-all vertical dimension 
between the highest point of the hoist and the underside of 
the hook, when at the highest position, does not exceed 4 ft. 
The driver is provided with a seat suspended from the 
hoist ; and the latter is provided with collectors energised 
from two conductors, which are arranged at one side 
of the travelling girder, as shown in the view. In conclu- 
sion, our thanks are due to Messrs. Applebys for their 
kindness in furnishing the above particulars. 


THE HANKOW LIGHT AND POWER CO.8 
WORKS, CHINA. 


Тнк city of Hankow has a European population of about 
600, residing in the British, French, Russian and German 
settlements, and a 
native population esti- 
mated at three qnartera 
of a million. 

The city is situated 
some 600 miles up the 
Yangtse River above 
Shanghai, and is one 
of the most important 
centres of Ше tea 
trade. 

А concession for 
supplying electric 
light and power to 
the British, French 
and Russian settle- 
ments in Hankow was 
obtained by Messrs. 
Poole, Lauder & Со, 
in the latter part of 
1905. 

Theabove-mentioned 
firm formed a company 
in London, styled the 
Hankow Light and 
Power Co., Ltd., to 
raise the necessary 
capital for carrying out 
the work; this was 
started in January, 
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in number, and were 
supplied by Babcock and 
Wilcox, Ltd. Each has 
a heating surface of 
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1906, and the company hold the concession for a term 
of 25 years. 


The power station is centrally situated, and is a brick 


building measuring 100 ft. by 90 ft., divided into two bays, 
one being for the engine and the other for the boiler plant. 


The boilers are three 


1,426 sq. ft., and gene- 
rates steam at a pressure 
of 180 lb. per sq. in. 
They are provided with 
the firm’s patent auto- 
matic chain grate stokers, 
driven from an overhead 
shaft by a small enclosed 
type engine by Messrs. | 
Reader, of Nottingham. 

The main steam, ex- 
haust and auxiliary piping 
was also supplied by Bab- 
cock & Wilcox, Ltd. 

Three Worthington 
feed pumps supply water 
to the boilers, the feed 
passing through three 
exhaust steam heaters by 
the same maker. 

The water supply is 
obtained by means of a 
i-in. high lift motor- 
drivén centrifugal pump, 
Situated in а house on 
the river front, about 
400 yards from the power 
station. This pump house 
is erected on a slipway, 
во as to allow for the rise and fall of the river, which in the 
winter time falls some 50 ft. below the summer level. 

The river water is pumped into two concrete settling 
tanks below Ше ground level, each having a capacity of 
10,000 gals. ; it is then passed through a Boby filter on the 
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Fic. 2.—Tar SwrreEBOARD, Hankow LIGHT AND PowEa 
Co.'s WORKS. 


ferro-chloride principle, capab ing wi 
, capable of dealing with 5,000 gals. 
of water per hour, and subsequently falls by gravity ere 
ЕА tank of 12,000 gals. capacity. 
e company intend disposing of the surplus filte 
water to residents for cooking and household шр. 55 


А 


up to the present there ig no water supply in the settlements 
other than that obtained by means of buckets drawn from 


the river. 
The generating plant consists of three 125-Kw. double- 


current generators, of the Lancashire Dynamo and Motor 


Fic. 1.—VrEgw or THE GENERATING PLANT, Hankow LIGHT AND PowEr Co.s WORKS. 


Co.’s make, direct-coupled to three Belliss & Morcom com- 
pound forced lubrication engines of 182 B.H.P. each, at a 


speed of 428/435 R. P. u. This plant will carry an overload 


of 20 per cent. for two hours. 
The machines generate direct current at 440 volts pres- 


Fic, 3.—Тне Bower House, HANKOW LiGBT AND РотЕВ 
Сов WORES. 


sure across the outers of а three-wire network ; also three- 
phase current at 300 volts pressure, which i$ transformed up 
to 2,000 volts by means of two static transformera of 
and 30-Kk w. capacity respectively, for gupplying energy to 
the outlying districte. These transformers also serve the 
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purpose of balancing the three-wire system, the centre point 
of the “ Y " connection on the primary being connected to 
the neutral wire of the p.c. lighting system. 

The switchboard is of enamelled slate, and was supplied 
by Ferranti, Ltd.; it is designed for three generator and 
four D.C. feeder circuits, together with ап А.С. panel for 
controlling the alternating side of the generators. 

The generator circuits are protected by automatic circuit- 
breakers and fuses; the feeder circuits by automatic 
circuit-breakers on each pole. 

A recording wattmeter and ammeter are provided in the 
bus-bars, and lightning arresters for each feeder circuit are 
placed at the back of the board. | 

As before mentioned, consumers are supplied at a pressure 
of 220 volts for lighting, and at 440 volts for power across 
the outers of a three-wire network. The distributor and 
feeder cables were supplied by Henley's Telegraph Works 
Co., and are ran overhead, supported on 40-ft. Australian 
hardwood poles placed approximately 50 yards apart. 

The distribators consist principally of three heavily braided 
single cables 08 sq. in. sectional area, the feeders being 
15, 08 and 15 sq. in. section. At present some 84 miles 
of cable have been erected, sapplying energy to approxi- 
mately 1,200 16-c.P. lamps; as this number is steadily 
increasing, it speaks well for the future of the undertaking, 
as the above figures relate to the first month's supply. 

. A large demand is expected in the summer months for 
fans, which should greatly help to improve the load-factor. 


The whole of the work was carried out by Chinese labour 


under the supervision of Mr. G. Paton, engineer-in-charge, 
te whom we are indebted for these particulars, and Mr. F. 
Fairley. 


NOTES. | 


Pseudo-Science.—1t appears to be curiously easy for 
confused ideas regarding electrical matters to find their way into 
respectable newspapers, under the guise of science, and clothed 
with a fictitious air of authority. For example, in a recent issue 
of the Tribune, a "New Theory of the Jéna Disaster” is put 
forward by the Paris correspondent of that journal on the authority 
of a M. Jean Naudin, who attributes the explosion “to Herzian 
[sic] waves and accumulated telluric currents." “In the dry dock 
the vessel was isolated both from the sea and the ground by the 
wooden props on which it rested. The electricity consequently 
accumulated in the powder magazine. M. Naudin affirmed to the 
Matin correspondent that under such circumstances a badly-directed 
Herzian wave and a high tension spark would cause a terrible 
explosion." | 

On the other band, in quite a different direction, the Edinburgh 
Evening Dispatch reports that Miss Martba Craig, the lady 
scientist who is endeavouring to explode the ‘fallacies’ which, she 
says, exist. in tho minds of scientists of to-day in regard to the 
universe,” describes electricity ав “ energy that reaches from the 
surface of the earth to the outside of the periphery which surrounds 
the vortex." We must confers that we Lad not thought of it in 
that way before. Vibration, she said, had two qualities—7ate 
and shape, and of the latter it may bave any. Then, when things 
of a different rate and different shape moved together the small 
oues slipped through between the large ones und the rapid ones 
through between the elow ones. The result was a vacuum, and a 
vacnum could not exist, for the moment it was made it was instantly 
filled up by the surrounding substances. This, sbe said, was the 
vortex, and every time it was crushed it would grow larger, because 
the vacuum always grew larger." In this we discern a practical 


hint for lamp makers. 


Glasgow Electrical Contractors" Dinner.—As briefly 
stated in our last issue, Mr. Wm. McWhirter occupied the chair at 
the annual dinner of the Glasgow local branch of the Electrical 
Contractors’ Association, which wes held in the (іговуегог 
Restaurant on March 21st. Bailie Willock, in proposing “The 
Local Branch,” remarked tbat the lot of the electrical contractor 
was not so bad in Glasgow as it was in many other places where 
free-wiring, hiring out of motors, &c., were carried on by local 
authorities. He deprecated the custom which many municipalities 
bad of devoting the profits from their electrical undertakings to 
the reduction of tbe rates. Thet just meant tbat the user of elec- 
tricity was taxed to keep down the rates df all the otber citizens. 
They should rather use their profite, as they did in Glasgow, to 
reduce the price of electrical energy, aud so encourage the whole 
electrical profession in their midst. Where profits had gone to the 
reduction of taxation, he had noticed that sometimes the electrical 
plant was not up to date, and efficiency was apt to be neglected 
generally. He was glad to say tbat the electrical contractors of 
Glasgow were tboroughly up to date, and there was a distinct 
tendeacy among them to demand » higher standard of workman: 
быр. People were beginning to steer clear of the lowest offer, and 


"m 


some of the shoddy, careless workmanship of 10 years ago would 
nowbere be ted in their midst to-day. He was convinced 
that the better the quality of their work the more there would be 
for them to do. 

Mr. MeWhirter, in reply, said tbat in spite of the ever-varying 
theories with regard to tbe nature of electricity, tbe electrical in- 
dustry remained —the only stable factor amidst the otherwise shifting 
sands. The idea of forming an association was first mooted in Glasgow 
in 1900, and there were now branches in nearly all the principal 
towns. By their frequent meetings together and free expression of 
opinion, they had come to work together, understanding each other 
better and getting rid of the suspicion and animosity with which 
they used to view each other. Their association had improved the 
standiny of its members, it had raised the standard of work, and 
the workmen of to-day were much superior to those of seven years 
ago. Their association had always been received most courteously 
by the Glasgow Town Council, and their differences had been 
few and easily adjusted. Contractors in other towns had been less 
fortunate. In Woolwich special powers had been obtained, and every 
contractor in the town had been driven out or ruined. Now the 
Woolwich people had had to call in outside assistance owing to the 
muddle into which their electrical depsriment bad fallen, and the 
first advice tendered was the complete abolition of the wiriug 
department, and this advice has been at once acted upon. Ina 
recent case where а difference has arisen between a contra tor and a 
consulting engineer regarding the preper reading of a specification, 
their Association had called for arbitration, with the result that the 
contractor bad won on all points, and the municipality in question 
had paid over £1,400 to the contractor. The Mauchester Elec- 
tricity Depar ment had decided that they would only accept 
the work of qualified electrical contractors. The li-t which 
had been prepared as a register was to be headed with the 
members of their Manchester local branch. Such registration 
would, no doubt, soon be necessary all over the country. 
With the continued increase of their membership they hoped in the 
future to do better work than ever, for the organisation and improve- 
ment of their whole industry. 

Mr. Thomas Wrigbt, in replying to а toast, urged them to work 
together against the putting in of underpriced offers. Such a pro- 
ceeding only made for bad workmanship and didn't pay even 
then. It was detestable to think that they must put in offer after 
offer frequently, not only without any profit, but at а loss. 


A Development in the Gas Industrv.— An interest- 
ing light upon tbe straits to which the gas industry is put in its 
endvavours to compete with electricity, is thrown by a German 
patent recently been taken out by а Frenchman, M. Emile Louis 
André, of Arcacbon, to wit. The patent is No. 177,274, and covers 
the use of an egg-shell as an incandescent gas mantle. The egg is 
to be blown and to have its two ends cut off, and then it isto be sup- 
ported round a gas burner, more particularly a burner consuming 
acetylene, so that it may be heated to incandescence from the 
inside. The inventor, of ccurse, claims that tbe light is very 
pleasant, and that the mantle does not exbibit tLe absurd amount 
of fragility characterising the products made according to the 
Welsbach patents. We can well believe this second claim, at any 
rate. It would appear that we have at last a new variation in the 
old story about the curate's egg. The up-to-date clerical вусо- 
pbant will now reply: "I assure you, my Lord, it smells just 
like gas; the shell is quite excellent, and will make a beautiful 


mantle." 


National Electrical Manufacturers’ Association.— 
The second annual general meeting of tbis Association is to be held 
at the offices, Dartmouth House, 2, Queen Anne's Gate, West- 
minster, on Tuesday next, April 9th. "The report of the Committee 
for the year 1906, which will come up for adoption, mentions tbat 
the question of the nextelectrical exhibition has been under con- 
sideration, and “some considerable pressure is now being brought 
to bear by the Manchester and Salford Corporations,” which will 
probably accord considerable financial support. It is suggested 
that the matter should be settled at next Tuesday's meeting. А 
status bureau provisional scheme has been prepared. It is con- 
sidered that the continued rise in price of raw ma'erial is a matter 
that requires to be dealt with by the trade in sub-sections. Pres- 
sure of other business bas prevented the calling of a special meet- 
iny of electric fittings manufacturers to deal with the loaning of 
goods. Conferences bave been beld with the Inccrporated Muni- 
cipal Electrical Association, and arrangements bave Leen arrived at 
with regard to the terms ard conditions of municipal specitications. 
Tbe other questions dealt with in the report include references to 
railway rates and conditions for switchboards; the need for 
improved classification of electrical goods under impoits and 
exports returns, to which the ELECTRICAL Review bad drawn the 
Association's attention; the work of the several sub-sections; and the 
election of Mr. C. 8. Northcote as honorary organising secretary in 
order to retain bis services for the benefit of the Association, not- 
withstanding the severance of his connection with the trade. The 
Electrical Trades’ Benevolent Institution has £1,196 invested or in 
hand. The Association's finances show a credit balance of £117 
and £100 invested in Consols. There are at present 59 members 


in the Association. 


National Association of British Exporters.—We 
have received some literature relating to this new organisation 
from Mr. Frank Jordan, the secretary, of 64, Imperial Buildiuys, 
Ludgate Circus, E. C. Pressure upon our space prevents any 
extended reference to the matter this week. In ebort, the 
fosteri of British trade abroad is the шаш object of tbe 


aAscociatica, 
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Copper.— The end of March sees copper a little more in 
favour of the manufacturer, though still decidedly high. The 
curious drop in price which, commencing on the 25th, carried 
standard from £107 to £98 in а couple of days, is a good example 
of the nervous condition of the market. The price to which copper 
had attained appeared a fairly genuine one, i.e., not an inflated 
value, depending on epeculation, and yet a fall of this kind can 
hardly be attributed to the ordinary operation of productive 
trading. The universal depression in the value of securities, the 
approach of ecttling day, and the absence of the consumer from the 
market, appear to have acted in combination with compulsory 
realisation or intentional profit-taking by large holders to produce 
what was practically, in a financial senee, a panic. As soon, how- 
ever, as the metal began to approach a price at which it became 
possible to the manufacturers, it naturally hardened again. It is 
to be hoped tbat the increased supplies, which the high price must 
ultimately bring out, will shortly begin to make themselves felt. 
The present situation would seem, however, to be a favourable one 
for the formation of a ring, a strong movement being capable of 
frightening the prices of securities to an extraordinary extent. 
Otherwise, the impression now seems to be that the price has seen 
its highest. 

Taking the month as a whole, the tendency has been entirely in 
the downward direction. For the week ending March 4th, standard 
was £109 10s. forcash, and £110 12s. 6d. for three months, showing 
the gencral estimate of the price forward at that time. On the 
9th the cash price was unchanged, but forward was quoted at 
£110 15s. At the end of the first fortnight cash had dropped to 
£107 128. 6d., and three months’ delivery was down to £106 58. by 
the 20th, but on the following day rallied considerably. By the 
23rd cash had fallen to £106. The last few days of the month saw 
the rapid fall before alluded to. The market closed on a much 
firmer tone, however, £99 10s. being the price for three months’ 
delivery. This week the fall has been proceeding at a greater rate, 
the cash price on Wednesday afternoon being in the neighbourhood 
of £92. 

Messrs. Merton's report gives the total output of copper for 1906 
as 711,675 tons, as against 682,122 tons for 1905. It appears from 
this that there was little margin for increasing the output, as the 
price has had, on the whole, an upward tendency since November, 
1905. The first half of the present year should show what has been 
done in the way of opening up fresh supplies. 

Mid-monthly visible supplies were 13,297 tone, an increase of 
4,000 tons on March of 1906. The supplies for the close of the 
month are estimated at 15,000. "This may well in fluence the price. 


Electric Shock Fatalities.—On the 27th ult., David 
Smith, aged 32, а master shifter at the Lambton Colliery, Durham, 
was supervising а mechanical coal-cutter, when he was heard to 
shout, and William Stevenson, upon going towards him, observed 
electric flashes. Whenthe current had been switched off, Smith was 
discovered lying dead, with the hauling rope, about which the 
sparking occurred, under his leg. Examination showed tbat the 
insulation had been torn from the cable, and the bare wire 
was exposed. At the inquest Mr. J. Sharp said he found the cable 
jammed against a chock; its insulation had been completely 
destroyed, and a current at 500 volts set free. For 70 yards behind 
the coal-cutter the cable was taut. This was against the rules, and 
he believed that if the men had carried out their instruc- 
tions, even if the rope which fastened down the cable had broken 
(as it had done), the cable would not have risen to where it had 
jammed. | | 

On April 1st Harry Price, an army pensioner, was killed on the 
Liverpoo]-Southport Electric Railway, at Ainsdale. He alighted 
from a train at Ainsdale (L. & Y.) station soon after 9 o'clock, and 
get out to walk along the railway line towards his home. His body 
was found later lying on the track. It is presumed that he touched 
the "live" rail, and was killed immediately. He was 35 years 
of age. 


Institution Notes. — The Nottingham Guild of 
Mechanical and Electrical Engineers held their tenth annual 
dinner on March 21st at the Welbeck Hotel, Nottingham. Between 
80 and 90 members and guests sat down to table, where the chair 
was taken by Dr. Boobbyer, the medical ofticer, in the unavoidable 
absence of the president, Alderman Charles Bennett, who was 
abeent for the first time since the inception of the guild. Among 
those present were Profs. W. Robinson and A. Morley, Messrs. 
Lucas, B.T.-H. Co. ; Christe, British Westinghouse Co.; and Walter 
Smith, of Glover's. Mr. C. J. Hofton, in proposing the toast 
of the Mayor and Corporation, deprecated the introduction 
of politics into municipal life, and humorously criticised the 
work of the Council. Dr. Boobbyer, in replying, retorted 
that while in minor matters politics were not forgotten, 
when it came to serious business there was very little of 
politics. While recommending the Guild to take a leaf out of 
German books regarding the need of personal study as against 
public conference, he commended the Guild on the good work it 
had done in affording opportunity for the exchange of views on a 
wide range of engineering subjects. Prof. Morley, replying for 
"Engineering," said that the practical training in technical 
colleges was of little avail, and that in many cases the student was 
better with little science and much practice; still, though the 
British fitter was undoubtedly the best in the world, without a 
good grounding of theory he could not advance. There was an 
excellent musical programme, and the proceedings terminated 
just after midnight. 

INSTITUTE ОЕ MARINE EmNGINEERS.—On March 25th Mr. A. E. 
Battie gave an experimental lecture on What is Electricity?“ 


Appointments Vacant.—Switchboard attendant for 
Torquay (25e); mechanic electrician for the East Indian Rail- 
way Co.; assistant in the electrical engineering department (£150) 
at the Royal Technical Institute, Salford. 


Verity-Dalziel Train-Lighting Apparatus.—In опг 
description of this system of train lighting, in last week's issue, we 
erroneously stated tbat the regulating machine was reversible as to 
rotation; a close inspection of the diagram, fig. 1, srows that this 
is not so. The first and second paragraphs of page 515 should be 
slightly amended as follows: Referring to fig. 1, which represents 
approximately the arrangement of the system, it will be se. n that 
the motor and exciter armatures are each provided with a shunt 
winding, and that the motor has an additional winding in series 
with the controller field winding and the exciter armature. The 
motor and its shunt are directly across the mains, and the controller 
armature is in series with the main generator field winding. The 
main generator pressure is approximately 58 volts, and the exciter, 
which hasa bighly saturated field, gives approximately 56 volts 
pressure; as these oppose each otber, it js evident tbat apy fluctua- 
tion of pressure will produce a corre. ponding change in the con- 
troller field current; this is multiplied in the controller voltage, 
which affects the strength of the main generator field —reducirg it 
when the greater pressure is above the normal or exciter pressure, 
and assisting it in the reverse casc. 


The M. E. A. Meeting at Sheffield.—The twelfth annual 
convention of the Incorporated Municipal Electrical Association 
is to be beld at Sheffield from June 24th to 29th, 1907. The 
Council will bave its headquarters at the Royal Victoria Hotel, 
Sheffield. The following is the provisional programme (subject to 
alteration):— 

First рлу. — Tuesday, June 25th. 

Morning. Presidential Address. Reading and discussion of papers. 
Afternoon. Visit to Vickers, Sons & Maxim, Ltd., River Don Works. 


Evening. Reception and dance, given by Lord Mayor of Sheffield, at 
the Town Hall. 


SECOND Day.—Wednesday, June 26th. 
Excursion in the Dukeries (all day). 
Tuin Dav.— Thursday, June 27th. 
Morning. Annual general business meeting. 
Afternoon. Reading and discussion of papers. 
Evening. Members’ annual dinner. 
Fovrtu Day.-- Friday, June th. 
Morning. Reading and discussion of papers. 
Afternoon. Visits to tramway and electric light stations. 

_The following are some of the subjects which will probably be 
discussed during the Convention. The list may be extended or 
altered :—Depreciation ; three-phase distribution; extensions to 
outlying districts; the selling price of current; alternating-current 
distribution. 

_ A detailed official programme wiil be issued in due course, and, 
in the meantime, all communications should be addressed to Mr. C. 
McArthur Butler, secretary I.M.E.A., Staple Inn Buildings, 
Holborn, London, W.C. We areinformed that the social functions 


of the first two days are being arranged with a view to ladies 
joining the party. 


Colliery Ventilating Scheme.—A large and important 
scheme for the ventilation of Murton Colliery—one of the largest 
in the country—is about to be carried out. The workings of this 
pit are very extensive, under an area of many miles radius, and 
the question of supplying the roads, &c., with fresh air is an intri- 
cate and vital one. The air shafts—of which there are two—are 
36 ft. in diameter, and are fitted at the mouth with electrical fans 
of similar dimensions. These fans, it is claimed, are tbe biggest 
and most powerful ever made, and will be driven by motors with 
an aggregate horse-power of 700. One or other of the fans will be 
always at work, creating the current of fresh air and drawing out 
the foul air from the farthest workings of the mine. This ventila- 
tion scheme is part of a greater project of electrification now being 
put in hand at thie colliery, which will place it in the first rank 
among coal pits so far as up-to-date equipment is concerned. 


Electrical Standardising, Testing and Training 
Institution.—On the results of the Scholarship Examinations held 


at Faraday House on March 20tb, 21st, 22nd, 1907, the following 
recommendations are made :— | 


To the Faraday Scholarship of 80 guineas per annum, tenable for two years: 
—J. Manners Smith, Ipswich School. 
To Exhibitions of 90 zuineas per annum, tenable for two years: — L. Wallis, 


King's School, Rochester; G. A. Stevenson, St. George's College. . 
To an Exhibition of 20 guineas per annum, tenable for two years: -W. L. A. 
Rogers, Grammar School, Kingsbridge. 


Special Prizes of 10 guineas each:—H. Wallis, Wellingborough Grammar 
School; W. A. Warren, Bedford Grammar School. : ; 


Occlusion of Gas in Vacuum Tubes.— As the result 
of experiments carried out by Mr. A. A. C. Swinton, and commun- 
icated to the Royal Society on February 28th, it appears that the 
increase in the vacuum of Crookes tubes, which is observed to take 
place, is largely due to the occlusion of the residual gases in the 
glass walls of the tubes. The gas, in fact, is mechanically driven 
into the substance of the glass as the tube becomes “ harder,” and if 
fresh supplies of gas are conveyed into the tube, the process con- 
tinues to take place. Qn heating portions of the glass of old tubes, 
Mr. Swinton found that the inner surface became clouded, due to 
the presence of quantities of minute bubbles, visible with the micro- 
scope, about 0'01 mm. in diameter, and 0:122 mm. from the surface. 
That the gas was mechanically held in the glass, and not chemic- 
ally combined with it, was proved by simply powdering the glass 
in a vacuum, when an immediate fall in the vacuum took place; 
moreóver, when the residual gas consisted of helium, which does 


not combine with avything at ordinary temperatures, similar resalte 
were obtained, 
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Dockyard Electrical Cricketers.—A smoker in aid of 
the cricket team that is being formed in connection with the elec- 
trical “engineers’ department of Devonport Dockyard was held 
recently at Plymouth. The president of the team is Mr. Phillip 
Watts, the firet assistant to the electrical engineer. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ErnmOTBRICAL Review posted as to their movements, 


Central Station Officials.—The Dover T.C. has 
appointed Mr. RicHABD Слгрваск as draughtsman and distribution 
assistant at the electricity works. 

Mr Н.В. MaxwELL, burgh electrical engineer at Partick, has 
accepted an appointment with Mes-rs R unert & Lenz, of Johannes- 
burg, &nd will be sailing about the micdle of May. 


Tramway Officials.—In the presence of a large gather- 
ing of the Bournemouth Corporation tramway employés, at tbe 
generating station, Southcote Road, on 28th ult., presentations were 
made to the following officials, in view of their approaching mar- 
riages :— Mr. Н. G. ANDREws (solid silver salver), Mr. J. Н. Сніск 
(onyx clock and ornaments) Mr. H. Baker (cheque) Hearty 
cheers were given for the tbree gentlemen snd tbeir future wives. 
The presentations were made by Mr. J. Bulfin, borough electrical 
engineer. 

Mr. GEORGE CARDWELL, marager of the Leeds branch of the 
Brush Electrical Engineering Co., has been appointed manager of 
the Hartlepool tramwaye. 

The Nelson Corporation electrical tramway employés have 
presented Mr, J. W. Hupson, chief inspector, who has been 
appointed manager of tbe motor-omnibus system at Todmorden, 
with a rosewood inkstand and writing outfit. Mr. G. W. 
Naylor, chief assistant in the electricity department, made the 
presentation, 


General.—Mr. Smpnry Ransom, A. M. I. E. E., of the 
electrical department, Midland Railway, London, was married at 
West Ealing on March 30tb, to Miss Josephine M. Davies, of 
Armidale, Australia. To mark the occasion be was presented by 
the staff with a handeome walnut overmantel, suitably inscribed. 

On the occasion of bis marriage, Mr. T. W. BRoapBENT, Electrical 
Engineer, East Parade, Huddersfield, has been presented by his 


employés with a music cabinet and a framed photograph of the 


employés. 

Mr, A. F. Goopwin, for many years in tbe Supply Department 
of the General Electric Company, has severed that connection, and 
has joined the staff of Meesrs. Thomas L. Scott & Co, Ltd., 28, 
Mar in's Lane, Cannon Street, E.C. (late of London Wall 


Buildings). 


Obituary.— We regret to learn of the death of HERR 
FRIEDRICH UPPENBORN, engineer of the München City Electricity 
Worke, which occurred on March 25th. He was 48 years of age. 

Reuter reports from St. Petersburg the death of M. TRUBAT- 
CHEFF, director of the St. Petersburg Telegraph Agency, which 
occurred on March 25th. 

Mr. Тномаз Epwarn Jackson, an electrical engineer, 22 years 
of age, and brother of Mr. W. A. Jackson, the borough electrical 
engineer at West Bromwich, was accidentally killed Jast week. 
Deceased, who was employed at the electricity works, was in 
the habit of going from his home to the works on & motor 
bicycle, and it was while he was so riding that he was run into by a 
horse and trap and killed. The occupants of tbe trap were censured 
by the jury for driving away after the accident. Deceased’s state- 
ment just before his death was that the trap was on the wrong side 
of the road. 


CITY NOTES. 


Cork Electric Tramways and Lighting Co.. Ltd. 


Mn. А. R. Monks presided at the annual meeting, held at 83, 
Cannon Street, E.C., on Wedneeday, March 27th. He moved the 
adopted of the report (see ErrEcTRICAL Review, March 22nd), and 
this having been seconded. 

Mr. J. В. Concanon, а large shareholder, objected to the 
smallness of the provision made for depreciation (£2,500*. 
He had referred to the same question at last years meeting, 
and now returned to it, because it was a very serious matter. 
He contended that at least 2 per cent. of the actual cost 
of replacing the whole of the plant and machinery, &c., ought to be 
put by for depreciation and renewals as distinct from ordinary 


+ 


repairs. He had been connected with tramways for many 
years. All of them who were interested in tramway companies 
claimed from the income-tax commissioners a rebate of 4 
per cent. for the depreciation of plant, machinery and 
permanent way. Glasgow tramways allowed 43 per cent. 
upon the total cost: He said that the company should 
put by 2 per cent., and unless he bad a satisfactory explana- 
tion, or unless the chairman expressed an intention of meeting 
the situation in the very immediate future, he would have 
to move a resolution on the point. His epinion was that tbe 
Courts would not allow the payment of dividends until depreciation 
bad been provided for, and he quoted the case of Davison v. Gillies 
in support of his contention. Some conversation followed con- 
cerning the provision for depreciation made by some companies, 
and tbe want of provision in the case of other companies, but as 
the chairman did not answer to Mr. Concanon's satisfaction, 
he moved the following amendment: “That the report and 
accounts be received, but that payment of the dividends be 
suspended pending the report from a qualified independent 
electrical engineer ир. п the sum necessary to set aside as 
reserve for depreciation and renewals of the c mpany’s property. 

The CHAIRMAN, in reply, said that since Mr. Concanon's remarks 
& year ago, they had considered the question of a further monetary 
reserve. Of course, they would all like to bave their company 
str.ngthened as far as possible, aud Бае far greater reserves, but 
t'ey had ропе very carefully into the m-tter, aud had made com- 
parisons with nearly all the tramways in Great Britain, and found 
tbat the company. in proportion to its capital and other matters, 
had a very substantial reserve fund. Very few, even municipal 
bodies, had shown a greater percentage. It was very fine to talk 
about prosperous concerns such as the Anglo-Argentine, but they 
could not possibly place their reserve fund on a similar basis. 
There were very large tramway companies with double and treble 
the capital of this one which bad not relatively the same reserve. 
They felt that they were justified in not baving such а large 
reserve, because of the great increase in the lighting and power 
department. If it were a tramway matter alone, he dared say 
there would have been some justification in striving to build up a 
larger reserve. He could make no promises at present to follow 
out Mr. Concanon’s proposition. 

The amendment was seconded by Mr. E. G. Concannon. 

Mr. J. B. Concanon said he objected to tbe amount being tixed 
haphazard. Had they noone in their mind who would within 
12 months make an investigation and report, and would they be 
prcpared to act upon his report ? 

The CHainman remarked that he was not prepared to say that 
they would. They did not think that Mr. Concanon's suggestion 
on the whole matter was a fair one. 

Mr. MARTINDALE asked if Mr. Concanon would be satisfied if 
they showed that they were putting by as much as any other 
company. | 

Mr. Concanon said: No. He would be satisfied to leave the 
matter to their friends in Germany, although they were interested 
in the ВТ.-Н. Co., who owned three-fifths of the capital. He 
asked what was the basis upon which the directors fixed £2,500 
а year. 

The Снлївмхх said it was a round sum which, after paying 
dividends on the preference and ordinary shares, they could put 
away. | 

Mr. Сокслхок: "If you have no surplus after paying the 
ordinary you put nothing away?” 

The CHAIRMAN said that this was an illogical argument. 

After a great deal of conversational discussion of the kind briefly 
indicated above, the amendment was put to the meeting, and lost 
by two votes to six. 

Mr. Concanon said be would demand a poll, but on ascertaining 
that the board bad tbe B.T.-H. proxies, he withdrew that demani. 
He left the meeting, ttating that he would teke proceedings at 
once to test the legality of the action of the directors in the 


matter. 


Gateshead and District Tramways Co., Ltd. 


Тн company held its annual meeting on March 27th at 
Donington House, London, Mr. C. R. Greene presiding. The 
profits for the year were a record in the company's history. The 
total revenue amounted to £52,622, an increase of 42.870; while 
the profit, atter deducting all expenses chargeable to revenue, includ- 
ing repairs apd maintenance and interest on mortgage, amounted 
to £19,928, a net improvement of £5,876. The total balance avail- 
able for distribution amounted to £20,333, which the directors 
recommended should be allocated as follows: To depreciation and 
reserve fund, £3,000; to writing off balance of expenses of obtain- 
ing advance on mortgage from Scottish Widows’ Fund, £1,859; to 
provide for a dividend for the year ор £12,610 6 per cent. prefer- 
ence shares, £756; to provide for dividend on £120,000 5 per cent. 
preference shares, £6,000: to pay a dividend on the ordinary shares 
at 6 per cent. on £135,000, 48.100; and to carry forward £623. 
Although the increase in the trafic receipts was due to a great 
extent to the exceptionally favourable weather experienced during 
the year, the directors considered it very satisfactory that, leaving 
out of consideration the saving due tothe decreased cost of energy, 
the expenditure incurred to obtain the additional & 2,526 in receipts 
was Only approximately £400. In the last report the directors 
stated that under the new agreement with the County of Durham 
Electric Power Distribution Co. a saving of £2,000 per annum was 
anticipated. The anticipated saving bad been more than realised, 
the actual amount being £3,392. 
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Metropolitan Electric Tramways, Ltd. 


TRE annual general meeting of the above company was held at 
Salisbury House, E.C., on Wednesday last week, under the chair- 
manship of Mr. E. Garcke. 


In moving the adoption of the report (see ELECTRICAL REVIEW, 
March 29th, page 526), the CHA1RMAN said that the net result was that 
they had made £30,800 more gross profit in 1906 than in 1905, 
£26,000 of which was derived from the working of tramways and 
light railways; £3,600 was additional dividends received; and £400 
sundry items. But they had had more expenses, amounting to 
£24,900, made up of repairs and maintenance; £1,732 written off pre- 
liminary expenses, the payment of £8,800 more to the Middlesex 
County Council as rent on the capital expenditure they had incurred ; 
£1,521 to the London County Council by way of rent for use of 
their line at Highgate Archway; £3,816 more in respect of 
interest on debentures and loans; and £3,218 more in general 
items. Another item, which appeared upon a comparison of profit 
and loss for this year and last, was the dividends they bad received 
from the North Metropolitan Tramways Co., amounting to £54,952, 
of which they had only taken credit for half, and carried 
forward the other half to be dealt with next year. The capital 
account had increased by £187,000, due to the completion of the 
purchase of the Harrow Road and Paddington undertaking, 
and the reconstruction and electrical equipment of that under- 
taking, and also the electrical equipment of five additional miles of 
tramways and light railways which had been completed in the 
past year. It was also partly due to some further advances to the 
power company in which they were largely interested. The tem- 
porary loan of £220,759, and the guarantee of debentures of the 
North Metropolitan Co., £52,700, were items which had both dis- 
appeared since tlie closing of the books. They would remember 
that the lease of the North Metropolitan Tramways, in which they 
held £78,000 out of £110,000, was sold to the London County 
Counci In the past year they had received in respect of the sale 
£274,764, which had been applied to the discharge of the two items 
he had referred to. The original amount of the debentures was 
£150,000, but £97,300 had been cancelled by redemption, and 
£52,700 had been paid off. £76,200, out of the £97,300 which had 
been cancelled, had been re-issued by tbe tompany under the 
scheme he explained last year. The item of £9,500 for temporary 
deposit in the joiut names of the company and the Willesden Urban 
District Council had now disappeared. They had now clese upon 30 
miles of tramways and light railways open for traffic, and bad carried 
36,000,000 passengers in the past year, which was an increase of 
7.500,000 on the preceding year. They had taken an average of 
£7,500 per route-mile, which was quite up to their expectations, and 
might be regarded ав satisfactory. They expected to open 
six additional miles in the present year, but they must 
not be surprised if the receipts per route-mile suffered a 
slight diminution, because the new lines would probably 
not be relatively quite so remunerative as the lines they had 
already opened.  'lhere was no doubt in the minds of tramway 
directors that the tendency to reduce fares had been carried too far. 
Twenty years вро when tramways were worked by borses the 
average fares throughout the country were l'6d.; 10 years ago, 
when worked by steam, they were 1°3d ; and at the present day 
when most tramways were worked electrically, the average was 
only 11d. That was to say that, notwithstanding the enormous 
improvements of the service, the greater facilities they gave the 
public, and the much longer distances they carried them for the 
same fare, the Average fare per passenger had been reduced by 
something like 5d. per passenger. 'Гоєу felt, in common with other 
tramway companies, that the limit had been reached, and that not 
ошу must they make definite protests against any further reductions 
of fares, but it belioved them as men of business to make very great 
efforts to see whether some readjustment of fares could not be 
obtained. These fares had been reduced by socialistic demands to 
which local authorities bad been very subservient, and they now 
partook of the nature of acompul-ory philanthropy to one class of 
the community atthe expense either of the rest of the travelling 
public, or the shareholders or the ratepayers who owned the 
undertaking. There was also great inequality in these low fares. 
On their lines workmen could travel for five miles for 1d. before 
8 o'clock in the morning. Now the workmen might be in receipt 
of very good wages, and might be much better able to pay the 
average normal fare than the clerk who travelled an hour later. 
There were other questions relating to the traffic problem which 
they thought ought to be considered by some impartial authority 
free from political considerations. They hoped that some con- 
sideration would be given fo the recommendations of the Traffic 
Commission, and certainly a Traftic Board should be appointed. 
Such a board was not merely needed for London requirements, but 
would be exceedingly desirable for the whole of the United Kingdom. 
Dealing next with the electrical power business, the chairman said 
they thought very highly of it. The volume of trade had steadily 
increased, and the undertaking was now yielding a very fair return, 
and there were indications that the returns would go on improving. 
It was satisfactory to be able to say that since they had started the 
business of power supply in the very large area they controlled, no 
other electric light station had been erected either by other com- 
panies or by local authorites, and they were at present supplying 
electricity in bulk to both local authorities and companies, and he 
had every reason to believe tbat that kind of business could be 
largely increased. Amongst private firms supplied with energy was 
the Edieon & Swan lamp factory at Ponder’s End, and they were so 
satisfied that they now worked the whole cf their machinery 
electricity, and had done away with their steam plent. Inemmuc 


as they were doing their duty, and no one had any cause for com- 
plaint, it was a matter of surprise to them that they should be so 
frequently disturbed by what was now known as the London power 
problem. They were outside the London area, and might fairly 
ask to be left alone by the L.C.C., but for three years they had been 
put to the expense of fighting Bills in Parliament. He could only 
hope that the recent change in tbe constitution of the L.C.C. would 
produce a moditication of the policy of the late Council, which had 
always found expression ia an attack upon capital whenever capital 
promised to be remunerative. Their investment in the power com- 
any was Dow fairly large. They had £230,000 invested in shares 

and £150,000 in loans. There was no doubt that а very consider- 
able capital was necessary for the development of such a business, 
and it was & matter for consideration by the directora whether it 
would not be well that the Power Co. should to some extent be 
separately capitalised instead of being dependent upon the assist- 
апсе of the Tramway Co. While they had no desire whatever to 
part with their large interest in the compary or in any way to lose 
their control of the business, yet it was a matter for consideration 
whether it would not be better that апу further capital required by 
the power business should not be raised by independent capitalisa- 
tion. 

Sir ERNRST SPENCER seconded the motion. 

Mr. INNEs asked what tbe reason was for only taking credit for 
half the North Metropolitan Tramway Co. dividend this year. 

The CHAIRMAN said they bad received in past years about £24,000 
а year from the North Metropolitan Tramways Co. as dividends, 
and as last year they received £55,000, it was thought well not to 
have all their cake at once, as it might be convenient to have half 
next year. In additiou to that, the capital account of the North 
Metropolitan Tramways Co. had not vet been adjusted. 


Tne motion was then carried and the retiring directors were re- 
elected. 


South London Electrie Supply Corporation, Ltd. 


THE ordinary general meeting of this company was held on Tuesday, 
March 26tn, at the Cannon Street Hotel, Mr. J. Atherton presiding. 

In proposing the adoption of the report (see ELECTRICAL Review, 
March 22nd, page 486), the CHAIBRMAN said that the satisfactory 
progress of the company had been maintained. The number of lamps 
connected was equivalent to 24,208 of 8-c.p., the largest increase 
since the company first started. That number had already been 
added to since the commencement of the current year, and there 
were a large number of customers awaiting connection. Tne 
number of units sold for industrial purposes bad increased by about 
40 percent. more than the units sold for the same purpose last 
year. la consequence of the negotiations, the board had been 
pressing forward with the manufacturers, a large numberof customers 
had been obtained, to whom they were now supplying power 
for motor purposes. Special attention had been given to the supply 
of power for factories and for electric driving purposes, and they 
had increased that particula: business by about £1,400. They had 
had to still further reduce the charges for current to customers, 
as they found that although their output was larger, the gross 
profit did not increase proportionately. They had only had the 
benefit of the tramway contract with the London County Council 
for six months, as compared with 12 months in last year's figures. 
The contract, which expired in May of 1905, was extended till July 
of last year, but the terms of the transaction were such as to only 
allow for a small margin of profit. They must, however, remember 
that they had had that contract when the company was in the 
early stage of its existence, and although they, needless to say, 
regretted its loss, they must remember that it was of great 
assistance to them. He referred last year to the fact that 
they did not intend spending so much money in oppoeing Bills in 
Parliament affecting the company’s interest, and last year they 
only spent £327, as against £1,950 in the preceding year. This 
year allthe electric lighting companies had combined together and 
promoted а Bill for their mutual interests and for the supply of 
electricity in bulk, and they had joined the scheme. Their 
expenditure on that score, however, would be very small, only 
&bout £150. "There were two other Bills in Parliament, one 
promoted by the London County Council, and the Administrative 
County of London Electric Supply, but having regard to the result 
of the recent County Council elections, the ultimate issue of the 
Council's Bill appeared to be remote. The capital expenditure, he 
was pleased to say, was on a moderate scale. They had laid 10 
miles of additional feeders, because they found they were an abso- 
lute necessity to deal with the increased business of the company. 
Six sub-stations had been constructed, so as to deal more efficiently 
with the high-teusion work cf the company. "They did not expect 
to incur any additional capital expenditure this year other than 
was required for the extension of the company's business to meet 
the increased demands. The debentures would fall due in April, but 
they bad decided to borrow a loan from their bankera, and wait 
until the money market was more firm rather then issue new capital. 
They still held the record for the lowest price per unit of any 
metropolitan electric company, notwithstanding the fact that 
they had not the same facilities as other companies. Anagreement 
had been made with the railway company, to that they could have 
their coal borae direct to the works, and the siding was in course of 
construction. With regard to the balance available for distribution, 
that, be thought, might be considered satisfactory. They had an 
available balance of £13,555, and they proposed to pay a 8 per cent. 
dividend and carry forward £3,805 to the next yeaf. 

Mr. Rrxox seconded the motion, and the report was adopted, 
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Bruce Peebles & Co., Ltd. 


TRE directors’ report for 1906 says that the net trading profit for 
the year, after providing for depreciation and all necessary charges 
in connection with the management of the business, amounts to 
£45,993. Deducting directors’ and managing directors’ remunera- 
tion and auditors’ fees, interest on debentures and income tax, there 
is a balance of £38.344, to which is added £7,271 brought forward 
at December 31st, 1905, making the total to be dealt with £45,615. 
There was paid in September last 6 per cent. preference dividend 
for the half-year to June 30th, 1906, requiring £4,275, and a similar 
amount for the last half-year. There is also to be placed to the 
preference shareholders’ speclal reserve fund, as provided by the 
articles of association, being not less than 10 per cent. of the net 
profits, £3,834, while a dividend, at the rate of 6 per cent. per 
annum, on the ordinary shares in respect of the year ending 
December 31st, 1906, less income tax, absorbe £7,123. There is 
devoted to writing off the balance of expenses in connection with 
issue of shares and debentures in 1905, and the whole of the ex- 
penses of the issue of shares in 1906, £7,335; £12,000 is transferred 
to general reserve account, and £6,772 is carried forward. The 
preference shareholders’ special reserve fund is invested in trustee 
securities, and, including the sum to be transferred thereto, will 
amount to £11,557. The general reserve account, in^luding the 
sum to be transferred thereto, will amount to £27,000. The shares 
acquired by the company in power and traction companies, as part 
payment of certain contracts, have been valued by the directors 
considerably under par, and they believe the valuations to be 
reasonable. In order to cope with the expansion of the company’s 
business, it is proposed to increase the borrowing powers of the 
company by £100,000, and notices calling an extraordinary general 
meeting for this purpose accompany the report. 


Johnson & Phillips, Ltd, 


TRE directors’ report, to be submitted at the second annual general 
meeting to be held at Winchester House on Monday, April 8th, 
says that it will be seen by the profit and loss account, that the 
profit for the year ended December, 1906, on trading account, &c., 
after making provieion for bad and doubtful debts, and after 
charging to revenue upwards of £4,700 for msintenance of 
buildings, plants, &c., amounts to £33.165, plus balance brought 
forward £6,030 = £39,195 2s. 10d. There is deducted for deprecia- 
tion on buildings, plant, &, £5,590, for remuneration of directors 
aud auditors’ fees £1,360, for interest on debenture stock £8,634, 
leaving available for dividend a balance of £23,702. It is proposed 
to pay a dividend at the rate of 7 per cent. per annum on the 
175000 ordinary shares, requiring £12,250, leaving to be carried 
forward £11,452. The directors are pleased to report tbat the 
business of the company has been well maintained during tbe year, 
notwithstanding the fire at the works, which was mentioned in the 
last report. The damage done has been repaired, and the depart- 
ment is again in full working order. The directors have entered 
into a contract for the erection of two additional workshops. which 
wil be equipped with machinery and appliances in accordance 
with the most modern practice, this being necessary to enable the 
increase in the business to be successfully dealt with. 


Bournemouth and Poole Electricity Supply Co.. Ltd. 


Мв. А. Н. Sanperson (chairman) presided on Wednesday last 
week, at the offices, Moorgate Court, at the meeting of this 
company. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
March 15th, page 446), he congratulated the sbareholders on the 
satisfactory result of the last year's working. The increase in the 
receipts from sale of current and meter rentals was greater than 
they had been able previously to show, and the gross receipta from 
all sources were distinctly good in spite of several drawbacks and 
unfortunate deductions to which he would refer. They were able 
to show a record increase in the опіїѕ sold, and a good increase in 
the lamps applied for. With reference to the balance-sbeet, the 
£75,000 44 per cent. preference shares account was the same as 
before, but the 6 per cent. second preference shares had increased 
to £149,667. Up to date they had expended £390,168, of which 
£26,680 was expended in the past year. As they were aware, there 
was а possibility that at some date not very far distant they 
would have to spend a good deal on buildings and machinery, 
but so far as mains were concerned, they regarded them 
as the most remunerative portion of their expenditure, and 
while they were looking forward to the time when the expenditure 
on machinery and buildings would come to an end, yet the expen- 
diture on mains must continue for several years to come. This 
was a healthy sign of the progress and vitality of their business, 
snd while they had fresh fields to open up, the shareholders would 
not regret the expenditure. Turning to the revenue account, they 
would see that the progress shown during the year had been very 
remarkable. In spite of the fact that they had had to write back 
so large a sum as £1,200 in respect of tramway supply, there was 
an increase of £4,630 on account of sale of current and meter 
rentals. This writing back of £1,200 was due to the arbitrator's 
award in respect to the Christchurch tramways taken over by the 
Corporation, and had to be submitted to. The total receipts 
showed an increase of £3,991. On the debit side of the account, 
coal, fuel, oil, waste and water had increased by £1,024, and 
although this might seem alarming, yct seeing that they had sold 


604,472 more units, they must naturally expect to see an increase in 
there items. Summed up, however, while there had been an increase 
of 30 per cent. in the units sold, the increase in cost was only 
15 per cent. Rent, rates and taxes showed an increase of over £300. 
As to the net revenue account, the two principal items which called 
for attention were the leasehold and special redemption funds and 
interest account—£1,256; and the amount carried to reserve for 
depreciation, £3,009. Taking these two items it would be seen tbat 
they had written off this yearin respect of reserves and redemption 
£4,256. With regard to depreciation, the reserve stood at £16,387. 
He was well aware that there was much to be said on this weed 
question of depreciation, but all things considered, he felt they 
were doing fairly well under the circumstances, although he hoped 
before long they would be able largely to increase this tigure. 
Turning to the general progress of the business, he thought it was 
satisfactory, It was true that the lamps applied for, although 
amounting to tbe substantial number of 13,595, were not quite up 
to the figures of the previous year, but on the other hand the increase 
in the units sold was far grester then they had had in any 
previous year. At the same time, it was but fair to state that this 
was due not only to the general progress of the business, but to the 
larger number of units taken by tbe tramway company since open- 
ing the Christchurch section. Parliament had confirmed the Board 
of Trade order for the lighting of Swanage, and they considered 
that this was a town with a future. They had received £5,573 from 
the Richmond Co. on account of the shares they held and the 
money they had advanced. In conclusion, the chairman said that 
the company possessed a prosperous and growing business, and be 
believed it would continue to be ^ prosperous concern and prove a 
good and reliable investment. 

Mr. J. A. Hosxer seconded the motion, and the report was 


adopted. 


Mersey Railway Со, 


MR. Jas. FALCONER presided at the half-yearly meeting held on 
March 28th at Worcester House, E.C., and in moving the adoption 
of the report (see ELxCrRICAE Review, March 22nd, page 489), he 
said that the accounts showed that the progress of the company had 
been satisfactorily and steadily maintained as regards passengers 
and receipte. That progress had now been continuous from the time 
that the company adopted electrical traction. For the last half- 
year of steam working (December, 1902) the number of passengers 
carried was 3, 357, 000; for the half-year just closed the number 
carried had been 6,237,000, an increase of 85 percent. The receipts 
for the last steam half-year were £29,470; and for this last halt 
£47,359 —an increase of over 60 per cent. The receipt per passenger 
carried was not so great as it used to be, as they bad been charging 
lower fares, and a larger proportion of the passengers bad heen 
travelling third-class; the average receipt per passenger was 1'29d. 
in 1902 and l'6sd. in 1906, an average of 11 per cent. less. While 
this was so, undoubtedly the reduction in the fares and improvement 
in the accommodation for third-class passengers had materially con- 
tributed towards the increase in the number of passengers and in 
the receipts. Asa matter of fact, those figures of improved traffic 
and reccipts were undcubtedly due tothe very exceptional facilities 
which, under the new service, they had been able to give to the 
public. The increase was due partly, no doubt, to greater travelling 
on the part of the public between Liverpool and Birkenhead, 
but it was also greatly due to the development of the 
district, which arose again from the greater facilities. Experience 
showed that the public were very largely influenced in selecting 
residences by the travelling facilities that were available. The 
reward of the Mersey Railway Co. would only be fully reaped when 
the development of the districts in which it was interested bad 
fully taken place. That had been the foundation of the policy of 
the board. After referring to the important place that they felt 
the motor omnibus service, which they started about a year rgo, 
ought to fill in connection with such development, and the legal pro- 
ceedings that had followed at the inetigation of the Birkenhead 
Corporation, he said that pending the result of the Corporation's 
appeal to the House of Lords they were not running the 'buses. 
The working expenses for the half-year had increased by £1,500, 
but £775 of that was for the renewal of the storage battery at the 
generating station. 

Mr. R. Cooper seconded the adoption of the report. 

A SHAREHOLDER asked for information respecting the future 
prospects of the line. 

The CHARMuAN said he bad hitherto consistently refrained from 
expressing an opinion. It was obvious that there was great possi- 
bility of development, because if they had an increase of 60 per 
cent. in the receipts in the course of four years, which was still 
being maintained, they had evidence of a district which was 
capable of development, and traffic capable of development, but as 
to how far it could go, that was inquiring into considerations which 
it was impossible to determine at the present moment. It would 
largely depend upon the action of the Birkenhead Corporation. 
Another point was that the Birkenbead joint lines bad indicated 
that they contemplated electrification of their lines from Rock 
Ferry to Chester. That would add largely to the volume of traffic 
over the Mersey Railway. The Wirral Railway, too, had power 
to electrically work their line, but if they were to adopt electric 
traction, the increased facility which that would give to the travel- 
ling public in the district would largely increase the traffic that 
they would pour through this railway. But he could not tell when 
the Birkenhead joint lines would adopt the change, nor when the 
Wirral Railway would abandon steam working; therefore, it was 
impossible for him to form an opinion which would be of real value 
as to the future, Steam working was now practically antiqnated. 
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He шо the lines оп the Cheshire side would adopt the best 
method because it would pay them best, but he could not tell. 

A SHAREHOLDER, who had put his savings into this company, 
and into tramway companies and lost it, and was now out of a 
situation, put his case before the directors, and said that as the 
officials were the only ones who would be able to make anything 
out of the company for a hundred years, he would be grateful if 
they would take him into their employ. Тһе CHaIRMAN gave a 
most patient hearing to his complaint, which was unfolded at con- 
siderable length, and asked him to write to the secretary. He said 
it would be no good for him (the chairman) to be despondent 
with regard to the company, but the last shareholder should 
criticise the advice upon which he originally put his money into 
those concerns, before he and those working with him now had 
to do with the company. The business of the present board had 
been not to mourn over the past, but to do everything they possibly 
could to improve the condition of working. | 

The report was adopted. 


The Wycombe Borough Electric Light and Power 
Co., Ltd. 


Tur directors’ report states that further progress has been made 
by the company during 1906, the connections having risen from 
40,983 to 46,048, being an increase of 5,065 equivalent 8-c.P. lamps. 
The result of the year’s trading, including a balance of £125 brought 
forward from the previous year, shows a profit to the credit of the 
net revenue account of 44,440, and after paying interest on deben- 
tures and outstanding accounts, £3,096, and a proportion of the 
cost of exhibition expenses, £96, there remains a balance of £1,247. 
The directors recommend the payment of a dividend at the rate 
of 2 per cent. for the year, which will absorb £800, that £200 be 
placed to the reserve fund for depreciation of plant, and £100 to 
reserve for bad and doubtful debts, leaving a balance of £147 to be 
carried forward. 


, 


Willans & Robinson, Ltd. 


Тнк directors’ report for the half-year ended December 31st, 1906, 
states as follows :— 

„At Rugby, after writing off 46,774 for deprecistion, the accounts 
show a profit of £22,798. The Rugby profit commences to approxi- 
mate to that earned a few years ago. At Queen's Ferry there is a 
loss of £12,204, comparing with a loss of £10,620 in the preceding 
half узат. The increase is due to temporary causes, and better 
figures are expected for the current half-year. Asthe loss includes 
£7,612 for de, гесіаѓіоп, and a contribution of £2,538 for debenture 
interest and directors’ salaries, the true loss is a small опе, and does 
not greatly exceed the expenditure which would be incurred for 

.upkeep and maintenance if the works were closed. As bas been 
explained before, the works have been kept open on a small scale 
mainly to enable the company to offer them for sale as a going 
concern, and without any intention of further developing the 
business at present, which would require a material increase of 
capital. The net result fur the two places is a profit of £10,594 for 
the half-year, comparing with a loss of £6,535 in the preceding 
half-year, and with mu h heavier losses in 1905. The directors 
congratulate the shareholders upon the growing success of the effort 
to create new branches of business at Rugby to take the place of 
those which, through the operation of various causes, have ceased 
to be profitable. The half-year’s profit at Rugby, if it could be 
distributed, would suffice to pay substantial dividends upon both 
classes of shares. Under the present arrangements, the profit 
cannot, of course, be distributed, firstly because the loss at Queen's 
Ferry cancels a large part of it; secondly, because all that is left 
after that deduction, and, in fact, all the profits it will be possible 
to earn for some years, will be required to make good the accumu- 
lated loss shown in the balance-sheet, plus the further loss 
which must accrue when the Queen's Ferry works are sold, 
necessarily at a price greatly below that at which they 
now stand in the accounts. Under the circumstances, and as 
the only means by which the company can be put into a position 
to pay dividends upon either class of shares, the directors strongly 
recommend that application be made to the High Court for per- 
mission to reduce the capital by an amount sufficient to cancel the 
loss. If permission is granted, based upon an equitable arrange- 
ment between the two classes of shareholders, there is every reason 
to hope for an early resumption of dividends. A scheme for 
reducing the capital of the company and restoring the company to 
a dividend-paying condition has been drawn up after consulta- 
tion with many of the larger shareholders, and with the 
assistance of eminent counsel, and it is believed to fairly 
balance the claims of the two classes of shareholders, and to 
be beneficial to both. The directors strongly urge its acceptance 
with a view to immediate action. If the scheme is carried through 
promptly the profits of the current half-year should be available 
for division at the next ordinary meeting. It is necessary that 
separate meetings be held of the preference and ordinary share- 
holders respectively, to pass resolutions approving the scheme, also 
that the ordinary half-yearly meeting be followed by an extra- 
ordinary meeting for the purpose of passing the resolutions 
required to give effect to the scheme. Owing to the considerable 
number of shareholders required to be personally present to form a 
quorum at both the separate meetings (without which no resolutions 
can be passed), the directors urge that all shareholders who can 
possibly attend should do so, and that all those shareholders who 
desire to see the scheme carried out, whether they expect to attend 


the meetings or not, should sign and return the proxies now sent to 
them, for use in the event of their absence. If they are present the 
proxies will be of no effect and the shareholders will be entitled to 
vote in person. It has been arranged to hold the necessary 
meetings on one day, to suit the cohvenience of the many share- 
holders who hold shares of both classes. Separate notices are 
issued of the following meetings: — At 11.0 a.m. separate meeting 
of preference shareholders; at 12.0 noon, separate meeting of 
ordinary shareholders; at 2.30 p.m., balf-yearly ordinary general 
meeting ; to be followed by an extraordinary general meeting ; all 
at the Cannon Street Hotel, on Tuesday, April 9th.” 


Madras Electric Tramways (1904), Ltd, 


THE third annual general meeting of the above company was held 
at Dashwood House, on Thuraday, March 28th. The meeting was 
held in private; and the representative of the ELECTRICAL REVIEW 
had to be content with а copy of the report and accounts. The 
report stated that the accounts for the year ended December 31st, 
1906, showed a profit in Madras of £7,887, to which had to be 
added the sum of £232 brought forward from last year, making a 
total of £8,119. After debiting interest and London office 
expenses, making provision for the debenture stock sinking fund, 
and transferring £1,000 to the depreciation and renewal fund, 
there remained a balance of £1,199. A dividend of 6 per cent. per 
annum on the preference shares from date of issue absorbed 
£312 10s., and a dividend of 1 per cent. per annum on the ordinary 
shares (whereof а moiety was distributed in October last) required 
£710, leaving to be carried forward £176. "The extensions of the 
tramways referred to in last report were not completed until 
December 24th, 1906, and the additional capital was therefore un- 
productive for the greater part of the year. "With the increased 
traffic to be derived from the extensions, improved results might be 
expected for the current year. The directors reported with deep 
regret the death of the chairman, Mr. James William Barclay. 
They recommended the election of Mr. Walter S. B. McLaren to 
fill the vacancy on the board. 


Anglo-Argentine Tramways Co., Ltd. 


THE directors’ report the result of the combined systems (Anglo- 
Argentine and City of Buenos Ayres Tramways Companies), for the 
year 1906 as follows:—Gross receipts, £819,219; less working 
expenses (which include various items amounting in the aggregate 
to £65,816, carried to depreciation renewals funds, in addition to 
the amounts expended on ordinary maintenance), £532,597, leaving 
£286,622, plus £10,214 brought forward, leaving £290,836. Of thie, 
debenture interest and sinking fund required £16,562 ; annuity paid 
to “City” company, 471,060; preference dividend, £71,602; 
interim dividend on 207,000 ordinary shares, £35,298 ; sinking fund 
for the redemption of preference and ordinary shares, £4,200; 
investment depreciation account, £5,000 ; carried to reserve fund, 
4 20,000; leaving a balance of £73,214. The directors recommend 
a final dividend of 48. per share, free of income-tax, on 320,000 
ordinary shares, which will absorb £63,133, making with tbe interim 
dividend of 4s. per share, 8 per cent. for the year, leaving the sum 
of £10,081 to be carried forward. Practically the whole of the 
" City" system was being worked electrically by the middle of 
September. The profits for the year were materially benefited by 
the fact that a substantial portion of the “City” system was in 
operation during the first half of the year, whereas no dividend was 
payable for that period upon the new ordinary shares issued to 
meet the cost of electrification. : 

Heavy repairs have been necessary throughout the year in order 


to keep the permanent way in good condition, particularly in 


streets paved with aspbalt, where the concrete beam has, whenever 
possible, been practically renewed entirely with greater depth and 
breadth to be able to withstand the heavy traffic. In one or two 
places where new asphalt paving has been laid, trials have been 


made of a new base for the tracks, hard wood sleepers being laid at 


intervals in the concrete connecting the beams under the two rails, 
and it is thought that the weight upon the track will thus be more 
evenly distributed over а greater area, avoiding vibration and 
consequent deterioration of the paving. The old Anglo“ tracks 
have shown considerable deterioration during tie year, not only in 
asphalt, but also in wood and granite paving, and there is no doubt 
that the concrete beam originally laid is not of sufficient dimensions 
to suit the condition of the soil and the class of traffic it has to 
support. Wherever we have opened the paving to pack the tracks, 
therefore, we have endeavoured to strengthen the concrete beam as 
far as possible, and in this manner the whole of our tracks will 
gradually improve in solidity and require less repairs.” The work 
of renewing the old Anglo" trolley wire wherever necessary was 
continued during the year, nearly 17,000 metres of wire having 
been changed, with the consequence that the number of breakages 
has diminished very considerably, and а special insulated suspen- 
sion appliance of steel wire to hold up the trolley wire in case of 
breakage at crossings and sectional insulators, has further contributed 
to this end. In addition to the ordinary work of repairs to cars, 
foundry work, electrical and mechanical work, carpentry, &c., carried 
on in the workshops during the year for the proper maintenance of 
the company's rolling stock, installations, appliances and properties, 
the construction of 50 new car-bodies was undertaken, 25 of them 
having been concluded and placed in service during the year. 
These cars have been built upon a design which contains the best 
points of all the other cars, with modifications and improvements 
found to be necessary and advisable in practice, and the manager 
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reports that they have proved a great success, their principal 
advantages being their great strength, and the ease and rapidity 
with which any slight repairs can be carried out. Besides these 
motor-cars, some 30 open and 39 closed horse cars were converted 
into trailers. 

“In the month of December the capacity of our cars was taxed to 
its utmost, and on certain days the want of more cars was very 
badly felt. The population has increased during the year by 6 per 
cent., and the tramway traffic has increased 19 per cent. There 
has been an increase in passengers since 1901 of 59 per cent., while 
the receipts have only increased by 54 per cent. So that the 
travelling public have profited to the extent of $285,000 paper in 
fares in addition to travelling more comfortably and more 
expeditiously than five yesrs ago. During the year many of the 
existing services were modified 1n order to combine better with the 
new Services inaugurated, and to effect the change of direction in 
many of the central streets in order to fall in with the project 
approved by the municipslity for regulating the tramway traffic in 
such a manner as to always provide services in contrary directions 
in two immediately parallel streets. This plan has been a great 
success, and has found favour with the public. 


During the year 1906 our dealings with the other tramway companies working 
in this city were, on tbe whole, satisfactory and friendly. There were many 
questions of minor importance continually arising out of the electrification of 
our and other lines, and the arrangements made during the previous year were, 
in general, carried out without a hitch. A much more serious, though probably 
remote, competition is threatened by the schemes of underground tramways. 
The Western Railway presented a project to the National Government for 
extending their line underground from Once to Plaza Muyo, and the Bill passed 
in the Senate, and was being discussed in tbe Chamber of Deputies, when, at 
the instance of the municipality, further debate was postponed, in view of & 
scheme of the latter for a network of underground tramways, which, it was con- 
sidered, should not be constructed and worked by впу but the municipal 
authorities. This has effectually prevented the passing of the law in favour of 


the Western Railway." 


In consequence of the death of Mr. H. Doughty Browne, Mr. E. A. 
Lazarus, who bad previously been a director, has been elected to the 
vacancy, and Mr. J. B. Concanon has been appointed chairman. 
The warrants for the ordinary dividend will be posted on April 
12th. : 

COMPARATIVE TABLE. 
Receipts Expenses No. of 


Year. Receipts. Expendi- Passengers Miles per mile per mile cars in 
ture. carried. run. run. run. service. 
]1903* £328,904 £174,426 35,470,461 6,273,767 12-294. 6:67. 780 
1904" £418,093 £227,528 45,076,777 1,276,997  18'79d. 7 204. 346 
41905* £720,488 £464,872 82,442,410 13,046,851. 13927. 63d. $ 902 
+1906“ £819,219. 582,597 93,794,438 14.08, 77 18:95d. 795d.8 778 


Mixed traction---horse and electric. 
Combined systems of Anglo-Argentine and City of Buenos Ayres 
companies. 
$ Does not include depreciation renewals funds, 


The Perth Gas Co.. Ltd. (W.A.). 


THE report of the directors for the half-year ending November 
30th. 1906, shows net profits £17,656 4s., balance from last half-year 
£9,977 2s. 1d, making a total of £27,633 0s. 1d., which they 
recommend to be appropriated as follows:—Dividend at the rate 
of 28 per share on 125,000 shares, £12,500; reserve fund, £7,000 ; 
balance carried forward, £8,133 6s. 1d. When declaring the above 
dividend a call of 2e. per share on 50,000 shares (Nos. 50,001 to 
100,000) was made, which, when paid, will make them fully paid 
upto £1 each. The business of the company has shown a steady 
increase during the past half-year, and the prospect of continued 
success has never been more encouraging. With the erection of the 
additional electrical machinery lately imported, they will for some 
time to come be in a position to meet all demands for increased 
electric lighting and motire power. From the profit and loss 
accounts we note that the revenue from the sale of gas was £11,640 
9s. 11d., and from the sale of electricity, £27,308 5e. 11d. ; the net 
profit from the gas business was £4,249 17s. 3d., and from elec- 
tricity £13,406 6s. 9d. The supply of electricity was originally 
started merely in order to keep out possible rivals, and the rapid 
growth of the business was (at first) not too welcome to the gas 
company. Clearly in this case, the ugly duckling has grown 
up to be а beautiful swan. 


The Rand Central Electric Works, Ltd. 


AN extraordinary general meeting of this company was held on 
March 25th, at Winchester House, E.C., Sir Cbarles Rivers Wilson 
presiding. | 

The CnHArBMAN, in proposing That the agreement submitted to 
the meeting dated March 8th, 1907, between the Rand Central 
Electric Works, Ltd., of the one part, and the Victoria Falls 
Power Со., Ltd. (a company incorporated under the Rhodesian 
Companies’ Ordinance, 1895), of the other part, and which provides 
for the sale of the power station, works and undertaking of the 
Rand Central Electric Works, Ltd., to the Victoria Falls Power 
Co., Ltd., be hereby approved, and that the directors be authorised 
and requested to take all steps necessary to carry the same into 
effect with or without modification," said that since the termination 
of the South African War, the company had been able to make 
substantial profits. In 1902, after allowing for depreciation, the 
Profits were £2,238, in 1903 they were £10,584, and £31,710 and 
£30,313 in 1904 and 1905 respectively. For the year 1905, they 
showed a profit of £57,420 before allowing for depreciation, so that 
it they issued accounts for last year on the same basis, they would 
show a net profit of £32,950, which constituted a record. They 


would be interested to know that the number of kw.-hours 
generated last year, amounted to 11,137,770, and 9,005,890 were 
used, as compared witb 10,688,925 and 8,923,905 reepectively in the 
preceding year. The maximum load for the year was 3, 100 Kw., 
as against 2,580 Kw., while their revenue from all sources was about 
£111,180, as compared with £102,824 in the previous year, and the 
total expenditure about £53,760, as against 448,414. If competi- 
tion had not arisen, no doubt tbey would bave continued to show 
equally satisfactory results in the future, but, unfortunately, severe 
competition had arisen. Recently considerable attention had been 
called to the possibilities attached to а central supply on a very 
large scale on the Rand, but personally he thought the hopes held 
out for such a supply were very much exaggerated. A scheme had, 
however, been brought forward, which involved competition with 
their company. The Allgemeine Elektricitiits Gesellschaft, of 
Berlin, at the beginning of last year sent out engineers to the Капа 
to вес if there were any prospects for a large plant being installed, 
апа at the same time the Victoria Falls Power Co. were also very 
active in the same direction. A third competitor appeared in tbe 
shape of a proposed plant at Vereeniging. Meantime, the directors 
were not idle, and were doing all tbey could to forestall the 
threatened competition. In April of last year one of the 
directors, at the request of his colleagues on the board, went 
across to the Rand, accompanied by one of  Siemens's 
engineers, to see what could be done in the way of extending the 
present plant. The board had always recognised that an exten- 
sion, sooner or later, would become an absolute necessity, and with 
competition the necessity would be largely increased, and in order 
to cope with the low rates, works on a large scale were essential. 
The result of their visit was that they decided to extend the works 
from their present capacity of 2,200 kw. by about 16,000 KW., and 
4,500 kw. had been already ordered towards the extension. Mean- 
while, the competition, which at first was somewhat diffuse, had 
become more concentrated. The Allgemeine Electricitiits joined 
forces with the Victoria Falls Power Co., and at a later stage those 
connected with the Vereeniging scheme also joined forces with the 
first two in the field, so that instead of having three distinct forces, 
who, if they had erected works, would have wasted their energies 
fighting one another, they bad to face the consolidated interests in 
the shape of the present Victoria Falls Power Co. The Victoria 
Co. had been enabled to make arrangements whereby they had 
obtained preferential right of supplying power in bulk on terms 
equal to any company attached to Messrs. H. Eckstein & Co., the 
Rand Mines, Ltd., the Consolidated Goldfields of South Africa, 
Ltd., the General Mining and Finance Corporation, Ltd., and 
Messrs. Lewis & Marks, which might decide to purchase power from 
outside sources. The board could see, and the Victoria Falls Co. had 
seen, that if they were to continue as separate entities, the result 
would be that one, if not both, would be crippled. If the arrange- 
ment they now put before them had not been brought about, the in- 
evitable result would have been that they would not only have had to 
spend a large sum of money in putting up a largely increased plant, 
but a rate war would certainly have ensued, and would probably have 
continued until one side broke down under the strain, and capitulated 
on acy terms obtaioable. The terms they intended to accept were 
that as from February 1st, 1907, the Victoria Falls Power Co. took 
their undertaking over as a going concern, the purchase price to 
be £175,000 in 5 per cent. debentures, redeemable in 30 years at 
110, and £175,000 in preference shares. "The Britisb South African 
Co. bad guaranteed to pay interest at the rate of 2 per cent. per 
annum on the preference shares from February 1st last to December 
31st, 190%, and thereafter the shares would rank with the other 
preference shares of the Power Co. for a cumolative dividend of 
6 per cent. per annum in priority to the ordinary shares, and have 
the further right to share with the ordinary shares in any surplus 
protits distributed, up to a total dividend of 10 per cent. in sny year. 
They also retained all their cash assets up to Janusry 718$ last, 
which would be available for distribution to the shareholders as soon 
as the books had been made up, and they were, of course, responsible 
for any liabilities up to the same date. 

Mr. STRAKOSH seconded the motion, and it was adopted unani- 


mously. 


The Southport Tramways Co. Ltd. 


THE meeting of this company was held on Tuesday last week at 
Donington House, Norfolk Street, Strand, Mr. Joux S. HAwonTH 
in the chair. 

In proposing the adoption of the report, the CHaArRMAN said the 
accounts were much more satisfactory than they were for the previous 
year, and in fact more satisfactory than they bad ever been since the 
line bad been worked by electric traction. The protits derivable this 
year from the electric operating of tramways were £1,333 118. 7d., 
and this year they had had no drawbacks in the way of a 
Jarge amount of interest payable on the loan which was taken 
up in order to enable them to hold the shares of the 
Birkdale Electric Supply Co. During the year they bad sold 
their entire holding in the Birkdale Co., and made a very 
considerable profit, which had enabled them to wipe off the debit 
balance of £2,351, leaving a balance of £2,558. The directors 
had come to the conclusion that it would not be right to distribute 
that amount because, for the last four or tive years, they bad not 
been able to put anything to reserve. They thercfore proposed to 
place the whole of it to reserve. General the company 
seemed to be improving, though it had not vet reached a point 
which would entirely satisfy the aspirations of the directors. 

Lord Vaux oF HARBOWDEN seconded the motion, and the report 


was adopted. 
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MARKET QUOTATIONS. 


Wednesday, April 3rd. 


Latest Fortnigh t's 
CHEMICALS. %. Price. Ino. or a 
a Acid, Hydrochloric T . per ct. 57 э» 
о n Nitric .. eo ee „„ per ewt. i 227. ee 
a » Oxallo oe ee oe ee per cwt. | 82/. эе 
a „ Sulphuric .. 85 . рег смі. 5/6 s 
a Ammoniac, Bal .. T S. per W wt. 42/- as 
a Ammonia, Muriste (crystal) . per ton £33 10 T 
a x iy api Vs es per ton £30 M 
a Bleaching powder .. .. per ton £5 10 "m 
a Bisulphide of Carbon . per ton 418 К 
a Borax .. "e SO per ton £15 - 
a Copper Sulphate S per ton £93 10 £1 inc. 
a Lead, Nitrate và . perton | £34 10 КЕ 
a „ White Bugar.. .. per ton £55 | i 
a „ Peroxide d ae e per ton £32 "5 
a Methylated Spirit .. ex .. per gal, 2/6 ON 
a Potassium Bichromate, in casks per lb. ай. % 
a Potash, Caustic (75/80 %) per ton 20 "s 
a - Chlorate . T eO Per 1h. 32 d. es 
a Perehlorate es ee perth. ва, $e 
a Potassium Cyanide .. per lb. Tid, 5 
a shellac as sd . perewt. 220J. " 
a Sulphate of Magnesia .. рег ton #4 10 бэ 
а Bulphur, Sublimed Flowers .. рег ten 26 10 m 
а ii Recovered es . per ten 445 10 e 
a 70 Lump КЕ «s ee рег ton | 26 2 
a Boda, Caustic (white 70% per ton £10 15 ss 
a ,,. Chlorate oe "a ee por Ib. 34. ee 
a „ Crystals T" T .. рег ton £8 6 А 
а Sodium Bichromate, casks ee per lb, 8d. 
а „ Cyanide basis 100%) .. per lb. 1а. 
METALS, &о. 
b Aluminium Ingots, in ton lots .. per ton 2200 - 
b з Wire, in ton lots . per ton £220 ee 
и Sheet, in ton lots. рег ton £210 ee 
p Babbitt's metal ingots . .. рег ton £61 to £203 ws 
c Brass (rolled metal 2 to 19") basis per lb. 11d. Àd. dec. 
с „ Tube (brazed) ae . per lb. 1/01 d. dec 
€ „ » (solid drawn).. ee per lb. 1154 d. dec 
c „ Wire, basis Е ee per lb. 1044. ad, dec. 
c Copper Tubes (brazed) .. per lb. 1/2 10 dee. 
с (1) ” (solid drawn) ee per lb. | 1/2 atl. dec 
u Copper Bars (best selected) .. per ton £115 £9 dec 
g Copper Sheet „ә oe .. per ton £115 £0 dee 
g 5 Rod .. ec oe ee per ton £114 £u dec 
e „ (Electrolytic) Bars . рег ton £118 £2 dec 
е n - Bheet8 .. per ton £125 £2 dec. 
е ГТ] [T] eo per ton £193 £2 dec. 
e [T] [T] H C. Wire per lb. 1/21 14. dec. 
f Ebonite Rod T os .. per lb. 8/8 £s 
7 ài Sheet ee T „ per lb. 37 ў 
п German Silver Wire ee ee per lb. 1/8 ld. дее, 
h Gutte-percha, fine bb ee per lb. 6/- to 1/- A 
h India-rubber, Para fine .. .. per lb. 4/105 ?d. dec. 
i Iron, Charcoal Sheets per ton £18 gs 
i „ Pig (Cleveland warrants) per ton 533,84 34d. dec. 
i „ Forgings, according to size per ton From £11 es 
1 89 Всгар, heavy ео ee per ton 41/6 to 50% ee 
í „ Wire, galvanised No.8 .. рег ten river ‘ae 
) к, 
LU Lead, English Ingot ee ee per ton { to £20 } 26 to /- dec. 
215 : | 
0 [T] [TI Sheet oe ee per ton | ES 105 276 t0 5, dec, 
m Manganin Wire No. 28 eo ee per 1b. 8/ ee 
g Mercury ss s Pe „ per bot. 41 ES 
d Mica (in original cases) small .. per lb. 6d. to 1}- l i 
d n " „ medium per lb. 2/6 to 4% | ee 
large .. per lb. to 8/6 » 
p Phosphor Bronze, plain castin per lb. 1/44 to 1/6 oe 
p " rolled bars & rods per ib 1/54 to 1/64 m 
p " „ strip & sheet per Ib 1/6 to 1/10 s 
0 Platinum oe ee eo oe per OBR. 150/- ee 
e Bilicium р е 5 гог 2 p ed 
et, acc’d’ ý m 
' 5 "nba us ac 415 to 240 8 
А ^b CO 
о Tin, Block (English) ). . per ton 2187 £4 dec. 
N w UM о. е ati ee per lb. 94 "X 
ite ti-friotion e 
й Wii white Ans” brand ox per ton £61 to 2Р5 
k Zino, Bb'& (Vieille Montagne bud.) per ton £80 15 


Quotations supplied by :— 


Thos. Bolton & Sons, Lid. 

F. Wiggins & Bons. 

е Frederick Smith & Oo. 

f India-Rubber, G.P. and Teleg. 
Works Oo., Ltd. 

9 James & Bbskspeare. 


n е е 
о Johnson, Matthey & Oo., Led. 
p The Phosphor Bronse Oo., Lid. 


Rail Corrugation.— Not much has been heard from the 
U.S.A. in this matter, but the Street. Railway Journal for March 
9th contains some information from New York. Corrugations have 
appeared in a slight degree, the crests being 24 in. to 3 in. apart, 
and almost entirely on straight track, which is peculiarly interesting. 
There are certain indications that in some cases the waves are 
caused by braking, while in others tigbt gauge has been assigned 
as the chief contributory. No attempt is made in the article in 
question to solve the problem once for all, and we venture to think 


that for some time to come this attitude of the open, but observant 
and critical mind, is the best, 


STOCKS AND SHARES. 


Tuesday Evening. 
Сохштокз in the Stock Exchange have undergone a pleasant 
change for the better. Half-a-dozen failures occurred as the out- 
come of the uncomfortable End March settlement, but the worst of 
the difficalties were tided over, and the Easter holidays enabled 
the Stock Exchange to recover some of its normal philosophy. 
Markets are firmer, and there has been more general demand for 


` the long-neglected stocks in the Home Railway department. 


Electrical descriptions are just steady, with few alterations in 
either direction. 

The rise of 2 in City and Scuth London Ordinary stock, making 
the price 41, is no more than replacement of last week's lors. 
Central London Ordinary has declined a point to 69. Metro- 
politans at 46 have added 24, but Districts shrank to 13. There is 
no public support being accorded to the Underground Electric 
Railways group. 

British Electric Traction issues are dull The Preference 
dropped to 7. The 5 per cent. First Debenture stock, quoted 
er dividend last week, is 101 to 104 whereas it used to stand about 
125 upwards, and when a man bought it he was often told he must 
not press for delivery. Anglo-Argentine Trams at 73 are rather 
weaker, the report being read as less satisfactory than some had 
hoped, altbough the dividend declaration paved the way fora elight 
disappointment. Calcutta trams are easier at 81. No change took 
place in South Metropolitan Tramway shares on account of the 
disaster at Croydon. The Preference remain about 19s. 3d., and 
the 4 percent. Debenture stock stands at 85. 

Electric lighting shares are firm. The regretted death of Mr. 
William Page did not alter the price of Chelsea shares; Mr. Page 
was, of course, a director of the company. All the undertakings 
have now issued their reports, and, ав we have so often insisted 
upon the importance of what sums are placed to depreciation ont of 
revenue, it may be well to catalogue the performances of the leading 
concerns. Our figures are baeed upon the average capital employed 
during the year, and we take the amount either written off or placed 
to depreciation accounts in the 12 months: 


— — 


— —— — — — — — — 


|! 
Company. | Percentage. | Company. 


Metropolitan | 


Percentage. 
Brompton. -— * 456 | Notting Hill. . | 9⁵ 
Charing Cross (West End) 110 Zt. James’ — * 2˙87 
Chelsea х E ej 2°34 South London .. КЕЕ $°91 
City of London T 2°22 Sonth Metropolitan .. | 140 
Kensington .. er 2:39  ! Smithtield | 72 
London А | "45 Westminster 273 


і 


— — — 


The County of London, taking the metropolitan area alone 
shows a percentage of °58. 

Telegraph stocks present little feature. Anglo-American Deferred 
rose over a point to 20; upon the recovery in American Rails. 
Eastern varieties are quietly firm. National Telephone Preferred 
and Deferred both advanced upon asmall demand. The latter rose 
2 to 103. 

While Willans & Robinson Preference advanced to 3 upon the 
figures in the report now presented, the Ordinary shares eased off 
to 25s. Callender's are better at 103. British Westinghouse Pre» 


ference changed hands tc-day at 25s. Manufacturing shares on 
the whole are quietly firm. 


—— — 


South Metropolitan Electric Light and Power Со. 
Ltd.—The warrants for interest on the 44 per cent. first mortgage 


debenture stock payable April 1st, 1907, have been posted to * 
holders. 


Switzerland.—La Société Suisse pour l'Industrie Elec- 


trique, of Basle, is declaring а dividend of 7 per cent. for the last 
financial year. 


Airdrie and Coatbridge Tramways Co., Ltd.— 
Mr. F. W. Chanter presided at the annual meeting held at Doning- 
ton House, London, on March 25th. The report showed a revenue 
of £11,871, and expenditure of £8,452. £1,250 is placed to depre- 
ciation and 1eaewals, 5 per cent. is paid on the share capital, and 
£730 is carried forward. 'The question of motor-omnibuses had 
been considered, but the board were not able to recommend 


extension of the operations in tbat direction at present. The 
report was adopted. 


West India Electric Co.—The West India Electric Co. 
was to have held its annual meeting in March, but this had to be 
adjourned till June 12th. 

A Canadian paper says that the controller's office was wreckod 
and the company's accountant killed during the earthquake, so if 
was impossible to have all accounts ready in time, and an accountant 


has been sent from Montreal, who will have everything in readiness 
for the adjourned meetiug. 
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SHARE LIST OF ELEOTRICAL OOMPANTIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 
Busneses done 
Present 
Present or | Dividends for the las Clomng Closing week ended | Bise + | Pre 
NAMB, Quotations otetions . or Yield 
Isane, E. four years, March 26th. prit 2nd. Aprii пч, Fall — per cent. 
| 
1903. | 1904. | 1905. | 1906 Highest Lowest £ s. d. 
26,000 Oo.“ shares, Nos. 1 to 95,000 10 Nu | Nl | Nil | B — i m e Nil 
. 149 600 Do. do. _ 596 Debe., Nos. 1 to 1,850 Red. | 100 Ni | МО оч 6 88 — 91 Ў ES e, 5 911 
660,660 | Anglo-American Telegrap Жө А ee ee | Btook | 61s. | 8196 82 — 64 85 - so $1 4 
8,169670 | Do. до. Ў 6 % Pret. oo | Stock 6 % L $ | 106 —107 1064 | 1062 is | 612 2 
8,169,670 | Do. do. . Deferred .. | Btock 28. Nil | 4% 20— 91 91 191 4L ^8 6 & 
50,000 o-Portuguese Tel., 6 % Mort. Deb. Btock Red, | 100 z e. 5% 99 —101 ae 88 > 419 0 
44,000 Telephone, Noe. 1 to 44,000 | 6 |та іва 8 61— 74 | үн e 510 4 
9,007,680 Cable Sting. 600 year 4 % Deb. Bk. Red. | Stock | 4% 4% 4%. 93 — 96 xd | Bi | 93 EET. 
16000 | Ouba Telegraph .. .. ... oe cf o] 10 0 5% Б 70 ra . 614 3 
6,000 Do. 10% Pret, .. .. .. 10 Ң5% 10 Y 10 -17 ; à 51 8 
19,981 | Direct sh Telegraph, ws ae s 6 4 44 4% ög xd А T . 58 6 
6,000 Do, do. 10% Oum. Prei. 6 0 % 4 10 8. — 9ixd| .. i „ HW 1 
80,000 Do. do. 44 Debs. ee ee 50 44 1 98 —101 ee ee * 4 9 1 
60,7108 | Direct United States Cable 20 |8 L 144— 15 dc 2: Ў 513 4 
60,500 Direct W: India Cable, 44 % Reg. . Deb., 1 to I, 0, B. 100 | 43% 4% | 4% 99 —101 x m e { 491 
6,000,000 | Eastern Telegraph . | Btook 7 7 7 ; 187 —142 | 140 187 p 418 7 
2,060,000 ро. Pref, Stock ee | 100 33 | 83 8d is д 88 SH STA j ae o 810 1 
1,896,006 Do. 4% Mort, Deb. Stock Red. .. Stock 44 | 4% | 4 к —108 PORRO E ae 
800, Eastern Extension, Australasia, and China Tele. 10 7% 15 |7 $ P | 14 | 198 | 1355, 4 
169,400 Do. 4% Deb. Btock .. Stoox 4 4 4% / 1105 —107 105 —107 is „ аы 314 9 
295,400 Hast & B. Afric. Tel., 4% Mt. Db., 1 to 8,000, red. 1900 | 100 | 4 4 4 4 45,] f9 —101 99 —101 as | е | з 19 3 
900,0004 | Do. 4% Reg. M. Debs. (Mauritius Bub.) 1 to 8, 25 4 4 4% 1, | 100 —102 100 —102 NA E | 318 6 
181.127 Globe: elegraph and Trust .. .. ... oo | 10 6% 6% 54 .. | 10—11 104— 11 11 10 | 5 0 9 
181,127 Do. do. 6 % Pre „„ 10° |64 6 6%) . 132— 14} 131— 14} 142 13; | 445 
150.000 | Great Northern Telegraph, of Copenhagen - .. 10 5$ [м 949% | .. 87 — 8) B7 — B9 vs s | 631 
89,500 and obs with X хш Ned. 100 |ч%| 4% | 4% | 44% | 99 —101 99 —101 T | T „ Bd 
13,000 | Indo. elograph ee oe T $6 0 4 |18 % 13 % . 57А ~ к 6R — 60 60 T +4 | 5 B 4 
956,187 Marconi in legraph .. ee вво e 1 Nil | Nil Nil as i- 3— d ad d | Nil 
73,680 | Monte Video Telephone Co., Ltd. ora. 1 !%]|4% 5%} .. 1— 1à 1— 1 - .. je 4 all 
86,499 do. do. 6% Prei. 1 | 5 159% | 5 0 a — Lay is LA gar a АКК гав А 
2 295 000 National 'Te one, Pref, Stock RE T e» | 100 &% (86 | о 6 5, | 105 —107 166 — 108 1071 105 41 Б11 1 
2,995 000 Do, К Def. Stock e e 100 5 K 5 5 1, 102 —101 104 — 109; 105 102 2 111 
15,000 Do. do. 6% Cum. 10% Frei... 10 6% 6x ]695|6'5| 11 — 18 11 — 18 is | 5 412 d 
ә до, 6 Саш. 9nd Pret. ee e 10 6 % 6 | 6 of | 5 705 10 р. 12 10 — 12 А ( oe oe f 4 з 4 
250,000 Do. do. 6 & Non-cum. 8rd P., 1 to 950,000 b N 6 5 аў D% [2— 6 52— 5; P231 ^x Е 4 all 
8,000,000 Do. d B4 % Deb. Stock Red, Stoch 83 8495 | 843, , kz — 982 863 — оч | | NET : 410 1 
ne Pee тешр: a рр вы Вей, ió 100 3 L | : 5 4 | 160 —102 100 —162 | и 1004 — 13 " : 
e an 5504, fully 0|] dà— 12 lj— 1. 21,6 S à | 5 
50,000 Do. do, 69% Cum. but 1 |6% |6 oe „ là— n -- ss 416 0 
100,000 „%% Ru Di О Site | [4% % 95 — ca 95 — £n | E 41 5 
100,000 Pacis & Buropean Ta 4 % Gear Bebe. 1 ic 1509 100 4 4 4%14% | 99 —102 99 —102 Е Mies .. 1 18 6 
11,8808 Reuter's ез ee ese ee ee ae ee 8 6 6 6% ae 74— 8 7— 8 е ae ee | 5 0 0 
60,000 | Telephone Со. of Egypt, 44 % Deb. Hed. ee | 100 e|. | 44% | 49% | 93 —102 99-102, .. | .. e 1483 
8.761 | Submarine Cable M „ | Cort. |6 6% 6 |6 | 196 —129 126 —129 Е : и 413 0 
80,000 | United River Plate те! һопе 5 |8 8% 8 |, — 7 6} — 1 60505 — | 610 4 
60,000 "Do P um. Pret., Nos. 1 to 40,000 5 * Б 5 5 W .. a Б 5 m | ds КЕ 41111 
178,947 Do. do. 6 Debs. ee ee ee es Stock 6 6 6 96 b S 109 —112 109 —112 ee ee ee 49 3 
15,6003 | West African Telegraph, Shares. 10 |4 £95] .. 10 — 104 10 — 1 M Е EN 816 2 
80,008 | W. Coast of America, 1 to 80,000 & 58,001 to 06 9% | Ni il | Nil| .. à— 14 #— 10%. js jë Nil 
160,000 Do. 4% Debs., 1 to 1,500 guar. by Bras. Bub. 100 |4 4 4 4% | 99 —102 99 —102 e үй i 818 б 
907,980 | Western elograph, Lida Nos. 1 to 207, > 10 1 1 7 © 5 1 14 132 - 13 xd 13}! 18; is 6 011 
800,000 Do. Deb. Stock Кей, .. 100 é 4 4 % | 101 —104 101 —104 $a М 3 16 11 
86,821 | Went Indis and Panama Te egraph .. T s 10 Ni i Nil 2 191 4 ya— 14 ze s Nil 
84,568 Do. do. 6 Cum. 1st Pref, ee ee 10 1% 6% |5% e à — 7 — 12 7i d oe 6 9 0 
4,069 Do. do, 6% Cum. 2nd Pret. oe lw 10 Nil му Nil] .. A — 6; 5 61 m А T Nil 
80,0001 Do. do. 8 & Debs., Nos. 1101,08 100 |5% x | 5% * o] 99—102 99 —1C2 а . | 41 0 
Including а arrears, 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES, 
i ' i i | ‚ 
270,000 | { Anglo-Argeptine T Trams, Nos. 220108 to ad | | T | 8 & 8 % 8 ^, ) T— 8A | 72 В 173 72 — M б о 0 
360,007 ; 54 W Cum. Prefs., 1 to 260,007 . б са „* | 69% 57 | 53— 6 513— бу, bu 513ĩ•f 410 9 
966,600 Ы % Cum. Prefs., 1% Btock, 1888 | 100 6 | ag (6% 6 5 | 182 ET 192 18 | P | 9 КА | 4 811 
985,100 | Auckland E. Trams., 6 % Ist Mort. Deb. Stock. 100 |5% 5 БФ Б 104 —107 104 —107 es „о ow» | 418 8 
890,000 | Baboook & Wilcox, 1 to 580,000 1 0% 0% . 4 33— 44 81/8 р ә 4140 
100,000 Do. do. 6% Cum. Pref., 1 to 100,000 .. 1 6% 6 6 ů W „ | lym 1А lys— 1 oy ip. Cees "Л $15 7 
88,000 British Aluminium, Ord., 2 001 to 40,000 ее ee 6 ae І 7 | 1 % j . od 213 — о | . ee i 6 l 9 
40,000 | Do. do, 7% Cum. Frei. 5 | Nij|?5$|75| :: | oe Ө bj— 64 | s opo | о 
20,000 Do. do A 6 & Cum, Pref. ..  .. 6 Ni! 6 6 W 541— 5 Dà— Б » ды a Ses 544 
90,000 Do. do, 4 Funding Certs, ee 5 ae 1 4 4 4 9e ee 4 = 43 4 — 4 85; | ee ee 4 8 11 
$58,000 | Do. до. 5 4. 18% Mort. Deb. Stock Red, | Stock | 5 “ 6% 6%| .. | 101 —105 101 —106 pes АР — 415 8 
800,000 Do. «€, Loch Leven Dehs. ..| 100 Ps | e |.. | 5495] 98 —101 $5 —101 E. Чы кө. БЕУ | б 8 11 
400,000 eM Columbia E. all Def. Ord. Bock .. .. | 100 6 6 & 6.  .. | 126 —130 126 —130 | MN 412 4 
800,000 ро, б Pref. Ord. Stock e 05e . 100 59 5 6 & 10119 104 —109 1 MG | „411 9 
800,000 Cum. Perp. Pref. Stock .. .. | 10 5 N 5 X 5% 5 4, 103 —107 103 —107 104à | .. уз 418 6 
289,000 = Mort. Debs., 1 to 6,950. 40 | 43% 434 dà . 44^, | 100 —102 100 —102 И Ке к | 48 3 
390,000 Уарсоохег Power Debs., 1 to 9,900 100 4X 14% X 44°, a 1024—1045 323 ps 4 6 2 
188,801 D qus qu ЖЕ, 10 6 * 6 89,, .. 3 — 3 t3- 3a 70% 67%, sa 71410 
161,487 e Cum. Pref. .. .. 10 |6 64 6 1 še | 7 — 73 71— 77 | 73 ÔR +}; 71410 
1,448,658 Ре „Deb. Stock Stock 6% 5% 5 .. | 108 105 101-10)xa ! . e j> 414 4 
410,178 Do; do: 435 Deb, Stock Red. 100 .. 434 4 d — 6 #з—ю — | „ 
100,000 | British Insulated and Helsby Cables eel sx 5 |В 8 84 10 . Th 7 6— 7d 7 „„ „ 7 24U 
100,000 Do. до, 6 % Cum. Pref, 6 6 2 3 6% | 6%, 50 6 6. — 63 | 2 ра | vs | 416 0 
600,000 Do. do. 44% 18% Mort. Deb. Red. | 100 4 Е а | 14% | 44 101 —1C4 101 —104 > = epe on 46 7 
219,000 | British Thomson-Houston 4 % 1st Mort. Debs. .. | 100 44% 4% | 4%, .. 92 — 96 92 — 96 P" xus | м | 415 9 
кодоо |{ British Westinghouse 6 * Prot, т 601 t 26,000 6 864 vu NU | 13 1 1 j i 
1 016,868 Do. ` do. бс айы Deb BoE .. | 100 49571942 4% 67 — 71 65 — €9 - "E | 515. 
80,000 fiBrowett, Lindley & Oo 9 өө ee 21 | Nil Ni! Nil oe P. H т ee | eo | eo Í Nil 
60,008 1 Do. do. * Cum. Pref. .. 21 | Ni) Ni! Nil .. |M to 16/ 14/6 to 1 229 .. M 
106,781 F Ord, 1 to 105,781 25 9 | Nil: Ni 249^ .. 2 — PA ^ du 1X 5 11 3 
160,000 Do. Non-cum. 6 % Pref...  .. 9 6% 6% 6955; .. m 15 11— 14 | to- gat: “Ез 6 x 0 
125,0003 - Do. Perp.Deb.Btook |. | Btock | 49% | 4955 4 1% 80 — 932 M) — 92 T 4 17 10 
196,000: Do. | т, and Deb. Stock Stock 43% 44% 449% 4% 15—13 7 DEEST: 
100,000 | Buenos Ayree & Belgrano, 1 to 100 6 8 12 Вга 31— 37 91— 8378 720 420 0 
40,000 Do. “А 6 & Cum. Pref, 1 to 40,000 б '6% 6 6%, .. , б6— 5 bà— 5: 577 : ee 611 8 
97,600 Do "В dg. 1 10 2,6000 . 6 '6%'6% 6%]. ' 5— 5 7 — n s Z BEMS 
18,200 Do. 6% Deb. Воск ..  . 100 5 “ 6% 69% 5%, 104 —106 ; 104 —106 E" dues "Pc d 2. 04M 4 
190,000 Do. Pay Deb. Btook e о. | 100 6 & 93 БФ 5 % 101 —104 101 —104 , 103) 1024 vs 416 2 
106,000 | Oalcutta Trams., 1 to 105,000 Ee. vou. “es 5 6% 8 e% .. | H— E 8— %4 , Hh .. — 14111 
„82,610 Do. 105,001 to 187.610 i B Lu RO. 7i— 8i Ъй— РА .. 444 6б 
80,000 Do. 6 % Cum. Pref., Nos. 1 to 29,880 Bo du. Бе gd) бу. bis b4— fy - Gee 201401 
860,000 Do. W let Deb. Stock... | 100 | 13 na '44% % 105 —103 105 — 108 „ 13 4 
86,000 | Callender's Cable Construction shares we cw» b 214 29 15% |^ W— 102 10— 1 10? ' 10 43 6 164 
40,000 Do. 20: 6 % Cum. Pref, .. b d ut 3 K 1 04— b | 0$ 57 Aa PEE Жү 2 611 
800,000 0. do. 44 % Ist Mort. Deb. Stock Red, ‚ Btock | 44X 134 tå 45%, ; 1C6 —108 | 106 —108 A c. К 484 
491,299 Cape E. Trama., 1 to 491,922 ee ee ee ee | 1 10 9 | 6 Nil | үл T5 їл YA ! РЕЯ oe Perd І NI 
450,000 der Kellner. Alkali, 1 to 450,000 1 4% 4 69,7 11 — 11 7. — Ij 25 FF УУ 411 5 
£24,068 Do. do. 4à % let Mort, Deb. Stock | 100 434 4X 434 4 07—102 —19 ^ ! .. | .. | 5 тав 
911,668 | Central London Railway, ога Btock T ee | Btock | 1K 1 1 4 69 — 71 c — ^0 70 | 693 = | | 6144 
544,216 Do. do, ' 4% Pref. Biook . Вов 1 43 lad 14 о-н 92 — 94 9 к. ' „ 45 1 
644,216 Do. do. _ Def. do. Stoch 4 4 4 E 4 bl — 04 61 — ^i „ 
1 480,000 | Ону and South London Railwa eo e we Steck ij WS if 23% | 98 — 40 40 — 42 | 44 , 402 , 43 85 1 2 
86,000 Orcmpion & Con Nos. 1 to 85, sn ә |39. 3. li- 9 l- 23 БОЗЫЛУ uk cens T E 
0 ; *, Is or eg, Debs. о | 
100,000 |; ___000 of £100, and 901 to 11,000 of £50 Red. }| > 6% 16% 69% а —899 | 96- 99 Е „00510 
* A period ot 1 of nine months. 1 Quotations on 1 on Liverpool Stock Exchange. | Unless otherwise stated, all shares are fully paid. $ $ Interim dividends. 
And bonus of 10s. From Manchester Share List. 
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SHARE LIST OF ELEOTRIOAL OCOMPANIES.—( Continued) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—/(continued), 


Present Stock Dividends for the Closing Closing Basinese done Rise +. Present 
NAMB, or Quotations Quotations week ended Yiel 
Iosue, Bhare. last tour years. Mar. 25th, April 208. | April 2nd, 1907, Fall— bs с 


{ 1908. | 1904. | 1905, | 1:06. Highest Lowest. 4 . d, 
Dick, Kerr & Oo., 1 $0 960,000 .. e| d» |. Ф io R«K« | R- 1 ц- 13 e 1 £64 
806,000 А йо, 6 9% Cum. Prel., 1 to 805,000 vs 1 6 6 6 1 13 l}— lj4xd i% - ER | 419 0 
150 Do. do, 4 Deb. Btook ee ee ee 100 44% 101 —104 10 — 04 ее ее °з 4 6 1 
60,000 Dublin United Trams. 1 1 to 60,000 ee ее 10 6 6 143 — 153 1 == 140 oe ee ee | 8 18 8 
60,987 Do. Pret, between 1 and 60,000 | 10 6 6 6 m 14} — 15 1 14 s. B18 8 
09,961 | Edison & Swan Utd., " A“ ahrs., £8på., 1 to 90,961] б i} м 1% ү l— 15 li- 1 93,9 ин 19839 
17,180 Do "д" chares, Ol у ран ès 6 Nil 44% | .. 21 21 . e. ee 8 6 9 
819,475 Жүр ре. воа Red. .. ..| 100 |4 4 4 4% | 65 — 87 АБ — 87 ‘ E es | 412 0 
72,220 — бошой b. Stock Prov. Certs. all pd. | 100 5 5 5 5% | 90 — 96 8S — 92 xd}. $ - 5 8 8 
212,100 тю ee 3 4 Nil ee i- P am ee ee cee | Nil 
890 xc Cum. Pref., to 81,800 з" 17 17 .. 14— 11— 3 si ж œ 11700 
800,000 Do. со i 12 ‚ 1st Mort. Deb. Sk, | Stock 4 4% | 4 4% | 81 — 8 81 — 84 EM as о. ' 415 8 
25,000 | General Blectric Oo. (1 i Pref. EN 10 b 5б 5 5 % BRi- 9i 83 — © e „| 6 2 4 
300,000 Do. do. dr ort. ort. Deb. ee Btock 4 4 * 4 4 % 94 — 97. §2 — e5 xd . . 4 4 3 
T8000 | Gv. N. & Oy Rail Pref. Ora A" 45 1 to 1.00 0 J 17 18 14 2 Я "EP 
96,000 | Greenwood & Batley 7 % Cum. Pref. „„ „ 10 5. 71% 1 7 % | 204— 10 618 4 
80,000 Do. 6 Mort. Debs. ee ee 100 6 6 у 4 b A % 102 —108 10% —108 А oe 4 11 1 
300,000 | Henley's (W. T.), Telegraph "dun ora. isn 08 б 6 16 95 | 16% |15 3, | 12 — 13 12 — 18 124 12 e 515 5 
900,000 Do. do, Prein. б d4 4 nts 61— 6{ X-— 6 és : 315 7 
150,000 Do, do. ort. Deb. Stock Stock 4 * 44%, 07 —109 107 —109 107 š 4237 
60,000 | India-Rubber, Gutta-Percha & orb Works.. 10 1 5 1 10 * 54— 1 164 — 16 ° А : 6831 
87,600 . Overhead Railway, Ord. .. "m 10 18 14% | N Ni 1 1 1—1 ЕА Nil 
10,000 Do. do. Pref. £lüpaid .. | 10 5 % 5 5 7 4, t- 63 6 — 7 i КЕ 
600,070 Eondon United Trams (1901), 1 to 60,007 .. "A 10 8 6% | 8 gu 7— 8 7— R x} es . , 10 6 
899,980 Do. do. 60,008 to 100,000 . Ре PR 10 8 692618 8 * 5 — 53 7— Th б . | b 1 2 
195,000 Do. do. 6% Cum. Pref., i to 196,000 .. 10 5 „ 652516 D% | "Q-— M 7)— b ‚ 16143 
1,881,000 Do. do. 4 €, Ist Mort. Deb. Stock 5% 100 4 4% | 4‘ 4% | 85 — 80 85 — 90 0:4 81 
814,018 | Metropolitan Electric Trams, Detd. .. es è 1 Nil | Nil | Nil | Nil а= yh 11 — . Nil 
600,000 Do. 5 95 Cum. Pref. 4er ud Vos 1 5 |5 6 5 1— 434 1—  4& 16/8 1779 6 6 8 
850,000 Do. 44 % Deb. Stock Red. 100 | 44% | 48% | 44% — — 77 973 4 10 11 
80,000 Peebles. (B.) & Co. 6 % Cum. ne MN to HAN 000 6 $5 6 6 6 + 4 —113 44&— 4 " $7» éi 610 8 
216,600 | Potteries E. Tro. 1 169% 86 4 * 1— 1 ~ t " | 5 68 
340,500 Do. 596 Cum. Pret. vs $5 T T s 1 6 6 5 - 16— dH — si — à 6 18 4 
246,000 Do. 44% Deb. Btock .. a laxo % J | 90] —1014 994—101 4848 
87,860 | Telegraph Construction and Maintenance 19 0 15 15 15 % | 80 — 82 — 8 903 29 —1 5 15 5 
150, 0001 4 % Deb. Hds., 1 to 1,600 Red. 1900 100 í 4 4 4 95 | 100 —108 100 —103 817 8 
599,200 | Undered. E. R., Lon., 5 % Profit Shar. 8. Nite. bo бә б 6 б % | 83 — 85 B3 — 85 7 517 8 
66,666 Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 Б 8 oe 14— 12 1— 1} 26,104 x — Nil 
86,666 Do. 6 % C. P., 80,001 to 80,000 & 125,001 to 141,666 б 6 Nil | Nil os — 31 4 74743 Я + Nil 
246,574 Do. 4% 1st Mort. Deb. Stock as ЧА .. | 100 4 495149514925, | 71 — 82 711—829 — vs m 3s 411 1 


ELECTRICITY SUPPLY COMPANIES. 


14,00 promig | (Kent) B. L. & P., 1 to 14,000 ee 6 6 d 53 e i 6 == bà A. = ar xd * * ee ee 6 4 9 
70,000 do. 4$ 96 1st. deb. stock 5 | 100 «4 449% 4% | 99 —101 —101 m - ec 4 90 
29,798 Brompton. & Kens, Elec. Li. Вор., Ord., 1 to 30,000 6 110 t0 10 4 | 10%, Ti— 8} ^ — 8 és T is 613 
10.202 Do. do. 7% Cum. Pref. 6 |1 7 1% 717 — 8 1— 8 ss ee T 476 
886,876 | Central Electric Supply 4 % Guar. Deb. Stock .. | 100 4 4 4% | 4 чь | 100 —108 100 —103 és 817 8 
80,000 | Charing Cross and d Electricity Bupply vs 6 8% 8 5 V 5 K. 24— Bł 22— 33 (8/9 613 4 
80,000 Do. do O. do. 44 Cum um. Pref. b d : d d£ 4A", 4 — 41 4 — 44 ee 5 0 0 
30,000 Do. »ÆſA„ ! Cum. Prt. | 6 trol 4 — 4j 39— 4i . -4 |6611 
427,100 0 Deb. Stock Red. eo 100 4 4 4 % 4 ч 96 — 99 96 — 99 ee 4 0 10 
49,436 | Chelsea Eleotrloity, Bop Ord. T 5 d 8 6 % nr 3 4} B3— 4i  ' 82/6 5 6 11 
115,000 Do. 4% Deb. Stock Red. . | Віск 4% | 49% 4 | 104 —107 104—107 | 441 
70,696 | City of London Elec. Lighting, oS 40,001—110,596 | 10 6 6 6 % % 93— 103 91— 1 5 17 1 
40,000 Do. 6 96 Cum. Pref., 1 to 40,000 . 10 6 6 6% 6 4 11 — 12 11 — 22 А % 5 00 
40,0001 Ро. 6% Db. Stk. ‚ Scrip. (ias. at 115) all pa. we 6 6 5 95:5 % | 121 ~194 191 —194 ix 408 
800,000 Do. 43 % 2nd Db. Btk . Prov. Crts., all pd. | 100 4 44 4% | 44% | 97 —100 97 —1CO y 410 0 
40,000 von of Durham 1 | Power, Ord. . T 4 4 £8 40% 4 5, e 4 84— 4xd " as " 400 
60,000 do. 8% Fret, 0nd T б 6 b 5 6 44 — 5 44— 6 xd oe . 600 
40,000 Count à London Blectrie Li Н 10 |4 43% | 5 9%, % | Ty 83 7- 8) | 8 : 517 8 
40,000 „ 40,001 Dan 10 6 6 6 |6, 10 — п 10 — 11 10} ic — 1581 
600, 000 Do. z Deb. Btock oe 4 d d^ nts 105 —1C8 105 —108 ee eo • 4 8 4 
600,000 Do. do. and Deb. Btock . ee Stock 4 4 4 4 on 97 —100 97 —1со ; s, ee 4 10 0 
80,000 | Edmundson's Electric Corporation, Ord. Shares .. 5 1 7 4 ae lim 23 14— 23 42/6 wie 8 0 0 
80,000 Do. do. 6% Cum . Pref... 5 6 6 6 ee 31— 4 33— 4 c / ee . 7 10 0 
850, 000 Р 12 rus фо . 43 W 1st Mort Deb. Bik м0 Hb Hi 44% 1 91 {ш 91 з i К 41811 
10,000 0 ne, ее ee oA, — ee ee . 4 11 9 
10,000 Do. 6 % Саш. Pref., 1 to 10,000 se T Б СЕ -. {6 bus 5 — of 5 — of xa A s 416 8 
90,000 Do. 1st. Deb. Btock .. T ee | 100 4 H4 tà 44% | 97 —100 97 —100 T st ; 410 0 
18,000 | Hove, 1 to 18, T 5 % | 9 9 4 71— 77 71— - - 516 2 
91000 | Kensington and Knightsbridge "Electric Ord; Б | 184 134 104 10 — 9 = йт . [500 
90, 000 Do. do. 4 % Deben. Btk. Stock 4 4 y^ 4 4 X 97 —100 97 — 100 oe oe 4 0 0 
311,000 | London Electric Supply a aca Limited, Ord. 8 Nil | 8% | 4 4% 12- $ 11— 3 T ES 5 6 8 
70, 000 Do 6 Pref Ls b 6 8 X 6 % 4; — si 43— oe ee ee 5 14 3 
814,896 do. 4 "TE Mort. Deb. Stk. Red. | Stock 4 49% 4 44% | 95 — 98 95 — 98 А ; x. 4 1110 
900,000 Metropolitan 0 Bupply Supply, 1 0 100,000 ..  .. b 8 10 % 10 % tè- 6; 52 — 64 6t T 5 18 6 
36,191 1. 1—71,106 oe 6 % | 4 44% 41— 6R ` m 515 tà к 499 
990,0001 Do. Ф let let Mort, Deben Son 449% | 4 344% 106 —110 106 —110 8 , i 4 11 
950,000! Do. % Mort. Deben. Stock Redem. | Stock % SA% | 90 — 93 90 — 98 ` s : 815 3 
960,000 | Midland Electric ration, 43 96 lst Mon Deb. | 100 | 4 49% | 48% | 445, | 95 — 98 95 — 98 эз ‘ 4 11 10 
67,991 | Newcastle-on-Tyne e б |8 8 % | 8 g „| " В 1— "ixd| .. к» à 633 
$5,000 Do. 5% Pre, I to 15,00 .. — 6 |6% 5 V 5 5 | 5—6G b — 6х4 in E x 434 
10,863 | Notting Hill Eleotrio Lighting ee 10 6 1% | 7 TAN, | 12 — 18 12 — 13 «a И T 5 15 b 
64,000 Ро. do. 4% Ist Mort.Deb... e» | 100 4 4% | 4 4 * | 97 —100 95 —,98 xd Ka e 418 
20,000 Oxtord, 1 to B6 and 404 to 30,010 жо „ Де Б |6%|1Т%'1%|1 | м— 62 b3— 64 : : 612 0 
60,000 Do. 4% Deb. Stock 100 4 4% 4 4%, 96 — 98 96 — 98 T Я ia 418 
40,000 | St, James’ and Pall Mall Eleotrio Light, Ord. Б 1449 1149 149% 10 ч 71 — 8. 74— аа . $17 8 
- о о уынын ш БРА Le Ыз ысы |с | S| S| S| ges 
0 е e» 5 5 98 -— 05 — ж ° M 8 

19,000 | Smithfield Markets Electric Supply, Ord. .. T Б 4 49614 Nil 12— £1 li- g : . : P Nil 
60,000 Do. do. do. 4% Deb. Stoch Stock € 4% | 4 4 % | 72 — 78 72 — 16 ` 4 5 5 3 
65,000 South London Electricity Supply, О T RR Б 8 49% 1 8% — 8 9j— 27 xa 5 9 2 
120,000 South Met. Elec. L4. & Power, Ord.. ee ee i N N 93 24", ane - 4 А Е 9 6 8 
117,968 Do Do. 1 96 Pref... ee 1 1 1 1 7 “0 lá— 1 ilz 1] . 5 11) 
900,000 Do. 4$ 96 1st Deb. Bes. | 100 43 4 44 44°% | 102 —108 190 —103 xd i г 415 
60,000 | Urban Electrio pn, ога, .. T" 6 Б 6 b . 21— ti 9 — 8xd ea n А R 6 8 
60,000 Do. 5 % Cum. Prei. 6 6 5 6 ae Si 43 $8— 4 xa | 2 РА 6 1 3 
200,000 Do. до. 44 ошон. Db. Btk, Bed 100 .. | 4 49 | .. 99 —102 97 — 190 xd us E 6 410 0 
310,000 . Supply. Ота P T b 1000 14 18 12 «X, 9 — 10 9 — 10 93 9 А 6 0 0 
81,279 Do 4 % Com 6 5 b 6 44%, 51— 5j t— 63 318 8 

(Originally 54-Red. to 43 Bist Ae 1906. Ы * n с d 


Shares not officially quoted :—Mackay Companie el. -J — 
n Unless otherwise stated all 2 are fully paid, pc 1 i 
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METAL MARKET. 
Fluctuations in March, 1907. 
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THE DEPRECIATION OF UNDERGROUND 
CABLES. 


By F. FERNIE. 


THE correct depreciation charge to make for buried cables 
can probably only be guessed at, with present experience, 
although in certain cases a pretty accurate guess can possibly 
be made. 
The total cost of any network can be split up into a 
number of different terms. 
Let с == cost of cables. 
= cost of laying and protection. 
с is sub-divided into 
C, — cost of copper. 
Py = cost of lead (if any). 
I cost of insulation, manufacture, carriage, (с. 
в may be sub-divided into 
L = cost of labour. 
м = cost of materials for protection. 
т, is farther sub-divided into 
I, = cost of excavating, filling in, all labour in con- 
nection with laying ducts or troughs, reinstate- 


lt ue d 


А ment of road, and testing. 


L, == cost of pulling-in cable (for a draw-in system). 

The straight joints are included in t, The jointing-on 
of services is included in a separate term = 3, which 
includes both labour and material. "Thus the total cost of a 
network 

= u +t Py T IT L. T LI + M + I. 

Consider a ection of a direct-current three-wire network, 
consisting of a feeder, two single 5 cables (no third wire 
feeder) 1,000 yds. long ; 4,000 yds. of distributors of `1 8q. in., 
third wire ‘06 sq. in. section; and 4,000 yds. of services 
consisting of two 7/16 cables (= 400 consumers). each 
service 10 yds. long. | 
Such a section of network might be represented in prac- 
tice, by 10 streets of recently built small villas, all wired ax 
they were built. Then Table I shows the percentage values 
of the different, terms for this section of network, laid on 
two systems: A, a wholly solid system; B, a wholly drawn-in 


system. 
TABLE I. 


€ Р. 

11 239 17 

Ly ane T o 3 

M Ыз T d Vis 26 26 
85 ут к T" me 24 245 

I T "3 14 16 

Р, ога а s 296 98 9 
| ere 265 2 5R 


All the cables in both A and B are paper-insulated, lead- 
covered and braided. The figures in Table I are based on 
actual prices of cables, which were quoted with copper at 
£85 per ton and lead at £17 per ton (or very near these 
prices). The values of L, L M and J are obtained from 
actual experience under a variety of conditions, and are, of 
course, average values, the actual values for particular cases 
varying а good deal with local conditions. ee 

In the case of the solid system the cables are laid in 
earthenware three-chase troughing filled in with refined 
bitumen (costing about £5 per ton), and covered with hard 
blue bricks. The services are two single 7 16 cables, laid in 
two-chase troughs solid. 

The draw-in system consists of insulating composition 
tubes laid in concrete. An accessible brick, cement lined, 
ventilated and water-tight box, is built for each service. TLe 
service leads аге concentric pulled into a single galvanised 
iron pipe. The comparison between the two systems may be 
held as unfair, seeing that in the one case concentric services 
are put in, and in the other, two single cables. Bat with 
the draw-in system, a concentric cable may readily be jointed 
on to two single cables, and the joint being suspended їп air 
and accessible, a fuse can be put іп if thought necessary. 
With a solid system the jointing is not nearly so convenient, 
and the fuse is impracticable. In Table II is shown the 
estimated percentage depreciation of each term for both 


` systems, the total failure of the insulation being assumed in 


both cases at the end of 26 years. The copper is supposed 
to be sold at the same price at which it was bought (less 
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9 per cent.). The holding or selling of copper is, of course, 
more or less of a gamble. The writer knows of cables 
bought in 1902 with copper at about £46, the copper of 
which has been &old at over £80, and probably more notable 
examples are within the experience of many. 

The value of J in Table II depreciates 100 per cent. for 
A. For the draw-in system, J includes the brick boxes, for 


which only a slight depreciation is supposed : for the actual 
Jointing of the cables, total depreciation. 


TABLE II. 
A. В. 
Li 100:095 50% 
Lg 0 100:09, 
M 95 0% 50% 
C. 50% 50% 
I 100:0% 100°0%; 
Р, 500% 50:05, 
1 100:0% 23 0% 


This gives a total depreciation 
and for B 28 per cent. 


_ Advocates of a solid system will probably contend that 
insufficient depreciation is allowed for м in B ; since in the 
case of A the total destruction of 1 presupposes the destrac- 
tion of M. This, however, appears to be by no means the 
case. Concrete is known to last forau indefinite period. On 
tla other hand, all solid systems have a common weakness, 
the saddles or bridges on which the cables rest. Again, all 
bituminous substances ought to be treated as fluid even at 
normal temperatures. Now, suppose some slight subsidence 
of ground beneath the troughs of solid-laid cables, perhaps 
caused by gas or water pipes being laid underneath and 
Improperly packed, or by the stream of water, which, in 
moist ground, appears always to follow the track of cables. 
Then, the cables being taut, there is nothing to prevent the 
trough and bitumen from sinking away from the cables, 
leaving them stranded with the tiles resting on them. This 
action would be assisted by cables that were well loaded up. 
In this connection it would appear possible that the heating 
of remunerative cables is cumulative. That is, that a cable 
might not have cooled down after a heavy evening’s work, 
before coming into action the next evening. The radiation 
of heat would be negligible, and .the conduction of heat 
from, say, a feeder, having no branches tapped off, possibly 
small. A feeder cable would probably always have a mini- 
mum temperature equal to the temperature of the engine 
room of the supply station. Earthenware trouglis and bitu- 
men are taken in the example above, as affording the best prac- 
tice with solid-laid cables ; wooden troughs and pitch, although 
cheaper, would appear to have a gtill shorter life before 
them. Creosote-impregnated oak sleepers have an 
life of 25 years, of beech 80 to 35, 
non-impregnated oak 12 to 15 years, beech 2 to 3 years, 
and pine 5 to 7 years. (Article in the Electrician, abstracted 
from 1’ Elettricita.) 

On the other hand, if the lengths of wooden troughs were 
nailed together, they would not suffer from subsidence, go 
long as the nails held. Regarding subsidence of ground, it 
is a not uncommon experience for mains engineers to come 
across quite large cavities in the ground when laying mains 
in towns; whilst everyone must have noticed how some of 
the stones of a flagstone pavement will sink here and there, 
anda granolithic pavement is sometimes found quite hollow 
underneath. 

Wood is said to last longest underground when buried in 
wet clay, a shorter time in dry clay, and a shorter time still 
in sand. (See Lee's Practical Notes on Electric Mains," 

. 16.) 
к Pitch from whatever source, is said to be not so durable ав 
bitumen, as it contains unstable compounds. (Sutherland, 
„Bitumen in Insulating Compositions,” read before the 
Faraday Society, December 8th, 1903.) Both pitch and 
bitumen, as generally used, contain hard semi-conducting 
particles, due to local overheating in the boiler. 

However, many solid-laid systems are said to be in quite 
as good condition now as when laid, and on the other hand, 
one has heard of cables going wrong within two years of 
being laid. It should be remembered that the effects con- 
sidered above are supposed to take place, not in two years, 
but in 26. 


Of vuleanised bitumen insulated cables, the writer's 


for А of 70˙0 per cent., 


average 
and pine 18 to 20 years ; 


in America. 


experience is that they will not stand overloads, and decen- 
tralise slowly, even with normal loads; they would probably 
be more suitable for laying solid than pulling into ducts, 
though when laid solid, one would expect them to decentralise 
at every saddle in time. 

To cables insulated with paper and a protective covering of 
vulcanised bitumen, much the same remarks apply; see also 
a paper read by Messrs. Atkinson and Beaver to the Insti- 
tution of Electrical Engineers at Manchester, January 31st, 
1905. In this paper” it is stated that ** the selective action 
of certain agents" (caustic soda, ferrous sulphate, &c.) 
„would, of course, be enormously increased with cables 
carrying continuous currents, and having earths on the 
circuit, on account of osmotic pressure forcing the chemical 
ions through the dielectric." ^ Rubber -insulated cables 
appear to have a life of some Я or 9 years only, when exposed 
to water (it is said that they would last longer, if continually 
under water, than when they were alternately wet and dry) 

Lead sheathed rubber cables appear to be largely used’ 

A single puncture of the lead does not neces- 
sarily imply a destruction of the insulation, as, of course, 
rubber will not absorb water like paper. Rubber, however, 
is expensive, and is very difficult to test. 

Considering again, then, the two systems A and B, their 
relative advantages are as follows :— ў 

1. The maximum annual depreciation charge is about 
twice as much for A ag it is for B. 

2. The first cost is about the same for both if the same 
section of copper ia laid down in both cases ; however, a 
smaller section of copper may be put in initially in the case 
of B than in A, and this is an advantage in the initial stages 
of an undertaking, as it decreases capital charges. Also, in 
many towns the feeding points slowly shift. With a 
draw-in system the copper can be moved about во as to 
utilise it tothe best advantage. Thus if the load decreases 
on a heavy feeder, and increases on a light one, the feeder 
cables can be pulled out and exchanged. This advantage is 


more real when the feeders consist of bare copper strip in . 


culverts. 


3. Decrease in first cost of street lighting by arc lamps in 
the case of B compared with A. 

4. Much greater ease in the localisation of, and repairs to, 
faults, tending to greater reliability of supply, in the case of 
B compared with A. 

5. Faults due to mechanical injury. B has a considerably 
better mechanical protection than A. 

6. Faults due to electrolysis. 

a From stray currents as from tramways, both equally 
immune, if lead is not earthed. | 

b. From an earth on the circuit itself. B has the 
advantage, since it is far more difficult to ensure the cables 
being laid correctly in the case of A than in B. (See below 
for discussion on earthing the lead.) 

7. Faults due to chemical action. Wooden bushes and 
other fittings are generally used with A ; decaying wood has 
a considerable action on lead, due to the production of 
organic acids, The combination of steel and timber in the 
construction of railway wagons is stated to be undesirable 
* because oak and other hard woods cause corrosion of the 
metal.” (Article in the Electrical Engineer.) 

8. Connections for services. B is more expensive than А; 
see, however (2) and Table I. | 

9. Liability to explosions. А, of course, has the 
advantage. However, with a properly designed and venti- 
lated draw-in system, the risk of explosions is very small, 
and with hinged box covers the consequences cannot be very 
serious. 

It has been said that one disadvantage of a draw- in 
system is that it entails constant inspection. It seems, how- 
ever, rather unfair to claim the ability to perform an 
admittedly desirable thing, as a disadvantage to a system, 
as compared with another system on which it is impossible to 
carry it out. | 

It is not contended that every draw-in system is better 
than a solid system. Many are very much worse. But if 
the duct be а good insulator, if it can be made water-tight, 
if it is well-protected mechanically, and if, finally, it is 
cheap to lay—it is contended that such a system is very 


— — — — — 
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* ELECTRICAL Review, March 3rd, 1905, p. 371. 
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much better than a solid system. It is claimed for a solid 
system that the lead, in addition to being insulated, is pro- 
tected from attack by any agent, whether liquid or gaseous. 
This is not entirely true as regards liquids, as the saddles 
often afford a direct capillary passage to moisture from the 
earth to the lead. The draw-in system insulates the lead, 
protects it from moisture (there is no appreciable condensa- 
tion inside the tubes described) and admits only air from 
above ground. 

As an example of the insulating properties of the com- 
position tubes, the following experiment may be described. 
A tube was buried in moist ground, having a bare copper 
wire inside and a similar -wire wrapped round Ше outside, 
the ends being sealed: the inside wire was made alive to the 
negative pole, and the outside wire to the neutral, of a 
three-wire system. After some six months, the insulation 
has so far failed to break down. The writer regards this 
as a severer test than, say, 2,000 volts alternating pressure 
applied to the two wires, since, in the alternating case, the 
electric osmotic pressure, which is the secondary cause of 90 
per cent. of all faults on a direct-current network, was 
absent. ` The measured insulation resistance between the 
lead and earth of a 400-yd. length of cable pulled into a 
fibre duct was 12,000 obms. 

The lead should be broken at all joints and not earthed. 
The joints (for system B) should be made with a good wax 
and proof tape, and suspended in air. It is difficult to 
understand how any electrolytic troubles can affect the lead, 
seeing that it is completely insulated, and supposing that 
the lead does get alive, a short length only can possibly be 
affected. 

Consider now the result of intentionally earthing the lead. 
If the bonds and earth connections are good, sturdy, copper 
ones, there is a high probability of having a section of net- 
work shut down with a bad fault. On the other hand, if 
the earth connections are light, a bad fault will fuse them, 


and the lead may have boles burnt in it at different places, 


possibly half a mile apart, before the fault is discovered. 
The resistance of the lead sheath of a `1 cable (low tension) 
is about 3*5 ohms per mile. Of course, leakage currents can 
be kept, within limits by inserting resistance in the third- 
wire earth connection. With a positive fault this is bad 
practice, ав it; lowers the potential of the third wire below 
that of earth. Also with either a positive or a negative 
fault, it is possible for a consumer connected to the opposite 
pole, to get а bad shock to eerth. Also it is against the 
B. of T. regulations. 

The burning of lead, and the corrosion due to electrolysis. 
shonld be distinguished. ^ Probably no electrolytic corrosion 
would take place with a negative fault,as the lead would 
then be the cathode and the earth the anode; neighbouring 
gas pipes would be the sufferers. With a positive fault the 
reverse would be the case, and the lead would be the anode ; 
however, in this case the electric osmotic pressure would help 
to prevent damage by electrolysis by driving away moisture 
from the lead. (See Electriciun, May 11th, 1906, page 125.) 

Armoured cables laid direct in the ground, and cables 
drawn into metal or non-insulating pipes, should be bonded 
and carthed thoroughly: but where the lead can be effi- 
ciently insulated, it should be broken often and not earthed. 
The solid system appears to lie between these two extremes, 
and opinions differ as to the best policy. 

An objection urged against breaking the continuity of 
the lead is the difficulty of testing the system. This, of 
course, applies also to any non-lead-sheathed system. 

Only single cables have been discussed, as many engineers 
are strongly prejudiced against triple-concentric cable. The 
qbjections urged are that it i8 (1) complicated, (2) awkward 
for the connection of services, (3) more cost]y to install, and 
(4) more costly to maintain (see discussion сп Mr. Black's 
paper * The Maintenance of Underground Mains," read to 
the Institution of Electrical Engineers, Glasgow, January 
9th, 1906). | 

1 and 2. As to complications, the joints are admittedly 
more difficult to make than joints on single cables; but апу 
jointer will readily learn to make them as well and as 
quickly as three single joints. The only other complications 
appear to be at disconnecting boxes, and there can be made 
almost, ав simple as for single cables. 


8. On the contrary, rather cheaper, even including a spare 
pipe. 
4. The writer's experience is that it is very much cheaper 
to maintain ; for if the negative main be made the inside 
one and the neutral the middle one, the outer positive main 
will effectually protect the other two. Now the negative 
main is always the weak point, because it sucks in moisture: 
the positive drives it away. Thus, with a triple-concentric 
cable, you eliminate about 90 per cent. of all faults. The 
only danger really threatening is коше mechanical injury 
sufficient to form a short circuit. Good concrete is ample 
protection against this. The writer's experience of short- 
circuits on concentric cables drawn in is that a piece is 
blown clean out, ard there the damage ends. With cables 
laid solid, the cable behaves something likea squib, keeping 
on arcing, and many yards of cable may be destroyed. This 
action seems to be due to melted bitumen dropping on to the 
molten lead and copper, and partially insulating it. Feeders 
should, however, be single cables, as the consequences of a 
short-circuit would affect so many consumers on a concentric 
feeder. Sir William Preece, in a report to the city electrical 
engineer at Bristol, estimates the average life of the armoured 
cables at 35 years, and of the cables laid solid in wood 
troughing at 40 years, the residual value of the former at 
15 per cent. and of the latter at 12 per cent. of their original 
value. 

The armoured cables are paper-insulated lead-covered and 
steel-armoured, laid direct in the ground. The solid-laid 
cables are extra-high-pressure, three-core, paper-insulated 
and lead-sheathed, with B. of T. sheath beneath the lead. 
The value of r is relatively much greater for high-tension 
cables than for low tension. А three-core 10,000-volt cable, 
each соге 25 вч. in., with a copper earth sheath *02 sq. in., 
lead-covered (‘2 sq. in.) laid in bitumen and earthenware 
troughing, costs about £2.000 per mile, laid complete, 
copper being at £60, and lead at £17. 

he Finance Committee of the London County Council, 
on Sir Alexander Kennedy's advice, recently decided to 
recommend 30 years as the maximum period for the repay- 
ment of loans on mains. It will be seen that the writer's 
figures indicate a period considerably in excess of this for a 
draw-in system. This includes the assumption that the 
price of copper remains at about £85 per ton (see leadiug 
article in ELECTRICAL REVIEW, No. 1508 of last year). 


THE NEW PATENTS BILL. 


| COMMUNICATED. | 


SOMETHING over a year ago (January 26th, 1906) I was 
permitted in these columns to make an attack оп the Patent 
Laws. My chief complaints were: — The enormous cost 
of securing and maintaining patents in this country, as 
compared with the cost in the United States (£99 in Great 
Britain, compared with £7 down in the U.S.A.), and the 
difficulty and expense of all procedure in connection with 
patents ; especially the necessity of an Act of Parliament to 
restore a patent, once the payment of a renewal fee hus been 
allowed to become overdue. 

An instance was given where the fees for renewal of a 
number of patents had been actually paid by the owners to 
a patent, agent, who гап away with the money and allowed 
the patents to lapse. Parliament, being appealed to, said 1t 
was a case for redress, and afforded it—at a cost for each 
patent of £650. 

The difficulty of prolonging the life of patents, the short- 
ness of the present term (14 years, a8 compared with 17 
years in the Statea), the fact that the Patent Office has been 
made to contribute heavily to the Treasury—a veritable tax 
on invention—the cost and uncertainty of litigation, the 
absence of uniformity with British Colonies and Possessions, 
and the difficulty of enforcing the granting of licences, were 
noticed. Lawyers and patent .agents, and the methods 
sometimes adopted by them, were not omitted from 
criticigm. | l 
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The subject of patent law reform was considered at the 
Society of Arts on November 30th last, a paper being read by 
Mr. J. W. Gordon, in which the history of patent grants in 
this country was dealt with in a most interesting manner. 

Mr. Gordon recommends that a patent taken in any 
part of the dominions of tbe Crown should be made to 
confer certain corresponding rights in all parts of the Empire, 
rights wbich- might be matured and taken up at the 
patentee's convenience, as his business resources grew. 

The important question of compulsory licences was also 
dealt with at length, and the conclusion arrived at was that 
working should be made compulsory, and that the obtaining 
of licences on reasonable terms should be made easy. The 
Act of- 1883 made this question one for the Board of Trade, 
but the appeal from that body to the Privy Council involves 
great expense. Compulsory working was also advocated by 
Mr. Gordon. | 

A valuable discussion took place, and that well-known patent 
reformer, Mr. Ivan Levinstein, took part in it, and dwelt 
chiefly on the injustice to British manufacturers of granting 
lock-up patents to foreigners without compelling them to 
work them in this country. 

It must be gratifying to everyone who has taken any part 
in this discussion to see how fully the Government has 
dealt with many of the questions raised, in the Bill brought 
into the House of Commons by the President of the Board 
of Trade on March 19th, which was read a first time without 
opposition. : 

Mr. Lloyd George said that the main objects of the Bill 
were to simplify and cheapen procedure, to make provision for 
the grant of Patents of Addition, {о give further checks 
against invalid patents, and a cheaper procedure for the revoca- 
tion of patents. He laid great stress on the provisions for 
compulsory working and compulsory licence, and promised a 
little later & consolidation Bill to embody all the existing 
law, and, if possible, the new Bill algo. 

The text of the Bill is now before me, and, in my opinion, 
it represents an important step in advance. It provides 
that in the case of chemical patents the patentee may be 
compelled to furnish actual samples of the product. This 
provides against schemes which exist only in the imagina- 
tion, and are patented so as to cover the ground and block 
the way for other inventors, and the provision will be useful 
in connection with many foreign patents taken out with the 
sole object of harassing British industry. 

Patents of Addition may be obtained under the Bill, to 
run concurrently with the original invention without extra 


renewal fees. This appears to be a very great advantage to 


the inventor and to the public. 

Searches for novelty are now to be brought up to include 
patents lodged but not yet published. 

It is provided that a Provisional Patent may now, when 
desired, be dropped, and the complete Patent thus issued 
without fear of the old bogey of disconformity. But in 
that case the date of the complete specification commences 
the period of protection. | 

Applications for extension of time for sealing, or payment 
of renewal fees, are to be given on payment of the prescribed 
„late fee." 

The Comptroller is to hear applications for revocation of 
patents, subject to appeal to the High Court. 

Three years are given for working a patent, after which 
revocation may be granted by the Comptroller ; but, subject 
to appeal to the Court, the Comptroller has power to extend 
this period when good reasons can be shown. 

Petitions for grant of compulsory licence are to be heard 
by the Comptroller, with appeal to the High Court instead 
of to the Judicial Committee of the Privy Council ; which 
means а notable saving of expense, In selling patented 
machines or granting licences no provision in the contract 
limiting the purchaser or user to the patentee's process will 
in future stand good. 

No patent agent may iu future describe his place of 
business as a Patent Office" under a penalty of £20. This 
misleading title has often deceived the unwary public, and 1 
am glad that its use is to be prohibited. 

The Bill, if passed, becomes law on January lst next. 

I congratulate Mr. Lloyd-George on a very businesslike 
Bill, which bears in every line evidence of careful considera- 
tion of the needs of the public, and very little of the 


specious objections to reform put forward by many patent 
agents and lawyers, who put their supposed interests before 
everything. 

For my part, I am not yet satisfied. I wish to see the 
fees reduced to £10 in two instalments, and the period of 
protection increased to 20 years. I wish to see a universal 
law for the Empire, giving the same protection for the same 
fee in every part of it, the whole business being centralised 
in Cursitor Street; and I am glad to note that this subject 
will come before the Colonial Conference. 

I wish to see the time when no patents shall be out of 
print and when the summaries are even more complete and 
up-to-date. But I welcome what appears to be secured 
in the new Act as a great instalment of reform. 


PROCEEDINGS OF INSTITUTIONS. 


The Fixation of Atmospheric Nitrogen. 


A PAPER was read at the beginning of December lest by Dr. Percy 
F. FRANKLAND, F.R.S., before the Birmingham and Midland Section 


of the SOCIETY or CHEMICAL InpvstnY, to which the author gave. 


the title of " The Utilisation of Atmospheric Nitrogen for Indus- 
trial Purposes.” Although the Society issues a number of its 
Journal every 15 days, the paper was not printed until the middle 
of March, and therefore it bas been impossible for us to notice it 
before. The paper itself does not appear to contain much new 
information on this important sul ject, more particularly because 
we have already been able to print an abstract (see the ELECTRICAL 
Review for February 15th last) of the very useful address delivered 
some time ago in Germany by Dr. Erlwein. Dr. Frankland, bow- 
ever, referred again to the curious prophecy made by Sir William 
Crookes in 1898, to the effect that unless some man of science should 
come to the rescue, the inhabitants of this planet would, in the 
course of a few years, be confronted with wheat-starvation. Sir 
William Crookes's arguments were based upon the average yield of 
wheat per acre in the different producing countries of the world, 
on the increa ing population, and on the circumstance that if tbe 
wheat production were to be increased in proportion to the number 
of consumers, so much Chile saltpetre would have to be used as 
fertiliser, that the beds now known to exist would be exhausted in 
fouror five years. Dr. Frankland next went on to deal with the 
electrical processes for manufacturing nitric acid (from atmospheric 
nitrogen), and mentioned that the almost anhydrous calcium nitrate 
now being made at the rate of three to five thousand tons per 
annum at Notodden, in Norway, contains about 13 per cent. of 
nitrogen, ahd that owing to the low price charged for electrical 
energy, nitric acid can be manufactured there at a cost of 30 per 
cent. less than from Chile saltpetre. The author also referred to 
the calcium cyanamide processes, quoting at length the specifica- 
tions of two patents taken out by the Badische Anilin und Soda 
Fabrik in Germany, which cover the process and plant used in the 
manufacture of calcium cyanamide. | 

We are not at all sure, to commit a bull, tbat the most interesting 
part of Dr. Frankland's paper was not the discussion which followed 
it. One of the speakers mentioned the hygroscopic nature of 
normal calcium nitrate, and asked whether it had not been proposed 
to prepare the basic nitrate instead, which is free from this annoy- 
ing practical defect. It will be found, on reference to our past 
columns, that basic nitrate is habitually manufactured for the par- 
ticular object of avoiding the trouble introduced by the moisture- 
absorbing qualities of the normal salt. Dr. J. B. Readman said 
that in some old experiments in which he heated mixtures of 
carbon with barium carbonate, or with calcium carbonate in an 
electric furnace in a current of producer gas, he had obtained some 
calcium cyanamide at a date before the German investigations on 
the subject were carried out; although, as he was primarily 
endeavouring to produce cyanides from atmospheric air, he had 
failed to recognise the nature of the product for some considerable 
time. In his reply to the discussion, Professor Frankland referred 
again to the Crookes prophecy. In his view, Sir William had 
made the case appear more alarming than it was, by suggesting 
that the world was во entirely dependent upon wheat. There were 
many foodstuffs which could apparently be obtained in much larger 
quantity from a given area of country, and of much greater nutri- 
tive value than wheat. He thought that long before a nitrogen 
crisis arrived, new kinds of agriculture would have succeeded in 
producing more profitable and more nutritious crops. With refer- 
ence to the manurial value of calcium cyanamide, he added that 
the scientific world was somewhat surprised at that material being 
a good fertiliser, inasmuch as nearly all cyanogen compounds were 
regarded as being deleterious to plant and animal life. Probably 
some cyanogen compounds were not so poisonous as was usually 
imagined. On the other hand, Dr, Frankland was not prepared to 
make any statement on his own authority as to the true value of 
calcium cyanamide as a fertiliser, and he seemed to think that it 
might possibly have a harmful effect. This, however, as our readers 
will doubtless remember, has already been admitted to be the case, 
but principally, or only, when the calcium cyanamide has been 
applied in an improper fashion or at an improper time to growing 
crops. Moreover, as was shown in the concluding portion of Dr 
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Erlwein’s communication, there are many other uses for calcium 
cyapamide which will doubtless prove remunerative, even if its 
employment as a fertiliser should prove impracticable either for 
agricultural or for pecuniary reasons. 


Transmission of Electrical Energy by Direct Current on 
the Series System. 


By J. S. Н:анғівгр, M. I. E. E. 


(Abstract of paper read before Тнв INSTITUTION OF ELECTRICAL 
Емагчеенѕ, London, March 7th, 1907.) 


For very long transmissions at very high pressures, the impedance 
and capacity of the line give rise to serious difficulties with alter- 
nating currents, which can only be eliminated by the use of direct 
current. The author's company having obtained powers to supply 
an area of 300 square miles, which it is desired to feed by under- 
ground mains from a point on the circumference, the cost of the 
cable system bas assumed great importance, and the author has been 
led to investigate the possibilities of the p. o. system for carry ing on 
the supply. Since 1889 M. Thury has steadily developed this 
system until it has attained a pitch of excellence comparing favour- 
ably with tbe a.c. system. In order to test insulating materials 
with direct current at high pressures, M. Thury built five machines 
capable of giving, in series, 110,000 volts; the results of the tests* 
showed that a p.c. pressure at least twice as great as an A.C. pres- 
sure, could be used on the same insulators and the same cable. On 
the Lausanne line, small insulators were used, but on a very damp 
and foggy day tbe total loss over 3,000 insuiators, with lightning 
arresters, at 20,000 volts, amounted only to 866 watts. By earthing 
the midd]e point of the system, it would be possible to work with 
160,000 volts D c. between overhead wires, each of which would be 
80,000 volts above or below eartb potential. Similarly with cables, 
it is not difficult to make a single-core cable to work with 60,000 
volts p. 0. above earth potential, and with two cables an effective 
pressure of 120,000 volts can be obtained. Such a cable is easier 
to make than a three-core cable with 20,000 volts between con- 
ductors. The highest preesure in use is 58,000 volts three-wire 
(79,000 volts to earth); the line was tested with a pressure of 
100,000 volts above earth. Constant current is used in all cases. 
When the main line passes through consumers' premises the con- 
stant value must be maintained day and night, but if distribution 
is given from sub-stations, the current can be reduced 30 per cent. 
during light-load hours, thus diminishing the line losses. 

On a series system, when no plant is running, each machine is 
short-circuited. To switch-in a generator, it is run up until it 
gives the proper line current on short circuit ; the short-circuiting 


Bes ‘ALC, D.C. 
Capacity of system, EW. » | 2,400 2,400 
Working pressure, volts - 2 10, 000 40,000 
Cost of cable system in £ per Kw.-mile laid 116 0 82 
Cost of power station in £ per Kw.... hos 234 25 05 
Capacity of sub-station, KW. 36 | 200 200 
Cost of sub-station in £ per Kw. :— : 
With static transformers T 11:9 — 
With rotery converters ... 15:97 — 
With motor-generstors ... T . 21 75 15:97 
Total cost of power station and sub station, 
in £ per KW. :— 
With static transformers 35:3 — 
With rotary converters ... m e. 50 894 — 
With motor-generators ... rs . 451 410 
Length of cable run in miles, where the 
cost of the systems is equal: 
With static transformers 167 16°7 
With rotary converters ... 47 47 
With motor-generators ... — — 
Particulars of conductors :— | sq. in. 8q. in 
Number and size of cables... .. | Two, 01 Two,01 
Current density per rq. in. is M 775 600 
Percentage C?R loss per mile, at full 
load, alternating current with 90 per ' 
cent. power factor Y ee 2 0:59 0'13 
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i is then opened, leaving the generator in series with the 
ade To start a motor, the switch is opened, and the сирге + 
110 through the machine, but the brushes being in the non- 
working position, there is no torque ; the brushes are then rocked 
m wards until the motor starts and runs up to speed, after which 
e са ован regulator controls the brush position, and keeps the 
Fas Constant. The effect of a short-circuit is to remove the load 
e 9 generators; to prevent damage through a sbort too sudden 
5 tbe regulators to act, the generators are driven through 
оп couplings, which slip with 20 per cent. excess torque. 


* For details of t 
14th, 1904, pp. 599 к tests see the ELECTRICAL Review, October 
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The failure of a prime mover does not affect the supply, as the 
current flows through the shut-down machine. 

Series machines giving 2,000 to 3,000 volts on one commutator 
have worked successfully for years, and 6,000 volts is attainable. 
The size of a single machine is restricted by the limiting pressure 
and the value of the line current. At 100,000 volts, 500 amperes 
would transmit 50,000 Kw.; each machine could be built to give 
5,000 volts, and by driving the generators in pairs, 10 sets of 
5,000 Kw. each would suffice. 

Where a growing business is concerned, there are important 
differences between tbe series and parallel systems. With the 
latter, the pressure is chosen according to the distance, and there is 
no difficulty in adding larger generators as the demand increases. 
With the former, the line current, being a ruling factor in the sise 
of unit, must be chosen larger tban necessary in the early stages, ав 
it cannot afterwards be increased. By using machines in pairs in 
the main and sub-stations, this difficulty is reduced, the machines 
being coupled in series at first and in parallei when the change 
becomes necessary. The choice of line current in the series 
system is more important than any decision that has to be made 
in laying out a parallel system. 

It is usual to work with both polesinsulated from earth, when the 
total pressure does not exceed 25,000 volts; an accidental ear'h 
then causes по interruption, and а breakdown can be conveniently 
repaired in perfect safety by temporarily earthing the system on 
each side of the fault, without interrupting tbe circvit. With the 
three-wire system, the middle point of the row of generators is 
earthed, reducing the stresson the insulation toa maximum of half 
the working pressure; but in tbis case an accidental earth stops 
part of the supply. As the resistance of the earth is negligible 
compared with the pressures employed, in country districts an earth 
return may be employed, requiring only one quarter of the linecopper 
necessary for the two-wire system ; experiments which have been 
made show that this practice has no effect whatever on telephone 
or telegraph services, and the only difference observed between tnc 
earth return and the insulated double line is that the loss is leas 
when the former is used. 

Descriptions are given in the paper of the system in practice. 
The generators are carried on insulators, and the floor of the engine 
house is of insulating material, eo that the attendants can and do 
treat the machines as if they worked at Jow pressure. The line 
current of constant-speed generators, and the speed of constant- 
current motors, are controlled entirely by rocking {һе brushes 
automatically; the machines run quite sparklessly in a!l positions 
of the brushes and under al! conditions of load. With ͤsteam-· dri ven 
generators, some of the difficulties inherent to the use of water 
turbines are avoided, the engines simply being run with fixed cut- 
off and no governor; the speed then varies in proportion to the 


load.* 
Comparing the cost of the Thury system with ac. practice, the 


author shows that the D.C. generating station is more expensive than 


A.C D.C | A.C D.C A.C 
- perm —ͤ— — „ e ut —— ЧЕ 
і 
14.0% 14,000 37.00 37,500 110600 ' 10060 
15,000 : 120,000 20,000 120,000 20,000 120,000 
042 0 18 0:33 0:13 0:31 0:096 
144 19:25 12:6 15 +6 120 155 
800 800 2,000 2.000 6.000 6,000 
521 | — 252 — 219 — 
7 92 — 4°64 — 3:91 = 
11 39 9:28 714 6 38 6:49 485 
| 
19 6 — 151 — 14 2 = 
22:3 — 172 — 159 zu 
258 285 197 . 22:2 185 ., 203 
371 371 3555 35:5 28.5 | 285 
258 25˙8 250 250 206 206 
113. 113 125 : 12% 84 | 84 
aq. in eq. in eq. in 84. in sq. in. eq. in. 
Two, 04 Two,0'15 Four, 04 Four, 02 Twelve,0-4 Eight, 0:3 
750 780 750 780 735 765 
038 | 0 057 0 28 0:057 017 0˙056 


і 
t 


the 4 c. station, but the line and aub-stations are the cheaper 

D.C. system. When the distance of transmission does ie ud 
8 miles, the series system will rarely if ever prove superior to the 
parallel A C. system. An example is worked out for a bulk supply 
area taking 7,000 kw., with a total length of trenching of abont 85 
miles; the А.С. line would cost £199,000, от £284 per kw., a pro- 


* For full illustrated description of the St. Maurice- 
system (4,000 Kw. transmitted ч 27,000 volts 34:8 mice poris 
to 696 miles) see Erec. Rev., September 12th, 1902, рр. 463-465 ; 
for the Moutiers-Lyons system (4,300 Kw. transmitted 111 8 miles 
at 57,600 volte, partly through underground cable st the full pres- 
sure), see Erec. Rev., August 10th, 1906, pp. 219.223. 
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hibitive price, whilst the p.c. line could be laid for £124,220. The 
complete costs of the two systems are given below: 


Power station of 7,000 Kw. Per Per 
(А.о. includes step-up A.C. Kw. D.C, KW. 
transformers) £119,000 170 £140,000 200 

Sub-stations of 7,000 kw. 70,000 10˙0 70,000 10 0 

Line 7,000 a.c. | ‚ a 

ree MN | 199,000 28-4 124,220 177. 


Lnd 


£388,000 554 £334,2220 477 
The cost of the series line at its full rating is £155 per kilowatt. 


The loss in the mains will cost less on the рс. system, though the 
total amount of energy wasted will be greater. The pc. cables 
will be a better job and less liable to accident than the a.c. 3-core 
cables, the insulation at the stations is less vulnerable and the 
weak points less numerous, there is less chance of breakdown 
through surging, and earthing at one point does not upset the whole 
supply. In case of great increase in the demand, a second station 
can be erected at any suitable point and run in series with the 
first without the least difficulty, the troubles met with in running 
stations in parallel being entirely avoided. The switchgear is 
immensely more simple. For many purposes, such as electro- 
chemistry, working hoists, &c., the series D.C. system possesses 
special advantages. The author considers that with it the possible 
commercial transmission distance can be increased far beyond that 
possible with alternating currents, especially where underground 
transmission is essential. 

The accompanying table (p. 581) summarises the data given in the 
paper as to the cost per Kw. of power stations, sub-stations of various 
ty pes, and the cost of line work underground, showing the limiting 
length of line where the cost of the series system is equal to the 
cost of the parallel system under the stated conditions. For any 
greater distance the p.c. system will, of course, be thc cheaper. 


— — 


DISCUSSION. 


The discussion was opened by Lord KELVIN (president elect’, who 
remarked that he had never swerved from the opinion that long- 
distance direct-current transmission was right. He thougbt the 
static transformer had led tothe development of modern alternating- 
current systems; the author had shown great advantages for the 
direct-current system, which got over difliculties in insulation and 
in n anufacturivg. Lord Rayleigh had 20 years previously rej: iced 
at the coming of alternating-current working with its subtleties, 
from a scientific standpoint, but he (the speaker) rather doubted 
whether engineers agreed with him. 

Prof. Kapp hoped the pioneering labour of Mr. Highfield would 
not be lo-t. When alternating work was introduced, the pioneer- 
ing was done in this country, but the practical results were reaped 
abroad ; manufacturers here should develop the high-pressure p.c. 
machine in readiness for the demand. The Thury system was by 
no means perfect; he bad only been а convert to that system for 
the last three years, but from inspection of Thury plants in work, 
he was satisfied. Among the ditticulties was the great difference 
in pressure between commutator bars; Mons. Thury had built an 
experimental machine with 500 volts between the bars and one 
ampere output, but he thought Messrs. Parsons & Stoney had solved 
the practical problem of commutator design in their turbo- 
generators. Next came the insulating coupling—as to whicb, he had 
designed a coupling where no points of different potential were 
nearer than 18 in. Thury’s were only 8 in. He (the speaker) 
employed rubber links with canvas insertion, and these withstood & 
70,000-volt test, and were mechanically strong. Another difficulty 
was in line insulation, which he thought led to considerable losses. 
From experiments he had found a 50,000-volt a.c. insulator to 
lose 5 watts, and a 70,000-volt insulator 103 watts, whicb, con- 
sidering the numerous insulators, resulted in a heavy loss. This 
loss was due to surges, which would probably not occur with p.c. 
working. He concluded by giving some comparative figures of cost 
for the Zurich Albula transmission in Switzerland, referred to 
later by Mr. Fasola. 

Mr. C. P. Sparks said that for the last 22 years he had devoted 
his attention to a.c. work. For long-distance transmission, he 
thought the p.c. system had enormous advantages; his experience 
with moderate pressure D.c. underground networks was that they 
were more troublesome than a.c. Не criticised the lay-out of the 
author's hypothetical network, remarking that it could have been 
arranged with a double a.c. supply with only slightly longer cable. 
as against the aiugle D c. supply, but he wasof opinion that the only 
economical way of supplying the area shown was by aerial trans- 
mission, or by a generating plant in the centre of the area. In 
regard to the relative losses of the two systems in the example 
shown, he came to the conclusion that the monetary value of the 
a.c. loss would be smaller than that of the p.c. loss. 

Mr. T. HrskErH (Folkestone) said that, in practice, p.c. troubles 
were due to surges; he used a 3,000-volt Ю.С. generator for trans- 


mitting some distance, and breakdowns were nearly always due to 


resonance effects, which showed the existence of a much higher than 
the normal E M.F. These effects led to minute punctures in the 
cables, which he regarded as а serious matter, as they escaped 
attention. From his experience he objected to {һе Thury system, 
but its constant current was in its favour, and outbalanced dis- 
advantages due to other failings of p.c. ma ins. 

Mr. W. Н. PATCBELL referred to bis experience, 20 years ago, of 
series D.c. work, the outcome of which was seen at Chelsea, Hull, 
Oxford, &c. He had later equipped the Lambeth station of the 
Charing Cross Co. with 1,000-volt p.c. machinery; but it was not 


his experience that a D.c. system got over a.c. difficulties. At that 
station the fielde were originally separately excited at 200 volte; 
the apparatus was not fool-proof, and the switching operations gave 
very great surges. He had known a flash over as much as 2 ft., with 
1,000 volts, due, no doubt, to the large power behind the spark, in 
contradistinction to the small current in the Thury system. 
Engineers with parallel.operated stations wished they might let 
current run through a broken-down machine, as in the series р.с. 
system. His experience was that reliance could not be placed on 
“well” earthing, instances being known where the current had 
reappeared at the wrong place. He could not see how an engine 
could get over the dead centres without some fly-wheel energy, or 
how & gas or reciprocating engine of any kind could be credited 
with constant torque. Neither did he agree that the system was 
adapted for winding purposes in mines unless some fly-wheel system 
were included, as in the Ilgner, when any system of supply would 
meet the case. He further suggested that indiscriminate earthing 
on both sides of a p.c. system might lead to awkward resulta. 

Mr. Frank BaiLEY drew attention to the comparatively limited 
adoption of the system abroad, and referred to his peace of mind 
during the last few vears, during which time he bad been running 
a J,0CO-volt p.c. in place of an earlier А.С. system. 

Mr. B. M. JENKIN dealt, in the first place, with tbe three-wire 
system, where he gathered that the power station was earthed. 
With this arrangement he came to the conclusion that & fault on one 
of the outers would tend to overload the machines on the otber 
side of the system, reducing their current output, and to underload 
the machines on the faulty side, which would, however, give their 
full current at reduced pressure. It appeared to him that, by 
permanently eartbing eitber the middle of the circuit both 
at the station and at the load, or a point some distance 
from the generators, much better load distribution would 
result. He considered also that an emergency governor was 
required to prevent the engine from racing under the conditions he 
first outlined .., pressure rise and current drop), and that the 
n.C. losses at peak loads should be charged at 3d, not 3d., per unit 
to compare with the А.С. case. Tbe system certainly gave flexibility 
between two power houses; you could not overload the motor, and 
it would not take more power than it ought to take. 

Mr. J. J. Fasora referring to the Albula-Zurich scheme for trans- 
mitting some 10,300 xw. over a distance of 85 miles, gave the 
results of the comparisons as to cost made by Director Wagner, of 
5 Zurich electricity works. Summarised, the data are as 
follows :— 


THREE-PBASE А.С. SYSTEM. SERIES D.C. SYSTEM. 


45,100 volts, dropping to 40,000. Constant current of 170 amperes 
at 96,000 volta. 
Four seta of three 8-mm. wires. Two pairs of conductors. - 
Line loss, 11 per cent. Line loss, 11 per cent. 
Poles 80 m. apart. Poles 60 m. apart. 
Five section isolatingand arrester Six houses common to both lines. 
houses per line. 


Cost, £74,500 more than p.c. Losses, 14,900,000 x w.-hours per 


annum more than a.c. 

Balance in favour of л.с. line, At 01d. per unit and capitalised 

allowing for p.c. loss, £10,500. at 7 per cent. — £85,000. 
Total balance in favour of a.c. Generating plant cost £8,000 

system, C48, 500. more than A. c. 
Revised later to 430, Coo. Transforming and emergency 
plaut, £30,000 more than a.c. 

Tbe advantage as regards higher security in the р.с. line was 
considered to be balanced by the lower security of the stations, 
further, it was possible to postpone a considerable part of the A.C. 


. expenditure until the demand for power called for it. 


A three-phase system suffered in long transmission comparisons, 
when comparatively low voltages of 10,000 to 20,000 volts were used, 
and he considered that a fairer comparison would be made between 
normally rated constant-current machines and three-phase machines 
normally rated to give 15 to 25 per cent. lower output, so that they 
could still give overloads during the peak. He considered that 
insulation difficulties and the comparatively high cost of machinery 
hela deter the adoption of the series system for individual power 
supply. 

Mr. H. M. HoBanT considered that the three-phase system was at 
a disadvantage when taken at only 20,000 volts for long trans- 
missione. Dealing with insulation, the ratio of the sparking 
distances of a.c. and D.C. was, he thought, nearer 15 than 2, in 
favour of the latter; and several factors, including periodicity, 
would affect the ratio given, which could only be accurately found 
by further tests. He considered that the cost of a 7,000-X W. a.c. plant 
could be £16 per Kw. with larger unite, as against £17 given by th» 
author, further, the largest unit used in the Thury system up to 
now was 600 kw., and it was a bold proposition to suggest 1,000 tc 
1,500-kw. units. The total cost of a Thury 7,000-Kw. plant, with 
transmission, he calculated at £53 per xw., аз against an a.c. plant 
at £54 per kw. In his opinion, p.c. plant driven by turbines was 
an abomination, and with slow speed the Thury plant would cost 
about £1 more per KW. On the whole, he favoured tbe А.О. system. 
For traction work he had leanings towards high-pressure D.C. 
motors, because there was no satisfactory single-phase motor on the 
market. 

Mr. R. A. DawBARN commented on the fact that the steam plant 
would benefit from the constant torque, but the C'R constant loss 
migbt possibly more than balance the advantage in generating; 
further, the maintensnce would be reduced ав the revolutions were 
low. For a large scheme with numerous small distributing plants, 
static transformer stations were to be favoured, but if large plants 
were required, they might be independent generating stations. The 
series system had advantages for coupling up several stations. 


ч 
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Mr. J. S. РЕск said the paper showed the possibilities rather 
than the probabilities of the D. c. series system. He thought that 
а fault on one side of a three-wire system might double the strain 
on tbe insulation of the other side. Granting easy transmission 
with the series system, he thought A. C. had greater possibilities yet ; 
transformers could be built for much higher pressures than those in 
use, and capacity and inductance troubles could be reduced by 
using lower frequencies. Insulation and the commutator, even on 
emall machinee, were great difficulties with the series system. 

Mr. LEONARD ANDREWS referred to osmotic troubles, of which 
he had had direct evidence in low-pressure D. c. networks; the sub- 
ject of negative cables attracting moisture needed investigation. 
He thought a fly-wheel necessary on the generator, if only to aid in 
damping down surges ; and suggested that 4s. per yard (2s. excava- 
tion, 18d. to 2s. ducts) was a more reasonable figure than the 10s. 
given in the author's estimates. The author suggested also that there 
was an absence of automatic devices ; he, the speaker, after looking 
into the system, considered that there was quite sufficient of those 
devices employed to satisfy any enthusiast. 

Mr. ALEX. RUSSELL said that a 10,000-volt А.С. had the same disrup- 
tive pressure as à 20,000-volt p.c. system ; this he attributed to the 
fact that the potential differences across the cable wrappings were 
not in pbase with one another, and their sum was greater than the 
potential difference between the outsides. 4 

Mr. W. M. Morpey, referring to a letter received from Mr. 
Semenza on the subject of the paper, said the latter gentleman com- 
mented on the advantages of the p.c. series system for long-distance 
transmission. It was simple, and offered the possibility of high insu- 
lation, easy arrangement of wires and absolute independence of 
pressure regulation. The drawbacks were small generating units 
and the necessity of using rotary transformers for every applica- 
tion of power. 

Mr. J. B. HIGHFIELD, in reply, referred to experiments carried out 
by Dr. John Hopkinson on osmosis ; the conclusion arrived at was 
that when there was no conducting path between conductors of 
opposite polarity, there was no osmotic pressure and no difficulty. 
Granted that there was less trouble with a.c. than with p. c. net- 
works, yet there was very little trouble with the latter. As regards 
transmission partly aerial and partly underground, the Moutiers- 
Lyons system was an example of the kind, and no difficulty had 
occurred so far. One great feature of the D.c. system was that you 
could transmit great distances underground, and the cost of the trans- 
mission was a dominating factor for long-distance work. Reference 
had been made to constant losses and tbe value of the energy ab- 
sorbed ; with the house transformer system, 175 units were supplied 
for every 100 units sold, and it might be inferred that the possible 
saving by substituting a sub-station system justified considerable 
capital expenditure on the latter. The change had, however, in 
practice resulted in, an inappreciable saving in cost. The series 
system could be run with considerable overload, just as an ordinary 
parallel system. The cost of plant, which had been criticised, was 
an average amount, and might have been much lower if some 
makers’ estimates had been adopted. 


The Faraday Society. 
ELECTRODE POTENTIALS AND SUPERTENSION. 


A FULL and varied programme, chiefly of chemical interest, was 
laid before the members of the Faraday Society at the March 
meeting, which was held on the 19th ult., under the chairmanship 
of Dr. T. M. Lowry. 

Two of the four papers read dealt with the subject of electrode 
potentials, that by Messrs. H. Nv1ToN and H. D. Law, treating of 
* The Potential of Hydrogen Liberated from Metallic Surfaces : ” 
and the paper by Messra. F. M. G. Jounson and N. T. M. WILSXORE, 
on " Electrode Potentials in Liquid Ammonia." The former paper 
has aclose bearing on electrolytic methods of reduction at the 
cathode of an electro-chemical cell, methods which are now assum- 
ing some importance, particularly in the domain of organic 
chemistry. Many years ago, Caspari showed that whereas hydrogen 
would separate visibly on a platinised platinum cathode at prac- 
tically a zero potential, in the case of many other metals a con- 
siderable excess potential or "supertension" bad to be applied 
before hydrogen bubbles could be caused to evolve. It was further 
proved that by means of such electrodes, notably mercury and zinc, 
whose supertensions are exceptionally high (0°78 volt and 0°70 volt 
respectively), organic reduction productions, otherwise difficult to 
prepare, could easily be obtained. Mr. Law has lately been extend- 
ing the work of Caspari and Telcl in various directions, and his 
results have been published by the Faraday Society ; the present 
paper records a further extension of this work, undertaken with the 
object of reducing to some order the somewhat bewildering 
and conflicting information at present available on the subject of 
supertension. and in particular, to try and distinguish between 
purely chemical and physical effects. The conclusion arrived at 
is, that contrary to what was supposed, the supertension is not even 
а fixed quantity for a given metal, but varies with the physical 
condition of its surface and with small impurities present in the 
metal, until long contact with the electrolyte has eliminated 
the effect of these. Seeing that the phenomenon of “supertension " 
is probably caused by the solubility of.hydrogen in the metal of 
the cathode – there being a direct relation between these two 
quantities—it is not surprising that it depends so largely on 
physical conditions, chemical reactions, surface films, &c., but some 
of the anomalous results given by Messrs. Law and Nutton are 
decidedly puzzling. Thus, to quote a single example, if a pieve of 
platinum is coated with cadmium, the supertension will be that of 
the former, i.e., almost zero, no matter how well the platinum 


ears to be covered, unless the cadmium coating be exceptionally 


heavy and dense. A full investigation of this subject will be of 
the utmost value in throwing light on that obscure and complex 
corner of electro-chemistry, electrode reactions, and thoughtful 
and painstaking work like that of Mr. Law deserves every 
encouragement, especially on the part of that not-insignificant 
portion of the chemical world who can see nothing good in a 
physico chemical research, unless it hails from over the seas. 

Messrs. Wilsmore and Johnson's paper is a preliminary account 
of a difficult investigation that promises to be of very great 
theorctical interest. Nernst has familiarised us with the concep- 
tion of the “ electrolytic potential" of a metal, that is, the contact 
potential between a metal and its solution under definite conditions 
of temperature and ionic concentration in the solution. If 
Nernst's theory of contact potential is correct, this ‘ electrolytic 
potential” should be a fixed and characteristic constant for every 
element—one of the great constants of nature—an a/ constant 
of the element in fact, and tbe object of the authors of this paper 
was to check the theory by seeing whether it holds good for 
solutions other than aqueous, on which are naturally based at first all 
theories of this kind. Liquid ammonia was chosen for the solvent, 
and after considerable difficulties had been overcome, the authors 
succeeded in making a series of measurements with various metals, 
which up to the present show merely the same order of potential 
as exists with aqueous solutions, but in no cases actually coinciding 
with the latter. But it will be necessary to apply many corrections, 
notably, for the amount of ionic concentrations in the ammonis 
solutions, before the figures can be regarded as final, so the verdict 
at present must remain “not proven," and Mr. Wilsmore and 
Mr. Johnson must be encouraged to proceed with and complete 
their difficult and trying investigation. 

Mr. Rhodin's paper on “the Impedance of Solutes in Solvents as 
Manifested by Osmotic Pressure " was an echo of the symposium on 
the subject held in January, and it follows the views outlined by 
Mr. G. T. Beilby in a recent B.A. address. In order to overcome 
the main difficulty of the original van't Hoff conception of osmotic 
pressure, which, regarded as a positive pressure caused by the 
impacts of solute molecules, would act in precisely the reverse 
direction to that actually observed, the new theory would regard 
the „rent and not the solute as the source of the energy mani- 
fested iu the usual semi-permeable membrane experiments. The 
presence of a solute in a solvent, in fact, diminishes the potential 
energy of the latter; there is, therefore, a flow of energy across 
the semi-permeable membrane from the solvent to the solution 
inside the membrane. The ‘osmotic pressure" is thus a potential 
pressure, made actual by the transformation of the excessive 
potential energy of the solvent on the one side of the semi-perme- 
able membrane, by absorption of exterior heat energy. 

To explain the action of semi-permeable membranes, the author 
imagines these—and colloids generally—to be composed of radial 
filaments, emanating from a common centre. The structure is 
coarse compared with that of the solvent, but the cilia impede the 
motion of the molecules of the latter. In an osmotic experiment 
the stronger bombardment on the solvent side pulverises the fila- 
ments into cones, and a kind of “ Bunsen” valve is thus produced, 
which will allow the solvent but not the solute molecules to pass 
through it. It is doubtful whether this view of membranes can be 
substantiated, because, as Kahlenberg and others have shown, larger 
molecules will often pass through a membrane that impedes tbe 
flow of smaller ones. The action of the membrane is more likely 
to be caused by either seiective chemical aflinity or selective 
solubility as between the solvent and the solute. | 

A paper communicated by Dr. T. SLATER Price, taken as read 
owing to the lateness of the hour, dealt with the best solutions and 
best conditions to use for the accurate electrolytic determination 
of zinc by depositing it on a rotating cathode. 

The following nominations for the otlicers and Council to be 
elected at the forthcoming annual general meeting were 
announced :— 

President — Sir William Perkin, F.R.S. 
V'iee-Prescdents. 
G. T. Beilby, F.R.S. Prof. W. Hittorf. 
R. A. Hadfield. Prof. A. К. Huntington. 
Sir William Huggins, O. M., Prof. A. Schuster, F.R.S. 
K.C.B., F.R.S. Prof. J. J. Thomson, F.R.S. 


Treasurer—F. Mollwo Perkin, Ph.D. 

Council. 
W. M. Morrison, M. Inst. C. E. 
James Swinburne, F. R. S. 
N. T. M. Wilsmore, M.Sc. 
Prof. E. Wilson. 
J. L. F. Vogel, M. I. E. U.. 


A. C. Claudet, XI. I. M. XI. 
S. 7. de Ferranti, M. l. E. E. 
Е. W. Harbord, F. I. C. 
R. S. Hutton, D.Sc. 
T. M. Lowry, D. Se. 

Physical Soeiety. 
AT the meeting held March Stb, 1907, Prof. J. Perry, F. R. S., 
President, in the chair, a paper by Prof. F. T. Trouton and 
Mr. S. Russ on The Rate of Recovery of Residual Charge in 
Electric Condensers,” was read by Prof. Trouton. The experi- 
ments described by the authors were undertaken in order to 
examine the rate of recovery of residual charge when the 
difference in potential of the plates was kept constant ; previous 
experimenters have always allowed the charge to accumulate onthe 
plates while observing the rate of rise in potential. The observi- 
tions when plotted with current against time were found to lie on 
a hyperbola. This shows that under the circumstances of the ex- 
periments the quantity of electricity recovered up to any given 
time follows а law o = log (p + ¢) similar to that found by 
Rankine and others for the recovery of stress in overstrained elastic 
bodies when thc strain is kept constant. 
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NEW PATENTS APPLIED FOR, 1907. 


Compiled expressly for this journal by W. P. Thompson & Co., Electrical Patent 


Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


5,191. "Improvements in electric arc lamps.“ O. Gross, March lth. 

5,823. “Improved means of working and control for twin-serew petrol-electrie 
and electric launches.” W. A. Stevens. March llth. 

6,826. “Improvements in switches for electric lighting, heating and the hke.” 
A. P. LUNDRERG, C. LUNDBERG and P. A. LeNpsERé, Mareh bith. 


5,896. “Alternating current cummutator motor," W. S. FraskriN and $. 8. 
SivrEnT. March Ith. Complete.) 


5,849. Improved magnetically releasable locking device for miner-' iamp- 
and the like." О, M. MUELLER, March llth. Complete.) 


5,853, “Improvements relating to wireless telephony," A. SirisackEt aud 
A. PrLisNtE i, jun. March lith. 


5,65. Improvements in or connected with means for automatically breaking 
an electric circuit in the event of a leakuge to earth, or giving an indication ot 
said leakage” Natok Bros. & Тномрхох, Ltd., A. F. Hannis, J. WALLIS- 
donr» and О. Cox. Mareh lth. Complete. 

5,466.“ Improvements in and relating to dynaimo-electric machines; H. F. 
T. Kerrs. (Date applied for under Patents Act. 1901, January loth, 1907, being 
date of application in United States.) March llth. (Cotipleteo 

5.7). hnoprovements in and relating to electric traction sistem and 
apparatus. H. D. Weorey and T. G. Hineins, March 10th. 

5.847. “Improvements in apparatus for treating minerals by. electrolysis." 
N. H. M. Deknen. March ith. Complete.) 

BRYN, „Improved means in connection with electric coils having ecif-indue- 
tion for shortening the time of energising and de-cnergising -nch coils; FELTEN 
and GviLprAcrr-Larnsi vei WErkr-AcT.Gks.. (Date applied for under Patent- 
Act, 1301, April 20th. 1906, being date of application in Germany.) March 1111). 
(Complete. 

5,899. “Improvements in or relating to sparking plugs." A. J. Bovrr. (L. 
Macquaire, France.) March llth. (Complete. 


5,504. ‘Improvements in electrical instruments of the thermal type.” C. E. 
Foster. March 12th. 


5,908. “Improvements in electrical commutator devices." W. X. хч. 
March 12th. 


5,910, © Voltaic liyhthouse apparatus." C.A.STRVENSON. Marcel: 12th. 

5,9897. “Improvements in and relating to electrical apparatus," C. N. bert, 
March 12th. (Complete.) 

5,952. “Improvements in and relating to jointing, bonding, testing and dis- 
tributing boxes and sleeves for lead or other metallie-covered wire and cable 
for electrical purposes.” H. H. Нил. March lth. 

6,957. “Method of redneing depreciation in lead storage batteries.” H. 
RopMan. (Date applied for under Patents Act, 1901, March 24th, 1906, being 
date of application in United States.) March 12th. (Complete. 

5.958. Improved system of push-button apparatus ter operating or con- 
trolling electric litts.“ J. Mam. March 12th, (Complete. 


5,964. ‘ Tuprovements in brush-holders for dynamo-elevtric machines," XI. 
WALKER, March 12th. 


5,975. “Improvements in or relating to telephone systems.” R. L. MURRAY 
and F. T. Jackson, March 12th. 


5,987, Vehicle with collapsible pole for radio-telegraphy.“ L. SOLARI. 
March 12th. (Complete.) 
5,099. ‘Electric alarm thermometer." W. WarrHrr. (Date applied for 


under Patents Act, 1901, November 12th, 1906, being date of application in 
Germany.) March 12th... (Complete.) 


6,013. “New or improved central battery telephone exchange system.” 
J. A. Romer. March 12th. 


06,021. “Improvements in dynamo-electric machines.” Tur BRITISR- 


TuoxsoN.-HovrsroN Co., Lip. (The General Electric Co., United States.) 
March 12th. 


6,026. ‘Flectro-magnetic coupling for power transmission.“ P. H. Dawe, 
Mnrch 12th. 


6,084. “Improvements in single-phase alternating.current motors.“ W. 
Cramp. March ПИЛ. 


6,007. ‘Trolley wire protector.“ C. E. 8. BILL. Mareh 13th. 


6,004. “Improvements in bow trolleys or collectors for electric railway- and 
tramways.” BrecKNELL, Miro & RocERs, Lip., and E. M. Мехко. March 
18th. ( Complete.) 


6,083. “Improvements relating to electro-magnets.“ D. K. Morgis and G. A. 
LisrER. March 1th. 


6,092. ‘Improvements in and relating to systems of electrical distribution.“ 
A. M, Тлугок. March 13th. 


6,095. “Improvements in space telegraphy.” S. Canor. (Date applied for 
under Patents Act, 1901, April 4th, 1906, being date of application in United 
States.) March 13th. (Complete.) 


6,118. ‘Improvements relating to the cooling and ventilation of electrical 
apparatus." G. WrsrisGHOUvsE. March 13th. 


26,133. Improvements in and relating to signalling systems for railways and 
the like.” Tur British THomson-Hovuston Co., LTD. (The General Electric 
Co., United States.) March 13th. 


6,134. ‘Improvements in and relating to signalling systems for railways and 
the like.” Tur British Tnoxsos-HovsroN Co., LtD. (The General Electric 
Co., United States.) March 13th. 


6,135. ‘Improvements in and relating to signalling systeins for railways and 
the like." Tun Britisn Тномѕох-Носвтом Co., LTD. (The General Eiectric 
Co., United States.) March 13th. 


6,146. Carbon-holder for are lamps." H. E. Movr. March 14th. 

6,188. “Improvements in electrical ignition apparatus particularly for use on 
motor vehicles and the like." A. HERBERT and W. H. Grove. March 14tl.. 

6,192. ‘Improvements in electric muscular exercisers.” А. B. MCMILLAN. 
March 14th. 

6,193. ‘improvements in electric transformer furnaces.” E. A. A. CRONMALL, 
A. R. LiNI,BLAD and O. STALHANE. March 14th. 

6,199. “Improvements in incandescent electric lamps." 
March 14th. (Complete.) 


6,203. ‘Improvements in electric signalling." R. A. FEssENDEN. March 
14th. (Complete.) 


6,219. Improvements in and relating to the construction of rheostats.” 
W. Dergigs. March 14th. " 


06,994. "Improvements in and connected with protected fuses for use in 
electrical circuits." H. W. Нлкрсоск, А. H. Dykes and R. T. SMITH. 
March 14th. 


6,241. "Improvements in systems of generating electric current." BRITISH 
THOMSON-Houston Co., Lro. (General Electric Co., United States.) 
March 14th. 


6,242. "Improvements in and relating to systems of electrical distribution 
employing vapour rectifying devices." British THomsun-Hovston Co., LTD, 
(General Electric Co., United States.) March-l4th. 


6,249. "Improvements in and relating to vapour electric devices." Tur 


E. FOREMAN. 


Вагивн Тномвок-Носвток Co., LT». (General Electric Co., United States.) 


March 14th. 


6,258. "Improvements in and relating to submarine sound signalling." 
J. GARDINER. March 15th. 


6,2268. ‘Improvements in and relating to the commutation of dynamo- 
eivetric inachmes, electro-motors, rotary tranformers, and the like.“ Berry 
Exictre PLANT Co., LTD., and W. OgLscHLAGER. March 15th. (Complete.) 

6,279. “Improvements ntelegraphy." I. Kirsez. March 15th. 

6,280. ‘Improvements in telegraphy.” I. КїтвкЕ. March 16th. 


6,288. ‘Improvements in electric trembler coils and contact-breakers.”’ 
A. W. Mercar. March 15th. 


6,289. Controlling electric currents.” L. H. Waiter. March 15th. 


6,298. “Improvements in switch mechanism for electrical purposes.” W.O. 
HarnRar. March 15th. 


6.334. “Improvements relating to the electric transmission of photographs 
and the like.” F. vox MADALER. March 15th. 


6,341. ‘Improvements in or relating to apparatus for controlling electric 
currents," E. Dr BREMAECKER. March 15th. (Complete.) 

6,319. "Improvements in and relating to the manufacture of eleotric 
conductors of refractory metal or the like suitable for use as incandescing 
bodies in electric lamps." THE BRITISH ‚Тномаок-Носвтох Co., LTD., and J. 
Gray. March 15th. 

6,350. ‘Improvements in electrical methods of light and devices therefor.” 
Tur British THomson-Hovston Co., тр. (The General Electric Co., 
United States.) March 15th. 

6.358. ‘Improvements relating to electric cable sockets." J. ARNOLD and 
E. T. BumpstEaAp. March 16th. (Complete.) 


6.307. Improvements in electric fuses for blasting purposes.” A. J. JORDAN, 
March 16th. 


6,885. Improved electric contact for electric alarm clocks.” H. BERESFORD. 
March 16th. 


6,390. ‘ Improvements in and relating to means for indicating when con- 


ductors of electrical energy are charged or in “live” condition.” H. J. 
Gbr. March 16th. 


6,409. “Improvements in the electric lighting of railway and other 


vehicles.“ Stk W. G. ARMSTRONG, WHITWORTH & Co., Lrp., and J. Нохмен. 
March 16th. 


6.417. “Improved electrical ignition apparatus.” J. A. TORRENS. March 
16th. 

6,445. Improvements in means for supporting the trolley wires or conductors 
o! electric tramways. G. R. FEATHER. March 18th. 


6.44. “Improvements in and relating to primary batteries." Н. N,WARBES. 
Mareh 1ке. 


6457. „ Magazine fuse for electrie light and power circuits." Р. B. 
FLETCHER, March 18th. 


6.195. “Improvements in apparatus for giving audible notice to drivers on 
railways when the signals are at danger." O. В. Ricnryn. March 18th. 

6,105, “Improvements in and relating to electric sparking devices.“ J. A. 
Jirrreky and B. A. Jerrery, March 18th. 

6,52, „ Process for the regeneration of the electrolyte employed in the 
extraction by the electrolytic process of copper from old bronze and bronze 
waste," A. J. M. Тнікот апа L. A. Mace (called Nouguier), Mate applied for 


under Patents Act, 1901, March 26th, 1906, being date of application in France.! 
March 18th. (Complete.) 


6,522. “Alloys for the inactive carriers or for other metallic parts of 
&ccumulators with invariable electrolyte, and accumulators constructed 
with such carriers or metallic parts." Nya ACKUMULATOR AKTIEBOLAGET 
JUNGNER. (Date applied for under Patents Act, 190), March 30th, 1906, being 
date of application in Sweden.) March 18th. (Complete.) 


6,528. ‘Improvements in electrice motor control systems and in apparatus 
therefor.” — Tun British Тномкох-Носятох Co., Бтр. (General Electric 
Company, United States.) March 18th. 


6.557. New or improved electrical switch for motor-bicycles, motor-cars and 
the like.“ Е. H. Binch. March 19th. 


6.649. “ Improvements in dynamo. eleetrie machines.” British 'Тномвох- 
Носвтох Co., Lrp. (General Electric Co., United States.) March 19th. 


6,675. ‘Improvements in electric bells.“ О. R. Fischer. March 20th. 
(Complete.) 


6,697. “ Improved method of changing the intensity of direct currents by 
means of alternating currents." О. Bein. March 20th. 


6,699. © Electric lamp socket with instantaneous contacts." H. MAGUNNA. 
(Date applied for under Patents Act, 1901, March 20th, 1906, being date of 
application in Belgium.) March 20th. (Complete.) 


6,710. “ Improved lug or take off, for secondary battery elements.” C. L. 
Mason. March 20th. 


6,715. “ Improvements in or relating to dynamo-electric machines, and to 
means for controlling the same." SIEMENS Bros. Dynamo Works, Ltp. 
(Siemens-Schuckertwerke G.m.b.H., Germany.) March 20th. (Complete.) 


6,716. “Improvements in or relating to dynamo-electric machines or 


motors," SIEMENS Bros. Dynamo Works, Lrp., and J. C. WirsoN, Marcb 
20th. (Complete.) | 


6,725. “Improvements in electrical heaters for rooms or other enclosed 
spaces," A. F. REDMAN. March 20th. 


6,735, "Improvements in and relating to electrical accumulatora or 
secondary batteries." P. G. TBiQvET. March 20th. (Complete.) 


6,740. “Improvements in incandescence lamps." H. L. Topp. March 20th. 


6.745. “Improvements in the manufacture of iron alloys." BRITSE 


Тномѕох-Носвтох Co., LrD. (General Electric Co., United States.) 
March 20th. 


6,751. "Improvements in magnetic clutches or brakes," H. W. RAVENBHAW, 
V. G. MinpLETON and W. E. TowNSsEN D. March 20th. 


6,809. ‘Improvements in starting switches for electric motors." E. F. Moy, 
P. H. BasriE and E. F. Moy, Ltd. March 21st. (Complete.) 

6,910. “New or improved method of and means for generating power.“ 
E. H. Scoones. March 21st. (Complete.) 


6,829. New or improved contact device for electrical ignition apparatus.” 
S, J. WILLIAMS. March 21st. 


6,417. “Improvements relating to dynamo electric machines or electric 
motors." THE JoHNson-LUNDELL ELECTRIC Traction Co., тр. (R. Lundell, 
United States). March 21st. (Complete.) 


6,849, “Improvements in electric fuse boxes and fuse holders therefor.” 
R. Grose, March 21st. 


6,654. “Improvements in electric controllers." Е, ScHaTTNER and 
В. AMBERTON. March 915%. 


6.859. Making electro-depositions upon fabrics, leather, paper and the 
like.“ T. Barton and E. C. Deacon. March 22nd. 


6,595. ‘Improvements in brush-holders for dynamo-electric machines.“ 
E. M. TisGrEv. March 22nd. (Date applied for under Patents Act, 1001, April 4th, 
1906, being date of application in United States). (Complete.) 


6,899. Improvements in or in connection with electrical switches.” 


A. P. LUNDBERG, G. C. Lr xD REG, and P. A. Lexpegné. March 22nd. 
(Complete.) 


6,900. ‘Improvements in alternating current motors." J. Kir and 
C. Trusox. March 22nd. . 


6,912. "Improved apparatus and means for securing incandescent electric 


lampholders to the leads or mains." A. E. Beattie and S, E. BARNES. 
March 22nd. 


‚ 6,920. ‘Improvements -in and apparatus for magneto-electric ignition for 
internal combustion engines." G. FULLER and A. T. FILE. March 22nd. 


6,922. “Improvements in or relating to ignition devices for internal com- 
bustion engines." H. T. Авнтох. March And. 


6,925. Improvements in and relating to electric controllers.” O. W. 
ATKINSON. March 9nd. 
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APRIL 12, 1907. 


No. 1,538 


THE MEASUREMENT OF EXPIRED 
OUTLAY ON PRODUCTIVE PLANT. 


A VALUABLE contribution to the discussion of the question 
of Depreciation of Productive Plant was recently read to 
the members of the Institute of Directors by Mr. P. D. Leake» 
F.C.A. The author starts with the proposition that “ no 
profit can exist antil expired outlay on productive plant has 
been provided out of gross revenue,” and this contention 
will be readily admitted as sound accountancy. He defines 
productive plant as “all perishable material property owned 
by an undertaking other than that primarily intended for 
re-sale,” and he constitutes the outlay upon it as a payment 
in advance on revenue account, so that the whole of such 
capital has to come back out of gross revenue. 

In order to carry out his system, Mr. Leake proposes that 
every Joint Stock or Municipal trading undertaking should 
be required by statute to keep a register of plant, in which 
the year of purchase and cost of each of the various classes 
of productive plant in which capital is invested should be 
recorded under proper heads. He contends that there 
would be no difficulty in doing this, from the clerical 
point of view, and that tbe Municipal and other 
traders should be required to show in the revenue account 
each year that a sum for renewals, amounting to not less 
than that necessary according to the declared length of life 
appearing in this statutory register of plant, had been pro- 
vided, with all repairs and partial renewals, which 
would be settled by standard schedules. The principle 
advocated by Mr. Leake appears to be theoretically sound, 
especially in the case of Municipal Trading, where the 
Local Authorities are acting as trustees for the ratepayers. 

The difficulty of the proposed register would be in 
standardising the lives of the items constituting the pro- 
ductive plant, and providing for the differences in durability 
due to the original character of the plant and to the varying 
circumstances attending the working. 

A few years ago Mr. W. W. Lackie, M.I.E.E., of the 
Glasgow Corporation Electricity Works, published his 
views upon the proper amount to set aside annually for 
depreciation, his figures being as follows : — 


Land and buildings .. = T 1 percent 
Machinery and plant aes m € 74 ^ 
Accumulators 25 bns Е <=. 10 - 
Mains and cables д» xd 4 24 " 
Meters ui 25 i m TUN 6 з 
Instrumente... 2d se ve Js 5 ‘i 
Furniture ! ia ins 5 » 


And this worked out on the respective capital expenditure 
at an average of 4 per cent. 

The only perfect system would appear to be an annual 
valuation, and charging to revenue the actual amount of the 
depreciation, but as this would be difficult and costly, some 
such basis as that suggested by Mr. Lackie is sufficient for 
practical purposes. 
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With local authorities, the most general practice is to 
n3gleot th» provision of any reserve fund or charge upon the 
working costs ѓо: depreciation, and to consider that it is 
provided for in the sinking fund. Mr. Leake puts the point 
clearly when he says that “the depreciation of productive 
plant occurring each year is an operative expense as much as 
operative wages," and he condemns the narrow view that if 
productive plan ha: been well maintained and works as well 
as ever, depreciation may be omitted from operative 
expense.“ 

Io estimating the life of the plant in a register based upon 
the value of the plant at the date of purchase, a disturbing 
element would be in the subsequent antiquation or obsole- 
scence, apart from the ordinary wear and tear ; and also in 
the shortening of the life by neglect or bad management. 

In electrical undertakings, out-of-date plant is a serious 
contingency, improved methods constantly driving the 
original plant to the scrap heap. Upon this point Mr. 
Leake says : ** The question of probable supersession owing 
to improvements, sometimes called ob olescence, is much 
more difficult to determine, and applies more to some 
industries, especially new industries, than others. Thus, 
in the case of electrical undertakings and motor industries, 
it would be a most serious item, and should be substantially 
provided for in estimating the length of life of productive 
plant engaged in these and the like industries, whereas in 
other undertakings, as, for instance, waterworks, there seems 
no great danger to be apprehended from this cause." 

To create a standard of economic life for plant is very 
difficult. As a rough-and-ready system, the 4 per cent. 
average per annum, as suggested by Mr. Lackie, would 
probably be a reasonable amount to write off, and if munici- 
palities adopted the practice, we should have to search very 
- diligently for any payments out of profits in relief of rates; 
but the fixing of а statutory value and length of economic 
life, and annually deducting the value for the expired 


period, does not appear to be as practical as an aunual re- 
valuation. 


~ 


There is another point in the question of value, viz., the 
variations from time to time in the market value of the 
article. Take, for example, the rise in copper, which so 
seriously affects the cost of electric mains, or the reduction 
in cost of other items of plant. These may not affect the life 
or durability, but they would raise the question of value. For 
instance, if cables put down 5 years ago could not be 
replaced now except at a largely increased price, this enhanced 
value should not be igaored. | 

In Johnson's Book-keeping and Accounts it is pointed out 
that * there are two methods of treating depreciation in a 
balance-sheet. First, by a journal entry of profit and loss 
account, Dr. to the asset depreciated. The entry would be 
posted to the debit of profit and loss account, thereby 

reducing the balance by the amount to be deducted there- 
from, and to the credit of the asset depreciated, corres- 
pondingly reducing the amount standing to the debit of 
the asset. Secondly, by allowing the values of the assets 
in the balance-sheet to remain intact, creating as a liability 
a depreciation or renewal account, and debiting profit 
loss account. 

Mr. Johnson also states that ** the method of depreciating 
by equal instalments of the original cost over a defined 
period may be adopted in many instances where theie is no 


and 


which fits these cases exactly. 


residual value "— which meets Mr. Leake's claim for a 
register of life, writing off at sach periods the original cost. 

The common practice of Local- Authorities in making 
no provision for depreciation, and claiming that it is pro- 
vided for by the sinking fand, is a fallacy, as the repayment 
of borrowed money by instalments deals only with ‘the 
question of the capital expended, and not with the deprecia- 
tion of the items purchased and installed. The effect of this 
system upon the accounts is to create the impression that 
profits are being made waich do not really exist, and pay- 
ments are made in relief of rates which should have been 
applied to provision for depreciation. RO 

Аз an example, take the accounts of the Edinburgh Cor- 
poration for the year ending May 15th last. In this case, 
£4,000 was contributed to the City rates, and the total 
amount carried to the reserve fund was £12,359. If the 
Glasgow rate of 4 per cent. on capital expenditure, which 
amounted to £931,634, were adopted as the amount of 
depreciation, it would require the provision of £37,265, 
instead of £12,359, to the reserve, and, of course, no con- 
tribution in relief of rates wogld be justified. I 

At the close of Mr. Leake's interesting paper, he touches 
upon one of the obvious difficulties in the way of his proposed 
statutory register of the economic life period. He says that 
a company or municipality might declare the economic life 
of its various classes of plant as being any period it pleased, 
from two to 100 years, the only security for fixing a fair 
length of life being the reputation of the expert who fixed it. 


Last week we were unable to do more 

The Carshalton ope 
Accident, tban report the occurrence of this sad 
accident on the Sutton-Carshalton tramway. 
Coming во shortly after the series of similar disasters in 
London and elsewhere, the overturning of this car has sent 
a fresh, and maybe a stronger, thrill of apprehension through 
the country, a tremor which is bound to affect the receipts 
of every tramway which is bailt over gradients of any 
severity. Our reputation for runaways is becoming trans- 
Atlantic in its sinister aspect, and no possible modification of 
equipment must be shirked, on the score of either incon- 
venience or expense, if we are to be rid at the earliest moment 
of an international reproach. It is true that we write with 
the immediate influence of the accident of April 1st hasten- 
ing the pen, but we do not touch the matter for the firtt 
time, more's the pity, and nothing in the shape of sensa- 


tionalism, either self-generated or transfused from the daily 
newspapers, is likely to infect our style. 

In a sense the subject is sub judice until Major Pringle 
has reported to the B. of T. after due public inquiry, 
but we shall commit no breach of privilege ia commenting 


upon the accounts ef the accident which were published 


directly afterwards. 


The one certainty is that the car was running very fast 
when it struck the right-angle curve at the bottom of the 
hill, and many eye-witnesses have asserted that the driver 
was making frantic efforts to apply the brakes some distance 
from the curve. Frantic efforts! A stock phrase, but one 
The dictionary supplies 
alternatives, as mad, raving, furious, outrageous, and those 
are the terms which must be applied to the struggles of a 
driver with brakes which under the conditions of his usage 
are the very instruments of destruction. | 

We read that the car was of the single-track variety with 
wheel and slipper brakes, either of which was powerful 
enough for control under normal conditions. Ив seating 
capacity is said to be fifty passengers, but it appears to have 
been overloaded, as the Daily Chronicle for April 2nd gave 
the names of sixty-seven injured more or less seriously. The 
gradient approaching the curve is by no means extraordinary, 
but we gather that it starts at the top with a somewhat 
steeper inclination over a railway. When examined after 
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the accident the brakes were found hard on.“ The road 
had been watered during the afternoon, but no statement 
has been published as to the nature of the rail surface. 

About half-way down the hill the speed had risen so 
greatly as to alarm the passengers on the top, and spectators 
anticipated the result before the car reached the curve. 

Too much reliance must not be placed on the tales of 
naturally excited passengers and passive witnesses, nor should 
anything more definite than conjecture be ventured until 
the official inquiry has sifted the evidence which it will 
elicit, but so far as the material facta before us permit the 
holding of a tentative opinion we should say that the Car- 
shalton misfortune differs in no essential feature from those 
which went before it in the course of 1906, and once 
again we urge, with all the additional force which the 
accumulated accidents lend, that the wheel brake be 
abolished. 

В. of T. inspectors innumerable may find that these deadly 
runaways are brought about by the drivers locking the car- 
wheels, bnt the reasonable safety of the public will be 
advanced no whit until the very possibility of wheel locking 
is wiped out; and, to repeat our opening comment, no effort 
should be spared until this end is accomplished. 

The Carshalton accident furthermore may be found to 
demonstrate very deplorably that the slipper brake, or at 
least the mechanical slipper brake, is useless in such emer- 


.gencies when applied after the car has reached a critical 


speed. 
Every brake now used on a tramcar is capable of con- 
trolling the speed within safe limits on any hill whereon 
tramways are laid, so long as adjustments have been made 
properly, and so long as regulations are observed, but no 
tramway manager in his right mind is going to suggest that 
those are the conditions which should govern the equipment 
of a car with brakes. 


THE estimates for Civil Services for the 
The : ( 

Colonial year ending March 31st, 1908, recently 
Conference. issued, show that the grant in aid of the 
Pacific cable is placed at £419,013 for 
1908 as against £80,405 in the previous year. It would 
seem, therefore, that the views expressed repeatedly in our 
columns—viz., that, given proper freedom of operations and 
facilities, this cable should in no way, under normal condi- 
tions, require monetary support—have been proved to be 
correct. The great decrease of the grant in aid, namely, 
£31,392, seems due to more effective competition, the British 
line having had, during the latter part of 1906, the advan- 
tage of its own offices, which formerly, owing to the special 
privileges accorded to other companies, it was debarred from 
opening. The above may be unwelcome news to those wlio 
held the view that this cable was impracticable, and the 
diminishing grant in aid will apparently not much longer 
provide an excuse against national cables as being a burden 

on the Empire. 

At the forthcoming Colonial Conference, submarine tele- 
graphic communication throughout the Empire at cheap rates, 
and the establishment of an Imperial news service much on 
the lines suggested by Sir Sandford Fleming and others, will 
no doubt form prominent subjects for, le& us hope, settle- 
ment, as they have been placed on the agenda by Cape 
Colony. If the settlement be favourable, a further advance 
will be made in the direction of binding together still closer 
the Mother Country and her Colonial possessions in a 
mutually profitable manner and irrespective of sentimental 


- eonsiderations. 


The Байа As our readers are aware, а contest has 
of Е long raged in this country with regard to 
Machinery, the rating of machinery. Although 
machinery is not rateable per se, it is in 

effect brought into rating in England and Wales on the 
ground that the presence of machinery ina mill or factory 
enhances the value of the premises. Manufacturers have 


long protested against the burden which is thus unfairly 


placed upon them; and the Royal Commission on Local 
Taxation recommended, in 1901, that in estimating the 
rateable value of any hereditament, the value of no machinery 
except fixed machinery, or machinery used for first motive 
power, should be taken into account. Effect was.given to 
this recommendation, so far as Scotland was concerned, by the 
Lands Valuation (Scotland) Amendment Act; 1902, which 
provided that in any building occupied for any trade, business 
or manufacturing process, the expression, machinery fixed 
or attached," shall be construed as including all machinery, 
machines or plant in or on the lands or heritages for produc- 
ing or transmitting first motive power, or for heating or 
lighting such building, but save as herein provided, shall not 
include machines, tools or appliances which are only so fixed 
that they can be removed from their place without necessi- 
tating the removal of any part of the building. "The effect 
of this provision in connection with the production and 
supply of electricity has recently been considered, in an appeal 
by the Coatbridge Electric Supply Co., Ltd. | 

It appears that on March 13th, 1907, the company 
appealed to the Lands Valuation Appeal Court (Lords Low 
and Dundas) against the decision of the Provost, &c., of 
Coatbridge, to enter the appellants’ generating station, office. 
and cables within the borough as of the yearly valne of 
£1,379. 

The appellants contended that under the Lands Valuation 
(Scotland) Amendment Act, 1902, certain electrical machinery 
and instruments, such as switchboards, generators and the 
like, also the electrical mains which were laid loose in pipes, 
came within the exception introduced by the Act, and were 
not comprised in the definition of ‘ lands and heritages.” 
The appellants also contended that there should be deducted 
(1) the estimated annual cost of repairs; and (2) the esti- 
mated annual contribution to a sinking fund necessary for 
the renewal of the machinery when worn out. On the 
other hand, the Assessor maintained that estimated expendi- 
ture, which had not in fact been incurred, ought not to be 
taken into account in fixing the rent for the year, but only 
what had actually been expended in that year. Lord Low 
decided that the machines and appliances referred to, situate 
within the building of the “Generating Station,” and 
which “ are either loose or so fixed that they can be removed 
from their place without necessitating the removal of any 
part of the building,” were excepted by the Act, but that 
the copper mains fell within the scope of the Act of 1902, 
and were lands and heritages” for the purposes of valua- 
tion. His lordship was also of the opinion that the deduc- 
tion should be the average annual amount which it might 
be expected that the tenant would require to expend in 
repairs and renewals, and not the present actual expenditure ; 
and that an allowance of 10 per cent. upon the tenant's 
capital for interest and for repairs and renewals of plant 
and machinery would fairly and adequately meet the require- 
ments of the case. | 

The case is the more important because it is the first in 
which the attention of the court has been directed to the 
effect of the Lands Valnation (Scotland) Amendment Act, 
1902. So far as it goes, the decision is satisfactory, but we 
are informed that the company intend to take further 
action, as it appears there are other grounds upon which they 
may claim considerable further relief in their assessment. 
They were advised, however, that it would have been 
imprudent to have raised them on the present occasion, as 
it might have complicated the issue. "The same court also 
heard an appeal from the decision of the Linlithgow Shire 
Valuation Committee, who had valued the electric works, 
generating station and mains in the borough of Bo'ness at 
£1,650. The appellants’ contention was that the just 
amount was £400. The court, which found that the figure, 
£1,650, was not based upon rent at all, reduced the 
valuation to £400. These two cases are sufficient to show 
what an enormous advantage those who are responsible for 
the supply of electricity in Scotland have over English 
companies, and the benefits which have accrued to Scotland 
owing to the passing of the Act of 1902, should encourage 
those who have supported the English Rating of Machinery 
Bill to continue their efforts. 
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CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week, Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Prestwich Union Specification (A). 


Perhaps a final note from us is desirable to make our 
position quite clear to the trade generally. 

* Diegusted " did not make out much of a case, and has 
been partly answered by other correspondents, unknown to 
us, in your columns. Disgusted " did, however, make 
several mis-statements, which should be corrected. For in- 
stance, Dewrance valves were also named with Hopkinson's, 
and Fletcher's separator with McDougall’s in our specifica- 
tion. In fact, there was at least one alternative maker 
mentioned for every item but one, where specific leading 
manufacturers were preferred. 

But practically no restriction whatever as to maker was 
imposed on such materials as steam and exhaust piping and 
fittings, non-conducting composition, overhead crane, main 
switchboard, cables, feeders and wire, water-tight boxes, 
tubing, shades, lampholders, ceiling roses and accessories 
generally. Certainly more than half the total value required 
is contained in such free items—some thousands of pounds 
instead ‘of merely screws and nails, as suggested by Dis- 
gusted." What, however, nails were proposed for by 
“ Disgusted,” we can only guess. Either personally or by 
letter, we asked all quoting to tender on the official form 
strictly for plant, &c., by one of the leading makers wherever 
specified, but if they wished to offer any reasonable first- 
class alternative makes, same could be embodied, with prices, 
in an accompanying letter, and would receive due considera- 
tion by us. 

Some restrictions must be put on make of plant specified 
for important work, to debar Messrs. Spitzvargencoff and 
Finklestein's “ better as new " plant and *' paper on val] ” 
fittings, &c. 

The trade, to the best of our judgment, have »o/ found 
that the specification and conditions are unfair and the 
market narrowed too much. Probably, as it is, when we 
have duly considered all alternative offers, we shall be like 
your other correspondent, ** Also Disgusted." 


Crews & Handford. 
Manchester, April 5%, 1907. 


The Unemployed.” 


On reading Unemployed’s " letters of March 15th and 
22nd and April 5th, I am wondering if any central station 
drivers have had the same experience as myself during the 
past five years. I have written for, perhaps, 23 different 
jobs, and always send stamped addressed envelope for a 
reply, but, up to now, I have never once had a reply either 
one way or the other. I am thinking it has a lot to do with 
the kind of yarn you spin when applying. I give here a 
few extracts from a letter that won a berth here as driver, 
to take charge of an eight-hour shift, some time ago :— 

“Seeing your advertisement, &c., for driver to take 
charge of eight-hour shift, I beg to offer my services for 
same. I had two years at so-and-so college, 12 months at 
the technical school, and during the past nine months 
I have been at the central station. During this time I 
had considerable experience with Belliss engines and Parsons 
turbines, motors, arc lampe, condensers; high and low- 
tension switchboards, boosters and many other things too 
numerous to mention. Age 19, single. Wages expected, 
25s. per week." 

Now, surely а man like this is worth more money. What 
arc lamps have to do with surface condensers, I really don't 
know. 

Next time I apply I shall not forget to spin a fine cuff. 
It does not matter whether you know anything or not, you 
will always find someone there mug enough to show you 
around and put you right, as was the case in the above. 


Driver Carn Brea. 


Jointing Triple-Concentrie Cables. 


In reference to Mr. F. Fernie’s article on ** Depreciation of 
Underground Cables,” in your issue of April 5th, he says a 
jointer would soon learn to make joints on triple-concentric 
cables as quickly as on single cables. This may be all right 
when cables are feeding each way, but the complication comes 
in when a service is required from the inner, or (—), and 
neutral, or central, conductor of a cable feeding only one way, 
with three or four large consumers, foundries, printing 
works, &c., using a big load on the far away end of cable, 
who demand that their supply shall not be interfered with. 

The fittings on ordinary joint boxes are usually too close 
to allow bridgings of any size to be put on daring the joint- 
ing process. I should like to see a jointer, on а very wet or 
snowy and stormy day, making joint on triple-concentric 
live main, and bridging over a big load all in the same 
space, whilst cutting through the conductors. I think the 
cost of jointing under these conditions would give single- 
core cables an easy firet place. 

Jointer. 


The Breaking of Trolley Wires. 


A paragraph headed thus in your issue of March 29th 
Business Notes”) contained the remark that the“ flexible 
ear introduced by the B.T.-H. Co. fulfils the requirements 
outlined in a paper written by Messrs. Tweedy & Dudgeon. 

Both Mr. Dudgeon and I wish to dissociate ourselves from 
responsibility for that statement. | 

Robert N. Tweedy. 

Stourbridge, April 6/^, 1907. 


Fatal Accidents in Mines. 


Yet again, two more fatal accidents have occurred during 
the last week, and each was due to want of proper manage- 
ment, In one case the master shifter was making an 
examination of the motor—I should like to read the reports 
when made; I am sure they must contain some amusing 
sentences. Should like to know what a master shifter knows 
about а motor ; guess he knows more about a donkey. 

I fully endorse all ** Pussy Cat's statements in your last 
issue. I have had a long colliery experience, extending 
over a good few years, and I can safely say that never, 
during my whole experience, have I had а complaint of a 
pitman receiving an unpleasant shock from coal-cutters or 
any other electrical apparatus, even in wet places. 

If a proper man is kept at а mine, and he is given sole 
charge, and not bamboozled about by a person who, in a 
number of cases, is an enginewright in name only, having 
previously held such positious as driving а donkey engine or 
sawing props, the terrible accidente which are occurring 
almost daily would be things of the past. 

I always found that colliery managers looked upon their 


electrician as а necessary evil, and did not forget to tell 


him во when the occasion presented itself. If things were 
so managed that the pit was not compelled to stop ever so 
often, the managers came to the conclusion that the elec- 
trician was having too easy а time, and they must instruct 
one of the so-called joiners to watch him, so that he can 
work it in with his job, and do away with that expensive 
luxury—an electrician. 

I have visited many collieries where electricians are kept, 
and have never heard one say that he got on well with the 
enginewright. The latter having so much power, generally 
manages to find important positions for the whole of his 


family, with the effect that the poor electrician steps out of 


his place to let a son step in. 

In conclusion, it seems to me that until the Home Office 
take upon themselves the duty of defining what a competent 
person shall be; and when managers get out of the old 
habit of leaving everything to the enginewright, and the 
latter submits to the inevitable, friction will always remain, 
and not only be a source of unpleasantness, but put another 
deadly danger in the path of the poor collier, who has quite 
enough without being the innocent martyr of the petty 
pride of one man, who calls himself an enginewright. 


Colliery. 


крайын аканын рны RES EST EC — DD E M : —— 


Vol. 60. No. 14087 Aram 15, 1907.) THE ELECTRICAL REVIEW. 589 


Reunion of the E. E. R. E. (Vols.) 


Kindly allow me to endorse the views of your corres- 
pondents under the above heading; as а late member of 
* B" company second contingent I should be only too 
pleased to meet my old comrades again, and I am sure that 
there are many others who would be able and willing to 
attend such a gathering. 

Might I suggest that a committee be formed to further 
such an object. Who will come forward ? us 

J. 


[We shall be pleased to receive the names of gentlemen 


willing to act on a provisional committee, and will then put 
them in communication with one another—Eps. E. R.] 


Petrol Electrica] System. 


І should be glad if you could give me some information 


on the above through your “Correspondence” columns. I 
understand the usual arrangement is to couple a dynamo to 
the engine, which supplies current to the motor, which, in 
turn, drives the car. What I should like to know is the 
following : — | 

1. What is the chief advantage of this system? 

2. What are the disadvantages ? [з it a question of cost 
or space ? 

3. Is the usual change-speed gear used with this system, 
or is the whole regulation done by means of electrical control ? 
if so, how is the greater torque obtained which is required 
when ascending hills, &c. ? 

Petrolicity. 


[In brief, the main object is to abolish the change-speed 
gear. The advantages gained are freedom from breakdown, 
silence, wide range of speed with high efficiency and perfect 
control, and ease of starting and braking. The greater 
torque i8 obtained by increasing the current. 

For recent articles on the subject, see ELECTRICAL 
Review, May 4th, 1906, p. 705; August 31st, 1906, pp. 
339-341; February Ist, 1907, pp. 171-2; March 1st, pp. 
372-3; March 15th, pp. 457-8; March 29th, pp. 518-9.— 
Eps. E.R. | 


OUR ENGINEERING LABORATORIES: 
A DEFENCE. 


ENGLAND COMPARED WITH AMERICA, 


[COMMUNICATED. ] 


Im the ELECTRICAL Review some time ago there appeared an 
article commenting upon the attitude of writer in one of the daily 
newspapers, upon the question of engineering instruction at our 
Universities. For some weeks our daily contemporary was silent, 
and left the subject of engineering instruction to take up that of 
teaching in commerce, which subject was admirably discussed. 
There followed, however, a criticism upon the remarks con- 
tributed to this journal, and apparently the inspiration of this 
criticism was a report issued by the Glasgow and West of Scotland 
Technical College. The secretary and Prof. Longbottom, both 
members of the staff of the College (but, with all due respect, both 
almost unknown to engineers, for their names do not seem to be 
included in the lists of members of the chief engineering societies), 
had visited America and furnished material for the report. 
Doubtless there is ample food for reflection for all thoughtful 
people in the publication for which they are responsible. To return, 
however, to our daily contemporary, there were a few sentences 
which we shall be delighted to see confirmed. 

After an allusion to the fact that “ we referred to the deficient 
equipment of our university engineering laboratories,” we read 
the following justification by, our contemporary :—'' Though our 
remarks on the subject were approved by some of the leading 
technical journals, statements of a semi-official character appeared 
in other journals in defence of the present facilities in our univer- 
sities for the training of our future engineers. This defence 
practically amounted to a statement that ‘toy machinery’ that 
served to produce a Faraday, a Wheatstone, a Hopkinson, a Clatk- 
Maxwell, Kelvin and Crookes, was good enough for present-day 
purposes. The development of the electric tram, the modern 
internal combustion engine in its various forms, present methods of 
testing machinery and materials were ignored. Indeed, deficiencies 
in this connection are so apparent that it would be difficult to state 
a real defence of the present backward condition of our university 
laboratories, which, if we except that of Birmingham, must be 
regarded as absolutely out of touch with modern engineering pro- 
gress.” It will perhaps, be advisable to take the various pointe 
alluded to in this quotation in order. First, then, permit 
the writer to say that he would feel greatly obliged to 


be furnished with quotations from the leading technical journals 
upon this point. Аз for “(һе  semi-officia] statement” 
made in defence, let him hasten to remark at once that the state- 
ment which appeared in the ELECTRICAL REVIEW was to no extent 
official; it was merely made as the result of some years of experi- 
ence in giving instruction in university laboratories and in work- 
shops to pupils. Then we come to the sentence dealing with the 
development of the electric tramcar, the modern internal combus- 
tion engine, and the present method of testing machinery and 
materials. Now, we should be delighted to hear that the develop- 
ment of the electric car had been aided in any way whateoever by 
university laboratories in America. We do not say that it bas 
been by any means due to English universities or technical schools 
that the electric tramcar is at present so successful, but we secm to 
have heard the names of Profs. John Hopkinson and Sir A. B. W. 
Kennedy in connection with work done for progress. It may be 
that there are American professors who have done as well, although 
we cannot call their names to mind. Then we come to the internal 
combustion engine. It is surely agreed that in its develop- 
ment America has not kept abreast of Europe. The only research 
work that has been published in this country by an engineering 
institution upon the gas engine was done, if we remember 
rightly, by а university professor. Most of the experimental 
work with internal combustion engines bas been done by manu- 
facturers ; we certainly have not much reason to thank American 
universities for it. And then we come to the testing of 
machinery and materials. It is, of course, a very big subject, 
but we think that the work of Unwin, Kennedy and Ewing will 
bear comparison with anything done in America by members of a 
University staff. Our point is that the research work, which has 
been done up to the present in American universities, despite the 
enormous advantages that they have with regard to financial 
assistance, has not been of the high calibre produced by English 
engineers engaged upon research and teaching, despite the limited 
time at their disposal for such research work. The very report 
which is quoted at such length furnishes us with some information 
upon the staff in American colleges. English trained engineers 
were found giving instruction. 

It will be observed, of course, that our origina] contention, as 
set forth in the ELECTRICAL REVIEw, has in no wise been met, in 
the reply quoted above. We tried to show that the amount which a 
student, going through the course in a University laboratory, would 
assimilate does not depend entirely upon the number and sizes of 
the engines and other pieces of apparatus installed therein. It is, 
unfortunately, & fashion with a certain section of the Press to 
inform us that we are woefully behind our rivals, and to lay the 
blame for the loss of а contract by ап English firm, for some big 
work, at the door of higher technical education. We are too apt 
to study what is being done in other countries, and to pay no 
heed to the systems at work in our own. During the last five 
years there has been, one might almost say, a craze for paying flying 
visits to America in order to study their educational facilities. 
First of all three members of the staff of the Birmingbam 
University were sent over about six years avo on the advice of Mr. 
Andrew Carnegie, and they issued а report, the contents of which 
were freely referred to in public speeches. Then we have the 
famous Mosely Commission; the impressions of some of our fore- 
most educational authorities were embodied in their report, and 
were most interesting. There was a paper read before the Insti- 
tution of Electrical Engineers, two or three years ago, upon the 
same subject, and it came as a result of a flying visit by the author. 
Now we have this latest report; probably there have been 
others. The singular thing about all of these reports is that, al- 
though they freely draw general comparisons between what is being 
done in Americs and in England, there is absolutely no reference to 
individual institutions in this country. The authors of these 
reports may be most desirous of presenting their views in an un- 
biased fashion. When they visit the American colleges, every- 
thing in the country is new to them, and the time at their disposal 
cannot be suflicient for them to see precisely the details of the 
working. They are impressed with the magnitude upon which 
everything is done in America, from technical education to the 
building of sky-scrapers. When the American Enginecrs visited 
this country during last summer, they expressed considerable surprise 
at the excellent equipment of some of our technical colleges. 
Surely it is advisable to examine and report upon what is being 
done in England for young English engineers, quite as much 
as to state what is being done in America for young American 
engineers. 

“ The students seem to be turned into the laboratory to carry out 
a certain number of operations in a given period, and, in опг 
opinion, the scheme offered a good illustration of ‘ instruction,’ as 
distinguished from *education.'" This extract from the Glasgow 
report sums up the situation very neatly. That is the great danger 
intraining so many and doing the thing on a huge scale, which is 
во popular in America. Weread that in 1904 there were more than 
25 000 engineering undergraduates under 18 in tbe United States, 
while in 1902 there were only 2,511 day students in engineering 


over 15 years of age in Britain. We have heard a good deal lately . 


upon the question of supply aud demand. It is an unfortunate fact 
that a full-fledged graduate in engineering, from an English 
university, finds the greatest difficulty, even though he has bad 
shop training in addition to academic education, in obtaining a 
salary equal to that of а labourer—say £1 a week. One almost fears 
to imagine the state of affairs should the numbers of such 


graduates be multiplied indefinitely. A prominent constructing: 


engineer at Mannheim recently contributed an article to a local 
newspsper, pointing out the number of highly trained unemployed 
engineersin Germany. He stites that the number of students in 
the technical high schools of Germany in the winter of 1904-5 wa 
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15,806; an increase of 200 per cent. in 13 years At present our 
daily Press critics tell us that it is the fault of the staffs of our 
universities that they are not efficient; it would be rather 
better for the students if our friends would spend some of 
their superfluous energy in convincing employers that it is 
not the way to encourage a man to obtain a scientific education, to 
inform him that at the end of it, he will have the greatast difficulty 
in finding a job at a living wage. The main reason why the 
employers give such very substantial and general support to the 
American colleges is undoubtedly that they want the student. In 
short, it pays the employers to help the colleges ; but whether this 
‚ Tesult is caused by the different industrial conditions of the country, 

oris an indication of the superiority and far-sightedness of the 
American employer, we do not pretend to know. Every college of 
standing receives far more applications for ita graduates than it 
can meet.” This is what we want to see in England, but the way 
to establish such a happy state of affairs is certainly not by belittling 
the equipment and instruction of our universities, 

Upon the vexed question of evening schools we find the Glasgcw 
report saysthat in America there is an almost complete absence of 
them. It continues: Our system of evening schools is highly com- 
mended, when considered as having for its object the raising of the 
status of the artisan; but I was told.that for the education of 
engineers the system is deliberately discouraged in many centres in 
America, because in our own case the result has been to flood the 
country with half-educated men, in whose technical training 
employers can have no confidence." There are some of us who 
fancy that the huge sums of money which have been expended 
by the State upon evening technical schools in this country would 
have been more judiciously spent if they had found their way into the 
univeraity coffers. This, however, is far too intricate a question to 
discuss at present, although it is not without interest to notice that 
such a feeling is gaining ground. 

The American student, it must be confessed, is usually а more 
hard-working individual than the English undergraduate. The 
young provincial universities, which are springing up in England, 
and which seem to be specialising in applied science, will probally 
attract a more earnest type of undergraduate than Oxford and 
Cambridge. The unfortunate part about the American student’s 
" keenness ” is that it is usually closely connected with the desire 
to make money. There seems to be room for the advice recently 
given by Dr. Drysdale to the London students. Let them not 
make riches their chief aim in life; they would be happier if they 
could feel that they had been of use to others as well as to them- 
selves" American Tammany habits, and the rapacity of the Trusts, 
are a natural outcome of the creed of the young American, which is 
that the almighty dollar is all-powerful, and that nothing else 
counts. Fortunately, although we are seldom reminded of the fact, 


there are still a few things which Americans could learn with 
advantage from the old country. 


AMERICAN TRAMWAY CONSTRUCTION. 


— M re ———= 


From a series of papers read at the Buffalo meeting of the Street 
Railway Association of the State of New York, a-very good idea 
can be gathered of the present practice in permanent-way con- 
struction. Full reports of all the papers and the discussions are to 
be found in the S/rie/ Rudlway Journal for January 10th. 

There ів a growing feeling that the full concrete and stone con- 
struction, to which we are accustomed in England, is the best, and 
the concrete beam, which made а step in progress from mere 
macadam or dirt, is not likely to be 80 popular in future. 

Ties or sleepers, as we call them, are in general use even when 
the concrete foundation is taken right across the track, and tiniber 
is beginning to give place to I joists, spaced 10 ft. to 15 ft. centres, 
for best work. In Buffalo, for instance, 5 miles of double track 
was laid last year in an excavation 18 ft. wide x 15in. deep. Steel 
ties, 43 in. top flange, & in. bottom flange, 54 in. deep, 6 ft. long, weighing 
59 lb. per yard, were bolted with 4 bolts and clips to the rails every 
10 ft., and a 6-ia. trench got out under them; gin. tie-bars were 
spaced 5 ft. apart; and, after lining up, 8 to 1 concrete was thrown 
in to a depth of 6 in., at the rate of 400 ft. of siagle track per day, 
from a mechanical mixer, and well rammed under the ties and rails. 
Ten per cent. of cement is said to have been saved by using this 
mixer, while the concrete was uniform and well mixed throughout 
the job. A cushion of 3 in. of coarse gravel went between the 
concrete and the block stone paving, and the latter, after ramming, 
was grouted with a mixture of 1 of cement to 2 of sand. The cost 
of this construction was 63s. per lineal yard of single track. Many 
prices are given in these papers, but they are of little value to us 
except for purposes of comparison between themselves. 

Sixty-two miles of the earlier construction in Buffalo was in the 
concrate-beam style, but 87 miles of English-style work has been 
put down since. А 

Certain tramway managers here have created а flexible-track 
school. Taey aver that noise, bad joints, loose paving, and moet 
of the other expensive diseases from which tracks suffer sooner or 
later, are hastened, if not produced, by the rigidity of our standard 
rail-bed, and they feel sure that rails laid on wooden sleepers 
(some say longitudinal, soms transverse) will have a happier time 
and cost their owpers less. 

Now, we have never endorsed this belief, because we felt always 
that a flexible rail and a flaxible foundation must have, or will 
make, flexible paving, and that is the beginning of the bad end. 
Street railways in the U.S.A. have been able to indulge themselves 


88 they liked with flexible track, and have not been troubled much 
about the paving, yet we find them turning to solidity—first by 
improving the stone ballast under the rails, then by the use ot 
stronger and stronger concrete beams or longitudinal stringers ; 
until the best of them are content with nothing less than the 
highest class of English buildiog, and go perhaps a little higher 
still with 9-in. rails, and heavy steel sleepers every few feet. Can 
there be, then, anything very much worth thinking about in the 
flexible-track theory ? 

Rails run much deeper in America than in England. Here we 
have been using, from the time of the steam tramway, sections with 
a height of 6 in., 6} in., and very rarely 7 in.; there the sections 
over 7 in. and up to 9 in. seem to be most common. It would not 
be surprising to see these heights reduced more to the English 
level after the solid concrete foundation and first-class paving has 
been in more general use for some years, for there is but slight 
reason to suppose tbat the introduction of 30-ton cars on our home 
streets would try our track beyond its endurance; and the slender 
American rail—for, although eo high, it weighs only between 80 lb. 
and 1^0]b. per yard —must involve more expense in paving than 
the British standard. 

We wonder whether laying farm-tile drains below the bottom of 
the concrete and about 1 ft. outside it, would be of any great use 
when road surfaces are во well made and drained as to be almost 
watertight ? It seems to be common practice in America, and 
might preserve the track from becoming waterlogged even in some 
parts of England. | 

It is unlikely that we shall ever be allowed to use bull-headed 
rail in the streets with a groove provided by special bricks or 
paving blocks. Heavy high-speed interurban cars with railway- 
wheel flanges could not run over the standard grooved rail, or 
would do so with difficulty, and when the time comes to face that 
proposition it will be met by modifying the rail without detriment 
to the other street traffic. But the success of the American 
provision should be watched, although it should not be gauged 
from utterances at a tramway meeting, at which it is natural to 
8uppose that the convenience of the ordinary citizen is considered 
only with relation to him as a car passenger. 

With the exception of one or iwo speakers, who seem to have 
bad unfortunate experiences, the welded joint was shown to be in 
general favour. In Camden, N.J., for instance, several thousands 
of joints have been electrically welded, and the breaks averaged 
under 1 percent. per annum. Even these were due to the track 
being laid on sand and paved roughly with rubble, so that the rails 
were not protected sufficiently from variations of temperature. 

Electric welding has been applied successfully to exposed rails 
on interurban lines, and to some of the Brooklyn elevated third 
rail, expansion and contraction being allowed for by sliding joints 
every 1,000 ft. In Rochester, N. X, the percentage of breaks has 
been greater (6 per cent, to 15 per cent.), but recent experience 
has proved this to be due to the type of rail, in which the web was 
weak and the bolt-holes too near the rail- ends. In Buffalo, a test 
made in 1906, on 106 miles of track electrically-welded in 1599 
and 1900, showed the rails to be uniform conductors throughout. 
It is not clear if copper bonds are used in addition to the weld in 
Buffalo, but it is quite certain that such a result could not have 
heen obtained with any form of mechanical joint or bond alone. 


Nevertheless, when electrically-welded joints break, as some appear 


to do in Buffalo every winter, they cannot be re-welded, on account 
of the train of apparatus which is required, and that is just where 
the Thermit weld scores beavily. In Cleveland, local politics (!) 
have made the Thermit weld too expensive to replace, so they are 
experimenting with a combination fish-plate and Thermit joint, in 
which ordinary fish-plates are bolted to the rails, and the cast weld 
is made at the base and some way up the web only. Three 
thousand of these joints have stood the test of a winter without a 
break. With labourers at 58. 10d. and a foreman at 12s. 6d. per 
diem, the total cost per joint of this nature is under 198. 
Presumably no bonds are used. 

What we feel, after reading the proccedings at the Buffalo 
meeting, is that in a few years time Amcrican track will have 
advanced into the same class аз our own, aod when that happens 


we shall be able to discuss our experiences with a keener mutual 
interest. 


AN EMERGENCY CHANGE-OVER IN A 
LARGE TURBINE STATION.’ 


B* E. RUSSELL. 


— 


Тнв following incident occurred in a large traction power station 
near London, England, equipped with double-How turbines of the 
most modern type, having a capacity of 14,000 kw. | 

А new machine had been started up a few days previously for 
the purpose of drying out the generator, and it having been 
pronounced fit for service, it was decided to run it in parallel witb 
the old unit after the heavy evening peak was over, until the track 
load was well under the full limit for a single machine. The other 
machine was then to be shut down, leaving the new one to complete 
the day's service. 

Shortly after 11 p.m. the first machine was cut out, and all went 
well until just before midnight, when a fairly heavy load came on, 
in consequence of empty trains being brought home and an 
experimental one running out to test some new track. 


* Power, March, 1907. 
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The ürst inkling received of trouble was when there was an 
apparent earthquake under the turbine, accompanied by а raoket 
as if а dozen men were filing the edges of thin steel plates. The 
glande were inspected, but there was nothing wrong with them, 
and as the noise continued, some of us were for immediately 
shutting down. The man in charge of the turbines would not 
hear of dropping the load through them, so another set was 
hurriedly got up to speed and put in parallel. The affected 
machine was stopped, and the equalising pipes were taken down to 
see if any blades or pieces had got into them (as in cases of atrips at 
one end pieces of blade are often found in these, being left there 
by the steam in flowing to the other side to equalise the pressure), 
but they were found to be quite clear. Next, the relief valves at 
each end of the machine were taken off, but still all was O. K., so 
it was decided to lift the cover, wbich weighed about 20 tons. On 
this being done, nothing appeared wrong at first, but when the 
rotor was turned around, it was discovered that, not only had the 
impulse blades on the rotor rubbed slightly on the cylinder in one 
or two places for a distance of а few inches, but the rea] mis- 
chief was in the fixed row of guide impulse blades. These had 
evidently not been ground out truly, nor had they been given the 
correct clearance, and to make matters worse, the spindle gave 
signs of not being exactly round, with the result that a section 
about 3 ft. long had been badly galled by the shrouding of the 
impulse guide blades. Of course, this shrouding had not come off 
“scot free," but after a lot of filing and allowing greater clearancer, 
the unit was once more assembled and run. None of the Parsons 
blades were hurt in the least, and the apparatus seemed little the 
worse for the shaking. 

From the time this machine first started to show signs of trouble 
until the second had been run up and parallelled, and the former 
shut down, a period of three minutes had elapsed. The air pump 
was kept running; thus, only the circulating pump had to be got 
away, and the oil turned on the bearings. The condensers in this 
case are of the barometric type, with the atmospheric exhaust on 
the top of them, so that it was impossible to start up on to the 
atmosphere, and then change over to vacuum, The machines are 
rated at 3,500 Kw., and run at 1,000 revolutions, generating at 
11,000 volts pressure. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


An Improved Life-guard. 
In our issue of March Ist reference was made to a simple 
modification of the trigger or gute of the standard form of life- 
guard, by which the trailing gate is saved from the constant damage 


Fic. 1.—ImpRovepD LirE-(1UARD. 


Fic. 2.—SLIPPER SwITOH. 


caused by sudden sharp alterations in the level of a tramway or by 
trucks galloping over bad track. Mr. Pringle, to whom the 
improvement is due, did not solicit or suggest our remarks, but he 
has favoured us with a sketch, which we reproduce above (fig. 1). 


New Patent Slipper Switch. 


The ordinary tumbler switch with fluted dome bas become such 
& familiar object in connection with electric light installations, as 


` theory by 


to lead to the supposition that it has come to stay indefinitely. 
Messrs. DoBMAN & SmitH have, however, somewhat upset this 
iking out on new lines. Our illustration shows 
their new “slipper” switch, which appears to reduce the domestic 
article to its simplest elements, and to get the maximum efficienc 
with the least number of parts. It will be seen that the switc 
is of rectangular form and very compact; its neat form is, in fact, 
а distinct relief after the interminable succession of circular 
switches. The moving parts are all attached to the brass cover, 
and come sway with it when taken off for wiring up, leaving 
nothing but the terminals fixed in the porcelain base. The cover 
cannot be taken off without the use of a screw-driver, which is a 
distinct advantage when the switch is used in situations to which 
the public have access. Our views, fig. 2, show the switch 
complete and їп parte. The movement includes only a spring- 
controlled lever, passing through the cover, and attached at its 
lower end to a spring copper bridge mourted оп a suitable insu- 
lating link. The depression of the lever slides the“ insulating link 
into a groove in the porcelain base, isolating the terminals. The 
switch measures only 24 in. x 14 in. х 1 in. deep, and its extremely 
simple construction almost precludes the possibility of anything 
going wrong. 


Single-Lever Automatic Inter-Commanication Telephones. 


The accompanying illustrations (figs. 3 and 4) show the table and 
wall patterns of a new line of patent automatic intercommunication 
telephone sets which are being introduced by the STERLING TELE- 


Ка. 4.—Avromatic INTERCONMUNICATION 
WALL SEt. 


PHONE AND ELECTBIO CO., of 200, Upper Thames Street, Е.С. The 
special feature of these instruments rests in the automatic switch, 
which is so devised as to secure the advantage of automatic replace- 
ment without requiring a separate selecting lever for each line; it is 
only necessary to move the line selector when originatinza call. 
and calls may Бе received and answered withont regard to the 
position of the line[selector. * — = pao 


When the conversation is finished, the act of replacing the hand 
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combination automatically disconnects the switch, and leaves the 


instrument ready to receive calls. Cross-ringing is always impossible, 


and it is also impossible to make contact simultaneously with two 
lines. The selector switch contacts are enclosed in the case of the 
instrument, and are thus protected against dirt; the series is made 
for any number of lines from five to 30. 

Thanks to the use of a single automatic instead of one for each 
line in each instrument, the apparatus is greatly simplified and the 
cost reduced ; in a 30-line installation, for example, instead of 900 
automatics there are only 30—the number, of coutse, under the 
old system, varying as the square of the number of lines. Owing to 
the fact that the home line is always disconnected when making a 
call, overhearing is very considerably diminished, thus effecting a 
great improvement. Regarding the finish of the instrument, we 


need only say that it is in accordance with the Sterling Co.'s 
- Standards. 


New Commutator Cleaning-Brush. 


We have received from Messrs. HEAP & Јонмвом, 28, Hatton 
Garden, Е.С., a sample of the glass-brush which they are intro- 
ducing, to supersede emery or glass-cloth for polishing and cleaning 
commutators. We are informed that it will give and maintain а 
fine smooth surface, free from scratches, and add to the life of both 
commutator and brushes, whether carbon orcopper. It is also very 
useful for cleaning and polishing switch contacts, and in fact any 
metal work. Its shave enables the user to get into corners, 
recesses, &c., especially with protected-type motors and dynamos, 
even while the machine is running, іп a way which is impossible 
with glass-cloth. The glass brushes are made in three sizes, J in., 
В in., and } in. diameter. 


New A.C. Induction Meter. 


The accompanying illustration, fig. 5, shows the interior of a new 
a.C. induction meter, which is being put on the market by the ELEC- 
TRICAL APPARATUS Co, of Caxtom House, London, S.W. It is 
claimed that this meter fulfils all the usual requirements for a 
good induction meter, and that, in addition, the compensation for 
varying power factors is exceptionally accurate; this result is 
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Fic. 5.—Nxw INDUCTION METER. 


obtained by the insertion of an auxiliary coil inside the series coil, 

the former being in series with a high non-inductive resistance, 
and connected in parallel with the pressure coil. The meter is 
not affected by large variations in frequency and voltage, and has 
а high overload capacity. The mechanism is compact, and the 
terminals are enclosed in solid insulating material. 


THE CORDINGLEY MOTOR CAR 
EXHIBITION. 


Tue twelfth annual motor car exhibition at the Agricultural Hall, 
London, W., organised by Mr. Chas. Cordingley, was opened on 
Saturday last, and notwithstanding the efforts made in certain 
directions to induce motor car builders to confine their attentions to 
the Olympia show, a very representative display has been got 
together. Of both British and foreign built vehicles there are 
several new makes that have not hitherto been exhibited in this 
country, notably the Roydale petrol car, which hails from Hudders- 
field, and the All-British from Glasgow. The Minor Hall is again 
‘devoted to an exhibit of heavy industrial vehicles, where the names 
of Robey, Foden, Tasker, Wallis and Steevens, &с., testify to the 
'intergst that engineering firms are now taking intbe'modern industry. 
It is interesting to report, too, that several new electric and petrol- 
-electric vehicles are on view. | 


, 


Tug SonzgLE ELECTRIC CABRRIAGE Co., of Grosvenor Mews, 


New Bond Street, London, W., display a trio of the Scheele electric 
cars, including a brougham, a landaulet and a limousine; the 


latter is an exceedingly luxuriously-finished vehicle, having accom- 
modation for seven persons inside. Outwardly it closely resembles 
а petrol car, the battery being carried under a bonnet in the front 
part of the car, and the controller operated by a side lever. The 
electrical energy in the limousine is furnished by a battery of 46 


Hagen accumulators, of a capacity of 260 ampere-hours, this being 


stated to be capable of running the car a distance on one charge of 
about 60 miles, at a speed from 18 to 20 M. P. . The controller 
is adapted to give five forward speeds, two electric braking posi- 
tions and two reverse speeds; a feature of the Scheele system is 
that the various speeds are obtained not in the usual way, by 
varying the accumulator grouping, but by means of the motors, of 
which two—of the series type—are employed, they being supported 
from the rear axle, and driving through spur pinions crown wheels 
connected with the hubs on the rear road wheels. 'The various 
combinations given by the controller are: first speed, the resistances, 
fields and armatures are in series; the second speed is obtained 
without the resistances and with the armatures and fields in series; 
for the third speed, the fields are in series and the armatures in 
parallel; for the fourth speed, both motors are in parallel, while 
for the fifth or top speed the resistances and fields are in parallel 
and the armatures in series. The brougham and landaulets are on 
similar lines, except that the battery is carried under the driver's 
seat, and that the controller is operated by a small lever below 
the steering wheel. 

Several broughams amd landaulets on the Vedrine system are 
displayed by the BLEecrric VEHICLES DEVELOPMENT Co., Lirp., of 


Market Street, Edgware Road, London, W., the feature being that 


the various speeds and reverse motions are obtained, not by altering 
the accumulator connections, but by varying the magnetic field in 
the single electric motor employed; the latter is located at the 
rear of the vehicle, and drives the live axle through single- 
reduction spur gearing and a differential; it is of the enclosed 
four-pole compound-wound type, and is radially supported on 
the rear live axle. The electrical connections between the battery, 
motor field and armature, and the regulating resistances are simple, 
consisting merely of two conductors, one being attached to one of 
the brashes and the other passing by the series exciting winding of 
the motor to the other brush inside. The motor, which bas g 
special field magnet yoke, converts into mechanical energy a 
mean power of 4,250 watts with an E.. v. of 85 per cent. volts, the 
efficiency being stated to be 85 per cent. Its speed under full load 
may be varied from .550 to 1,600 B. P. u. by merely varying the 
shunt exciting current from 2:5 amperes to 0. When the exciting 
current ie zero, there still remains а certain number of ampere-turns 
supplied by a series winding, which is sufficient of itself to ensure 
the working of the motor at a high speed. A simple pedal- 
operated starting switch is used to regulate and finally cut out 
resistances in series with the armature of the motor, and a reversing 
switch, also operated by pedal, is used for effecting the necessary 
change of motor connections for the reverse direction of running. 
These switches are only required for starting and reversing, and are 
consequently generally out of use. The variations in the speed are 
obtained solely by varying the shunt exciting circuit of the motor, 
that is to say, by introducing resistances into this circuit. For this 
purpose the steering wheel is provided with a handle moving 
over a circular rack and operating an exciting rheostat located 
at the lower part of the steering pillar on the frame. The 
mechanical operation of the rheostat is effected by a steel 
cord carried down to the frame through the interior of the steering 
column, and attached at its lower end to the rheostat-operating 
device, composed of a part capable of moving round a shaft and 
carrying on one side the brushes which run over a suitable number 
of contacts connected to the resistances, and on the other side 
carrying a sector with an eye to which the steel cord is connected. 
A simple safety arrangement makes it impossible to depress the 
starting pedal so long as the accelerating handle has not been 
returned to ite “rest” position. This method of speed regulation, 
by varying the field strength of the motor, provides the means of 
re-starting the carriage either gradually or quickly, without 
requiring the use of the mechanical brakes except for abrupt stops 
or when descending severe gradients. A feature of the motor is 
its ability to endure heavy over-loads ; in fact, it is claimed to be 
possible to double the normal power without danger of damage. 
The battery, which weighs about 500 kg., has a capacity of 130 
ampere-hours—sufficient to run the vehicle a distance of 50 miles 
on one charge. Among the advantages which the Electric Vehicles 
Development Co. claim tor their system are low consumption of 
electric power, which enables them to be run with batteries of less 
capacity and weight than usual, and smoothness of running, 
stopping and restarting. It may be added that one of these 
carriages was recently driven from London to Brighton on a single 
charge in 3 hours 52 minutes, the average speed working out at 
about 133 miles per hour, the battery in this case having a capacity 
of 137 ampere-hours and 82 volts. 

Тнк IxPROvED EuEorRIO Traction Co., Lro., 17, Cockspur 
Street, London, S. W., exhibit a 2-ton electric delivery lorry, stated 
to be capable of conveying ite load at a speed of 12 M. P. ., and of 
running 40 miles on one charge of the battery, which is slung below 
the main frame. A single electric motor is employed, in this casé 
‘driving through.spur gearing a differential shaft from which the 
-power їз conveyed to the rear road wheels by side chains. Unfor- 
tunately, at the time of our visit no one wes: in attendance’ at the 
Stand, so that we were unable to glean any — of the type 
of accumulators and electric motors employed. The vehicle is, we 


may mention, of American construction. This «company is 
also expecting а novel vehicle in the shape of an electrical-motor- 
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dus, with all four wheels driven, but this had not arrived at the 
time of our visit to the Stand. 

Other exhibits of interest to electrical engineers are to be seen in 
the vehicles of the Auto-Mrxts Co., in M bos name p 
& petrol engine supplies the motive power, while the propulsion o 
tbe motor is effected by anelectric motor instead of mechanically ; 
of the Mmgcepgs-Mixre Co., which is showing two interesting 
petrol-electric vehicles, in which the electric motors are built up in 
the hubs of the rear road wheels; and the .HART-DURTNALL SYNDI- 
CATE, LTD., of Luton, who have on view a petrol-electric double- 
deck 'bus, in which the electrical equipment, which consists of a 
polyphase generator and a polyphase current induction motor, is 
only employed at starting or on severe gradients, the power of the 
petrol engine in ordinary running being transmitted direct to the 
rear axle throngh a cardon shaft and worm driver. Unfortunately, 
pressure On Our space prevents us dealing with these at length on 
the present occasion, but we hope to deal with them more fully in 
a later issue. 


PARLIAMENTARY. 


Radio-Telegraphie Convention Committee. 


The first meeting of this Committee after the Faster recess was 
held on Tuesday, Sir John Dickson-Poynder presiding. 

Lient. F. G. Говіко, R.N., was the nrst witness called, and gave 
evidence on behalf of the Board of Admiralty, as regarded the 
probable effect of the Convention on the Navy. He said the pro- 
gress of wireless telegraphy had largely increased during the last 
12 months. That increase, he thought, had been brought about by 
competition. The greater the number of services, he considered, the 
better, as it would lead to more efficient working, and prove 
beneficial to the general public. The Marconi organisation 
was most efficient for dealing with wireless telegraphy 
so far as the company was concerned. An all-British 
monopoly by tbe Marconi Co. was, he thought, not possible, 
and even were it so, it would be most objectionable, and 
from & technical and scientific point of view, an international 
agreement was most desirable for dealing with telegraphy. The 
present moment was а most favourable one for this country 
to come to an international agreement. It would be a wise thing 
for the Government to join any international scheme, as they 
issued most of the licences to the Marconi Co., and unless they 
joined a scheme for an international agreement at the present 


‘moment the competition would become more acute in the near 


future, for there were other systems equally as good as the 
Mareoni, which were only awaiting a trial to show their 
usefulness. Combined intercommunication must come at once, if 
at all. There was a great difficulty with the multiplicity of ships 
now using the system at sea by the interruption of messages, and 
if the number of shore stations were kept down to the lowest 
practicable figure, such interruptions would be relieved very con- 
siderably. Naval experiments had proved that, with proper 
organisation, ships of various nationalities could easily use the 
system. Speaking on the question of how the Convention would 


affect the naval shore stations, witness said it could pot be 


other than beneficial. The Convention would also prove of 
great service to the commercial shore stations. The 
messages at present used between the existing stations 
under the control of the Admiralty were of an experi- 
mental nature, consitting of mere routine messages, and 
repetitions, caused chiefly by interruptions, and there were very 
few genuine messages. A Convention properly brought about 
would, of course, prevent all unnecessary conversation, and would 
alleviate the present condition of things. The agreement would 
also be of an advantage to power stations. As to whether the Con- 
yention would be of benefit to the Marconi Co., witness said it 
depended upon how the company received the agreement. If they 
adopted the Convention it would be of great advantage to them, as 
there was no doubt that it would increase their business, as the 
company would be able to open up more widely their intercommuni- 
cation service. Should the company prove hostile, they would lose 
some of their business, as other companies would come into existence 
and be only too willing to adhere to the Convention. In answer 
to a question put to him by а member of the Committee, Lieut. 
Loring said he had no reason to suppose that the Marconi Co. 
would be hostile. The articles of the Convention had been drawn 


Up by British and German delegates to the Berlin Conference, 


based upon actual experience, and paying due regard to the neces- 
sities of other nations. 

Mr, С. W. Jonson also gave evidence, and said that he con- 
sidered the Convention satisfactory from в Colonial point of view. 
Canada, the Cape, and Australia were strongly opposed to any 
monopoly in wireless telegraphy.—The Committee adjourned. 


In the House of Commons on Monday. the Folkestone, Sandgate, 


and Hythe Tramways Bill, the West Riding Tramways Bill, the 


West Yorkshire Tramways Bill, and the London United Tramways 
Bill were all read & second time. 


Bolton Fire Alarms.—The Watch Committee is 
reconstructing the whole of the street fire alarms in the borough 
on the overhead system. It has sooepted the tender of the 
electricity department. 


LEGAL. 


Роксн v. Совк Exvecrric Tramways Co., LTD. 


Last week this case, in which £5,000 was claimed from defendants 
for causing the death of a local grocer (aged 64) last July by 
running him down by an electric car, was before the Cork Assizes. 
The action was taken by bis son as executor. It appeara that two 
cars were approaching as Punch crossed the track; one car pulled 
пр, but the driver of the otber was said to be negligent, inasmuch as 
he did not bring his car to a standstill as he might have done. | 

After a full hearing the Judge summed up and put the following 
questions to the jury: 

l. Were the defendants guilty of negligence ? 

2. Was the deceased guilty of negligence? 

3. Was the accident due to negligence of the defendants solely as 
the immediate effective cause ? 

4. Was it due to the negligence of the deceased solely as the 
immediate effective cause ? 

5. Was it due to the joint negligence of the defendants and the 
deceased as the immediate effective cause ? 

6. What pecuniary loss, if any, was sustained by the plaintiff ?. 

The jury answered question No. 5 in the affirmative. 

His LoBpsHIP said that was a verdict for the defendants, and he 
gave judgment accordingly. 


IN re TuE British ELECTRIC EQUIPMENT Co., LTD., AND 
NICHOLSON v. THE COMPANY. 


Ix the Chancery Division of the High Court on Tuesday before Mr. 
Justice Warrington. 

Counsel, on behalf of the plaintiff, moved for the appointment 
of Mr. Charles Frederick Barton, chartered accountant, as receiver 
and manager of the British Electric Equipment Co., Ltd. He 
stated that plaintiff held debentures for £2,000. They were issued 
on March 28th this year, and were a charge upon the whole of the 
undertaking and the property of the company. The debentures 
became due if execution was levied. Execution had been levied, 
although the Sheritf had gone out. The company carried on the 
business of electrical engineers and contractors for electric tram- 
way systems, Several contracts had been carried out. The work 
covering all the contracts was drawing to & close, and it was 
desirable that it should be completed. 

His Lordship appointed the gentleman named as receiver and 
manager with liberty to act at once. 


BUSINESS NOTES. 


Electric Cranes.—Messrs. Appl. RVS, Lrp., have 
recently secured a contract from H.M. War Office for a 120-ton 
electrical overhead travelling crane for gun dipping at the Royal 
Gun Factory, Woolwich Arsenal. This crane is of special design, 
and in order to give the operator particularly exact and speedy 
control of the load, the usual winding barrel is replaced by an 
electrically-driven hydraulic jigger. Amongst other recent orders, 
Messrs. Applebys, Ltd. have also to supply three portable electric 
gantry jib cranes to the Dublin Port and Docks Board. These 
cranes are of special construction, embodying all up-to-date 
improvementa. i 


Dissolutions and Liquidations.—Ht sox ECONOMISER 
Co.. Ltp.—This company is winding up voluntarily with Mr. D. F, 
Basden, 33, St. Swithin's Lane, E.C., as liquidator. 

EcLiPsE ENGINEERING Co., Lr». non-conducting composition 
manufacturers and mechanical engineers’ agents, Salisbury House, 
E.C.—Mesars. E. Spicer, A. Campbell and C. M. Bestic have dis- 
solved partnership. Messers. Spicer and Best ic will continue the 
business and attend to debts. 

TELESCRIPTOR SYNDICATE, Ltp.—The London t'asette contains 
notification of the release of liquidator (Mr. E. Waterbouse, 3, 
Frederick's Place, Old Jewry, E.C.) on March 13th. 

Тнв BaitisH ELECTRIC Equipment Co., Ltp.—A petition, pre- 
sented by the Improved Wood Pavement Co., Ltd., to wind up this 
company, is to be heard on April 16th. 

IMPROVED ELECTRIC BUPPLIFES, Lrp.—A petition, presented by 
Messrs. Krupka & Jacoby, for winding up this company, is to be 
heard on April 16th. 

Отто ELECTRICAL MANUFACTURING Co, LTp.—Creditors must 
send particulars of debte, &c., to the liquidator, Mr. J. W, Beever 
17, Cooper Street, Manchester, by April 27th. 


Condensing Plants.—The Mirrires Watson Co., 
Lrp., of Glasgow have received orders for condensing plants for the 
following works: 


Surface Condensing Plants— 


red Lion Cement Works, Northfleet.—One set, duty 12,250 lb. steam per 

our. 

West Lothian Sheet Steel Rolling]|Mills, Bathgate.—One set, duty 6,500 ]b. 
steam per hour. 

For Toulouse. Three sets, each, duty 19,825 Ib. steam per hour. 


Low Level Couuter- Current ЈЕ, Condensin Plant— 
Croxley Mills, Watford. — Two sete, each duty 15.000 Ib. steam per hour. 


а... 
594 


THE ELECTRICAL REVIEW. 


[Vol. 60. No. 1,583, Арап, 12, 1907. 


— SS SS a 


The Effects.of German Commercial Treaties.—The 
report of the Frankfort Chamber of Commerce, which has recently 
been issued for 1906, refers at length to the effects produced on 
German trades by the operation of the new treaties of commerce 
with several. European countries, which came into force on March 
1st, 1906. As far as the electrical engineering industry is concerned, 
the report states that this particular trade has to complain of a 
considerable prejudice of the exports owing to the higher duties 
imposed by other countries. The duties levied by Russia and the 
Bcandinavian countries are rendering the export of German elec- 
trical productions to those lands almost impossible, whilst, in tbe 
case of Austria-Hungary, the exports are still possible on a small 
scale. The Chamber of Commerce submits that the Imperial 
Governmeut must take into serious consideration the question of 
adopting measures во that Belgium may not exclude the products 
of German indnstry by the introduction of high Customs duties, and 
that the interests of the electrical industry may be watched over 
in connection with the conclusion of a treaty with Spain. Phe 
German inland market, especially in the frontier districts, now 
already experiences a perceptible foreign competition, which, the 
report declares, is due to the comparatively low Customs duties 
imposed -Ъу Germany upon electrical productions. The Chamber 
alao refersto the development in the industrial applications of elec- 
tricity in Germany, but states tbat no further progress has been 
made in the working of main lines of railway, owing to the great 
reserve and hesitation manifested by the responsible authorities. 


Catalogues and Lists—Merssks. Crompton & Co., 
Lrp., Salisbury House, London, E.C.—Two new illustrated cata- 
logues in their standard size and style for filing with previously 
issued lists“ No. U 14 describes electrical measuring instruments 
of the electro-magnetic type fitted with air damping, for a.c. 
circuits. No. U 15 deals similarly with reflecting galvanometers, 
resistance boxes, and other testing room appliances. Both lists are 
well illustrated. 

: EptsoN & Swan UNITED ELECTRIC LIGHT Co., Lro, London, E.C. 
Illustrated leaflet (No. 2,082 F) of their fancy electric light tittings, 
and notitiying а 15 per cent. advance in prices stated therein, con- 
sequent upon rise in raw material prices. 

UNIVERSAL. ELECTRICAL MANUFACTURING Co., Ітр., Peckham, 
S.E.—A number of small catalogue cards for filing on card index 
gystem illustrating, pricing, and briefly describing their various 
electrical manufactures, including iron-clad fuse-boxes and switches, 
open type chopper switches, clip апа switch fuses, and cable 
sweating sockets. 

BRITISH INSULATED AND HELSB Y CABVES, Lrp., Prescot.— 
Another batch of finely-illustrated lists punched for filing, 
describing their switch cut-out combination house fuse-boxes for 
lighting and motor circuits; standard house fuse-boxes with con- 
centric cable entering vertically or horizontally ; standard types 
for single hygroscopic and non-hygroscopic cables, and for concentric 
cable with conductors in separate fuse chambers, for 50 amperes 
capacity ; also standard 600-ampere design for single cables. 

бїмрРгЕХх Conpuits, LTD., Birmingham.—Four-page leaflet on 
the subject of conduit wiring specifications, and indi.ating points 
that it is necessary to cover therein in order to secure an efficient 
installation. | 

ELECTRIC) Construction Co., LTD., Wolverhampton.—Two 
publications recently issued entitled “Electricity for Power 
Purposes" and “Electricity in Coal mines.“ The former contains 
some particulars of the E.C.C. electric motors and a number of neat 
half-tone prints showing their application in driving different 
classes of tools and machines. A few particulars are given of 
typical installations put down by them for well-known factories. 
The latter pamphlet contains a number of small views of electrical 
mining plant, and а few general notes thereon. 

Messrs. E. Bennis & Co., Lrp., 28, Victoria Street, London, S.W. 
—New ‘cheap steam” catalogue, whose 36 pages contain a great 
deal of information concerning the Bennis stoker. Views (both 
interior and exterior) of the works at Little Hulton, are followed 
with copies of medals awarded to the firm and a description of the 
construction and operation of the Beunis machine stoker fitted with 
patent pneumatic gear and self-cleaning compressed air furnace. 
Tabulated figures are given of sizes and heating surfaces of plain 
Lancashire boilers showing outputsobtainedwith hand firing and with 
the Bennis stoker and compressed air furnace. A section discusses 
aome factors in high boiler efficiency, and results of the Bennis 
stoker in comparative trials at the South Lancashire Tramways Co.'s 
works at 1 are set out. Trials at the works of Messrs. 
Tangyes, Ltd., are also recorded. An account is given of the firm's 
improved automatic steam regulator, also tables of shipping weights 
and measurements, в British and metric measures conversion table, 
and one of properties of. saturated steam. Photographic views 
appear of boiler houses at stations and works where the Bennis 
stokers are in service. A special and interesting coal-tipper 
arrangement, which has been installed by the company at the works 
of the Metropolitan Electric Supply Co., Ltd., is illustrated. A 
full-p plan and elevation are given of complete stoking, coal 
and asi handling equipment supplied by Bennis's for the Paris- 
Orleans Railway. There are several unique features in this plant, 
and them will forward a pamphlet giving a detailed description 
of the installation to any engineers sufficiently interested to write 

r it. | 
Ў GENERAL ELECTRIC Co., Lro., Queen Victoria Street, London, 
E.C.—New catalogue (List No. F., 1,162) of electric light fittings 
-ın Dutch style. It contains in its 16 pages some good illustrations 
of various, very acceptable designs, including brackets, pendants, 
candelabra, electroliers, shade lights and table standards in polished, 
antique, or sanded-finish brass, It has a striking cover impressing 
one with the Dutchness of the contents. 


Messrs. C. J. THUBSFIELD & Co., Cecil Works, Clement Btreet, 
Birmingbam.—We have received an advance copy of the firm's 
supplementary catalogue of electric light fittings. It contains 
many excellent examples, which are most effectively illustrated, 
forming a wide range of new designs in various styles. Brackets, 
pendants, electroliers, ceiling fittings and: many other specimens 
which seem to us to embody considerable ingenuity of esign are 
represented. The contents of this list constitute a departure from 
me hand-wrought work for which Messre. Thursfield are so well 
own. 

Messrs. VENNER & Co., 6, Old Queen Street, London, S. W.—4 
number of illustrated lists (bound in an expanding binder) giving 
line drawings and balf-tone views, aleo prices and brief descriptions 
of their time switches of types "B," "C," “D” and "E." The 
firm are at present exhibiting many things of electrical interest at 
the Building Trades Exhibition which will be running at Olympia 
until April 20tb. 

Messrs. W. T. HeNrEv's TELEcBAPR Works Co., Lap., Blom- 
field Street, London Wall, E.C.— New catalogue in handy expan- 
sible tiling cover, containing many line drawings and particulars of 
prices of their patent house fuse-boxes of the Bridge type. The 
special features claimed for the construction of the flrm's cut-cute 
are:—The fixed sealing pin cannot get mislaid or lost; the one-piece 
terminals reduce the riek of loose contacts; the base and carrier 


form a tubular base for the fuse wire; and all cases are highly 
finished in stove enamel. 


Book Notices.— Construction 


Continu (UArbre et ses Tourillons). By E. J. Brunswick and M. 
Aliamet. Commutatrices et. Transformateurs Electriques Tournants. 
By J. Paraf. Paris: Gauthier-Villars. Price 2 fr. 50 each. 
These two volumes form part of the Encyclopédie des Aide- 
Mémoire, three previous volumes having been devoted by the 
tirst-named authors to the study of the armature core and winding 
from theoretical and practical standpoints. Messrs. Brunswick and 
Aliamet are not content to quote rules and formuls from text-books 
on mechanics, but conscientiously work through the fundamental 
theory of every factor in the design of shafts, and give in the oon- 
cluding chapter numerical examples of the application of their 
rules and methods. A bibliography of the subject is given, but is 
far from complete, the excellent standard treatises published in 
English and American being wholly ignored. Also, as usual, there 
is no index. Apart from these blemishes, the book is to be recom- 
mended. M. Paraf's work is a complete, though concise, treatise on 
rotary converters and transformers. In addition to the general 
design and construction of converters, the author discusses their 
special features and applications, their stsrting and running, and 
lastly he deals with various types of rotary transformers other than 
converters. Detailed examples are given, and there is a complete 
bibliography. The work will certainly be useful, and judging by 
these samples, the Encyclopedia will form, when finished (and 
many sections have already been issued), а most valuable com- 
pendium of information. : 

The City of London Directory. 1907. London: W. H. & L. Colling- 
ridge. Price 12s. 6d. Thirty-seventh annual edition. This issue 
contains all the usual information regarding the Livery Companies 
and the City Corporation. It also contains trade and commercial 
sections. A useful feature is a complete list of the names and 
addresses of all the members of the new London County Council. 
There is & biographical section containing portraits of most of the 
City's leading men; and a coloured map of the City area is given. 
As usual, the book is neatly and strongly bound. 

“ Pitman's Dictionary of Commercial Correspondence.” London: 
Sir Isaac Pitman & Sons, Ltd. 1907. 7s. 6d. net. 


Manufacturing in Belgium.— The report of the 
Compagnie Générale de Railways et d'Electricité, which was sub- 
mitted at the annual meeting held on March 27th, etates that this 
Belgian company and the Société Parisienne have been led to 
extend their sphere of activity, as a result of the important part 
played by them in traction and lighting undertakinge, to the con- 
struction of electrical material and the manufacture of cables. Ав 
а consequence, the two companies and the Société de Constructions 
Electriques du Nord et de l'Est bave elaborated a scheme of 
enlargement and extension of the workshops at Jeumont. In 
addition to trebling the productive capacity of the dynamo works, 
a central station of 10,000 н.р. and a cable factory have been 
installed on the most modern lines. The central station has already 
been assured, by contracts, of the sale of considerable quantities of 
encrgy. The dynamo department is well supplied with orders, 
including those for machines for the Paris Metropolitan Railway 
and the tramways at Lyons and Calaie, the Nord-Parisien and other 
tramways. In the case of the cable factory, the custom of the Paris 
Metropolitan has been obtained, and the factory is well situated for 
supplying the needs of the subsidiary concerns of the Société 
Parisienne pour l'Industrie des Chemins de Fer et des Tramways 
Electriques. On the other hand, the geographical aituation of the 
works and the business connections of the founders will afford a 
large market in Belgium, where no cable factory hes hitherto 
existed. The execution of the whole of this programme is beip 


des Induits d, Courant 


realised by the formation of а separate company with a share capita 


of £800,000. 


Bankruptcy Proceedings.—AnTRUCE DLACKBURN.— 
At the Bradford County Court on Tuesday bet, his Honour Judge 
Bompas, K.C., made an order for the immediate discharge from 
bankruptcy of Arthur Blackburn, an electrician in the employ of 
the Standard Electrical Co., Keighley, who failed in business at 


Batley Carr, Cleckheaton, ia 1899, and upon whose estate a divi- 
dend of 5s. 94d. in the pound was paid. 
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Trade Announcements.—Mr. A. Б. Walmeley bas pur. 
chased the goodwill, together with the patterns and drawings, of 
the business of Мкѕввз. Gao. HILL & Co., electrical and tramway 
engineers, Manchester. Mr.J. Н. Edwards, the late manager, hes 
been retained, and the business will be carried on under the same 
title and at the same address. 

With reference to the notice in our last issue regarding the 
dissolution of partnership of Messrs. Moores, Martin & Co., Mr. 
William Martin will continue the business under the style of 
MARTIN & Co., at the same address as hitherto. 

Mr. James Moores who, as already announced, is no longer a 
partner in the firm of Moores, Martin & Co., has commenced 
business at 8, Brazennose Street, Manchester, in partnership with 
Mr. John Russell Makinson under the style of MoonEs, MAKINSON 
AND Co., as and from March 18th last. 

MrssBs. Spratt Bros. (branch of Houghtons, Ltd.) Tudor Works, 
Hackney, removed on 8th inst. to Ensign Works, Clifford Road, 
Walthamstow, where their telephone number will be No. 61 
Walthamstow. 

Messrs. PRiTCHETTS & Оогр, LTD., of Victoria Street, S.W., 
announce that their telephone numbers are now '' 3,181 and 3,182 
Victoria." 

We understand that for the convenience of their Manchester 
clientèle the SUNBEAM Lamp Co., Lrp., have just opened а depot in 
Manchester at 10, Victoria Buildings, St. Mary's Gate, where ample 
stocks of Sunbeam lamps, and the various fittings and electrical 
materialof which the company are manufacturers and suppliers, 
will be kept.. Mr. J. H. Beech, late district superintendent for the 
Editon & Swan Co., has been appointed manager of this branch, 
and allinquiries from the district should now be sent to him. 

The Australian Mining Standard tays that the agency of the Ganz 
ELECTRIC Co. and Ganz & Co., Lrp., has been transferred to Mr. 
Alfred Adams, of Melbourne, and he will represent the company in 
Victoria, Tasmania, South Australia, and Broken Hill Mr. A. 
Haussegger, who bas just returned from а trip to the United States, 
Great Britain, and the Continent, will continue to act as resident 
engineer for the company. 


Brazilian Rubber Industry.—The Financial Times 
says that the Governments of the States of Para and Amazonas, 
within whose territory lie the principal rubber plantations of Brazil, 
are seriously devoting themselves to putting the industry on а 
sound basis. Hitherto the business has been mainly an extractive 
one, and not tco much attention has been paid to the preservation 
of the trees, nor has the question of the introduction of new species 
been taken up. The United States Consul at Rio de Janeiro reports 
that efforts will now be made to transform the industry into a 
permanent agricultural interest, and that information will be 
officially circulated to planters showing them the steps taken to 
foster and renew plantations in other rubber-producing countries, 
notably the Britieh Asiatic dependencies. The American Consul 
also gives some interesting figures of the output of the great 
Amazon Valley. In the year ended June 30th last, the total 
quantity shipped abroad vid the Brazilian ports of Para and Maraos 
and the Peruvian port of Iquitos was 75,352,400 lb., of which 
44,029,100 lb. went to Europe and 31,323,300 lb. to the United 
States. "Thus America took about 40 per cent. of the whole, showing 
a considerable change since 1903-4, when he proportion was 60 per 
cent. Present figures, however, indicate a reversion to the former 
condition of affairs, the States not only requiring a larger quantity 
than any other single nation, but almost as much as all other markets 
put together. The value of the rubber produced in Рага alone in 
the last financial year was £3,623,500, and the value of the 
quantity exported from the State during the same pericd was 
£2,700,000.” 


British Destructors Abroad.—The City Council of 
Seattle, Washington, U.S.A., recently passed an ordinance em- 
powering the city engineer to negotiate for the erection of a large 
destructor plant of the Meldrum Simplex type. The order for this 
plant has now been placed with Messrs. MELDRUM Bros., LTD., of 
Timperley, near Manchester. The city engineer, Mr. R. H. 
Thompson, M.Am.Soc.C.E., visited Europe in the spring of 1905 
and inspected the most up-to-date destructor installations in this 
country and on the Continent. The city of Paris recently con- 
tracted for the erection of similar destructor plants at three large 
stations; the total capacity of these furnaces approximates to 700 
tons per day of 24 hours, this being, it is said, the largest contract 
for destructors ever placed. In addition to the orders in hand for 
Seattle and Paris, we understand that Messrs. Meldrum Bros., Ltd., 
have also contracts for St. Etienne, France; Brussels (St. Gilles), 
Belgium ; Pretoria, South Africa; Prahran and Lithgow, Australia ; 
and in the United Kingdom for the municipal authorities of South- 
port, Felixstowe, Barnes, Pontefract, Manchester, Chepping 
Wycombe, &c., whilst for the large shipbuilding works of Messrs. 
Harland & Wolff, Ltd., Belfast, they are installing a large destructor 
plant to deal with dockyard and works refuse, on similar lines to 
that installed for H.M. Dockyard, Chatham. 


The Edwards Air Ратр. — А+ the meeting held recently 
of the Epwarps AIR Pump SYNDICATE, reference was made to 
the use of the pump with Contraflo condensers at a large electrical 
station where very good results were obtained. The normal full- 
load test was 4,500 xw., and the vacuum was 29˙1 when the baro- 
meter was 29:9, a difference of only 0:8 in. of mercury. The 
speaker referred to the Contraflo condenser as able to maintain an 

most constant vacuum under large load variations. On an over- 
load of 7,000 xw. the vacuum was maintained at 287 in. and 
the steam consumption at 6,000 ку. was only 13 lb. per kilowatt- 
hour. These are certainly good figures, bnt the men who made the 


teste are not named, so that one cannot make an estimate of thelr 
value, and it is well known that in judging test figures engineere 
look a good deal to the reputation of the men who made the ; 

The steam turbine has been responsible for the demand for 
specially high vacuum, and such high vacua are claimed to be of 
commercial value. As to this, it is all a matter of the return that 
a high vacuum will give and the cost of obtaining it. The 
Edwards air pump is an excellent one, but it can be ‘driven 
so fast that it is often put to an illegitimate use, being 
made to pump up a high vacuum which would not be obtained 
with a properly run pump. The air pomp, independently 
driven, is thus often made to cover bad pipe joints and other 
defects which ought to be attended to and put right. The whole 
of the vacuum system of a station ought to be tested after 
coming to rest, in order to see how quickly the vacuum dis- 
appears. A well-kept plant has been known to hold a high 
vacuum for an hour, during which time the vacuum dropped from 
something over 14 lb. to 121b. This came under our notice over 20 
years ago in a very old-fashioned plant, and simply proves the 
value of attendance of a suitable kind. 

It шау, perhaps, be questioned whether too much is not being 
made at present of the virtues of specially high vacua. For many 
years electrical engineers were extremely careless of vacuum. A 
steady decline from 26 in. to 16 in. would be allowed to go on for 
months without serious effort to find the cause. Quick running, of 
the air pump would be made to take the place of а good joint ring 
or а quart of thick paint. Eminent engincers have proposed 
large stations away from all water facilities, on the ground that it 
did not pay to condense. But all tbis is now altered, and a tardy 
recognition of the value of condensing has grown into a feverish 
desire to get a perfect one, and this, of course, is practically impos- 
sible. Inthe first place, there can be no vacuum more perfect than 
that proper to the tempetature of the condenser. But allowing 
tbis imperfection. there is no reason why the absolute pressure in 
the condenser should be more than a fraction above it, for with 
surface condensation aud air-porged feed water snd good packing 
of L.P. glands, whence should come the air to add to the absolute 
pressure? Much at present does come in, because pipes are left 
unpainted and exhaust and injection pipe-jointe are made with too 
hard a quality of rubber, and metallic packing is used alone for L.P. 
glande, though it is certain that if fibrous packing was good 
enough for 30-1b. steam, it ought to-day to be good enough for the 
L.P. rods. 

The Edwards air pump bas the great advantage that, on the 
delivery side, it discharges with the clearance space water-filled во 
that no air remains to follow the bucket down, and above the bucket 
the vacuum is as perfect asthe temperature renders possible. There 
is, therefore, always a low-pressure space into which the air from the 
condenser will rush as soon ав the bucket opens the ports, and 
by the law of mixed vapours, this process must continue until 
the space above the bucket is as fully charged with air as 
is the condenser. We do not profess to explain how the 
balance takes place, but that it must take place is certair, 
for two different pressures could not possibly hold in one 
vessel. The question to be solved is, does the air from the con- 
denser find its way alone into the air pump until the proportions of 
air mixture are alike throughout all the inter-connected space, or 
does mixed air and vapour flow in and enable the vapour already 
present over the bucket to condense again? Probably, only experi- 
ment can set the point at rest not that we think it of more than 
acadeinic interest, though it is certainly an interesting example of 
mixed vapour effects. The Contratlo condenser is contrived 
to keep the lower tubes free from the drip from higher 
tubes by means of interspaced diaphragms. Another interest- 
ing counter-current condenser is the concentric condenser, in 
which a series of alternately corrugated and plain tubes спе 
inside another carry steam and water in each alternate p ss:ge 
or annulus, but in contrary directions. Thus both steam 
and water have a bounding wall, plain on one side and cor- 
rugated on the other, so that turbulent flow is promoted, this 


turbulency evidently being essential to the best action of surface 
condensing. 


Arc Lamp Lowering Gear.—The Loxpon ELECTRIC 
FiBM, of Croydon, have recently installed a number of their 
patent arc lamp lowering gears at Wimbledon, for Mr. H. Tomlin- 
son-Lee, the borough electrical engineer. The contact sustaining 
device is of their well-known “one working part” type, and the 
winch is of their cam action type. The lamp can be wound down 
or up in less than a quarter of a minute. 


LIGHTING and POWER NOTES. 


Accrington.—A I.. G. B. inquiry was held on April 2nd 
into the application of the T.C. for a loan of £8,270 for extensions 
at the electricity works. There was no opposition. 


Aston.—The Т.С. has adopted a high-tension three-phase 
E.L. scheme for Erdington at an estimated cost of £14,519. 


" Burgess Hill.—At a meeting of the U.D.C. on April 4th, 
it was stated that the B. of T. had written inquiring what steps had 
been taken to carry out the E.L. Order, 1901, and it was decided 
to reply that for financial reasons the Council had not been able 
to see ite way to take any proceedings towards carrying out the 
order. 
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Blackpool.—A L. G. B. inquiry was held on April 5th 
into the application of the T.C. for a loan of 48.500 for additional 


electricity plant to meet the increased demand for energy for 
lighting and traction. There was no opposition. 


Brighton.—The T.C. has adopted the recommendation 
of the Lighting Committee for the provision of a fourth turbo- 
generator at Southwick, at a cost of £9,828, with a view to sliutting 
down the North Road stcam plant, also the expenditure of £2,125 
for an additional motor-generator at the latter place. It appeared 
that whereas it cost 1d. per unit to generate at North Road the 
year before last, it costs less than 1d. per unit at Southwick. 


Castleford.—The B. of T. bas granted a prov. order for 
E.L. to the Electrical Distribution of Yorkshire, Ltd. 


Continental Notes. — ITALY. — Application has been 
made to the authorities of the province of Novaro for a concession 
to put down a plant to utilise the water power of the River Mastel- 
lone in the generation of electrical energy for lighting and power 
purposes in the towns of Fobelo and Cervatto. 

Energia Società per Impiante e Imprese di Riscaldamente e 
Forza Motrice is the name of a new company which has just been 
formed in Turin, with a capital of £16,000, to establish power plants 
in the province of Turin. 

Rowr.—The Communal Council has prepared the specifi^ation 
for the establishment of the new electric station for public and 
private lighting purposes. The cable work is divided into four 
lots of 480,000 lire, 560,000 lire, 146,683 lire, and 397,614 lire. The 
following firms are to be asked to tender :—Pirelli e C., of Milan; 
V. Tedeschi e C., of Turin; Suddcutsche Kabelwerke A.G., of 
Mannheim; Thomson-Houston-A.E.G.; Società Italiana Siemens- 
Schuckert; Felten-Guilleaume Werke Lahmeyer, of Stuttyart; 

)arthon, Borel e C., of Cortillod ; W. T. Glover & Co., Manchester; 
British Insulated & Helsby Cables, Liverpool; Kabelswerke, of 
Duisberg : and Societa Anonima Westinghouse. The Council is to be 
authorised to treat with specialist firms for four multitubular 
boilers (188,000 lire); four economisers (60,000 lire); two steam 
pumps for boilers; four injectors, «c. (54,000 lire); three turbo- 
alternators (360,000 lire); three surface condensers (126.000 lire) ; 


three centrifugal pumps (27,000 lire); and apparatus for distribution 
and accessories (132,000 lire). 


Conway.—As the E.L. Order expires in June, the T.C. 


has decided to consider the desirability of applying for an extension 
of time. 


Durham.—We gather from a local paper that in con- 
nection with the coking plant of Lambton Colliery Co.'s New 
Lambion colliery, a washing plant to deal with 800 tons per day 
has been installed. This plant is electrically driven, as also is the 
charging and discharging plant at the coke ovens. 


Edinburgh.—The Electrice Lighting Committee has 
decided to recommend the T.C. to proceed with the Water of Leith 
condensing echeme. It has also been agreed to recommend that 
Mr. Arbuthnott Murray, Bailie Stevenson, and Mr. Newington be 


appointed to attend the annual convention of the Municpal Electric 
Association. 


Elland.—The U. D.C. has adopted the following scale of 
charges for energy for motors:—Less than 200 units per n.r. per 


quarter, 2d. per unit; 200 and under 250, 12d. ; 250 and under 300, 
13а. ; 300 and under 350, 11d. ; beyond, 1d. 


Erith.— In connection with applications by Vickers, Sons 
and Maxim and Callerder's Cable and Construction Co. for terms 
for a power supply, the E L. Committee has recommended the 
following rates:—Up to and including 250,000 units annually, 
lid. per unit; additional units up to 500,000, 1,7,d.; ditto up to 
750,000, 144. ; ditto up to 1,000,000, 1% d.; ditto above 1,000,000, 
1d. The Committee also recommended (a) that the table be ex- 
tended by making a proportionate charge for every 50,000 units up 


to 1,000,000; (^) that wbere high-tension current is supplied a dis- 
count of 24 per cent. be allowed. 


Foleshill.—4At a meeting of the R.. C. on April 4th, it 
was reported tbat the Coventry T.C. had undertaken to supply energy 
in the Foleshill district at the same price ав charged in Coventry, 
and the consent of the local Council was thereupon given to the 


application of the T.C. to extend ita area of supply to parishes 
within the Union district. 


Henley-on-Thames.—Thie T.C. has agreed to seal the 


agreement with the Mutual Electricity Supply Co. for an extension 
E.L. order, now being applied for, 


India.— Boupay.—New plant for the distribution of 
electrical power to the Victoria Jubilee Technical Institution was 
started on February 20th. This plant consists of a 120-H.r. Mar- 
shall compound horizontal engine and a rope-driven 80-kw. Brush 
р.с. generator, Steam is generated in a Babcock & Wilcox boiler, 
the gift of the makers ; the boiler is fully equipped, with super- 
heater, chain-grate stoker, &c., the latter driven by an experimental 
oil engine. Much of the inetallation has been carried out by the 
students. 

Messrs. Finlay, Muir & Co., of Bombay, intend to equip their 
new mills for electrical driving, a Diesel oil engine plant being 
installed in the first instance, for use until the projected Bombay 
hydro-electric power supply is inaugurated. 


Liverpool.—At a meeting of the Select Vestry on 
Tuesday, a report was read from Messrs. T. M. Miller and Wilson, 
consultants for the electrical generating plant at the Liverpool 


Workhouse, Brownlow Hill. The figures for 26 weeks com- 
mencing with October let last were: Unite generated, 190,398. 
supplied to motors, 31,842. Total works cost £468 ба. 3d. 
Works cost per unit 059d. "l'otal estimated output for lighting 
and motors, 200,000 units per annum, Estimated works cost 
of '85d. per unit. The engineers in their preliminary report 
estimated that the financial results with the electrical plant 
would show a saving of about £700 over the method of 


working then in operation, and this it is expected will be 
realised. | А 


London.—Wootwicu.—At the meeting of the B.C. on 
the 4th inst., the Electric Committee reported having considereda 
notification trom the L.C.C. as to the various modifications which 
it proposes making in its scale of charges for testing meters, 
&c. The B.C. objects to Nos. 5, 8 and 9 as eet out in the notice, 
and also to the scale of fees. These clauses are as follows:—(5) 
Before removing the meter, the inspector will ascertain as 
accukitely as possible the total current which may be taken 
if all the current consuming devices connected with the installa- 
tion are put on the circuit, and also the average and the maximum 
normal current. (8) In the case of meters which before being 
fixed shall have been tested by the Council and passed as 
correct, Meters will be tested for starting current, and at one or 
more quarter loads, and if the results be approximately the same 
a8 those obtained inthe previous tests, the meter will be considered 
correct, (a meter shall be considered by the inspector to be a“ correct” 
meter, if, being intended for currents (a) not exceeding 3 amperes, 
the error at one-tenth of its full load, and above this point does 
not exceed + or — 34 per cent.; (^) exceeding 3 amperes buf not 
exceeding 50 amperes, the error at one-tenth its full load, and 
above this point does not exceed + or— 25 per cent.; and (c) exceed- 
ing 50 amperes, the error at one-twentieth of its full load, and 
above this point does not exceed + or — 24 per cent. (9) In the 
case of meters which have not been tested and sealed by the 
Council before fixing, the tests will be made at the average load 
used by the consumer, if this can be ascertained, except that in the 
case of meters intended for currents not exceeding 3 amperes, the 
tests will be made at 1 and f of the consumer's maximum installed 
load. The General Purposes Committee reported that, pending 
final action on Sir A. B. W. Kennedy's report on the electricity 
undertaking, the following works were in abeyance :— Construction 
of reservoirs in connection with cooling tower at Plumstead Works; 
pipes to be obtained and connected ; hot well pump, to be obtained 
in connection with condensing plant and tender of Messrs. T. 
Sugden, Ltd., for supply of cooling tower to be accepted. Accord- 
ing toa return presented, it appeared that up to November 8th last 
£760,466 was the capital expenditure on the electric undertaking, and 
the approximate further expenditure required to complete works 
was 43,287. The net approximate expenditure and commitments 
in excess of loans at the date mentioned was £20,451. 

ST. PANCRAS.— Mr. A. Carson Roberts, L.G.B. district auditor, in 
his report, just issued, of his audit of the B.C. accounts for the 
municipal y«at ending March 31st, 1906, states that though £18,220 
had upto tren been transferred from the local municipal electric 
undertaking in relief of rates, these transfers stripped the concern of 
any working balance outside the sums shown as reserves. Of the 
£35,630 appropriated as reserve funds, but not invested as such, 
only about £10,000 was available for the objects for which it was 
so appropriated. The rest was in use for the necessary purpose of 
meeting the revenue outgoings, and, unless they assumed that the 
amounts appropriated as a reserve fund were greatly in excess of 
the needs of the case, the whole of the transfers of £18,220 to the 
rate funds were premature. 

SouTHWARK.—In the beginning of February last the B.C. directed 
a return to be prepared giving various details as to the financial 
position of the electricity undertaking. On Tuesday the Lighting 
Committee circulated a report, which had been drawn up by the 
electrical engineer, containing the information asked for. From 
this it appears that the total loans raised amount to £84,497, 
and of this £8,190 has been repaid, leaving £76,300 outstanding. 
Turning to annual depreciation, the engineer recommended the 
following rates of depreciation in conjunction with the reserve 
fund (which need not at any time exceed 5 per cent. of the capital 
expenditure) :—Buildings, 14 per cent.; boilers, 4 per cent.; 
generating sets, 4 per cent.; accumulators, 10 per cent.; 
mains, 25 per cent.; meters, 74 per cent.; instruments, 5 per cent. 
With regard to the Council's undertaking, the amount provided 
for repayment of loans last year was just under3 per cent., which, the 
engincer says, compares most favourably with other undertakings— 
municipal or company ; and considering the time the Council's 
works have been in operation, and the condition of the plant, he 
considered ample provision had been made for depreciation in the 
past. Future loans from the L.C.C. will be raised for much 
Shorter periods than hitherto, ranging from 10 to 25 years, which 
wil| make the sinking fund payments heavier, but will relieve 
the Council of the necessity for providing large reserve funds, and 
will involve no change of policy in the working of tbe undertaking. 
The probable life of the electric plant he estimated at 25 years 

GREENWIcH.—In connection with various electricity Bills intro- 
duced this session into Parliament, the B.C. has arranged that, 
instead of briefing counsel, the Town Clerk will attend the pro- 
ceedings before the Committee, and will only seek instructions to 
brief counsel should it afterwards appear necessary to do so. 


Radeliffe.— The Electricity Committee estimated a year 
ago that there would be a loss on the working during 1906-7 of 
£500. The accounts show a profit of £40. The lose in 1905-6 


amounted to £900. The past year developed an unexpected 
increase in the consumption of energy. 
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Nelson.—At the meeting of the T.C. it was reported that 
the Electricity Committee had decided that, subject to there being 
a profit on the electrical accounts for the year, such profit should be 
applied to the reduction of capital indebtedness. It was explained 
that the reason for this coursé was that of the £10,000 borrowed for 
their first electric light installation only £3,000 had been repaid, 
and that meant that as there was practically no part of the old 


works available, and the cables required relaying, that the ne- 


works had been saddled with the £7,000. The profits are to go to 
wiping off the old capital. , 


Newport (Mon.).—The borough electrical engineer has 
prepared an estimate of the required extension of the existing 
electrical plant at the Corporation Road and Llanarth Street works. 
He states that at Llanarth Street there is effective steam plant 
equalling 875 Kw., out of which it is possible to run 550 Kw. allow- 
ing for reserve plant. Asa matter of fact, they had each winter 
to encroach on their stand-by plant. Last Christmas the maximum 
load amounted to 656 xw., the reserve being encroached upon to 
the extent of 106 Kw. Since then the maximum had further 
increased by 40 Kw., and would increase still further. At the 
Corporation Road station they had 2,000 xw. of plant. 
Last Christmas the maximum demand for lighting, power and 
tramways amounted to 1,200 xw., and allowing 500 xw. as 
stand-by, they had a margin of 300 kw. left. Increased demands 
on the plant since Christmas amounted to 310 kw. Allowing for 
75 Kw. increase in ordinary extension of business, this meant the 
reserve was encroached upon to the extent of 85 kw., and the fact 
that Lianarth Street would have to be helped next winter to a very 
great extent; rendered the position a serious one. They had also 
come to the end of the room on the Newport Bridge for laying 
cables. To meet the increased and necessary demands, he suggested 
that а large battery capable of discharging at about 1,000 amperes 
for one hour, 700 for three hours, and 300 for 10 hours be installed 
at Llanarth Street to meet the cable difficulty. That battery would 
be charged during the hours of light load, and discharged during 
the peak, which would have the effect of relieving the power station 
of 500 Kw. load at the peak times, and would therefore leave a 
margin of plant for helping the alternating plant peak. To help 
Llanarth Street, he proposed the installation at the power station 
of two generators transmitting H.T. current to Llanarth Street. 
With that arrangement they would be able to get through next 
winter in a very satisfactory manner. The borough electrical 
engineer has also submitted an estimate, in detail, for the proposed 
extensions, the grand total reaching £11,000. It was decided to 
deal with the question of electric supply (extension of plant) and 
defer the remainder of the scheme for the present. The application 
to the L.G.B. for sanction to borrow £10,000 for this purpose has 
been successful It was decided to raise the loan, £5,000 this 
year, and £5,000 next year. 

The loan of £10,000 is for the provision and supply to consumers 
of electrical fittings, motors, &c. 


Transvaal,.—JoHANNESBURG.—According to the local 
papers, а serious acoident occurred during March, at the new 
municipal powerstation, one of the enginesbeing wrecked. Earlier in 
the day а number of white employés were dismissed, their places 
being taken by Kaffirs; one of the latter fell into a fly-wheel and 
was killed. It is stated that the “gassing” of employés is a 
frequent occurrence, ав many as 15 being removed to the open in 
one night ; and that their strange behaviour has on other occasions 
nearly led to the intervention of the police. The seriousness of this 
state of affairs can be gathered from our daily contemporary's state- 
ment that on one day, when five engines of 7,000 н.р. were running, 
in less than а quarter of an hour every man in the engine house, 
вате one, succumPed to the fumes. 


Victorla.—BENDIGO.— The New Moon Mining Co. has 
accepted a tender of Messrs. Noyes Bros., at about £3,000, for 
electric generating and winding plant, and equipment for working 
stamps, crushers, tramways, pumps, &c. It is stated that the 
Bendigo field, with its closely grouped mines, offers scope for a 
central power supply. 


Walsall.—The T.C. has decided, in order to encourage 
the use of electricity for motive power, to allow a discount of 10 
per cent, for the consumption of 10,000 units a year, and a discount 
of 124 per cent. for the consumption of 15,000 units a year. 


Warrington.—The T.C. has applied to the L.G.B. for 


а loan of £4,889 for the extension of the electricity works plant. 


Whitby.— be T.C. has decided to supply energy for 
show purposes at 14d. per unit, and to allow power consumers 
under the demand rate, to use not exceeding 20 per cent. of the 
total energy used for lighting purposes. 


Whitefield.—The U.D.C. has sealed an agreement with 
the Lancashire Electric Power Co. for supplying the district with 
energy for lighting and power. 


Wolverhampton.—The T.C. on Monday, decided to 
enter into an agreement to supply electrical energy to the exten- 
sive works of Messrs. Bayliss, Jones & Bayliss for a period of 10 
years. This will necessitate the provision of plant and mains, at a 
cost of £16,000. А main feeder and two 500-Kw. motor-generators, 
with switchgear and accessories, are 16 be obtained, at a cost of 
£5,900, for an interim supply of energy. 


York.—The T.C. bas applied to the L.G.B. for а loan of 
£25,285 for electricity purposes. 


Wood Green.—The U.D.C. has sent a circular letter to 
all the Councils in the county, asking them to urge the Middlesex 
County Council to promote a Bill for the supply of clectricity in 
bulk on the lines of the Bill promoted by the L.C.C. 


TRAMWAY and RAILWAY NOTES. 


South Australia,.—AprELAipE.—On February 5th the 
horse tramways operated by different companies throughout the city 
and suburbs of Adelaide, became the property of the Btate Govern- 
ment They were formally taken over by the Municipal Tramways 
Trust, a cheque for£280,372 being paid to the vendors, £280,000 repre- 
senting the purchase money, and the balance various sums expended 
by the companies for stock since the agreement was made. The 
Municipal Tramways Trust is composed of representatives of the - 
State and of the various municipal authorities concerned. For the 
time being the tramways taken over, which include all the city 
and suburban lines, will be worked as before with horses. It is 
intended, however, to substitute electricity for this earlier form of 
traction, and the reorganisation of the whole system will be 
undertaken before very long. 


Belfast.—At the meeting of the Tramway and 
Electrical Committee on the 8th inst.,a discussion took place regard- 
ing the proposed acquisition of the Cavehill and Whitewell 
system—which company it may be remembered is endeavouring to 
secure Parliamentary powers to run over the Corporation's system 
а sub-committee having recommended the purchase of the under- 
taking, exclusive of the cars, at £60,000. The figure asked by the 
company is £68,000. The former figure was offered at the recent 
conference, and the chairman of the company stated that, after a 
careful consideration, the directors could not accede to the suggested 
price. The further consideration of the matter was adjourned. 


Blackpool.—The financial year ended on March 29th. 
The accounts disclose total receipts for the 12 months £55,888, 
against £50,108 in the previous year—an increase of £5,780. 


India.—Bomsay.—A Bill has been introduced in the 
Legislative Council to enable the overhang of the new electric 
cars over the rails to be increased to 164 in., and to empower the 
Municipal Commissioner to make speed regulations on the lines of 
the English B. of T. 


Bradford.—The official figures show that the receipts 
for the year ended March 31st, for the Corporation tramways, were 
£232,414, as against £223,236 for the preceding year, an increase 
of £9,178. The total car-mileage was 5,166,982, an increase of 
151,783 on the previous year. 


Canada.—The Shawinigan Falls Terminal Railway, 
operating the railroads in Shawinigan Falls, which form the con- 
necting link between the Canadian Northern and the St. Maurice 
Valley Railway systems, has recently placed an order for a 
600-H. P. electric locomotive. This engine will be operated from 
the alternating current, single-phase lines of the Shawinigan Water 
and Power Co., for the purpose of movinglfreight cars as required 
for the large factories located there. 

In addition to steam lines, there are at present 814 miles of 
electric railways in Canadu, Ontario having 441 miles, and Quebec 
198 operated by electricity. The capital employed in electric 
railways last year totalled $63,857,970, and their earnings 
$4,291,934; and 237,655,074 passengers were carried. 


Continental Notes.—SpAIN.— La Société des Tramways 
Electriques de la Galice is the name of a company which has just 
been formed in Brussels with a capital of £40,000, to construct and 
work electric tramways in Galicia. 

Товкеү.—Тһе Turkish Government has prolonged the con- 
cession of the Société des Tramways de Constantinople 
until 1993; the company has agreed to install electric traction 
and to build within five years, new lines to Pera, Tatavala and 
Stamboul, and to double some of the existing track. 


Croydon.—Major Pringle, R.E., has opened an inquiry 
into the cause of the recent tramway accident. The proceedings, 
which were adjourned, were private; one death has so far resulted 
from the mishap. 


Darlington.—The T.C. has decided to apply to the 
B. of T. for an extension of time for the construction of the tram- 


ways to Houghton. 


Edinburxh.— An accident occurred on the 5th inst. at 
the Toll Cross power station of the Edinburgh cable tramways, due 
to the falling of a heavy counterweight, resulting in five men being 
injured and the suspension of tbe Morningside and Princess Street 
traffic for an hour. 

The much-debated extension of the cable tramways was recently 
discussed by the Tramways Committee, which agreed to recom- 
mend the Council to proceed with one route. 

Messrs. Buchan & Partners have asked permission to construct an 
electric tramway from Queensferry to Comely Bank, offering also 
to work other extensions, including the Murrayfield-Gorgie line, 
which latter route is a subject of contention with the lessees at 


present. 
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Leeds.—-The traffic receipta of the Leeds City Tramways 
for the year ending March 31st last were £308,495, and the total 
revenue £327,794, the increase compared with the previous year 
being £15,627. The number of passengers carried was 72,974,452, 
an increase of 3,340,326 on the previous year. The year’s esti- 
mates included a surplus protit from the tramways in relief of the 


rates of £48,000, and it is believed that more than that sum will be 
realised. 


Lincoln.—On the year’s working of the tramways there 
is a deticiency of £612, which, less the balance in hand, leaves 


£333. Approximate 152,000 miles were run and 1,437,907 passengers 
carried. 


London.—Ciry ap SouTH Lonpon RarLway.—The 
Euston extension of this line will be opened in the second week 
in May by Мг. H. P. Harris, Chairman of the L. C. C. This tube 
extension passes under St. Pancras Station at a depth of 90 ft. The 
latter station and King's Cross will be served by a station under St. 
Pancras Road, connected also withjthe Piccadilly tube. At Euston, 
lifts and subways give access to the L. & N.W. Co.’s arrival plat- 
forms, and provision has been made for giving access to the Huston 
and Watford Electric Railway in the future. Several new steel 
trains are being provided for the extended railway by the Brush 
Electrical Engineering Co., and an additional generator is being 
installed at the Stockwell generating station. 

It is stated that the Central London Railway is experimenting 
with a view to determining the advisability of introducing 
graduated fares on similar lines to the Piccadilly tube; this move 
being due to severe omnibus competition over short distances. 


Germany.—Brniin.—The views of Herr Breitenbach, 


Prussian Minister of Railways, have just been expressed in relation ° 


to the future development of traffic on the Berlin city and suburban 
railways. In the opinion of the Minister, the existing deficiencies 
in the facilities for travel could only be overcome by the introduc- 
tion of electric traction and the construction of an additional 
track. If no further objections should result from the working of 
the electric railway to be opened this year between Blankenese, 
Altona, Hamburg and Ohlsdorf, there would be nothing in the way 
of the application to Berlin of the system employed on that 
railway. The total expenditure on the suggested transformation 
in Berlin and the building of a third track would amount to 
£9,000,000, but that sum could not be appropriated for the purpose 
without compensating advantages. As compared with the existing 
steam locomotion, the adoption of electric traction should lead 
to a reduction in the working expenses, but the saving would not 
be so great as to allow of a noteworthy surplus being realised. 
The increasing receipts from the growing traffic would not suff- 
ciently improve the ratio to the rising working expenses, at least 
if the extremely low fares were maintained for the Berlin city 
circle and suburban traffic, especially the low rates for monthly 
tickets. The minister stated, in conclusion, that the whole question 
required the most careful investigation from the standpoint of 
how far the fares might be raised without injuring the traffic and 
prejudicing the objects aimed at by the projected improvement 
of the means of communication, the execution of which would 
occupy а period of from eight to ten yeara. 


Maidstone.—The U.D.C. has decided to apply to the 
L. G. B. for sanction ito borrow £16,900, made up as follows:—A 
500-Kw. steam dynamo £3,750, superheater £425, steam pipes and 
valves £250, additions to switchboard and connections £350, water 
purifier £500, foundations and flue work £200, mechanical stokers 
£800, additions to buildings £1,000, contingencies £625; amount 
spent in carrying on the undertaking in excess of present authorised 
loan £5,500. Estimated requirements forthe next three years: 
Meters £675, house services £1,575, new mains £1,000, street 
lighting £250. 


Manchester.—The Tramways Committee, at a recent 
meeting, considered the desirability of increasing the number of 
covered cars in useon the city lines. They have at present 100, 
and they decided to bring up the number, in readiness 
for the autumn, to 250. Covers will be fitted to 100 of the 
existing cara; the rest will be entirely new cars, which will 
be built at the tramway (department’s own works—38 to be 
of the large, and 12 of the small, double-deck type; but 
tenders will be invited for the necessary trucks and electrical 
equipmente. The lines for the Manchester to Chorlton service 
are nearly completed. They will be ready for traffic two or three 
weeks’ hence. 

The Tramways Committee has fixed May 9th as the date for the 
opening of the Altrincham route for traffic. Members of the City 
Council, and of the District Councils of Stretford, Dale, Ashton-on- 
Mersey, Bucklow and Altrincham, are to be invited to join in the 
celebration. The arrangements for the opening have been 
facilitated by the removal of opposition to the Manchester Tram- 
way Bill, now before Parliament. The Stretford Council, which 
was the only remaining opponent of the Bill, has agreed to terms 
regarding the 16 miles of track laid, or to be laid, in ite district, 
with a view to the extension of the line {from Sale in the 
Northenden direction. 


U. S. A.- NEW Yorx.—Considerable interest has been 
taken in the project of the New York Central Railroad and State 
Railroad Commission to run an identical train, similarly loaded 
and driven by the same motor-man under similar conditions, 
over the relaid section of line where the disaster occurred on 
February 16th. It is understood that 75 of the railway company’s 


officials, plus the requisite amount ef sand ballast to make 


approximately identical conditions, formed the trafo load, and 
that the run was without incident. 


Paisley.—In our last week's issue we stated that the 
Paisley-Barrhead tramway service had been withdrawn; we are, 
however, happy in the light of Jater information, to say that no 
such drastic step bas been taken, and that,'in fact, the section in 


question carried over 10,000 passengers on the day on which our 
information led us to believe it was closed. 


Perth.—A proposal is on foot to construct an electric 
tramway to Kinnoull Hill, a picturesque elevation, some 400 ft. high, 
overlooking the Tay Valley, where a considerable holiday traffic is 
anticipated. A deputation, consisting of Corporation and other 


members, has been appointed to meet the Earl of Kinnoull, and 
arrange terms. 


Rochdale.—The takings of the Corporation trams for 
the financial year ended March 31st was £9,417 in excess of the 
amount taken in the previous year. This was for passenger 
traffic alone, and apart, also, from the Heywood traffic. 


Rossendale Valley.— The steam tramway system 
running through the Rossendale division of Lancashire is soon to 
be replaced by electrically-propelled cars. At present it is the 
property of the Rossendale Valley Tramway Co., but an agreement 
has now been arrived at whereby it will become the joint property 
of the Corporations of Bacup and Rawtenstall, through which 
boroughs it passes. Each Corporation is to purchase that part of 
the tramway within its boundaries; to rec nstruct it and to elec- 
trify it. Instead, however, of the two municipalities being joint 
partners in the expenditure and receipts, Bacnp, when it has put its 
line in order and equipped it, will lease it to Rawtenstall for aterm of 
30 years. By the terms of the agreement, the work of recon- 


struction is to be begun within two years and completed within 
three. 


Stockport.—The Corporation Tramways Department has 
completed the laying of the track from the terminus of the 
Reddish-Gatley service to the Manchester system. The route runs 
along Reddish Lane, Gorton, to Hyde Road, and it is expected that 


the new line will be open for passenger traffic in the course of a 
week or 80. 


Sunderland.—Considerable comment is being made on 
the high charge for energy supplied by the electrical department 
to the tramways department. The tramways department has to 
maintain its own feeders from the power station, and is charged 
1: id. per unit. The electrical department is, it is stated, supply- 
ing for trade purposes, under less advantageous conditions, at id. 
per unit; furthermore, the Durham Counties Electrical Bupply Co., 
which the Corporation prevented from entering the borough, has 


offered to supply the Corporation tramways in Southwick at id. 
per unit. 


Swansea.—The Corporation is negotiating with the 
Glamorgan C.C. with & view to supplying energy for the working 
of the Morriston and Pontardawe Light Railway. 


Torquay.—-As anticipated, the Torquay electric tramways 
were opened on the 4th inst. The system has been put down for the 
Dolter Co. by the National Electrical Constiuction Co., and the 
work has been nearly two years in band, А depót has been built 
at Plainmoor, and energy will be supplied by the Torquay Council. 
There are over 10 miles of tramways, and when the Corporation is 
satisfied that the new system is workable, they Will give sanction 
for the New Road section to be laid down to Chelston. Although 
the track has been down for some months, considerable engineering 
difficulties were met with, and thus the opening ceremony was 
delayed. The Dolter system is practically untried in this country, 
and it has been necessary to introduce several modifications in order 
to meet the requirements of the Board of Trade. On the opening 
day a large crowd assembled at the Beacon Quay, where, shortly after 
one o'clock, two cars were requisitioned for conveying the members 
of the Corporation and others over the routes. The party included, 
among others, the Mayor, members of the local Council and 
officials, Mesars. Н. Lancaster (general manager of the Dolter 
Traction Co.), F. O'Hara (resident engineer of the National Elec- 
trical Construction Co.), Mr. E. A. Mitchell (consulting engineer of 
the Dolter Co.), F. Stanley (chief engineer of the Construction Co.), 
&c. On the whole, the run to Torre, St. Marychurch, returning by 
way of Ellacombe to Beacon Quay, was a successful one, those on 
board being thoroughly satisfied. As soon as the cars returned, the 
public at once found that they bad a “new toy,” and if the cars are 
always used as much as they were during the afternoon, the Dolter 
Co. will have good reason to feel satisfied. 

At the luncheon in the Bath Saloons, Mr. H. Lancaster, who pre- 
sided, proposed The Health of the Mayor and the Corporation of 
Torquay.” He suggested that the interests of the Corporation and 
the Tramway Co. were identical. They were aware that the com- 
pany, which started six or seven years ago in Paris, was bought up by 
an English syndicate, and they had exploited what they believed 
to be a very excellent patent, This was the system which had been 
accepted by Torquay. They were also aware that there had been delays 
in the opening, and no one regretted this more than the company 
themselves. The system had to meet with the approval of English 
engineers and an English Board of Trade, and consequently there 
had to be an improvement on the Parisian ideas. The Dolter Co. 
had received the certificate of the Board of Trade for running cars 
in three towns in England, and there was more of the Dolter system 
laid than any other surface contact system in the world. There 
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were prophecies that the system would be a failure, but the 
ceremony that day would prove that such prophecies were false. 
In concluding, Mr. Lancaster presented to the Mayor a silver 
bow] as a souvenir of the opening of the tramways, the gift having 
been suitably inscribed. Responding, the Mayor thanked the com- 
pany for their gift. 

His Worship also proposed “ Success to the Torquay Tramways,” 
observing that that day they had started a new era in the life of 
the borough. | 

Mr. O'Hara spoke of the loyalty which the company had received 
from all the eervants and officials of the Corporation, especially Mr. 
Garrett (the borough surveyor), who would have his “ pound of 
flesh"; and Mr. Lancaster said he desired that Mr. Garrett should 
be included in the list to respond, observing tbat the borough 
surveyor had been the means of greatly adding to the cost of laying 
55 tramways; and, such being the case, he was very dear to 
them. 

Other speakers were Alderman Beavis, Mr. F. Stanley (of the 
Construction Co.), Mr. E. A. Mitchell (of the Dolter Op.), and Mr. 
P. Storey, the borough electrical engineer. 


Tramway Workers.—The Amalgamated Association 
of Tramway, &c., workers, whose headquarters are in Manchester, 
is reported to have had, at the end of the financial year, a member- 
ship of 13,011, as against 11,059 at the beginning of the year, 
23 new branches having been opened. The Association has funds 
in hand amounting to £24,009. The annual report, just issued, 
claims that the organisation has secured better conditions of 
service for tramway men in various towns, and £1,246 has been 
spent on strikes and victims’ pay." 


Walsall.—The reconstruction of the tramways on the 
Bloxwich route to Walsall is to be immediately commenced, and it 
is anticipated that the work will be completed by Whiteuntide. 


TELEGRAPH and TELEPHONE NOTES. 


Finland. — The German (Commercial Attaché аб 
St. Petersburg, in а recent report on the trade and 
condition of Finland, states that  telegraphic communica- 
tion has not developed rapidly in that country, tbe reason being 
that the Russian Government has reserved to itself the right to 
exploit telegraph lines. All efforts of the Finnish State, or of 
private companies, to secure concessions for the establishment and 
exploitation of telegraph lines have proved futile, and up to the 
present all the public lines existing are the property of the Russian 
Government. Only the railways are allowed to have their own 
particular services for private communications. That the lack of 
development of the telegraph service in Finland is not due to lack 
of demand, is proved by the great development of the telephone 
service in this, as in other Scandinavian countries, In the larger 
hotels in Finland every room is in communication with the general 
telephoue service, and in all the market halls nearly every second 
or third stall is provided with a telephone. The rapid extension 
may be attributed to the fact that the establishment of these tele- 
phone services has been left to private initiative. The yearly 
charge per instrument varies between 100 Finnish marks and 10 
Finnish marks per annum; the average being about 50 Finnish 
marks. Some of the telephone companies pay a dividend of 10 
per cent. 


Liverpool.—The message-rate system of charging for 
the use of the telephone bas been introduced at the Liverpool 
Exchange newsroom, much to the dissatisfaction of subscribers, 
who hitherto have had the free use of the telephone, such use being 
covered by their annual subscription to the newsroom. 


New Telegraph Offices.— Offices have been opened at 
Jaunde, in Cameroon; Aba and Ikotekpene, in Nigeria; and at 
Changchun, Itungchow and Kirin, in China. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED, 
Cayenne-Pinheiro ees ee ee ee ee Aug. 18, 1909 ee ee 
3 бї 
uracao- па oed. s ae . Jan. 1906 .. x 
Curacao. Maracaibo i 
Reissa-Isea and Reíssa-Yemani (Yemen) .. .. Oct, 29, 1902.. iy 
um 2: is sė sia .. Jan. 18, 1904.. e 
Port Arthur-Chifu (Closed) We $5 .. Mar. 9, 1904.. ve 
Garachico-Santa Crus es i s . July 12, 1906 .. és 


Las Palmas-Arecife - >s s oe .. Aug. 18, 1906 .. vx 
New Brunswick-Prince Edward Island .. Jan. 9, 1907 .. E" 
essa-Kilios ss з wa x x .. Feb.9, 1907 .. Аргі 2. 
Tenedos-Chio . e А .. Feb. 18, 1907 .. s 
Trinidad-Demerara . - ss .. Mar. 18, 1907 .. Mar. 21. 


LANDLINES. 
++, 0 55 . Ang. B, 1902 .. - 

T - .. Mar. 31, 1901 .. Аргі 8. 
se ee Mar 31, 1907 .. April 8. 
Wireless Telegraphy.—The Times says that it is 
understood that arrangements have been concluded with the Post 
Office, whereby telegrams handed in at any inland office can be 
transmitted by wireless telegraphy to his Majesty's ships fitted 
with Marconi instruments. The telegrams will be sent by the Post 
ыша р оа шер station and thence trans- 

> ( . е charge for su rams is 34d. 

with a minimum of 3s. 6d. for а telegram. Ы IUS 


Puerto-Barrios .. 
Alep-Bagdad ., ... .. 
Diarbekia-Bagdad | 


ee eo. 


CONTRACTORS’ COLUMN. 


OPENINGS FOR New BUSINESS. 


ABERAMAN (ABERDARE).-BÜ workmen's houses. T. Roderick, architect, 
Aberdare. 

BARGOED (Sr. GwLADY's).—Proposed new vicarage for Brithdir church (Rev. 
T. Richards, vicar). Also new parish hall. 

BIRMINGHAM (Acocx's Grrex).—Roman Catholic schools and mission rooms. 

BISHOP'8 STORTFORD.—Additions and alterations to Technical school. 
Urban A. Smith, county surveyor, Hatfield. 

BLACKHEATH.—New church. Builder, J. Bridgewater, Cradley Heath. 
W. F. Edwards, architect, Blackheath. 


BLACKBURN.--Extensions to the Infirmary (24,031). W.J. Woot Cronshaw 


and Sons, builders, Pump Street, Blackburn. 
PHDATFORDI NOT y Office (£3,000). Nowell Parr, surveyor to Brent- 
o C . 
BROMLEY (Kenxt).—Secondary school for boys (£14,000); ditto for girls 
(£12,000). To be erected by Town Council. 
Temporary church. Gingir, Lee & Co., builders, Manchester. 
BRADFORD.—Extension of mill, F. E, P. Edwards, city architect, Whitaker's 
Buildings, Bradford. 
BURY ST. EDMUNDS.—Soffolk County Shirehall. Mr. A. Ainsworth Hunt 
Bury 8t. Edmunds. 
CADDER.—Renovation and extension to Stepps Hall for Cadder Parish Council. 
CALVERTON (Norrs.).—New chapel (seat 200). W. Н. Higginbottom, archi- 
tect. Wiggett & Watson, builders. 
CARNARVON.— Restoration of Carnarvon Gastle by Board of Works (£7,000). 
COCKTON HILL (DcnnBAM).—New Council school. County Education Com- 
mittee’s architect, Shire Hall, Durham. 
CARDIFF (NRLBON).— Business premises. Jones & Howard, architects, Station 
Road, Nelson. 
DALMUIR.—New hall (seat 800; coat £1,000). 
DUNDEE (Bnovonry Ferryv).—New hall for Beach Parish Church. 
EDINBURGH.—Pavilion (seat 700) at Tower Promenade, Portobello, for Mr. 
H. Marvello. 
EVESHAM.—Public hall scheme (£6,000). 
EBBW VALE.—Salvation army school. Adjt. Dewey, 94, Pennant Street, 
Ebbw Vale. Ш 
FARNHAM COMMON (Всскз)—Мез church of St. John the Evangelist. 
FARNWORTH (кклн Borrox).—Enlargement of large spinning mill by Bolton 
реп Co. Secretary, Bolton Textile Co., Moses Gate, near 
on. 
FELIXSTOWE.—New Post Office. Bnrveyor, General Post Office, Ipswich. 
FENCE HOUSES (Waccon HILL, PENsRAWw Sratiron).—40 workmen's houses. 
Lambton Colleries, Ltd., Bunker Hill, Fence Houses. 
FOLKESTONE.—87 houses. F. Т. Ames, architect, Folkestone ; T. Tunbridge, 
builder, Folkestone. 
FOYEHRS.—House for assistant manager of British Aluminium works. Cameron 
and Burnett, architects, Inverness. 
GLASGOW (CarBcanT).—New offices (£2,750) for Cathcart Parish Council, 
GODALMING.—Converting Lea Park into a Hydro. 
GREAT HOUGHTON.—New chapel (£1,200). Messrs. Garfield & Pennington, 
architects, Pontefract and Castleford. 
HADFIELD.—New Elementary School (accom. 800). Architect decided by com. 
petition. 
HANDSWORTH.—New Mission Church. 
HOLYHEAD.—Co-operative Stores. Holyhead Co-operative Society. 
HULL.— New bank to be erected for Union of London and Smith's Bank. 
HUDDERSFIELD (Frnay BRIDGR).— Mission Room. John Kirk & Sons, 
architects, John William Street, Huddersfield. 
INSCH.—New steam laundry; also alterations and additions to Police Station. 
Thomas G. Archibald, architect, Huntly 
INVERNESS.—Reconstruction of Messrs. Gray's factory. W. E. Carruthers, 
architect, Queen’s Gate, Inverness. 
IRLAM (Laxcs.) .- New Council offices. J. Cooke, clerk, Irlam. 
V to pest office. Wisdom Bros., Isleworth, 
uilders. 
eee BHEN. Chapel enlargement. Danby & Bimpson, 73, Albion Strect, 
eeds. 
(CHAPELTOwN Roap).—New car-shed for the Leeds Corporation 
Tramways. J.B. Hamilton, general manager. 
LEVEN.—New premises for Reform Co-operative Society (£12,000). 
LIVERPOOL (WEST Dersy).—Extension to Isolation Ward at Belmont 
Classitication House. . Н. Lancaster, architect, Brougham 
Terrace, West Derby Road, Liverpool. 
LONDON зоо a for Edward Jenkins, 9, Upper Woburn Place. 


(Euston Roap).—Extension of head offices of Hearts of Oak Benefit 
Bociety. 

(BETHNAL GREEN).—Municipal offices. E. E. Finch, borough 
engineer, Town Hall Church Row. (Architect not yet 
appointed.) 

(GREENWICH).—Fire station for I.. C. C. W. E. Riley, superintending 

architect, L.C.C. 

(GREENWICH)—.Borting Office for Postmaster-General. 

REGENT STREET, W.).-Bank premises. Walter Laurence & Bon, 
Waltham Cross, builders. 

(S. W.).—Headquarters for Society for the Propagation of the Gospel. 
Sir W. Emerson, architect. 

(Hanover босАВЕ, W.).—Shobs and flats on site of Harewood 
House, for the Central London Property Syndicate, 8, Pall Mall 
East, 8.W. 

(BERNERS BTREFT, W.),—Additions to Bourne & Hollingsworth's, 
drapers, Oxtord Btreet, W. 

(W.).—Buiidings at corner of Great Titchtield Street and Margeret 
Street. W. S. Shepherd, 118, Victoria Street. S.W., builders. 

(E.C.).--Warehouseg, &c., Giltspur Street. Howell J. Williams, Ltd., 
11-17, Bermondsey Street, 8.E., builders. 

(Wootwicn).— Married soldiers’ quarters. B. E. Nightingale, Albert 
Embankment, S. E., builder. 

MANCHESTER (WALKbEN).--Enlarging Doubling Mill. Messrs. Faulkner's 

Granville Mill, Walkden, Manchester. 

(WALEDEN).—New Wesleyan chapel (£3,000. Mr. Longworth, 
architect, The Parsonage, Manchester. 

Zion Institutional Church, Stretford Road. Plans in competition. 

New Y.M.C.A. premises, incloding lecture hall, library, lounge and 
luncheon bar (£40,000). 

MARSDEN (HvppERsrieLp).—Conservative Club to be built (£1,500). 

MENMUIR (FonRrABSHIRE).—Reconstruction and enlargement of school. Mr. 

Galloway, architect. 

MENSTON (Yonxs.).—Asylum chronic block. J. Vickers-Edwards, county 

architect, Wakefield. 
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MULLINGAR.—Mansion for Colonel Maghan (£40,000). Messrs. Warwick and 
Hull, architects, London. 


NEWCASTLE.—Motor garage for Percy Cycle Co., Northumberland Street, 


general mechanical equipment, &с. Mr. D. Brown, Newcastle, 
engineer, 


ORMSKIRK.—Imbecile and Infirmary blocks at the Workhouse (£5,050). J. 
and G. Chappell, Walton, contractors. 

PAISLEY (CaxsEYSIDE STREET).—Alterations and extensions to property of 
0-operative Manufacturing Society. Dean of Guild Court. 


(GREENHILL Roap).—Cooperage and dwelling-houses. Clarke 
Hunter, Dean of Guild Court. 


POLLOKSHAWS.—Re-erection of Sir John Maxwell school (seat 1,900) on site 
of old school. Eastwood School Board, 

PORTSLADE-BY-SEA.—Police station, &c. F. J. Wood, county surveyor. 

PORTSMOUTH.—Children’s ward at Portsmouth, Portsea and Gosport 
Hospital to be built, 

ROCHESTER.—Seamen's church and institute to be built by Missions to 
Seamen (£4,000). 

ROYTON.—Shops, offices, assembly halls, warehouses, stables, &c. Royton 
Industrial Co-operative Society, owners, 

SCARBOROUGH.—New church (seat 800), also temporary church. 
meeting of St. Mary's Parish (Archdeacon Lindsay). 


BELBY.—New court-house, police station and other premises, for West Riding 
authorities, 


SUNDERLAND. Cottage homes for Sunderland Guardians. 


SWINDON.—Church and schools. Rev. W. J. T. Scruby, 55, Victoria Road, 
Swindon, 


Hotel (Ferndale Road), R. B. Bowly & Co., Ltd., Swindon, 
owners, 
WALSALL.—Factory. S. Russell & Co., Ltd., Walsall, owners. 
WREXHAM.—Presbyterian church. J. W. Beddoe, architect, Cardiff. 
WILLESDEN.— Motor garage at Stonebridge Park. Mark King & Sons, 6, 
Holborn Viaduct, E.C., architects. 
Receiving house for children for Board of Guardians. 
Bros., South Street, Isleworth, builders. 
WIMBLEDON.—Theatre, Turkish baths, shops and offices. J. B. Mulholland, 
73, Upper Richmond Road, Putney. 
Extension of hospital C. H. 
Wimbledon. 


Premises for London and County Bank. 


Vestry 


Wisdom 


Cooper, borough engineer, 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Bolton.—April 13th. Materials and stores for the 
tramways department. See Official Notices“ April 5th. 


Belgium.—April 20th. The municipal authorities of 


Brussels are inviting tenders for the supply and erection at the 


central electricity station of a turbo-alternator of 5, 000-K w. capacity. 
Particulars can be obtained from the Service, 11, Rue Sainte 
Catherine, Brussels, and tenders аге to be sent to Le College des 
Bourgmestre et Echevins, Hotel de Ville, Brussels. 


Cardiff.—April 19th. 


Advertising rights on the Cor- 
poration tramcars. 


Вее Official Notices” Avril 5th, 


. France.—The municipal authorities of Varillies (Ariege) 
have just invited tenders for the establishment of a central electric 
lighting station in the town. 


Gillingham.—April 22nd. Meters and demand indi- 


cators for the Electricity Committee. See “Official Notices” 
to-day. 


Glasgow.— April 22nd. Cables, wires, meters and 


carbons for the electricity department. See “Official Notices” 
to-day. 


Handsworth.— April 24th. Extension pipe-work for the 
U. D. C. electricity works. See Official Notices" March 29th. 


ment. See Official Notices“ to-day. 


Islington.— May 8th. Electrically-driven fan for the 


Lighting Committee. See “ Official Notices” to-day. 
Italy.—April 15th. Tenders for the Royal Arsenal 


(Contract Offices) of Spezia, for the supply to the Italian Navy of two 
three-phase 100-kw. converters. For further particulars see our 
issue of March 22nd. 


Luton.—April 19th. Engine- room and  boiler-house 
plant for the T.C. electricity works. See ''Official Notices" 
April 5th; also an amended notice in to-day's issue. 


Melbourne (Vietoria).—May 7th. Tenders will be 


received at the office of the Deputy Postmaster-General, Melbourne, 
for the supply and delivery at Melbourne of two telephone switch- 
boards. See this column in our April 5th issue. 


Portsmouth.—April 26th. Electrical wiring and fitting 


for the Municipal Institute and Free Library. See “ Official 
Notices” April 5th. 


Hull.—April 23rd. Mains for the electricity depart- 


Shanghai.— May 4th. One 800-xw. horizontal steam 


turbo-alternator (single-phase), with condensing plant, for the 
Municipal Council. See Official Notices“ to-day. 


Spain.—May 26th. The Public Works Department 
will receive applicatione for two concessions as follows :—(1) 
Construction of electric tramways in Barcelona; extension of line 


from Josepets to Bonanova. (2) Construction of electric tramway 
from Marsala to Marbella. 


Wallasey.—April 15th. Stores for the electricity 
department. See “Official Notices " March 22nd. 


Warrington.—April 28rd. Water-tube boilers, econo- 
miser, coal conveyor, induced draught plant, and three-wire 
balancer for the Corporation. See “ Official Notices " to-day. 


CLOSED. 


Acerington.— The Т.С. has accepted the tender of 


Messrs. J. W. Bridge, Ltd., Accrington, for plant and tools for the 
construction of the tramways. 


Brandon.—The U.D.C. received the following tenders 
for poles and cables for electric light at Langley Moor `+ 
Northern Electrical Engineering Co. (accepted) £184 | 
Fletcher Bros., Newcastle-on-Tyne .. a és 200 


Reid, Ferens & Co. 25 T ө» se s 186 


Brighton.—The Т.С, on April 4th accepted the tender 
of the British Westinghouse Electric and Manufacturing Co., Ltd., 
for a 1,800-kw. turbine generating set, at £9,829, an inter-connector 
"Witch at £245, and motor-generator equipment at £2,125. 


Burnley.—The tender of the British Insulated & Helsby 


Cables, Ltd., to supply 3,000 yards of cable, for £341, has been 
accepted by the Corporation Electricity Committee. 


Colchester.— The T.C. has accepted the following tenders 
for supplies to the electricity works for the ensuing year:— 


Joslins, Ltd.—'Tools. oils, &c. 

Stanford & Co.—Ca:stings. 

Mr. J. A. Küner.— Prepayment meter installations. 
Henley's Telegraph Works Co.— Service cables, 
Lucy & Co.— Fuse boxes, 4s. 11d. per pair. 


Dewsbury.—The T.C. has accepted the tender of the 


Tudgr Accumulator Co. for the maintenance of the accumulators at 
the electricity works. 


Maidstone.—The T.C. received the following tenders for 


the extension of the tramway from High Street to Loose, overhead 


equipment, underground mains, switchboard, eight cars, and 
buildings:— 


Dick, Kerr & Co, 

Geo. Law 8 as 
W m. Griffiths & Со... 
R. H. B. Neal, Ltd. .. 


ee (accepted) £82,440. 
vs T эө bs 41,769 
ee + oe ee 39,917 : 


ee oe ee 38,432 
British Insulated & Helsby Cables, Ltd. "n 35,798 
Wm. Underwood & Brother s А we 35, 173 


Manchester. —A tender of the Lorain Steel Co. has been 
accepted by the Tramways Committee for the supply of points, 
tongues, hardened steel centres, &c, which may be required by the 
department up to December 31st, 1907. 


The Committee has also accepted the following tenders for 
general stores to December 31st :— 


British Thomson-Houston Co., Rugby.— Motors, controllers, &c. (B.T..H. 


equipments), commutator bars for G.E, armatures, resistances, motor 
cases, insulators, &c. 


Dick, Kerr & Co., London.—Motors, controllers, &c. (D.K. equipments), 

commutator bars for D.K. armatures, motor and gear cases, &c. 

British Westinghouse Electrie & Manufacturing Co., Manchester.—Motors, 
controllers, «c. (B.W. equipments), commutator bars for armatures, gear 


cases, resistances, &c. 

Tenders also have been accepted from the following firms for а 
variety of fittings and stores:—Messrs. F. Smith & Co., Salford ; 
Messrs. Aird & Leigh, Salford; Messrs. Estler Bros, London; 
Messrs. F. W. Rowlands & Co., Birkenhead; Messrs. Р. В. Jackson 
and Co., Salford; Messrs. Turners & Manville, Ltd., London; 
Messrs. Boydell & Sons, Leigh; the General Electric Co., Man- 
chester; Messrs. W. McGeoch & Co. Birmingham; Mr. S. В. 
Edwards, Manchester: the Brockie-Pell Arc Lamp Co., London ; 
Messrs. L. Andrew & Co., Manchester; Messrs. G. Schultz & Co., 
London; the St. Helens Cable & Rubber Co., Warrington ; Messrs. 
W. T. Glover & Co., Manchester; the British Insulated & Helsby 
Cables, Ltd., Prescot; the Electric Tramway Equipment Co., 
Birmingham ; and others. ' 

The Electricity Committee bas accepted the tender of Messrs. 
Bruce Peebles & Co. for the supply of two 250-Kw. motor-converters. 


Nairobi (East Africa).— Messrs. Burstall & Monkhouse, 
consulting engineers, Old Queen Street, Westminster, have placed 
an order with Mesers. Johnson & Phillips for the supply of high- 
tension switchboard, sub-station switchgear and transformers, on 
behalf of the Nairobi Electric Power & Lighting Co. 
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Rotherham.—The T.C. has accepted the tender of the 
United Electric Car Co. for the supply of nine top covers for 
tramcars, at £118 each. 


Southampton.—The Council has accepted the Sunbeam 
Lamp Co.'s tender for the supply of lamps to the electric tramway 
department during the next 12 months. 


Stockport.—The T.C. has accepted tbe following tenders : 


St. Helens Cable Co. — One mile of 25 and 4 mile of 1-іп. cable, £626, 
Rabcock & Wilcox, Ltd.—Fire-bars, £20 19s. 
Electric Tramway Equipment Co.—Gear wheels £3 5s. each; pinicns, 


85. 9d. each. 


Walsall.—The T.C. has accepted the tender of Messrs. 
H. Gough & Son, Wolverhampton, for erecting a chimney, and 
making the necessary extension of the flues in the boiler house at 


the generating station, at £575. 


~ Warrington.—The T.C. has accepted the tender of the 
St. Helens Cable Co. for the supply of cables. 


West Hartlepool.— The Sunbeam Lamp Co. has again 
received the contract for the supply of Reyrolle” panels and 
starters to the Corporation. 


Wimbledon.—The T.C. on April 3rd accepted the fol- 
lowing tenders for annual supplies: 


Engine-room stores (refuse destructor tools). J. Harvey. Other items in 
schednle.—Prvke and Palmer. 

Cables and pilot wires.~ Siemens Brothers & Co., Ltd. 

Conduits.—Albion Clay Co., Ltd.. 4 items; Doulton & Co., Ltd., 2 items. 

Joint boxes and materials. —Cable Accessories Co., Ltd. 

Transformers.— British Electric Transformer Co., Ltd. 

Ordinary meters.--Ferranti, Ltd. 

Prepayment meters.—H. T.H. Co., Ltd. 

Oils.—A. Dnckham & Co., 4 items; Relianee Oil Co., 6 items. 

Lamps, carbons and accessories.—Siemens Brothers & Co., Ltd. (8. 16 and 
82 c.r. incandescent electric Iams); Maver & Co. (vuleanised india- 
rubber cables); General Electrie Co., Ltd. (fittings, steel conduits, &c.) ; 
Shaw & Co. (are lamp globes). 

Castings.--F. Bird & Co. 

Firebricks and fireclay.—Hall & Co. (Croydon), Ltd. 

For an electrically-driven sereen at the Raynes Park Pumping Station.- - 
Б. S. Stott & Co., £216. 


Wolverhampton.—The Corporation Electricity Com- 
mittee has s$ccepted tbe tender of Mr. John Thompson, of 
Ettingshall, for the supply of two “Thompson” down-take 
ruperbeaters, in connection with the Davey, Paxman boilers 
Hos. 7 and 8, at £85 10s. 


FORTHCOMING ‘EVENTS. 


To-day's Events (Friday, April 12th).—At 8 p.m. Institution of Mechanical 
Engineers. Further discussion on paper by Mr. W. Worby 
Beaumont on Petrol Motor-Omnibuses." 

At8 p.m. Institution of Civil Engineers (Students). Mr. Н. W. Allen 
оп An Engineer's Visit to Japan and Canada.” 


Saturday, April 18th.—At З p.m. Roval Institution. Prof. 8. P. Thompson on 
“Studies in Magnetism ” (Tyndall Lecture ). 

At 2 p.m. North of England Institute of Mining and Mechanical 
Engineers. Meeting. 

At 7.30 p.m. Association of Engincers-in-Charge. “Photometry and 
Lamp Testing," by Mr. A. E. Penn. Resumed discussion. 

Tuesday, April 16th.—At 8 p.m. Institution of Civil Engineers. Ordinary 
Meeting. 

Wednesday, April 17th.—At 7.30 p.m. Institution of Electrical Engineers. 
Students’ meeting, to be held nt 92. Victoria Street, S. W. The 
Use of Magnetic Separators,” by J. Н. West Student). 

At 6.80 p.m. Junior Institution of Engineers. Visit to Messrs. Cassell 
and Co.'s Printing Works. 

At 7.30 p.m. Institution of Civil Engineers. Students' Annual Dinner 
at the Trocadero, ч 

Thursday, April 18th.—At 8 p.m. At the Societv of Arts, John Street, 
Adelphi, W.C. Institution of Flectrical Engineers. Paper on 
“ Flexibles: with Notes on the Testing of Rubber," by Prof. А. 
Schwartz, member, А 

At 8.30 p.m. Chemical Society. Ordinary meeting at Burlington 
House, W. 

Friday, April 19th.—At 8 p.m. Electro-Harmonic Society. Last Smoking 
Concert of the Season, at Holborn Restaurant. (See “Notes” 
to-day). 

Saturday, April 20th.—Roval Institution. Prof. Silvanus P. Thompson, 
F.R.S., оп Studies in Magnetism.” (Tyndall Lecture II.) 


Electric Light and Power in Naval Fstablishments. 
—1n the Parliamentary Papers Mr. Haddock asks the Secretary to 
the Admiralty in respect of what naval establishment the provision 
of electric light and power under the Act, 1905, has been reduced by 
£200,000.—Mr. Edmund Roberteon replies that the reduction bas 
been distributed pro rata over the whole of the naval establishments, 
and is not confined to any one. 


NATIONAL ELECTRICAL MANUFACTURERS' 
ASSOCIATION (INC.). 


[ANNUAL REPORT AND MEETING. |] 


THE second annual meeting of this Association ‘since incorporation) 
was held on Tuesday afternoon at the offices, Dartmouth House, 
2, Queen Anne's Gate, Westminster, Mr. F. H. Nalder being voted 
to the chair. We gave a brief outline of the annual report in our 
last issue, but we now publish it fairly fully, together with a 
reference to what transpired in regard to the various sections. 

There were present in all about 23 gentlemen, including the 
secretary, Mr. W. Davenport, Mr. C. S. Northcote, the honorary 
organiser, who was called away practically at the commencement of 
the proceedings, and three representatives of electrical journals. 
In case this may be thought a small attendance, we may quote the 
last paragraphs in the report first :— 

“The present number of members of the 

Membership. Association is 59, and it is to be hoped that 

this number will be largely increased during 
the present year. . . . It is hoped that members will exert 
themselves in bringing within the Association those flrms who, 
although eligible, have not yet joined, thus increasing the permanent. 
usefulness of the organisation." 

Several gentlemen laid considerable stress upon the need for come 
definite and properly organised effort to increase the membership 
of tbe Association; one speaker said he bad found that various 
people knew very little about the Association. Mr. Loxanorrow 
(Electromotors, Ltd.) suggested that the members of the Com- 
mittee should draw up a list of desirable firms and submit it to 
the Association's organising committee, with a view to a proper 
letter being sent stating the advantages of membership. Mr. 
OPPENHEIMER (International Electric Co) thought that members 
of the Association generally should suggest names. Mr. BIRNBAUM 
(Sterling Telephone Co.) advocated personal canvassing, while Mr. 
Hawes (Langdon-Davies Motor Co., Ltd.) thought a personal call 
with a letter containing a résumé of the articles, showing 
the work done already as examples of the advantages to һе 
gained from membership would be more effectual. Mr. BUTLER 
(Electrical Power Storage Co.) suggested meetings in other 
towns as a means of “compelling them to come in," bnt 
this called forth sundry interesting comments regarding what 
happened at Manchester, when an attempt of the kind was 
made there. It was mentioned that Mr. Nortbcote's rent for the 
Association's offices was to be increased by £1 per annum for every 
new member obtained, up to a maximum of £150 per annum. Due 
to this and other causes, no doubt greater efforts will be made this 
year to add to the number. 

But let us now return to the report and 
The Next Elec- deal with it in its proper order. The success 
trical Exhibi- of the Olympian Electrical Exhibition, about 
tion. When which we all heard so much at the time, was 
and Where? apparently fo overwhelming, that some mem- 
bers are anxious to ward otf any repetition of 

such an event as long as possible. The report stated :— 

" A Jengthy discussion on this matter took place at the general 
meeting held on December 4th last, particulars of which were 
embodied in the interim report circulated amongst the members. 
Some considerable pressure is now being brought to bear by {һе 
Manchester and Salford Corpurations, and having in view the fact 
that considerable financial support will probably be accorded by 
these corporate bodies, your Committee are of the opinion that the 
matter should be settled at the forthcoming meeting.” 

From the statement made by Mr. DAVENPORT, and from what 
transpired in the course of the discussion, it appears that the Man- 
chester Corporation authorities has shown а strenuous desire for 
an Electrical Exhibition to be held there. The Corporation was 
stated to be prepared to give the necessary guarantees, but there is 
some difficulty about the question of a suitable site, and also that of 
buildings which might have to be specially erected. There wasa 
great deal of discussion on the subject—indeed, practically the 
whole of the time of the meeting was taken up with it; but as it 
was thought necessary to first take the sense of the meeting as to 
whether the time was ripe for another exhibition, before making a 
definite pronouncement concerning Manchester, it was eventually 
proposed by Mr. Hawes— 


That this meeting considers tt undesirable to hold an Echibiti n 
before the autumn of 1909." 


Mr. Н. W. BUTLER seconded this. 

An amendment was then proposed by Mr. H. H. Berry, that 1908 
be substituted for 1909. Mr. Bevis (British Vrometheus Co.) 
seconded. The voting was 8 in tavour of 1909, and 7 in favour of 
1908, but some of those who voted for 1909 did not conceal the 
fact that they might not consider it desirable even in 1€''9 unless 
their bands were forced. 

Mr. Loncrottom (of Manchester) said that they would never 
have a better time than this year or next at Manchester, owing to 
the splendid condition of manufacturing trade in the district. 

Mr. OPPENHEINER then moved: 


That we should obfaty sone tanyihle plan op what conid, ond 
shout, be done in 1809; and that the Se erefary m rasteueteod 
to carry n the negotiations with the Corporation of Man- 
chester, de, in order to ascertain what pnoneral guarantees 
vere Fortacomina, in order to warrant th holding of an 
єл tin in Manchester," 
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Mr. Berry seconded this, and it was carried unanimously. 

Mr. GRAINGER (Sunbeam Co.) asked then would not the associa- 
tion support an exhibition if held in 1908? It was replied that 
they had not said so, but that was the sense of the meeting. If 
forced to have it, they could reconsider their position. 


“The Sub-Committee appointed at the last 

Status Bureau. general meeting, consisting of Messrs. Max 

Byng (since retired), C. S. Northcote, H. 

Oppenheimer, Н. B. Unwin and L. Thurnauer, have met and а 

provisional scheme has been prepared, details of which, however, 
are not sufficiently matured for inclusion in this report." 


“The continued rise in the price of raw 
material is a matter that engages the earnest 
attention of your Committee, and formed the 
subject of a discussion at the last general meeting. It was there 


decided that the matter must be dealt with by the trade in sub- 
sections.” 


Raw Material. 


It has been agreed that a special meeting of 
electrical fittings manufacturers should be called 
to deal with this subject, but owing to the 


pressure of other business it has not yet been 
possible to deal with this important matter." 


Loaning of 
Goods. 


„Several conferences have been held with the 
. Municipal Incorporated Municipal Electrical Association, 

Specifications. and a mutually satisfactory arrangement has 

| been arrived at with regard to the terms and 
conditions of specifications issued by these bodies. Particulars of 
the agreed modifications will be issued as soon ав the details have 
been definitely completed." [Mr. Nalder said that they were 
getting more and more to & head in regard to this subject. They 
had hoped to put further details before the meeting, but they had 
received a letter from the Incorporated Municipal Electrical 
Association, stating that they had not yet agreed upon some of the 
details arising out of the matter.] 


“ Siritehboards.—4A conference between dele- 

Railway Rates gates of your Committee and the Railway 

and Conditions. Clearing House has taken place and a proposal 

with particulars of packing case that would 

meet the requirements of the railway companies has been received 

from the Railway Clearing House, and has been circulated amongst 
the members interested for their consideration. 

Owners’ Risk.—Messrs, F. H. Nalder (Nalder Bros. & Thompson, 
Ltd. and Mr. A. B. Anderson (Ferranti, Ltd.), have attended 
deputations to the Board of Trade ав representing your Association. 
It is hoped good results will accrue." 

[The chairman said he thought that the railway companies' 
views were not practical, and he thought that was the general view 


of the members. The issue of the matter looked like being a rever- 
sion to the status quo ante]. 


“In addition to being represented on the 
Standards Committee by Messrs. Nalder and 
Northcote, Mr. Elphinstone, of Messrs. Elliott 


Bros., now represents the Assoclation on the 
В.А. Screws Committee." 


Standards 
Committee. 


“ Many members have been enabled to obtain 
an appreciable reduction on their insurance 
rates. The Committee call the particular 
attention of the members to this important point, as a greater 


saving can undoubtedly be effected when the combination becomes 
stronger." 


Insurance. 


“The ELECTRICAL Review having taken up 
the question of the irregular and unsatis- 
factory manner in which electrical goods were 
classified under imports and exports, asked the 
Association to' amend such specifications more in accordance with 
the requirements of the trade. Your Committee have considered 
this matter and made recommendations to the authoritics.” 

[Mr. OPPENHEIMER read extracts from a reply received by 
Messrs. H. Alabaster, Gatehouse & Co. from the Customs’ 
authorities, and forwarded to the Association. The letter suggested 
that a more elaborate classification would tend more or less to 
make things difficult for the exporter. They bad not had time to 
discuss the matter yet, but Mr. Oppenbeimer said tbat to his 
mind the classification which was suggested was more exhaustive, 
and gave clearer insight, than the old method, where a 
dynamo and а bell were classified under the same heading, though 
one was valued one shilling and the other so many thousands of 
pounds. He believed that a certain modification which was 
suggested would be beneficial, if they eliminated a few secondary 
items and retained the essential points under a general heading. 
An interview was to be atranged between the principal officer and 
some member of the committee in order to get the matter into 
ship-shape. Mr. Nalder remarked that if they could get the 
Customs’ authorities to analyse those different headings it would 
be far better than the present arrangement. Mr. Davenport said 
that there was no meeting of the Customs to decide the matter from 
their point of view until the autumn, 80 it gave the Association time 
to consider the matter.] 


“ Balance-sheet of the Electrical Trades’ 


Customs 
Specification. 


Electrical ^ Benevolent Institution has recently been issued, 

Trades’ showing some £1,135 10s. 6d. invested or in 
Benevolent hand. Your committee wish to gratefully 
Institution. acknowledge Mr. C. S. Nortbcote's kind offer to 


allow the use of his offices for the purposes of 
the Benevolent Institution without charge. The thanks of the com- 
mittee are also due to Mr. Justus Eck (Union Electric Co.), who has 
distributed several thousands of copies of the rules of the Institution 


amongst likely subscribers and parties benefiting by the electrical 
industry." 
[Mr. Eck addressed the meeting briefly regarding his efforts to 


secure subscribers, and intimated that he would shortly be sending 
out a further circular. } 


“ Conduit Manufacturers.—The electrical con- 

Snb-Sections. duit manufacturers have agreed to adopt the 

specifications of the Standards Committee, and 

have formed themselves into an Association for the better safe- 
guarding of their particular interests. 

Instrument. Manufacturers.—Meetings of this section have been 
held and bave been well attended, and it is confidently hoped their 
interests will be improved, one of the objects being the standard- 
isation of electrical instruments. 

Telephones.—Meetings of the firms interested in this section have 
been held with a view to the standardisation of prices. 

Motor Sltarters,—' The Committee regret to report -tbat at a 
meeting of the firms interested, this branch of the trade was very 
inadequately represented. The few makers who did attend were 
unanimous in the opinion that much useful work could be done if 
the Motor Starter Manufacturers generally would give their 
support. 


Cables.— Meetings on this matter have been held and a sub- 
committee appointed. 


The Committee invite suggestions from members as to any other 
sub-sections that it may be considered advisable to formulate.” 


Local Exrhibitions.—' Your Committee аге 
unanimous ia recommending that the decision 


Sundry arrived at last year, not to exhibit at these 
Matters. 


Exhibitions unless freed of all charges and 
expenses, be firmly maintained. 

Wholesale Electric Traders’ Association.—Mr. 
F. H. Nalder and Mr. H. Oppenheimer have been elected on the Com- 
mittee of this Association as representing the Manufacturers’ 
Association. ! 

Honorary Oryanising | Seerctary.—Mr. C. S. Northcote having 
resigned from the Committee owing to his having severed his con- 
nection with the trade, his resignation was accepted with regret. 
The Committee, feeling that it was desirable in the interests of 
the Association that Mr. Northcote’s services should be retained, 
have appointed him honorary organising secretary to the Asso- 
ciation. 

New Ojffices,—Since the beginning of the present year the 
registered address of the Association has been Dartmouth House, 
No. 2, Queen Annc's Gate, Westminster, in accordance with the 
unanimous decision at the last general meeting. For the inform- 
ation of the members, it may be stated that the new address is 
situated within two minutes’ walk of St. James’ Station, District 
Railway. 

Finances —The financial report of the past year shows that there 
is a credit balance of £117 78. 7d., in addition to the £100 invested 
in Consols." 


The annual report was then adopted. 


It was reported that Mr. M. Byng, having 
The Committee. retired from his directorship of the General 
Electric Co., Ltd., retired from the com- 
mittee. Mr. Northcote also retired. Mr. S. Patersen had sent in 
his resignation, and Mr. Oppenheimer retired, but offered himself 
for re-election. Mr. Oppenheimer was unanimously re-elected by 
the meeting, and Messrs. Butler (E. P. S. Co.), Stanley Marsh 
(Marsh, Son & Co.), and F. B. O. Hawes (Langdon-Davies Co.) 
were the newly-elected members, The committee, therefore, 
stands as follows for 1907 :— | | 
H. Н. Berry; Н. W. Butler; E. J. Clarke; T. J. Grainger; 
F. В. O. Hawes; P. A. Lundberg; S. Marsh; F. H. Nalder; 
H. Oppenheimer, 


A vote of thanks to the chairman closed the proceedings. 


Copper.—Speaking at the meeting of the Rio Tinto Co., 
held at Cannon Street Hotel last week, the chairman, Mr. 
Charles W. Fielding, in moving the adoption of the report, said 
the net profits for 1906 amounted to £2,171,267, and this enabled 
the directors to recommend the final dividend for the year of £3 
per share, making, with the interim dividend, ]10 per cent. for the 
year. The greater part of the increased profits came from the 
higher market price of copper, but there was also a good 
additional profit from the larger quantity of ore sold for its sulphur. 
contents. Tbe water supply at the mines was at present giving the 
board much anxiety, owing to the succession of dry seasons. The 
average rainfall of April and May over the past 20 years had been 
5 in, and if this quantity fell before the end of May, it would help 
considerably, but if it did not, they must expect a reduced output 
of copper in the last half of this year. They could not forecast what 
that reduction might be, but they might rest assured that, with 
copper at such remunerative prices, everyone connected with the 
company was doing all that could be done to ensure the largest 
possible output., Copper was therefore in great demand. It was 
rapidly becoming realised that it жаз more economical to create 
power at centres in large units, and distribute by electric current to 
the points where it was used, than by the old-fashioned method of 
numerous little steam engines working locally. This had, even in 
heavy railway work, gone beyond the experimental stage, and the 
commencement was being made with some branch passenger rail- 
ways in Europe. Probably, therefore, the “electrical age" had 
hardly commenced, and they must hope, even if new sources of 


supply were found, that their copper would continue to fetch 
remunerative prices. . 
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THE ELECTRICAL EQUIPMENT OF A BUENOS AIRES GRANARY. 


Tur large granary which was erected at Buenos Aires a and is composed of three large embarkation or shipping 
year or two ago, contains as part of its equipment an warehouses, each one provided with two elevator towere for 
electrical installation of sufficiently unusual interest to the deposit of wheat in bulk in silos; one elevator tower for 
justify a somewhat full description of 
the undertaking in our pages. 
This silo installation has been con- 
structed for the Buenos’ Aires and 
Rosario and Central Argentine Rail- 
way Companies, and is located on the 
east side of Dock No. 2 in the port 
of Buenos Aires. The railway authori- 
ties resolved to construct this storage 
plant in order to provide accommo- 
dation and the means indispensable 
for the loading and discharging of the 
enormous grain products of the Republic. 
The plans were prepared by Messrs. 
Sir Douglas Fox & Partners, and 
Messrs. Livesey, Son & Henderson, 
the consulting engineers of the two 
railway companies mentioned. The 
entire machinery equipment of the 
buildings, including the electrical in- 
stallation, was designed and put ap by 
Messrs. Hick, Hargreaves & Co., Ltd., of Soho Ironworks, the storing and internal distribution of the grain; and dis- 
Bolton, to whom we express our indebtedness for the various charging shoots for loading vessels. 
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Fic. l.—Vigw oF THE Sito РгАнт, No. 2 Млрево Dock, BUENOS AIRES. 


interesting photographs which accompany this description. The second block is behind the first, and is separated 
The contract, as will be observed, was one of considerable from it by a public street, in which are four railway sidings 
proportions. for the service of the elevators; the central portion of the 


block consists of silos, with the 
necessary elevators, for the deposit of 
wheat in bulk, and two other elevator 
towers are provided. 

The two principal blocks are united 
by four galleries or covered bridges, 
' which cross the street and railway 
sidings, and house the belt conveyors for . 
the inter-transport of the wheat, either 
in bulk or in bags between the blocks. 

The three shipping sheds fronting 
on the dock have a receiving capacity 
of 35,000 tons of wheat in bags, besides 
silo storage for 10,000 tons in balk. 
The second block, in the centre of 
which is the principal silo house, has a 
capacity of 35,000 tons of wheat in 
bays and 21,000 tons in bulk, so that 
the Lotal. capacity of the granary is 
101,000 tons, with 27,000 sy. metres 

Fic. 2.— THE QUuAXxSIDE, SHOWING THE SHIPPING BLock. of floor space. 
The buildings are provided with all 
Before we proceed to refer more particularly to the elec- the most modern üseful machinery for the handling and 
trical portion of: the work, we may- briefly describe the cleaning of the wheat, and these, as well as the con- 


general scheme of the undertaking. veyors and lifts, are w orked by electric power. 
The elevator consists of two ‘parts; occupying an area of The installation can receive 2,400 tons in bulk per hour, 
12,000 square metres. | and discharge 1,200 tons, besides receiving and embarking 


The first block of buildings is at T side of Dock No. 2, 500 tons in bags per hour. 
F 
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The power plant for this installation is gas-driven, and аге water-jacketted in the usual way ; the water circulation 
situated beside the main silo. house of the rear block. is by gravity from а storage tank on the engine house roof. 
Two buildings аге provided, one. containing four Tube ignition is ugéd, duplicate igniters being fitted to each 
^ engine ; and two small auxiliary engines 
and air compressors are used for 
starting the engines. Duplicate 
governors are also fitted to each engine 
and automatically adjust the gas con- 
sumption to the load. Е 
The generators are in each case 
mounted оп the end of the crankshaft 
beside a heavy fly-wheel, and are of 
the compound-wound multipolar type, 
designed to give 350 amperes at 525 volta 
pressure. ` А 250-cell battery for light- 
ing purposes ; two balancer-booster sets, 
each consisting of four machines, and 
dealing with an out-of-balance current of 
60 amperes or boosts of 100 or 80 
amperes at 30 or 65 volts pressure 
respectively: and a main awitchboard 
for controlling the generator and power 
and lighting circuits, are also installed 
in the engine room. Rt i : 
The switch panels are mounted i 
on one ‘side of the engine room, 
and include: four generator. panels— | 
equipped with Р.Р. circuit-breakers, 
equalising switches, shunt regulators 
and ammeters—and three panels for six 
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Fra. 4.—THE Dowson Gas PRODUCERS. Fic. 5.—TAR PRopucER HousE AND GAs-HOLDBB. 


| 

| 

Dowson gas generators working in 

conjunction with a 25-ft. diameter я Е | 

.gasholder situated at the end of 

the: building, and the other con- 

taining Crossley gas engines direct 

coupled to D.C. generators of the 

Lancashire Dynamo and Motor Co.’s 
make. | j 

The latter firm, we may here men- 
tion, carried out the whole of the wiring 
and electrical equipment of the buildings, 
under a sub-contract. 

The Dowson gas generators are of 
the steam-jet pressure type, described 
in the ELECTRICAL REVIEW, September 
15th, 1905, in connection with the Wal- 
thamstow generating station, and are 
rated at 250 B. H.P., with anthracite 
fuel; each is complete with gas cool- 
ing, coke and sawdust scrubbing, and 
washing plant. 

Two зс boilers supply the Es 
steam jets on the gas generators, the ! | 5 MEN NN ER, 
supply being automatically govern ed by Fic. 6.—View m THE Enare Коом, ao, THE CROSSLEY ENGINES 
special gear. | ' б ел oe NE | 
The four gas engine units аге of the double-ended single- distributing circuits, each circuit being fitted with a D.P. 
acting type, of 250 B. H.P. each, with a speed of 160 R.P.M. circuit-breaker and ammeter. The whole of the cable use 
The cylinders are each 22 in. diameter by 82 in. stroke, and їп the building is of Messrs. Glover's make, and includes 


Ame 
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some 6,550 yards of Diatrine paper- 
insulated lead-covered and 7,000 yards 
of vulcanised rubber cable, run in steel 
conduite in the building. 

Incandescent lighting is employed 
generall through the plant, but there 
are also 20 10-ampere arc lamps for 
yard and quay lighting. 

The motors are uniformly 500-volt 


compound-wound machines with double- 


gauze ventilation in the end plates, 
and drive through gearing, а buffoline 
pinion being fitted on the motor shaft. 
Each motor is provided with a suitable 
starting switch, with no-load and over- 
load release, and a reversing switch 
where necessary. 

Some idea of the motor applications 
may be gathered from the following :— 
There are 16 elevators, each of 150 tons 
capacity per hour, at а speed of 600 ft. 
per minute, in use, driven by 32-ҥ.р. 
motors; some 40 conveyor bands, in- 
cluding two 36-in. bridge conveyor 
bands, each with a capacity of 300 tons 
per hour, driven by 22-H. P. motors; 
four roof, four sub-basement, and two 
bridge bands, each 
operated by а 
13-H. P. motor; five 
silo subway bands, 
driven by 8-H. p. 
motors; five hous- 
ing bands, by 
10-H.P. motors; 
two longitudinal 
bands, by 12-H. p. 
motors; six roof 
and six basement 
bands, by 10—15-. 
H.P. motors; and 
five silo subway 
bands, by 2-H. P. 
motors. All the 
above bands, except 
the first two, are 
24 in. wide, and 


have a capacity of p 1l. 
150 tons рег hour 8 
each, for bulk trans- * 


port. In addition, 
there are two ma- 
chine shovels, 
driven by 6-H. P. 


Р, 


* 


~ 
= 


Fi 8.—ErEcTRIC Motors-Driving ELEVATORS IN-PBRINCIPAL SO HOUSE. 


motors; a marine 
elevator for lifting 
from barges in the 
dock, driven by а 
32-H.P. motor; 
13 1-ton hoista, 
operated by 8-H.P. 
motors, with auto- 
matic reversible 
Btarters and. mag- 
netic brakes; and 
four other motor- 
driven plants. 
. In the yards are 
eight capstans, each 
designed to haul 300 
tons at a speed of 
50 ft. per minute ; 
these. are . driven 
through spur gear 
by 20-H.P. motors 
running at 600. 
R. P. M., and are 
operated by pedal 
switches and auto- 
matic starters. 

In the case of 
the ‘elevators, special hoppers are con- 
structed under the railway tracks, into 
which the grain is fed, passing thence 
into the bottom of the elevators; the 
upper ends of the latter in the isilo 
house and towers, deliver into a 6-ton 
receiving hopper, which feeds through 
a 3-ton auto-registering weighing ma- 
chine into a distributing hopper, and 
from the latter on to the roof-band 
conveyors for distribution in the build- 
ings. On the Quayside are shipping 
shoots with capacities varying from 
150 to 450 tons per hour of bulk grain, 
also for loading bagged grain. 

The installation is of the most up-to- 
date character, and its equipment illus- 
trates the well-known adaptability of 
electricity for scattered applications of 
power. 

It should be mentioned that the 
division of the buildings, involving 
increased cost of the installation, and in 
the working of the granary, was necessi- 
tated by the conditions of the lease of 


Fig. 9.—A Roor Conveyor BAND, WITH THROW-OFF GEAR AND 
Morton’ Drive’; GRAIN їн Bacs. 


the site. The large amount of space 
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devoted to the storage of grain in bags, which is more 
costly than when in bulk, is due to the custom of the trade 


of the country. 


COST OF LIVING IN RHODESIA. 


Bv J. PERCY SEAGER, Engineer, Adjane River Power Scheme. 


Hine in Rhodesia, on mining work, which is all 1 can speak 
of, the electrical engineers! lot is very similar to that at 


CONVEYOR BRIDGE 


underground or run overhead, and schemes devised for all 
manner of jobs. For all this the lucky (?) man who gets the 
berth is paid worse than an ordinary workman. £35 a month 
is an ordinary pay, and of course, as usual, it is a“ staff ар: 
pointment," and one is always liable to be called upon, 
though the usual day isa 9}-hour one. A fitter, plumber, or 
mason, on the other hand, is paid per shift generally 25s, 
and overtime, and usually makes in the region of £40. 

The cost of food at a boarding house is about £8 or £9, 
and free quarters and light are usually provided. If one 
* scoffs” oneself, the cost is usually about £9, without wines 


Fic. 10.—OvTLINE SECTION THROUGH THE SHIPPING AND SILO BLOCKS. 


home, viz., techni- 
cal training is not 
appreciated when it 
comes to pay day. 
Ile is, of course, ex- 
pected to cope with 
every emergency 
that crops up: 
things /// be kept 
running at any cost, 
and appliances are 
often very crude, А 
man of great inge— 
nuity is required, 
who must be able to 
do all necessary 
work and repairs 
himself. He has no 
professional status 
and is practically 
a workman, Dy- 
namos and motors 
have often to be re- 
wound, switchgear 
made, cables laid 


Fra. 12.—DusT COLLECTING PLANT FOR ELEVATOR HEADS, 
WEIGHING MACHINES, &с. 


Fic. 11.—TuRow-orr MACHINE, 


or spirits. The usual 
costume is а broad 
brimmed felt hat 
and shirt (open at 
the neck—few Rho- 
desians possess а 
collar stud) trousers 
and boots, so that 
the workaday cos- 
tume is not over ex- 
pensive. Boots, 
however, wear out 
very rapidly and 
cost about 308. a 
pair. A dark suit 
and a collar and 
stud, are generally 
kept in case of con- 
certs or other enter- 
tainments occur- 
ring. For winter 
wear, when the 
nights are cold, 
heavier under- 
clothing is de- 


3AND CONVEYOR. 


Кта, 13.—ELEVATOR Heaps, SHOWING ROPE 
DRIVE, &с, 


крй Google 
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sirable, though it is not advisable to bring a lot of clothes 
from home, as things are pretty reasonable except suits. 
Coat and waistcoat are very rarely worn, gloves never. А 
good mackintosh is a useful thing to bring out, but it must 
be both cemented and sewn. 

The wet season is unspeakable ; from November to April it 
is either uncomfortably hot, 150° F. or so, or is all wet and 
mud. The rains are at times terrific. The dry season, or 
winter, ie delightful, six months of blue sky, beautiful warm 
days, nights cold, but never below 32° К, and never a drop 
of rain. 

The roads are poor, and though bicycling can be indulged 
in, it is hard work, and a horse or donkey is preferable. 

Everybody, of course, keeps one or more * boys," and their 
wages are from 158. to 30s. a month. Tobacco is a small 
item African costs only 28. to 1s. a pound, and most men 
carry a half-pound sack on their belts. 

For а man who does not imbibe, £12 a month should do 
him handsomely ; those who indulge often pay the canteen 
most of their screw, and this is tlie cause of во many men's 
non- success. 

[The last article on this subject appeared in our issue of 
March 8th, 1907. 


NOTES. 


The Electrical Engineers’ Ball.—The fourth annual 
dance, which was held in January last, proved even more successful 
than those which bad preceded it. Three hundred and forty-five 
ticketa were sold, and those present at the dance freely expressed 
their enjoyment of tbe function. The reserve fund has been 
appreciably increased, and a cheque for £36 198. has also been 
handed to Mr. Lloyd for the Benevolent Fund of the Institution 
of Electrical Eagineers. 


Nitrogen in Norway.—The Norwegian Hydro-Electric 
Nitrogen Co., which was founded for the working of the Birkeland- 
Eyde process for the extraction of nitrogen from the atmosphere, 
recently held a meeting at Notodden (Telemarken), where the firet 
large works bad been built. Almost the whole of the share capital 
was represented, and it was unanimously decided to increase the 
capital to 29,640,000 crowns, the additional amount to be paid at 
fixed terms. The augmentation is a consequence of the agreement 
with the Baden Anilin and Soda Works Co., of Ludwigshafen, 
which also owns a patent for the obtaining of nitrogen from tbe air, 
and proposes to utilise it in common with the Birkeland-Eyde 
method. It is proposed, after the acquisition of further patents, 
to exploit various waterfalls and crect new nitrate works in 
Norway. 


London Chamber of Commerce (Electrical 
Section).—The annual report of the Chamber issued on Tuesday 
states that the chairman of the electrical section is Mr. C. P. 
Sparks, with Messrs. C. H. W. Biggs and W. L. Madgen as deputy- 
chairmen. Although no formal meetings of the section had been 
held or were found necessary during the year, the interests of the 
industry had been watched by the chairman of, the section. 
Objections to the draft regulations for the use of electricity in 
factories were formally deposited, and were generally supported 
by the Manufacturers’ section of the Chamber. Apparently these 
regulations have not been further proceeded with. During the 
twelve months the copies of the Board, of Trade regulations as to 
extra high pressure were considered, and it was decided to take no 
action thereon, . The Manufacturers’ section Parliamentary Com- 
mittee, on which Mr. Sparks represents the electrical section, 
called attention to a section of the Workmen's Compensation Bill 
which included workmen engaged in laying or repairing any 
electric line or work, even though the number of employés did not 
exceed five." The Chairman of the Section held that if the legal 
interpretation of this definition applied to the work of fitting 
houses for electric lighting it would be most unfair to saddle 
small contractors with a responsibility which was not pnt upon 
other trades such as gas fitting, plumbing, &c. Representations to 
this effect were made to the Home Secretary and a large number of 
M. P. s, and in the result the Standing Committee of Law struck 
out the sub-section, во that all employers will be treated alike. and 
no invidious distinction, therefore, exists between small electrical 
employers and those in other trades. 


Electric Light Installation at Agra, India.— 
What may briefly be described as a unique electric light installs- 
tion was erected on the occasion of the Ameer's recent visit to 
Agra, India. Distributed amongst upwards of 400 tents, and 
covering an area of approximately five square miles, about 4,000 
Incandescent lamps, besides a number of arc and Nernst lamps, 
were used for lighting and decorative purposes. Each tent bad ita 
own switches, cut-outs, &c., and in many the fittings were of a 
highly elaborate nature. Notwithstanding the short time occupied 


in erection (two months) and the prevalence of wet weather during 
a portion of the period, the working of tbe whole installation was 
highly successful. The current was obtained from four 40-x w. sets, 
ata voltage of 440, a three-wire system of distribution being used. 
Thedynamos were direct driven, steam being supplied by locomo- 
tive semi-portable boilers. The mains were overhead, being of hard- 
drawn solid copper wire carricd on porcelain insulators. The work 
of erection and running of the plant, both steam and electrical, was 
mainly carried out by native labour, under the superintendence of 
an officer of tbe Military Works Department, Royal Engineers, and 
the Calcutta Indian Submarine-Mining Section, Royal Engineers. 
We are indebted for these particulars to Quartermaster-Servcant 
J. Palmer, Mech. Electrician, Royal Engineers, Calcutta. 


Foreign Capital in Norway.—The Norwegian Storthing 
has unanimously adopted a proposal made by the Government in 
relation to the prolongation of the provisional law respecting the 
acquisition by foreigners of rights to utilise water-power, mines and 
woods. In connection with this extension of the veto on foreign 
participation in the natural resources of the country, it is men- 
tioned that the Norwegian Electro-Chemical Industry Co. had con- 
cluded a provisional agreement with the Government whereby the 
company would receive aconcersion to utilise large water-powers of 
a total of 310 000 n.r. The agreement provided that, on the expira- 
tion of 80 years, all the company’s installations should revert to 
the State on condition that the latter took over a guarantee for a 
loan of 18,000,000 crowns, and placed no obstacles in the way of 
the participation of foreign capital. As the special committee 
entrusted with the consideration of the matter has rejected the 
proposed guarantee, the company has withdrawn its offer 
altogether. 


Institution and Lecture Notes.—INstTittTION oF 
ELECTRICAL ENGINEERS (STUDENTS' SEctioN).— The annual general 
meeting of this Section will take place at 92, Victoria Street, 
S.W., on Wednesday, May lst, 1907, at 7.30 p.m. At this meeting 
the election of the Committee for tbe ensuing session will take 
place. Owing to the alteration of Rule II of the Rules of the 


Students' Section, the extra-collegiate students are now entitled to 


six representatives on the Committee, and there are, therefore, five 
vacancies to be filled at this meeting. All nominations for these 
vacancies must be sent, together with the names and addresses of 
the proposer, seconder and candidate, to Mr. G. H. Stevens, 266, 
Barry Road, Dulwich Park, S.E., not later than Wednesday, April 
17th, 1907. 

INSTITUTION OF MECHANICAL ENGINKERS.—The anniversary 
dinner will be beld at the Hotel Cecil, London, on Friday, April 
26th. А conversazione will be held at the Institution on Wednes- 
day, May 15th. 

ASSOCIATION OF ENGINKERS-IN-CHARGE.— We are informed that, 
owing to the exceptional interest taken in the last discussion 
evening, and the many requests from members for its continuation, 
the chairman of the Educational Committee (Mr. A. E. Penn) bas 
promised to give an extension of his lecturette on “ Photometry 
and Lamp-testing " to-morrow (Saturday, April 13th), at 7.30 p.m, 
when be hopes to introduce various diagrams dealing with the 
subject, and aleo to have at haud the same instruments which 
Meesrs. Everett, Edgcumbe lent on the last occasion for further 
elucidating the matter. 

BIRMINGHAM AND Diernicr ELECTRIC CLUB.—At yesterday 
evening's meeting, a paper on ‘Standard Time, and its Distri- 
bution by Telegraph" was to be read by Mr. W. H. Whitehouse, 
the president. This was instead of the steam turbine paper which 
had been promised. 

ROYAL IxsTITUTION.--Àt a general monthly meeting held on 
Monday, the special thanks of the members were returned to Lady 
Kelvin for her gift of a statuette of the Right Hon. Lord Kelvin, 
G.C.V.O. 

THE JUNIOR INSTITUTION OF ExNGiNErns.—By permission of the 
chief engineer to the Metropolitan Water Board, Mr. William B. 
Bryan, President of the Institution, the members recently paid a 
visit to the works in course of execution for the Fortis Green 
Reservoir, which forms part of the Board’s Staines reservoirs com- 
munication works. 

SOCIETY OF ENGINEERS.—On the 8th inst. Messrs. B. Н. 'l'iwaite 
and R. F. Thorpe read a paper on “The Renard and Sourcouf 
Road-Train System.” 


Postal Telegraph Dinner.—4A dinner was held at the 
Manchester Hotel on Wednesday, the 10th inst., by the staff of the 
Metropolitan (North) District of the Postal Telegraph Department, 
Mr. A. J. Stubbs, the superintending engineer of the district, being 
in the chair, and Mr. E. J. Eldridge, assistant engineer, vice-chair- 
man. The toast of the Metropolitan (North) Dietrict coupled with 
{һе name of Mr. A. J. Stubbs, was proposed by Mr. Н. R. Kempe, 
principal etaff engineer, and was responded to by Mr. Stubbs in 
suitable terms. 


Electro-Harmonic Society.—On Friday evening nest, 
at 8 p.m., in Ње King's Hall at the Holborn Restaurant, the last 
smoking concert of the season is to be held. The programme 
includes vocal music by Messrs. John Bardsley and Б. E. Miles, 
also songs in unison by Masters Cook, Fowler, Melville and Aldridge. 
Cornet solos will be rendered by Mr. John Solomon. The humorous 
items include songs by Mr. Wilson James, recitations by Mr. W. ti. 
Churcher, and sketches by Mr. Astley Weaver. Mr. Walter 
Grabam will entertain with his Human Marionette. It is hoped 


ibat there will be а good gathering at this last event of the 
season. 
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Woolwich Arsenal Electrical Department.—The 
Daily Mail, of April 6th, states that some 130 notices ‘ have been 


issued this week in the electrical department at Woolwich 
Arsenal.” 


Fire at McGill University.—It is reported by the 
Ottawa correspondent of the Times that the engineering building of 
McGill University, Montreal, was completely destroyed bv fire on 
the morning of the 5th inst. with a loss amounting to $750,000 
(£150,000). ‘The building was the gift of Sir William Macdonald, 
and was considered to be one of the finest and best-equipped 
University buildings in the Continent.” 


Appointments vacant. — Mains superintendent for 
Chester (£150); junior assistant engineers for the Neweastle-upon- 
Tyne Electric Supply Co., Ltd. 

Electric Tricyeles as Mail Carriers.—Some trials are 


at present being made by the Post Otlice authorities in Vienna with 


а number of electric motor carrier tricycles in the rapid collection 
of the mails. 


Inquiry.—A correspondent wants the address of makers 
of “Sprague Flexduct," or similar flexible conduit. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials, —The General Purposes 
Committee of the Wolverhampton T.C. recommended that the 
salary of Mr. C. E. C. SuawrikrD, electrical engineer and tram- 
ways engineer, be increased to £600 per annum. The Town Council 
op Monday, after a lengthened discussion, refused by 25 votes to 
15 to advance the salary by £150. as recommended, the only ground 
of objection being that the tinances of the borough do not permit 
of any increase at the present time. An amendment that the 
advance to £600 be granted ata graduated rate over a stated period 
was lost by 30 votes to nine. 


The Dewsbury Т.С. has appointed Mr. D. C. Reprrarn, of Man- 
cheater, as mains assistant. 

Mr. GoobuN, who has been manager of the electric light works, 
at Carnarvon since they were opened, is leaving for Wisbech, 
Cambridgeshire. 

A dinner was recently given in honour of Mr. ARTHUR G. BIRD, 
the retiring engineer and manager of the Guernsey Electricitv 
Supply Co., who is going to take up a similar appointment with 
the Electric Tramways in the island. Mr. Bird was presented with 
a silver-plated table centre. Mr. C. Lakin бмїтн, who held the 
position of resident engineer at Dorking, has been appointed to 
replace Mr. Bird, and he took up his new duties on the 9th inst. 

The Long Eaton О D.C. will have before its next mecting a pro- 
posal to appoint Mr. F. W. AMES, who already has the practical 
supervision of the electrical works, to be manager of that 
department. 

Mr. ERNEST AMES has been appointed resident engineer at the 
Brechin electricity works of the North of Scotland Electric Light 
and Power Co.. Ltd. 

On Wednesday of last week, the staff of the Croydon electricity 
works entertained the chief engineer, Mr. A. C. Cramp, to dinner. 
A very pleasant evening was spent, the dinner being followed bv a 
smokine concert contributed to bv members of the staff, and also 
Mr. D. Wilson, of Messrs. Babcock & Wilcox, who gave a clever 
exhibition of conjuring and thought-reading. During the interval, 
Mr. W. Burr, the chief assietant, who occupied the chair, presented 
Mr. Cramb with а case of pipes, as а token of the regard in which 


he was held by every member of the staff. Mr. Cramb suitably 


responded. 

On Wednesday, 10th inst., at the L. C. C. Generating Station, 
Greenwich, a presentation was made to Mr. J. P. DUDIN, charge 
engineer, of a handsome egg-cruet, on the occasion of bis marriage. 
It was subscribed for by the whole of the employés at the station. 


General.—In regard to John W. Sutcliffe & Co., Ltd., 
now in liquidation, Mr. Јонх W. Soutcritrrge wishes it to be known 
that he has not been connected with this concern since 1895, and 
that soon after the business was formed into a limited company the 
management passed from his hands. 

Ormskirk B.G. has appointed Mr. WALTER TREVITT Sampson, of 
Warrington, as electrical engineer at the workhouse, and Mr. JoHN 
Epwanrps, of Skelmersdale, as assistant engineer. 

The Tímes savs that the Academy of Sciences of Copenhagen 
bas appointed Prof. Sir James DEwak as corresponding member 
of the Institution. 

We are informed by Mr. Leonard G. Tate, hon. secretary to the 
Electrical Contractors’ Association (Inc.) that Mr. C. S. NORTHCOTE 
has been appointed hon. organiser to that Association. and that the 
registered address of the Association will be at 2. (usen Anne's 
Gate, Westminster, S.W., dating from May 1st, 1907. 


Obituary.—The death has occurred suddenly, at the age 
of 67 years, of Mr. Epwarp THACHER MACKRILL, electrical 
engineer,of Aylesbury. Deceased was an Associate of the Insti- 
tution of Electrica] Engineers, and had carried on business at 
Aylesbury for 33 years. 


NEW COMPANIES REGISTERED. 


Somerville Electric Laundry Co., Ltd. (92,630) —' This 
company was registered on March 21st, with a capital of £5,000 in £1 shares 
(100 deferred), to adopt an agreement with R. W. Blakeley, and to carry on the 
business of laundry proprietors. Minimum cash subscription €R per cent. of the 
shares offered to the public. The number of directors is not to be less than 
three or more than five; the first are R. W. Blakeley, 28, Brunswick Street, 
Liverpool; J. Dawson, Erdington, Birmingham; A. Newey, Blundellsands; 
and W. Settle, Clarendon Road, Seacombe ; qualification, 50 shares; remunera 


tion (except managing director, £10 cach per annum. Registered by T. T. Hull 
and Son, 22, Chancery Lane, W.C. 


* Variable” Electric Lamp Syndicate,’ Ltd. (92,495.)—This 
company was registered on March 12th, with а capital of £7,500 in £1 shares, 
with objects as indicated by the title. The first subscribers (each with one 
share are: J. 8. Main, 151, Earl's Court Road, S.W., confectioner ; T. B. Miller, 
230, Wand«worth Bridge Road, S.W., gentleman; J. B. Furneaux, 5, Grosvenor 
Mansions, Vietoria Street, SW., engineer; H. 8. Morrison, Moorgate Court, 
Moorgate Place, E.C., civil engineer: H. G. Newton, Craven House, Kingsway, 
W.C.. gentleman; F. B. Kingdon, 39, Devon Road, Bedford, engineer: and 
W. H. Davis, 63, Queen. Victoria Street, E.C., accountant. No initial public 
issue. Registered without articles of association. 


London Telegraph Training College, Ltd. (92,661).—This 
company was registered on March 23rd, with a capital of £1,200 in £1 shares, to 
adopt un agreement with Н. W. R. Child, providing (inter alia) for the acquisition 
of the business of the London Telegraph Training College, now carried on by 
him at Morse House, 20, Penywern Road, Earl's Court, 8. W., to instruct pnpils 
in telegraphy, electrical and other engineering, &c., and to obtain licenses for 
using wireless telegraph plant for experimental andinstructional purposes. The 
first subscribers (each with one share) аге : H. W. R. Child, 105, Barkston 
Gardens, Earl's Court, S. W, merchant; M. Child, 105, Barkston Gardens, 
Earl's Court, S.W., engineer; H. W. Scott. Batehworth, 47, Clifden Road, 
Brentford, manager, cable department, London Telegraph Training College; 
F. Percival, 145, Inderwick Road, Stroud Green, N., instructor, Inland Depart. 
ment, I.. T. T. C.; L. B. Bruhl, 6, Triplow, Romford, merchant; T. Durrant, 5, 
Guildhall Chambers, E.C., solicitor; and J. G. Durant, 65, I. incoln's Inn Fields, 
W.C., gentleman. No initial public issue. Registered without articles 


of association. Registered office, Morse House, Penywern Road, Earl's 
Court, S. W. 


National Association of British Exporters (Incorporated) 
(92,622).—This company was registered on March 21st, with 2,000 members, each 
hable for 10s. in the event of winding up. to promote the Colonial and forei 
trade of the United Kingdom, India, and British Colonies and Dependencies. br 
the systematic gathering and dissemination of commercial information. &c. 
The word “limited is omitted from the title by licence of the Board of Trade. 
The subscribers are: D. G. Collins, 118. Newgate Street, E.C., manufacturing 
and export silversmith: G. Sutton, managing director of W. T. Henley's 
Telegraph Works Co., Ltd., 14, Blomfield Street, E. C.: E. E. Hodgkins, 239, 
Long Lane, S.E., leather manufacturer; J. Stott, 89, Grange Park Road. 
Leyton, director of Poders & Nucoline, Ltd.; J. M. Bush, 28, Ash Grove, 
Hackney, N.E., chairman of W.J. Bush & Co., Ltd.; D. B. Thomas, Balfour 
House, Finsbury, E. C., import and export merchant; F. Jordan, 64, Imperial 
Buildings, Ludgate Circus, B.C., secretary. The management ів vested in an 
executive council, the Duke of Argyll being the first president. Registered 
office, 64, Imperial Buildings, Ludyate Circus, Е.С. 


OFFIOIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Durham Collieries Electric Power Co., Ltd. (83,421).— 
А charge dated February 2nd, 1907, to secare £15,000, has been registered. 
Property charged: Certain lenschold buildings and hereditaments and von- 
tracts charged by deed dated October 25th, 1906, together with the debentures 
and shares deposited or transferred by virtue of the deed dated January 25th, 
1906, and the company's other assets, present and future, including nncalled 
capital, Trustees: The Trustees’, Executors', and Securities Insurance 
Corporation, Ltd., and the Industrial and General Trust, Ltd. 


Houghton-le-Spring and District Electric Lighting Co., Ltd. 
(K3,7R4).~ A charge on the company's undertaking and property, present and 
future, including uncalled capital, dated January 31st, 1907. to secure 
£7,083 2s. lid., has been registered. Holders: Durham Collieries Electric 
Power Co., Ltd., Basildon House, Е.С. 


, 


L4 


CITY NOTES. 


Deutsch-Atlantische Telegraphen Gesellschaft. 


THE report of the directors of this Cologne company, which is to 
be presented at the seventh general meeting on April 30th, states 
that the course of business was wholly satisfactory during 1906. 
The Atlantic traffic, which made a notable progress in 1905, as 
compared with the preceding 12 months, experienced a further 
favourable development last year. In the case of the Emden-Vigo 
line, a satisfactory increase in the traffic also took place, this being 
specially influenced favourably by the Morocco Conference. With 
afew exceptions the company’s cables worked well, and the time 
occupied in the transmission of messages was reduced to the satis- 
faction of customers and the company. The electrical apparatus 
(relay) mentioned in the report for 1905 enabled the largest 
portion of the traffic between Emden and New York to be trans- 
mitted without being repeated at Horta, and in this way the speed 
was not only increased, but a higher degree of accuracy in trans- 
mission was also obtained. The company’s colony for officials at 
Horta was completed and the dwellings were occupied. The 
sanitary equipment is good, and cases of serious illness among the 
officials have since then no longer taken place. According to the 
statutes for the redemption of the company’s obligations, the 
second drawing of 219 obligations was proceeded with last October 
in presence of a notary. The North German Marine Cable Works 
Co., in which the company is interested to the extent of £150,000, 
proposes to pay a 5 per cent. dividend for the past year, and the 
company’s share of it will be included in the accounts for 1907. 
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The profit and loss account shows that the working expenses 
increased in 1906, owing to considerable augmentation in the 
traffic, the increase being divided а corresponding pro- 
portion between the stations at New York, Horta and Vigo, and the 
general expenses. The net profite, which include £16,976 paid by 
the Imperial Post Office authorities towards the working expenses, 
amounted to £139,055, as compared with £111,577 in 1905, and the 
gum available for disposal, including the balance forward, reaches 
£162,993. In view of the very small cost of cable repairs for No. 1 
cable and Emden-Vigo cable, and the larger dividend arising from 
the investment in the North German Marine Cable works, the 
directors consider it desirable to place £35,000 to the special 
reserve fund, in order to be sufficiently prepared for а year of 
unfavourable interruptions. The ordinary reserve fund is to 
receive £6,952, and the pension and aid fund for officials £5,000, 
whilst the remuneration of the directors absorbs £7,148. It is pro- 
posed out of the remainder to pay a dividend at the rate of 7 per 
cent. on a share capital of £1,200,000, as compared with 64 per 
cent. in 1905, and to carry the balance of £24,891 to the next 


account, 


Kidderminster and District Electric Lighting and 
Traction Co., Ltd. 


THE directors’ report for 1906 says that the capital expenditure on 
account of buildings and plant for electric supply amounted to 
£45,775. The gross receipts, including the amount receivable from 
the Kidderminster and Stourport Electric Tramway Co for dividend 
on the shares held by this company, amounted to £7,718, which 
added to £144 brought forward from last account, makes £7,862. 
After deducting the expenses (including debenture stock interest), 
amounting to £4,925, there remains a balance of £2,937. The divi- 
dend on cumulative preference shares absorbs £1,500, there is 
placed to depreciation and renewal] fund £750, and carried forward 
£687. The gross receipts of the Kidderminster and Stourport 
Electric Tramway Co. amount to £6,353, being a decrease of £32, 
and the expenses to £3,201, a reduction of £484. The profit on the 
year's working was £3,152, plus £53 brought forward. Of this there 
bas been placed to reserve and renewal fund (bringing it up to 
£4,000), £592; dividend at the rate of 44 per cent. on 5,720 shares 
absorbs £2,574, and £39 is carried forward. 

The profit from the electric supply business shows an increase of 
£399, due chiefly to increased sales of current. The connections to 
the mains during the year have been more fhan in any preceding 
year, and amount to the equivalent of 11,218 8-с.р. lamps. The 
following table shows the 8-c.r. lamps (excluding the tramways) for 


the last three years: | 


Year, Lighting. Power. Total. 
1904 ... 11,770 10,960 22,730 
1905 ... ... 13,249 13,200 26,449 
1906 ... .. 17,390 20,277 37,667 


The greater part of the new connections were not made until 
November and December, consequently the full benefit is not shown 
in the accounts. The 8-c P. lamps connected at the present time 
are over 41,000, and in addition contracts have been entered into 
for the supply to metors of the equivalent of about 4,000 lamps. In 
order to meet this largely increased demand it will be necessary to 
install a 500. Kw. generating set before next winter. 

' — 1905. 1966. 


4°60 miles 4°60 miles 


Miles of tramways open :--Houte miles 
і és E 4°31 miles 4°31 miles 


Single line .. it 
Double line 5 z M: 20 mile *29 mile 
Number of passengers carried. ve N34,211 808,346 
Average traffic receipts per passenger 1:804. ма. 
1:064. *91d. 


Average expendíture per passenger 
Proportion of expenses to receipts 
Number of cars in stock .. з 


The meeting was held on April 4th at Donington House, London- 
Mr. W. L. MADGEN, in proposing the adoption of the report, said 
that the company had made good progress during the past year. 
Of the £679 increase in the profits, E280 was due to the larger 
dividend received from the tramway company and £399 from the 
improved lighting and power business. The adoption of electric 
driving for machinery was finding greater favour with the carpet 
manufacturers, and within the last six months contracte had been 
made for the supply of energy for driving the looms of two 
important firms. The installation of motors in one of the works was 
practically completed, and the equipment of the other works would 
shortly be carried out. When those installations were completed, 
the company would have an equivalent of 45,000 lamps connected. The 
Kidderminster and Stourport Electric Tramway Co, in which that 
company held nearly all the shares, had shown a gratifying 
Improvement. The net profit for the year amounted to £3,152, an 


59 per cent. 50 per cent. 
13 13 


increase of £451 over the preceding year. The profit was the highest 


in the bistory of the company, and that was the first year they had 
been able to declare а 44 per cent. dividend. That improvement 
жав due to reduced expenses, and at the present time their work- 
Ing expenses were the lowest of any tramway in the United 
Kingdom. The traffics had not shown any improvement, but that 
was due to the unsatisfactory state of the carpet industry. They 
hoped during the coming summer to make a further improvement 
in the revenue derived from excursionists from the Black Country. 
Speaking generally, the undertakings had shown considerable pro- 
gress, and there were indications that the current year would show 
still better results, No effort had been spared to make the com- 
pany successful, and the slow progress was entirely due to the 
depressed state of the carpet industry. 

Мт, Р. М. Grey seconded the motion, and the report was 
adopted. | 


Kalgoorlie Electric Tramways, Ltd. 


THE directors’ report for 1906 says that the gross receipta for the 
year were #51,380, as compared with £53,512 for the previous year, 
while the net profits amounted to £17,546, against £15,942 for 1905. 
Although there is a slight falling off in the gross receipts, this is 
more than counterbalanced by, the decrease in working expenses 
which, during the year under review, were £33,833, as against 
£37,570 in 1905, thus effecting a saving of £3,737, which is largely 
due to the reduction in the cost of power, referred to in the last 
report, the full benefit of which has only been felt since April, 1906. 
The directors regret that the Bill authorising the survey of the 
route of the Trans-Continental railway was lost at its third reading 
in tbe Federal Parliament, the voting being equal. As the railway 
is recognised as an integral part of the scheme of defence of the 
Commonwealth, it is contidently anticipated that the Bill, when 
again presented, will be passed. The railway, when constructed, 
cannot fail to make Kalgoorlie a distributing centre for the vast 
extent of country between that town, Adelaide, and the Eastern 
Colonies. During the year the cars travelled 673,544 miles and 
carried 3,220,728 passengers, as compared with 683,827 miles run 
and 3,301,989 passengers carried during 1905. The decrease in the 
number of passengers is doubtless accounted for by the faot that 
labour-saving machinery has been installed at many of the great 
mines, and that capital has not been forthcoming to develop new 
mines. The stability of both Kalgoorlie and Boulder is, however, 
beyond question, and that this is the opinion of the people them- 
selves is proved by the fact that each town is about to erect its own 
town hall, as well as public abattoirs. The number of units con- 
sumed in 1906 was 933,109, against 909,5974. The earnings per 
car-mile in 1906 were 18°22d. and expenses 11:84d. as against 18'74d. 
earnings and 12:30d. expenses. The expenses per cent. of earnings 
in 1906 were 62:24d., against 65'61d. The rolling stock, plant, track 
and overhead line have been kept in a high state of efficiency. 
In October last the Stock Exchange Committee granted a quotation 
for the shares of the company, which are.now included in the 
official lists. The directors record their appreciation of the work 
done by tbe whole of the staff in Western Australia for the year 


under review. 
The annual meeting was held yesterday (Thursday). 


Anglo-Argentine Tramways Co., Ltd. 


Mr. J. B. CoNcANON (chairman) presided on the 4th inst. at 
Winchester House, E.C., over the twenty-third ordinary general 
meeting of the above company. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
April 5th, page 572), the CHAIRMAN first referred to the death of 
Mr. Doughty Browne, and passing on, said tbey had a most satis- 
factory balance-sheet to submit. They recommended the payment 
of a final dividend of 4s. per share upon the 320,000 ordinary shares, 
which would absorb £63,123, and make a dividend of х per cent. 
for the year, and they would carry forward £10,081. Practically the 
whole of the city system was being worked electrically by the 
middle of September, and they got some considerable profits owing 
to the electritication of various sections of the line during the early 
part of the year; as against that profit they had no charge for 
the additional capital, inasmuch astheir contract provided that they 
were not bound to issue capital until at least 90 per cent. of the 
lines were electrified. A detailed comparison with the figures of 
1905 would not be instructive, inasmuch as it would be comparing 
electric traction with partial electric traction, but the fact remained 
that they had a gross increase of £98,730, whilst the expenditure 
only increased by £67,725, leaving a net increased profit of £31,005 
A few details, however, would be interesting. Their receipts per 
mile, which was really the best test which could be applied to the 
prosperity of a tramway company, had increased from 13 25d. in 
1905, to 13:95d. last year. The expenditure per mile run, excluding 
depreciation, had increased from 7:63d. to 7 95d. In other words, 
their receipts per mile run had increased 38d. more than the 
expenditure per mile. With regard to the important question of 
the sum which should be set aside for renewals and depreciation, 
electric traction bad not been in operation long enough toenablethem 
to say with exactitude how much should be so set aside for depre- 
ciation, as distinct from the sums expended on maintenance and 
temporary repairs. He felt that if they had erred, it was on the safe 
side. "Their relations with their employs were a little disturbed in 
the early part of 1906, and there was an attempt at a strike, 
which turned out а complete failure. A little time 
later some of their best men approached them in a 
respectful and temperate manner for a reconstruction of the 
scale of wages to be paid, and after careful consideration the board 
granted, by way of bonus, an amount equal to a 5 per cent. increase. 
The bonus was paid quarterly, and they always kept a quarter's 
payment in hand, but it meant an increase of £11,000 in their 
wages bill. He was sorry to say that in January of this year they 
were subjected to a serious strike which lasted eight days. The 
men demanded terms which it was quite impossible for them to 
grant, but as a result, most of the men came back on the same 
terms, although they refused to employ again 250 of the ring- 
leaders, and those had easily been replaced by new men. That 
strike, however, cost them £6,500. They anticipated that their 
capital outlay would necessitate an increase in their issued capital 
by, roughly speaking, £150,000, but they had no intention of issuing 
the capital until they got a closer approximation of the capital 
required. They had sold some of their old depots, and were 
acquiring new ones in more suitable positions, and when they got a 
balance one way or the other, во that they would know more closely 
what capital they would require, they would issue it. Last year he re- 
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ferred to the question of competition, but there had been no fresh de- 
velopment in tbat respect; the concession which they considered 
had been granted in а most objectionable form had not been carried 
through, &nd he hoped they would hear nothing more about it. As 
to their prospects of paying the same dividend of 8 per cent. for the 
current year, they would require £29,568 more than in 1906 this 
year, owing to the fact he had explained, that they had got the profits 
on а portion of their electric system before the issuing of the capital, 
and also by the bonus to their employs, which would cost £5,000 
more this year, while the cost of the electric current would also be 
higher owing to the enhanced price of fuel. On the other side 
their tratlic continued to improve, and it was likely to do so for 
the remainder of the year, although hardly with the same propor- 
tion as in the past three months. Then this year they had set 
aside £5,000 to meet possible depreciation in their investments, and 
as their investments were of the first-class order, he hoped they 
would not have to make auch provision for the current year. 
Farther, this year they had carried £20,000 to the reserve fund, 
.raising that fund to £60,000, which was a very respectable figure 
when they remembered that the depreciation and renewals fund 
amounted to £160,000. While he would not say they would not 
contribute £20,000 to reserve next year if they continued to make 
the гате satisfactory progress, still, he would say it would be 
rather liberal to do во. Then they had last year set aside £65,816 
to depreciation and renewals fund, and from that amount they 
might very leg timately have deducted £3,600 which they spent on 
renewals and charged to maintenance. In the future they proposed 
to deduct the actual renewals from the amount aunually set aside 
towards depreciation, which they estimated would be about 
£65,000. On the whole, therefore, he thought the outlook for this 
year was very favourable. Last year he referred at considerable 
length to the question of amalgamation of the tramways working in 
Buenos Ayres, and it was я fact that а company had been formed 
in Brussels under very intlnential auspices, both as regards money, 
brains and experience, with that object in view. That company 
owned a large number of shares in tbeir company, aud at their 
request they had elected Mr. Lazarus to the vacancy on the 
board. 80 far no proposition had been put before 
them, although he had had informal conversations with 
tieir representative. When they were approached, as, no doubt, 
trey would be sooner or later, they would carefully consider any 
offer which might be made, paying due regard to the exceptionally 
strong position they were in both as regards their earning power, 
financial strength, the favourable terms of their conces-ion, the 
ideal situation of their lines, апа their prospects generally, before 
gubmitting the terms to the shareholders, who would, of course, have 
the deciding voice in the matter. 

Mr. J. HEATON, in second ing the motion, said they had carried 
100,000,000 passengers during the year, eo that, roughly 
speaking, they had carried the whole population of Buenos Ayres 
twice a week, 

Mr. HAMILrox said that, if the L. C. C. had made as liberal pro- 
vision for depreciation as this company had, he was afraid their 
tramway concern would have been bankrupt. With regard to the 
question of amalgamation, they were in such an exceptionally 
strong position that he thought that most of the shareholders 
would be averse to selling the undertaking to a foreign syndicate. 

Several shareholders spoke on the question of amalgamation, and 
in each case they expressed the opinion tbat it would require an 
exceptionally favourable offer to induce them to part with their 
concern to a foreign company. 

The CHAIRMAN, in reply, said that he had no objection to what 
had been faid by the shareholders, because he was a loyal citizen 
himself. If, however, they got an offer which they thought was 
good enough to recommend to the shareholders, they might talk of 
sentiment, but they would not act upon it. So far as at present 
they were concerned, they were in a position to dictate terms on 
the question of a combination, but at the same time they would 
approach the matter in a thoroughly business-like manner. 

The report was adopted. 


The Woking Electric Supply Co., Utd. 


THE directors’ report for 1906 states that the total revenue for the 
year was £12,298, and the expenditure connected with the genera- 
tion and distribution of electricity and management amounted to 
£6,364, leaving a balance of £5,933 plus £498 brought forward, 
making a total of £6,431. 4? per cent. interest on debentures 
absorbs £1,677; interest on temporary loans +192, 6 per cent. 
dividend on the cumulative preference shares £1,500, and it is pro- 
posed to pay a dividend of 5 percent. per annum on the ordinary 
shares £1,016, placing 1,500 to depreciation fund account, and 
putting £42 to reduction of change over acccunt. A balance of 


£505 is carried forward. The following shows the rate of progress 
during three years :— 


No. of Lamps Revenue. 
Consumers. Connected, £ s. 
1904  .. " .. 783 20,506 10.340 19 0 
1905  .. ex as RS0 $3,735 11.176 11 3 
1906  .. Si .. 1,003 40,00 12,296 10 9 


Daring the year the directors have issued £19,900 4} per cent. 
debenture stock and £350 ordinary sbares. In consequence of the 
continued growth of tbe company's business throughost their area 
and the suggested extension to Chertsey and Addlestone, which 
will necessitate considerable capital expenditure, the directors con- 
sider it desirable tc increase the capital of the company to £100,000 
by the creation of 25,000 additional preference and 25,000 ad- 
ditional ordinary shares, to be issued as and when required. The 
expenditure on capital account on 31st December, 1906, amounted 


to £97,814. During the year, 124 miles of cable have been laid 
down, the ma 5 of it being in By fleet, Pyrford, and Bisley. 
A new set of surface condensing plant of 2,000 square feet cooling 
surface has been installed. 


The meeting of the company was held on March 20th at Woking, 
Mr. Marcus W. Ashby presiding. 

In moving the adoption of the report, the CHAIRMAN said that 
the revenue for the year was £820 more tban in 1905, which, taking 
into account the abnormal brightness of the year, was satisfactory. 
They had added the largest number of lamps for any one year. 
Many of their old consumers were adding to their installations. 
The coal bill went down £460 last year, notwithstanding the 
increased supply, and in spite of the fact that they were paying 
more per ton for coal during the latter balf of the year than in the 
previous year. This was due largely to the use of the new chimney 
put up two years ago, to the new boilers, superheater and Bennis 
mechanical stokers, and the condensing plant. Generation and 
distributing expenses showed a saving of £260. These reductions 
spoke well for the way the business was being looked after. The 
extensions in Byfleet, &c., had resulted in the connection of several 
very large consumers, and they anticipated a good return for the 
capital expended in that area. The mains were only completed 
towards the end of the year. In regard to the proposed further 
extension mentio-ed in the report, they would go in for this in the 
near future, when they had ascertained tbat they would get a fair 
return on the expenditure. They would be glad to receive applica- 
tions from time to time for the additional ordinary and preference 
shares, whose creation they were asked to sanction that day. They 
preferred that the applications should come from people living in 
the area. "Thinking that they were not bring fairly assessed for 
rates they appealed, and the rates were now £537, against £630 
which they would otherwise bave been. 


The report was adopted, and the resolution increasing the capital 
as above was carried. 


Oldham, Ashton and Hyde Electric Tramway, Ltd. 
—The report for 1906 states that the total revenue for the year 
amounte to £31,609, and there is an available balance of £7,994. 
It is proposed to place to depreciation and reserve fund (bringing 
it up to £12,500), £2,000. After paying the 5 per cent. preference 
dividend, there is declared a final dividend on the ordinary shares, 
making 6 per cent. for the year, carrying £494 forward. During 
the усат £423 has been expended on capital account. 


Calcutta Tramways Co., Ltd.—The directors recom- - 
mend a final dividend of 4s. 6d. per share on the ordinary shares, 


and, after placing £5,000 to depreciation, they carry forward 
£822. 


Rand Central Electric Works, Ltd.—At an extra- 
ordinary general meeting held at Winchester House on Tuesday, a 
reeolution; was passed winding up the company voluntarily, asa 
result of the sale of the undertaking to the Victoria Falls Co. 
Mr. H. Rogers was appointed liquidator. 


Oriental Telephone and Electric Co., Ltd.—The 
directors recommend a dividend at the rate of 6 per cent. per 
annum on the preference shares for the half-year ended December 
3186 last, less income-tax, also a final dividend of 4 per cent. on the 
ordinary shares, free of income-tax, making a total of 7 per cent. 


for the year. The transfer books will be closed from April 13th to 
24th. 


Merthyr Electric Traction and Lighting Co., Ltd. 
The report for 1906 states that after deducting expenses, includ- 
ing debenture interest, the profit for the year was £4,033, plus 
£362 brought forward. The directors recommend that £1,250 be 
placed to reserve and depreciation fund ; 4 per cent. is paid on the 
ordinary shares, and there remains to carry forward 4436. The 
electric supply section shows an increase of £521 in profit. The 
charges to consumers for electricity were reduced during the year, 
and this, combined with energetic canvassing, has resulted in an 
increase of 35 per cent, in the number of connections. The light 
railways receipts show an increase of £574, and the expenses a 
decrease of £1,895, making a total improvement of £2,469 in the 
profit. The passengers carried numbered 1,880,154, compared with 


1,832,437. Mr. W. L. Madgen presided at the meeting on 5th inst., 
when the above report was adopted. 


British Electric Transformer Co., Ltd.—In their 
report for 1906 the directors regret that, while the year’s trading 
shows a eatisfactory profit, they think it advisable, owing to heavy 
losses sustained through the failure of certain customers to meet 
their engagements, to recommend that a large amount be written 
off, which will necessitate a loss being carried forward to 1907. 
They consider that the business is now sounder than it has been in 
the past, and that the current year will ehow improving resulte. 
After paying all manufacturing costs and the expenses of adminis- 
tration, there remains a net trading profit of £10,692, plus £794 
brought forward, and with the reserve fund, £6,000, there is an 
available total of £17,456. The preference dividend of 6 per cent. 
per annum for the six months ended June 30th, 1906, was paid on 
Avgust Ist, 1906, £915. There is to be used in the writing off of 
bad debt, £10,010, to write down shares received in payment of 
accounts and depreciation of investmente, £10,286, to write off 


expenditure on prospective business, £273, and a losa of £3,998 is 
carried forward. 
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Slongh and Datchet Electric Supply Co., Ltd. 


Tam directors’ report for tho year ended December 31st, 1906, says 
that the capital expended at tho end of the year 1005 was £40,578, 
and during last year a further sum was expended on capital 
account amounting to £2,814, bringing the total up to £43,392. 
The following table shows the progress of the company, the equiva- 
lent of 2,721 additional lamps of 8-c.»., having been connected last 


Lamps and motors Units 


Year. connected, sold. Profit. 
1903 БР - A T 3,196 89,687 £605 
1904 S3 2 eee e 5,608 139,402 £1,333 
1905 vs m" m Es 8,605 112,433 £1,473 
1908 i5 .. 11,826 258,041 £2,436 


The total net profit available for distribution is £3,067, and out 
of this the directors recommend the payment of a dividend on the 
shares at the rate of 4 per cent. per annum, less income-tax, and 
that £500 be transferred to the depreciation fund. The directors 
are entitled to fees amounting to £400 as soon ав а 4 per cent. 
dividend has been declared, leaving а balance of profit to be carried 
forward of £534. A provisional order has been granted by the 
B. of T. giving the company powers of supply in Burnham, Farn- 
ham Royal, Horton, Langley and Stoke Poges. The mains, works, 
plant and machinery have been maintained in an efficient conditicn 
out of revenue. 


Johnson & Phillips, Ltd. 


Mr. Rost. W. BLACKWELL presided at the annual meeting held 
at Wiucbester House оп Monday last, and in moving the adoption 
of the report (see ELECTBICAL Review, April 5th) said that the 
profit made during the year, less such reductions as might be 
required for maintenance, amount to £33,000, to which they added 
£6,000 brought forward. It had seemed to the directors wise that 
out of that sum £5,500 should be taken for depreciation on 
buildings, plant, and so forth. The remuneration of tbe directors 
and auditors took £1,360, and the interest on debenture stock 
absorbed £8,633. Out of the £23,711 that remained available for 
dividend, it was proposed to pay a 7 per cent. dividend upon the 
shares and carry forward to next year £11,451. He thovght the 
point which was of most interest to them was the fact that the 
standing of the comp шу bad been well maintained under circum- 
stances which might be considered at least trying. Early in the 
current year a very important part of the werks was destroyed by 
fire, and consequently it was most difficult to carry on their 
general engineering business, and a large portion of the cable work, 
until those works were again in working order. Naturally, the 
loss sustained was fully covered by insurance, but they could 
appreciate that the absence of an integral part of the working 
plant meant very serious difficulty. "That their managing directors 
were able to find a way out of their afilictions was a subject for 
very sincere congratulation. The amount carried forward was 
practically a guarantee that the dividend of the coming year would 
not be less than they proposed tu declare that day. As stated in 
the report, two additional workshops had been put up. Those were 
now covered in, and the work of installing the machinery therein 
would be taken in hand very shortly. Those shops had been 
erected because they found that their electrical engincering depart- 
ment was unable to properly and economically cope with the large 
demand which they bad received for cable manufacturing 
machinery during the year. In one of those shops they hoped 
to be able to place the whole of the paper cable manufactory, 
and in the other the general machinist work. They 
would then be able to do a larger amcunt of trade with 
correspondingly larger profit. Before deciding to construct 
new shops at Old Charlton, the directors investigated various sites 
offered in various towns of Great Britain most desirous of stimu- 
lating manufacturing interests. They visited many of those places, 
and in many points advantages were to be obtained, which it was 
impoesible to expect in the vicinity of London; but taking into 
consideration the needs of their trade and of their clientele, it 
seemed that there was no advantage for Johnson & Phillips to 
move away. In that connection they had in the question of site, 
as in all other matters, the assistance of Mr. Johnson, and they 
were deeply indebted to him for the arrangement which he was 
able to facilitate, by which they exchanged certain real estate not 
suitable for manufacturing purposes for other property, which 
enabled the works to be extended in the direct line of the beat 
manufacturing practice. Everything seemed to point to things 
going on better during the coming year than during the past. They 
were working fairly full, and saw no reason to expect any drop in 
the prosperity of the company. 

Sir Henny BENBOW seconded, and the motion was adopted. 

Several SHAREHOLDERS made comments congratulating the board 
upon the results of the year's operations. One gentleman advocated 
fireproof construction for any future extensions, and the CHAIBMAN 
said that it had been adopted in the new works just put up. 
Another shareholder urged the payment of interim dividends, 
especially in view of the large carry forward. He advanced his 
arguments with some persistency, and was assured by the chairman 
that the &ubject should be considered at the first board meeting. 
А third shareholder referred to the amount to be put aside for 
redemption of debentures under the prospectus, and asked whether 
the amount for depreciation for two years (£10,700) was not rather 
smal]. In reply to this speaker's observations, the chairman said 
that, in regard to depreciation, maintenance of the property had 
been paid out of earnings year by year to keep it up in good working 
sbspe, and the amount for depreciation was what seemed to the 
directors to be suficient to cover depreciation of the general 


property, Yt wonld be almost impossible for them at avery 
lance-sheet to have the entire proparty revalued, and see what 
the increase in tho value of the land might be. It would be 
always higher than what it was taken at in their regular reports. в 

On the motion of Bir Henry Benbow and Mr. Macgregor (one of 
the managing directors), the chairman was re-elected a director. 

The dividend resolution was passed. 

Mr. CLAUD JOHNSON moved the re-election of the auditors, and 
it was carried. 

Mr. JOHNSON also moved a vote of thanks to the chairman, and 
make a few other remarks. Among other things he said that he 
was very pleasantly surprised to see an article in the Pal? Mal! 
Gazette of March 25th, which every shareholder ought to read if 
they could get а copy, and if they could not, no doubt the manage- 
ment would be very pleased to supply them with a copy of it. It 
was very flattering to Johnson & Phillips. 

А SHAREHOLDER created some amusement at this point by inter- 
rupting with the significant remark that “he hoped it was not 
paid for!" And Mr. Johnson caused still greater amusement by 
saying thst he hoped not ! 

The CHAIRMAN acknowledged the vote and closed the meeting 
with a complimentary reference to Mr. Johnson's successful manage- 
ment of the business in his own right for so many years. 


Bruce Peebles & Co., Ltd. 


Тнк annual meeting of this company was held at East Pilton, 
Edinburgh, on Thursday last week. A report of the proceedings 
has been supplied to the Financial Neirs of April 6th, and from that 
we gather that in moving the adoption of the report (see ELEC- 
TRICAL Review, April 5th), the CraIRMAN saie the results of the 
year’s working were satisfactory, considering the keen or excessive 
competition which was taking place in the clectrical industry. 
They did not recommend а larger dividend than 6 per cent. per 
annum, as they deemed it advisable to build up the reserves, so that 
the company might be in a strong position to meet competition, 
and for other contingencies to which a large manufacturing and 
contracting business was subjected. The various items in the 
balance-sheet were gone over, and compared with the same entries 
of last year. The cbairman then said that the turn-over for the 
year had been well maintained, and the foreign agencies which bad 
been started would, it was hoped, materially assist the company by 
extending the area of its operatione. The present keen competition 
in the electrical industry had caused the directors to look about 
for ways and means 1o reduce the cost of manufacture to the lowest 
possible minimum, and at considerable expense new designs bad 
been adopted and additional plant laid down to still further stan- 
dardise the lines of machines the company manufacture d, ar d render 
quicker delivery possible. The benefit of this would be felt in the 
near future, and as steps had been taken to cut down selling and 
all other expenses, & considerable saving in these departments 
might be looked for in the current year. Tramway contracts which 
had been started durirg the year, included extentions to the 
Shanghai Tramways, and the complete tramways for the French 
Concession of Shanghai, the Athens Tramways, the Delhi 
Electric Tramways. and the Llandudno and District Tramways. 
A large hydro-electrical station was in course of construction by the 
company forthe municipality of Mussoorie, in India, which was a 
splendid introduction for the company for important work in that 
country, and as there were, no doubt, other stations of a similar 
nature to be constructed there, the experience already gained by 
the company should prove most valuable in the securing of this 
work. Certain Bills which were before Parlisment during the 
vear, and which the company was interested in, had now received the 
Royal Assent. These Bills included the extension to the Falkirk and 
District Tramways, the Dunfermline Tramways, and the Ardrossan, 
Saltcoats and Stevenston Tramways. These works, its was expected, 
would be started upon this year, and should give the company 
further remunerative employment. The business, as now established, 
compared favourably with the largest concerns of a similar nature 
in this country. This position had not been attained without 
expense or hard work, and, in order that full advantage might be 
be taken of the groundwork that had already been done, the 
directors considered it advisable that the borrowing powers of the 
company should be extended in order to provide further working 
capital, which was necessary, and the permission of the shareholders 
for this would be asked at a meeting to follow. The report was 
adopted. 

Extraordinary general meetings of the company and also of the 
preference shareholders were afterwards held, at which resolutions 
were unanimously carried increasing the amount which the com- 
pany is authorised to borrow from £100,000 to £200,000. 

Warrants for dividends on preference shares (6 per cent.) and 
ordinary shares (6 per cent.) were posted some days ago. 


Willans & Robinson, Ltd. 


At the Cannon Street Hotel on Tuesday, a series of mectings of the 
various classes of shareholders in Willans & Robinson, Ltd., was 
held under the presidency of Mr. Mark ltobinson, to consider a 
scheme for reconstituting the capital of the company. The follow- 
ing is the resolution submitted at the meetings:— 


That the capital of the company be reduced to £183,135, divided into 75,000 
preference shares of £5 each and 108,336 ordinary shares of £1 each, and that 
such reduction be effected by cancelling capital which has been lost or is un- 
represented by available assets to the extent of £4 per share on each of the 
66,666 ordinary shares of £5 each. which have been issned, and bv reducing the 
nominal amount of each of the said ordinary shares which have hee nissued frum £5 
to El, and by dividing cach of the unissued ordinary shares into t eshiares of £t 
each. And that upon such reduction of capital being confirmed by theecurt and 
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completely effected there be issued to the holders of the preference shares inthe 
company's capital, rateably in proportion to the amount of such shares held by 
them respectively, £85,000 nominal of funding certiticates in satistaction of the 
arrears of dividend on such preference shares accrued up to December. 31st 
last, such funding certificates to carry interest at the rate of 5 per cent. per 
annum, as from July Ist, 1907, payable out of the profits of the company next 
after the dividends on the preference shares, and in priority to all dividends on 
the ordinary shares, and to be redeemed by the operation of asinking fund of 
5 per cent. per annum on the amount of such funding certiticates to be provided 
as revards each half-year out of the surplus profits of the company of such half- 
year remaining after paying or providing for the payment of the preference 
dividend for such halt-year, and the interest on the funding certificates; and 
such sinking fund to be applied periodically either in purchasing certificates in 
the marketif obtainable below par or in redeeming certificates in accordance 
with drawings which will be made under the supervision of the directors, and 
generally such certificates to be framed in such manner as the directors may 
determine, And that the articles of association of the company be altered as 
follows, that is to say (% by striking out of Clause М) the words “two 


thousand"; and th) by adding at the close of such articles the following new 
Clause: 


149. Should the proposed scheme for the reconstitution of the company’s 
capital by cancelling capital paul up to the extent of £4 per share on the issued 
ordinary shares and issuing to the holders of preference shares funding certifi- 
eates in respect of the arrears of dividend аце to them (which reduction is 
about to be submitted to the High Court for confirmation) come into opera- 
tion then and as from the time when the order contirming the said reduction 
andthe minute approved by the Court shall have been registered in accordance 
with Section 15 of the Companies Act, 1867, the foregoing articles of association 
shall be read and take effect in accordance with the said scheme of reconstitu- 
tion, and in particniar Clauses 113 und 144 shall be regarded as modified 
accordingly, and Clause 119 shall not have any operation as regards the 
funding certificates to be issued pursuant to such scheme of reduction, 


Atthe meeting of the preference shareholders, the CHAIRMAN, in 
moving the resolution, said he could assure them on behalf of the 
board, that they bad no object in view in the scheme except to 
balance with absolute fairness the claims of the two clastes of 
shareholders. They had not asked the preference shareholders to 
bear any portion of the loss, and they had not asked them to cut 
down the value of their claims. They had only asked them to 
accept their rights in a form which should be as little injurious as 
possible to their co-part ners, the ordinary shareholders. He would 
remind them that tbe arrears of interest were not & debt—they 
were only a contingent liability, and depended on the profits 
earned. Though the present was not a cash payment, it was in а 
shape which he hoped might not be much less valuable. The 
acceptance of the resolution would not conclude the matter, and 
they were advised tbat the Court would look with much шоге 
favour on the scheme if the shareholders accepted it unanimously. 
The enormous number of proxies which had been given in favour 
of the scheme left no doubt as to the overwhelming opinion of the 
shareholders generally. Whatever room there might be for differ- 
ence of opinion as to the suitableness of the scheme on all points, 
it was clear that time did not admitof its being amended—it must 
be either accepted or rejected. The question really was one of 
dividends or no dividends for years to come. Instead of wait- 
ing five or ten years, or even longer, they were asked to take 
this £35,000 present value. A circular had been sent 
round by a shareholder, pointing out that if the ordinary 
capital was reduced from £5 a share to £1, the clause in the 
articles would enable the directors to reccive a commission on 
surplus profits earlier than they would otherwise receive it. 
Strictly speaking that was so, but he had given the secretary a 
letter renouncing any such idea. He was not going to take the 
contingent salary until 35 per cent. had been paid on the new value 
of the ordinary shares, and the other directors would do the same. 
In conclusion, he said he believed that the scheme would be a good 
thing for all parties in the company. "They had bad communica- 
tions from many shareholders very strongly backing it up, and 
they had received an enormous number of proxies, which put the 
reeult beyond all possible doubt. 

Mr. CARVER, a shareholder, in seconding the resolution, said the 
fact that their balance-sheet showed an excess of liabilities over 
assets was a most unfortunate one, and if allowed to continue it 
must seriously injure the prospects, as well as the prestige and 
standing of the company. 

Mr. SiMEON strongly criticised the scheme, under which he said 
the whole brunt of the disaster was to be borne by the preference 
shareholders. 

Mr. Morris suggested that the board should meet a small 
committee of preference shareholders in order to see whether some 
more equitable scheme could not be framed. Otherwise he and his 
friends would feel compelled to vote against the resolution, and to 
oppose the scheme when it came before the Courts. 

The Cua1RMAN, in reply, said that in the interests of the com- 
pany the directors believed it was their duty to carry the scheme 
as it stood. They had conferred with many of the largest pre- 
ference shareholders, and had come to the best arrangement for all 

rties. . 

The resolution was carried with five dissentients. 

A meeting of the ordinary shareholders followed, when the 
C HARMAN, in submitting the same resolution, pointed out that the 
the holders of the ordinary shares were only asked to make a very 
small sacrifice. Those who could read between the lines could see 
that the company was no longer in a bad position. If they could 
do anything like they used to do—and they had hopes that they 
soon would—the ordinary shareholders would be to all intents 
and purposes in the position they were. They did not want more 
capital—they were in a very strong financial position. 'The ordinary 
shareholders would be entitled to the same proportion of the sur- 
plus profits as before, and what would pay 5 per cent. on the old 
capital would pay 25 per cent on the new. 

Mr. HoLr4ND, in seconding the resolution, said he was both an 
ordinary and a preference shareholder. The scheme really offered 
greater advantages to the former than to the latter. If the scheme 
was not adopted, the ordinary shareholders would have to wait at 
least 10 years before they could hope to receive any return on their 
capital. | 


Mr. WII LARD said he had hoped that before the capital bad been 
written down they would bave either closed or sold Queen's Ferry. 
It had cost them £20,000 a year to run it, and he believed it would 
be cheaper to shut it down, as there seemed no prospects of making 
profits there. 


After some discussion, the resolution was carried nem con. 


THE ANNUAL MEETING. 


Mr. Manx RoBINSON presided over the annual meeting at 2.30, 
and in moving the adoption of the report, said necessarily there 
was one subject which must eclipse all others on this occasion; he 
referred to the returning prosperity of the company, and the steps 
which this forced upon them, if they would not forego all the 
fruits of this prosperity themselves, and reserve them solely for a 
comparatively distant future—an act of self-sacrifice which did not 
seem to be called for. The last half-year’s profit, though unfortu- 
nately beyond their reach, owing to the presence of that accumu- 
lated loss which they hoped that day to sce the way to write off, 
could hardly fail to be satisfactory to them, considering how new 
were the industries which had largely taken tbe place of their old 
business. Во commanding a position in the new turbine industry 
as that which they bad already reached, could not have been 
attained by them in this short time, if they were 
not helped by the old prestige of the company, and 
they were glad to believe that that prestige stood now as high 
as it did in their best days. The other new departure, to which 
they were giving great attention—the manufacture of the Diesel 
oil epyine—made satisfactory progress, and tbey hoped in the 
future it would prove a valuable and profitable branch of business, 
Several of their Diesel engines bad been finished, and had proved 
highly eucceestul, so far as could be judged at present, and they 
looked with some confidence for a great business in this direction. 
As regarded (Jueen’s Ferry, they were sorry tbat the negotiations 
for sale, which have long been in progress, have not yet come toa 
settlement; they are not off, however. The frequent declarations 
of the board, and tbe expressed wishes of the ebarebolders, in 
favour of disposing of the property outright, did not imply that they 
would take less than they believed it to be worth in the market, or 
that they should hesitate tocontinue tbe business there with energy ; 
though, of course, within the narrow limits to which they were 
already restricted by their determination not to lock up more of 
their capital than was absolutely necessary. They bad no intention of 
closing the works, They must, however, be prepared to face, and they 
have no desire to disguise, the undoubted great difference between 
the market value of the works under present conditions, and the 
value now standing in the books; but when they had settled the 
real value they were not going to be frightened away from it, even 
for the sake of bringing the business earlier to an end. To many 
sharcholders, he was afraid that carrying on even a restricted 
business at (Queen's Ferry implied only a great annual loss, calcu- 
lated in the future, as it had been in the past, to swallow up a large 
part, if not the whole, of the profits at Rugby. It might bring 
comfort to some if he explained a little more fully how tbis 
matter stood, and is likely to stand in future, on the assumption 
that they could not succeed in selling Queen's Ferry for tome 
time. Last half year they thougbt was an exceptionally bad one at 
Queen's Ferry. The loss was £12,204. But if they deducted from 
this £7,611, the amount of the “depreciation,” which was but a 
“ book loss,” and involved no reduction of their resources in money, 
the loss fell to £4,593. If again from this they took £2,538, the 
proportion of debenture interest and directors’ salaries, quite 
rightly charged against Queen's Ferry, but which, nevertheless, 
must be paid in any case, the true loss due to keeping the 
works open fell to practically £2,000 for the half year. As 


they had lately closed the most unprofitable section of the 


works, they hoped that even this loss might be eliminated. 
As you know, the scheme laid before you was based upon an 
immediate and drastic writing-down of the value of the Queen's 
Ferry works; 60 drastic, in fact, that the question of further depre- 
ciation there need not trouble them for some time to come. This 
would strike off, at once, by far the largest element of the Queen's 
Ferry loss, and it seemed a reasonable hope that, until they sold 
or let the works altogether, it would be £2,000 per half-year, rather 
than £12,000, which they would have to set against the Rugby 
protits. This they would agree, though an unwelcome deduction 
was not quite a crushing one. If they repeated last half-year's 
Rugby protit of nearly £23,000, they might expect to be on the 
right side of £20,000 when all deductions were made, and that 
was consistent with smbstantial dividends for everyone. In the 
printed memorandum describing the “scheme,” when speaking of 
future profits, they had excluded Queen's Ferry from consideration, 
and some shareholders, aware how great a loss had hitherto been 
attributed to Queen's Ferry, might have concluded that if they failed 
to scll, or until they sold, their calculations and their hopes were 
all alike fallacious. The figures just given would show, he trusted, 
that this was not the case, and that even while Queen's Ferry 
remained on their hands, they had excellent grounds for hope in 
the future. None the less was it much to their interest to dispose 
of it, for by doing so they would not only save the remaining 
loss upon working, but would receive interest, in one form 
or another, upon the sum they received as purchase money. 
During the past year efforts have been made to extend their trade 
abroad. For many months one of the directors, Mr. Lazenby, Lad 
been in China and Japan, particularly in the latter country, where 
great developments in electric lighting and electric traction, &c., 
were on the point of being made, so that there was an important 
opening for turbines. Unfortunately, their American rivals ha 

very firm possession of that field. One contract, to come on ш 
February, was so important that Mr. Lasenby, who had intended 
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to go on to India in November, remained to look after it, and their 
correspondence from him showed that in this and other matters he 
had spared no pains or energy to obtain adherents for their 
turbines. Though tbeir rivals had been too strong for them so far, 
they trusted it would prove that Mr. Lazenby's visit bad 
strengthened the Japan agency, and had paved the way for larger 
orders in the future than that agency had been accustomed to send 
them in the past. 

Mr. F. W. CLARKE seconded the motion. 

Mr. WII. ARD wished to know why investments had been sold, 
resulting ín a loss of £1,600. He aleo severely criticised the action 
of the board in allowing Mr. Lazenby to stay abroad when, on the 
chairman’s own showing, he had done no business in 12 months. 

Mr. FrscH thought the directors should be prepared to give up 
part of tbeir remuneration. 

Mr. Сосѕімз touched on the deep disappointments which share- 
holders had had, but thought that success was now returning. He 
suggested, therefore, that they should rally round the directors and 


try and get a dividend. 


The CHAIRMAN said the reason the investments were sold was 
because they needed the money, and it was only making a loss 
which was inevitable. He did not know that Mr. Lazenby’s visit 
to Japan was unfruitful. Tbe kind of contract which Mr. Lazenby 
went to get did not come in large numbers during the year. 

The report was adopted unanimously, and Mr. G. W. Anderson 
and Mr. J. C. Peache, the retiring directors, were re-eiected. The 
meeting concluded with a vote of thanks to the chairman. 


THE THIRD EXTRAORDINARY MEETING. 


At 3.45 an extraordinary meeting of the whole of the shareholders 
of the company was held, when the CHAIRMAN submitted the reso- 
lutions which were carried at the previous meetings. The reso- 
lutions were agreed to without discussion unanimously. 


Cuba Submarine Telegraph Co. 


THE directors’ report for the half-year ending December 31st, 1906, 
says that the total receipts of the six months were £20,007, while 
the expenses amounted to £6,514, leaving a balance of £13,494, to 
which has to be added £6,298 ‘brought forward, giving a total of 
£19,791 to be dealt with; £6,000 has been added to the reserve 
fund, which now stands at £98,000. The dividend on the prefer- 
ence shares will absorb £3,000, and leave £10,791, out of which the 
directors recommend the payment of a dividend at the rate of 
5 per cent. per annum on the ordinary shares, free of income-tax; 
the balance, £6,791, being carried forward to the current half-year. 
The cables continue in good working order. The Havana land line 
and hut at Batabano suffered considerably from the cyclone on 
October 17th last, but the damage was speedily repaired with little 
interruption to the traffic. | ` 


Anglo-American Telegraph Со., Ltd.—The directors 
have resolved to declare an interim dividend forthe quarter ending 
March 31st of 15s. per cent. on the ordinary stock and £1 108. per 
cent. on the preferred stock, lees income-tax, payable on May 1st. 


Ibbotson Bros. & Co., Ltd.—An interim dividend at 
the rate of 5 per cent. per annum is to be paid for the half-year 
ended December 31st. 


Great Northern Telegraph Co.. Ltd.—The directors 
propose a dividend and bonus of 20 per cent. (including 5 per cent. 
already paid), after setting aside the usual amount of £55,555 to 
reserve fund, and £22,222 to the dividend equalisation fund. Last 
year the dividend waa 24 per cent. 


Pataling Rubber Estates, Ltd.—The report for the 
year 1906 states that the development of the reserve land has been 
pushed on with additional vigour, and 398 acres have thereby been 
added to the cultivated area of the estate. The growth of all the 
young rubber trees planted has been excellent, the weather during 
the past year having been particularly favourable for planting 
Operations. А further 364 acres are considered by the manager to 
be suitable for planting up in rubber, and this will be done as far as 
possible during 1907. The shipments of rubber from the estate 
totalled 43,310 Ib., of which 90 lb. were sent to Ceylon for exbibi- 
tion at tbe rubber show held there, and secured a silver medal in 
the class open to all countries for Para crepe or lace rubber; 
42,898 lb. were sold in London, and realised an average net price of 
58. 1 Tœd. per Ib. after deducting all charges. The average price at 
which the prime grade rubber sold was just under 58. 94d. per lb. 
The cost of tapping and collecting the scrap rubber works out at 
221 dollar cents. per lb., and the work throughout has been care- 
fully done. Tbe revenue on the estate has been augmented by the 
sale of 3,000,000 rubber seeds and come 41.500 rubber plants for 
$19,717.50. The directors recommend a dividend of 30 per cent., 
free of income-tax, which, together with the interim dividend of 
10 per cent. paid in November last, will make 40 per cent. for the 
year. 


Primitiva Gas and Electric Lighting Co. of Buenos 
Ayres, Ltd.—The directors recommend a final dividend for the 
year 1906 of 4s. 6d. per share, making 7 per cent. for the year on 
the ordinary ahares. 


Golden Hope Rubber Estate, Ltd.—The report for 
1906 states that the development of the reserve land has been 
ushed on, and 219 acres have been opened up in Para rubber. 
e remainder of the reserve land is being taken in hand during 
1907. The quantity of rubber obtained is not large, but the 
quality is excellent, апа Golden Hope Rambong rubber obtained 
the gold medal (for this variety) at the Ceylon Rubber Exhibition. 
There has been a good demand for their young rubber plants, and 
the revenue from this source was a welcome addition. The demand 
continues, and sales at good rates are reportedion 1907 account. It 
has been deemed better to eliminate the cocoanut trees planted 
among the rubber, in order to give the latter more space, more 
especially as the cocoanut beetle made an unwelcome appearance 
during the year. Twenty acres of cocoanuts planted alone bave had 
to be removed owing to the further inroads of the beetle, but this 
area is being planted with Para rubber, The directors recommend 
a dividend ot 5 per cent., carrying forward £1,243 to meet the 
necessary capital expenditure on 1907 extensions, which it is felt 
should be carried out as early in the year as possible. At the end 
of 1907 the directors will consider the best means of providing for 
the further capital expenditure to be incurred on the upkeep of the 
unproductive portion of the estate. 


Colne and Trawdon Light Railway Co.— The 
annual meeting was held recently at Albion Works, Leeds. The 
report of the directors for 1906 was submitted and approved. It 
was shown that, since the last meeting, the whole of the railway 
had been completed and was in operation, and the increase 
in traffic had been so great that it had been found necessary to add 
three cars to the equipment of the line. The number of passengers 
carried during the past year ending December 31st, 1906, was 
2,103,821, as against 1,791,127 for the previous year. After paying 
debenture interest, there was a balance of pront of £1,234 11s. 9d. 
A dividend was declared at the rate of 6 per cent. on the preference 


shares. 


Bell's Asbestos Co., Ltd.—The directors, after adding 
£40,000 to the reserve fund, recommend a dividend of 124 per cent., 
together with a bonus of 24 per cent., for the year 19006, leaving 
£9,480 to be carried forward. 


Tenom (Borneo) Rubber Co., Ltd.—The report for 
1906 states that, on the arrival in Borneo of the assistant manager, 
it was found that there were certain drawbacks to the land which 
had been provisionally selected for the company, and this view was 
subsequently confirmed by the head manager. Steps were at once 
taken to secure other land which would more tully satisfy the 
requirements of the company. With the assistance of the Govern- 
ment, and with as little delay as possible, an area of about 4,000 
acres was fixed upon in the Padas Valley, in the vicinity of Bean- 
fort, and this the manager believes to be in every way suitable for 
the purposes of the company. Making allowance for the arrival of 
the managers in Borato, and for the delay due to the change of 
loca/e referred to, the operations of opening up the estate were 
practically confined to the last six months of the year. According 
to the last advice received from the manager (April 2nd, 1907), the 
area then felled was 750 acres, of which 400 acres had been cleared 
and 300 acres planted. The trees planted out and those still in the 
nurseries are growing very satisfactorily. The 4 per cent. dividend 
guaranteed by the British North Borneo Co. in terms of the con- 
cession has been duly paid. 


Rangoon Electric Tramway and Supply Co., Ltd.— 
The first annual report to November, 1906 (in Kangoon), which, 
according to the Financia/ Times, was adopted at the meeting held 
on the 4th inst. at Liverpool, states that the work of construction 
in connection with the supply of energy for public and private 
lighting and power has progressed very satisfactorily up to date, 
Tbe power mains are now being laid throughout the area covered 
by tbe licence, and it is hoped to complete the public lighting, so 
far under contract, before the end of 1907. The generating station 
is complete, and all the machinery is in position. Current is 
being supplied for the portion of the tramway now in operation. 
The new car-sheds are completed and in use. Tne total track to be 
laid is 26 miles, and of this 20 miles were completed by February, 
1907. The remaining portion of the track cannot be proceeded 
with on the Monkey Point Road until the various authorities con- 
cerned have settled the proper alignment of the road. The first 
service of electric cars was opened on December 15th, 1906, 
between Kemmendine and the Sooratee Bazaar—67 miles of track 
—and has given every satisfaction. The China Street and Pagoda 
route—34 miles of track—was opened in February, 1907. The 
balance of the 20 miles of completed track will be opened for 
traffic about the end of April. The premises, 76, Merchant Street, 
Rangoon, have been taken on lease, and will be used as the general 
offices of the company, and as showrooms and workshops in con- 
nection with the electrical fittings and house-wiring department, and 
also as a small sub-station. A service of steam cars bas been main. 
tained where possible throughout the year, and the profits from 
this source for the 11 months to November 30th, 1906, after 
allowing for depreciation, amount to £6,312. Deducting the pro- 
portion of expenses in England, £177, there is available for pay- 
ment of dividend on preference shares £6,134. This bas enabled 
the directors to pay tbe preference dividend to December 318, 
1906, absorbing £4,359, and to carry forward the balance of £1,775, 
The whole of the debenture interest and the balance of the expenses 
in England, less the amounts received for interest on loans, has 
been debited to capital. 
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ELEOTAIO TRAMWAY AND RAILWAY 


TRAFFIO RETURNS. 
Se oe ee, ort- . Receipts for No. Route 
Locality. night | the of T peed | miles 
К ended. | fortnight. wks.. Ce “| open. 
г & | g (4 £" | Int: 
Aberdeen  .. .. Apr. 3: 2,58 + 168 44 ^ 6L11l |+ 2,640 144 
Ayt .. 0. . Mar90! 890 + 008/46 1 13(00|— — 8: 8 |.. 
Bath .. s .. Apr. 8; 2,71 1+ 725 | 14 9,860 |t 4441 18 |.. 
i Belfast oe ee T! b 4,083 + 1,662 es | "n ° i 40 ei 
Birkenhead .. .. Mar.81 2.042 + 106 72 | 54,251 + $10 185 
Birmingham Corp. „ 230 11,00 .. 52 | 117,706 Pa. PAARE э. 
Blackburn .. .. Арг. 8 ZUC0 1,195 14, 2,224 + 1,140 18.0 
‘Blackpool Corp... Маг. 28 600 ,+ 162 | 62 54,951 |+ 5,173 11°87: .. 
„ —Fleetw'd. Apr. 6 1,672 41140;18 3.965 +1109 8.25 
Bolton ewe Mar. 81 5415 21,45 152 110.88 410,171 28 1 
Bournemouth .. Apr. 3 4,012 41.417 52 H3,063 4 10,569 PRI 22 
Bradford  .. .. Mar. 30 9,172 4 1,121 52 | 231,799 '+ 8,003 55 
Brighton. „ 41 н + 440 | 52 | НИИ ЗИ 
Bristol Pa ee Abr. 5 12,075 (02,015 | .. as we 28:6 .. 
Brit. Elec. Trao. Co. | | | | | 
Airdrie .. .. Mar. 29 | 439 + 1 129 2.084 — 15 8:65 .. 
Barnsley .. "E. S 22 + 2 „ 1502 — 268 es 
Barrow ee „ | " 29 495 + val | "o 2,0:0 + 5З 6°87 се 
Cavehill IDE A 1346 1 2 we 650 1 €0 .. !'.. 
Devenport 8 y v8 929 | + 158 5. 5,275 + z^ B'AS 
Gateshead.. "IDE PEU YE. єз | a 11,009 + 458 101:2b .. 
Gravesend „ Magy RY) 179 + 105 „ | 2.562 4 101 65... 
Greenock e . „ 29 1.2710 50 „ ' То + (7 T95,.. 
Hartlepool Cn wa, uh d ho + Gli gs 3.005 — HR 672 | 22 
Kidderminster . „, 29 194 + 12 „ 1.074 — 6 6 4 
Leamington T 11 29 1 23 + 14 u 691 — 10 By, 
Merthyr .. 6.1 og 29 440 4 739 „ 2.151 TP 156 2˙9 NS 
Metropolitan. |o" 29 9.1% 1 3.594 y 40,75 711,944 W 
Middleton.. |) „ 29 Talt 138 „ 3. d 4% 4 12 BB, 
Mid. Joint Com'tee „ 29 13.234 — 20 | » 706,3 6 — 8.913 € 
Oldham — Ashton „ 29 1.2 298 „ 6.943 + 553 918, ,. 
Peterborough... p :“ 23 67 aw | 129 + 31 581. 
Potteries .. " „ 29 8615 + 101, y 22.406 + 160 29 ` ,, 
Rothesay .. „„ И. | 1:2 + 20 10 + 9 275. „ 
Bouthport ejon 29 | CM 5+ 60) gy 2,13 — 214 eo... 
B. Metropolitan. a 2. Lois , ae ae 8,194 og Ws 
Swansea .. ej n 29 LA 7 244 | » 9.571 + 513 BB | yy 
Tynemouth T 29 eM) + 65 „ | 1.58 — 140 8°96) ., 
Weston-s-Mare .., „ 27 LO — 3. „ 219 — s B. 
Worcester. „ 29 222 9721 2550 — 65 575 „ 
Wrexham.. „ ag d 217 X 25 * liE == 4... CT 
Yorke. Wool. Dist. „ 29 1.685 |+ 1906 4, 10. + 699 1 к 
Miscellaneous .. „ 29 446 * 4j „ 2,299 — 63 „ Е 
Burnley ea „ Apr. 6 | 8,053 4 788 | 2. E E | Tbi.. 
Burton-on-Trent .. Mar. 31 бу + 60. 52 15,1102 — 552 10 155 
Bur oe ee e. | 77 31 i 2.211 .. | Б? £0 483 ee ! 10:6 et 
Cardiff ee oe gg 23 2.014 + 206 51 104.318 + 1,352 16°87, .. 
Carlisle is eal Er, 67 970 4714 2,040 — ITI. 
Chatham and Dist. | Mar. 28 1,340 + 205 13 7.67 + 412 12°84 85 
Cork .. . e Apr 4 | NX) + 160 14 ' 0573 — | 80 PEJ.. 
Croydon .. eo Маг. 29 2875 f 533] 44 ' 00,40 1 4.5 12 | 75 
Dariington .. su cay d ¿9s + 30 52 10,801 T 323 Сы 
Darwen - Ker Ge. 29 551 7 117 52 13263 T 60 48b 
Dover. se Saone SEU 4114 87 52 | 12,468 + 1,142 4°75] .. 
Dublin is .. Apr. 5 10.760 2,047 14 | G33 + 2,396 5t6 | 6 
Dundee os eje 8 2253 ＋ 837 44 50.82 + 7.058 13 | 5 
East Ham Mar. 30 1.917 Н v72 52 | 462." +8440 8 
Exeter ec ee Apr b t 26 t 159 | 52 | 14,895 + 656 4:75 | 5 
Glasgow — .. «|, 6 36.801 4.70 LEE *61,006 86-75, Hj 
Hastings * or | v 4 2,848 ee ene | oe ee e$ i aie 
Huddersfield e. | Mar. 20 2.878 + 4275 52 | 78,101 + 6,662 28 
Holl .. s — „ 30 4.862 + 614 52 121.257 1+ 5.718 18 | ua 
Ilford M cel a 80 1,004 + 201 |52 24.478 t 972 .6'87, .. 
Ilkeston 66 . Abr. 3 830 1 121 52 6.7901 + 702 gb... 
lpswich — .. . Ilur. 30 73 + 129 2 | 21223 — 62 106|.. 
Isle of Thanet .. Abr. 6 1,173 J 688 14 3,8614 1 515 11 |a 
Kilmarnock el a 6 3o 31 47 ; 74060 172 4.95 
Lan'ksbire Trm. Co. „ 4 2591+ 928. 11 13,063 + 2.571 1552 84 
Lancashire United „ 3 3.808 n 185 | 14 16.628 + 5,014 885| 103 
Leeds a oe | Mar. 30 | 12.817 1 1.817 52 | 823,628 1 20412 | 96 | бо 
Leicester. .. Ahr. 6 2,07 + 634 ee rm [| у 
Leith ..  .. e.i Маг. 5 975 + 126 46 23.218 + 062316 3 
Liverpoo! ., 30 29458 +1319 18 | 133,489 2.0% 104 
. C. C. ee T „ 23 56,618 7 28,528 51 11,342,362 + 698,274 118-9 61-6 
London United.. Apr. 6 16,045 5,0 14 | 74,893 + 70% 
Lowestoft .. cot gg 6 387 T 16 27 4,172 + 501 a 
Manchester e. | Mar. 90 29,437 (44931 52 | 715,583 751,608 | 159 13 
Newcastle .. ed, 30 8.197 ＋ ВТ 52 209.200 113,312 |. . | РЕА 
Newport .. „ 20: 1,812 4 260 50 | 32,401 + 2.200 145 
Northampton . Apr. 5 67 |+ 245 | 54 | 92,800 [+ EN! 5˙5 
Oldham ee ee rh) 1 4,493 i+ 1,065 l ee Edi e. 28°95 ee 
Pontypridd .. ‚‚ | Mar. 30 425 |+ 100 52 8.718 + 622 wb |.. 
Portsmouth oe | „ 80 3.689 41.010 52 98,045 (+ 1,416 14.5 ., 
Preston oe oe Ayr. 3 1,648 f B93.. oo | e inse 
Reading ee e- | Mar q 1,655 Nd 41 49 90,163 + 813 os v 
Rochdale eo ee Feh. 19 £58 + 152 ee ee ll { 20°6 Кя 
Rotherham oe oe Mar 28 1,120 i+ 260 ' 52 26,651 + 8,158 10 *67 
Balford s .. Apr. 1, 10,612 42,500 52 — 231,771 |+ 5,598 88.9 
Sheffield  .. "MC CES. | 11,958 +1,977 52 | 276,063 Ка ‘35°95, .. 
Southampton... | Маг. 27 1,671 + 81 51 | 48,611 /+ „888%, 
Bouthend-on-Bea ..| „, oe 609 1+ 27 51 19,083 + 1,008/ |. 
Sunderland. „ 24 1,858 l4 160 61 | 70,06 + 8778, .. j.. 
Swindon ee ee ?» 20 291 rg 34 ee * э ee 44 ee 
Tyneside  .. .. | Apr. 3 1407 T 686 14 5,614 |+ 1,039 | 8'87) ., 
;Walthamstow — .. | Маг. 30 699 f 172, 52 | 28,927 $ 9l 
West Ham .. oe | „n 28 4689 4 750 52 | 116,008 |+20,045 147 
Wolverhampton. Apr. 3, 1,958 + 563 52 44,111 | 2,179 | 13:6 | . 
Yorks. W. Riding. „ 1 3.074 1,552 | 14 15,084 | - 3 
Baker St.- Waterloo , 6 4, 180 71.238 4 8.755 + 2,427 815 5 
Cen, London Rly. „ 6 10,763 — 2,872 | 14 87,998 — 10,058 8 
City & В. Lon. Rly. oe 1 6.097 moi 662 14 41,E98 n 177 6°95 eo 
Dublin-Lucan Rly, n £ 984 |+ 90 14 13298 ;+ 64 " |. 
G. N. and City Rly. Apr. 6 3,274 — E63 | 14 25,888 |— 271 B&'5B .. 
G. N., P'dy. & Brmp. | , 6 7,120 ix 14. 52,419 és 9 |, 
L'pooOverh'd Rly. | ,, 7, 8,022,* 261 14 19,494 1 118/68 | ,, 
Mersey Вета; ee | 6, 8,898 |+ 211 14 ! 25,858 + 1.211 46. 
Metro litan Rly. » 1 29,658 — 2,848 14 210,326 i —23,722 24°65 ee 
Met. District Rly. „ 7 14,137 |- 1,588 14 | 109,575 — 8,822 | |. 
Anglo-Argentine .., ,, 8 81,863 44,171 | 14 | 225,702 +16,881 | 43 
Auckland .. | Mar. 29 | 9,816 |+ 262 | 18 82,152 |+ 860 1994 6 
Brisbane. РЕ Т" 13,199 11.688 .. | e ка oa dl 
Brit. Columbia Rly. Feb. 94,857 . 6,860 | 34 196,608 1 35, 0 
Bu'n'sA'r's KE. T. Co. | Mar. 2 3,247 + 290; 9 14,617 + 1,859 a 
Bu'n's A'r's-Blgr'nc; „, | 8,806 |+ 218 | 12 44,479 |+ 2,857 |. 
Calcutta .. .. | Арг. 6 5,864 4 oe T se das 
(Geneva ГЕЈ ee Feb. 6.140 ee ee oe ee ee ee 
§ Kalgoorlie, W. A. ee Mar. 4,420 oe 18 11,718 ee 90-5 os 
Madras T ee | » 81| 1,876 |+ 503 | 18 6,916 |+ 1,000 |12°95| 8'5 
Lisbon we ee Feb. 23,016 ee ee ee ee ae as 
erth (W. A.) .. Apr. 5 8,004 |+ 214 21,142 90 | 25°48) -99 


ТОУ Compared with the corresponding period of 1166. 


1 Includes horse, steam and other receipts. 


_ + One week only, 
$ One month. 


STOCKS AND SHARES, 


* Tuesday Evening. 


AvTER the stormy days experienced during March in the Stock 
Exchange, these calmer momenta of April approach the halcyon, 
The nerve-shattering suspicions thut surrounded everybody and 
everything have given place to a gentle restoration of confidence, 
which finds its apt reflection in the more cheerful prices that now 
pervade many of the markets. It ie rather bard to write in this 
friendlier strain of markets in general, and yet to fird but little 
trace of improved conditions in the finance of the electrical world. 
But as electrical prices did not suffer greatly in the grand March 
slump, perhaps it is hardly to be expected that they should rite as 
courageously as other quotations which were depressed more 
acutely. 

Electrical railway stocks remain very dull. The long decline in 
Central Londons bas made no further progress this week, and the 
experiments which are being conducted in the disposal of pas- 
sengers' tickets are regarded as the preliminary to a system of 
graduated fares. Great Northern and City Preferred А shares 
are back to 3. Metropolitanas, however, jumped several points to 
464. 

One of those singular rumours that seem to emanate from no- 
where was in circulation this week, to the «ffect that some kind of 
agreement respecting fares was in course of arrangement between 
the Metropolitan Railway, the District, the Certral London ard 
the London General Omnibus Ccmpany. The report lacks even à 
semblar.ce of possible verisimilitude, and is only worth recording as 
a curiosity of the imagination. 

Falls in Edmundson's and Urbans are the cnly feature, except 
that of steadiness in other shares, in the Electricity Supply list. 
The Preference shares of the former company are down toa nominal 
price of 3-4, and business was done on Monday at 60s. Urban Pre- 
ference crumbled to the same low level, and the Detenture stock 
fell 2 to 964. Edmundeon’s Debenture, also а 4} per cent. stock, 
stands at 89. Brush Preference at 30s. are 2e. 6d. lower. 

Movements in the Telegraph list are somewhat divided on balance, 
The dividend on Anglo-American Telegraph stocks caused а 1 per 
cent. decline in the Ordinary, to 62, but the Deferred, after touching 
224, is still a point higher at 21%. This has been caused as much 
through covering purchases by bears as by any supporting orders on 
the part of the public. Direct United States Cable shares bave 
hardened 4, but Direct Spanish were unaffected by the declaration 
of the usual 4 per cent. dividend on the Ordinary thares. Eastern 
Extensions again are weak, losing { at 134, but Eastern 
Telegraph stock continues firm at 140, Western Telegraphs 
regained their small loss of last week. Marconis are weaker, and 
Reuters have lost 10s. to 7]. Globe Telegraph and Trust Ordinary 
eased off to 1014, but recovered to 108. 

Monte Video Telephone Ordinary are lower at their par value 
ofasovereign. In the National Telephone group, the only change 
is j fall in the 34 per cent. Debenture stock, and 4 rise in the 
Preferred to 1071. 

There can be no doubt that the long-continued fall in British 
Electric Tractions is causing pronounced uneasiness amongst share- 
holdere, and the appearance of the next report is awnited with keen 
impatience. The Preference have fallen 128. 6d. this week, to 63, and 
the Ordinary are not better than 3j, while the 5 percent. first 
Debenture stock at 105} is two points down. ‘Traction issues 
are not very good on the whole. Anglo-Argentines lost 4 from both 
Ordinary and Preference shares. Belgrano "A" Preference shed 3 
at 53. There is a significant drop of no less than four points in the 
profit-sharing notes of the Underground Electric Railways of 
London, bringing the price down to $0. The approach of the 
redemption period, instead of making the price better, causes а steady 
shrinkage in the value of the notes. London United Tramways Pre- 
ference are without change, but Metropolitan Electric Tramways 
Preference fell у, to 16s. 104d., notwithstanding the new North 
London extensions. Calcutta's are down on the dividend just 
announced. 

In the Miscellaneous list, Willans & Robinson Preference at 34 
are à lower, while Callenders at 103 are § better on the week. 


— —.......ñß:;!.̃̃;—;..—..k. 


Widnes and Runcorn Transporter Bridge.—The 
report of the working of this bridge for the half year, which en 1 
with December 31st last, shows that the total income was £2,011, 
which included £23 15s. received from the National Telephone Co. 
as way-leave. The total expenditure was £2,372, leaving a 9 5 үе 
the half-year's working of £361. Of the expenditure, £891 was 
paid as wages; £361 as repairs and renewals; and as working ex 
penses at the bridge, £180. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
озок nusnese Gone Rise Presen 
Present NAME or | Dividends for the lass Quotations о — wosk nue | o Field 
Issue, 4 Bhare, Apri. 2nd. April 9th. Po, © |790 —| per cent. 
1908. А Highest Lowest. б d. 
$5,008 | Amason Telegraph Oo.'s shares, Mos. 1 00 36,000 | 10 Nil 8 — 8} = 2 ue ur 
14.800 | © Do. do, 6% Debs, Мов. 1 ю 1,868 Hed. 100. | Ni 8 — 8. 1 — 85 M d Кл Б: 
660,660 | Anglo-American Таштар oo e- | Btook | 618. 108 M 106 2101 107 16% 5 612 2 
8.40 658 ро. do: A Prot. „ ook | ae 90j— 91 212— 23 $24 | 90 | +1 | 719 1 
60,000 TEER та 5 % Mort, Deb. Brock Вей. | 100 | .. 99 —101 99 c e Же 
9,087,060 Bung. 500 year 4 & Deb. Bk. Red. Stock | 4 $ ҮЗ — 95 x ef Жый г" 
16,000 Saba 1 ee m ee ee ee 10 ‚0 { 1 17 1 “л 17 164 ЕА Бед Б 14 8 

4001 Direct Spenish Tm t Ord. dE $ rt. — b xd P > 586 
1 e " . са - íi К re 
„ pen „ O cont er” | 5 M dnd du 22 tti 
Si Pre Ute pie Cie Deli imi % 45 eee m M n р 
60, ect W. India ө, g. „lto % NS ВЕ а, 

4,000,000 | Eastern Telegreyh, Ord. Rock .. ee Steck | 7 € 181 —142 157 -Ms 3404 | 189 iu : 15 { 
2,000,000 Do. 83% Pref, Воск .. 100 | 88% 108-108 105 —108 1 Я 3 34 1 
гооо Eastern рели] oe и and China Tele. aS 1 5 105—107 106 —107 1064 105 ae 8 14 9 
995400 | Eam & В. Afric, Tel. 4 мр Db., 1 to 8,000, red. 1909 100 | 4% m с ie " [81858 
200,0003 | Do. 4 % Reg. M. Debs. (Mauritius Zub.) 1 to 8,000 | 35 | < ои 9 юн! ió 6 0 0 
181,9] | Globe Telegraph and Trom .. 1 | огы 131 ey DE PE 8 
181,127 Do. do. 6 % Pret e| 10 |6% И а 85 -à 83 6 4 
150, 00 | Great Northern Telegraph, of Copenbage n 10 015% b7 — = * 
88.100 { Halifax and Bermudas Cable, 44% In мон} 100 43% 99 —101 90 —101 is “+ oo 491 

* Debs., within Nos. 1 о 1,900, Red. ва — 60 . | 8814 

Ро | Marooni's Wirelone Tele ec we io .. | 68 — 60 ы „„ ee. poma] N 
966,197 | Marconi's Wireless Telegraph.. ..  .. .. 1 |N . 1 1 1 20% "n — | 4141 
72,680 | Monte Videc терн Co., Ltd. Ord. * 1 |8 4 ө 1 — ] — 14 p: Аз . 4 16 5 
2 225.000 National Te one, Db Btock ee ee ee 100 6 104 — 106 104 —106 105 104 е 4 14 4 
16,000 Do, do. 6 Betas Ist Pref. ee es 10 6 6 6 % 10 13 10 — 19 1 А 3 48 4 
20.60 De do. 125 о Саша, Ard Pel ao 00% 8 5 5 | ва ba 6— 5 . lc ig 
А . © А 5 
200000 | De. do. €, Deb. Stock Red. `.. Steck 83% | 84 4% сеи 100 —152 ae ei ЛЕ 
117088 Do. do. Я 2 рер. steck Bed. 100 | 4% |4 * 114 iy тА M 27/9 К — 01544 
m s ошаш) “р and Heco. 1 0 Ara tally paid 1 5 e e C i" йыз ! : 416 0 
р 0. 2. m ae oe * Н 
‚100,000 | Ро. do. 2 Red Deb Ser 10 | a% | 9% — ge 5 ә > EET M 
100,000 Pacific & жез ай Tel., 4 % Guar, Debs., 1 to 1,000 10 { & 2 4 % у 7. 8 ET me — 1 3 0 о 

, eu r’ ee ee ees n 4 R 8 

000 | Telephone Co. of Egypt, `4 95 Deb. Red. s „ 100 | „| 4; 49% | 99 —103 99 —103 ss iS E 

8:161- Lat marine Cables Tex й cen. 169% |6 6 D 38 а mah ТЕШ "op юз 
оа — рова, wi 1 65 60,000 H 2 А FE i 7 — i » С] aid 

0. m. еї. d 4 
19,941 Do. Deb... Stock | 54 | 5 5% 09—09 0 —11 REI a 
Me pulum epo NS mias |: ape ЕЕЕ: 

Қ of America, ; ч С р и 818 5 
160,000 s Betograph, Ld. No ar. by Bras, Sub. Tel. | 100 | 4% | 4 get id Top 13 iss | i 1 619.1 
907,980 W elegra ы? ов. 1 E 980 ae 10 q 1 си 01 —104 9 | 3161 
68,821 | West Indis and Panama Te ei e ә 10 Ni н К 5 | 1690 
“ee | pa de бсш cor» Wi | а орсо 

4 n е Un. б ee ee * 5 M as 
юп | Do, йо 69 Debe, Nos. 4% % . 100 |6% | 6 * |5% sid. —1⁰2 AEN EE PRI 
Т — — 1 Including arrears, 
PLECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| | 

270,000 | (Арас Арена» таш Nos. 980,008 to 510,007, 8 | 8 * 8 % | 8%] 72— В | jà— 1 | "id Tis | EPI : 

» , ee ee — 1 — 112 
ШЫ eee , e e 
995,100 | Auckland E, Trams., б % lst Mort. Deb. Steck. 100 ва Ба БА Б % | 104 —107 so cal ay | 70% n | reve 
880,000 . L to 590,000 1 17% 30 95 30 $5 lea 1 1 1 4 : . 815 7 
Do. % Cum. Pref. 1 to 100,000 . “ 1 |6 6 6 oe E x » ve. 165 1 9 
85,00 | British Aluminium, Ord., 2,001 to 60,000 „| 6 „ 177 7 e| £ 5% : * en 
40,000 Do, do. т Cum. Pref... ee ee 6 Nil q 1 е зи 53 53 \ ne 5 4 4 
20,000 | Do. ёо, 14 % Cum, Pref. ..  .. 85 | NI 6 6 js — — — 6 y A ae aT 
30,000 Do, do, 49% Funding Ceris. ..  .. ‚|4 4 101 2306 101 —105 p i 415 8 
900,000 | Do. do. X Loch Leven Debs. — .. | 100 | ea | ee | ass ius E rs 126 —130 128 г Аз 419 4 
800,000 Do. Cum. Perp. Pref. Stock. <. | 100 100 —102 100 —102 Е С : 483 
299,000 Do. í 18% Mort. Debs., 1 to 6,260 .. 40 4 % 12 05 124—10ʃ ) ib '" 14 83 
ТП asm шеспе: Power Debs., 1 to 2,900 % ^ t 8 % k2— 32 at 739 | 636 | - { ' 8 б 

88,901 0 actio Cu, ae  , өө ae em л 1 qo 6 — 

пан. De. 25 6 ро mp uc ub T 5 ча 101 m 98 лов 100 * | a | -3 4211 1 
1,448,658 | Do. do. Pery. Deb. Воск .. | Stock | 5 W | 5 p MM m ЖЕ ae ad Es ur. 
£10,178 | Do. do. % Ind Deb. Block Red, | М0 |... 0 100 "xd | ест ... 7210 
100,000 | British Insulated and Hels Cables co æj 5 864416373264 +m @ ^ — 6 2: .. E 0 
600,000 Do. бо. 44 96 ist "Mort. Deb. Red. 100 | 4 | d 44 o- 92 — 96 | 92 — 96 | А А es 4 13 9 

212,000 | British Thcmecn-Houston 44 % Ist Mori. Debe. ;. | 100 | EL E : ск 

400,000 ipee Westinghouse 6 96 E 001 0 48.060 6 6% кп Fun. IR 11 (1 — H 7i P oe Ni 
| ' ' | 5 — te i2 25 2 5 15 11 

2 — vcri, Linley б. 4% Mort, Deb. Stock’ .. 190 EY. 1% 4% 4% сый | did D X Nil 

row à бе ee | ууз. pee A i 
60,000 1 Do. 6% Cum. Pret. ..| £l | Nil| Niü| Ni... 1 мю pde X S6 315 
105,781 Brush Mlecteical Engineering, Ord., 1 to 106,781 .. ая 1 шя Ж ‘= 1 14— 1 s A. ep бё 2 
150,000 Do, Non-com.6% Pref... ..| 4 |6% 6% 6 a, 80 — 02 — e 
185,000 Do. 4% Perp.Deb Shook Ger Bet | 44% 4% qb dx в — na x | 2 |o v | is B 
195,000 Do. Eorp аво Бер. Brock.) Biock 54 33 3— 4 cea | 656 | ++, 816 0 
0000 | Buenos Ayres & Belgrano, 10100000 | Б 3 4% 3 + | Be 5 8 вр рж 5H 3 
40,000 | "Do 6% Cum, Pref., 1 to 40,000] Б еф 6 Ё уж 1 d 65 . 352 n 
97,600 Do “В Se 1 to 27 oe ee 6 6 6 б АСА 104 —106 104 —1C6 с. | , | 4 14 4 
18,200 Do. Deb. Block e > 100 5 HS оог 101 2404 1d? | 3 | 416 2 
106/00 | Calcutta Trams., 1 to 105,000 ——7* 2 6 |85 |в%|. nae 10 8 | . |-ài5090 
82,610 Do. 105,001 to 187,610 .. 5 5% hm | 57 ы | a — 1461 
80,000 5 % Cum. Pref., Nos. 1 to 99,890 5 es ||) rss : 44% 106 сив 106 —103 А | 165 : | 4841 
860,000 Do. 13 % las Deb. Bock — .. q | 100 E. 4 4 ese с n 1e: 6 105 
86,000 | Callender's Cable Construction share ..| б „ 5 — a 53 о i 4 611 
40,000 Do. 40. 6% Com. Pref. .. с |09 00 5%). | ot SP dcs 105 pu rud 

800,009 Do. do. 449, let Mort. Deb, Stock Red, | Stock | 44 4% | 4% a Е .. „ un 
491,929 Cape B. Trams., 1 to т ee ee ee 1 10 6 È ee 1 1 & 1 ee, IA | 24/4 is zs | 4 11 5 
зү Coatner-Keliner Alkali, 1 to 460,000 .. .. | 1 (44/6 e — 103 —10^ | e] 488 
dos, HA E its Mori, Deb mod | 100 4E 1 %% вао | вт t és . 514 4 
un ander 8 d. Stock | as [Bock 4% 4% 4% 4 pas 0 „2 = | eae or a 
E- ume na ieie ig ig zE poa DR coiii 
Ону and Boosh London Rallway oo ee Stock | 1 40 — 43 os x oe d 2 
A indie md oaa rt, Reg. Debe., 1 to : Ў y Кый ы: Lus 15 i ed ae | a 0 

& о 8. — | ез oe 
600 ot £100 and 901 to 11,000 of £50 Red. | . |5% 5% 5% |69 | | | 


— —ä — — — 
© Ape period of nine months. чино, on Liverpool Stock Exchange. М Unless otherwise stated, all shares are fully paid. f Interim dividends. 


And bonus of 10s. Manchester Shere List. 
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ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COA. en 


— e — 
| 
Btock Closing | Closing Business done | Rise + Pre 
ї | sen 
i НАМЕ, - S Quotations Quotations | week ended ot | Yield. 
Bhare РО April 2nd. | Mar. 25th. April 2nd, 1907. Fall— | per cent, 
| ә 
| 

t 1908. | 1904. 1906. | 1906 Highest Lowest. 4 в. 4, 

360,000 | Dick, Kerr & Oo., 1 to 900,000 .. T $3 os 1 .. (10% 110 % | .. lim 1 11— 1 | as ; 618 4 
805,000 Do. do, 6 % Cum, Pret., 1 to 805,000 .. 1 6% 169 |69 - 1:55— l4xd| 1A— 1 ed “a + 419 0 
294,150 Do. do, 44 % Deb, Stock .. ү ee | 100 51 44% | 44% |44 101 —104 10] —104 ШТЭН LM Ks 467 
60,000 | Dublin United Trams. (1896), 1 to 60,000 Ф 10 55% | 6 % 6% - 144— 15} 141— 15} li| ee ^ З ЈЕ 8 
59,987 Do, 6% Pref. between 1 and 60,000 10 6% 6% 6 131— 14; 131— 14; MT $e өө 818 R 
99,961 Edison & Swan Utd., '' A shrs., £8 pd., 1 to 99,961 6 Nil | 9495 | 489 lài— 1 lim 19 26 0.53 9 
17,189 Do, '* A" shares, 01—017,189 s б Nil 4% 43% 4— 24 — 24 | , T 8 6 9 
819,478 Do, 4% Deb. Stock Red,  ,. * 100 151% 495 | 4 R5 — 87 R5 — 87 | t 419 0 
72,220 Do, 6 % 2nd Deb. Stock Prov, Certa. all pd. 100 5 5 5 — — 92 | мә — $2 | +4 5 8 8 
112,100 | Blectric Construction 1 to 112,100 .. * % E 4%, Nil | Nil = 10 — тһ | 6/8 5/6 5 Nil 
81,890 Do, do, 7% Cum. Pret., 1 to 81,890 9 19% 179% 17% 11— 2 la— 2 | + 700 
900,000 ро, йо. 4 % Perp. Ist Mort, Deb, Bk, | Btock 1 4% 49$ 4 Bl — 84 Bl — 84 А * 415 В 
25,000 General Electric Оо, (1900), 5 % Cum. Pref, х 10 5% 5 5 86 — $ КЕ 9i | es 59 4 
200,000 Do, О, 4 X% Mort. Deb. „Stock 4% 4% 4% | 4 е2 — B5 3 12 — £5 „ Р | ae 443 
78,000 Gt. N. & City Rail Pref. Ord. “А " 4 9 1 to 78,000 10 8% 1 4 | 4 Bj— 3j 21— 8 - os -à |1013 4 
86,000 | Greenwood & Batley 7 % Cum, Pref. * " 10 1% 17% 17% |7 104— 10; 10t— 103 | v2 уз 613 4 
80,000 Do. do. 6% Mort. Debs. ds 100 6% 1595159515 102 —103 102 —103 rd Мк 417 1 
300,000 | Henley's (W. T.), Telegraph Works, Ord. .. Б 115 9% 15 % | 16% 15 12 — 13 12 — 13 | c. # T 328 515 8 
200,000 Do, do, 44 % Pref. .. ee 6 44% 44% 44% tł — 54 (i— £ i | оа .. .* 8 15 7 
150,000 Do. do. 44 Mort. Deb. Stock | Stock 44 O | 4496 44% 1 107 —109 107 —109 | “Р s b >" 4271 
60,000 | Indla-Rubber, Gutta-Percha & Telegraph Works.. 10 10% | 5 % | 10% 10 151— 16+ 154— 163 * ov д 6 3 1 
87,600 Liverpool Overhead Railway, Ord. .. * - 10 19% | 14% | Nil | N lij— 1% ló— 1j А - + 4 Nil 
10,000 Do. do. Pref, £10 paid 10 5 5 6 5 6 — 7 6 — 7 ; | 784 
600,070 London United Trams (1901), 1 to 50,007 10 39369 | 8B 96 1 3 7— 8 7— 8 è un 815 4 
899,980 Do. do. 60,008 to 100,000 X 10 8% 6% 89 3 7— 74 i— 7 59 3 
125,000 Ро. йо, 5 % Cum. Pref., 1 to 125,000 .. 10 56% !5%) 6 < 71— 8j Ti— Bj “1 514 3 

1,881,000 Do, йо, 4% Ist Mort. Deb. Stock 100 4% | 4 965 | 4 «i } 85 — 90 85 — 90 She | 86 4 su 

814,016 Metropolitan Electric Trams, Defd. .. ] Nil Nil N — , = A Nil 
500,000 I'o. Бо Cum. Pref. ee 1 5 pA b o D 1 -— ( — 17; | * 5 11 1 
850,000 Do. 14 9% Deb. Stock Red. fa c xml! BB . | 44% | 44% | 44 96 — 99 97 — 100 б +1 410 0 
80.000 | Peebles (B.) & Co. 6 €, Cum. Pref., 20,001 to 50,000 Б „ 6 169% 1 4%,— 443 nA ; : 610 8 
215,500 | Potteries E. Trc. " i 1 6% 5% 4 9 i— i — 3 '| 563 
445,500 Do. 596 Cum. Pref 1 5 5 5 j — 1 1— S 13 13/3 oe 618 4 
945,000 Do. 44% Deb. Stock А = * 100 44% | 44% 43 94—1014 984 —1014 100 994 488 
87,850 Telegraph Construction and Maintenance * 12 20 % 15 95 1596 1 29 — 31 20 — 81 302 Ax 515 5 
150,0001 Do, 4 % Deb. Ваӣв., 1 to 1,500 Red. 1909 100 4% 49% 49% | 4 100 —10: 100 —10€ * - = 317 8 
699,200 | Undergd. E. R., Lon., 6% Profit Shar. B. Nis. А 56% Ба 83 — 8 16 — 19 8 e] - 198 
66,666 Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 6 ) 96 Nil Nil l — 14 lài— 1 - í - ' Nil 
66.666 Do. 6% C. P., 80,001 to 80,000 & 195,001 to 141,668 5 6 „ Nil Nil 9à— 4 8j— 4i 81/3 | 79/44 | +4 Nil 
16,574 Do. 4% lst Mort, Deb. Stock . . T 100 4425 (4961895 186 9 Ti — 82 11 — 82 77 b 417! 

ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromle nt) D.L. & P., 1 to 14,008 m e Ц 53 NT — 53 xd 42— ti oe ee ee 649 
70,000 p E» do. ‘a 96 1st. deb. stock .. | 100 * 44%, | 99 —101 99 —10 i bs 5 490 
% | Вгошрра кем. Bieg, ГА. Bap Ve э Pret. | 8 ман та т- | toe | pon | ou оте 
10,202 . о. е е . EE — — en oe oe 
896,876 | Central Electric Supply € % Guar. Deb. Stock .. | 100 5 15 14 | 100 —108 | 100 —108 ke is | 8178 
000 ны Gross и ва ectrioity Supply  .. - | 4 16 5 $, а= : "om У b. s de ; 
80,000 е е » L] e ; gy ^ T- -— ee . oe 
[] “oi Undertaking” Cum. [] b i" D 4 % 32— d 8y— 4 oe ee ee 6 b 11 
422.400 Do e t % De Fed. ee * - * 8 i % pm a pa 41 ee @e H р i 
Chelsea Electricity Bu . e.. о oo oo * 355 i— a T T 
175/0001 Do. d | с Д % Deb. Stock Бе. | monk AP e ie ог от „ | wal bn 
Ci of London ес. в е — 0,596 D Ж, oo — Ya ee 
0:000 7 Do. 6 Саш. Pref., 1 to 40,000 ee ee 10 D 0 Ж, 6 0n Ji -— 12 11 — 19 1014 [E f [E 5 0 0 
0003 Do. 6% Db. Stk., Вог1р. (iss. at 115) all pd. oo 65 6 5 % 121 —194 121 —194 E T 408 

800,000 Do. 43 W 2nd Db. Stk., Prov. Orts., all pd. | 100 o | 4396 | 44 44%, 97 —1C0 97 —100 8 a 4 10 9 
40,000 | County of Durbam Electrical Power, Ord. .. T 4 5 28 4 v 8$— 4 ха 8 4 T se s 4 0 ; 
60,000 | County of London Mlectrio Di Ord. 1. 40,000 | 10 4 leg 7 a 92 ^ '8 s 31 6 

of 6 [] e е % — * oe 
40.000 . до, 6 €, Pref., 60,001—60,000 | 10 6%/6 a, 10 — 11 10 — 11 10% Ng | .. | 601 
600,000: Do. do. Deb. Stoch eat | oes 4 d 44%, | 105 —108 105 —1C8 ae js i 4 8 0 
400,000 Do. do. 8nd Deb. Stock .. | Stook % | 97 —1C0 97 —1C0 8 . ; 4 10 : 
0 . um. eco ee - — 

650000 Do. йо. 44 96 1st Mort Deb. Stk | 100 Hi H 44% | 88 — 91 88 — 91 s. ais 4 12 15 
10,000 Folkestone, 1 to 10,000 ee ее ee ee ge 6 54 1) b5$— 6b— 94 ee ee oe { т 8 
10,000 Do. 5 96 Cu ‚ Pref., 1 to 10,000 ee ve 8 ee б 5 0 5 — xd b == ee ee 0 0 

‚000 Р 1st. Deb, Stock T ee | 100 d 44 44% | 87 —100 97 —100 ws ss es 4 » j 
11.080 Жел юс к d Knightsbridge Eleotrio Ord. .. б i34 104 10% s 65 1 — 9 a 6 0 0 
Sn ап в ое * . =з - ee ee oe 
20.008 Do. do. do. 4% Deben. Stk. Stook 4 4 4 do 97 —100 97 —100 : ME “2 4 0 0 
111,000 83 eee Corporation, Er Ord. - ч H H % u- 51 H- 11 ә а, : M : 

в e е tee А» униле ee ee ee 
,000 Menon en BDlectric Supply, 1 to 100,000 .. ве 6 10 10 8 % — a t2— 64 “+ БА 5 А 9 

96,131 ; $ Cum. Pret. 1—71,106 ..| 6 44% | 44%, 4— 5» 5 5 EL 

290,001 Ро. 4 1st Mort. Deben. Stoob ee 4 do 106 —110 106 —110 EET ee 4 3 

960, 000% Do. 9% Mort. Deben. Stock Redem. | Stock 819, | 90 — 98 60 — 93 D sg we 8 15 10 

950,000 | Midland Hleotrio Corporation, 44 % 18% Mort. Deb. 100 43% | 95 — 98 95 — {8 964 oe es 4 3 А 
67,991 | Newcastle-on-Tyne we i T T ee 6 8 B 8 % 8 X 71— 73 ха 71— 73 $* - oe б dd 
75,000 Do. 5 % Prel., 1 to 16,000 m ee 5 b b 96 b ED 5 — 6 xd 5 — 6 ee oe ee 4 15 5 
10,862 | Notting Hill Eleotrio Lighting Ге oe ee 10 6 1 7à 74%, | 12 — 13 12 — 18 vt vs б 1 

,000 . do. 4 % ist Mort Deb. | 100 4 4 4 4% | 95 — E8 xd | 95 — 98 és T ee 4 T 
20,000 | Oxford, 1 to 96 and 407 to 20,310 T ee A b 64 1 7 e 52— 64 | b5j— 6 * А б l8 
000 Do. 4% Deb. Biock ee ee ee oe ee 100 4 4 4 49 96 — 98 96 — 98 • · B oe 4 7 8 
40,000 Bt. James’ and Pall Mall Electric Light, Ord. .. 6 n 144% 123% 10^, 7 7 Th— 8 81 8 Е 5 1 í 
, А 79% Pret. 20,081 to 40,080 6 |7 7 7 1% | 64— 7 6— 7 Pa ae e | 428 : 

150,000 ро. do. at p> рер. Book Bed. ee | 100 Bà 84 % | 93 — 95 8 — 95 Ў a 35 Ml 
19,000 | Smithfield Markets Electric Supply, Ord. .. oe 6 4 6 4 il | 11I— 4 | Ji- 2} és ex АА 1 2 
50,000 Do. do. do. 4% Deb, Stock Stock | 4 4 4 41 72 — 76 72 — 76 и га о 9.1 

South London Electricity Supply, А we ee b B é 4 «у, 291— 25 хӣ 93— 2i = а en 5 $8 
120,000 South Met. Eleo, L6. & Power, Ord.. ee ee 1 Sà 24% E i | mem 7 ev. . s ee 8 1 10 ` 
117,968 Do. . 9% Pref... _.. 1 7 3 1 1% là— 18 — 14 25 23/9 - b 24 
000 Do. Do. 1$ 96 1st Deb. Stk. 100 4 47 44% 100 — 103 xd 109 —]( 3 ee ae ee 4 6 8 
i Urban Hleotrio В ly, Ord. ee ee ee ee 6 b b b 5 o 2 — Вха 2— 8 | . ee 8 0 
Do. . 6 Cum. Pref, ee ee 5 b b Б 5 % 8#— 4% ха З= 4 65 | ee ==; 8 6 5 
Do. do. 4 V 1st Mort. Db. ВК, Red 100 Ks 44% | 97 — 100 ха | $5 — 98 90 1 5 —2 4il 1 

110,000 | Westminster Electric Bupply, Ота. .. .. .. 6 1 14 % (18 & |19 9— 10 9 — 10 94 | 9 $e wq 8 H н 
61,979 É Do do, б % Cum. . oe 6 b 6 5 $$ 54— 63 Bi~ 63 o8 | с» ee 31 

| 


— À 


Shares not officially quoted :—Mackay Companies, ord., 10—12 — 14, Pref. 70—79 — 14, 


t Unless otherwise stated all shares are fully paid. f Interim dividends, 


— — 


Bank rate of discount 44 per cent. April llth, 1907. 
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PROCEEDINGS OF INSTITUTIONS. 


Gas Engine Efficiency. 


IN Mr. Dugald Clerk's recent paper on the Limits of Thermal 
Efficiency. in Internal Combustion Engines,” read before the 
INSTITUTION oF Суп, EmGINEERS, the author referred to the tests 
made by the Institution Committee on three engines of 5-in., 9-in. 
and 14-in. cylinder diameter respectively, giving an indicated horse- 
power of 6, 24 and 60 respectively. The Committee was satistied 
that, with good engines giving their best economy, the actual 
efficiency divided by the ideal efficiency would vary between 
.0'5 and 07; the best results were obtained with the most efficient 
designs, an inefficient design being one, for example, that involved 
too great a cooling surface. Tests had also shown that high flame 
temperature considerably decreased the efficiency, which goes to 
prove that there was much more rapid loss of heat to the jacket. 

In the three engines tested, the mechanical efficiency was assumed 
to be 88 per cent, and calculating the 1.H.P. from the B. H., the 
efficiency ratios were found to be 0:61, 0°65 and 0°69 in the above 
three engines respectively, which points to а comparatively small 
increase of efficiency or economy of large above small engines, only 
a matter of 12 per cent., as between the small engine of 6 H.P. and 
the large one of ten times the size. According to the tests of the 
Committee, the three engines gave the following results :— 


A a C 
Exhaust waste, per cent. ... 35:3 400 39:5 
Jacket waste, per cent. ... 235 29:3 250 
Radiation, per cent. se. 76 10°0 73 
B.H.P., per cent. .. 267 23:3 29:8 
931 107°6 101°6 


The results are not very satiafactory, departing, аз do two of 
them, so far from 100 per cent., but it is somewhat difficult to 
measure up these wastes of the gas engine with accuracy. Then 
piston friction appears in the water-jacket heat, so that there is apt 
to be a measuring twice over of some items, since the friction loss 
or 1.Н.Р.-—В.Н.Р. is first deducted and then partly given back again. 
Mr. Clerk, therefore, corrects the foregoing balance-sheet by 
assuming first mechanical efficiencies of 84, 85 and 86 per cent. 
respectively, and the friction percentages of total heat as 5'1, 5:0 
and 4'9 respectively, and he deducts this from the jacket waste, and 
corrects the water-jacket heat to 21:0, 26:8 and 226 per cent. in 
the three instances, and thence he deduces the new balance-sheet 


ав follows :— 


a B C 
1 waste 41:1 371 39:9 
et waste : DN =. 
"True radiation с 271 29 ˙6 25˙4 
I. H. P. eee 31:8 33:3 34 7 
100:0 100 0 100˙0 


The difference between the jacket plus radiation losses in any 
two engines should be three times the difference between the 
indicated horse-powers, assuming that a third of the heat going into 
the engine is converted into work. . 

Mr. Clerk made experiments in 1854 upon a closed cylinder with 
а moving piston. The engine was run at normal speed, and the 
explosion made to occur with shut valves, and the gases were then 
alternately compressed and expanded, and the effect shown by 
successive indicator diagrams; the mean specific heat of the gases 
was deduced, and from this tne adiabatic may be calculated from 
which the ideal efficiency is found to be 39:5 per cent., which shows 
that the actual engine has converted 88 per cent. of the heat which 
it possibly could convert into indicated work. This is for engine C, 
for which the heat flow during explosion and expansion was 161, 
the heat in the gases at the end of expansion was 493, and the 
indicated work 346, or the same as that found by the Committee, 
but the heat flow is less during expansion, and the exhaust gases 
contsin more heat. About 21 per cent. of the heat in the gases at 
the end of the expansion passes into the water jacket up to the end 
of the exhaust stroke, so that the actual heat in the exhaust is 
greater than it appears by some 25 per cent. The author has made 
testa of a small engine, which check the resulta of engine C very 
closely. The paper is an interesting one on a difficult subject. 
It is by no means easy to secure exact heat balances from gas 


engines, and much has yet to be learned about them. 


Central Station Supply Economies. 
By A. M. Тлугов, M. I. E. E. 


(Discussion by the INSTITUTION oF ELECTRICAL ENGINEERS, 
Birmingham, March 13th, 1907.) 


(Concluded from page 421.) 


Mr. A. WyLLig (Walsall wrote: For storage on consumers’ 
premises, I doubt if anything at all can be said on account of the 
complications, difficulties, inefficiency and ‘expense. The third 
definition is confusing. Load may be reckoned in H.P., but 
certainly not in H.P.-hours, and the energy given out by the motor 
does not concern the question in any way. The definition should 
then read “ consumers’ load factor is the ratio of the average load 
to the maximum possible load.” The definition of internal diversity 
factor needs alteration. The words at any instant should-be 
omitted. With regard to the equation given at the end of defini- 


— Ф ————— — 


` саве of a station running with а 
station running at the most ec 


unit. 


1d. per unit, it is, in my opinion, commercially possible to supply 


tion 5 (unrealised diversity factor), the word ld 1 
struck out. The equation is of no use at all, and if an 


average value for the diversity factor is inserted, it is uatrae. 
I do not know who firat discovered the diversity factor, but I have 
In the diagram, fig. 1, the 


. not found it to justify its existence. 


word average must ha struck out from “3,000 Kw., average 
load" on the horizontal axis. Mr. Taylor is not considering the 

n average load of 3,000 kw., but a 
onomical load, i.c., 3,000 KW. main- 
tained constant all through the 24 houra:" 4 lb. per unit is the 
coal consumption ander these conditions. The ordinate therefore 
above 1,000 kw., for example, ought to represent the coal consump- 
tion per unit for the same station running with a uniform load 
throughout the 24 hours of 1,000 xw The division between 
the running and standing charges is quite arbitrary, although 
Mr. Taylor prefaces this investigation by the statement, the 
deductions that follow are financially safe." The line са, 
which is produced backwards on fig. 2, Mr. Taylor says cats 
the vertical axis at 22,000. This is, as I stated, a pure 
assumption. The diagram in no way proves that that would repre- 
sent the standing costs. ‘I'he solution of the problem given 18 wrong. 
Taking Mr. Taylor's conditions that— 

Y 121 Z _ 124 
X 25 ча у 30 

and substituting the values that these give for Y and / in the 


equation, we get ав a result— 
X = 2:654, Y = 1329, Z = 17107. 

Mr. S. H. Ногрем (written communication): Mr. Taylor refers to 
the restricted-hour system of supply, with its attendant disadvan- 
tages to the customer, hut does not mention the system based upon 
the use of a double-tariff meter. On its first adoption some difficulty 
was experienced with the clocks, but I believe that а reliable clock 
has now been on the market for some time at a reasonable cost. 
Quite а large number of station engineers are now adopting this 
system. So far as I can gather, its effect upon the load factor 18 
practically the same as a rigidly restricted (but perhaps not rigidly 
enforced) hour supply, while it obviates any serious Inconvenience 
to any individual customers on special occasions. | 

Mr. P. J. PRINGLE (Burton-on-Trent), in a written communica- 
tion said: I am a strong believer in the supply of power on the 
restricted-hour basis, and I bave, within the last year, been pushing 
this very strongly. In Burton-on-Trent all power taken on tbis 
basis is supplied at 1d. per unit, with reductiona as low as jd. per 
unit in the case of very large quantities. The restricted-hour system 
offers to our very best customers about 33 per cent. reduction in 
their bills, and to shorter-hour consumers considerably more. Three 
of our lareest consumers, baving between them 20 motors with & 
total of 1674 H.P., bave altered their hours of work во as to coincide 
with the restricted hours. We bave also accepted a good deal of 
power load for refrigerating plant purposes on the understanding 
that such power will not be supplied after a certain date in autumn. 
The net result of the introduction of this system is that we bave 
connected or in hand 377 н.р. out of a grand total of 58" н.р. This 
financial year we have received approximately some £750 revenue 
from consumers actually connected on the restricted-hour system, 
and next year, including the applications in hand, we shall get 
approximately an additional £1,000 on this account. The whole of 
this revenue is, of course, earned without its being necessary to 
allocate any capital charges at the station or on our general system 
of mains, and there is no doubt that in our cate capital expenditure 
for future extensions will be postponed for a considerable period. 
Another effect of changing over existing consumers on to the 
restricted hour system, is. that this year our maximum load has only 
increased very slightly on last year—a little under 5 per cent.— 
notwithstanding the fact that this year our motor connections have 
increased eome 240 H.P. In addition, our output for motor units 
will have increased some 155 per cent., and our combined load 
factor for lighting and motor supply improved nearly 25 per cent. 

Mr. E. M. HoLLINxOSwOR TH (St. Helens), in a written communica- 
tion said: With an average combined load factor of 45 per cent. 
the coal consumption of 477 lb. per unit generated at St. Helens 
(lighting, power and traction. slack at 6s. 9d. per ton , agrees very 
closely with that point on the coal diagram, fig. 1, which represents 
the weight of coal for a similar load factor. On the other band, I 
consider Mr. Taylor's figure of 8 to 12 1b. per unit too high even 
with a station supplying for lighting only. With regard to the 
restricted hour supply, manufacturers generally will not agree to 
restrictions and complications. Storage batteries on consumers' 
premises would certainly be a means of greatly improving the 
station load factor, and also of ensuring better voltage regulation ; 
but by adopting such a system the central station engineer will run 
considerable risk of losiny some consumers altogether. A consumer 
having installed a battery, will more readily be persuaded to put 
down the rest of the plant necessary to generate his own current. 
Chiefly on account of being able to utilise their space to better 
advantage, two large consumers are taking a supply from our mains 
for a portion of their works, although they are generating their 
own electricity at a total cost slightly lower than our charge per 
We must either decide to leave the power supply alone, or 
adopt rates that will enable electricity to compete economically 
with other forms of energy. With a total works cost not exceeding 


Jarge consumers of energy for power at less than ld. per unit. Аз 
the motor load develops, it will undoubtedly overlap the lighting 


load to а greater or lesser extent, depending upon local conditions, 


but the revenue obtained from the new business will more than 


-compensate for-any-addXional eapital and. other charges that may 


become necessary. 
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Mr. R. K. Мовсом (written communication) : There are always 
two sides to a bargain, and Mr. Taylor speaks as a seller. There is 
a great tendency on the part of the suppliers of electricity to try 
and make their load suit their plant, and naturally because it is 
cheaper to do this than to get а plant to suit their load. Hence 
various suggestions of battery sub-stations, batteries on consumers’ 
premises, restricted hour clauses, and the like. Now two questions 
are always suggested by a paper like this:—1. Under what condi- 
tions can one generate for one’s self more cheaply than one can buy 
electricity. 2. Are some of the very low power charges of recent 
date financially sound. In considering question (1), the magnitude 
and nature of the load, the site of the factory, and the nature of 
the product are important factors. If the load of a factory is of a 
constant and fairly steady character, it is generally possible so to 
arrange the plant as to give, with an overall load factor of 25 per 
cent., a running plant load factor of from 50 per cent. to 75 per 
cent., and also effect a considerable saving in standby loeses, &c., by 
always working definite hours. А station supplying } million units 
on a running plant factor of 60 per cent. can generate at a works 
cost of 4d., and a total cost of 8d., and one supplying one million 
units under similar conditions at 3d. and 6d, and so on, figures 
which would leave very little profit for an outside supply. Take a 
well-designed private supply with modern engines running on a 
good vacuum and with high-pressure superheated steam. Suppose 
it is fitted with two 250-Kw. and one 150-K w. sets, and turns out 
one million units on a 60 per cent. running-plant load factor. The 
fuel per unit will be within 10 per cent. of a first-class public 
supply’s figure, and very likely be better by reason of the power 
of adaptability of a private supply. The extra wages for a private 
supply is a small item on a million-unit output, and will be 
compensated for by the reduction of staff charges. Generation 
dead charges would be low, on the good load factor presupposed. 
In such a case, if & public supplier quotes below the figure at 
which the internal station can supply, it is almost inconceivable 
that it can pay for.the mains and make a profit. 

Mr. JECKELL (Coventry) said: Let them assume that a station 
had & standby station ready and willing to supply the energy 
demanded. The boilers were in readiness, the pressure was up to 
the normal, the engines were turning round, and the men were all 
at their stations. Every cost after that must be a running cost. 
Obviously, practically all maintenance charges and all repairs, were 
running costa, not standby charges. If the engines were only asked 
to turn round without supplying any energy, the repairs on them 
would be practically nil. Mr. Taylor suggested as a basis a type of 
plant which could be bought now, but it should not be overlooked 
that the principles underlying the paper pertained to certain 
stations which had been laid down in the past in order to supply a 
lighting load. The plant in those stations would not produce 
energy at the cost per unit for steam or coal consumption that Mr. 
Taylor had mentioned in his paper. Mr. Taylor seemed to think they 
could not supply a power load under 167d. per unit, and on that 
point he (Mr. Jeckell) agreed with the remarks previously made by 
Mr. Shawfield. In 1903 the number of units sold for lighting in 
Coventry was 454,000, and the power units 112,000. The total cost 
of those, according to Mr. Taylor's figures, amounted to £8,139, 
which showed а remarkable agreement with the actual cost, viz., 
£8,148. But the actual loss made by the undertaking was 
£189. Taking the year 1906, according to Mr. Taylor's 
figures the total cost ought to be £26,000; the actual 
cost was £17,000. The revenue obtained from the power units was 
only 17124. The actual experience, therefore, seemed to show that 
there was something wrong with regard to the calculation of the 
power figures, for supplying at 1°12d. they made a profit of £2,240. 

Mr. J. P. Kemp contended that the term which Mr. Taylor called 
the “plant load factor was the original load factor enunciated by 
Mr. Crompton many years ago, and defined as the relation of the 
actual output of a plant to what would be its output if worked 
continuously day and night for the same period. In any case he 
contended that the maximum demand had little or nothing to do 
with the standing charges at the station. If they had a certain 
capacity of plant installed they must be prepared to run it. 
Therefore the whole of the losses in the station—and they were a 
very important standing charge indeed— were proportioned to the 
plant they were prepared to run. The radiation loss from boilers 
and steam pipes was one of the most important things a station 
engineer had to contend with. A staff that could cope with a load 
of 1,000 xw. could also cope with a load of 2,000 кж. quite efficiently. 
No more plant was put in, the original plant was simply being run 
at a higher average load. He had found if they were to put on a 
restricted hoar supply, say up to 100,000 units a week, the whole 
thing could be turned out at a cost of about 15d. per Kw.-hour. 

Mr. H. Jackson said it should be borne in mind that the day- 
load supply, by rendering it possible to run the station more 
economically, helped the lighting consumers by bringing down the 
cost of supply at the station, and if the power supply were not 
superimposed upon the lighting supply, the charge to lighting con- 
sumers would have to be considerably higher. On that account he 
thought that a proportionately greater bencfit should be given to 
the power consumers than Mr. Taylor had assumed in his 

aper. 
: Mr. W. A. ViGNOLES (Grimsby) wrote: Members may be 
nterested to see the curves prepared by me from tests made in 
1907, showing the total water to the boilere, and the total steam 
condensed for various loads. It will be seen that the plant is now 
more economical, this being due to a larger set having been 
installed, and to electrically-driven condensing plant being in use 
in place of the steam-drivon. The water pumped to the boilers at 
640 xw. is 33 lb. per Kw.-hour, while the steam condensed is about 
95:5 lb. per xw.-hour. T have added the curve for the Allen- 


Westinghouse set noted by Mr. Taylor. 


In the course of a lengthy reply, Mr. A. M. TAYLOR said: Several 
speakers have misunderstood a paragraph in my paper to mean 
that the figure arrived at for Liverpool, was that which I considered 
the lowest obtainable for the standing charge for motive power 
supply. I wish to disclaim any such intention. Ав stated in the 
paper, I consider that ?d. per unit is about the lowest value for the 
standing charge for this class of supply, if we take values of ststicn 
load factor for towns having large and consequently typical motor 
loads, rather than values which only obtain in certain specially 
favourable localities. The figures given for Liverpool are merely 
introduced to show the effect of dividing up the standing charges. 
The figures are not up to date, and may have greatly improved 
since I received them. In reply to Mr. Shawfield, I quite agree an 
to the advisability of debiting the ordinary interest- pay ing 
motor load with those items of «litional expense incurred by it, 
and none other. I do not, however, agree that it is possible to 
supply, under the conditions he postulates, 2,000,000 units at 0'6d, 
unless the works considered is one of mauy such in the district, 
which is unlikely, considering the population. With regard to 
the charges debitable to the ideal load," let us assume that а 
group of large manufacturers using, say, 5,000 H. p., were to offer 
to take electric power for the whole of their work, demanding this 
power only after midnight (i, putting down and maintaining 
their own accumulators), if, in return, they could obtain such 
power at the bare running expense, deduced as per my paper 
as regards coal, wages, repairs, &c., plus, say, £2,500 per 
annum for net profit. Would it not be advantageous to close 
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with such an offer; especially as it would add 5,000 E. P. to 
existing connections, and probably materially improve the load 
factor of the station? Or would it be better to lay down new plant 
and mains to the extent of 2,000 Kw. at an expense of £150,000, 
and just succeed— perhaps not even this—in repaying interest on 
capital borrowed without & penny to put by for reserve fund or to 
reduce the lighting rates of charge? In this connection I think 
it is a «trung argument for exceedingly low terms for non-peak " 
loads, that the Newcastle Corporation has accepted an offer from tie 
Newcastle Electric Supply Co. to supply it with current at non 
peak hours at the low figure 0°384d. per unit. The Newcastle 
Corporation has to generate its own current during peak hours. 
Similarly the L.C.C. proposed to supply current to the London 
Municipalities at non-peak houre, at a price which would be 
equivalent to about 0:35d. per unit. But for the high price of 
coal in London this would, of course, have been much lower. Mr. 
Fedden asks about space required for accumulators. I may say that 
a room 14 ft. x 8 ft. will accommodate cells for an installation of 
100 H.P. Also the estimates from which my curves of expenses 
are taken include an allowance in the way of pecuniary compenss- 
tion for floor space occupied. As regards maintenance, this is to 
some extent dependent on capital cost, and on number and size of 
celle. The small cells hitherto necessary for supplying а 20-H.P. 
motor would cost 80 per cent. more, per kilowatt, than the large 
cells which I propose. The number of cells is about sth of that 
hitherto considered necessary. Iam not prepared at the present 
time to disclose my proposals for maintaining these cells; but it 
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than three years. Mr. Vignoles asks, Why not put the batteries 
into sub-stations? І know of no reason whatever why they should 
not be successfully introduced into eub-stations, wherever the stand- 
ing charges on supply exceed 1}d. per unit. But in those same towns, 
my scheme would permit of great reductions in the cost of power, 
while the sub-station scheme could only begin to show reductions 
over existing supply when the existing costs were over 2d. to 1d. 
per unit. An example will make this clear. The sub-station 


battery, having to deal with a peak of five hours’ duration (from 
root to root), costs about £19. per kilowatt which, at 6 per 


cent. interest and sinking fund and with a 15 per cent. load factor, 
But in 


works out to about 0°24d. per unit received from bus - bars. 
a rapidly-developing scheme, the capacity 
installed in the main station or sub-station 
is always some 50 per cent. in excess of 
the maximum demand, on the average, 
hence the value of 0 24d. is raised to 
036d. per unit. Add another 036d. for 
maintenancs of cells as contracted for 
with the Storage Co., and we get 072d. 
per unit received from bus-bars. Add 20 
per cent. for energy lost in booster and in 
cells, and we get 0:86d. for every effective 
uait supplied to feeders. Add interest, &c., 
charges on L.T. feeders and distributors, 
and we get, for 15 per ceat. load factor, a 
total of 1:164. per effective unit delivered 
to consumer's premises, as taking the place | 
of the whole of the existing standing elg 
oharges of the supply. Where the peak | 
was of less than five bours' duration, of i 
course, better results would be obtained. 
Mr. Bowden's remarks are vitiated by 
the fact that he is talking about “running 
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plant load factor," while I am talking p 
about (total) plant load factor.” Unless ps 
Mr. Bowden has changed bis views since 
his article in the ELECTRICAL REvIEW 
last August, I am in substantial agreement 
with his allocaticn of costs for power, as far, in fact, as his deduc- 
tion of the standing charge of 50s. per Kw. installed. But, at this 
interesting point, he forgets to tell us that the consumer will still 
have to pay a standing charge amounting to 0°73d. per unit because 
tbe consamer’s load factor is 30/3:3 = 9 per cent., though the station 
load factor is 30 per cent. Does Mr. Bowden wish to suggest that 
we should divide the cost per unit, as ascertained at the station, 
by the diversity factor? As regards the details of my scheme for 
which Mr. Kemp asks, it is impossible to give these in a few words. 
I may, however, explain that in the case, for instance, of a 200-H. p. 
installation having a 15 per cent. load factor, I would provide а 
100-K w. (to 120-K w.) motor-generator, wound for 440 volta on one 
side and, say, 50 volts on the other side. During the times of peak 
load this motor-generator would be connected to the motor circuit, 
its low-voltage side being connected with some 28 very large 
accumulator cells (charged during the previous night). A time 
switch acts, through a relay, on the field rheostats of the two fields, 
causing the cells to take up the motor load through the intermediary of 
the motor-generator. The circuit, which is supplied by the latter, is then 
automatically disconnected from the town mains, and the cells 
continue to take the load till closing time. By using these large 
cells the capital cost per Kw. is very much less than with the 230, 
or more, cells that would otherwise be necessary ; and, partly on 


; TABLE С. 

n. Hp. Units sold Unit Con- ` Observed ` Station Lr. 
con- еш | ur. per POET „ versity , Ace 
nected. . annum. | annum. (Retos: f Rd I, factor. | пошо 
3,500: 2,183,000 610 74% 830, 43 30% 
9,00 4 000,000 | 425 53% 3.500 23 13:95 
9,800 4,750,000 | 485 ^ 6% 3,300 2:5 16 555 
4.000 1,360,000 . 340 | 44% | - 500. 68 31% 
3,900 1,940,000, 500 619) ' 110 30 | 20% 
1.600 1.060000 ` бє . 84% 600 23 200% 
630 504,000 800 10 200 27 29% 

H. P. HP. KRW. 
32.920 15,797,000 — 480 69, 10.030 28 | 18% 
aver. aver. aver.) (average 
T _ (aver), (ате?) i ever) arene) 
| | | less than 
50 720 Ex de x lh мым i xus — 16% 


this accouat, and partly because of the fewer and larger cells, the 
maintenance costs come down rapidly. With small installations 
the effect is still more marked. Оп a 200-H p. installation, with a 
15 per cent. consumer's load factor, the units bought from the town 
mains are 270,000, and the units delivered to the small motors are 
D This comparatively high efficiency (87 per cent.) is owing 
d the fact that only about Tath of the total energy sold is put into 
e cells, the small motors being supplied direct off the town's 
mains during the rest of the year. The cells occupy a space 28 ft. 
4 9 ft., or 14 ft. x 18 ft., which can be subdivided if wanted, and 
е motor-generator occupies a space of only 10 ft. x 4 ft. 
ж Wyllie's own efforts at formulating and restating my crude 
948 are not above criticism. For example, the statement that x 
neris the consumers’ load factor appears to be a “ pure assump- 
ion.” The other two terms in his equation I do not dispute ; but 


DIAGBAM SHOWING ALL 


when he goes on to say that the equation “proves” that the 
diversity factor is only the reciprocal of the consumers’ load 
factor in the case of a 100 per cent. load factor at the 
station, I beg leave to differ. It is quite easy to conceive 
of two cases occurring, one in the forenoon and one in the afternoon 
of the same day, where the station load factor (taken in each case 
over a given period of four hours) is, in the afternoon, double what 
it is in the morning, the consumers' load factor being.constant, but 
the diversity factor being doubled; i.e., the product of the diversity 
factor and the consumers’ load factor is, in each case, equal to the 
station load factor, in spite of the fact that the ratio of x to y has 
altered. Table C gives a record of actual facta, as nearly as І have 
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THE lTEMS OF EXPENSE COMPRISED IN THE CONSUMERS’ BILL, 
AS STANDING OR RUNNING CHARGES. 


been able, through tbe kindness of several station engineers, to 
obtain them. Allowing for the night loade, there is shown to be 
not only a diversity factor of greatly varying value, but one that 
does approximately vary in an inverse ratio to the consumers’ load 


factor. 


Electric Power Installation at Grangesberg Iron Mines, 
Sweden. 


By G. RarpH, M. I. E. E. 


(Abstract of paper read before TRE INSTITUTION Or ELECTRICAL 
ENGINEERS, at Neiccastle-upon- Tyne, February 4th, 1907.) 


THE mechanical arrangements of this installation were designed by 
Mr. Eric Nordenstrom, and the electrical machinery by Mr. 
Clayton. The mine receives power by three-phase current at 70 
cycles, 8,500 volts pressure, from a water-power plant 18 miles dia- 
tant, the pressure being reduced to 430 volts for use. А 400-н.Р. 
winding engine is driven by direct current through & motor- 
generator, with a Tudor battery of 243 cella, having a capacity of 
900 ampere-houre; the generator is given а falling characteristic 
by the use of reversed series winding on the field magnete, to 
enable the battery to share in the load. The winding drums are of 
the tapering spiral type*, connected by a friction clutch, with a 
motor at the outer end of each dram, the armature being mounted 
direct on the drum shaft. Each motor has 16 poles, and is designed 
for an output of 500 B.H.P. at 38 R. P..; the current density in 
the armature conductors reaches 10,000 amperes per sq. in. at 
starting. At present the machines are coupled in series, but when 
the pit shaft is deepened they will be coupled in parallel, and the 
speed doubled. The controlling apparatus is very simple and 
efficient, the whole of the operations being effected by one lever. 
Resistance is inserted in the armature circuit at starting, and is 
gradually cut out by the agency of compressed air, which also 
actuates the circuit-breakers and brakes. 

The speed of winding is 10 ft. per second for a shaft depth of 
900 ft., beyond which, as above mentioned, the speed will be 
doubled. Те normal load is 5 to 74 tons in the bucket, and the 
maximum load, including the backet and unbalanced rope, is 10 
tons. The time for acceleration is 10 scconds, and the current 
reaches a maximum of 1,300 amperes for a few seconds, about half 
of which is supplied by the battery. The period of winding varies 
from 33 seconds light to 80 seconds with 8 tons, the speed being 
from 25 to 12в.Р.м. The maximum efficiency (theoretical energy: 
actual energy) is 55 per cent. with a load of 4 to 5 tons, falling 
to 50 per cent. with 8 tons, and the energy used amounts to nearly 
1 Kw.-hour per ton. 

Compressed air is supplied by a large compressor driven by an 
induction motor, at 75 1h. per sq. in., for working rock drills and 
other purposes. A separate winding gear driven by an induction 
motor is used for winding the men, and a 100-k w. motor-generator 
provides direct current at 500 volts for the mine locomotives. 

There are three electric locomotives employed in the mine. 
Each is equipped with two motors, capable of exerting a draw- 
bar pull of 600 Ib. at a speed of 73 miles per hour. The tube weigh 
about 6 cwt., and carry a load of 23 to 34 tons. They are мүн 


lx Ой A ee 
* See illustration, ELECTRICAL REVIEW кра 
21et, 1906. ^ ‚ page 996, December 


mL e eie ай — — 


аена E RE | DS Ьаала 


620 "THE ELECTRICAL REVIEW. 


[Vol. 60. No. 1,698, Arar, 48, 1000. 


ашан 


made up in sets of about eight, but occasionally the locomotives 
haul sets of 16 tubs. The current at 500 volts is collected from 
overhead wires supported on insulators spaced about 13 ft. apart, 
the rails serving as the return. Siemens bow collectors are fitted 
on the locomotives, there being two on each, one for each direction, 
the leading one being always out of contact. Earthed guard wires 
run alongside the trolley wires, to minimise the danger of the 
miners getting a shock from accidentally touching the live wires 
with rock drills or anything else they may be carrying on their 
shoulders. There are also several little portable hauling engines, 
mounted on trucks, each consisting of a motor coupled to a drum on 
which a wire rope is coiled. There are used for drawing tubs out 
of galleries extending beyond the main roads, which are not 
equipped for the electric locomotives. The mine is well lighted 
with electric lamps. 


OF DOGMATISM IN SCIENCE. 


By W. M. M. 


Амр as for the over much credit that hath been given unto authors 
in sciences, in making them dictators, that their words should 
stand; and not consuls to give advice; the damage is infinite that 
aciences have received thereby, as the principal cause that hath 
kept them low, at a stay, without growth or advancement. 

Bacon: Advancement or Learning. 

Dogmatism has been wittily defined ав grown up puppyism, 
but modern scientific dogmatism has scarcely had time to 
grow up. It is mainly of the present century, though it was 
not unknown in the latter part of the nineteenth: and, of 
course, no respectable dogma can reach adolescence under 
100 years. Tt has increased, is increasing, and ought to be 
diminished. 

The last generation of scientific men did not dogmatise ; 
they never wearied of insisting that scientific truth rested on 
evidence, not on authority ; onthe duty of questioning all 
our beliefs, and of carrying inference no further than is 
warranted by the evidence. Faraday said that he could 
never quite understand an experiment till he had seen it; 
Tyndall was ever urging his audiences to repeat experiments 
for themselves ; Sir George Stokes, accustomed to the severe 
reasoning of mathematical physics, professed himself amazed 
at the loose inferences current in biology—the biologists 
might now throw back the charge, with some reason, at our 
modern physicists—even the late Prof. Tait, positive and 
dogmatic in form and language, as he often was, always 
rested on argument. and abhorred conjecture ; the whole 
spirit of ecience in the greater part of the nineteenth century 
was undogmatic and anti-dogmatic. 

Whence has come the change? For that there has been 
a change is too conspicuous to be denied—or if anyone is 


disposed to deny it, I think I shall be able to produce in the 


course of this article sufficient, evidence to shake his con- 
fidence. | 

Опе reason, I believe, lies in the enormous expansion of 
science. We аге obliged to take many things on trust for 
aheer want of time to verify them. No man can find time 
to verify a hundredth part of the experiments he is inter- 
ested in ; and such things as tables of constants must needs 
be accepted by most of us as accurate, till they are super- 
seded by others calculated or observed to a few more decimal 
places. But with regard to theory it is otherwise. The 
man who accepts a scientific theory because Lord Kelvin 
says it is true, is probably right in his belief; but that 
belief is worthless as an intellectual asset unless he have 
followed and understood the argument ón which it is based ; 
in all probability, moreover, he has not во much as а clear 
conception what it is he believes. He is like a man who 
should believe that the difference of the squares of two 


numbers is equal to the product of their sum into their . 


difference, because а competent mathematician said it was 
зо; or, in a favourable case, because he had tried it for two 
or three pairs of numbers and found it correct. Sach a one 
is “a heretic in the truth; his belief is right, but he has 
no right to it; it is undigested mental food, а source of pain 
not of nourishment. 


But if the growing tendency to take things for 
on the authority of those who ought to know is bad for the 
scientific public, it is even worse for the scientific authpr. 
It tends to recklessness in statement, slovenliness in demon- 
stration, and inaccuracy in thought. | 

Our scientific writers scarcely trouble to conceal their 

contempt for a public which opens its mouth and shute its 
eyes to take what they wil give it. They are іп a hurry 
to *take date" for every new guess, and if the evidence be 
so slender that they cannot blind themselves to its insuffi- 
ciency, they take great credit to themselves for putting ont 
their theory as only à working hypothesis, highly probable 

but not yet an established truth. As a rule, their confidence 
in the gullibility of their audience is justified ; the caution 
is neglected and the guess swallowed, sometimes embellished 
and added to till its very author be driven to protest. 
Meanwhile, à needless burden is thrown on the few who are 
really anxious to satisfy themselves as to the truth of the 
matter. Not only have they to sift the wheat from the 
chaff, but they must scrutinise every step lest a fallacy be 
introduced unawares. Time was when the student of physical 
science might pass over lightly the mathematical calcula- 
tions that adorned the page. So long as he had an eye for 
an equation, as Oliver Wendell Holmes calls it, and could 
see the method and the drift of the argument, it was not 
necessary, there and then, to check every line ; he could rely 
on the author’s competency to do his sums correctly, or, 
since all men are fallible, to discover bis mistake from the 
unexpected nature of the result, and to go over and correct 
it; and satisfied with the soundness of the method, he could 
pass at once to the result. But now such confidence would 
be misplaced. A fallacy may lurk in a coefficient or the 
suppressed assumptions; a flaw in reasoning is covered by 
an “it is evident," which, as Clifford said, means I do 
not know how to prove,” and even a palpably incorrect result 
is interpreted by some adroit sophistry to mean something 
else, and an absurdity is elevated into a dogma. 

I should like to illustrate this point by reference to a 
particular case of some importance, though I know that in во 
doing I am touching the very Ark of the Covenant, and 
must expect the appropriate punishment for my temerity. 
There are certain well-known equations to be found in every 
advanced text-book оп electromagnetics, connecting the 
electric and magnetic forces in а medium. I would quote 
them here, but that I know the eight of a differential 
equation causes many readers to turn the page, and I wish 
as many people as possible to read this. I can write of them 
in perfectly general terms, and the equations themselves are 
to be found (with a few obvious misprints in sign, since 
acknowledged and corrected) in Prof. Fleming's valuable 
book on Wave Telegraphy,“ pages 291, 292. There is an 
underlying assumption in these equations that measurements 
are made in C. G. S. units. 

One of the results of this investigation is that the velocity 


of an electromagnetic wave is 1 Now p and к are 
| ¹ K 

defined as the ratio of the permeability and specific inductive 

capacity respectively, to those of air, i.e., each of them ів 

here unity, and since we are using C.G.S. units, this means 

that the velocity of the wave is a centimetre per second ; а 

result manifestly ridiculous. 

If a financier, investigating the affairs of a great company, 
were to get the answer to a calculation in the form of a few 
pence where he had expected.something of the order of 
hundreds of millions sterling,* he would naturally suspect an 
error in his calculations, and try to find where it was ; that, 
however, is not the method of the firm of Lodge, Rücker 
and Co. They tell us that we really don't know for certain 
what a penny really is, and that, when the nature of bronze 
is better understood, it will be found to be just as likely 
to be a hundred millions as anything else ; and they advise 
us to abandon the accumulation of superfluous wealth, and 
to come and sit at their feet and learn how the world is 
made. And the marvel is that the auditors have taken them 
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* The ratio of E100, 000,000 to 1d. is of the same order as, but 
rather leas than, that of the velocities in question. Therefore, for 
purposes of illustration, I have exaggerated somewhat the scale of 
commercial transactions. 
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at their word for more than 20 years, and have never looked 
into the account to see the origin of the blunder. I propose, 
therefore, with permission of the Editor, to audit this 
account, and. to show that the suppressed dimensions 
of p and K have nothing whatever to do with the case, but 
that it is a sheer mathematical error. | 

Опе advantage of working with algebraical symbols is 
that there is no particular need, except at the beginning and 
end of the calculation, to trouble about numerical values or 
to consider the units employed. They may be systematic or 
arbitrary ; the only condition is that they be the same 
throughout the calculation. But that simple condition is 
not fulfilled in the equations in question. Both electrostatic 
and electromagnetic units are involved, and are inextricably 
mixed. Imagine the confusion there would be if, in a com- 
mercial calculation, metric and English weights and measures 
were used simultaneously and quantities denoted by symbols, 
if you could not tell whether a letter m stood for m miles 
or m millimetres, whether a particular sum of money were во 
many francs or so many pounds. There would be an easy 
way out of that tangle. A clerk with в conversion table 
could go over the whole calculation, and put it from the 
beginning into the same system. But the very completeness 
of the electrostatic and electromagnetic systems, and the 
mutual interdependence of the units on one another, 
precludes that solution; while getting units of electric 
force into line with those of magnetic force, you are liable 
unconsciously to substitute a new unit of force for the dyne, 
perhaps to have more than one unit of force implicitly 
involved, and so with other physical entities. | 

Fortunately there is one simple resource—to change, ad hor, 
the unit of time, retaining those of length and mass, and 
let all the other units vary accordingly." As the unit of 
time is diminished, those of velocity, electrostatic quan- 
tity and magnetic pole, and the electromagnetic unit 
of current are proportionately increased. The units 
of force and acceleration are increased in the duplicate 
ratio. 
But the electromagnetic unit of quantity remains always 
10 coulombs, for the increase of current just makes up for 
the shortening of time. It is the sleeping hare, and the 
electrostatic unit of quantity is the tortoise that is bound to 
catch it up. The two are equal when the unit of time is 
reduced to the 30 thousand millionth of a second 


сЕ , and then all the units аге the same in the 
3 x 10” 
two systems. 
units, and, therefore, cease to talk nonsense. 


symbol need be altered. ->= is still the velocity, and 

u K . 
p and К are still each unity ; the velocity of the wave is, 
therefore, the new unit velocity of 3 x 10! cm. per second. 
The unita are most of them a trifle unwieldy, and no one 
would recommend them for practical use; but, as pointed 
out above, that does not matter to the equations; they only 
ask for consistent units. 

Now, if this argument be sound, and I can see no 
possible reply to it, it should rid us for ever of the night- 
mare of “suppressed dimensions.” It were an interesting 
speculation whether, if these coefficients did not exist, it 
would be necessary to invent them. That is to say, if all 
known substances had been of the same permeability, and 
all dielectrics of the same specific inductive capacity—a 
quite conceivable state of affaire—would anyone have 
thought of introducing и and к, suppressed dimensions, 
and all solely for the sake of misinterpreting Maxwell's 
equations? Of course, the suppressed dimensions of p and 
K will remain in the text-books till they also are 
suppressed, 

This digression has taken me somewhat away from the 
main question of Dogmatism in Science," and I dare not 
trespass longer, at present, on the editorial indulgence. But 
I have two or three other dogmas to slay, and something 
More to say about dogmatism in general, for which I hope to 
find another opportunity. 


The equations now contain only one set of 
Not one 


-— — - 


— ——— — ——— — — m 
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It would be equally effective to change the unit of length, but 
pi c consequent on that of the time unit are more easily 


SUCTION GAS PLANT v. STEAM. 


Вү AN ENGINEER. 


Ix making any fair comparison between the cost of power 
by suction gas plant and steam plant, it is necessary that, 
in the first place, the power requirements shall be similar 
in all respects. This condition renders the problem difficult 
of solution, because there are a number of considerations to 
be carefully weighed between the two systems. Suction gas 
plants can be obtained for powers as low as + B.H.P., but so 
can steam plants; however, the economical running of a 
Steam plant is dependent both upon the amount of care 
and skill bestowed upon the arrangement of the installation, 
and upon the ability and application of the attendant. 

Unless all joints are carefully made, the pipes well covered 
to prevent condensation, and stoking performed in an efficient 
manner, the running costs may be doubled or quadrupled ; 
these unfavourable conditions cannot affect suction plants, 
for gross carelessness would res:!t in the stoppage of the 
engine altogether, while during ordinary running the high 
efficiency is maintained at almost the same figure as can be 
obtained under the most careful test. 

It is common knowledge that in the stoking of a steam 
boiler, the question of economy depends greatly upon the 
skill and care of the stoker, while any interruption of the 
generation of steam, causing a cooling of the pipes and 
engine, results in rapid condensation, and therefore waste of 
heat; the suction plant is not subject to loss from such 


‚ Causes. 


Then, again, the obtaining of high steam engine efficiency 
depends greatly upon the extent to which the steam is 
expanded, and the application of auxiliary apparatus for 
condensing; thisis well shown in the following diagram :— 


Pence per B.H.P. hour, 


Cost or STEAM POWER. 


While it is a fact that the ordinary high-pressure non-con- 
densing engine equipment is a great eater of coal, the extra 
first cost, &c., of increased expansion and condensing 
plant practically puts it out of the market when applied 
to small power units; so in most cases where steam 
power is employed, this is the type with which the suction 
gas plant most successfully competes, owing to its higher 
efficiency, even in the smallest units. The following figures 
relate to high-speed condensing steam plants of 35 and 


160 H.P. :— . 
Cost of Steam Poicer.* —With coal costing 128. 6d. per 


ton, and an evaporation of 8 lb. of water per lb. of fuel, 
used for driving a high-speed condensing engine, the 
following figures have been calculated :— 


Brake horse-power iis ai ws ae 35 160 
Weight of fuel per B.H.P.-hour ... i bs 4 lb. 3°5 lb. 
Area of engine and boiler house, sq. ft. ios 680 1,419 

T | £850 £1,976 


Total cost of plant... xe E i 
Capital cost per B. R. p. E T — &243 £12:4 


ANNUAL CHARGES. 


Interest on capital, 4 per cent. ... з “з £34 479 
Building, maintenance and deprcciaticn, 5 per 
cent. ... а N ine i - £115 £21 
Engines and machinery, maintenance and 
depreciation, 10 per cent. .. e РР £24 £80 
Boilers, maintenance and depreciation, 12 per 
cent T -— jd js p £35 £72 
Fuel... ys -— - "T d ia £130 £440 
Lubricant, waste, &.. £20 £55 
Wages, remova] of ash, &c. £95 £140 
£350 £887 
Annual cost per B.H.P. £10 £5'5 
0 89d. 0`494. 


Cost per B.H.P. per hour ... 


J d ³ A y ee SCARE ERE 
: is Mr. H. Ade Clark. — Meeting of Inst. of Mechanical Engineers. 


A further estimate of the cost of steam power is given 
below, where the annual running costa of plants of 25 and 
100 Н.Р. have been estimated by Ernest A. Dowson (in a 
paper before the Birmingham Association of Mechanical 
Engineers, April 17th, 1905); while for comparison, the 
costs of running suction gas plants of similar capacity have 
been prepared from figures given by Mr. Dowson for semi- 
water gas plants, adjusted to the suction system :— | 


ANNUAL Cost or RuxmiNG POWER PLANTS. 


High-speed steam engine, with Lan- 
cashire boiler. Coal, 5 Ib. and 4 lb. 
per B. H. . per hour respectively, at 
12s. per ton oe ate zs 

Water, 4 gallons per n H.P. per hour, 


25 B. H. P. 100 B. H. P. 
£90 8 0 4289 5 0 


at 9d. per 1,000 gallons jx 10 2 0 40 0 0 
Labour, at 15s. and 27s. per wee 

respectively ... on "m. "m 37 10 0 67 10 0 
Interest, depreciation, &c., at 10 per 

cent эй ves esa s 35 0 0 100 0 0 


Total £173 0 0 £496 0 O0 


Suction Gas AND Gas ENGINE. 


Coal, 1*5 lb. per B. H. p. per hour, at 20s. 
per ton... se 


m КУ 985 £45 0 0 £180 0 0 
Water, 2 gallons per в.н.р. per hour, at 


9d. per 1,000 gallons... 5 6 8 21 6 8 
Labour at one-third steam 5 12 10 0 22 10 0 
Interest, depreciaticn, &c., at 10 per 

cent. - и Vas з 25 0 0 65 0 0 


Total £87 16 8 4288 16 8 


— ————— 


A further comparison between a 20-H.P. steam plant and 
a suction gas plant has been given by a writer in the Gus 
Engine, U.S.A., as follows :— 


Cost per Cost of 20 M. p. 

B.H.P. for 800 days 

per hour. of 10 hours. 
Steam, coal at 148. 7d. per ton ... 1'24d. £311 5 0 
Suction producer, coal at 178. 84d. per ton 61d. £153 15 0 


In these cases, interest and repairs were taken at 15 per 
cent. of first cost ; oil, fuel, attendance, &c., were all added in 
the costs. 

Suction gas plants, therefore, enter upon the field of 
power requirements at much lower power units than those 
for which steam is applicable, say from 4 h. H. P., and find 
the greatest demand for powers ranging to about 150 B. f. P., 
although they are available for still larger powers, even up to 
units of 2,000 H.P. 

The difficulty in arriving at a fair comparison between 
steam plant and suction gas plant is that due to the local 
cost of fuel and water; many statements of cost have 
appeared in print, but these are not of much value unless 
all local conditions, including cost of buildings, &c., are 
actually compared. 

In Great Britain the cost of suitable anthracite varies from 
11s. to 28s. 9d., while the cost of steam coal may not vary 
in equal proportion. 

Water requirements are not on a similar basis for steam 
raising and producer purposes, for in the former а purer class 
of water is necessary than in the latter ; the cost being pro- 
portionate generally to the purity. 

However, it appears that when all conditions are duly 
stated for equal load factors and size of unit, the cost of 
power by suction gas plants will be in the neighbourhood of 


one-half that of steam power, in the smaller units, while as 
the size of the unit increases the advantage of the suction 
plant falls off in the comparison, though owing to the higher 


heat efficiency of the internal combustion engine and pro- 
ducer plant, associated with other advantages of the system, 
the suction plant enters into competition with the highest 
class of steam engine. 

As the.size of unit becomes fairly large, the initial cost of 
the gas plant becomes approximately equal to that of econo- 
mical high-class steam engine plante with accessories, when 
the question of cost turns mainly upon thermal efficiency, 
in which that of the gas plant is about twice that of a steam 
installation. 
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PRIVATE INSTALLATIONS, 


[FROM A LEGAL CONTRIBUTOR. ] 


ALTHOUGH the value of electricity as a medium for dis. 
tributing light and power has long been understood, there 
appears to be a feeling in some quarters that statutory 
powers must be sought before a private electricity supply 
installation may be erected. 

The fact that electricity is usually supplied under a Pro- 
visional Order or special Act appears to give rise to the 
belief that it is illegal for a private person to generate 
current and supply his neighbour on terms which may be 
arranged between them. ‘This is a fallacious view of the 
law. The Electric Lighting Acts, which control and 
regulate the supply of electricity, are enabling only—that 
is to say, they confer certain rights and powers upon the 
holders of a provisional order; but they do not prohibit, 
and only control in a very limited degree, the private 
supply of electricity, and they certainly do not confer any 
monopoly upon those who are fortunate enough to obtain a 
provisional order for a particular district. 

A correspondent has recently drawn attention to the fact 
that Sec. 1 of the Act, 1882, states that The grant of 
authority to any undertakers to supply electricity within any 
area when granted by licence or by means of a Provisional 
Order shall not in any way hinder or in any way restrict the 
grantipg of a Provisional Order to the local authority or to 
any other company or persons within the eame area." He 
goes on to say that while it is clear from this that a Pro- 
visional Order does not confer a monopoly, at the same time 
the Act says that the granting of an Order to one company 
or person shall not hinder the granting of an Order to any 
other company or person. Heargues thatit would seem that 
the granting of a Provisional Order, which confers certain 
benefits in regard to breaking up streets, &c., but at the same 
time confers obligations to supply all and sundry, would 
give some protection against unauthorised competition 
by persons who would not be under the same obligations. 
He points out that unless private supply is prohibited it 
would appear to be possible for the whole of the most profit- 
able area of supply of an undertaking to be taken away from 
the authorised undertakers by a company or person not 
working under statutory authority, and not hampered in any 
way by restrictive purchase clauses. Strange as it may seem, 
however, the law gives no direct power to authorised under- 
takers to interfere with or prevent the private supply of 
electricity in their district. It would be impossible to infer 
any such restriction from the provisions of the Electric 
Lighting Acts. The Act of 1882 made no provision what- 
ever for regulating the supply of electricity otherwise than 
under a provisional order or a special Act. Thus, after that 
Act was passed, whereas persons who supplied electricity 
under a provisional order were subject to elaborate rules 
made by the Board of Trade in carrying out the details of 
their undertaking, the owners of an installation who furnished 
their neighbours with a private supply were under no 
restriction whatever. For instance, by regulations made 
under the Act of 1882, the use of aerial lines was very 
much restricted ; but these rules only applied to statutory 
undertakers. | | 

It was in order to bring private supply companies under 
the jurisdiction of the Board of "Trade that a special clause 
was inserted in the Act of 1888. By Sec. 4 of that Act it 
is provided that where in any case any electric line or 
other work may have been laid down or erected in, over, 
along, across or under any street, for the purpose of supply- 
ing electricity, or may have been laid down or erected in any 
other position for such purpose; in such a manner as not to 
be entirely enclosed with any buüx]ding or buildings, or where 
any electric line or work $0 lai down or erected may be 
used for such purpose otherwise than under and. subject 
to the provisions of a licence or рї па] order, the Board 
of Trade may, by notice served Einon the body owning or 
using the line, require that such lint; shall be continued and 
used only in accordance with conditions and rules which 
they may preseribe. | 

А proviso excepts from the opel ation of the section 
* every electric " line or work laid do n erected by any 
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body or person for the supply of electricity generated проп 
any premises occupied by such body or person: to any other 
part of such premises. Any person failing to observe the 
regulations and orders of the Board of Trade is subject to 
penalties. 
drafted to meet the requirements of this section, the general 
effect of which is similar to thoge which have to 5e observed 
by companies and local authorities which supply electricity 
under statutory powers. To deal with them at length 
would be beyond the scope of the present article. It may 
be pointed out, however, that Regulation 2 prohibits earth 
connection except in the manner there provided. Regula- 
tion 4 limits the pressure between any two conductors or 
between any part of either conductor and the earth to 2,000 
volts. Regulation 14 substitates 100,000 watts for the 
300,000 in the ordinary regulations, as the limit which a 
high-pressure electric line may be used for transmitting. 
Regulation 17 provides precautions against injurious 
affection by induction ; while Regulation 18 contains special 
provisions for the protection of the Post master-General. 

It should be observed, however, that compliance with the 
Board of Trade regulations does not always: completely 
protect a шап who supplies electricity in the manner above 
described. He may have to observe certain by-laws issued 
by the local authority of the district in which bis works are 
situated. 

If he desires to extend his operations far afield, considera- 
tions arise which must be duly observed. Thus he may 
find it necessary to place his mains under or across a high. 
way ; and it is obvious that the highway authority must, 
as а rule, be consulted, either when the surface of the road 
is to be torn up or when wires are to be suspended above it. 
In some cases they own the freehold, in which case they are 
entitled to everything which is below and above the surface 
of the street. In other cases, their authority extends 
merely to the surface ; and so long as the surface and the 
free passage of the public to and fro is not interfered with, 
the landowners on either side, in whom the freehold is 
vested, can authorise the suspension of wires over the road 
at any height they choose, so long as the wires are sufficiently 
high to be out of the reach of passing traffic. 

In urban districts the local authority by adopting Pt. II 
of the Public Health Acts Amendment Act, 1890 (53 and 
94 Vict., c. 59), may acquire power to make by-laws for the 
prevention of danger or obstruction to the public from 
posts, wires, tubes, or any other apparatus stretched or placed 
above, over, along, or across any street (whether before or 
after the adoption of that part of the Act) for the purpose of 
any telegraph, telephone, lighting, railway signalling, or 
other purpose. Again, in the case of London, overhead 
wires can only be erected in accordance with by-laws made 
under the London Overhead Wires Act, 1891. 

Having drawn attention to the fact that the regulaticns 
made by the Board of Trade and the Iccal by-laws must be 
observed by those who undertake the private supply of elec- 
tricity, we have enumerated all the matters to which the 
attention of a person who desires to supply electricity should 
be directed. In other respects he is upon the footing of a 
trader in any commodity. Hecan make what contracts he 
likes with his consumer, and can grant a supply at whatever 
price he thinks proper. Moreover, his operations cannot be 
inter fered with by any local authority or company having 
statutory powers to supply electricity within the district. 


NEW PATENTS APPLIED FOR, 1907. 


Compiled aly for this journal by W. P. T & Co і 
| Agents, 907 че? y W.P. THOMPSON „ Electrical] Patent 
inquiries should be ошоп, Tondon; W.C., and at Liverpool, to whom all 


6,929. "Improvements in tele ч | 
graphy.” Siemens & HALSKE Akr.- GES. (Date 
applied for under Patents Act, 1901, March 22nd, 1906, being date of Application 
бу prd March 22nd. (Complete.) : В 
‘Improvements іп апі connected with electric і M 
A. R. J. Foster and S. G. Spoon. March 22nd. E 
үн $ те in electric arc lamps.” W. J. Davy. March 22nd. 
Hence Ovements in transformers for use in the production cf 
March ud. specially applicable to wireless telegraphy.” б. E. Gairre. 
6966. “ Improv | 
ELrkratCHTAT PE Dents in dynamo -electric machine." Аг GEMEINE 
- (Date applied for under Patents Act, 1901 
» being date of application h Germany.) March 22nd. Compier PS 


The Board of Trade have issued: regulations. 


6,967. “Improvements in motor-controlling rheostats. British THomson- 
Носвток Co., тр. (The General Electric Co., United States.) March 23nd. 
(Complete.) 

6,968. “Improvements in protective devices for electric transmission 
systems.“ BnrrisH Тномзох-Носѕтонм Co., LtD. (General Electric Co., United 
States. March 22nd. (Complete.) 

6,978, “Improve nente in or relating to electric brakes for electro-motors.'' 
M. KALLMANN. March 22nd. (Complete.) 

6,992. Electric railway danger signal." G. NoragIAN NI. March 28rd. 

7,033. ' Improved adjusting device for magneto-electric ignit on apparatus." 
G. A. UNTERBERG ond Е. Нк: мія, trading as Unterburg & Helmle. March Ard. 
(Complete.) 

7,048, “Improvements in magnetic wedges.” British THoMSON-HOUSTON 
Co., Ltp. (General Electric Co., United States.) March 23rd. 

7,05 2. Improved method of regulating the voltage of the electric generator 
of petrol-electric cars." W.A.STEVENS. March Ard. 

7,058. Further improved means for ventilating the dynamo end electric 
potors of petrol-electric automobiles.“ W. A. STEVENS. March 28rd. 

7. 2484/06. Improvements in and relating to electrical commutation 
devices." W. 8. FRANKLIN and S. S. SEYFERT. (Date applied for under Rule 5 
of the Patents Rules, 1905, March 26th, 1906). March 28th. (Complete.) 

7,078. Improvements in apparatus for telegraphic purposes." 8. P 
THOMPSON. March 26th. . 

7,079. “ Electric danger signal alarm for use on railways.” G. NOTARIANNI. 
March 25th. 

7,098. *''Lever.type brush holder for electrical machines." A. A. WATERS. 
March 25th. 

7,141. “Improvements in dynamo-electric differential driving gear more 
especially intended for motor road vchicles." M. ALBRECHT. (Date applied for 
under Patents Act, 1901, May 12th, 1906, being date of application in 
Germany.) March 25th. (Complete.) 

7,154. Improved means for obtaining currents or circuits from continuous- 
current dynamos of less voltage than the normal or maximum voltage of the 
machine." G. LISTER and W. LeatH. March 25th. 

7,177. hnprovements relating to electric arc lamps." Mrn AO FREREA. 
(Date applied for under Patents Act, 1901, April 5th, 1906, being date of аррн- 
cation in Switzerland.) March 25th. (Complete.) 

7,180. Improvements in electrie resistances.” British THoMSON-HOUSTON 
Co., Lrp. (General Electric Co., United States.) March 25th. 

"4181. "Improvements in and relating to electric motor control systems 
and apparatus therefor.” BRITISH TuoMsoN.HovsroN Co., LTD. (General 
Electric Co., United States.) March 25th. 
. 5,182. ‘Improvements in electric arc lamps." BnirisH TuoMsoN-HOUSTON 
Co., Lrp. (General Electric Co., United States.) March 25th. 
7.207. Electro-magnetic sock." W.H. CAMPBELL and W. Speak. March 
1 


26th. 


7,216. “ Improved electric arc lamp." W. C. TURNER. March 28th. 


7,2814. Method for measuring alternating currents," B. Gari. March 26th. 
(Complete.) 
7,246. ‘‘Improvements іа arc ‘amps.” С. A. Кхаргох and R. I. BAGNALL. 


March 26th. 

7,249. In provements in and relating to electric battery dry cells.” J. T. 
KNOwLES. (1, neoln Electric Co., United States.) March 26th. (Complete.) 

7,269. “Improvements in sparking plugs for internal combustion engines.” 
'R. BoscH (trading as the firm of Robert Bosch). (Date applied for under Patents 
Act, 1901, April 2nd, 1906, being date of application in Germany.) March 26th. 
(Complete.) * 

7,275. “Improvements in electric train control systems." А. H. Jackson, 
March 26th. 

7,279. "Improvements in el@ctric are lamps." 
Maxim ELECTRICAL Co., тг. March 26th. 

7,781. Electric fre alarm, with an insulation of paraffin." W. Bornm. 
March 26th. 

7,309. “Improvements in the armatures of magneto-electric and like 
machines." K. ScHArrLER and L. LIr MANN. March 27th. (Complete.) 

1,820. ''Improvements in methods of connecting high-tension spark gaps." 
SALPETERSAURE-INDUSTHIE-GESELLSCHAFT, Ges.m b.H. (Date applied for under 
Patents Act, 1901, July (th, 1906, being date of application in Germany.) 
March 27th. (Complete.) 

7,336. “Improvements in or relating to pole-pieces of electrical machines.“ 
Unione Eveiinorrenica ITALIANA Co., Lro. (Date applied for under Patents 
Act, 1901, March 28th, 1906, being date of application in Italy.) March 27th. 
(Complete.) 

7,358. '' Electric automatic igniter." J, Гіѕ нек. March 87th. (Complete.) 

7.407. Improved method for the manufacture of tungsten filaments for 
cleetric lighting and heating by the reduction of tungstic acid," ALLGFMEINK 
ELFKYTRICITATS-GES. (Date applied for under Patents Act, 1901, March goth, 
1906, being date of application in Germany.) March 27th. Complete.) 

7,408. “ Improvements in and relating to electric locomotives.” BRITISH 


Н. E. AwNcoLD and the 


THomson-Houston Co, Lir. (General Electric Co., United States.) 
March 27th. А | 

7,410. “ Improvements in or relating cto ( marine “electric 'steering.gear. ' 
B. P. HatGH. March th. Е 


7,412. “Tilting shade foc gas, electric and oil “fittings or гапу, other illu. 
minant.” F. W. THonrr. March 2*th. | | i 

7,132. “Improvements in or relatingsto electric, contact-makers." F. W, 
CoorrR. March 2910. 

7,143. ‘Improvements in electric telegraphs.” 
and G. S. GaiMsTON. March 28th. (Completo.) 

7,449. *' Improvements connected with electricity meters." 
March 28th. (Complete.) 

7,519. “Improvements in dynamo-electric machines.” R. M. TiNGLEY. 
(Date applied for under Patents Act, 1901, April 4th, 1906, being date 
of application in United States.) March 28th. (Complete.) 

7,592. '' New or improved pendant or fitting for electric lighting and other 
purposes." J. CasLakkK. March 25th. (Complete.) * 

7,555, 7,556 and 7,557. "Improvements in and connected with electrical 
wiring, whether for electric lighting, motors, telegraphs or other similar 
purposes." Н. W. Hanpcock March 28th. 

7.708. 5. Improvements relating to the electro-depositioa ef metal on 
hollow articles. E. FRIEDHEIM. (Date applied for under Patents Act, 1901, 
March 30th, 19%, being date oí application in France. March 930th. 
(Complete.) 

7,585. Improvements in and relating to the support and arrangement o 


SIEMENS Bros. & Co., LTD., 


W. B. THorre. 


~ filaments for electric lamps." H. RicHarpsox. March 30th. 


: P “ Hüprovements in ега 5 enginer and in means for 
echarging sets of accumulators thereby.” C. I. ADAM . SCHA! E 
Н. STEPHENS. March 30th. 4 П тия ae 
7,637. ‘Improvements in and relating to filaments for i d 
t 
electric lamps." Н. Н. Lake. (Parker-Clark Electric С ] Med. states. 
Marci one, (con cio) ctric Co., United States.) 
7,642. "Improvements in and relating to filaments for i i 
- | | or Incandescent electric 
lamps." H. H. Lake. (Parker-Clark Electric Co. і ; 
СОКЕ) с Co., United States.) March 30th. 
7,644. '* Improvements in or relating to tel : i ion.” 
„ a g ephonic apparatus for installation. 
7651. ‘Improvements relating to insulators for i ` 
ў C electric conductors. 
H. H. Laxe. (W. G. Clark, United States.) March 30th. (Complete.) j 
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EXPIRING PATENTS. 


(Continued from page 544.) 


6,416. “ Dynamo-electric machines, &c." E. THOMSON, Massachusetts, 1 
March 27th, 1898. Relates to the construction and protection of alternating- 
current machinery in which high potentials are to be obtained and oa 
spondingly high insulation is necessary. Dynamos and motors. - The m 
portion consists of & laminated ring having notches in its periphery into w c 
are inserted a series of laminated core-sections, on altern ate members of whic 
These parts are secured between two end plates 
which are carried by a hub on the shaft. The stationary part is built u of a 
-geries of laminated core sections, which are wound with the armature col!ls and 
insulated from each other and from the supporting frame. The armature coils 
are enclosed in oll-containing metallic casings, each of which has its electrical 
continuity interrupted by an insulating joint. Lightning arrester.— This has а 
resistance in the ground connection so ав to limit the current tending to pass to 
earth and so permit the arc to be readily extinguished. 


6,565. Galvanic batteries.“ SIFMFNS Bros. & Co., LTD., and E. F. А. 
Opacu, Westminster. March 98th, 1893. Primary batteries; dry battery. А 
cylinder of zinc is cemented to an insulating base, which may be of wood, 
pottery, or the like, but is preferably moulded from a hot mixture of asphalt, 
aper pulp and resin. On this is mounted a carbon rod which is 
J epolarising mixture of cylindrical shape, and consisting of 
manganese peroxide and pluinbago made up into a thick paste with gum 
tragacanth. The exciting mixture consists of plaster of Paris mixed with flour 
made into a paste with ammonium chloride. The two mixtures (exciting and 
depolarising) are pressed down, covered with a layer of paper, then with ground 
or rasped cork or the like, then another layer of paper, and а stratum of 
bituminous sealing compound, through which passes & small tube serving as В 
exit. Connections.—' The connection to the carbon rod is applicable to con- 
nections to non-metallic electrodes in general. in with 
a collar nut and a clamping nut. It is placed in a hole in the carbon rod, which 
hole has either two grooves at opposite sides or is screw threaded, said grooves 
or screw threads serving to hold in place a conducting alloy, consisting of 
bismuth, lead and tin, which also supports and makes contact with the screw 
pin. The lower part of the screwed pin and the collar nut are tinned to allow 
of their being soldered to the alloy. A tinned wire dipping into the alloy 
may replace the screwed pin. ; 


6,702. ‘* Dynamo brushes." K. Kocu, Westfalen, Germany. March 30th, 1893. 
These are composed of a number of empty metal tubes, arranged parallel to each 
other, the free ends of which bear on the commutator. The tubes may be 
wrapped round with sheet metal, wire or wire web, preferably the last. 


7,866. “Lightning arrester.” E. THOMSON, Massachusetts, U.S.A. April 
18th, 1893. A method of arranging a lightning arrester in an electrio system ВО 
that the induction of the lightning arrester earth connection is less than the 
induction of the earth connection of either part of the circuit. 


9,627. ‘Electric lamps, supporting." H. FARADAY, London. May 18th, 1898. 
Relates to means for supporting porcelain or other imitation candles on electric 
light fittings. А central metal tube carries a lamp holder of such diameter as 
to allow the candle to pass easily over it. On the lower end of the tube isa 
spring plug for securing the fitting in the candle ring or socket on the elec- 
trolier, &c. 


9,638. Telephone exchanges." E. J. HALL, New Jersey, U.S.A. May 13th, 
1893. (Date claimed under Sec. 108 of Patents, &c., Act, 1883, October 18th, 
1899.) Relates to apparatus for telephone exchange central stations, by means 
of which the entire work of the station, including the receiving, sending, and 
answering of call signals, the connection of main circuits for through communi- 
cation, the reception of disconnected signals and the announcement of busy 
lines is accomplished. The switchboards are arranged in connection with two 
circuits which extend from sub-stations. The main switchboard is divided into 
two distinct portions, a terminal board and aconnection board. The terminal 
board, where calls are received and answered, is divided into sections, from 
each of which one or more trunk conductors extend to suitable points in front 
of the connecting switchboards, and are provided with connection devices, by 
means of which they may be united with any main circuit to form an extension 
to а suitable point at the connecting board. for connecting with the required 


line. 
9,639. ''Telephone exchanges." Е. J. HALL, New Jersey, U.8.A. May 13th, 
1893. (Date claimed under Sec. 108 of Patents, &c., Act, 1883, October 13th, 


1892).- -Relates to signalling apparatus and circuits for telephone exchanges, and 
more particularly to trunk lines extending between central stations, for the 
purpose of affording facilities whereby telephone sub-station circuits converg- 
ing to any two central stations respectively may be connected with one another. 
Consists mainly in combining systems of divided switchboards, including their 
connection devices and office trunk conductors, with inter-station trunk con- 
ductors fitted with reciprocal signalling devices, whereby connections and 
disconnections at either end of the trunk may be indicated at the other without 
the necessity for constructing special conductors for the signalling system. 


9,640. Telephone exchanges." E. J. HALL and F. A. PICKERNELL, both of 
New Jersey, U.S. A. Мау 13th, 1893. (Date claimed under Sec. 103 of Patents, 
&c., Act, 1889, October 18th, 1892).—Relates to call-generators for telephone 
exchanges, and to devices for graduating, controlling, and differentiating their 
currents. The objects of the invention ате: first, to provide means for ringing 
polarised bells by means of alternating-current magneto-electric generators Or 
equivalent apparatus, without materially affecting the speech - receiving instru- 
ments in the same circuit; secondly, to furnish means whereby а call-generator, 
common to a number of switchboard connectors, some of which may be channels 
for voice currents and others simultaneously forming conductors for the call 
currents of the generator, may be employed without involving telephonic inter- 
ference on the transit of voice currents betwcen any two such connectors. 


9,041. ‘ Telephone systems." E. J. HALL and F. A. PickeRNELL, both of 
New Jersey, U.S.A. May 18th, 1898. ( Date claimed under Sec. 103 of Patents, 
&с., Act, 1888, October 18th, 1892.) Busy signal.—The object ів to signal to 
a customer, and also to an operator at any part of the switchboard, whether the 
line desired to be connected up is busy orfree. Suppose a subscriber on one 
part of the switchboard wishes to communicate with another subscriber on 
another part of the switchboard, his plug is inserted by the operator who 
receives his call in a jack connected to the other part of the switchboard. The 
operator at this part of the switchboard inserts a plug connected to the above- 
named jack in the jack belonging to the subscriber to be called, if the latter is 
not engaged. If, however, the required subscriber is engaged, the plug is 
inserted in another jack, which is connected with a telephone, phonograph or 
buzzer, and this latter is heard by the calling subscriber. who is thus informed 
ee ош . is eee At ros same time a supplementary circuit is 

6 u al informs t i 
e he lineis b em e operator who originally received the 

9,819. ‘ Relays, electric.” W. P. HarL, Connecticut U.S.A. Ma th 

Ars 5 applicable for signalling on railways, 40. The 5 
ed with а special means by which the signal will be placed at danger should 
the contacts of the relay be fused by lightning er otherwise injured. 


(To be continued.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these ifications may be obtained of Messrs. W. P. 


. Тномра . 
i n E Co dr Holborn, W.C., and at Liverpool, price, post 


: 1908. 
ELECTRIC RAILWAYS AND Tramways. J. Thewlis. 94,756. November 5th. 


INCANDESCENT Arc Lames. J. A. Prediger. 27,601. Dec 
applied for under International Convention, December vet ОВ. ш 


INSULATION OF OVERHEAD CONDUCTORS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Siemens Schuckertwerke Сез. 98,101. December 10th. (Date applied for 
under International Convention, May 90th, 1906.) 


TELEPHONIC APPARATUS FOR THE Use or SUBMARINE DIVERS AND OTHERS. E. 
Holman. 28,260. December lith. 


ELECTRICAL INDUCTION FURNACE wiTH ELECTRODES. À. Hiorth. 28,960. Decem. 
ber 19th. (Date applied for under International Convention, June 2nd, 1906.) 


METHOD oF OPERATING ELECTRICAL SMELTING ' FURNACES. A. Hiorth. 48,961. 
December 19th. (Date applied for under Internationa! Convention, Novem- 
ber 6th, 1906.) 


ELECTRIC RELAYS AND RECORDERS. H. W. Sullivan. 2,019. January 96th. 


CONSTRUCTION OF ELECTRO-MAGNETSR. A. F. Berry. 2,067. January 36th. 

ELECTRIC AND HEAT CUSHIONS AND MaTTRESSES FOR MEDICAL Punrosss. 8. 
Nathansobn. 4,581. February 24th. 

SHIP’S TELEGRAPHIC APPARATUS FOR TRANSMITTING ORDERS, NOTIFICATIONS OR 
THE LIKE, FROM ONE РАлвт or SAME TO AwxorHER. Chadburn's (Ship) 
Telegraph Co. and A. J. Grant. 4,606. February 24th. 

Coin-FREED Erectric SUPPLY APPARATUS. J. M. Tourtel and W. H. Johns. 
4,649. February 26th. 


ELEcTRic Motors. H. W. Lake. (J. Smith.) 4,898. February Vith. 


Млокктс CLUTCHES. H.W. Ravenshaw, V.G. Middleton and W. E. Townsend. 
4,849. February th. 


METHOD or SELECTIVE OR MULTIPLEX WIRELESS SIGNALLING BY HERTZIN 
Waves, SIGNALLING WITH CONNECTING WIRES BY ALTERNATING CURRENTS, 
AND OF CONSTRUCTION OF FREQUENCY, OR WAVE Mrrers. I. Hettinger. 
4,965. March 1st. 

ELECTRIC ALARUMS. W. C. Hill. 6,804. March 6th. 


Drvick8 FOR THE COLLECTION OF CURRENT FROM DIRECT-CURRENT ЮткАмо- 
ELEcrRic МАСНІХЕВ. Н. Walker. 5,450. March 6th. 


SECONDARY BATTERIES. L. Fiedler. 5,498. March 6th. 


DyNAMO-ELECTRIC MACHINES. Mather & Platt, Ltd., A. E. Choriton and H. 
Smith. 6,651. March 20th. 


MEANS POR REGULATING ELECTRIC CiRcUITS. 


ELECTRIC RAILWAX SYSTEMS. British Thomson-Houston Co. 
Co.) 1,627. March 29th. 

CoiN-FREED APPARATUS FOR ADMINISTERING ELFCTRICITY TO THE Humax Bopy. 
AND AUTOMATICALLY OPERATING A РноховвАРН. C. D. Yates and A. E. 
Albrow. 7,997. April 8rd. 

STARTING DEVICES FOR ELECTRIC Morors. British Thomson-Houston Co. 
(General Electric Co.) 10,016. April 80th. 

METALLIC INCANDESCENCE FILAMENTS FOR ELECTRIC Grow Lampe, AND METHOD 
or TREATING THE SAME. А. G. Bloxam. (J. Lux, Austria.) 11,639. 
May 18th. 

Bow TROLLEYS OR COLLECTORS FOR ELECTRICO RAILWAYS AND TRAMWAYS. 
nell, Munro & Rogers, Ltd., and Munro. 12,896. 

SAFETY GATES OR CLOSURES FOR Мотов-СААВ AXD OTHER VEHICLES, APPLICABLE 
ALSO АВ AN ELECTRIC SAFETY SySTEM FOR ELEVATORS OR LIFTS AND OTHER 
Purposes. J. A. Miller. 18,881. June 9th. 

ELECTRIC Cookixd Stoves. D. C. Smith. 18,891. June 11th. 


Vapour-ELKctTRIc APPARATUS, British Thomson-Houston Co. {General Electric 
Со.) 19,113. June lith. 

SINGLE-PHASE ALTERNATING-CURRENT SERIES Morons. M. Latour. 14,007. 
June 2nd. (Date applied for under International Convention, June 
28th, 1905.) 

ELEcTRIC CONTROLLERS FOR VARIABLE SPEED Motors. A.G. Brooks. 
Electric Co.) 15,281. July 5th. с 

Erecrric Anc Lamps, Jandus Are Lamp & Electric Co. and A. D. Jones. 
16,568. July 28rd. 


Systems or CONTROL FOR ELECTRIC Motors. N. W. Storer and W. Cooper. 
16,597. July rd. (Date applied for under International Convention, 
July 24th, 1905.) ; 

BWITCHES OR LINE SELECTORS FOR TELEPHONES AND THE LIKE. В. Hahner. 
17,419. August 2nd. (Date applied for under International Convention. 
November 14th, 1905.) 

Ғікствіс Авс Lames. W. P. Butcher, A. E. Butcher and F. Brown. 17,518. 
August 3rd. 

MEANS FOR SECURING SHADES OF SILE, PAPER OR LIKE MATERIALS, TO INVERTED 
IucaNDESCENT Gas LAMPS, ELECTRIC LAMPS, AND THE LIXE. H. J. Ellis. 
17,589. August 4th. ' 

Hic n-TENSION SECTION INSULATOB FOR ELECTRIC TRAMWAYS OB RAILWAYS. Pt 
Kleinsteuber. 18,255. August 14th. (Rights under Patents, &c., Act, 1901, 
not granted.) - 

COOLING OF ELECTRIC TRANSFORMERS AND OTHER Devices LiABLE TO OvER- 
Heatinc. F. Darlington. August 28rd. (Date applied for under 
International Convention, September 5th, 1905.) 

METHODS oF THE REGULATION OF BINGLE-PHASE DvvAMo-ELECTRIC MACHINES 
or THF COMMUTATOR TIE. Allgemeine Elektricitits Ges. 21.159. Septem- 
ber 2th. (Date applied for under International Convention, September 
25th, 1905.) | 

DyNnaAMO-ELECTRIC MACHINERY. Siemens Bros.’ Dynamo Works, Ltd., and F. 
Lydall. 21,282. September 25th. 

MANUFACTURE OF ELECTRIC CONTACTS CONSISTING OF MIXTURES OF METAL vied 
Cargon., Gebrüder Siemens & Co. Q1,f85. September 99th. (Date appue 
for under International Convention, September 80th, 1905.) 

ELEcTRO-MAGNETICALLY OPERATED MECHANISM FOR REVERSING THE MOTION OF 


H. Leitner. 6,690. March 90th. 
(General Electric 


Breck 


(Cushman 


MACHINE Tools WITH TO-AND-FRO MovixG TABLE. J. Billeter. 21,586. 
Beptember 29th. А 
DEVICE FOR REGULATING ELECTRICALLY-HEATED INCUBATORS. J. Kiell. 21,688. 


October 1st. 


ELECTRIC TRANSPORTING DEVICES OPERATING WITH SoLENOIDS. 
22,035. October 6th. 

InsuLaTING COVERING FOR THE COUPLINGS OR TERMINALS OF ELECTRIC CABLES. 
W. Middleton and J. T. Middleton. 99.349. October 9th. 

PRODUCING HOMOGENEOUS MASSES OF TANTALUM OR OTHER DirricuL LX 5 
R А. С. Bloxam. (Siemens & Halske Akt.-Ges.) 22,491. October 
11th. 


CoNTROLLERS FOR ELECTRICALLY- PROPELLED VEHICLES. 
Raworth. 28, 075. October 18th. 

PROCESS FOR THE PRODUCTION OF METAL LINED SCREWS IN INSULATORS AND er 
Like. F. G. Kleinsteuber. 23,581. October 98rd. (Date applied for un 
International Convention, December 29th, 1905.) 

SAFETY Fuses FOR ELECTRICAL CIRCUITS. M. Mehlhardt and W. Bchüssler. 
21,846. October 31st. 

Enciosinu Boxes CONTAINING ELECTRIC SWITCHES. 
vorm. Schuckert & Co. 25,229. November 8th. 
International Convention, November 10th, 1906.) 

APPLICATION OF RESISTANCES FOR HEATING VESSELS, RECE 
1 THE LIKE BY ELECTRICITY. A. Voelker and J. Sulser. 
10th. 

APPARATUS FOR MEASURING AND RECORDING THE FLow or A 1л de ов 
РОВ MEASURING AND RECORDING MECHANICAL AND ELECTBICAL КО . ve 


Lea. 4,961. March lst. Мак: 
SYNCHRONOUS ALTERNATING-CURRENT Generators. F. W. Howorth. ( 
inenfabrik Oerlikon.) 5,087 March Ist. h 2nd 
BINOLE-PHASE DYNAMO-ELECTRIC MACHINES. F. Oreedy. 5,186. Marc 1 m 
SELF-REGULATING DYNAMO-ELECTRIOC GENERATORS. British Thomson- ous 
Co. and B. Hopps. 6,261. March 8rd. pritish 
SUSPENSION OF THE MOTORS IN ELECTRICALLY-PBOPELLED VEHICLES. 
Thomson-Houston Co. and В. Hopps. 5,262. March 8rd. 


J. V. Wengelin. 


Elektricitäte Akt.-Ges. 
(Date applied for under 


PTACLES, RADIATORS 
3,816. February 
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No. 1,584. 


EMERGENCY BRAKES. 


WE are glad to have the opportunity of recording, во soon 
after the Carshalton and other accidents, certain teste which 
have been made on a car equipped with a new form of 
brake, for the results give great reason to hope that our own 
views on this grave question may be within measurable 
distance of realisation. 

Our representative was present at some of the tests, and 
has been afforded by the inventor, who is a gentleman well 
known in electrical and tramway circles, the fullest oppor- 
tunities for examining every particular of the mechanism, 
which is, indeed, of the simplest description. As the time 
is not yet ripe for divulging the nature of the apparatus, or 
the novel principle which is involved, we are not at liberty to 
do more at the moment than to indicate in a general manner 
the action and effect of the brake. 

During recent years we have felt more and more strongly 
that tramcar braking will settle down ultimately on lines 
which diverge widely from those which were familiar when 
horses and steam engines ruled the roost. On the other 
hand, there is the party of conservative principles, trained 
among those very forms of motive power, which will hear of 
nothing but the wheel brake, with the rheostatic and short- 
circuiting brakes as standbys; and there is again the more 
advanced and more numerous party which holds with an 
equipment comprising the old wheel brake, and some kind of 
track brake. This party is split into sections which believe 
in one or other form of track brake, and we look forward to 
the time when these differences will be sunk in favour of 
the magnetic principle. 

All these parties and sects are opposed in a greater or 
lesser degree to our advanced view, but every car which 
runs away brings nearer the day on which that view will 
find general acceptance. 

Firat of all, the wheel brake will be sent to the shades 
to join the horse cars from which it was riven; then the 
hand-power slipper brake will vanish, and finally the electric 
car will emerge in the simplicity of an electro-magnetic, or а 
mechanico-electro-magnetic, or a pneumatic track brake, for 
service use, and an emergency brake, of which it might be 
said that it cannot fail, if it were wise to make such an un- 
compromising assertion of anything on earth. 

There will be a single service brake and a single emer- 
gency brake. The service brake will be one which is least 
likely to help a runaway on its course; that is to say, 
with it the driver, having over-run the safe speed, cannot 
skid the wheels ; and the emergency device will be a brake 
which cannot be utilised conveniently аз ап alternative to the 
service brake, is constructed with the minimum of parts, 
each amply strong to withstand the most violent usage 
imaginable, and one which is brought into instant and full 
action from either end of the car by a single elementary 
motion which calls for no exercise of discrimination or 


judgment. 
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At atime when there was no sign of an emergency brake 
capable of fulfilling these requirements, we recommended that 
the service brake should be so independent, and possessed of 


such a reserve of power, as to be the emergency brake aleo™ · 


This advice was sound then, and remains во until the true 
emergency brake is brought forward, because it is most 
desirable that a driver shall not be confused at a crisis. 

It may be said that the arrival of our ideal emergency 
brake would render unnecessary any particular considera- 
tion of the form of service brake which should be used, 
and up to a point that is true, but a little reflection will 
induce a different frame of mind, for apart from any ques- 
tion of safety the wheel brake is objectionable, and the hand- 
worked slipper brake is laborious to use. A 

What the ideal emergency brake will do is to reduce the 
number of service brakes to one, and that one of a simple 
but powerful variety : for present choice, the plain magnetic 
slipper with notches on the controller for “ holding " the car 
from the trolley wire. 

It would not become us, or be at all consonant with our 
traditions, did we venture to suggest that the invention 
which produced the results printed in another column is the 
emergency brake which is to fulfil our ideal requiremente, but 
we do not hesitate to say that its appearance has given us 
rew hope, and bas done something to modify our ideas. 

This brake is independent of current from the motors or 
the trolley wire ; the state of the rails seems not to affect its 
action; and nothing that the driver may have done or left 
undone with any number of service brakes matters in the 
least. It is in duplicate, and in coming into action it is as 
instantaneous as a free mass dropping vertically can make 
it. There is no gradation, the maximum effect being pro- 
duced, immediately, yet the rate of retardation is not high 
enough to create discomfort, and that is a peculiarity which 
differentiates this-emergency brake from any which we have 
seen. The aim of the inventor seems to have been to evolve 
a certain rather than a sudden brake, and so far as the tests 
have been carried he has succeeded. The speeds here 
recorded are little in excess of 16 M.P.H. on a grade of 
1 in 12, but there is no reason to suppose that the brake will 
be less effective at higher speeds. 

When permission is given we shall publish full particulars 
and further tests. 


THERE can have been but few occasions 
so fraught with interest as-those recorded 
elsewhere in our issue of to-day in con- 
neotion with the retirement of Mr. Gavey from the position 
of Engineer-in-Chief of the Post Office. In the afternoon of 
Thursday last week he was the recipient of gifts from his 
colleagues to himself and members of bis family, which were 
intended to convey in some lasting form a testimony of the 
appreciation of the staff for their retiring chief; and in the 
evening of the same day he was the guest of honour at a 
banquet organised by the sbeff, and participated: in by thote 
who have had the good fortune to be associated with his 
work. Presided over by the political head of the Depart- 
ment, supported by the permanent head of the Department, 
attended by the head of the Institution associated with 
electrical science, and by most of those concerned in the 


prantieal; werk of telegraphy; telephony and other arts con- 
nected: therewith, the function was one which.wes a source 


of gratification to all who participated in it. And who is the 


The. Retirement 
of Mr, Gavey. - 


technical knowledge, and by the exercise of sound jud 


man whom all men thus delight to honour? John Gavey 
was in the early sixties a pioneer in a then developing 
scientific-commercial enterprise, which was taken over by the 
State in 1870. Entering the service of the ‘State, he 
attained thé highest post available to the engineer, by 
reason of в steady persistent attention to his work, by high 


en 
on tbe many problems presenting tbemselves, And how 
comes it that no note is heard to mar the harmony of-general 
applause? No man can have gone through life and exer- 
cited the responsibilities of Mr. Gavey's position without 
incurring the risk of making enemies. The celebrated 
Spanish general had no enemies left, for an excellent 
reason in the case of an expert swordsman..in warlike 
days. We believe Mr. Gavey has no enemies. for the more 
excellent reason that all who may have seemed to have 
ground for complaint have realised: that; any action of: bis, 
whether apparently right or apparently. wrong,, bas. been 
governed by a high sense of duty.. It is well for the State, 
it is well for tbe Service, that hard work and strong 
eee should receive such recognition as we have to’ 
record. m 


THE supplies and values of: this in- 


Copper. dispensable metal constitute at the pretent 


the whole engineering ргоѓеғвіоп, and especially ко to the 
electrical section. The numerous complications introduced 
into modern trading, by the conventions dy which a man is 
able to buy that which does not exist and.sell it hefore it. is 
delivered, make it as much a matter of mathematics as of. 
actual handling of goods. Supposing trade were simply a 
matter of supply and demand, with the facilities of informa. 
tion which we possess, it would be comparatively easy to 
balance the quantity of the commodity available against the 
needs of manufacture, and to arrive at a close approximation to 
the price to be expected; but in cases where it is possible, 


ав it is in the largest copper-producing country, for one-man. | 


to absorb an entire industry and use it as a plaything, tbe: 
eccentricities of the market are quite beyond prediction. The 
recent nervousness and subsequent scare which produced v 
sudden a fall in price has been theorised over extensively. 
A writer in the Times Financial Supplement recently: 
summarised the apparent causes of the present falling 
markets, as being shortness of money generally, causing lack 
of investment, aggravated by the compulsory selling out by 
speculators who can no longer carry their stock. In the 
case of copper there may also be intentional selling to farther 
weaken shares required for a combine, though, for the 
investor’s sake, it is to be hoped such operations are not 
included in the present situation. The. same journal 
contains interesting items as to production and prices for the 
year, based on Messrs. Н. R. Merton & Co.'s annual summary. 
The total production for 1906 was 711,675 tons. The 
article gives the yearly outputs since 1900, from which we 
find that, up to 1904, the increase per annem was some 
30,000 tons: 1904 was 69,000 better than the previons 
year, and the additions for 1905 and 1906 were only. 40,000 
and 29,000 respectively. The writer considers this as 
pointing to the fact that the mines are being worked up to 
their full limit. This is a reasonable conclusion, but it is 
rather hard to account for the great increase of production 
in 1905, except on the supposition that stocks had been 
allowed to accumulate. REPRE 
The United States has effected the largest increase in 
output of any country; and this points to the fact that 
improved methods.of mining are of the greatest value to 
the industry. The resources of the States are undoubtedly 
large, but there must be great quantities of undeveloped ore 
in Spain, Mexico, Canada, Australis, Peru and. Japan, which 
will ultimately succeed in influencing the market. | 
An interesting curve concludes the-article, which gives the 
comparison. between production and. prices since 1896.. The 
production is, on the whole, steady, being. accelerated after 


time a subject of -the .greatestointenest to’. 


| 
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1903, but not in proportion to the rise. The effect of the 
rapid rise in price in 1899 from £52 to £74 was not felt by 
the production till 1901, or 14 years later. The present rise 
to above that level commenced in 1905, and the production, 
though well on the increase, has not had time to catch it up. 


R. С. P. STEINMETZ has done much 


| D 
Electrolysis by important research work in connection 
Alternating : A : 

Currents. with electric traction, and the experiments 
EE which formed the material for a paper on 
the above subject, lately read before the American Institu- 
tion of Electrical Engineers, are worthy of his reputation. 
The definite conclusions which are drawn from the results 
of these experiments must be hailed with feelings of relief 
by all those who are interested in the present and the future 
of alternating, and particularly of single-phase, current for 
traction, for they аге entirely confirmatory of the early 
belief that alternating currents do not produce any serious 

damage to gas and water services. 

The Western Electrician of March 9th condenses the 
main conclusions of the paper, and reports an interesting 
discussion. Very briefly, we may say that Steinmetz believes 
alternating electrolysis to be erratic in character, not 
subject to the гше of quantitative law like the direct-current 
phenomenon. It is able to occur at all only because the 
action of the positive wave is not quite reversed by the 
negative wave of each period, and Prof. A. F. Ganz helps 
us farther by suggesting that the reason lies in the fact that 
part of the products of the positive or erosive wave are 
diffused before the negative or reconstructional wave can 
begin its work; and the discovery of Prof. Steinmetz that 
the amount of electrolysis varies with the nature of the 
electrolyte and with the kind of metal attacked—is explained 
on the same lines by the variation in the rates of diffusion 
of the products of electrolytic action. It is because of this 


variability that lead is the most vulnerable to stray alter- 
nating current, while in the words of Prof. Steinmetz 


himself, iron is a material which is attacked least; even 
wrought-iron is not attacked very badly, steel very much 
less, and those iron carbides and silicides called cast-iron are 
attacked hardly at all.” | 

The diffusion theory accounts well, too, for the observed 
fact that the rate of action on any metal increases with a 
decteasing frequency. 

In order to prevent direct-current tramways from causing 
damage by electrolysis, the Board of Trade put a limit to 
the current density in the return; but alternating-current 
electrolysis does not depend appreciably on current density, 
except that the action increases rapidly with temperature, so 
that densities so high as to cause considerable heating, and 
only such extreme and  unpractical densities, can do 

rm, 

Experiments have been made parallel with those of Dr. 
Steinmetz by otber authorities, and Mr. S. M. Kintner took 
the precaution of burying duplicate lengths of pipe for every 
test, one being subjected to alternating-current action, and 
the other to nothing but the chemical action of the soil. He 
found no différence in appearance, and almost no difference 
in Weight between the two sets, of whatever metal the pipes 


were made, and he holds the opinion that no damage of апу 


consequence, even to lead pipes, can be caused by alternating- 
current electrolysis. Dr. Steinmetz, on the other hand, 
thinks that lead-3sheathed cables may suffer seriously, even 


from alternating current. 

‚ Previous investigators have determined the rail drop on 
single-phase systems at a high figure in comparison with 
direct-current service of the same nature ; but we know now 
that the reason for limiting the maximum drop with direct 


current is of no account when alternating current is in . 


quest‘on, when the permissible drop becomes a matter almost 
entirely of efficiency, and may be left to the discretion of 
the Owners of the tramway. This can be appreciated 
readily when the electrolytic action of alternating current 
Із stated to be even less than half of 1 per cent. of the 
action which would be caused by direct current. 


B Troll À PLEA based on Continental favour ia 
iba 67. entered for the sliding bow in the Stree? 


Railway Journal, Its collecting capacity is inferior to that 
of the wheel, but this is easily remedied by doubling the 
wires at those parts of a line where heavy currents are taken. 
That is all very well when the double-wired sections are not 
во numerous as they would have to be on hilly lines, or 
where heavy cars with speedy motors are used ; although 
expenditure on trolley wire, which hardly wears at all when 
properly suspended, is no waste if feeders are saved. Double 
trolley wires for each bow are used on parts of the Amsterdam- 
Haarlem Railway, which are a long way from the power house. 

The life of a bow varies from 5,000 to 25.000 car-miles, 
while an English trolley wheel lasts from 3,000 to 6,000 car- 
miles. The general impression is that the maintenance of the 
bow is greater than that of the wheel, but we think that this need 
not be so in every case, and even if it were, there is said to be 
an improvement in the condition af the trolley wire, which 
must be put to the credit of the bow. It is obvious that 
at curves, if nowhere else, the bow has the advantage, 
because the construction can be simpler, and the wear no 
more than on the straight. The bow cannot be used with 
the pressures usual on trolley poles, and has to be lubricated 
plentifully, even though it rubs along the wire with as 
little as 8 Ib. pressure. Nothing like high speeds can be 
attained unless this minimum pressure is greatly increased, 
or unless the collecting apparatus is made complicated. We 
are open to correction by the few people in this country who 
know much about the bow, when we suggest that the trolley 
wheel will give more satisfaction than the bow on the 


‘standard English double-decker, running at an average speed, 


including stops, of something between 7 and 10 M.P.H., and 
being capable of attaining a speed of 20 M.P.H. and over, во 
long as the trolley wire offera а smooth path to the wheel. 
There is little reason to suppose that the bow will be used in 
future to a much greater extent, either in America or over 


here, than it i8 now. | 


Last night the publication of the 


шы ч s of revised edition of the Wiring Rules was 
announced to the Institution, and they 


are now to be had from tbe publishers, or from the offices 
of the Institution. The revision has been carried out by a 
Committee, оп which were represented the M.E.A., the 
E.C.A., the Institution, and two of the leading Fire Offices, 
and which received assistance from the Engineering 
Standards Committee and the Cable Makers’ Association. 
The Rules will be periodically revised, and the Committee 
has been appointed a Standing Committee," which will 
always be pleased to consider suggestions or criticisms. 
With the new issue are incorporated extracts from the 
B. of T. Regulations and the Home Office Rules for Mines. 
A first glance through the new Rules gives one the 
impression that the old ones have been put in a bag and 
shaken up, for we find, for example, para raphs 97-105 now 
numbered 3-11, and the order of other paragraphs bas been 
radically changed ; No. 94 has become No. 41. while No. 29 
is now No. 42. Close examination shows that these and 
similar alterations have the effect of bringing together 
cognate matters which previously were widely separated, 
and, indeed, their appropriateness is generally so obvious 
that one almost wonders why the former arrangement was 
ever tolerated. An advantage which, whether premeditated 
or not, will certainly ensue from the re-arrangement is that 
those whose business it is to have these rules at their fingers’ 
ends will be obliged to read practically every word in order to 
ascertain where and what changes have been made. Needless 
repetitions have been cut out, and the literary style of the 
work, which was not beyond criticism, has been improved. 
Especially important are the changes made with a view to 
gaining clearer definition. For instances, “insulating 
material bas been substituted for insulation,“ where 
the thing is concerned, not the condition, and “ covered ” 
takes the place of * insulated " where it is necessary to dis- 
tinguish between bare wires supported on insulators, and wires 
covered with insulating material. An extremely useful innova- 
tion consists in the insertion of cross-references to paragraphs 


of kindred nature, which greatly facilitate the use of the rules. 
D 
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A NEW EMERGENCY BRAKE. 


THE following are some results of tests made on a car fitted 
with a new form of brake, which is intended for use in 
emergencies only. 

The speeds were observed on а calibrated tachometer, and 
the operation of the brake enabled the distances travelled 
after application to be measured accurately. At no time 
was the rate of retardation sufficient to hurt, or even to 
annoy, unprepared passengers, | 

"The condition of the rail varied from greasy to dry, and 
from gritty to clean. The car was of the standard top- 
decked single-truck type, and was loaded with ballast, in 


addition to the four or five persons who conducted the 


testa. 
Speed when | Distance Time 
Test No. | dE brake was a | taken to 
гале; applied. | A ke | stop. 
Е. = 222 ae — aS рее "m 
series J. | | 
1 (a) 1 in 40 147 мрн. | 51 ft. Not recorded 
(b) 1 in 40 | 1415 „ | 47 „ | " 
2 1 in 12 87 „, | 47 „ | Di secs. 
3 1 in 12 762 „ | 36 „ 4? „ 
4 1 in 40 663 „ | 9 „ | 2. a 
Series II. 
. : | | 
5 (a)1in40 | 18 6 „ ' 65 ,, 4L „ 
(0) 11040 |185 „ 61, Not recorded 
6 1 in 40 155 „ 45, | » 
7 1 in 40 T2 3 94,, | 1$ secs. 
8 1 in 77 415 „ 225, | — 
9 Level 062. 4 4},, — 
Series III. | 
10 1 in 12 136 „ 103 „ | 74, secs. 
11 1 in 12 95 „ 40 ,, Dc aye 
12 1 in 12 TA 3 25 „ | 34 „ 
13 ] in 12 435 3 | 8i, — 
Series IV. | | 
14 1 in 12 16 » 91 „ | 64 secs. 
15 1 in 12 12 „ | 48, 5 „ 
16 1 in 12 104 „ | 33 „ з 83 е 
17  (a)lin12| 815 , ^| 16, | -— 
| (b) 1 in 12 815 „ | 17 — 


| E 
It will be observed that the last series is the best, and this 
is due to the brakes being in & rather less experimental atate 


than they were previously. The curves give a fairly good 
idea of the action of the brake on different hills. 
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Tests оғ New ExERGENCY BRAKE. 


This brake is applied by depressing a lever which is fixed on 
or near the controller, and requires no physical exertion. If 
it is applied before the controller is shut off, the circuit-breaker 
opens and the car is stopped as quickly as if the controller 


handle had been in the off position. The condactor can 
apply the brake at any moment, and even if the wheels 


should be skidding the action of the emergency brake is not 
affected. : 


When running back, а car can be held up instantly by the | 


application of the leading brake. | 

During the trials one half of the brake was put out of 
action on several occasions, and the other half pulled up the 
car when travelling fast down a steep hill, but took rather 
longer todo it than if the whole brake had been in action. 

All the tests helped to prove that a car could not over- 
turn if the brake was applied before the actual moment of 
disaster bad arrived, and this result is obtained without 
calling on the motors or straining the car. | 

The 1 in 12 grade was оп acurve. 


„.. 


THERMIT RAIL-WELDING. 


Turs system is not making anything like the progress in 
England which we were sanguine enough to anticipate after 
a careful study of its features, and of the recorded experience 
of presumably disinterested persons. This is the more 
surprising when we consider that there are several pro- 
gressive lines scattered about the country which have 
demonstrated the real value of the cast weld in one form or 
another, but chiefly the weld by the Thermit process. It 
is to be regretted, therefore, that we should be still under 
the necessity of drawing testimony from abroad. 

The chief characteristic of American technical journalism 
is its refueal to dwell on failures. Everything which it 
records is tinted with the rosy light of the morning sun, 80 
that the foreign reader has acquired the habit of thinking 
that in the States the engineers are superhuman, and that 
nothing ever goes wrong. The exceptions to the rule go to 
the other extreme, and condemn everything trans-Atlantic as 
hasty-pudding unworthy of trial. As usual, the trath lies 
somewhere near midway, but the one certain cold fact stands 
out, that an exceptional degree of discrimination has to be 
exercised when reading foreign periodicals, for the simple 
reason that the bona fides of the writers cannot be gauged 
as accurately as we are accustomed to gauge the bona fides 
of our own home writers and editors. These reflections are 
not out of place when we are about to extract the juice from 
an article in an American exchange, but we hasten to add 
that they were written for the purpose of inducing our 
readers to believe that we realise this necessity for discrimina- 
tion, and that what we here present as the experience of the 
Utica and Mohawk Valley Railway Co. bears the stamp of 
truth. As that experience has been favourable to the 
thermit weld, and as Utica is in the State of New York, 
where the climatic conditions are much more severe than in 
our latitudes, it is not too much to hope that a knowledge 
of it may lead to a more extended use of a system which 
offers mechanical and electrical advantages of no emall 
order. 

In seeming to insist on the merits of a particular pro- 
prietary process, we run a certain risk of criticism, but our 
attitude in this instance is inevitable, as the Thermit system 
is now in sole posscasion of the practical field of integrally 
continuous rails. | 

The Utica and Mohawk Valley Co. carried out the work 
themselves, and discovered that the best form of mould is 
made with an equal mixture of clay and sand, ot preferably 
of sand and 10 per cent. of rye flour, which is baked at a 
temperature which does not burn the flour. This mixture 
comes away from the pattern without adhering, bakes with- 
out shrinkage, and is hard enough to stand ordinary handling. 
For special joints, a tea-spoonful of turpentine added makes 
the mould as hard as concrete. MN 

The rail head, after heating with a torch, is painted with 
a watery solution of common red clay, which dries to à thin 
coating, and prevents the molten slag or steel from burning 
or welding to the head. 

The crucibles are made of magnesia tar mixed with 25 per 
cent. of old crucible material, finely powdered. They are 
baked at a higher temperature than the moulds, and last for 
about 80 joints. 
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The rails are laid on timber sleepers set on 8 inches of 
crushed stone, and the track is paved with bricks on concrete, 


the depth of the sleepers. | 
Ten of the 600 joints made in the first year broke in the 


manner indicated below :— 


This break is supposed to follow the line defining the limit 


of re-crystallisation produced by the heat conducted from the 


weld, and the immediate cause of fracture arose from the 
contraction of lengths of welded rail 500 to 600 ft. long 
which remained unpaved. This was overcome by omitting 
the weld at every sixth joint until the paving was finished, 
when closures were inserted at the temporary expansion joints 
and the final welds were made. 

Four failures in the same year were due to bad welds, 
and afterwards every joint as it was made was tested by 
striking it with a heavy spike sledge. 

In the second year there were seven more breaks through 
the bolt-holes in the 600 joints, and it is probable that this 
kind of fracture would not occur on. new work in England 
where the rails had no bolt-holes, and the length exposed at 
any time was not excessive. | 

It was observed that the rail bumped sometimes when 
close butted joints were welded in the morning with rising 
temperature, and this was attributed to the latent compres- 
sion in the rail, which did not manifest itself until the ends 
softened. The bumps were removed by grinding, and were 
prevented afterwards by welding on cooler days, or with a 
falling thermometer. 

The best results were obtained with a clearance of ,!, in. 
to з, in., the expansion on welding making a perfect closure. 

The idea that welding of any description permanently 
softens the rail ends is discounted by the statement that 
there has been no appreciable excess of wear near the welds, 
as the heated ends seem to cool down slowly in the same 
way as the rail does when coming from the rolls, thus 
restoring the temper. 

Three hundred more welds were made in 1906 with even 
greater success, due to the elimination of the causes of pre- 
vious defecta, and the use of the process is to be continued ; 
for if the breakage of joints does not exceed 2 per cent. per 
annum, and the life of the rail is 15 years, the cost per joint in 
paved track will be about 9s. 6d., and perfect stability with 
nearly perfect conductivity will have been obtained. More- 
over, there is every reason to believe that breakages will 
decrease with time, as defective joints should manifest them- 
selves in the first year or two of service. 

The article from which these interesting particulars are 
taken appeared in the rer, Railay Journal for January. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession, 


Central Station. Supply Economics. 

I shall be glad if you can find space for the following 
concrete example—avowedly an extreme case as regards the 
hours of supply—to illustrate my contention that, in order 
to obtain the much-desired “ideal” load, it would pay 
central station engineers to offer terms which, at first sight, 
may appear to them as almost ridiculous. | 

Let us assume that a group of large manufacturers, using, 
вау, 5,000 H.P., were to offer to take electric power for the 


whole of their work, demanding this power only after mid- 
night — . e., putting down and maintaining their own accu- 
mulators—if, in return they could obtain such power at the 
bare running expense, deduced as per my paper as regards 
coal, wages, repairs, &c., plus, say, £2,500 per annum for 
net profit. Would it not be advantageous to close with 
such an offer, especially as it would add 5,000 H.P. to exist- 
ing connections апа probably materially improve the load 
factor of the station? Or would it be better to lay down 
new plant and mains to the extent of 2,000 Kw. at an 
expense of £150,000, and just succeed— perhaps not even 
this—in repaying interest on capital borrowed, without a 
penny to put by for reserve fund or to reduce the lighting 
rates of charge? The extra cost for current, on the terms 
of the manufacturers’ offer, involves no speculation whatever 
on the part of the supply company, however poor a load 
factor the load may prove to have. 

With regard to the above, I may say that I can show 
that the reduction which central station engineers could 
afford to give on such a load would warrant the consumers in 
putting down their own accumulators. It therefore now 
remains to be seen whether central station engineers con- 
sider such a load to be worth having. 

À strong point in favour of the terms I suggest being 
practicable, is that the Newcastle Electric Supply Co. has 
made an offer to the Corporation to supply current at “ non- 
peak " hours at the low figure of 0°384d. per unit, and this 
offer has been accepted. 

Similarly, the London County Council recently proposed 
to supply the London municipal stations with current at 
“ non-peak " hours at a price equivalent to about 0°35d. per 
unit, which, of course, would: be much less where coal was 
cheap, as in Newcastle. 

Again, Mr. J. P. Kemp's remarks at the discussion refer 
to a case, the details of which I am familiar with, and show 
that the actual cost was as low as 0°15@. per unit, for con- 
ditions of supply which are almost identical with my 


proposals. 
King's Heath, April 9/4, 1907. 


A. .M. Taylor. 


Fancy Names for Lamps. 

In your issue of April 5th under the above heading, Mr. 
W. A. Toppin states that “the present practice of calling 
lamps Brightlites,’ * Whytelites,' * Tantalites,’ * Linolites,' 
&c., and, as a rule, omitting to mark on the lamp the 


candle-power and current taken, at the pressure stated, is to 


be condemned." 

With this statement wc quite agree, and as manu- 
facturers of “ Linolite " or **Tubolite" lamps, we have 
always endeavoured to do away with any annoyance to, or 
deception of, consumers, by stating, and keeping strictly to, 
a standard efficiency of 3:75 watts per candle, and marking 
every lamp with its respective voltage and candle-power. 
The difficulty of marking the lamps with the “current 
taken“ in a system like Tubolite," where on the higher 
voltages the lamps are run in series, has probably not pre- 
sented itself to Mr. Toppin, and we should like to have his 
suggestions on this point, as we are ourselves as anxious as 
he can be to do away with anything that may be harmful to 
the progress of electric lighting. 

The Linolite Co., 


R. L. MarrmBEWS, Assistant Manager, 
Westminster, S.W., April 165, 1907. 


Cost of Living in South Africa. 

I have been much interested — as I dare say have also 
many other readers of your paper in this country—in the 
article appearing in the issue dated. February 22nd, under 
the beading ** Cost of Living in South Africa." 

There is, however, а serious omission in this article, in во 
far as the writer does not make it clear as to what class of 
individual he had in his mind when giving these details, 
and as the correctness, or otherwise, of the figures given 
depends entirely on this point, I take the liberty of calling the 
attention of your readers—especially home readers, who may 
be thinking of coming out to this country—to this matter. 
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When dealing with Cape Colony, your oorrespondent 
mentions mechanics and artisans, and in the paragraph 
relating to Rhodesia, he refers to locomotive drivers. Now, 
if the details given throughout the article are intended to 
apply to mechanics and the artisan class, then 1 am inclined 
to agree that the figures taken as a whole, are quite reliable, 
but they are absolutely misleading if intended to apply to 
any higher class. | | 

Speaking generally, one would not be far out in reckoning 
the cost of the best © board and lodging" in the various 
Colonies mentioned, at about double the figures given -by 
your correspondent. 

The cost of living in Natal is stated to be “slightly 
сһеарег” than in Cape Colony, but such а statement is 
hardly borne out by experience. According to your corres- 
pondent, the amount of “ the clothing bill may be slightly 
reduced " in Natal, because of the warmer climate, but he 
has evidently not taken into consideration the extra amount 
of the laundry bill—which is a very serious item when 
washing suits are worn—nor has he allowed for the fact that 
iu а hot, moist climate, one gets through a great many more 
clothes than in а cooler region. 

Again, the disastrous effect of Johannesburg dust on one's 
clothing might have been mentioned, as adding very 
materially to the length of the“ clothing bill“ in that city. 

trust that these few remarks will suffice to show that 
unless details, such as those given in the article, are fully 
qualified, they are liable to mislead those whom they are 
probably most intended to help. " 

E. E. H. 


Depreciation and Sinking Fund. 


In the leading article in the REVIEW for April 12th, | 


dealing with Mr. Leake's paper on “ Depreciation of Pro- 
ductive Plant," you point out that the common practice of 
local authorities in making no provision for depreciation, on 
the theory that depreciation is provided for bv the sinking 
fund, 18 fallacious. 

How great a'financial evil, this feature of municipal 
trading leads to is, I tbink, not generally recognised. 
The stolid reliance on the sinking fund which is displayed 
by the great majority of local authorities is wholly 
unjustified, especially where technical industries are con- 
cerned, for two reasons. In the first place, sinking fund 
does not provide for depreciation and obsolescence of plant, 
but merely pays off & small portion of the capital each year, 
extinguishing the capital at а far lower rate than the rate 
ut which the plant as a whole depreciates. In the second 
place, a technical industry to be successful must be con- 
tinuously developed, and can only be developed by continual 
capital expenditure. This causes the capital accounts of 
municipal trading enterprises to grow at a much more rapid 
rate than the siuking fund operates to reduce them. This 
elfect is aided by the tendency of municipal trading to 
. favour the working expenses at the expense of the capital 
account, charging everything possible to capital, so that 
there is generally both à natural and an artificial growth of 
the capital account, which puts the capital account of muni- 
cipal trading concerns far ahead of any possibility of ever 
being overtaken by tbe sinking fund. 

The net result of all this is that municipal trading has 
a steadily increasing capital account, and a capital account 
which grows steadily more unsound, because the assets do 
not represent the value, and steadily less and less represent 
the value at which they are carried. 'Thus millions and 
millions of money are annually poured into undertakings 
which are not remunerative when tested by commercial 
principles. This capital is withdrawn from private enter- 
prise where it would be remunerative. 'The magnitude of 
the financial evil created by this steady waste of capital, and 
the extent of the injury done to the trade and indnstry of 
the whole country by the continuous placing of capital 
where it is inefficiently administered, and does not really earn 
an honest living, are not generally realised. But when the 
wave of Socialism, which hae submerged the ignorant and 
unthinking, and swamped the more perspicuous section of 
the community, has passed, as it shows signs of doing, there 
will be a sad awakening. 

Herbert Laws Webb. 

London, S.W., April 15th, 1907. 


Reunion of the E. E. R. E. (Vols.). 

Í have read with much pleasure and interest the letters in 
your valuable paper as to the possibility of a reunion of the 
S.A. contingent of the Electrical Engineers R. E. V. I have 
often thought that such a meeting would be extremely 
pleasant, and should be glad to give any assistance in my 
power to further the idea. If one or two old members, 
resident in or near London, would take up the suggestion, 1 
fancy that, with the assistance of headquarters, a good 
number of the contingent could be reached, and a canvass 
on the idea taken. 


| Ө. Allason. 
Loughborough, April 10th, 1907. 


Battery Stands not Standard. 


I enclose an extract from a specification re stands for a 
battery. The battery in question will consist of 186 cells 


having a capacity of 47 amperes for 10 hours, and is for a 


Union. 


It seems di ful that money should be wasted in this 
manner, as a battery maker would have no hesitation in 
guaranteeing that ordinary wood stands would be quite satis- 
factory ; further, the specification itself is exceedingly difficult 
to understand. 

X. 

Cells to be connected up and fixed in accumulator house on two- 
tier stand, provided and fixed by contractor. There must be 
sufficient room all round cells to facilitate inspection of same, and 
heights between consecutive rows of cells must be sufficient to allow 
of sections being easily removed from any cells whilst in position. 
Stand to oonsist essentially of large high-tension floor insulators, 
vertical wrought-iron screwed supporte, and pitch pine scantling. 
Five pairs of porcelain insulators, slightly recessed into floor, to act 
as insulating feet, and be strong enough to resist actual crushing 
strains. Vertical shafts, 2 in. in diameter, to be slightly recessed 
into, and at bottoms supported by wide shoulder flanges on, these 
insulators. At heights of tiers from floor, the shafts to be screwed 
and nutted both sides of 4 in. square pitch pine horizontal supports, 
running both longitudinally and latitudinally. The structure must 
be made quite firm, and everything except insulators neatly painted 
with three thin coats of acid-resisting paint before being put together, 
and two when fixed in position. Holes in insulators must be securely 
plugged up with ebomte on ground side to maintain insulation of 
this stand as high as possible. Height of second row of cells to be 
about 5 ft. from floor to centre of glass boxes. Bottom row of cells 
to be about 18 in. clear of floor level, but, in any case, sufficient 
space between rows to be left to comfortably remove sections. 


Our Editorial Vagaries. | 


The enclosed cutting from your paper is characteristic of 
many of your utterances on the question of gas versus 
electricity, and, in my opinion, is so very ostrich like. 

Neither you nor suppliers of electric current appear to 
realise that gas lighting is here to stay, and the lofty uncon- 
cern of electric light companies and the biting sarcasms of 
the electrical Press do not alter the fact that gas is beating 
electric light “out of sight," and always will while energy 
is charged for at 6d. per unit. I have in my house and works 
both gas and electric light, the latter both from a supply 
company and generated by my own plant, so I claim to know 
something about it. 

If you would abandon your lofty tone, and endeavour to 
help the electrical world to realise that in gas they have a 
very serious competitor, which they cannot afford to ignore, 
you will be doing the electrical trade a far greater service 
than by stiffening their necks by talking about “ the straits 
to which the gas industry is put," &c., even allowing you 
every epportunity for a display of humonr. 

In case you may think I am interested in gas, kindly note 
that my future is wrapped up in electricity. UR 

[The cutting in question is а recent ph on a 
French patent, covering the use of an egg-shell as an incan- 
descent gas mantle. We feel very bashful about it. Truth 
to tell, it was meant to be funny, and we feel as if we had 
been caught giggling at a funeral. We know that life 18 
real and earnest, but we can’t help breaking out at times, in 
a mild way, though we may—and often do—feel sorry for it 
afterwards. 

We have a dim suspicion that our correspondent himself 
is poking fun at us; certainly the attention that we have 
given in our columns to the question of competition with gas, 


Weve 
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during the last six months, has been greater than in any 
previous period in our history, and perhaps has erred on the 
side of excess. If “C. S." read the ELECTRICAL REVIEW, 
he could not fail to note our long series of notes on com- 
mercial development of electricity supply, articles on competi- 
tion with gas, and similar references to the subject. He 


would also discover that in a large number of towns elec- 


trical energy is supplied at a price between 3d. and 4d. 
per unit for lighting.—Eps. E. R. 


—— ERRARE 
NEW WIRING RULES OF THE I. E. E. 


THE principal additions to these Rules, apart from extracta 


from Government Regulations are: a section on Bare 


Conductors (par. 52) ; three new Definitions (pars. 12-14) ; 
pars. 27, 29, 45, 46 (c), 47, 48, 51, 56, 64, 67, 86, 
89, 94, 95 and 96, and the Wire Table. Important 
additions have been made in many other places, and several 
significant omissions have been made, to which attention 
is drawn below. The new Table of particulars relating 
to Insulated Copper Conductors contains much matter 
derived from the E.S.C. Standard Tables, and is funda- 
mentally different from the former Table. In what follows 
the number of the old paragraph is given in brackets, 


and where quotations are given, either the whole, or the 


part in italics is new. 
IwrRoDUCTION.—1. The references to 500 volts pressure and to 

alternating currents have been omitted; instead, the reader is 

referred to the B. of T. Regulations for medium pressures (250-650 


volts) given on а later page. 
2. It is recommended that suggestions emanating from the fire 


offices insuring the risk be adopted. 

DzgriwiTIONS.— Besides slight changes in pars. З [104], 4 [101], 
5 [102] note, and 6 [99], new paragraphs have been inserted: 

12. А cable is said to be of I. E. E. 600, or 2,500-megohm grade, 
when its minimum ineulation is that shown in cols. 5 and 6 respec- 
tively of the table when tested at 60° F. (15°6° C.), after one 
minute's electrification and 24 hours’ immersion in water. 

13. A ventilated motor is one in which, while ventilation is pro- 
vided for, access to the armature, field coils and other live parts is 
only to be obtained by opening а door in, or removíng а part of, 
the enclosing case. 

14, A totally enclosed motor is one in which all the live parts 
whether insulated or not, are totally enclosed, as in paragraph 13, but 
without provision for internal ventilation. 

GENERAL ARRANGEMENT.—15 [7]. Linked ewitch-fuses are per- 
mitted. 17 [6]. “No fuse may be placed in the neutral conductor 
of a three-wire or other multiple-wire system. 

19 [11]. When all three wires or two pairs of wires are brought 
into premíses, the supply is to be given to two pairs of terminals 
arranged so ав to minimise the danger of shock, and the wiring 
from these terminals i8 to be kept distinct throughout. The same 
principle is applied to other multiple-wire systems. 
an [10]. Two-phase system added, and triple-pole circuit-breaker 

owed. 

21 [3]. For sub- circuit read final sab-circuit. Heater sub-circuits 
are added, carrying up to 15 amperes up to 125 volts, or 10 amperes 
from 125 to 250 volts, with a fuse on each pole. 

24 [12]. The stipulation that conductors at pressures above 250 
volte must be enclosed in metallic sheathing is omitted. The earth- 
wire must be of copper, not less than No. 14 S. W. G. 

25 [15]. “ There must be no contact between conductors (or their 
insulating material, metallic sheathing or tubing) and gas pipes." 

27. Where concentric wiring with an earthed external conductor 
is used, it must be used throughout, except. for fittings and pendant 


flexibles. 


29. Where inflammable gases, &c., may be present, dynamos, are 


lamps, Nernst lamps and connectors are prohibited, and incandes- 
cent lamps with their holders must be enclosed in air-tight fittings, 
switches, fuses, resistances and motors must also be enclosed. , 

30 [13 and 55]. “ Except where completely enclosed in a metallic 
casing, no switch, ceiling-rose, cut ont," &c. may be mounted 
directly on a surface of a humid nature. 

Сохрсотовв — 8128 AND Сонростіутү. —18 is omitted. 

31 [21]. Reference to flexibles is omitted. “It must be assumed 
that at least 60 watts may be consumed at any point.” 

33 [20]. The E. S. C. standard is introduced. 

34 is part of [21]. 

35 [22]. Tbe volt-drop given in the Table is specified for 
continuous current only. 

CoxpucroBs—IxsuULATION.—96 [23]. The limiting temperature 
for paper or fibre insulation is raised to 176° F. (80° C.) and the 
reference to “specially hot places” is deleted. 

37 [24]. For Class A cables vulcanised rubber dielectric is sug- 


gested ; for Class B, paper or fibre. 
38 [25]. The rule for thickness of dielectrics is replaced by 


standard givea in the Table. 


39 [27]. The period of'test at 2,000 volta'is raised’from 10 minutes 
alf an hour, and the bending test is omitted. ‘Alternating 
ressure of 50 cycles, preferably sinusoidal, is specified for the test. 
40 [28]. The minimum insulation resistances for v.R. cable are 
materially increased, nearly double for up to 250 volts (600 to 
2,000 megohms per mile), and standards are introduced for 250— 
650 volts (2,500 to 5,000 megohms per mile). 41 represents [94]. 
42 is part of (29], strengthened by altering may to must. 

CoxNDUOTORS—FLEXIBLE.—44 and 45 [34]. Here there are con- 
siderable alterations. The minimum sectional area allowed for 
flexibles is given as that of No. 22 S. W.G , and the smallest gauge 
of wire used is No. 36 S. W.G. “Pure rubber” is amplified by the 
words “equal to washed Para rubber of the best quality," and is 
recommended for pendant flexibles. Vulcanised rubber flexible 
must be insulated with one layer of puro rubber, and two layers of 
vulcanised rubber, and the radial thickness of the dielectric must 
not be less than 34 mils.” The у.в. flexible is raised to 1,500 volts 
at 50 cycles for 15 minutes after 24 hours’ immersion in water, and 
the vapour-of-boiling-water test is omitted. In 45, flexible is 
allowed for sub-circuits, except where passing through floors; it 
must be protected by incombustible watertight conduits where it 
passes through walls. Connection between flexibles and hard wires 
may only be effected by means of screw-down terminals in junction 
boxes or ceiling roses, and where flexibles from fittings must pass 
into a ceiling they must be enclosed in conduite up to a metat 
junction box." 

CONDUCTORS—FIXING AND SUPPORTING.—46 (a) mainly follows 
[29], the E. S. J. Standards for steel conduits being adopted “In 
dry places isolated single lengths of tubiny need.not be earthed if 
adequately enamelled, or otherwise insulated, externally." 

46 (b) follows [41], but adds that “conductors carrying more tban 
5 amperes must be laid singly in separate grooves " in wood савїрг. 

46 (с) is an important new clause, which we give in ful]:— 
(Insulated conductors) may be without mechanical protection (/.»., 
without conduit, armouring, &c.) where not exposed to injury, but 
they must be supported in such 4 manner as to secure the permanent. 
spacing of the conductors from walls, ceilings and all structural 
metal work and metal piping. When carrying more than 5 amperes, 
they must also be spaced from each other, unless they are of the 
multiple-core or concentric types. Such spacing is not, however, 
necessary if the conductors are lead covered." The words “ excepting 
flexibles ” occur in the first line of the rule, but, on the other hand, 
flexibles are specifically allowed for by par 45— Flexibles 
may be used for sub- circuits under the conditions of 
paragraph 46 (c).“ Hence the Continental system of running 
flexibles on insulators has now received official sanction, though 
we believe that it is being regarded with growing disfavour in 
Germany. ! 

47 and 48 are new; 47 relates to unenclosed lead-covered con- 
ductors, which must be supported on a continuous wood fillet, or 
fastened by broad clips, while 48 requires conductors passing 
through floors, walls, &c., to be specially protected. 49 [40] 
strengthens 48 in connection with party-walls and fire-resisting 
floors; the tubes must now be close-fitting instead of being filled 
up solid as formerly. 50 [39] requires mechanical protection for 
conductors buried in plaster, but it need no longer be of sufficient 
strength to resist a nail. 51 prohibits metal staples on unarmoured 
conductors. | 

Coxpucrons—BanE.—52 opens with the tautological statement. 
“Bare conductors without any insulating covering may be used 
indoors," and goes on to detail the uses to which they may bc 
applied—viz., as collector wires for travelling cranes, &c.; as 
trolley wires for locomotives and jib cranes; a3 battery connec- 
tions; and for other purposes, with appropriate precautions in 
each case, in positions inaccessible to unauthorised persons, and 
subject to permission from the Fire Offices concerned. 

JOINTS AND CONNECTIONS.—This section has undergone but 
little change. 56 is a new clause recommending looping to avoid 
joints on small conductors. 

SwrroH AND DISTRIBUTION Boarps.—61 [56] now provides 

against fire spreading at both the front ала the back of the boards, 
and has been rewritten. In 66 [60] to voltmeter is added pilot 
lamp. 67 is new: Combination switch and fuse boxes must be so 
arranged that it is possible to operate a switch without uncovering 
the fuses, if of the open type." In 68 [46] the clearance from glass 
cover to fuse is reduced from 2 to 1 in., but if the cover is wood it 
must be protected with fire-resisting material, with a clearance of 
1$ in. 
SwITCHES.— This section is little changed. 69 [45 and 17] omits 
[45] (c) partial contact; (7), pressures over 2:0 volte; and (2), 
which said ''It must not contain a fuse." On the other hand, it 
provides that for more than 5 amperes, at pressures over 125 volts, 
metal covers must be lined ; that switches exposed to injury or tu 
contact with goods must be guarded ; and that the hand cannot be 
injured by the blowing of an adjacent fuse. 

Fuses —The maximum steady current may now, according to 
70 (46, 47 and 51], exceed the normal rate by 200 per cent., instead 
of 100, before blowing the fuse. Атсіпр must be prevented. Small 
close-fitting covers should be perforated. The prohibition against 
the presence of fuses in switch-covers is removed. 72 (48 and 49] 
recommends precaution against shock when feeling whether a fuse 
is warm. i; 

CoNNECTOBRS.—73 [50]. Fixed connectors must have incom- 
bustible bases, and be suitable for easy inspection. 76 [54]. Every 
connector or group of connectors must be controlled by a switch on 
the live side, and the portable fittings should be without switches. 

Сюпимо RosEs.—77 [55] (d). Must not be used for more tban 
two pairs of flexibles unless specially designed. 

FITTINGS FOR SUPPORTING LAurs.— Practically unchanged. 

LAMP-HOLDERS.— 82 [65]. The much-discussed clause requiriny 
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them to be insulated from conduit is omitted; they must not con- 
tain a switch when used for pressures over 250 volts. 

ABC Lamps.—84 [67]. Permission is given to use arc lamps 
without globes for photography, &c., but the flooring must be in- 
combustible. Open inverted arcs must have metal reflectors pro- 
jecting at least 15 in. horizontally beyond the arc on all sides. 

INCANDESCENT Lamrs.—85 [68]. Lamps must be specially pro- 
tected when placed close to combustible materials; combustible 
shades must be kept clear of the holders; celluloid must not be 
used for candle tubes. 86. Lamp caps, of which the insulating 
material is hygroscopic, must not be used in damp places unless 
the lamp-holder is insulated from its support.” And not even then, 
we suggest. | 

HATEBS.— This term now covers also cooking appliances. By 
par. 89 radiator circuits must be protected by a fuse on each pole 
and by a wall-switch in each room. 

RESISTANCES, CHOKING CoILS AND А.С. TRANSFORMERS.—These 
are now lumped together in par. 90 [71], the special paragraphs [75 
and 76] relating totransformers being dropped. Finely perforated 
sheet-metal is admitted as alternative to wire gauze; the limiting 
temperature of the resistance wires is omitted, and that of the cases 
raised to 176° F. 

Morons.—91 [70]. When mounted on or over wood flooring, 
unless totally enclosed or ventilated, they must be separated 
from the floor by a sheet of metal. In positions exposed 
to inflammable dust, &c., motors must be totally enclosed or 
of the ventilated type. All slip rings, commutators, and brushes 
must be totally enclosed, though induction motors without slip- 
rings may have open ventilating holes. A switch and fuse, 
hand-grip fuse or circuit-breaker must be used on one con- 
ductor, and one of these on the other. т.с. motors must have regu- 
lating switches and starting resistances, and the shunt circuit mst 
be so connected that the field is excited before the armature. А.С. 
motors must have starting devices and no-volt release, with linked 
circuit-breakers on the conductors in the case of large motors. 

Dynamos.—92 [70]. Must not be placed in positions exposed to 
inflammable dust, &c. The protection of wood flooring and the 
control with switch and fuse are the same as for motors. 

ACOUMULATORS AND OTHER BaTTERIES.—94. The case of each 
cell must stand on insulators. 95. Bare conductors should be used 
for end and regulating-cell connections, and all regulating cells must 
be protected by a fusible connector at each cell. 

TESTIRG.— This section is not materially altered; but the 
“ 90-watt lamps" [79] are replaced simply by lamps,“ and the 
measure of arc lamps in terms of these is abolished. The minimum 
insulation resistance of any sub-circuit is one megohm ; алу motor 
or other appliance may be connected if the insulation from the 
frame of the parts carrying current is greater than one megohm. 

99 [80]. It is no longer recommended that the negative pole be 
connected with the conductor under test. 

100 [81] wisely provides, not merely that repairs must not be 
made when the pressure is on, but that the circuits must first be 
“entirely disconnected from the supply." 

TABLE.— This is a great improvement on the old table, being 
much better arranged and more informative, while the columns 
relating to hot places are replaced bv others more generally useful. 
А table for flexibles is added, and the E.S.C. standards for copper 
conductors are given in par. 113, these being practically identical 
with the standards of the Committee on Copper Conductors. 

The rest of the work consists of the B. of T. Regulations for 
medium pressures, 80 far as they apply to motors, arc and incan- 
descent lamps in series, and the wiring and accessories used in con- 
nection with them ; and the Home Office Special Rules for Mines. 

The index is omitted from this edition ; this is a mistake, and we 
hope that it will be rectified in the next issue. 


LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be writlen on one side of the paper. Free use of fictitious names 
may be made. Answers are furnished by a barrister-at-law.] 


No. 75.— Electricity Supply.— Towns joining togcther. 


“ENQUIRER” writes:—‘‘I should be pleased if you could kindly 
inform me if there is any special legal agreement necessary in the 
case of two or more towns combining to have one joint eléctricity 
supply and tramways scheme, such for instance as the Hyde, 
Stalybridge and Mossley scheme. 

“If any special lega! agreement is necessary, could you tel! me 
what are the main features embodied in it, and how protits, losses, 
&c., are shared between the combined towns? 

„Are they determined on the rateable values, or in what way? 

“In the case of tramway receipts, would it be more equitable to 
apportion protits, losses, &c., on the car mileage in each borough, in 
the case of electricity supp!y, on the demand of each borough, rather 
than on the rateable values? 

“With regard to maintenance of permanent way, mains, &c., 
would each borough meet the cost for this item within its own 
boundary, or would it be better to have a joint board which would 
have the administration of the whole scheme, the various boroughs 
dividing the expenses, &c., as hereinbefore mentioned ? 

“ Further, what course would have to be pursued by these towns 
to obtain borrowing powers, and if each or any one town has 


already obtained certain borrowing powers, which together are 
insufficient for the combined scheme, how could these be united in 
the joint scheme and the excess borrowing powers obtained ? 

“In the case of assessment for rates, as the generating station 
can only be situated within one borough, would that borough be 
justified in rating and drawing the rates on the generating station 
at the figure obtaining in that borough, and what provision would 
have to be made for the rating of the tramway permanent way in 
the various boroughs ? 

Do you know of any other towns that have combined similar! 
to Hyde, Stalybridge and Mossley ? If so, I should be pleased to 
know of them, and any special features in their agreements of which 
you may be cognisant. 

“The above case assumes that each town has ita own electricity 
supply апа tramways order. Would there be any different method 
of procedure in case one or more towns were without electricity 
supply and tramways orders ?" 

„ The Stalybridge, Hyde, Mosslev and Dukinfield Tramways 
and Electricity Board Act, 1901 (1 Edw. vii, ссхсу), is the only 
illustration of the combination of several small local authorities 
for the purpose of carrying out schemes involving the generating 
апа distributing of electrical energy with which we are familiar. 
That Act constituted a joint board, consisting of representatives 
from the various councils interested, and authorised the taking of 
land compulsorily for the purposes of the Act, and the construction 
of tramways to serve the districts interested, to be worked elec- 
trically. The Act also incorporated the Schedule to the Electric 
Lighting (Clauses) Act, 1899 (with the exception of certain 
sections), and made special provision for the application of tram- 
way and electricity revenues respectively. So far as is known, an 
agreement between two local authorities to run tramways and supply 
electricity can only be carried out with the authority and sanction 
of Parliament. It is impossible to gay what the main features of 
sich an agreement would be. Ав to the other queries put by 
" Enquirer," these are more of practical than legal interest, and 
could be better answered by one who is familiar with the high 
finance of electrical undertakings. 


PARLIAMENTARY. 


Rawtenstall Corporation Tramways. 


Тнк Police and Sanitary Committee, under the chairmanship of 
Mr. Corrie Grant, which considered the Rawtenetall Corporation 


Bill some weeks ago, has issued its report to the House. The 
report states :— 


The Bill authorises the Corporation of Rawtenstall to acquire, reconstruct, 
and equip for working by electrical traction, certain tramways beyond the 
Borough of Rawtenstall--namely, in the Borough of Bacup. Such tramways 
will be in connection with the tramways authorised to be reconstructed for 
working by electrical traction by the Corporation within the limits of their dis- 
trict, and the Committee have caused provisions to be inserted in the Bill 
whereby such powers shall only be exercised by the Rawtenstall Corporation 
in the event of the Bacup Corporation failing within periods specified in the 
Bill to acquire, reconstruct and equip such tramways themselves. The Com- 
mittee have also caused to be inserted in the Bill provisions whereby, upon 
and in certain specitied terms and events, such tramways will be leased by the 
Bacup Corporation to the Rawtenstall Corporation. The Committee are of 
opinion that, having regard to the special local circumstances, such acquisition, 
reconstruction and working by the Rawtenstall Corporation, or in the alterna. 
tive such lease Ly the Bacup Corporation to the Rawtenstall Corporation, and 
the working by the lattér ought to be allowed. The length of such tramways 


so situate beyond the limits of the Borough of Rawtenstall is 2 miles 3 furlongs - 


1:40 chains. That inusmuch as Part III (which includes Sec. 43) of the Tram- 
ways Act, 1870, is incorporated with the Bill, the Committee have not inserted 
any special clause for the local authority under the said Act of the district con- 
sisting of the said Borough of Bacup in the terms of the said Sec. 48, but have 
in the special circumstances of the case substituted & period of 30 years for the 
period of 21 years mentioned in that section. In pursuance of the resolution of 
the House of February 26th last, the Committee have struck out of the 
Bill the powers to construct Tramways Nos. 10, 11 and 114. That in pur- 
suance of Standing Order No. 1454, n report from the Board of Trade 
was laid before the Cominittee with reference to the tolls, rates and charges 
proposed to be authorised by the Bill, from which it appeared that the proposed 
maximum rates and charges are not in excess of those usually authorised by 
Parliament in respect of like undertakings, and the Committee are, therefore, 
of opinion that they may be sanctioned. That the Committee have allowed 
seven years for the completion of the new tramways to be authorised by the 
Bill, having regard to the fact that it is not expedient that they should be com- 
menced until the existing tramways in the borough have been acquired by the 
Corporation and equipped for working by electrical traction, to the desirability 
of testing the tratlic on the new route by means of omnibuses, and to the fact 
that ciklit years were granted in similar circumstances by the Committee in the 
year 1906 to the neighbouring borough of Haslingden, for tramways which will 
be worked in connection with these tramways. 


The Committee has allowed the following periods for the repay- 
ment of loans: — Sum necessary for the purchase of the Accrington 
tramways, 25 years; £8,900 for reconstruction of Accrington tram- 
ways, 30 years; sum necessary for purchase of Rossendale tram- 
ways, 25 years; £32,300 for reconstruction of Rossendale tram- 
ways, 30 years; sum necessary for purchase of Bacup tramways, 25 
years: £17,600 for reconstruction of Bacup tramways, 30 years: 
£14,000 for construction of new tramways, 30 years; £30,100 for 
electrical equipment of tramways, 20 years; £11,500 for purchase 


of rolling stock for tramways, 10 years; £3,500 for provision and 
running of motor-omnibuses, 5 years. 


Post Office Telephone Staff.—Replying to Sir John Baker in 
the Parliamentary papers, Mr. Buxton states that the question of 
placing the male clerical staff of the general manager of the Post 
Office London Telephone Service on the establishment is now 
being proceeded with, but the matter requires carcful investigation 


for consideration, and some little time is neceseary for the com- 
pletion of the scheme. 
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Richmond (Surrey) Electricity Supply Bill. —W^ understand 
that the facts in connection with the Richmond Company's Bill 
were not correctly described on page 554 of our issue of April 5th. 
Under the Bill the promoters, that is the company, are made 
undertakers instead of contractors as they were formerly ; our note 
stated that the promoters were not to act as undertakers, which 
was not the case. Further, we learn that there is nothing in the Bill 
preventing the company promoting any Billsin Parlíament without 
the consent of tbe Corporation. 

Watford and Edgware Railway Bill.—On Thursday last weck 
ihe Examiner of Standing Orders in the House of Commons had 
before him the new provisions which the Watford and Edgware 
Railway Company are seeking to have inserted in their Bill this 
session. The new powers sought are for the construction of a 


‘junction line about half а mile long to connect the authorised line 


with the Great Northern Railway, Edgware branch, and to enter 
into working agreements. A formal decision of non-compliance " 
was given. [It is now reported that the petition for the additional 
provisions has been withdrawn.] 

West Riding Tramways Biil.—It is announced that all oppo- 
sition to this Bill has been withdrawn. 

Ktngston-on-Hull Corporation Bill. — After several days’ 
consideration Mr. Corrie Grant’s Select Committee of the House of 
Commons has found the preamble of the Hull Corporation Bill 
proved. Power is taken under the Bill to construct a tramway in 
Charlotte Street and to equip the tame. The opposition was 
directed to the clauses for the purchase by the Corporation of the 
local gas company, and in opening on this part of the Bill the Hon. 
J. D. Fitzgerald, K.C., mentioned that in six years the Corporation 
had made £81,000 protit on tramways, while the electricity under- 
taking was being carried on at a profit, although nothing had been 
applied in relief of rates. 

Manchester Corporation Tramways Bill.—In the House of 
Lords on Monday this Bill was read a third time and passed. 

London Power Bills.—On 9th inst., in the House of Commons 
papers, both the Administrative County of London and District 
Electric Power Bill and the L.C.C. (Electric Supply) Bill were 
down for second reading, but this stage was further adjourned 
until the 25th inst. | 

Tramcar Brakes.—In the House of Commons last week the 
President of the Board of Trade (Mr. Lloyd-George), in reply to a 
question, said he was aware that there had been several fatal 
accidents within the last eighteen months due to tramcara running 
away or leaving the rails, and that in some cases the brake mechanism 
was in fault. The whole question of tramway braking appliances 
was ut present being investigated by Committees appointed by the 
Tramways and Light Railways Association and the Municipal Tram- 
ways Association respectivcly, and the Board of Trade had ex- 
pressed their willingness to assist in a joint inquiry at a later 


stage. 

"Korth Metropolitan Electric Power Supply Bill.—In the 

House of Commons on Tuesday, this Bill was read a second time. 
Electric Supply Corporation Bill.—The Lord Chairman of 

Committee has reported that all opposition to this Bill has been 


withdrawn. 


BUSINESS NOTES. 


Bellamy у, Wakefield and District Light Rail- 
way Co.—This case was on Tuesday in the list for hearing before 
Mr. Justice Joyce in the Chancery Division of the High Court. 
Before the case was reached, Mr. Hughes, K.C., said it was a 
motion by the plaintiff to restrain the defendants from committing 
a nuisance. With his Lordship's sanction, it had been agreed 
that the motion should stand over for two months, and then pro- 
bably bis Lordship would not be troubled with it at all. In the 


result it was arranged that the motion should be put in the paper 


again on June 17th next, subject to anything part heard. 
Catalogues and  Lists—Tue NORTH-WESTERN 


ELEcrRIcAL APPLIANCE Co., Railway Appliances Works, Cathcart, 


· Glasgow.— Revised catalogue (12 pages) relating to their arc lamp 


lowering gear. It contains fully-illustrated details of the firm's 
contact-suspension appliances, patent cable protector chain for 
Swan-neck brackets, and automatic winch specialities, describing 
certain improvements and additions that have been made therein 
since they were shown in our pages. Copies of the list will be 
sent to anyone interested. 

Messrs. SPLEX Conpurts, Lrv., Birmingham and London.— 
Small 16 pp. pamphlet entitled “The Real Truth About Enamel,” 
containing some particulars of the tests carried out by Mr. J. 
Hewett, M.I.E.E., on their enamel for Simplex conduits. 

Messrs. Јони Davis & Son (Derby), Lro., All Saints’ Works, 
Derby.—New section (071 B) entitled Power and Lighting 
Accessories,” wherein are briefly handled and illustrated their 
motor-starters, panels, switches, fuses, circuit-breakers, junction 
boxes, and other apparatus required in connection with the dis- 
nen of electric light and power in collieries. Prices are 

ven. 

Messrs. Тоннзом & PuirLiPs, Lrp., Charlton.—New instrument 
price list (M.I.) containing illustrated description, code words and 
prices of their dead-beat moving iron ammeters and voltmeters in 
iron cases, for continuous and alternating currents. Also two new 
booklets, one containing a description of their standard oil-cooled 
transformers, of which they are now able to give quick delivery ; 
tbe other being a collection of photographic illustrations of some of 
tho different types of switchbourds that they have recently con- 
atructed for lighting and traction station and factory usc. 


Messrs. ELLIOTT BROS., Century Works, Lewisham, 8.E.— 
Pamphlet (А.О. 84) containing a fully-illustrated description with 
line diagrams and half-tone views, also lists of prices, of their a.c. 
instruments—three-phase wattmeters of portable and switchboard 
types. Also а pamphlet (G. 98) containing many illustrations and 
brief well-arranged particulars, prices and code-words, of their 
galvanometers, including shunts, scale stands, lamps and accessories. 

Messrs. DR Dion BouroN, Lrp., London, W.—New booklet 
entitled “ Motor Vehicles for Commercial Travellers,” in which are 
given descriptions of à number of vehicles supplied by them for 
this class of service. 

Mrssnas. D. SAxTONI & Co. (1906), LTD., London, E.C.—New 
list W " particularising their cable and flex. 

Messrs. JAMES ARCHDALE & Co., LrD., Manchester Works, 
Ledsam Street, Birmingham.—Section catalogue of high speed 
radial drilling machines, giving some large finely executed illus- 
trations of these machines, together with full particulars of ваше; 
also dealing similarly with a combined sensitive and radial drilling 
machine, and a new design of machine which has been specially 
built for high speed drilling, 

Messrs. Davipson & Co., Lrp., Sirocco Engineering Works, 
Belfast. New publication (No. 1,002) just issued entitled Heating 
and Ventilating.” It is very finely—indeed, almost lavishly—got 
up, a good art paper being used throughont in order to show off the 
illustrations to best advantage. It is divided into four sections. 
The first contains a good deal of information concerning the various 
types of Sirocco apparatus, while the following ones relate 
respectively to the heating and ventilating of industrial and public 
buildings, and ship ventilation. 

THE STERLING TELEPHONE AND ELECTRIC Co., London, E. C.— 
Pamphlet No. 130, containing illustrated particulars and prices of 
„Single Lever" automatic intercommunication telephones; also 
list No 131, of the company's No. 86125 electric motor bell. 


Dissolutions and Liquidations.—THE Motor Axp 
ELECTRICAL ENGINBERING Co. (LEEDS), LTD.—4A meeting is to be 
held at Central Bank Chambers, Infirmary Street, Leede, on May 
24th, to hear an account of the winding-up from the liquidator, 
Mr. R. A. Smithson. 

HILUGROVE AND ARMIDALE ELECTRICAL Corporation, Lrp.— 
A meeting is to be held on May 16th, at 15, South Street, Finsbury, 
ы hear an account of the winding-up from the liquidator, Mr. S. W. 

oney. 

AUBLET, Harry & Co., Lrp., laundry and electrical engineers, 
Curtain Road, E.C.—Mr. Charles Comins has been appointed 
liquidator of this company, which has gone into voluntary 
liquidation. Pending the sale of assets, he will carry on thc 
business. . 

IMPROvED Егествіс SuPPLIES, Lrp.—An order for winding this 
company up compulsorily was made by Mr. Justice Warrington on 
Tuesday. The petition was presented by Krupka & Jacoby, who 
were creditors for £373 for goods supplied. The company was tbe 
successor of two somewbat similar companies. "l'here was an issued 
capital of £10,000. Of that, £9,994 was held by Mr. Walter Chamber, 
the remainder being issued to the subscribers for cash, wbich was 
the only cash capital the company had. In August, 1905, a deben- 
ture for £4,000 was issued, and in October another for £2,500 to 
Mr. Walter Chamber, who was also a director. In the voluntary 
winding up the liquidator was receiver for the debenture-holders. 
Application hsd been made to him, but he had given no information 
with respect to the value of the assets. "There was а large number 
of unsecured creditors, and unsecured creditors to the amount of 
£2,000 supported this petition. 

Втитїзн ELECTRIC EQuirMENTCo., Ltp.—A compulsory winding- 
up order was made on 'l'uesday in Mr. Justice Warrington's Court. 

RayMonp PRHILLLIPS Evectgic HaiLWaAY AND Tramway Equir- 
MENT Co., Lrp.—4A meeting is to be held at 9 and 10, Fenchurch 
Btreet, E.C., оп May 27th, to hear an account of the winding-up 
from the liquidator, Mr. Philip Mordant. 


Trade Announcements.—Mr. Jous Н. HARPIN has 
just relinquished his position as manager for the Alliance Electrical 
Co., at their Birmingham depót, in order to commence business as 
John H. Harpin & Co., electric lighting and power engineers, at 
47, Temple Row, Birmingham. Copies of manufacturers' lists are 
invited. 

With reference to the notice on р. 556 of our April 5th issue re 
the London Branch of Tux ELECTRICAL Co., LTD., we are now asked 
to state that the Yorkshire district is not controlled by this 
brancb. 

THE UNION ELECTRIC Co., Lro., have increased their number of 
telephone exchange lines, and established an isolated exchange at 
their London office for serving the different departments. The 
number for all is Нор” 2,970. 

Messrs. Rocer Dawson, Lro., of 8, Berners Street, W., have 
purchased the whole of the premises known as No. 1, 
Berners Street, until lately occupied by Messrs. Novello & Co., Ltd. 
music publishers. The ground floor is 52 ft. wide by 100 ft deep, 
and this portion of the building is being fitted up as electric 
light showrooms. Four floors of offices are to be let off to tenants. 

Tue Lonpow ErECTBRICAL FirTINGS Co., Lro., wish the trade to 
know that their new showrooms at 15, Newman Street (first floor), 
Oxford Street, W., are now open. 

Victoria.—A new market is open for manufacturers of 
electric plant in the Bendigo district. It has been decided to work 
the Tronbank Hill mines below the 3,000-ft. level, and to equip 
some of these mines to enable them to go down to 5,000-ft. level. It 
is proposed to electrify the plant and to work the winding and 
other machinery from power to be obtaincd from the clectric supply 


company. 
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Electrical Apparatus for Canada.—Caenada states :— 
“The Commercial Agent has recently furnished special reports to 
the Canadian Government on the subject of electrical apparatus. 
It is remarkable that Great Britain is making a very poor show 
under this hesd, its contribution last year out of half a million's 
worth of goods imported into the Dominion being only about 
£13,000. The case was worse with regard to electric motors, 
dvnamos, &, of which Great Britain's contribution only totalled 
£2,250 out of £200,000. In this case it is well known that the 
question is not one of price, because, in other markets, America, 
the principal competitor, has been handsomely beaten. It seems to 
be a case rather of inability or unwillingness to adopt Canadian 
ideas, and especially to work to their gauges. This can easily be 


done if the Britisher makes up his mind to get well into the 
market." 


Cryseleo Lamps.—We understand that contracts for the 
year 1907 have been placed with Сһүвигсо, Lrp., by the General 
Post Office, the L.C.C. Tramways, Sheffield Corporation Tramways, 
Edinburgh and District Tramways, the Corporations of Dewsbury, 
Salford, West Ham and Wigan, and the Mersey Docks and Harbour 


Roller Bearings.—Amongst the recent orders received 
by THE EwxPrBE RoLLER BraniNGS Co., LTD., for their patent 
roller bearing axle-boxes, are :—The fitting of 25 additional tramcars 
for the Brazilian Tramways; from the Madras Railway Co., for 
bearings for their main-line rolling stock; a further supply for 
Calcutta rolling stock, and for the fitting of new cars for the 
Liverpool Corporation Tramways, the Great Grimsby Tramways, 


and additional bearings for the Lancashire and Yorksbire Rail- 
way Со. 


Brush Contracts.—The following contracts have been 
placed with the B RUSH ELECTRICAL ENGINEERING Co., Lrp.:— 


For the Electrio Lighting and Traction Co., of Australia (for Melbourne) 
1,500-kw. Brush-Parsons turbine and 4.000.volt monophase alternator. 


For the Auckland Electric Tramways Co., 600- KW. Brush-Falcon reciprocating 
engine and traction dynamo. 


Engineering in Persia.—The Engineer. says :— 
* Inquiries эге frequently being made by British engineering, elec- 
trical and other firms ав to openings for the introduction of 
machinery into the Persian market. There is practically no 


opening for large, heavy or complicated machinery, nor will there 
be until better roads are made, or until railways are introduced." 


Italy.— La Societa Tramvie Elettriche Briantée is the 
name of a new company which has just been formed at Monza, 
with a capital of 236,000, to construct and work a system of elec- 
tric tramways in the district. ' 


Spain.—The Sociedad [a Industria Elettrica, of 
Barcelona, is increasing its capital to £100,000, with the view of 
enlarging its electrical engineering works in that city. 


Greece,— The balance-sheet of La Compagnie Hellenique 
d'Electricité Thomson-Houston for the last financial year shows a 
profit of £27,172. 


Book Notices.—‘ Transactions of the American Electro- 
Chemical Society.” Vol. X. Philadelphia: published by the 
Society. 1906. 8300. 

“Testing of Alternating-Current Machines.” 
London: Harper & Bros, 4s. 6d. net. 

" Annual Report of the Smithsonian Institution, 1905.” Wash- 
ington Government Printing Office. 


Partnership.—Mr. Sydney О. Hoad and Mr. Frank P. 
Spicer bave joined in partnersbip to carry on and extend the old- 
established business of C. Larkins & Co., electrical and general 
engineers and contractors, Bush Lane House, Cannon Street, E.C. 
Mr. 8. O. Hoad has been connected with the firm since its com- 
mencement in 1892, and for the past six years has successfully 
managed the concern. Mr. F. P. Spicer has, during the last 8% 
years, been with Messrs. Mather & Platt, Ltd. The name of C. 
Larkins & Co. will be retained. 


By C. Kinzbrunner. 


LIGHTING and POWER NOTES. 


Beverley.—The В. of T. has given notice of the 
revocation of the Beverley Electric Lighting Order, 1901, as from 
April 3rd, 1907. 


Caerphilly.—Tlie South Wales Electrical Power Co. has 
informed the U.D.C. that there is no probability of its being able to 


carry out the provisions of the agreement for E.L. between itself 
and the Council. 


- 


Carmarthen.—The T.C. has accepted the offer of 


Messrs. Saunders & Co., of Cardiff, to light the town by electricity. 
The terms were lower than those of the gas company. 


Canada.—WixxNiPEG.—Sixty-five miles from this city, 
at Lac du Bonnet, is installed one of the most modern water power 
plants in Canada, giving some 30,000 m Р. To maintain the levels 
the year round, the water was backed 8 miles above the power 
house hy means of a coffer dam, to an average elevation of about 
8 ft. The main units in the power house consists of four 1,000-zw. 
and five 2, 000 Kw. revolving field 60-cycle, 2,900-volt three-phase 
generators, coupled to turbines; 100-K w. 125-volt direct-current 
excitere, coupled to turbines; and three 175-kw. 125-volt exciters, 
coupled to three-phase 2,300-volt induction motors. The switches 


are sectional, and are enclosed in masonry. There are 15 trans- 
formers, comprising two banks of 1,100 H.P., and three banks of 
2,400 H.P. The pressure is stepped up to 60,000 volts for trans- 
mission to a sub-station at Winnipeg, a distance of 65 miles. 
From the power house are run duplicate transmission lines on steel 
towers. The line crosses the Winnipeg River with a span of 760 ft. 
on 72-ft. towers; tbe standard towers are spaced 500 ft. apart, and 
are 40 ft. high. The cost of the complete plant will. amount to 
abont $4,000,000, and it is believed tbat this scheme will make 
Winnipeg commercial possible as & manufacturing centre, as, 
owing ер high cost of fuel, steam power plants are economically 
impossible. 

oRONTO.—The application of the City Council for powers to 
expropriate the Toronto Electric Light Co. bas been refused by the 
Provincial Parliament, and the contract of the company in question 
with the Electrical Development Co., of Ontario, for the supply of 
energy from Niagara, has been confirmed. 


Cheltenham,—A L.G.B. inquiry was held on April 9th 
into the application of the T.C. for a loan of £6,825 for additional 
plant for the electricity works. А ratepayer opposed on the ground 
that the plant was required for the benefit of certain private con- 
sumers only, but the Inspector (Mr. Meade King) disputed this view. 


Continental Notes, — GERMANY. — H.M. Charge 
d'Affaires at Darmstadt (Mr. F. D. Harford, C. V. O.), reports that 
negotiations have been proceeding for several years past between 
the Baden and Swiss authorities for the utilisation of the falls on 
the Rhine on their frontier between Rheinfelden and Augst, by 
the erection of a power station for the generation of elec- 
tricity by turbines. It appears now that the District Council of 
Lórrach, in Baden, has approved of the scheme, so that its 
execution may be looked upon as assured. The undertaking is 
called the Augst-Wyhlen power station, and the concessionaires are 
the canton of the City of Basle and the power-station works of 
Rheinfelden (Baden), which latter works already produce 
15,000 E. P., but for the past six years have been obliged to draw 
largely upon the Swiss power station at Bettlau. It is expected 
that the projected power station will produce 24,800 н.р. when the 
Rhine is very low, and 30,000 н.р. when the level is higher. The 
weir wil be so arranged that the works at the rame time form 
separate Baden and Swiss undertakings. The cost is estimated at 
£360,000.— Board of Trade Journal. è 


Coventry.—At a special meeting of the Coventry City 
Council on the 9th inst. it was decided to introduce into a Corporation 


. Billnow pendingin Parliament, powersforsupplying electrical energy 


to an area outside the city boundary, also to authorise the making 
of special charges for the supply in cases where the consumer has a 
separate supply of electrical energy, and to empower the Corpora- 
tion to borrow further moneys for the purposes of its electric 
lighting undertaking. Ald. West, chairman of the Electric Light 
Committee, moved the adoption of the resolution, which was carried 
unanimously. 


\ 


Dalkeith.—In connection with the arrangement for trans- 
ferring certain electric lighting undertakings at Dumbarton, 
Melrose, Jedburgh, Dollar and Dalkeith from Messrs, Crompton 
and Co, to the Electric Supply Corporation, objection was taken 
by the Dalkeith authorities to a clause in the Bill as to supplying 
individual users, and a letter was read in this connection at а 


meeting of the Dalkeith T.C. The solicitors of the company wrote 


that they could not in the least agree that any clause in the proposale 
was ambiguous, and it was precisely the same form as a similar 
clause relating to various towns in England. A letter was also read 
from the town clerk of Montrose, saying that that town thought it 
was sufficiently protected. The Council agreed to let the terms of 
the Bill go without further opposition. 


Derby.—The T.C. has decided to apply to the B. of T. 
for sanction to a loan of £6,350, being the estimated capital 
expenditure for the year ending March 31st, 1908. 


Dublin.—In regard to the new turbo-generator for the 
Pigeon House Fort station, the engineer recommended the 
acceptance of the lowest tender which, in his opinion, would 
meet the specification, 7 e, Willans & Robinson turbine with Dick, 
Kerr alternator, at £10,043. At the quarterly meeting of the T.C., 
an amendment was moved that the General Electric Co.'s tender, 


at £8,725, be accepted. It was pointed out that that company could 


not comply with the clause reqniring them to bave carried out 
similar work, but, without further reference to the E.L. Com- 
mittee, the amendment was carried by a large majority and 
confirmed by resolution. 


Egremont.—The B. 
electric lighting order. 


Hastings.—It has been agreed to construct an additional 
transformer sub-station at an estimated cost of £526. The cost will 
be partly covered by unexpended balances on other loans, and the 
balance paid out of revenue during the next three years. 


Hoylake.—At the monthly meeting of the U. D. C. it 
was stated that during the past year the total receipts from all 
sources had been £6,763. 'The working expenses, with the excep- 
tion of repayments, had been £2,903, the total repayment charges 
£3,133, making a total on the expenditure side of £6,036, which 
left a profit on the year's working of £727. In thè year 1905 6, 
307,205 units were sold, and this year 353,425 units an increase of 
46,140 unite, or 15 per cent. The Committee has decided to renew 
the battery and also to try a set of the Meldrum forced-draught 
apparatus in the boiler house. 


of T. has revoked the 1900 
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Hendon.—Messrs. Crompton & Co. have given notice to 
the Council of their intention to lay mains in the district. It is 
nearly ten years since the Council obtained its order, but, owing to 
Jocal opposition the order was sold to the nrm mentioned. 


ladia.— Mapras.—It is expected that the works of the 
Madras Electric Supply Corporation will be so far completed that 
a supply of electricity may be commenced in August next. All 
electrical energy supplied, whether for use for lighting or power 
purposes, will be charged at a flat rate of 4 annas per unit con- 
samed. The rate of charge will vary from 4 annas per unit for 
the first 1,500 units per month down to 9 pies per unit for more 
than 17,000 units.—Jndian Te. tile Journal. 


London.—H AxrPsTEAD.—At the meeting of the B.C. on 
the 11th inst, Mr. Dougall moved: That the profits on electric 
ligbting be not placed to the relief of the rates until the reserve 
and depreciation fund is in a more satisfactory condition." The 
Mayor (Councillor Hendrics) ruled the resolution out of order, and 
Alderman Pritchard suggested that the following resolution should 
be moved instead: “That the question of the amount set aside for 
reserve and depreciation in connection with the electric light under- 
taking be referred to the Finance Committee for consideration and 
report." "This was agreed to. | 

HAMMEBSMITH.—The Electricity Committee of the B.C. reported 
on Tuesday, having received a communication from the electrical 
engineer (Mr. G. G. Bell) dealing with the work that will be 
necessary in order to meet the increasing demand for electricity. 
After giving in detail the works for the outside distributing 
section which, in his opinion, would be necessary (amounting 
to £9,377), Mr. Bell recommended, in the first instance, the 
carrying out of the first section, at а cost of £2,413. Tue 
Committee agreed, and will (subject to the usual sanction) 
purchase the material required as soon as possible. Upon 
the recommendation of the Finance Committee, application is 
to be made to the L.C.C. for sanction to a loan of £11,145 
for the electricity undertaking. Of this amount an expendi- 
ture has been already iacurred of £6,985, and a further 
sum of £1,226 is for work which has been sanctioned by the Council 
and not yet commenced. The remainder is practically all for the 
extension of mains as set out above. 

LaMBETH.—An agreement has been entered into between the 
B.C. and the South London Electric Supply Corporation, for the 
supply of electricity to the new Town Hall buildiugs being erected 
on Brixton Hill, at 34d. net per unit for lighting supply, 1}d. net per 
unit for power supply (ventilator motors), whilethe rent for meters 
suitable for an installation of 700 16-с.р. lamps and for ventilator 
motors will be 308. per quarter. 

BEBMONDSEY.— The Electricity Committee of the B.C., in a 
report circulated on Monday, stated that it regretted that as a 
result of an inquiry held by Mr. Н. E. Kearley, Parliamentary 
Secretary to the Board of Trade, on March 12th and 18th, the 
B. of T. had decided not to grant the B.C. an order to supply elec- 
tricalenergy in the 8t. Olave district. The report proceeded to 
say that it was difficult to unders:and why the order was not 
granted, seeing that it was clearly proved that the B.C. is supplying 
electricity cheaper in the former parishes of Bermondsey and 
Rotherhithe than the London company, and had the order been 
granted, would have been in a position to supply in St. Olave 
cheaper than either company. The action brought in the King’s 
Bench by Messrs. Leo Sunderland & Co., against the B.C , in connec- 
tion with work done, has been settled by payment of £30 to the 
plaintiffs. The original claim was £100. The Finance Committee 
estimates that if the destructor was closed and all the refuse barged 
away, a saving of £1,984 per annum would be effected. The matter 
has been referred to the General Purposes Committee and the 
Electricity Committee for consideration and report. 

Grezenwicy.—The B. of T. has approved of an additional 
system, to be adopted, of supply of energy under the Blackhesth 
and Greenwich Electric Lighting Orders, 1897 and 1899; Crystal 
Palace and District Electric Lighting Orders, 1890 and 1891; 
Lewisham Electric Lighting Order, 1901; and Penge Electric 
Lighting Order, 1901. This is to be furnished to sub-stations at a 
pressure of 10,000 volts, with alternating current, at 50 cycles. The 
extra high-pressure mains are to consist of insulated conductors 
enclosed in a lead sheath, and laid solid in troughs or drawn into 
pipes or ducts, | 

YLEBONS.—The В.О. has received a communication from the 
Comptroller of the L. O. O., stating that the Finance Committee will 
recommend the Spring Gardens authority to place the electricity 
loan of EI, 400, 0 upon a permanent basis, from December 3186 
last, with interest at the rate of 4 per cent. per annum, The B.O., 
however, is to bear the difference in the cost of interest of the 
Bills, now current, which were issued for the purpose of this loan 
at £4 6s. 6d. per cent. discount. The B.C. has agreed to this 


suggestion, 


The Electric Supply Committee of the B.C. presented a report 


recently, showing that after meeting all expenses and liabilities the 
past year’s working of the local electrical undertaking yielded a net 
credit balance of £29,924, as compared with an estimated balance a 
year ago of £23,528, after meeting financial charges. 

Taames CoNSERvANCY.—At the meeting of the Conservators cn 
Monday, the Assessor reported that the re-assessment of the suction 
and discharge pipes for the electricity undertaking of the Hammer- 
emith B.C., was:—Rent, £100 per year, and fee £10 10s. It having 

en stated that there had been no alteration in the former rent, 
the report was agreed to. 
wine este — The Electricity Committee has been in negotiation 
8 th the promoters of the North Metropolitan Electric Power 

upply Bill, and the promoters have agreed to make such modi. 


cations in the measure as will extend to it the prohibitive clause 
inserted in the Act of 1905, viz.: “ Тһаё the company shall not 
supply electricity within the Borough of Hacknev for lighting 
purposes.” The Act of 1905 anthorises the company to supply elec- 
tricity to any railway, tramway, canal or navigation passing through 
the borough. Under the circumstances the Committee bas decided 
that on the promoters giving an undertaking to amend their Bill 
so that they cannot supply electricity for lighting purposes in the 
borough, the petition against the measure will be withdrawn. 

PobLAR.— The Electricity Committee of the B.C., after con- 
sidering exhaustive reports from the engineer on the matter, has 
decided in favour of carrying out extensions to meet next winter's 
demand at an estimated cost of £5,900, made up as follows:—-One 
boiler with chimney and superhester, and including foundations, 
£2,550; опе E. H. . feeder with switch panels, labour, &c., £1,800 ; 
one motor-converter and L.T. panel, «1,550. 

L. C. C. POWER ScHEME.— A number of the Borough Councils are 
supporting the following resolution which was passed by the 
Fulham B.C. :—'' That having regard to the recent vote of the rate- 
payers of London, in the opinion of this Council the L. C. C. 
(Electric Supply) Bill should be withdrawn, and so save further 
expense to all the local bodies who have petitioned against it; and 
that я copy of this resolution be forwarded to the L.C.C., the City 
and Borough Councils of the metropolis, and to the Fulham repre- 
sentatives on the L.C.C." The matter was to be considered by the 


L.C C. yesterday 


Lowestoft —The T.C. has resolved to wire houses 
by contract at a rental of 1s. 6d. per annum per poirt, 
and 6d. extra per lamp per annum for each lamp beyond the first 
on the same point; also at the option of the consumer at a price 
for energy and rental of wires and fittings of 1d. per unit more 


than the current price of energy. 
Lytham.—The В. of T. has granted the C. D.C. a prov. 
order for E.L. 


New Zealand.—WELLiNi‘ton.—A poll of the ratepayers 
has been taken on the proposal of the City Council to purchase, for 
£160,000, the business of the supply Co. The voting was 413 for 
and 238 against, only 651 ratepayers votirg out of 8,743 on the poll. 
We understand that the purchase has been completed, and the 
Council enters into pca:ession on August 1st next. 


Penrith. — The B. of T. has issued a prov. order 
anthorising the tranefer of the U D.C.'s E.L. order to the Penrith 


Electric Supply Co. 


Portsmouth.—The T.C. has applied to tbe I. Gi. B. for 
а loan of £15,000, for additional plant at the electricity works. 


Radcliffe,—O wing to complaints about the unsteadiness 
of {ле electric light, caused by variations in pressure due to the 
frequent stopping and restarting of large motors in tbe district, the 
Council on its engineer's recommendation, has authorised the 
installation of an automatic booster for regulating purposes. The 
cost will be about £360. The engineer bas also been asked to 
prepare а scheme for extensions of plant and mains in the Council's 
district. The Council has agreed with Messrs. G. & 8. Clegg and 
Co., a large firm of mill owners, to supply electricity for power 
purposes to their works, at 9d. per unit net, the minimum 
quantity to be taken per annum to be 25,U00 units. 


Redruth.—The U.D.C. bas accepted the offer of the 
Urban Electric Supply Co. for public lighting for five years. 


Sheffield.—The desirability of transferring entirely the 
generation of power from the Sheaf Street to the Neepsend station, 
in view of the relatively excessive cost of production at the former 
station, was recently mooted. It was pointed ont that there was at 
present a very large amount of plant at Sheaf Street, which could 
rot be economically removed, but was only used to supplement 
Neepsend station when the demand was heavy. The T.C. is 
now making provision for a large extension of the plant there 
established. 


Sudbury.—Messrs. Hawtayne & Zeden, who have pre- 
pared plans for an E. L. scheme, have asked the Т.О. if it is 
prepared to consider offers if anyone could be found to take up the 
scheme. The matter was considered on April 10th, when a desire 
was expressed for fuller particulars. 

Whitehaven.—The T.C. has adopted new charges for 
energy for power purposes as under, with the view of popnlarising 


the use of motors :—For all unite registered on high-rate dial from 


5.30 p.m. to 11 p.m. in October and March; 5 p.m. to 11 p.m. in 
November and February; 4.30 p. m. to 11 p.m. in December and 
January; and from 4 p.m. to 11 p.m. in Christmas week, 44d. per 
unit. On the low-rate dial, 14d. per unit up to 1,500 units per 
quarter; 14d. above 1,500 and under 2,500; 144. above 92,500 and 
under 5,000; 1d. beyond, with а minimum quarterly payment of 
13s. 4d., and 5s. per quarter, meter and time-switch rent. 


Wimbledon.—The T.C., at its meeting on April 3rd, 
autborised the engineer to negotiate for permission to construct a 
weir across the River Wandle below the Council's prerent con- 
densing water intake, in order to ensure a constant supply of con- 
densing water. The Council decided to place 18 flame arc 
lamps in Worple and Kingston Roads, and 15 in Haydons Road, 
150 «da. apart, at an estimated cost of £675. Tbe sanction of the 
L.G.B. was received to the borrowing by the Council of £15,060 for 
mains, repayable in 18 years, £2,810 for transformers, repayable in 


20 years, and £2,780 for meters, repayable in üve years. The 
E 
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borough treasurer reported that the assessment of the electric 
lighting undertaking bad been increased by the overseers from 
£1,700 to £3,000. The L.G.B. has objected to further capital 
expenditure on public lighting, suggesting that the expenditure 
should be defrayed out of revenue; it has also objected to the type 
of lamp proposed as being experimental, although it has previously 
sanctioned expenditure on similar lamps. 


Worthing.—A L.G.B. inquiry was held on April 10th 
into the application of the T.C. fora loan of £2,133 for E.L. 
purposes, viz., £473 for suction gas plant ; £160 for water-softening 
plant; £500 for extension of distributing mains; and £1,000 for 
meters and house services. Mr. G. Porter, electrical engineer, 
said it was anticipated that a saving would be effected on the 
running cost by the provision of the gas plant. Mr. F. Kelly 
opposed on behalf of the Broadwater Ratepayers’ Association, 
because a portion of the borough was not lighted by electricity. 


TRAMWAY and RAILWAY NOTES. 


Acerington.— Mr. Т. L. Miller, consulting engineer, has 
been retained by the T.C. to advise it as to the purchase of the 
tramway rolling stock in connection with the electrified tramways. 


Belfast.—At the meeting of the Tramways and Elec- 
trical Committee on the 15th inst., Sir Robert Anderson presiding, it 
wa8 announced in the manager's report that the working profit on 
the undertaking for the financial year was 477,881, which after 
deducting interest, &c., left the equivalent of 11 per cent. on the 
capital expenditure of £1,060,000. The manager (Mr. Nance) 
expressed his regret at the derarture of Mr. V. A. H. M'Cowen for 
Salford, and his confidence in Mr. Bloxam, his successor. 

The passengers carried during the 12 montbs ending March, 1907, 
numbered 42,945,849, an increase of 12,800,060. "The car-mileage 
showed an increase over the previous year, of 1,671,709, and the 
receipts an increase of £44,652, or 334 per cent. 


Cardiff.—The manager of the tramways, Mr. Arthur 
Ellis, is to be givena free hand in the management and running of 
the Corporation tramway service during the coming year, with a 
view to improving the returns. The fares, however, will still be 
controlled by the Committee. 


Continental Notes.—Ho1...axp.—The construction of 
new tramways is announced as follows: — (1) Between Arnheim 
and Nynewgen, 35 miles. The gauge will be 1'067 m., and the cost 
is estimated at about £120,000. (2) Between Breskens and 
Terneuzen, 20 miles. (3) Ennuen to Ter Apil (the latter is at 
present a scheme only). 

SPAIN. A company has just been formed in Valencia, with a 
capital of £20,000, with the title La Sociedad Valenciana de 
Locomocion y Energia to construct and work an electric tramway 
between that town and Moncada. 

ITALY.—The “ Società di navigazione e ferrovie per il lago di 
Lugano,” has been authorised to construct and work an electric 
funicular railway between Santa Margherita and Belvedere di 
Lanzo d' Intel vi.— Board of Trade Journal. 


Croyden.—An inquest was held on the 12th inst. on the 
body of Mrs. Suhr, the first person to succumb to injuries received in 
the recent tramway accident. The drivers evidence thowed that 
although he had only been employed by the South Metropolitan 
Tramway Co. for a short time, he had had considerable experience on 
the Croydon tramways in а similar capacity. He did not consider that 
the car attained any excessive speed, but that it was well in band 
just prior to the accident. Questioned as to why he did not stop 
at the corner where the car overturned, he said: I had been feeling 
my brakes allalong. About 80 yds. from the spot I tightened up 
my hand-brake to stop the car at the corner. Ifelt my wheels skid 
а bit, and at once applied sand, at the same time using my brakes. 
The wheels then began to revolve. The carthen began to get down 
into a gradually reduced speed. This was just before I got to the 
corner. The wheels then began to skid again, and I was still using 
my hand-brake. At the same time I had my power, or emer- 
gency, brake on. At times I eased the hand-brake off.” He could 
not explain the skidding of the car, which apparently led to the 
accident. There was no radical defect in the mechanism of the car 
which would account for failure; the car had recently been over- 
hauled. Other evidence showed that the rails had just previously 
been watered ; the gradients leading to the corner were from 1 in 
15 to 1 in 23, and as low as 1 in 37 at the corner. The conductor 
of the car admitted having applied the rear brake some 100 yds. or 
so before reaching the fatal corner, although he had not received 
the usual signal from the driver. The company’s engineer and its 
manager expressed the opinion that the driver had taken all 
ordinary precautions. The jury, in its verdict, said that the 
accident was caused by taking the curve at too high a speed, and 
the brakes not acting properly ; it further expressed the opinion 
that the driver's experience of the route was insufficient, and that 
he ought not to have been sent out by the company. The Coroner, 
Dr. Jackson, emphatically dissented from the latter portion of the 
verdict. | 


Heywood.— At the meeting of T.C. on Friday, it was 
stated that the tramways undertaking of the Corporation for the 
past year showed a profit of £154. It was contended that better 
terms with both Bury and Rochdale could be obtained, and that 
the Corporation ought to have scmething like £1,000 a year 
profit from the tramways. There are now 4 miles under construc- 
tion, the contractors for the overhead equipment being R. W. 
Blackwell & Co.; and feeders, the British Insulated and Helsby 
Cables. Mr. J. Stott is the electrical engineer. 


Liverpool.—Qn the 13th inst. a tramcar, after descending 
from Everton Valley, jumped the metals at the bottom of a hill, 
breaking through a row of iron proteetion posts and а brick wall. 
The car was much damaged, and several passengers injured. An 


almost identical accident occurred at the same place three years 
ago. 


London.—On Friday evening last an unfortunate 
accident occurred at the Holborn Station of the Great Northern 
and Piccadilly Railway. A station foreman, for some reason 
unexplained, opened the upper door of a lift shaft, and fell 
through on to an ascending lift, crushing through the roof and 


injuring three of the passengers. The foreman was dead when 
picked up. 


Manchester.—Two short lengths of tramway, in Gorton, 
were opened by the Lord Mayor of Manchester last Friday. These, 
with a short length in Reddish Lane, off Hyde Road, will enable 
the service of cars to Reddish, by a new route, to reach a point only 
100 yards from the Stockport terminus. It is hoped that some 
time hence an arrangement will be made which will admit of the 
Manchester and Stockport systems, via Reddish, being linked up. 
The Manchester Corporation has a lease of the Gorton lines for 
21 years, paying arent which will cover the initial cost of con- 
struction and equipment. On the expiration of the lease the lines 
will become the property of the Gorton Urban Council. The new 
Reddish line will tap a population of about 50,000, mostly of the 
working class. It is desired to make a btanch to Abbey Hey, 
where there is a rapidly growing population. The obstacles in that 
direction are narrow roads and a railway bridge. The latter will 
have to be reconstructed. 


Mansfield.—The B. of T. has recently confirmed the 
Mansfield and District Light Railways (Extensions) Order, 1907. 


Merthyr Tydfil.—The Local Traction and Lighting Co. 
has applied to the B. of T. for an extension of time until May 
16th, 1909, for completing the works authorised by the Mertbyr 
Tydfil Light Railway Order, 1899. 


Newcastle-on-Tyne.— At a meeting of the T.C. on the 
10th inst., Alderman Sir Joseph Ellis moved the sealing of an 
agreement between the Corporation and the Board of Guardians 
with regard to the assessment of the tramway undertaking. The 
Tramways Committee, ne said, had objected to the new assessment, 
and it had come to an arrangement whereby the figure remained as 
before, which meant a reduction of nearly £13,000. АП the costa 
in connection with the appeal, во far as it went, were to be paid by 
the Guardians, with the exception of £25. It had further been 
agreed that in the future, an arbitrator on behalf of the Corpora- 
tion and an arbitrator on behalf of the Guardians would settle the 
assessment of the tramway undertaking. The agreement was 
senled. At the same meeting it was reported that the receipts last 
year amounted to £210,490, against £197,173 in the previous year, 
an increase of £12,317. This was independent of the amount to be 


received from the Watch Committee for the supply of electricity 
for street lighting. 


Newcastle-Under-Lyme.—The B. of T. has granted an 
extension of three years for the construction of the electric tram- 


ways between Trent Vale and Newcastle, by the Potteries Electric 
Traction Co. 


New Zealand.—AvckrLAND.—The Tramway Co. has 
recently paid a fine of £320 to the City Council for shortage of 
rolling stock. The company has now 60 cars, and others are being 
completed. The question of giving a temporary supply for lighting 
and power from the Tramway Co.’s power station to certain private 


consumers is being considered, pending the opening of the Council’s 
own supply. 


Pontypridd.—At a meeting of the Tramways Com- 
mittee last week, the resident engineer suggested that a better 
return could be obtained if the cars could be run through to Porth, 
over a section of the Rhondda Valleys Tramways Co.’s lines, and 
that overtures should be opened with this end in view. It was 


resolved to defer the matter until the completion of the Council's 
tramways. 


South  Africa.—DvRBaN.— The tramway manager's 
report on the municipal tramways for the month of February, 
states that the receipts amounted to £6,336 178., being £439 
below the corresponding period of last year. Car-miles = 
90,102; revenue per mile run, 16°35d. 

Port ErizABETH.—At a meeting of the Port Elizabeth rate- 
payers held on March 19th, the T.C. was authorised to borrow & 
further sum of £25,000 to complete the installation of the electric 
lighting scheme. The original estimate was £83,358, and the 


amount expended to date is £110,467, the original loan being 
£100,000. 
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Swinton and Pendlebury.—1n a report to the Urban 
Council on the year’s work, the Tramways and Electricity Com- 
mittee states that the South Lancashire Tramways Co. have com- 
pleted the lines between Pendlebury and Winton. Some litigation 
in connection with the lines of tbe Salford Corporation has been 
closed, and the purchase of the undertaking completed. The agree- 
ment between the Corporation and the Council regarding the work- 
ing is still open. The depót in Church Street, Pendleton, has 
been conveyed to the Corporstion, in consideration of the lease 


taking effect as from January 1st. 


. Tramway Authorities and Post Office Proposals.— 
Representatives of fifty municipal tramway antborities, including 
the І, C. C. and tbe Corporations of Glasgow, Manchester, Sheffield, 
Birmingham, and Leeds, met at the Westminster Palace Hotel on 
the 12th inst. to consider the proposed introduction in the L.C.C, 
Manchester, Glasgow, and Sheffield Tramways Bills in the present 
Session, of provisions under which the Post Office may use the 
posts, standards, and brackets of these tramway authorities as 
supports for telegraph and telephone wires. Alderman Wainwright 
(Manchester) presided, and it was agreed to ask the Postmaster- 
General to receive a deputation on the subject, and to request the 
promoters of the Bills named strenuously to oppose the introduction 


of the proposed new clauses, 


Tynemouth.— Dissatisfaction is being expressed by those 
connected with the Tynemouth Tramways Co., that better terms for 
the supply of energy are being accorded to another tramway company 
which runs into the borough. It is contended that preferential 
terms cannot in this case be legally given. 


TELEGRAPH and TELEPHONE NOTES. 


Anglo-French Telegraphs.— Negotiations are on foot 
for the reduction of the rates between England and France. It 
is proposed also to increase the number of telephone lines between 


London and Paris. 


Cape Colony.—OvuptsHoors.—At the Farmers’ Con- 
gress for the Eastern Province of South Africs, held at Oudtshoora, 
а new subject, indicative of the spirit of progress amongst the 
farmers, was introduced by a member asking that permission be 
obtained from the Colonial Government for farmers to run tele- 
phone wires along existing fences at their own expense, such wires 
to be connected with the Post Oflice free of charge. One member 
said he had had satisfactory experience of such telephones in 
Australia. The motion was oarried, with au amendment allowing 
the Government to make a moderate charge for connection with 


their offices. 


Telegraphic Interruptions and Repairs :— 
Cams. ІитвавсРтар. REPAIRED, 
Cayenne-Pinheiro ee ee ee oe ee Aug. 18, 1903 ee » . 
Caraoao-Coro 
Closed.. ee ee ee Jan. 12, 1906 .. еә 


ee Oot. 23, 1902 ee 
.. Jan. 18, 1904 .. T 


Port Arthur-Chifa (Closed) ))ꝛ Mar. 9, 1904. 
.. July 12, 1906. 


Garachioo- Santa Crus .. m UR m 
Las Palmas-Arecife ee e^ ee oe ee Aug. 18, 1906 .. ee 
New Brunawick-Prince Edward Island  .. .. Jan. 9, 1907 .. e 
Tenedos-Chio  .. "5 2 m “2 .. Feb. 18, 1907 .. " 


Curacao-La Gus 
Curacao-Marac 


LANDLINES, 
Puerto-Barrios ee ee ee ee ee ee Aug. 28, 1903 se ee 
Cadiz-Teneriffe .. PM we Pe = .. April 10, 1907 ae 


Radiotelegraphic Convention.—On Tuesday Sir J. 
Dickson Poynder's Committee resumed the consideration of the 
Convention, and Mr. Cuthbert Hall, managing director of the 
eran Companies, gave evidence. The report will appear in our 
next issue. 


CONTRACTORS' COLUMN. 


OPENINGS FOB New BUSINESS. 
ACCRINGTON.--Congregational school. Messrs. Haywood & Harrison, 
Accrington. 
шын! 1 (plans just passed). Manager, Bolton Heald Co., 
olon. 
New hotels and public-houses. Messrs. W. Tong & Sons, brewers, 
Bolton, intend rebuilding two or more of their public-houses. 
BRIGHTON. Library. E.L. installation to be altered. Chief librarian, 
Public Library, Church Street, Brighton. 
BIRMINGHAM (N UHILLS).—Baths to be erected by the T.C. 
BRADFORD.— Tube works. Parkinson, architect, Queensgate Chambers, 
Bradford. 
Warehouse. B. Dobson, architect, Charles Street, Bradford. 
(THoRNBURY).—Works for Shackleton's Tube Co. Ltd. Mr. 
ө Parkinson, architect, Queensgate Chambers, Bradford. 
BOURNEMOUTH.—New church for 8t. Augustine's Parish (410,500. Rev, 
B. C. Lowry, M.A., vicar. 


BURSNLEM (STAP TN.) -Publie mortuary, Borough survesor, Queen Street, 


Burslein. 
CAERPHILLY.—New station for Great Western Railway. 
CASTLETOWN (BERT HAVE. Co. Совк). — New church (£8,000), 

Doolin, Butler & Donnelly, Dublin. 

CHATHAM.— Central Hall (£17,000). 
CHELMSFORD.— Literary and Mechanics’ Institute. 
Out - patient department, Coventry and Warwickshire Hoapital. 

H. W. Chattaway, architect, Trinity Churchyard, Coventry. 
CLECKHEATON (Hianrown).—United Methodist church and schools (£1,600). 

H. Harper, architect, Nottingham. 
CC to Chesterfield and North Derbyshire Hospftal 

(415, C00). ' 
COVENTRY.—New senior elementary schools, Broad Street. 

hurst, city engineer, Coventry. 
CUMBERLAND. ~— Alterations and additions to Dearham Council School. J. 

Forster, clerk of works. і 
DUBLIN (AMIENS STREET).—Extension of general offices for Great Northern 

Railway Co. (Ireland). T. Morrison, Secretary, 

(Роктлромх SrATIOoN).— Extension of post oftice rooms for Great 

Northern Railway (Ireland). T. Morrison, secretary, 
DUNDEE La d of works for Malcolm, Ogilvie & Co., 

(Many ANN LAxE).— Restoration of warehouse for G. Wilaher 
and Son. 
(VICTORIA Roip).—Alterations to theatre for New Gaiety Theatre 
о. 


Messrs. 


J. E. Swindle- 


нау Institute to be erected as a Memorial to Chas. Lamb 
(£4,700). : 
EDINBURGH.— Additions to Heriot-Watt College. 
FARNWORTH (BoLToN).—New public school (47, 0000. W. Johnson & Sons» 
Ltd.. contractors, Bolton. 
FOLKESTONE (CooLiNo's LaANE).—New school, 
Folkestone. 
GLASGOW (BripnGrtTon).— Additions to Barrowfield Bleaching Works. 
HARROGATE (Nipp).—Home for Girls in connection with Church of England 
Waifs and Strays Society. 
HEBDEN BRIDGE.—Mission church. Sutclifte & Sutcliffe, architects, Halifax. 
HEREFORD.—Cabinet-making factory, for Greenlands, Ltd. Groome and 
Bettington, architects, Palace Chambers, King Street, 
Hereford, 
HULL.~—Printing works for A. Brown & Sons, Ltd. Harbron & Robson, archi- 
tects, 50, Spring Bank, Hull. 
ILFORD (BEER Кын Public library lecture hall to be built by U.D.C. 
(£3,700). 
KIDDERMINSTER.—Motor works. T. Vale & Sons, builders, Kidderminster. 
KIRKBY.—Rebuilding of church (£7,000). 
LANCASTER.—New Villa for Private Patients at Lancaster County Lunatic 
Asylum. Mr. H. Aspinall, Prudential Buildings, Dale Street, 
Liverpool. 
LEEDS.—Clothing factory for J. Hepworth & Son, Ltd. W. N. Braithwaite, 
architect, 6, South Parade, Leeds. 
House and shop premises (Mabgate). Thos. Winn & Sons, archi- 
tects, 84, Albion Street, Leeds. 
LEEK (Bre гиши to Isolation Hospital (£1,806). Thos. Grace, bnilder. 
Leek. 
LIVERPOOL (EGrEMoNtT).—New Presbyterian Church, Seabank Road. 
Briggs, Wostenholme & Thornely, architects, Liverpool. 
(Wattos),—Public baths. W. R. Court, engineer and chief super. 
intendent, Municipal Offices, Liverpool. 
LIVERPOOL.—New theatre plans passed by City Council (£20,000). 
Henry Broadhead, Manchester, owner. 
LONDON (WksTMINSTER). —Warehouse buildings on site of 41 and 12, Floral 
Street. Howard & Co., 3, Broad Court Chambers, Long Acre, 
W.C., builders. 
(HAMMERSMITH).-—Buildings in Uxbridge Road. J. H. Richardson, 
22, King Street, Hammersmith, architect. 
(HAMMERSMITH).—Buildings. W. G. Ingram, 4, Verulam Buildings, 
Gray's Inn, W.C., architect. 
(E.C.)—Rebuilding 9, New Bridge Street. N. Fortescue & Sons, 
215, Mare Street, Hackney, contractors. 
(Hackney).—Three-storey building. Hodson & Whitehead, 7, Fins- 
bury Square, E.C., architects. 
EASE рыш to R.C. schools, Wick Road and Ballance 
toad. 
(RorHkRHiTHE).—Schools for trustees of Christ Church Schools, 
Christ Church, Rotherhithe, S.E. 
(RerHERHITHE).—Addititiong to works of H. J. Enthoven & Sons, 
Ltd., Rotherhithe Street, S.E. 
(HaMrsteap).—University College Schools. 
Street, Islington, builders. 
(HaxrsTEAD).—Block of five studios. W. Richardson, 493, Fulham 
Road, S.W., builder. 
(MARYLEBONE). —New Town Hall. 
Admiralty extension. Block IV. Sir Aston Webb, architect, 19, 
Queen Anne's Gate, S.W. i 
LOWESTOFT (OvLTON Bnoap).— New public school (42,319). A. Beckett, 
Oulton Broad, builder. 
MACCLESFIELD.—New public secondary school (£11,690. Jobn Clayton, 
contractor, Sunderland Street, Macclesfield, 
MAIDSTONE.—New theatre and anesthetic room at West Kent Hospital, 
MERTHYR TYDFIL.—Public library at Treharris. Mr. Dowdeswell, archi- 
' - tect, Treharris. " - 
(UpHALL).—Public school. H. and D. Harris, builders, Marlow. 
MANCHESTER (WaLKDEN).—Plans have just been passed for Lord Ellesmere 
for enlargement of model creamery at Walkden. Write Capt. 
H. V. Hart-Davis, Bridgewater Oftices, Walkden. 
(WALKDEN).--TWo large sho Write to Mr. W, Hall, manager, 
Co-operative Stores, Walkden. 
MIDDLESBROUGH (Lintiorrse).—Wesleyan Church Schools, &. A. For- 
rester, architect, 20, Albert Road, Middlesbrough. 
NORWICH.—Unitarian Church, Schools, &c. (£7,000). H. Chatfield Clarke, 
architect, 6, Kensington Gardens Square, London. 
NEWCASTLE.—New County Offices, Castle Square. Elliott Bros., Otterburn 
Terrace, Newcastle-on-Tyne, builders. 
Public Branch Library, Benwell Lane. Wm. Hall, Gateshead, 
builder, Dervent Works, Bensbam. 
NAIRN.—New school (cost £6,000). 
NEW INN (NEAR PONTYPRIDD).—New school for Monmouthshire Education 
Committee. H. J. Griggs, architect. 


NOTTINGHAM.—New Albert Hall. 
ORPINGTON (Kest).—New fire station, 


PORT TALBOT.—New Baptist chapel at Cymmer. Evans & Jones, arcbitects 
and surveyors, 4, Trinity Place, Swansea, 


PLYMOUTH.—Primitive Methodist Church and Schools. В. Lethbridge and 
Воп, Plymouth, contractors, | 


Chas, Jenner, builder, 


Win, 


Dove Bros., Studd 
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SUNDERLAND.—Two Branch Libraries, to be erected by the T.C. 


SUTTON-IN-ASHFIELD (Norrs).—New public school to accommodate 400 to | 


be built, and Manafield Road Schools to be enlarged. 
ВТ. HELEN’S (NEwrown).—New Congregational church (£4,500). 


SWANSEA (CagwxLr). —Home of rest forthe blind. Henry Billings, contractor, 

Swansea ; G, Moxham, architect, Swansea. 
New County Court and Official Receiver's Oftices to be built. 
TYLDESLEY (Lancs.).—New collieries about to be sunk. Write Managing 
; Director, Astley and Tyldesley Coal Co., Tyldesley, near 

Manchester. 

UCKFIELD.— Alterations and additions to Public Hall. Messrs. Overton and 
Scott, architects and surveyors, Public Hall, Uckfield. 

WEST HAM.--Extension to West Ham Hospital (£18,518), Foster & Dicksee, 
Manresa Road, Chelsea, builders. 

WISBECH (WALSOKEN).—Extensions to сва но schools. 


Т. W. Kerridge, 
architect, Club Chambers, 


d Market, Wisbech. 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Belgium.—April 20th. The municipal authorities of 


Brussels are inviting tenders for the supply and erection at the 
central electricity works of a turbo-alternator of 5,000 Kw. capacity. 
Particulars can be obtained from the Service, 11, Rue Sainte 
Catherine, Brussels, and tenders are to be sent to Le Collége des 
Bourgmestre et Echevins, Hotel de Ville, Brussels. 


Belgium.—Apri| 23rd. Tenders are required for (1) 
electric lighting of forts, (2) searchlight embrasures, by the 
Commandant du Génie at Liége-Rive gauche, Rue Lairesse, 33. 


Belgium.—May 4th. The municipal authorities of 
Tongres sre inviting tenders for the establishment of a central 
electric lighting station in the town, Particulars may be obtained 
for 10 francs from, and tenders are to be sent to, Le Collège 
Echevinal, Hotel de Ville, Tongres. 


Belgium.—May 6th. The Provincial Government at 
Liége requires tenders for the construction, maintenance, and 
exploitation of an electric tramway from the railway station at 
Spa to the Hippodrome, which is to be built at La Longue Reid, 
and the construction of a branch line to the Forester’s house at 
Theus. А deposit of £800 is required. Registered tenders must 
be sent in by May 2nd. 


Cardiff.—April 19th. Advertising rights on the Cor- 
poration tramcars. See “ Official Notices” April 5th. 


Cardiff.— April 26th. Extra-bigh-tension three-phase 
feeder cable and switchboard for the Corporation. See Official 
Notices ” to-day. | 


France.—April 26th. The French Post and Telegraph 
authorities in Paris are inviting tenders for the supply of 50 tons 
of bi-metallic wire 3 mm. diameter. Particulars may be obtained 
from, and tenders ате to be sent to, Le Sous-Secretariat d'Etat des 
Postes et des Telegraphes, 103, Rue de Grenelle, Paris. 


Gillingham.—April 22nd. Meters and demand indi- 
cators for the Electricity Committee. See Official Notices," 
April 12th. 


Glasgow.—April 22nd. Cast-iron joint-boxes for the 
Corporation electricity department, | 

Glasgow.— April 22nd. Cables, wires, meters an 
carbons for the electricity department, See “Official Notices” 
April 12th. 


Handsworth.—April 24th. Extension pipe-work for the 
U.D.O. electricity works. See Official Notices” March 29th. 


Harrogate.—April 30th. Electric light wiring and 
fittings for the Grove Road council school. Specifications from 
the Electricity Department, 33, Swan Road. 


Hull.—April 23rd. Mains for the electricity depart- 
ment. See “ Official Notices” April 12th. 


Jslington.—May sth. Electrically-driven fan for the 
Lighting Committee. Bee," Official Notices" April 12th. 


Kirkealdy.—May 4th. Boiler feed pump (3,000 gals. 
т hour) for the Corporation Electricity Works. Bee “Official 
otioes " to-day. | | 


. Notices " to-day. 


L.C.C.-—April 30th. Nine electrically-driven ventilating 
fans at the Central School of Arts and Crafts and the London Day 
Training College, Southampton Row, London. See “Official 


Luton.—April 19th. Engine-room and boiler-house 
plant for the T.C. electricity works. See Official Notices” 
April 5th; also an amended notice in April 12th issue. 


Malvern.—April 29th. Various materials for the U.D.C. 
Electricity Department. See “ Official Notices " tc-day. 


Malines.—May 6th. Tenders are required for an 
installation to repair and charge electric accumulators. The estimate 
is £412, and a deposit of £196 is required. Particulars, Specification 
No. 64, 1907, may be obtained for 4d. from Mr. Slaghtmuylder, 1, 
Rue de Brabant, Brussels, 


Melbourne (Vietoria).—May 7th. Tenders will be 
received at the office of the Deputy Postmaster-General, Melbourne, 
for the supply and delivery at Melbourne of two telephone switch- 
boards. See this column in our April 5th issue. 


Paris.—April 27th. The Under-Secretary for Posts and 
Telegraphs requires tenders for 550,000 porcelain insulators, in 11 
lots. Particulars may be obtained from the Administration, 103, 
Rue de Grenelle, Paris. : 


Pembroke.—May 4th. High speed engine, D.C. dynamo, 
switchboard and instrumente, accumulators, boiler, src lamp and 
gear, arc lamp-posts for the U.D.C. See Official Noti es" to-dey. 


Portsmouth.—April 26th. Electrical wiring and fitting 


for the Municipal Institute and Free Library. See ‘ Official 
Notices" April 5th. | 


Shanghal.— May 4th. One 800-Kw. horizontal steam 
turbo-alternator (single-phase), with condensing plant, for the 
Municipal Council. See “ Official Notices " April 12th. 


South Australla.— June 12th. The Postmaster- General 
requires tenders for 500 Meidinger line cells; 500 Meidinger line 
cups; 5,000 Meidinger line corks and tubes; 6,000 Meidinger line 


zincs; 6 tons of sulphate of magnesia ; and 7 tons of crushed sal- 
ammoniac. 


Southport.—May 2nd. Advertising on Corporation 
tramcars. See “Official Notices " to-day. 


Spain.—May 26th. The Public Works Department 
will receive applications for two concessions as follows :—(1) 
Construction of electric tramways in Barcelona; extension of line 
from Josepets to Bonanova. (2) Construction of electric tramway 
from Mareala to Marbella. 


Spain.— April 26th. The municipal authorities of 
Osorno (province of Palencia) are inviting tenders for the, concese ion 
for the electric lighting of the town during » period of twenty 
years. Particulars may be obtained from, and tenders are to be 
sent to, El Secretario del Ayuntamiento de Osorno (Palencia). 


Warrington.—April 28rd. Water-tube boilers, econo- 
miser, ccal conveyor, induced draught plant, and three-wire 
balancer for the Corporation. See “Offcial Notices” April 12th. 


Woolwich.—May 1st. Additions to the electric lighting 
installation at the Plumstead infirmary for the Woolwich guardians. 
Specifications (two guineas) from the Clerk to the Guardians. 


Wolverhampton.—May 2nd. Boilers, economiser, 
feed pumps, steel chimney and feed-water tank ; aleo turbo-alter- 
nator geoerating sets and condensing plant for the Electricity 
Committee. Bee ''Official Notices ” to-day. j 


CLOSED. 


Acton.—The following tenders were accepted on Monday 
by the Electricity Committee of the U.D.O. :—Motor, B.T.-R. Co., 
Ltd., at £58; machine tools, at £131, Selig, Sonnenthal & Co. The 
electrical engineer was instructed to order certain cable from the 
Bt. Helen's Oable Co., Ltd., and a number of meters from Messrs. 
Chamberlain & Hookham. | 


Ashton-under-Lyne.—The Т.С. has accepted the 
tender of the British Thomson-Houston Co. for а year's supply of 
motors. 

The contract for a year’s supply of motor starting switches to 
the corporation has been awarded to the Adams Manufacuring Co., 
Ltd., for their Igranic " rheostats. 


Aston Manor.—The Corporation has accepted tbe 


tender of Messrs, Johnson & Phillips, Ltd., for extensions to 
switchboard. E 
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Auckland (N.Z.).—The City Council received seven 
tenders for the complete plant for the electric lighting of the city. 
These were tabulated and analysed by the city engineer (Mr. F. 
Bush) and the consulting engineer (Mr. W. E. T. Goodman). The 
Committee recommended the acceptance of the lowest tender (that 
of the Australian General Electric Co.) Messrs. Turnbull and 
James's was the next lowest. Mr. Goodman said that the cost 
should not exceed his original estimate by more than £1.000, and 
that difference was due to recent rapid increase in cost of copper 
and other materials. The following tenders were submitted 


Siemens Bros.’ Dynamo J. J. Craig, Ltd. - .. £16,811 
14,067 


Works, Ltd. (Sydney) .. £14,789 A. T. Burt, Ltd. M z 
Dick, Kerr & Co. .. уы 15,010 Stewart & Fenn sd ae 14,882 
Turnbull & James, Ltd. 14,469 
The Australian General Electric Co. submitted a number of alternative 
tenders from both their Sydney and Wellington branohes. Tha Sydney branch 
uoted :— £18,220, £18,187. 212,833, £12.278, 213,007, £13,027, £12,782; the 
Wellington branch, £14,163, £14,206, £14,436, £14,408, £18,849, £18,441, £13,615 


and £18,585. 


Cardiff.—The T.C. bas accepted the tender of Messrs. 
Bruce Peebles & Co. for the supply of a motorgenerator for the 
new docks sub-station, at £1,030. 


Dublin.—The Corporation has not accepted the recom- 
mendation of the Lighting Committee for the acceptance of 
Messrs. Willans & Robinson's tender for the turbo-generating 
plant, with Dick, Kerr alternator, at £10,043. An amendment, 
“That tbe contract be given to the Gencral Hlectric Company at 
£8,725,” was carried by 39 votes to 10. 


Germany.—The Prussian State Railway authorities in 
Kattowitz have just placed a contract with Messrs. Felten and 
Guillesume, of Mulheim, for 21 км. of telegraph cable, single wire, 
and 7:3 км, ditto with З wires. 


Glasgow.—New switchboard for St. Andrew's Cross 
station, Messrs. Mechan & Sons, Ltd., £597. 


Glenboig.—The following is the result of the tenders 
received by Messrs. Stevenson, McGuffie & Milne, consulting 
engineers, Glasgow, for Messrs. Wm. Baird & Co.’s Bedlay Colliery, 
at Glenboig. Complete electric generating plant, Messrs. Mavor 
and Coulson, Ltd., £4,724, with the following sub-contractors :— 

Engines.—Belliss & Morcom, Ltd. 

Switchboard.—British Thomson-Houston Co. 

Condensers, valves. &c.— Korting Bros., Ltd. 

Cooling tower.—Midland Engineering Co. 


Pumps.—Mather & Platt, Ltd. 
Cables.— Callender's Cable Co. 


Hammersmith.—The B.C. has received the following 
tenders for the erection of a steel shaft, 100 ft. bigh, for the 
electricity works, to remedy, as far as possible, the causes of 
complaints from time to time received of the alleged nuisance 
and annoyance from the emissions of smoke, fumes and grit :-— 


' Westwood & Wrights .. .. £667 


Falham Steel Works Co. 

(accepted) £400 | Fraser & Son Ве is ee 570 
Thames Ironworks Co. ka 455 Nichols & Reynolds  .. we 650 
Cross & Cross i ЧА 479 | Thornycroft & Co. sos ЯЕ 791 
Mechan & Sons .. sis s 525 | Cadogan Ironworks Co. "m 935 


Handsworth.—The U.D.C. has placed an order for the 
supply of cable with Messrs, Johnson & Phillips, Ltd. 


Johannesburg ($.A.).— The T.C. has accepted the 
tender of Messrs. Brook & Co. for the supply of 1,800 consumer's 
service cable boxes, at £1,695. 


Poplar.—The Lighting Committee has received the 
following tenders for the supply of cable :— 


Siemens Bros. & Co. .. a - dé eo 51,335 10s 
Western Electric Co. (recommended) .. £1,300 
Henley's Telegraph Works Co. .. we .. £1,840 
British Insulated and Helsby Cables . 41.376 
W. T. Glover & Co. .. id ds - £1,820 
£1,365 


Cailender's Cable Со... Ji -— T 


For the supply and erection of a boiler for the generating station, 
ошау and superheater, the following tenders were re- 
ceived: - 


Clark, Chapman & Co. (recommended) ~ (1) price, £2,100 ; (2) heating surface, 


‚ 4,150 sq. ft. ; (3) grate area, 88 sq. ft. 
Stirling Boiler Co.—(1) £2,800; (2) 4,096 sq. ft.; (8) 88 sq. ft.: (4) superheater 


heating surface, 550 sq. ft. 
Babcock & Wilcox—(1) £3,050 ; (2) 4,000 sq. ft.; (8) 98 sq. ft.; (4) 670 sq. ft. 


Southport.—The T.C. has accepted the tender of the 
Staveley Coal and Igon Co. for the supply of cast iron troughs and 


pipes for the electricity works. 
е 


Stock pori.—The B.G. bas accepted the tender of Messrs. | 


Fildgs & Barlow, Stockport, for installing the electric light at the 
acw СЙ сег, bt £191, =ч : 


FORTHCOMING EVENTS. 


To-day’s Events (Friday, April 19th),—At 8 p.m. Electro-Harmonic Society. 
t Smoking Concert of ‘the Season, at Holborn Restaurant. 

At 7.80 p.m. М.Е. Coast Institution of Engineers and Shipbuilders. 
Meeting in the Lecture Theatre of the Literary and Philosophical 
Bociety, Westgate Road, Newoastle-upon-Tyne. Discussion to be 
resumed on Mr. W. C. Mountain's paper on “The Applications of 
Electricity to the Driving of Pumping Machinery for Pontoons and 
Graving ks." Discussion on paper on Marine Steam Turbine 
Development," by Hon. C. A. Parsons and Mr. R. J. Walker. ¿csu u 


Saturday, April 20th.—Royal Institution. Prof. Silvanus P. Thompson, 
F.R.S., оп Studies in Magnetism.” (Tyndall Leccure II.) 

Wednesday, April 24th.-—At 8 p.m. Society of Arts. Rubber Cultivation in 
Government Experimental Station, Ceylon. 

Thursday, April 25th.—At 7.15 p.m. Institution of Electrical Engineers (Leeds 
the British Empire," by Mr. Herbert Wright. Controller of the 
Local Hection) At the University. Annual general] meeting. 
Continuation of discussion on Mr. W. M. Rogerson's paper on 
" Underground Mains." 

Institution of Electrical Engineers. Ordinary genera! meeting at the 
Institution of Civil Engineers, Gt. George Street, S.W. If dis. 
cussion on Prof. Schwartz's paper concluded on April 18th, the 
following paper will be read and discussed: “ Depreciation Provision 
on Electricity Supply Undertakings,” by Mr. R. Hammond. 

Friday, April 26th.—At 9 p.n, Royal Institution of Great Britain, Albemarle 
Street, Piccadilly, W. Discourse by Mr. James Swinburne, F. R. S., 
on “New Illuminants." 

Saturday, April 27th.—At 3 p.m. Royal Institution of Great Britain. Prof. 
S. P. Thompson, F.R.8., on Studies in Magnetism.” (Tyndall 


Lecture III.) 


THE ELECTRICAL ENGINEERS К.Е. (VOLS.). 


Tux following orders are issued :— 

ME nn 29nd.—'' A Company. infantry drill (practice for competition), 
ur Apri 28rd.—'* B " Company, infantry drill (practice for competition), 
W April 25th.— O” Company, infantry drill (practice for competition), 
кадр, Apr 26th.— D" Company, infantry drill (practice for competition), 


J. H. В. PniLLiPS, Captain, for Adjutant on leave, 
Electrical Engineers R.E. (V.). 


[] 


NOTES. 


Electrolysis in U.S,A.—The Western Electricitn of 
March 23rd draws attention to a report by Mr. Knudson on the 
electrical conditions prevailing in Providence. From what we 
read it is evident tbat the track returns of that class of “city " are 
in no wise ав good as the tracks on the Continent of Europe. In 
order to cut duwn the difference of potential between water meters 
and earth the meters were insulated by china plates. A suggestion 
that damage to underground pipes and cable sheatbs might be 
lessened by bonding thelarge water mains tothe return, was not put 
into practice after а test on an 8-in. main showed an increase in the 
stray current from 45 amperes under the usual conditions, to 150 
amperes when the pipe was connected to the return. The subject has 
been investigated so extensively in America, to say nothing of the 
careful researches made in Europe, that we do not think much new 
light can be thrown upon it by further tests of this class, 


Birmingham Football.— On Saturday, 6th inst., a foot- 
ball match took place between teams representing the Birmingham 
and Midland Tramways Smethwick Power Station and the Summer 
Lane Power Station of the Birmingham Corporation. The Smeth- 
wick Power Station team were the victors by 12 goals to 2. 


Clydebank Docks Electrical Machinery. — The 
Prince and Princess of Wales on Wedneeday next are to set in 
motion the electrical machinery with which the new docks at 
Clydebank, belonging to the Clyde Navigation Trustees, are fitted. 


Electric Supply Football.—It has been suggested by 
representatives of various electric supply undertakings of London, 
that an Association Football League should be formed and run on 
similar lines to the Cricket League. A meeting to consider the 
suggestion is to be held at the offices of the St. James’ Company at 
Carnaby Street on May 2nd, 1907, at 6.30 p.m., when all interested 
are invited to attend. Will those who intend to be present kindly 
inform any of the undersigned seven days previous to the 
meeting :— 

A. W. Seabright, Chelsea Electricity Supply. Co., 19, Cadogan Gardens, 8.W. 
Н. Horobin, 8t. Pancras Boro' Council, Electricity Department, 57, Pratt 


Street, Camden Town, N.W. 
T. C. Brice, St. James’ and Pall Mall Electric Light Co., Ltd., Carnaby 


Street, Golden Square, W. 
Electro-Harmonic Concert.—Major W. A. J. O'Meara, 
C.M.G., Engineer-in-Chief to the General Post Office, has consented 
to occupy the chair at to-night's smoking concert—the last of the 
season—the arrangements for which we referred to in our last 
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Fatality.—The Daily Telegraph's New York corres- 
pondent states that Miss Anna Greenwood, of Marlboro’, Massachu- 
setts, was killed at the telephone on Sunday last. There is an 
electric lamp directly over the instrument. With one hand she 
was turning on the light, and with the other was ringing for the 
exchange. Instantly all the lights in the house were extinguished. 
Mr. Greenwood heard his daughter fall, and found her dead. 
There was a slight burn on her wrist. Evidently the switch 
handle was not insulated from the circuit. 


Appointments Vacant.— Assistant signal and inter- 
locking engineer for the Great Indian Peninsula Railway; junior 
assistant engineers for the Yorkshire Electric Power Co.; depot 
foreman (working) for the Exeter Corporation Tramways (458. 
general assistant for Bexley Council Tramways (358. to 45в.). 


Preservation of Wood Poles.—Wood poles are very 
apt to deteriorate rapidly at the surface of the ground, so that they 
have to be replaced long before the remaining parts become 
unsound. To remedy this trouble M. E. Liwit bas devised the 
simple and very successful guard shown in the accompanying 


PRESERVATION OF Woop Ports. 


figure, which consists of two concrete blocks placed round the base 
of the pole from a depth of 1 ft. below the ground level, the space 
between the pole and the blocks being afterwards filled up with 
cement, the upper surface of which is shaped to deflect water from 


the pole. These guards can be applied to poles already in place.— 
Génie Civil. 


Institution and Lecture Notes.—INsTiTUTION or 
ELECTRICAL ENGINEERS (MANCHESTER BEcTION).—Tbhe annual 
meeting of the Section was held on the 9th inst. Mr. 8. L. Pearce 
proposed а hearty vote of thanks to the chairman (Mr. T. L. Miller) 
for his services during the past year, which Mr. Frith seconded, 
and Mr. Miller briefly acknowledged the compliment. Votes of 
thanks were awarded, to the hon. secretary, Mr. Wilson, who 
thanked the members, and referred in warm terms to the way in 
which he had been assisted by Mr. Green, the assistant secretary ; 
and to the Council of the Univeraity and Dr. Schuster for their 
kindness in allowing the use of the room for holding the meetings. 
The secretary read the annual report, which stated that the 


membership stood at 732, compared with 769 last year. The’ 


Students’ Section had held eight meetings, during which papers of 
considerable interest had been read. Mr. M. В. Field was elected 
chairman, and Mr. Miles Walker vice-chairman for the next 
session. ; 

Last week Mr. Horace Boot, electrical engineer to the Cor- 
poration of Tunbridge Wells, gave a lecture on the “ Industrial 
Applications of Electricity.” 

The Times says that Sir A. B. W. Kennedy will take the chair 
at the Crystal Palace School of Practical Engineering on Friday at 
noon, on the occasion of the annual award of certificates. 

NOTTINGHAM опр oF MECHANICAL AND ELECTRICAL Ex- 
GINEERS.—Last week Mr. H. Perkins, M. I. M. E, read a paper on 
“The Supply of Electricity in Bulk.” A Yorkshire electric com- 
pany, of whose operations the lecturer had intimate knowledge, 
now included amongst their customers, he said, no fewer than 
seven collieries. 

UNIVERSITY COLLEGE Dinner.—The past and present engineer- 
ing students of University College, London, will hold their annual 
dinner at the Trocadero Restaurant on Friday, May 3rd, st 7.30 
p.m. This dinner will be specially interesting, as the Emeritus 
Professor of Engineering, Sir Alex. B. W. Kennedy, LL.D, F. R S., 
president of the Institution of Civil Engineers, will be the guest 
of the evening. Prof. T. Hudson Beare will preside, and a large 
number of distinguished engineers will be present. Early appli- 
cation for tickets should be made to Mr. J. A. Smith, University 
College, Gower Street, W.C. 

INSTITUTION OF CIVIL ENGINEBRS (STUDENTs).—On Wednesday 
last the thirty-second annual dinner of the students of the Institu- 
tion was held at the Trocadero, Sir A. В. W. Kennedy, F.R.B., 
occupying the chair. Besides a fair number of students and their 
friends, several members of the Institution were present. After 
the loyal toasts had been given by the Chairman, Mr. A. Car- 
michael proposed “The Institution, the Secretaries of the Insti- 
tation, and Our Guests.” He tendered thanks to Mr. Henderson 
(lately one of the secretaries), to the secretaries, and to the 
engineers whose works had been visited during the year. In his 


special branches of production on a large scale. 


reply, the Chairman said that the men who were now guiding the 
Institution were doing their best to raise the standard of member- 
ship; the council preferred that members should first have been 
students. Some of the older living members bad been pupils of 
the great men of the Victorian era, such as Robert Stephenson and 
Brunel, and had seen marvellous changes in their time; what would 
be commonplace things when they too were veterans? Engineering 
was the work of to-day ; no matter if the designers were forgotten, 
so long as their work was properly done. Dr. Tudsbery replied on 
behalf of the secretarier, remarking that he had found that of the 
Students admitted 40 years ago, half were still alive and doing well. 
Mr. Bertram Blount replied for the guests, emphasing the cordial 
relations between chemists and engineers, which were destined to 
become still closer. | ' 

Col. R. E. Crompton proposed '''l'he Students,” claiming to be a 
student himself. There was no finality in sight; the unsolved 
problems of to-day were 10 times as big as those already solved. 
Mr. C. J. Guttmann replied, expressing the pleasure of the Students 
at seeing the senior members present, and hinting at the possibility 
of good appointments resulting. He referred also to the great 
value and high efficiency of the corps of E.E.R.E. (Vols.). 

During the evening an excellent programme of music and song 
was provided by members of the Students’ class, and it was plain 
that the function was heartily enjoyed. 


Cost of Generating Electricity.—At a meeting of 
the New York section of the American Electro-chemical Society, 
held on February 26th, Prof. Charles E. Lucke presented a paper 
discussing in detail the various factors which enter into the cost of 
the energy consumed in electro-chemical industries, the source of 
power being water, oil, steam or gas. The oil-engive-driven station 
was assumed to contain six 160-K w. sete, four of which were to be 
in use constantly, the other two being held as reserve. In the gas- 
engine-driven station it was assumed that six 600-K w. sets were 
installed, two of which were held as reserve. The steam station 
was assumed to contain six 500-Kw. units, four being in use con- 
stantly. In the water-power station the units installed were 
assumed to be operated continuously at full load. In each case it 
was further assumed that the total investment cost per year 
could be taken at 10 per cent. The operating cost was 
estimated from values found to obtain in practice. On the basis of 
the above assumptions the author presented the following table 
showing the cost of electrical energy obtained from the various 
sources, the values being in dollars :— 


Water. Oil Steam ‚ Gas. 

Min. Max. Mean. Min. Max. Mean. 

Initial cost per Kw. .. 75 200° 217 110 150° 270° 
Investment cost per year 

per Kw. ita . 75 20 21°70 165 225 270 

Operating cost per xw.-year 1: 5 569 525 525 385 
Total cost of energy per Kw.- 

year " ios .. 5 2325 766 69 75 65% 


The German Electrical Industry in 1906.—The 
report of the Association for the Protection of the Economic 
Interests of the German Electrical Engineering Trade states that 
the year 1906 represented & period of the greatest activity since 
the foundation of the industry, and at the eame time one of the 
greatest unrest, owing to external chcumstances, mainly in regard 
to the raw material market. A complete strengthening took place 
in the economic situation of the electrical undertakings, and as a 
consequence the difficulties in which the industry was thrown on 
the collapse of the last period of industrial prosperity could now 
be regarded as having been removed. In this way manufacturers 
were able to derive advantage from the favourable economic situa- 
tion in Germany and in other countries in the past year, and meet 
any of the demands made by consumers. А noteworthy matter was 
the endeavour of the large works to deal as much as possible with 
Formerly there 
were only two large firms which made practically all classes of elec- 
trical goods, but a third has recently been added by the absorption 
of smaller firms and the starting of new branches. Some firms of 
medium size have followed this lead, and have also embarked 
upon new departments, and a further extension of this principle 
may be expected in the near future. However, the justification for 
the existence of the 250 to 300 special works seems to be in no way 
placed in doubt by this movement, as the electrical industry is in 
the first place one of delicate mechanical production in which the 
intellectual activity of the principals of the firms plays the greatest 
part. During 1906 the mining industry specially engaged tbe 
activity of the makers of electrical machinery and appliances, par- 
ticularly for the working of winding engines, ventilating plant and 
pumps, and for haulage purposes both underground and on the 
surface. The increased production in the year caused an augmen- 
tation of from 15 to 20 per cent. in the number of workmen em- 
ployed, and the total number of workers and officials rose from 
82,000 in 1905 to from 95,000 to 100,000 in 1906, It was also found 
necessary to increase the working capital of the companies in order 
to deal with the expansion. The 32 companies concerned raised 
from £3,500,000 to £3,750,000, and this advanced the total capital 
from £31,750,000 in 1905 to £35,500,000 last year. If to these 
manufacturing works is added the capital invested in lighting and 
tramway undertakings, the aggregate investments in the electrics! 
industry in Germany work out at £137,000,000 at the present 
time. According to Garcke's Manual; over 340 millions sterling 
is invested in British electrical industries. : 
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Electrolytic Copper in Australia.—A Sydney corres- 
pondent of а German newspaper, in referring to the formation of 
the Electrolytic Refining and Smelting Co. of Australia, Ltd., 
terms the undertaking a new German enterprise, constituted for 
the metallurgical treatment of copper, gold and silver ores. The 
scheme aims at the diversion to the new company of the ores 
which are now mostly shipped to Europe and the United States, as 
the new works to be erected will embody the latest experience and 
the most modern designs. The capacity of the works from the 
beginning will be calculated on a_ sufficiently large scale 
to treat the whole of the production of blister copper in 
Australia, The principal parties interested in the new undertak- 
ing, whose share capital of £150,000 has been fully subscribed 
privately, are the well-known metal firm of Aron Hirsch and 
Son, of Halberstadt, and the Australian representative of 
the firm, Mr. F. H. Snow, the Queensland Mount Morgan Co., and 
the directors of the latter. Moreover, the Mount Morgan Co. has 
abandoned in favour of the new company its scheme for the estab- 
lishment of a refinery of its own, the former’s copper having 
hitherto been refined by the Delamer Copper Refining Co., of the 
United States, which has business relations with Aron Hirsch 
and Son. Captain Richard, the general manager of the Mount 
Morgan Co., is proceeding to the United States to investigate the 
process of electrolytic refining which is to be adopted for the new 
Australian works, of which he will be technical manager. The 
domicile of the new company will be Sydney, but a site has not 
yet been selected for the new works. 


Football Match—Are Works v. Others.—We have 

received the following matter which purports to be the report of a 
football match written by an electrical enthusiast :— 

The field was bipolar. There were 25 players, 12 of each polarity 


and one who was in a state of oscillation ; the latter was alluded to, 


as the pole tester or referee. Of the other players, one on each side 
was called the wireman, because he ran along the wires at the sides. 


, His duty wasto wave bis pliers when the rotor was repelled beyond 


the boundary of the field. 
At the mouth of the pole stood the amortisseur or pole guard. 


Before him were two counter, or back E. vl. F. 's; these tend to oppose 
any current setting towards their pole. э 

Three semi-back r.x.r.'s stood before them, whose duties were 
similar, and finally the uppermost layer consisted of five men, 
termed forward E. M. F. s, or shortly '' forwards,” as they were purely 
unidirectional. 

The rotor having been placed on the neutral point, the pole- 
tester blew the horn. The rotor strongly repelled from the nearest 
forward, immediately revolved rapidly towards the edge of the 
field. Another forward coming up with great velocity, the rotor 
was compelled to alter its axis of rotation, and this it had to do 
every time it came within the sphere of influence of a player. 

The explanation is, of course, simple. The rotor which is pro- 
bably of hard steel with considerable coercivity, is strongly magne- 
tised before the beginning of the match. The players, who were 
compelled to discard their ordinary clothing, all wore very large 
and heavy boots. Now this I noticed myself. On each side of 
their boots, over their ankles, was a small pocket containing dry 
cells of a very powerful nature. The sole of the boot consisted of 
laminations of thin steel, wound with many turns of wire, held in 
place by projecting insulating studs, thus giving а very strong 
magnet, on the approach of which the rotor was immediately 
repelled. That the boots were of opposite polarities was easily 
seen, for when a man put forward his right foot the rotor travelled 
to the left, and when he advanced his left foot the rotor went to 
the right. This, I say, I saw myself, so I know that it is so. The 
boots were carefully insulated from the foot by thick woollen 
Stockings, and most of the players had an air-gap at the knee, pro- 
bably to localise the effect of a fault. Sometimes when a man had 
come in contact with some other player's boots, he would hop 
about on one leg, rubbing the point of contact with his hands, 
having evidently received a severe shock. 

I was sc interested in these discoveries that I had not been fol- 
lowing the gyrations of the rotor, but my attention was attracted 
at this instant; the rotor was slowly revolving towards me, two 
forwards equi-distant from it were advancing with haste ; they meet ; 
the rotor, unable to follow the direct line of either repulsion, was 
compelled by the parallelogram of forces to adopt a resultant path. 
With incredible velocity the rotor flew in my direction, struck 
down the unfortunate stator who was by my side, and fell barm- 
less beyond. Dropping on my knees, I laid my hand upon his 
heart with but little hope. But fortunately he was not killed, 
wonderful to relate, he only appeared somewhat giddy. He spoke 
of the sanguinary rotor (but this I could not verify as it, was again 
in use), said that it had caused a fine rotating field, and alluding to 
a tendency to sparking which his eyes had acquired, Һе stated that 
he would be all right after a thorough lubrication. Having made 
somewhat of a study of this latter subject, I accompanied him in 
case I might be of assistance, and am, therefore, I regret to state, 
unaware of how the match terminated. 

February 30th, 1907, 


Electro-chemieal Notes.— ELECTRIC SMELTING FOR THE 
Founpry.—The following letter of R. Moldenke, secretary of the 


American Foundrymen's Association, to the Electro-chemical 


and Metallurgical Industry, is worthy of careful considera- 
tion. The average foundryman has constant calls for steel 
castings, which as a rule, ate sublet to the foundries. The 
latter work for tonnage and do not like light weight, and 
as 8 consequence high prices rule. This applies also to 
malleable cagt®ngs. A convenient and. easily operated process there- 


fore would immediately receive consideration, and for this purpose 
an electric smelting process seems to be ideal. А quick melting 
and very hot process, but one which does not punish the metal is 
required. To exclude chemical and physical changes would be idea! 
and an easy temperature regulation would solve many of the exist- 
ing difliculties of the modern foundryman. The prevention of 
overheating during the fusion and the ensuring of a high tempera- 
ture afterwards, would obviate the oxidation of the metal. It would 
also remove any existing evilof that kind by the use of ferro- 
manganese in tbe melt when it has been brought practically to a 
steel temperature, at which point the alloy will do its work. The 
induction furnace seems to fill the requirements best. The enor- 
mous steel production will always yield scrap enough to supply the 
demand for small castings, and might if properly selected be 
utilised. Such a process would be worked with profit in the brass- 
foundry where the loss of zinc and tin is very considerable. At 
present the crucible furnace gives the best metal, but is costly. Its 
advantage, however, might readily be incorporated with those of the 
electrical appliances to produce the highest class of product. The 
great foundry industry is ready to take up such & scheme as soon as 
the commercial feasibility is demonstrated. 


AMERICAN ELECTRO-CHEMISTRY FOR 1906.—-The big furnace 
industry is still in a flourishing condition, the most important 
progress being due to Acheson, in the production of soft graphite. 
It is possible, however, that further developments of power from 
the Niagara Falls will be restricted by legislation. The electric 


Generating plant 


THE ELECTRICAL EQUIPMENT OF THE TELTOW CANAL. 
(See next page.) 


PLAN AND ELBVATION OF THE TELTOW GENERATING STATION. 


furnace in its relation to iron and steel has attracted most atten- 
tion, and the manufacture of ferro-alloys is now an established 
industry. In this connection, not only is ferro-chrome produced 
but also ferro-silicon in small quantities, this latter having been 
imported from Europe previously. The production of high- 
class tool steel in furnaces of the Héroult and the Colby-Kjellin 
types progresses, if somewhat slowly. With electric lamp 
filaments rapid strides have been made. Previously osmium, 
tantalum, and graphitised carbon lamps have been intro- 
duced,: but still more revolutionary results have been obtained, 
notably with the tungsten lamp. Now the Helion” lamp has 
arrived, but details of this are still very meagre. The electrolytic 
industries have been no less successful, aluminium naturally taking 
first rank. The production of sodium by the Castner process is 
steadily increasing. In this connection it is worthy of note that 
the Ashcroft process is now having a trial in Norway, where it is 
expected that considerable economy will be effected. In lead 
smelting several processes have been suggested, but none are used. 
The lead refining procees of Betts is, however, in operation in 
America and in England, and is giving good results. With regard 
to the production of caustic soda and chlorine from common salt the 
situation remains unchanged. Both gold and silver are now refined 
electrolytically in Philadelphia and San Francisco. In the Jarge 
copper refineries the capacity has been doubled within the Jast five 
years, The outlook, indeed, seems rosy! (Kectro-chrimtcal and 
Metallurgmal Intlustry.— Vol. V, 1.) 
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THE ELECTRICAL EQUIPMENT OF THE TELTOW CANAL. 


THE meetings of the Royal Commission on Inland Water- and Wanusea ; its length, including branches, is some 37 km., 
ways, which are now taking place, have to some extent 


and its section some 21 m. by 2 to 25 m. deep. The 
reuewed the interest which is felt in certain quarters as to canal boats in use draw some 1:8 m. of water, and carry about 
the provision of efficient means for canal haulage. 600 tons each. As the difference in level between the 
Rivera Spree and 
Havel is some 29 m, 
a system of locks was 
construct^d at Klein- 
Machnow, some 8} 
km. from the Havel. 
The arrangement 
consists of two 
parallel locks, each 
67 m. long by 10 
m. wide, with a 
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Dr. Marchant, in 


‘being run into the 
the course of bis 


evidence before the 
Commission (see ELEC- 
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Fic. 2.— PLAN or Locomotive САВ. 
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Fics. 4, 5 AND 6.—StEMENS-ScHvCKERT Towmoa LOCOMOTIVE AND Ovennrtan-WIRE CONSTRUCTION. 


This canal (fig. 1) lies to the south of the city of Berlin, other lock to assist in raising a boat proceeding in the 
and connects through duplicate arms with the River Spree, 


te opposite direction. The lock gates are counter-weighted and 
near Kopenick, also similarly with tbe Havel, near Potsdam ^ arranged to rise and fall vertically; they are each operated by 
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15 H.P., 220-volt, three-phase Siemens-Schuckert motors, 
through gearing which rotates a horizontal pulley shaft, from 


which the gates are suspended. Electro- 


magnetic brakes are provided to facili- . 


tate stopping. 

During dry weather the water in the 
upper section of the canal is supple- 
mented by pumping from the lower level, 
and at high water a certain proportion 
of water is allowed to pass through 
the masonry partition between the locks 
to the lower level — both operations 
being carried out through the agency of 
motors. : | | 
In its course the canal traverses 
several lakes, and the system of haul- 
age was necessarily modified to suit 
local conditions. Thus at the lake 


of Griebnitz and in the vicinity of 
the Machnow lock electric tugs ‘are 


employed, but. over the . remainder 


of the route electric towing: loco- · 


motives (fig. 8) running on side tracks 
are in use. 

The latter system 
of towage is by far 
the most extensive, 
the locomotives em- 
ployed were supplied 
by Messrs. Siemens- 
Schuckert for haul- 
ing two loaded 600- 
ton canal boats, at 
а speed of some 4 
km. per hour, and 
run on a metre 
gauge track, taking 
energy from a 500- 
volt overhead trolley 
wire by means of & 
bow collector. Each 
locomotive is 
mounted on a four- 
wheel truck, and a 
pair of trailing 
wheels; the former 
is fitted with two 
8-H.P. series- wound 
D.C. motors, geared 
to the axles and ope- 
rating at, 500 volts 
and 800 R.P.M. In 


Fic, 9.—Tow-Bo4AT FITTED WITH -LOMBARD-GERIN TROLLEY TRACTOR. 


the front is a driver's eab, on the roof of which the collector is 


mounted. The tow-rope is a 10-mm. wire cable, 


to a winding drum behind the cab, the drum being operated 
through a friction coupling by а 3-H.P. motor, so arranged 


Fig. 7.—' TRiIPLE-SCREW Tow-BOAT with DOUBLE TROLLEY ARM. 


Fic. 8.—S1EMENS-SCcHUCKERT TowiNa LOCOMOTIVE, SHOWING GUIDE ABM 


AND Bow COLLECTOR. 


that when the pull 
on the tow-rope 
` exceeds 1,200 kg., 
slipping will occur. 
The arrangement 
enables the 1осо- 
motive to take up 
its load gradually, 
the dram slipping 
until the boat has 
attained а certain 


r 


speed. | 

The tow - line 
passes through the 
extremity of a 
guide arm, hinged 
to the framework 
of the locomotive, 
and which can be 
raised, if necessary, 
so as to lift the tow- 
lineclear of obstruc- 
tions; this arm also 
is operated through 
gearing, by a 3-H.P. 
motor mounted in 
the centre of the 
truck. 

Fig. 3 shows the various circuits 
controlling the equipment. These 
latter include a lamp circuit, with five 
110-volt lamps in series; the two 3-H. P. 
motor circuite, one of which (in connec- 


. tion with the hauling drum) is provided 

with a controller for speed regula- 
tion purposes, and the other with a 
. reversing switch; the traction motor 


circuits, provided with  series-parallel 


controller, &c. All movements are 


controlled by the driver from the 
cab, a plan of. which is shown in 


fig. 2; the driver also has hand- 


brake: and rail-sanding gear at his 
command. © . . -. 

"Tests on these locomotives, according 
to Le Génie Civil, show that with a 
speed of 4 km. per bour, the resist- 
ance to traction per ton (approxi- 
mate) was 850 kg. and the energy 
consumption 3°5 watt-hours per ton- 
km.; at a speed of 4:5 km. per 
hour the resistance similarly was 


‚ 1:085 kg., and the energy consumption 


4°25 watt-hours, while at a speed of 


5 km. per hour, the resistance amounted to 1:84 kg., and 
and is attached the energy required per ton-km., 5°25 watt-bours. 
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The average efficiency of the locomotive was found to be 
some 65 per cent. 

It will be noted in fig. 6, that the equipment of the 
locomotive is not symmetrically arranged, being, in fact, fixed 
on the side farthest from the canal, with a view to counter- 
acting the tipping-up tendency due to the pull of the tow- 
rope, by throwing the weight on to the landward side ; for 
the same reason the rail nearest the canal is super-elevated, 
The locomotive weighs 7,500 kg., and the driving and 
trailing wheels on the land side carry 1,900 and 550 kg. 
respectively, as compared with 1,880 and 390 kg. on the 
side nearest the canal. 

The track raile weigh some 20 kg. per metre, and the 
trolley wire, flexibly supported on lattice poles, runs approxi- 
mately 4°5 m. above the track, except under bridges where 
its height decreases to 3 m. 

Fig. 4 shows a cross-section through the track. 

The handling of the boats at the locks necessitated special 
constructional work and appliances. Parallel tracks, some 
140 m. long, were laid on a pier in the middle of the canal ; 
and special crane tractors running on these tracks are 
employed in hauling the boats into and out of the locks. 


М 


AN m . 
el I 


trolley motor had a tendency to lag behind the boat when 
the latter gathered speed under light load, and conversely it 
travelled ahead of the tug when the latter was towing several 
heavy boats. 

Of the other systems employed, the operation of an 
alcohol motor-driven tug, proved too expensive, requiring 
10 grammes of alcohol per ton-km. 

A boat operated by power gas was not suitably equipped 
to give practical results ; and a steam-driven boat, equipped 
with a boiler fired by heavy oil, cost per ton-km. some 
5 centimes, hauling 1,200 tons at 4 km. per hour. 

An independent power station, situated centrally at Teltow, 
suppies energy for the operation of the canal, and to one or 
two townships. 

Steam at a pressure of 180 lb. per sd. in., and superheated 
to 300° C., is supplied from four water tube boilera to the 
engine plant shown in fig. 10. 

The latter includes two 1,000-H.P. Zoelly turbines of 
Escher, Wyss make, driving in each case a 6,000-volt three- 
phase 50-cycle Siemens-Schuekert generator, and a 600-volt 
compound wound p.c. generator, mounted in tandem. The 
turbines are provided with high and low pressure expansion 


Fic. 10.—VrEWw OF GENERATING PLANT, TELTOW CANAL Роман STATION. 


These tractors are operated by 600-volt D.c. motors, geared 
to the track; the motors are of 10 to 12 H.P., and are 
gufficient to haul а boat from а point about 350 m. from 
one end of the lock to a similar distance from the other end 
in half an hour. Some 60,000 to 70,000 tons per 24 hours 
can be dealt with in the parallel locks. 

A variety of tow-boats have been employed on the canal, 
propelled by steam, gas and alcohol engines, also electrically- 
driven, but all are, more or less, experimental. For 
electrical propulsion, one equipment tried included three 
motor-driven propellers, the outer motors being of 20 and the 
centre one of 25 H.P., all being series wound. А battery of 
of 220 cells, with an output of 244 ampere hours on а 
5-hour discharge, and weighing some 12 tons, supplied the 


"necessary energy to the motors, and was recharged through 


double trolley arms from overhead wires as shown in fig. 7. 

The energy consumption of this boat amounted to 9 watt- 
hours per ton-km. at a speed of 4 km. per hour; the system 
did not give more than 22 per cent. efficiency at the pre- 
scribed speeds, it also involved heavy first cost and main- 
tenance. The trolley was frequently derailed, which 
necessitated the use of a battery. | 

A boat provided with a Lombard-Gerin motor-driven 
trolley (described in our issue of September 21st, 1900), 
was also tried, with better results, although in this case the 


chambers ; and the p.c. generators with auxiliary poles. The 
alternators are each of 650 Kw., and the D.c. generators of 
200-Kw. capacity. In addition, а 300-H.P. horizontal 
engine, driving a 230-Kw. alternator and 110-Kw. D.C. 
generator is provided. 

The steam turbines are jet condensing, and their steam 
consumption at full load is stated to be 6*1 kg. per H.P.-hour. 

Excitation of the main units is provided for by 32-KW. 
motor-generators, consisting of 220-volt three-phase in- 
duction motors driving 65-volt p.c. shunt-wound generators, 
also by a small storage battery, which is ordinarily utilised 
for station lighting purposes. The switch-gear is of the oil- 
break type. The arrangement of the generating station 
is shown on pege 641. 

The load varies from nothing in winter and at night, to 
500 H.P.; and the reciprocating unit is used during periods 
of light load. 

A three-phase ring main for the canal service, runs west 
to a step-down transformer station at Schleuse, and eastward 
through two isolating stations to a sub-station equipped 
with two 150-Kw. rotary converters, transformers and oil 
switch-gear, near Britz, the line proceeding further to 
Rudower Brucke. Tappings are taken off at alternate 
intervals from both sides of the ring main, and brench lines 
supply energy to the townships of Zehlendorf and Britz. 
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MAJOR W. А. J. O'MEARA, C.M.G.. LATE 
R. E., M. I. E. E. 


[Тнк NRW ENGINEER-IN-CHIEF OF THE G. P. O.] 


Ir was announced in the Times of Saturday last that the 
Postmaster-General had appointed Major W. A. J. O' Meara, 
C. M. G., R. E., to be Engineer-in-Chief to the Post Office, 
in succession’ to Mr. John Gavey, C. B., M. Inst. C. E., whose 
retirement took effect on Monday last. 

Some notes regarding the career of the new chief will 
de of interest. Major O’Meara was born at Calcutta in 
January, 1868. He joined the Royal Military Academy in 
March, 1881, and 
gained а commis- 
sion in tbe Royal 
Engineers in Feb- 
ruary, 1883. After 
two years’ study 
at the School ‘of 
Military Engi- 
neering, Chatham, 
where Һе was 
awarded the 
Fowke Medal (for 
architecture), he 
proceeded to India 
and was posted for 
duty with the 2nd 
(telegraph) Com- 
pany Bengal Sap- 
pers and Miners. 
On the outbreak of 
war in Burma in 
October, 1885, .he 
proceeded to that 
country with the 


gal Sappers and 


frequently engaged 
on reconnaissance 
duty. In January, 
1886, he was se- 
verely ^ wounded 
when expelling da- 
coits from a village 
near Pagan, and 
subsequently was 
mentioned in dis- 
patches. Не was 
laterinvalided home 
and underwent 
severe operations 
in order to regain 
the use of his right 
hand, but bis 
health having bro- 
ken down, the treat- 
ment had to be aban- 
doned. After 19 
months оп sick 
leave, he was allowed to return to duty at Portsmouth, where 
for two years he was employed on the reconstruction of the 
defences of this dockyard. In June, 1889, he was posted 
for duty with the 2nd Division Telegraph Company Royal 
Engineers, and was employed for five years under the 
Post Office. During part of this time he was engaged in 
connection with the construction of the London to Paris 
Telephone Trunk line, and he was thanked by the Post- 
master-General (Sir J. Fergusson) for his share in this work. 

In 1894 he proceeded to South Africa where he commanded 
the 29th Company R.E. at Cape Town, and was engaged on 
the constraction of the defences of Table Bay. After the 
Jameson raid Major O’Meara was sent with Colonel Morgan 
Crofton and Major (now Major-General) Plumer to Mafeking, 
to take over the arms and ammunition of the Chartered Co. 
In 1896 he was successful in а competitive examination for 


Mazor W. A. J, O'MEARA, C.M.G., ENGINBER-IN-CHIEF, G.P.O. 


entrance to the Staff College, and returned to England in 
December of that year to spend two years at the Staff 
College, Camberley, where he graduated P.S.C. in December, 
1898. He was appointed Staff Officer, Royal Engineers 
S. District, in January, 1899, and in June, 1899, was sent 
to South Africa as special service officer, and engaged on 
reconnaisance duties in the Orange Free State and Griqualand 
West till the outbreak of the Boer war. | 

He was invested in Kimberley from October 14th, 
1899, to February 15th, 1900, and acted as Chief Staff 
Officer to Colonel Kekewich, and also performed the duties 
of Intelligence Officer, Press Censor, and Director of Tele- 
graphs, owing to the small number of Imperial officers avail- 
able in connection with the defence of the Diamond Fields. 


From Kimberley he proceeded to Paardeberg.and was present 
during the final 


attacks, witnessing 
the surrender 
of Cronje. He was 
attached to the 
cavalry division 
staff during the 
operations leading 
to the occupation 
of Bloemfontein. 

On the arrival of 

the British forces 

in the Free State 
capital, be was 
appointed to the 

staff of the Mili- 
tary Governor, 

Bloemfontein, was 
Chief Intelligence 
Officer for. Orange 

Free State, and 
. raised and  com- 

manded the Pro- 

visiona] Mounted 

Police Force during 
‘the early days of 
. the occupation. 
On the occupation 

of Johannesburg 

he was ordered to 
that City. The 

Burgomaster, Town 

Council, and Town 

Clerk were  dis- 

missed by the 

Military Governor, 
and Major O'Meara 
was appointed to 
takechargeof muni- 
cipal affairs. He 
acted as Mayor 
under these condi- 
tions for eleven 
months, and in a 
leading articie in 
the Zines, his rule 

was referred to a8 a 

“benevolent auto- 

cracy." 

In May, 1901, when civil administration was being intro- 
duced into the Transvaal, he was appointed Government 
Commissioner of Johannesburg and district by Lord Milner. 
Не was ez-officio chairman of the first Town Council, and 
on his retirement, the Council bad his portrait painted for 
the Town Hall, and passed a resolution thanking Major 
O'Meara for his services to the town. In a report made by 
the Mayor after the war, Major O'Meara's work was referred 
to in eulogistic terms. He was mentioned in dispatches by 
Colonel Kekewich for his services during the defence of 
Kimberley, and was awarded a C. M. G. for the first phase of 
the war: being also twice mentioned in dispatches to the 
Colonial Office by Lord Milner. Subsequently he was offered 
the position of Assistant Engineer-in-Chief, G.P.O., in April, 
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1902, and on his acceptance resigned his appointment 


in Johannesburg, and in April, 1908, retiréd from the Army. 
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MR. JOHN GAVEY'S RETIREMENT. 
PRESENTATION AT THE PosT OFFICE. 


On Thursday last week a large number of the friends and admirers 
of Mr. John Gavey, C.B., assembled in the Dining Club Hall at 
G.P.O. North to bid him farewell on the occasion of his retirement 
from the position of engineer-in-chief to the Post Office. In all 
there were about 300 present, including some 160 from Mr. Gavey’s 


personal staff in London, the remainder consisting of engineers 
and others from 


various districts in 
the provinces, 
Ireland, &c.; of 
officials who had re- 
tired from the service 
and had come back 
to welcome their old 
chief to their ranks; 
and a number of 
representatives of de- 
partments other than 
the Engineering, at 
St. Martin's-le-Grand, 
who were desirous of 
signifying by their 
presence their regard 
for the very popular 
chief of another de- 
partment. 

The largeness of 
the gathering, the 
heartiness of the pro- 
ceedings, апа the 
value of the presenta- 
tions, together with 
the remarks that one 
frequently heard ex- 
expressed by one and 
another while wait- 
ing for the proceed- 
ings to commence, 
all go to show how 
highly Mr. Gavey was 
esteemed by his old 
staff and friends. As it was his wish that his wife and daughters 
should be associated with him in any token that was to be 
presented, Mrs. and the three Misses Gavey were among the 
company. 

Mr. Babington Smith, C.B., С.5.1., Secretary to the General 
Post Office, presided over the proceedings, and before calling upon 


taken its origin and developed to a large extent during what he 
might call the middle period of Mr. Gavey’s service, took its large 
development in connection with the Post Office service at 
the time when Mr. Gavey had risen to the top of that service, 
and during the period that he had been chief engineer, 
telephone development had presented large and difficult problems 
that he had dealt with in an admirable manner. Wireless tele- 
graphy had presented another new development. They had not, 
indeed, as yet much to speak of in the way of Post Office wireless 
telegraph service, but none the less the problems in connection with 
that invention and service, had been problems with which Mr. 


Gavey had: been called upon to deal, and he had dealt with 


them in an admirable 
manner. Beside the 
difficulties of new 
development on the 
scientific and tech- 
nical side, Mr. Gavey 
had also had to deal 
with difficulties which 
must be experienced 
by any head of a large 
department. In all 
of these things Mr. 
Gavey had shown.a 
high standard of pro- 
fessional and technical 
skill, great tact and 
knowledge of men, a 
clear and incisive 
judgment, and he had 
set to the whole ser- 
vice а very high 
standard of upright, 
sound and conscien- 
tious work. His high 
qualities had been 
recognised outside the 
service as well, by 
his election to the 
presidency of the 
Institution of Elec- 
trical Engineers. 


Also, at the recent 
Post OFFICE FARWELL GIFT TO MR. AND MRS. Gavey AND DAUGHTERS 


wireless telegraph 
conference at Berlin, 


when a large technical 
committee was appointed to deal with some technical aspects of the 


questions that had arisen, the presidency of that committee, with 
cordial and unanimous consent, was given to Mr. Gavey. The proceed- 
ings of the committee were conducted with unexampled conciseness, 
and not one single fault or flaw had been found in any decisions 
at which it arrived. There was not one of them who had come into 


Tae GAVEY PRESENTATION: SoLiD SiLvER TEA AND COFFEE SERVICE, AND KETTLE. 


Mr. H. R. Kempe, M.LC.E, chief staff officer, to make the 
presentations, he made a graceful speech concerning the services of 
Mr. Gavey. The purpose of the gathering had both an agreeable 
and a disagreeable side. It was always disagreeable to say 
“ Good-bye!” to an old friend, but it was agreeable to have an 
opportunity of showing what their feelings were to that old friend 
at the time, Mr. Gavey had occupied the post of chief engineer at 
a period which had been one of peculiar anxiety and difficulty. It 
had been a period of new development. The telephone, which had 


personal contact with Mr. Gavey, who did not feel the greatest 
possible regret at their official’severance from him, They bad all 
learned to appreciate his cheerful energy and imperturbable good 
temper. He (thespeaker) had himself been thrust into personal contact 
with him in many ways, and he thought he might never wish to have 
a colleague with whom it was more agreeable or pleasant to work. 
Mr. Gavey had elected to take the leistire he. һай earned a little 
before the inevitable time. None of them would grudge him that 
leisure, and they could only express regret that he should have felt 
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that the time bad come for him to take his retirement, even a brief 
period before the extreme possible limit. Whether he would be 
content to plant his cabbages, or whether they would see a Gavey 
system of wireless telephony, remained to be seen, but they wished 
him health and long life to enjoy his leisure. Although his official 


connection might be severed, they hoped they had not seen the last 


of him. 

Mr. H. R Kempe said that he undertook to make the presenta- 
tion when it was pointed out that he could claim to have known 
Mr. Gavey officially longer, and to have been more closely associated 
with him, than any member of the existing engineering staff. A 
grest number of. Government friends not connected with that depart- 
ment had expressed the wish to be associated in the presentation, 
but it was tbougbt by the committee that it would be more proper 
if the subscriptions were entirely confiued to the engineering staff 
and members of tbe Post Office proper. That had accor. iingly been 
arranged for. When the Committee approacbed Mr. Gavey on the 
gubj - ot of what form he would like the presentation to take, be 
stated that he wished the whole of his family to he associated in 
{һе souvenirs. In asking Mr. Gavey to accept those souvenirs, һе 
did so with very great pleasure and very great regret— with 
pleasure because the tc«k-ns were indications of the very great 
еќееш in which he was held, and with regret since that gathering 
was the conclusion of a long and bonourable official career. 
In the course of his own official career he had had occasion con- 
tinually to visit various parts of the country, and had come into 
contact with numerous members of the staff of all grades. He 
could not help noticing the unanimous opinion— which had been 
expressed in the 35 years of his connection with the service— 
tbat Mr. Gavey was the coming man; and tbat when he rose 
to the highest position—that of engineer-in-chief—he would be the 
right man in the right place. If Mr. Gavey had elected to follow 
the profession of the ordinary civil engineer. he had no doubt that 
he would have left а very tangible monument to bis skill and 
ability. Unfortunately, а telegraph engineer was hardly in a posi- 
tion to do so, as his great works were—as in the case of under- 
ground wires—carefully buried, and the public had no appre- 
ciation of the work done there, although they made nasty 
remarke when the operations had to be carried out. The fine orna- 
ments which decorated our roadways snd some of the finest build-: 
ings, were hard'y looked upon by the public as being artistic pro- 
ductions, but De. Samuel Johnson was said to have made the state- 
ment with reference to а fine view: Believe me, Sir, the finest. 
scenery in the world is improved by the presence of a good hotel.” 
Had he lived at the present day, no doubt he wonld have said: 
" Believe me, Sir, the finest scenery in the world is improved by a 
good main trunk telephone line in tbe foreground." The greatest 
monument to an engineer's ability was the fact tbat the general 
public knew but little of the colossal system tbat existed in tbis 
country. His reason for sas ing that was that the more perfect the 
machine the more silently and unobtrusively it did its work. That 
system worked with marvellous automaticity, and tbat good work- 


ing was entirely due to the skill of an able, hard-working and . 


accomplished staff, guided and controlled by the master mind and 
master hand of Mr. John Gavey. Mr. Gavey’s service dated back 
over nearly half a century—46 years, he believed, was the actual 
time. He had seen many and various changes take place during 
that period. He bad seen the healthy infant grow to be a healthy 
giant, and in all the changes that had taken place he had borne a 
very prominent and able part. The work of the engineer of the 
present day was by no means an easy one; he had not only to deal 
with engineering matters, but he had to be a diplomatist of the 
very highest type. | | 

Sir John Lamb, who welcomed Mr. Gavey to join him on the 
retired list, condoled with those present on their loss. Mr. Gavey, 
he said, came to the Post ОЙ e with a reputation, from the old: 
Electric and International Telegraph Co. He (the speaker) also 
referred to Mr. Gavey’s connection with the valuation of the 
National Telepbone Co.’s truok lines, in which matter he had given 
complete satisfaction to both sides. 

After other remarks from other sveakers, Mr. Kempe made the 
presentations, which included a handsome roll-top desk and chair 
for Mr. Gavey; a solid silver tea and coffee service (130 oz) 
and a solid silver kettle (+0 oz.) for Mr. and Mrs. Gavey ; and for 
the three daughters, two gold watches and a toilet case. | 

Mr. Gavey, on rising to respond, was received with most hearty 
aod prolonged applause. Speaking at first with considerable diffi- 
culty, he said that, at one time, he rather prided himself upon being 
able to control his emotions, but, with so warm a reception, he found 
it very difficult to respond in suitable terms. The time had arrived 
when it was wise that he should hand over the burden of official: 
life to younger fhoulders, and the regulations of the Service, 
perbaps, tended much to their happiness, in so far as it compelled: 
them to hand over that burden at atime when fbey could retire 
with fall physical health and with mental vigour that might enable 
them to enjoy either the leisure of an idle time or the lighter: 
applications which they might feel inclined to undertake. One 
could not contemplate without a pang the severance cf the ties of 
friendship and goodwill that had exirted for nearly half a century 
between himself and so many of those who were around him that 
day. He should have said the lessening, rather than the 
severance, but such lessening always necessarily followed one’s 
Tetirement from official life, because retirement naturally removed 
the necessity for that close association which always took place 
between men engaged in one and the same work. On behalf of 
his wife and daughters, and on his own behalf, he thanked. 
them for the splendid presentations which would remind them in 

0 


future years of the kindness and good fellowehip shown to him. 
solve dificult 


When he eat down at that desk and endeavoured 
aalen andl Soman problems, whioh fn the past be hall bee able 


his share in the resultsobtained be deserves our gratitude. 


to call upon his skilled and technical officers to solve, he hoped that, 
without their skill, the mere fact that be eat at that table would 
cause him to be inspired by them, so that in that way he would 
alooe find a way out of bis difficulties. After referring to the great 
developments tbat had occurred since he joined the service in 1860, 
he added that there was a great work before them in telephone 
development. What it would extend to he thought nobody there 
could foretell. He went on to express in the warmost terms bis 
appreciation of the support and assistance that be had bad through- 
out the whole of his career from his colleagues in the various 
: branches of the Post Office. He felt proud of commanding such a 
staff. He wished them all God speed!” and hoped it was not 
entirely a farewell, and that probably he might feel inclined to do 
a little werk in the direction in which he had laboured for some 
years; although not workiug so hard as at s»me times. He hoped 
to have many opportunities of meeting them either socially or 


professionally. 
The gathering passed a hearty vote of thanks to Mr. Babington 


Smith for presiding. 


The same evening (Thursday, April 11th) a complimentary 
dinner to Mr. Gavey was given at the Grand Hotel, Trafalgar 
Square. The Postmaster-General presided over а company ot about 
200, and among those present were бїт J. Denison Pender, Rir К. 
Hunter, Mr. H. Babington Smith, Mr. H. R. Kempe, Mr. M. F. 
Roberts. Major W. A. J. O'Meara, C.M.G., R.E., Dr. Glazebrook, 
Mr. R. Kaye Gray, Mr. A. P. Trotter, Mr. W. E. L. Gaine, Mr. J. 
Ardron, C.B., Mr. J. K. Logan (New Zealand), Mr. Alex. Siemens, 
Mr. Robert Hammond, Mr. J. E. Kingsbury, &c. 

After the usual loyal toasts the Postmaster-General proposed the 
toast of the eveniog, and in doing so stated that letters of rezret 
at inability to be present had been received from Earl Granard, 
Sir William Preece, Sir J. C. Lamb, Mr. S. C. Hooley, and others. 
He then proceeded to express the pleasure it gave him to 

reside over such a representative assembly gathered together to do 
onour to one for whom all had the greatest regard and the highest 
respect. He offered a word of welcome to them all, and was glad to 
see Mr. Gaine, Mr. Gill, and Mr. Goddard, who represented the 
National Telephone Co. They, like the Post Office, were carrying 
out a public service. Proceeding, he said: I must say a word of 
my own personal feeling in regard to our guest of this evening. I 
have had no long time of p+ rsonal frie ndsbip with Mr. Gavey, but long 
enough to know he is а man for whom one can but feel sentiments 
of regard and attachment, long enough to recognise that he is one 
who does his duty in that state of life to which he bas been called 
does it admirably and does it zealously. I am glad, both officially 
and privately, to have this opportunity of saying something of what 
I feelin regard to him. I am not going to detail the many changes, 
the many advances which have been made since he began his 
work, but our guest of this evening has had some 45 years of service 
in electrical matters, and some 35 years’ connection with the 
Post Office. I think he began his work under Mr. Preece 
in 1861, and joined the Post Office in 1871, and during 
this period he has rendered great services in various respects 
in regard to telegraphs, telepbones and wireless telegraphy. 
As citizens we are grateful to him for the work that he bas done in 
improving these various engineering works—works which are the 
life blood of the commercial interests of this great country. I 
also am under especial obligation to him for his work the other day 
at the Wireless Telegraph Conference. The British delegates did 
admirable work. It has been said that Mr. Babington Smith 
“тап the show," but Mr. Gavey, in his capacity as chairman of 
Committee, did a very great deal to obtain those regulations which 
were required for carrying on the work of wireless telegraphy. For 
I recollect 
also that last year he asked me todine on the occasion of the reception 
of the foreign visitors of the Institution of Electrical Engineers, and 
I admired Mr. Gavey’s courage on tbat occasion, because he made a 
speech in French to the French andience. This showed a man of 
very great courage. It was an admirable speech, too, and in 
excellent French. Ав І have said, І am not going to trace the 
great developments which the electrical industry has taken since 
Mr. Gavey became a public servant, but I think I may be excused 
for giving you one or two figures which ehow the immense strides 
whicb tbe Post Office has made in thia direction under Mr. Gavey's 
advice, control and assistance. In 1870 there were 60,000 miles of 
telegraph lines, whilet last year there were 785,000 miles; and 20 
years ago, tbe whole engineering staff of the Post Office amounted 
to 700, while it is now 2,500. Some may look back with regret 
to the days when these things did not exist. We may sympathiee 
with the spirit of an Act which declares that railways and tele- 
graphs, and similar dangerous devices sbould not be allowed ; such 
ап Act bas, in fact, been in force in the Transvaal territory. It is 
as idle to look back to such days as those, as to regret the depar- 
ture of those “wooden walls" which were once our protection. 
I was told of a man who had purchased some land. “I bought it,” 
said he, “ as God made it, but by a little expenditure I have made 
it into a veritable paradise.“ That is the view taken by my friend, 
Mr. Gavey, and his engineering colleagues in regard to develop- 
ments of engineering enterprises. I am old enou h to.recollect 
when the telegraph first came into practica] use. It was looked 
upon then as a somewhat dangerous invention, and certai: ly 


 telegrams їп those days were received with some trepidation, 


because people were chary about telegraphing on every subject as 
they do now. They telegraphed all the disagreeable news and 
wrote the agreeable ones, I heard of a man who received а 
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practical use not very many years ago. Regarded then as practi- 
cally a toy, ite use is now so general that I saw in one of the French 
papers an advertisement Confessions 12 to 4. Telephone No. 
2,413." There are great drawbacks to the telephone from the Post 
Office point of view, for it is cutting into our postal revenue, teking 
the place of telegrams, and also cutting into the penny post—the 
sheet anchor of postal revenue. I am quite sure that the 
telephone is very bad for the national character. All of 
us who have the opportunity of using the national system 
must realise that our characters are deteriorating by the bad 
language we have to use in regard to it. It is said that since the 
telephone and golf and bunker have become во. general the 
recording angel has increased his staff and also learnt double 
entry. Iam not going to prophesy what is likely to be the future 
development of engineering ability applied to Post Office matters 
—] could do it with greater ease than Mr. Gavey, because I know 
nothing about it and he knows all about it—but I should not ke 
surprised if wireless telegraphy were developed and other matters 
placed on the scrap heap. Mr. and Mrs. Zancig want neither tele- 
phones nor other apparatus. Telepathy is to be the medium of 
the future. I confess I do not look forward with much pleasure 
to that time when we are all to be able to read everybody else's 
thoughts. Iam reminded of a conversation overheard the other 
day between two young ladies: “Oh, we were talking about you 
the other day!" "I wish I had been there.” ‘No, you 
wouldn't." But such telepathic methods of communication are not 
yet available. Meantime we have the post, thedelegraph and the 
telephone carried on as 8 great public service by a department of 
which Mr. Gavey has been an ornament for so many years. This 
great organisation is carried on very efficiently for the public 
welfare. In drinking to the health of our guest, we are glad to 
feel that for this 25 years he has given his best to the service. We 
regret his retirement, and in his retirement wish him God-speed 
and роса luck in any work which he may undertake. 

Mr. H. R. Кемре, in supporting the toast, said: When I was 
asked to undertake to second the toast of the “ Guest of the 
Evening,” I accepted with considerable pleasure, but at the same. 
time with considerable diffidence, for I felt that the task might have 
been put into better hands than mine. At the same time, I felt 
that the selection was not altogether inappropriate, as I can claim 
to have officially known Mr. Gavey for а longer period, and in 
many matters to have been more closely associated with him than 
any other member of the engineering staff. You will all doubtless 
have anticipated that I should spesk eulogistically of Mr. Gavey, 
and I may say that it ia my intention to do so. At the same time, 
I feel that I must be careful of the manner in which I speak. A 
member of the Society of Friende, on being asked by a man who 
had made a somewhat flowery oration, what he—the Quaker— 
thought of his performance, replied, ' Friend, thy speech was most 
eloquent, but I regret to say there was a fluency in thine utterances 
which did not savour of the truth." As I, fortunately, cannot 
claim the gift of fluency, I trust that what I have to say will be 
taken ss an honest expression of opinion. It is now 35 years 
since I had the pleasure of making Mr. Gavey’s acquaint- 
ance. At that period the telegraphs of the United Kingdom 
had’ recently passed from the hands of the companies into 
the hands of the State. Mr. Gavey acted as superintendent 
of one of the four districts into which the Southern Division 
was then divided, he having his headquarters at Bristol, 
and Sir William Preece (then Mr. Preece); who, I am 
sure, we all regret is not present with us this evening, 

. being at Southampton as divisional engineer. Shortly after I 
joined the service, I was instructed to proceed to. Bristol and report 
myself to Mr. Gavey, and I must confess that I did so with con- 
siderable trepidation, being new in the Service, and Mr. Gavey 
being quite unknown to me; but I have extremely pleasant 
recollections of the kindness and cordiality with which I was 
received when I made myself known to him. At the came time, I 
felt conscious that I was in the presence of a man of no ordinary 
personality, and a man of great strength of character, and I had an 
intuition that he was а man who was destined to come rapidly to 
the front. As time went on this feeling strengthened, and in 

. conversation and gossip, which often took place amongst us, it was 
evident that the opinion was that Mr. Gavey was destined not only 
to rise very high in the Service, but to eventually occupy the very 
highest position. I do not propose to. enter into details of Mr. 
Gavey's life, and of his service to the State; facts speak for them- 
selves, and the fact that Mr. Gavey has not only attained the 
position of Engineer-in-Chief of the Post Office, but also that he has 
occupied the important position of President of the Institution of 
Electrical Engineers, and that His Majesty the King conferred a 
mark of distinction upon him, speaks volumes. I may, perhaps, 
however, add that prior to Mr. Gavey’s coming to London, when 
any important problem had to be considered in the Engineer-in- 
Chief’s office, it was invariably our custom to say: “Let us 
refer the matter to Mr. Gavey, and see what he haa to 
say on the subject, and the opinion expressed by him, 
I need not say, proved of the utmost value. І have 
had the honour of serving under five engineers-in-chief— 
under Mr. R. S. Culley, who connected the past with the present ; 
under Mr. Edward Graves, well-known for his great financial 
ability ; under Mr. (now Sir William) Preece, whose abilities are 
ао well known to you; under Mr. James Hookey, whose grasp and 
knowledge of all matters of detail covering the whole history of 
the telegraph system was remarkable; and lastly, but not least, 
under our guest, Mr. Jobn Gavey. As chief succeeded chief, so 
did the difficulties of the work, so did the responsibilities, increase. 
At the present time I think I may say, without exaggeration, that 
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official and matters scientific by turning over the pages of a volume 
of Sketches from Punch”—and here I may remark, as the eye 
of tbe Postmaster-General is upon me, that I was not doing this 
in official time— wben my attention was arrested by а picture 
which struck me as being extremely humorous, more so, perbaps, 
from the cleverness of the drawing than from the words at 
the foot; the scene represented was that of the library ot a 
Cabinet Minister; the table was piled mountains high with 
official documents, some opened and some unopened, tbe chairs 
were similarly covered, and the floor was strewn with documents 
of all kinds; looking at the scene in amazement and consternation 
was a new footman, who remarks: ' Well, if this is what master has 
to attend to, thank the Lord I am not Prime Minister.” I have no 
doubt whatever that had the picture I have delineated been drawn 
at the present day, the words spoken, with some modifications in 
the surroundings, would have been: Thank the Lord I am not 
engineer-in-chief tothe General Post Office.” If I have failed to 
speak as eulogistically of Mr. Gavey as might have been expected, 
it is due to the want of fluency of speech to which I have alluded, 
and in no way to want of appreciation of his high qualities. Mr. 
Gavey has served his country well, and I am sure you will all agree 
with me in wishing him and his family many years of health and 
happiness at this the termination of his long, hia distinguished, 
and hie honourable career. 

Mr. J. Gavey, C.B., in responding, said: Mr. Buxton, Mr. Kemp, 
Mr. Babington Smith and gentlemen—It is very difficult for me to 
find words to express fully my feelings at the kind reception you bave 
given me to-night, and at the warm terms of eulogy which have fallen 
from the Postmaster-General and from my very good friend Mr. 
Kempe. I thinkthatif I were to take everything I had heard said 
to-day at the General Post Office, and here, too seriously to heart, 
І should go home avery vain man. All І can say is that in my 
simple way I have tried to do my duty. No man can do more, and 
if my efforts have been appreciated, it is a source of great satisfac- 
tion and gratification to me. It is a source of immense pleasure to 
find that this meeting is graced by the presence of eo manv men 
who are so eminent in the profession, to one branch of which I 
have tke honour to belong. My period of service, as has been said, 
may be eaid to date back to the early days of telegraphy. I actually 
came under the tuition of Mr. Preece as early as 1860, and I 
received my first official appointment in February, 1861. It is, 
perhaps, a curious coincidence that in that month of February, 1861, 
the old semaphore telegraph. which was then working between the 
Mersey Dock, Liverpool, and Holyhead Mountain, was abandoned 
and replaced by the electric telegraph, and therefore I may, perhaps, 
say that my period of service connects that ancient system of tele- 
graphing witn the present developments. On that I may, perhaps, 
make a brief remark a little later. At the period to which I refer, 
even the electric telegraph was comparatively in its infancy and 
was only partially developed. The only service for most towns was 
tbrough the railway telegraphs, and the citizens had to go down to 
the railway stations to despatch their telegrams. Submarine tele- 
graphy was likewise in its infancy. A certain measure of succes 
had been attained in shallow-water submarine cable laying, but, 30 
far as deep-sea cable work was concerned, those interested in the 

enterprise had but met with disaster. The noble attempt to bridge 
the Atlantic in 1856 had failed. A further attempt to connect Great 
Britain with our great Indian Empire had likewise come to grief, 
but, gentlemen, I think I may say there were giants in the world in 
those days—piant capitalists, who were prepared to risk their money 
in developing a great and growing enterprise, and not in forming a 
corner in wheat or some other necessary article. There were giants 
amongst the electrical engineers—names which are honoured by 
those who were brought into contact with them in the early days, 
and by the younger generations that have read of them. And the 
combined work of those giant capitalista and those giant engineers 
led to the success which we all have lived to sve. They established 
for the time being a great monopoly in submarine cable making. 
They laid cables, due to British enterprise and British capital, 
over the whole of the world, and for years they maintained 
for us a monopoly in cable communication that was 
the envy of every other nation. Whilst this was being done 
our system of land telegraphy continued to grow. A great step in 
advance was made when the Post Office acquired the telegraph 
service in 1870. Extensions were carried into every village 
throughout the country, and from that day until a comparatively 
recent one the progress of the Post Office telegraphs was one of 
continuous growth and development and of continuous increases 1n 
traffic. Then the telephone, the younger sister of the telegraph, 
came. This great system has not only come to stay, bot it will 
certainly grow to an extent that, I think, few of us can imagine. 
It has been my good fortune to visit the United States on two 
occasions—on the last occasion in very pleasant company—and I 
had opportunities that are not afforded to many of looking into the 
developments of the telephone in America. In 1897 there wert 
350,000 stations. At the beginning of the present year thal 
number had grown to 3,000,000, and that is not making allowance 
for the independent companies. The telephone is a far mor 
workable instrument than the wireless telegraph. The particular 
branch of the service to which I have been attached has grown (С 
an extent that no one could have foreseen in my early days. Butit) 
but an emblem of the growth of the electrical industry that ev: 
in the last 25 years has been brought into every branch of mal 
facturing work. There is not a single branch of ordinary mechan? 
industry at the present moment in which. electrical engineer 
does not take its part, and I am proud to have witnessed | 
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night not, I hope, to bid me farewell, but to bid me God speed in 
any other walk that I may eventually enter into. I should like 
to express the warm feelings of gratitude with which I regard you 
all, to thank you for the great bonour you have done me in coming 
here to-night; to express my warm feelings to my colleagues of 
the Poet Office, amongst others, without whose aid I could certainly 
have achieved nothing. I could express a similar feeling of grati- 
tude to those outside my department. Whenever it has been my 
business to appeal to the great leads of the engineering service for 
advice or assistance, I have always received that advice and 
assistance—always given to me in the most cheerful manner. Then 
turning for a moment to the great Institution which represents the 
electrical industry. How much am I indebted to that Institution ? 
For years I was in the provinces. When I came back to London in 
1892 I was almost a stranger amongst the members of that Insti- 
tution ; the old generation had passed away, and was replaced by a 
new one; but, gentlemen, that made no difference, my kind friends 
took me by the hand, honoured me by office after office, until they 
promoted me to the highest honour of making me their president ; 
but not only this, they postponed the general meeting in order that 
my friends in the Institution might be present here to-night. 
Gentlemen, I can only вау I thank you all most heartily for the 
many kindnesses, the many evidences of friendship that you have 
showered on me. I feel this to be the happiest and the proudest 
day of my life. | | | 

Mr. Gaine could not quite understand by what irony of fate it 
had fallen to his lot to propose the toast of “The Post Office,” a 
department with which he had had many subjects of controversy, 
until he believed that if the Post Office had any faults he knew them 
all. The Postmaster-General had very kindly mentioned his name 
and that ofother representatives ofthe National Telephone Co. There 
were others members of the staff of the company present, but he 
noticed, as a coincidence, that the names mentioned by Mr. Buxton 
all began with the letter G, which suggested to his mind that the 
National Telephone Co. were the Gee Gee’s, or willing horses, which 
earned a telephone revenue for the department. Then, passing 
from fluent and pleasant badinage, Mr. Gaine sketched the origin 
and development of the Post Office, and indicated what a wonderful 
organisation the Post Office really is. It wasthe right of every 
Briton to grumble, but when one considered the extraordinary 
amount of work involved, and how that work was done, and how 
extraordinarily well it was done, one was justified in considering 
the Post Office as a great and wonderful institution. He paid a 
high tribute to the care, the integrity, of the Post Office staff, and 
expressed his appreciation and regard for Mr. Gavey, who was 
worthy of all the kind words which had been said of him. 

Mr. Babington Smith respouded, and remarked that the official 
habit was difficult to shake off, so that he almost found himself 
beginning his speech with the words, I am directed by the Post- 
master-General to inform you." At some foreign watering places, 
he said, the method of treatment was first to submit the patient to 
aspray of warm water and follow it by a cold douche. That 
method was one to which the Post Office was accustomed. Pursuing 
the analogy along tbe lines of the criticisms usually levelled at the 
Post Office, he dealt with Mr. Gaine's humorous sallies like a skilful 
fencer of the lighter school. 

The toast of The Visitors" was proposed by Sir Robert Hunter, 
and responded to by Sir J. D. Pender and Dr. Glazebrook. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ErnzorBICAL Review posted as to their movements. 


Central Station Officials.—The Battersea B.C. on 


Wednesday last week appointed Mr. H. F. J. THOMPSON, of 


Charlton, chief assistant electrical engineer. There were 117 appli- 
cants for the position, of whom six were interviewed by the 
Lighting Committee and three by the Council. 
Mr. H. Buaxey, of Guildford, has been appointed meter inspector 
in the electricity department of the Burnley Corporation. There 
were 49 applications. 

‘The Galway Electric Co., Ltd, Newtownsmyth, Galway, have 
appointed Mr. Percy Spauprnc, A. I. E. E., as their manager, Mr. 
Тномав O'HALLORAN having resigned the managership and being 
no longer ín theif employment.  ' | 

Mr. Hewny Јоѕерн, A.M.LE.E., has left Melton Mowbray, 
where he held the position of engineer and manager to the local 
electric light company, in order to take up a similar position for 
Messrs, Edmundsons in connection with the Dorking electricity 


а" 
then SUPPly, and aleo for the Urban Electric Supply Co., Ltd., at Cater- 


In 


мао, жаа made by Mr, S. C. Hi 


tur ; \ 
Vita recipient of a handsome case of pipes from the staff. The pr 


Before leaving Melton Mowbray, on the 11th inst. he was the 
esenta- 
gbzon, one of the directors, and 


та am and J. E. Rdmnndson were present. 


* 


Mr. HENRY GopFBEY ANDREWS, assistant borough electrical 
engineer, Bournemouth, was married at Westbourne on April 9th 
to Miss Doris Agnes Lacey; eldest daughter of Mr. F. W. Lacey, 
borough engineer and surveyor at Bournemouth. Amongst the 
presents were a silver salver and barometer from the employés of the 
tramways апа electricity departments. 

Mr. О. F. Francis, electrical engineer, Kirkcaldy, has asked that 
his salary be increased from £300 to £450 per annum. The Town 
Council is to consider application. . 

Mr. J. Martin BLAIB, electrical engineer to the Acton U. D. C., 
will represent that body at the 12th annual convention of the 
Incorporated Municipal Electrical Association at Sheffield, in June 


next. 
The Chesterfield T.C. has passed a resolution asking Mr. АсгАнр, 
the borough electrical engineer, not to accept outside work without 
the authority of the committee. | 

' Mr. J. GRENVILLE ARDASEER, engineer-in-charge at the Chelten- 
ham Corporation Electricity works, has resigned his position in 
order to take up an appointment in India. 

Mr. W. J. CarpERwoop, chief draughtsman in the Glasgow 
Corporation electricity department, hag had his salary increased 
from £275 to £300. | 

Mr. W. W. Lackik, chief engineer, and two members of the 
Glasgow Corporation Electricity Committee, are to attend the 
annual convention of the Incorporated Municipal Electrical Associa- 
tion at Sheffield, in June. 


Tramway Officials.— Mr. Lronarp BELLAMY, of 
Liverpool, eldest son of the Jate Mr. C. R. Bellamy (who will be 
remembered as the former general manager of the Liverpool tram- 
ways) has been appointed assistant manager of the Rangoon 
Electric Tramways Co., and will leave Liverpool early in May for 
the purpose of entering upon his new post. Mr. Bellamy bad a 
practical training in tramways constructional and engineering work 
in various parts of England before joining the service of Liverpool 
Corporation, in the capacity of assistant to his father. After the 
decease of Mr. C. R. Bellamy, the son continued to serve under 
the present general manager, Mr. C. W. Mallins. 

The chief inspector of the Bath Electric Tramways, Ltd. (Mr. 
RowLEx), has been presented with a pair of cruets and a marble 
clock by the officials, staff, moformen ånd conduétors, oh the 
Occasion of his marriage. | 

General.—On Wednesday, April 10tb, the sub-station 
staff of the Underground Electric Railways Co., of London, enter- 
tained Mr. WILLIAM Casson, the retiring sub-station engineer, who 
is taking up а responsible post with the Central London Railway, at 
8 dinner at the Central Restaurant, Haymarket. Mr. J. W. Towle, 
the resident engineer, presided, aud presented on behalf of the 
staff an illuminated address and a case of razors, as a token of 
their regard. He spoke of the capable manner in which Mr. 
Casson organised, from the start of the company’s operations, the 
whole of the sub-station department, which requires a staff of 90 to 
aperate the 24 sub-stations. He also mentioned that he, as well 
as the sub-station staff, regretted losing such a capable officer. 
In responding, Mr. Casson thanked the staff for the way in which 
they carried out their work, and assisted him in the somewhat 
arduous duties of the post. The address was very tastefally designed, 
with a racy view of a seven-coach electric train as an inset. 
Amongst the toasts honoured were those of The new Sub-station 
Engineer,” to which Mr. P. R. Wray suitably responded, and the 
“ Visitors,” to which Mr. C. A. King, engineer of the District Rail- 
way, replied. During the evening songs were contributed by 
members of the staff and others. 

On Friday, the 12th inst., Mr. Raymonp F. Fry, of Epping, was 
presented with a solid silver cigarette case (suitably inscribed), as 
a mark of esteem, by his many friends of the Gilbert Arc Lamp 
Co., Ltd., of Chingford, on his leaving the firm after six years’ 
service, to take up a position with William Coates & Son, elec- 
trical engineers, of Belfast, at the International Exhibition, 


Dublin. 

Мг. E. A. Urtriey, A. M. I. E. E., A. M. I. M. E., Government elec- 
trical engineer of Rhodesia, arrived home on Friday last, from 
Bulawayo, on a six months’ visit to this country. Letters addressed 
to him, care of the ELECTRICAL Review, will, from time to time, 
be forwarded to him. 

Mr. F. Мвутон, who until recently was with Messrs. Vickers, 
Sons & Maxim, Ltd., has resigned his position of designer there to 
take over Ше management of the Potteries branch at Longton of 
Messrs. Newton Bros., engineers, of Derby. | 

Mr. S. M. HoPEWELL has resigned his position as motor super- 
intendent at West Ham, and is joining the staff of the General 
Electric Co. | | , | 

Mr. STEGMANN, eiectrical contractor of Clapham Junction, who 
met with a severe accident when at Putney last autumn, wishes to 
thank his friends for their kindly sympathy. He has now returned 
to business. | ! 

Messrs. HANDLEY & SHAxEs, of Birmingham, ask us to announce 
that Mr. Marshall Osborne is no longer in their service. 


Obituary.— We learn with regret of the death of Mr. 
ARTHUR HI RST, chairman of directors of A. Hirst & Son, Ltd., of 
Crescent Works, Dewsbury, who passed away on Wednesday, 10th 
inst., at his residence, Jesmond Dene, Birkdale B isis after a long 

d psinfy)-illness, The interment took pice at Dewsbury Cemetery 


‘ 


* 


on Baturday afternoon. 
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NEW COMPANIES REGISTERED. 


Vincit Co., Ltd. (92,713).—This company was registered on 
March 26th, with a capital of £1,530 in £1 shares (1,500 preferred ordinary, and 
80 deferred ordinary), to acquire and work the agency for Great Britain and the 
Engish Colonies of all “carborundum” and "*'electrite " products manu- 
factured or sold by the Vienna Cn'borundum Co., to manufacture and deal in 
machines and appliances for engine building, acetylene, gas plant and agri- 
cultural implement manufacturing, electrical and general engineering, mathe- 
matical instrument making, motor and carriage building, saw, scale and weight 
and optical glass manufacturing, and other purposes, &c. The first subscribers 
are :—Col. L. Bonhote, 19, Cromwell Road, S. W., 10 deferred ordinary shares; 
5. Whitman, 6, Russell Road, Kensington, W., 10 deferred ordinary; J. F. 
Clarke, 22, Cambridge Street, S.W., gentleman, 1 preferred ordinary; D. J. G. 
Lawson, 5, South Bank Terrace, Burhiton, gentleman, 1 preferred ordinary 
share; H. L. Dimirddy, Blackheath Park, S.B., gentleman, 1 preferred ordinary 
share; P. Brewis, R6, Cromwell Road, S.W., gentleman, 1 preterred ordinary 
share; A. C. Worman, 8, Boundary Road, Wood Green, N., clerk, 1 preferred 
ordinary share; and E. Cowtan, jun., 48. Mortimer Road, Kingsland Koad. N., 
shorthand writer, 1 preferred ordinary share. No initial public issue. The 
number of directors ir not to be less than three or more than seven; the first 


are M. E. Sonberbielle, The Cedars, Lyndhurst, Hants; and l. Bonhote and 
B. Whitman. Table ' A " mainly applies. 


Neware Lamp Syndicate, Ltd. (92,801).—This company was 
registered on April 5th, with a capital of £6,000 in £1 shares, to carry on the 
business of manufacturers of and dealers in lamps, wires and lines, electricians, 
engineers, suppliers of electricity for light, heat, motive power or otherwise, 
manufacturers of and dealers in electrical apparatus, &c., and to adopt an 
agreement with R. P. Myers. The first subscribers (each with one share) are :— 
R. P. Myers, 51, Northcotte Road, Walthamstow, engineer; E. S. Templeton, 
M. A., A. M. I. C. E., 11, Cholmondeley Avenue, Harlesden, N. W.; A. Fuiford, 
Overton House, Hadley Road, New Barnet, merchant; W. Blyth, 1, Lenden- 
hall Street, E.C., clerk; P. J. Miller, 81, Lombard Street, E.C., solicitor; U.G. 
Dannay, 118, Leadenhall Street, E.C., engineer; und J. Gillespie, 1, Leadenhall 
Street, E.C., engineer. No initial public issue. ‘The number of directors is not 
to be less than two or more than seven ; the subscribers are to appoint the 
first; qualification, £250; remuneration, £150 each perannum (chairman £200), 


subject to profits exceeding 20 per eent. on the issued capital. Registered office, 
Leadenhall Buildings, Leadenhall! Street, Е.С. 


Great Northern Central Railway of Colombia, Ltd. (92,784). 
—This company was registered on April 4th, with a capital of £460,000 in £1 
shares, to acquire, construct, complete, equip, maintain, prolong and work 
railway and their appurtenances, tramways, telephone and telegraph lines and 
other means of communication in Colombia or elsewhere. The first subscribers 
(each with one share) are: R. C. Howley, Elm Cottage, Wood Street, Waltham- 
stow, clerk; J. H. Chapman, 87, Algernon Road, Lewisham, S. E., clerk; A. W. 
Lawson, 23, Park Avenue North, Hornsey, N., clerk; H. G. Harrison, 14, 
Woburn Square, W.C., gentleman; A. J. Swan, 18, Ashbourne Grove, Chiswick 
Lane, W., clerk; W.J. Yeoman, 23, Muschamp Rond, East Dulwich, S.E., 
clerk; and 3. Н. Penwarden, 7, Comely Bank Road, Walthamstow, clerk. No 
initial public issue. The numberof directors is not to be less than three nor 
more than 11; the subscribers are to appoint the first; qualification, £200; 
remuneration, £300 each per annum (£100 extra for the chairman), and 10 per 


cent. of the distributed profits divisible. The directors may borrow up to 
£1,752,520. 


Aluminium Corporation, Ltd. (92.846).—This company was 
registered on April 10th, with a capital of £500,000 in 440,000 participating 
preference, and 60,000 ordinary shares of £1 each, to acquire certain freehold 
lands, water rights and properties comprised in agreements (1) with the North 
Wales Power and Traction Co., Ltd., and the Law Debenture Corporation, Ltd.; 
and (2) with the Aluminium Syndiente, Ltd. (promoters), and to carry on the 
business of manufacturers of and dealers in aluminium, electricians, electric 
and mechanical eugineers, generators and storers of electricity. «с. The first 
subscribers (each with one share) are: -E. R. G. Wiggett, 220, Wellmeadow 
Road. Catford, K.E., clerk: H. Barnes, 8514, Wandsworth Road, S.W., clerk; 
C. J. Lunn, 17. Townsend Road, South Tottenham, clerk; A. P. D'Alessis, 18, 
Bassett Road, North Kensington, W., solicitor: W. Moir, 205, Queen's Road, 
Wimbledon. clerk; W. Newbert, 123, First Avenue, Manor Park, Essex, 
cashier; and Н. W. Easun, Н, Mercers Road, Tufnell Park, N., clerk. Mini 
mum cash subscription, 10 per cent. of the shares offered to the public. The 
number of directors is not to be lesa than three or more than seven; the first 
are the Hon. Sir James Sivewright, Threadneedle House, E. C.; W. Beardmore, 
Parkhead, Glasgow (chairman of William Beardmnore & Co., Ltd., and director 
of Vickers, Sons & Maxim, Ltd.); E. Manville, 29, Great George Street, S. W. 
(chairman of Daimler Motor Co., Ltd.): and W. A. Smith, 6, Hanover Street, 
Glasgow (chairman of Bryant & May, Ltd. and Argyll Motors, Ltd.). Qualifica- 
fication, £1,000; remuneration, £250 each per annum (£20 extra for the chair- 
man), and 10 per cent. of the certified profits, divisible. payable only out of the 
surplus profits after 10 per cent. has been paid on the issued participating 
preference and ordinary shares. The participating preference shares rank first 
for a cumulative dividend of 7 per cent., after which a non-cumulative dividend 
up to 7 per cent. is to be paid on the ordinary shares. 40 per cent. of any 
balance still remaining is to be divided among the holders of the participating 
preference shares, and balance among the holders of the ordinary shares. In 
the event of winding-up, the participating preference shares rank in priority as 
to return of capital, and take 40 per cent. of any surplus assets. Registered 
office, Basildon House, Moorgate Street, Е.С. 


Premier Acenmulator Co., Ltd. (92,855).—This company 
was registered on April 10th, with a capital of 240.000 in £1 shares (11,000 7 per 
cent. cumulative preference), to acquire the business of electrical engineers 
carried on by A. Schanschieff and H. Stephens at Northampton, as the 
* Premier Accumulator Co.,“ and to carry on the business of electrical and 
mechanical engineers and contractors, suppliers of electricity, manufacturers of, 
and dealers in. accumulators, batteries and railway, tramway, electric, 
magnetic, galvanic, telegraphic, telephonic and other apparatus, &c. The first 
subscribers (each with one ordinary share) are :—H. Stephens, 28, Hester Street, 
Northampton, electrical engineer; A. Schanschieff, 6, Park View, Far Cotton, 
Northampton, electrical enginecr ; T. Taylor, 10, Ladbroke Road, Holland 
Park, W., eleotrician : G. A. Schanschieff, 6, Park View, Northampton, elec- 
trical engineer; W. J. Green, 26, Ruskin Road, Kingsthorpe, Northampton, 
electrician; Н. W. Pender, 21, Grove Road, Northampton, traveller; and W. Б. 
Inman, Clarendon Chambers, 100, Mosley Street, Manchester, solicitor. 
Minimum cash subscription, 41.000. The number of directors is not to he less 
than tw4 or more than five; the first аге H. Stephens and A. Schanschieff: 


qualification, one share ; remuneration as fixed by the company. Registered 
office, Cattle Market Road, Northanipton. 


Automobile Owner (London), Ltd. (92.847).—This company 
was registered on April 10th, with а capital of £100 in 1s. shares, to take over 
the business of printers and publishers of the journal known as the Steam Car 
and Electromobile Revicw, carried on Бу Polsue, Ltd., at 4 and 5, Gough Square, 
Fleet Street, E.C. The first subscribers (each with one share) are:—G. L. 
Polsue, 101, 8t. James' Road, Wandsworth Common, 18.W., printer; T. C. 
Polsue, 45, St. James’ Road, Wandsworth Common, S. W., printer; W. E. 
Humpheys, 67, Chancery Lane, W.C., journalist; R. N. P. Humphrey, 67, 
Chancery Lane, W.C., journalist; H. R. Shury, 70, Grande Parade, Harring- 
gay. N., stationer; J. C. Leonard, 12, White Hart Square, Lambeth, 8.E. 
Sierk ; and Florence Coaker, 86, Asplins Road, Tottenham, typist. No initial 

ublio issue. The number of directors is not to be Jess than two ar more than 


the subscribors are to appoint the first; qualification, ETO theres or 
stock: ШӨ ано as fred bythe ompany. 


British Electromobile Co., Ltd., (92,815). — This company 
was registered on April 8th, with в capital of £25,000 in £1 shares, to acquire 
the business of electrical engineers and motor-carriage makers carried on 
the Carl Oppermann Electric Carriage Co.. Ltd., to acquire from C. T. J, 
Opp:rmann and others certain inventions relating to electric appliances and 
apparatus, and to carry on the said business and that of jobmasters, suppliers 
of electricity and other power, &c. The first subscribers are:—R. 8. Mickel, 
Portland Court, W., oontractor, 600 shares; A. Kennedy, Castlebank House, 
Anniesland, Glasgow, contractor, 500 shares; D. Watson, 102, Ch ring Cross 
Road, W., electrical engineer, 500 shares; C. T. J. "manh, Villa Riva, 
Tollington Park, N., electrical engineer, 500 shares; C. F. G. R Schwerdt, Old 
Alresford House, Alresford, Hants, chairman of Speyer, Schwerdt & Co., Ltd., 500 
shares; J. 8. Mallam, 1, Queen Victoria Street, E.C., C.A., one share; and 
Н. M. N. Pothecary, ** Crete," Derby Road, Woodford, soticitor, one share. 
Minimum cash subscription £10,000. The first directors are R. Mickel, A. 
Kennedy, D. Watson, C. T. J. Oppermann and C. F. G. R. Schwerdt. Qualifica. 
tion, £500. Registered offi:e: 1, Queen Victoria Street, E.C. 


Anglo-Norwegian Alnminium Co., Ltd. (92,830*—This 
company was registered on April 9th, with а capital of £110,000 in £1 sbares, 
to acquire and utilise the water power obtainable at the Vigeland Falls, on the 
Otterdal Biver, near Christiansand, Norway, for the purpose of manufacturing 
aluminium or other electro-chemical or metallurgical products, to adopt agree. 
ments (1) with V. Brug and (2) with J C. Hawkshaw, and to carry on the busi- 
ness of winners, producers, and workers of aluminium, sodium, iron or other 
metals and their alloys, explorers (particularly in relation to metals and 
minerals and the development of electricity), &c. The first subscribers (each 
with 500 shares) are :—E. C. Hawkshaw, 33, Great George Street, Westminster, 
C. E.; W. B. MeNewan, Stansted, Chislehurst, banker; N. Vannpaham, 
5, Queen Anne's Gate, Westminster, C.E.; F. R. Hodgson, 77, Eaton Squate, 
8.W., Member of Lloyds; Col. Н. B. Jeffreys, 94, Piocadill W.; A. A. C. 
Verinton, 66, Victoria Street, S. W., engineer; and O. Hawkshaw, 33, Great 
George Street, Westminster, С.Е. No initial public issue; the number of 
directors is not to be less than five or more than nine; the subscribers are to 
appoint the first; qualification £500; remuneration £1,500 per annum, divided. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Hobart Electric Tramway Co., Ltd. (35,926).—This com- 
pany's annual return, made up to October 18th, 1906, was filed on February 
18th, 1907; 45,130 shares had been taken up out of a nominal capital of 
£106,000 in £1 shares; £1 per share has been called up on 25,190, resulting in 


the receipt of £25,130; 20,000 shares are considered as fully paid. Mortgages 
and charges: £61,425. 


Electrolytic Alkali Ca., Ltd. (Middlewich).— Issue on 
February llth, of £1,650 44 per cent. first mortgage debentures, part of series 


created on July 9th, 1904, to secure £50,000, charged оп the company's under- 
taking and property, including uncalled capital. Trustees: Liverpool Mortgage 
Insurance Co., Ltd., 6, Castle Street, Liverpool. Previously issued of same 
series : £25,600. 


Archibald J. Wright, Ltd. (79,117).—This company’s annual 
return was filed on January 14th, when 2,007 ordinary and six deferred shares 
had been taken up out of a nominal capital of £3,000 in 2,980 ordinary and 20 


deferred shares of £l each; £7 has been received and £2,006 is considered as 
paid. Mortgages and charges: Nil. 


British Westinghouse Electric and Manufacturing Co., Ltd. 
(62,919). —T his company’s annual return was filed on February lith, when the 
entire cupital of £3,250,000 in 500,000 preference shares of £5 each, and 7*,000 
ordinary shares of £10 each had been taken up. £2,500,000 has been paid on 
the preference and £750,000 is conridered paid on the ordinary. Mortgages and 
charges: £1,241,353. (Resolution to reduce capital to £1,875.000 in 500.00 


preference shares of £3 each, and 75,000 ordinary shares of £5 each, passed 
January 14th, and confirmed February 4th, 1907.) 


Electric Law Press, Ltd. (London), (72.435).— Issue on 
February 28th of £1007 per cent. debentures, part of series created November 
9th, 1905, to secure £1,000, charged on the company's undertaking and pro- 


perty, present and future, including uncalled capital, No trustees. Previously 
issued of same series: £850. 


Halpin's Patent Thermal Storage. Ltd. (73,347).—This 
company's annual return was filed on January 15th, when 10,705 shares had 
been taken up out of a nominal capital of £19,00^ in £1 shares; 10s. per 
share has been called up on 4,405, and £1 per share on 300 shares, and £3, O 10s. 


has been received ; 6,000 shares аге considered as fully paid. Mortgages and 
charges: Nil. 


Electric Equipment and Securities, Ltd. (72,015),—This 
company's annual return was filed on January 15th, when 92,292 shares had 
been taken up out of a nominal capital of £100,000 in £1 shares; £1 per share 
has been called up on 657 and 4s. per share on 99,595 shares, resulting in the 
receipt of £6,576; 485.716 is considered as paid, being £1 per share on 62,040 
and 16s. per snare on 29,595. Mortgages and charges: Nil. 


Mechanical and Electrical Power Co., Ltd. (62 314).—This 
company's annual return was filed on January 28th, when 4,107 shares had bee! 
taken up out of a nominal capital of £5,000 in £l shares. 41 per share has 
been called up on 107, resulting in the receipt of £100. £7 remains in arrean. 
4,000 shares are considered as fully paid. Mortgages and charges: Nil. 


Universal Telephone and Electrical Co., Ltd. (68,317).— 
This company's annual return was filed on February 28th, when 400 ordinary 
and 400 founders’ shures had been taken up out of a nominal capital of 510,40 
in 2,000 ordinary shares of £5 each, and 400 founders’ shares of £l each. 
£9 10s. per share has been called up on 400 ordinary, and £1,000 has teen 


received. £400 is considered as paid on the founders’. Mortgages and obarge:: 
Nil. 


Adelaide Electric Tramwavs, Ltd. (65,676).—This company: 
annual return was filed on January ?2nd, when 7 shares had been taken up and 


paid for in full out of a nominal capital of £8,000 in £1 shares. Mortgages and 
charges: Nil. 


Durham Collierlea Electric Power Co., Ltd. (83,421).—A 


memorandum of satisfaction in full of a charge dated October 25th, 1306, 
securing £18,000, has been filed. 


Johnson, Hurley & Martin, Ltd. (electrical and motor 
engineers, Coventry), (91,680) —A 7 per cent. debenture, dated February l8tb, 
1807, to seoure 200, charged оп the compan in undertaking and A 

resent and future. ino айс , registered. 
B. W. Bandy, Temple Tee Trafalgar Road м | 
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Bi-Centric Insulating Co., Ltd. (Birmingham). (76,233).— 
Issue on February 21st of a £150 consolidated debenture (representing three 
debentures of each), part of series created same date to secure £200, charged 
on the company's undertaking and property, present and future, including un- 
called capital. No trustees. 

Buenos Ayres Electric Tramways Co. (1901), Ltd. 
(71,206).--An acknowledgement of indebtedness under seal, dated March 7th, 
1907, to secure a further £1,600 second or B" debenture stock, supplemental 
to a trust deed dated March 80th, 1906, making, with £60,000 already covered by 
such deed, £51,600 out of & total autborised sum of £100,000 second debenture 
stock, has been registered. Property charged (as & second mortgage): Tram- 


way concessions, freehold land and the company's undertaking and other pro- 


E present and future, including uncalled capital. Trustees: W. Greenwell, 
ђе Finch Lane, E.C., and Е. С. Tiarks, 145, Leadenhall Street, Е.С. 


Thompson, Ritchie & Co., Ltd. (35,835).—Tbis company's 
annual return, made up to November 27th, 1906, was filed on January 29tb, 
1907, 200 preference and 140 ordinary shsres have been taken up out of a 
nominal capital of £5,000 in 200 раа and 300 ordinary shares of £10 each ; 
£10 per share bas been called up on 170 shares, resulting in the receipt of 
£1,700; £1,700 is considered as paid on the remaining 170. Mortgages and 
charges : £1,900. 

Atlas Carbon and Battery Co., Ltd, (34,857).— This com- 
pany's annual return was filed on March 7th, when the entire capital of £2,000 
in £1 shares had been taken up; £8 bas been received, and £1,992 is considered 
as paid. Mortgages and charges: £3,000. 


Kleetrolytic Alkali Co., Ltd. (Middlewich), (64,360).—1Issue 
on March 4th of £1,000 44 per cent. debentures. part of series created July 9th 
1904, to secure £50,009, charged on the company's undertaking and property, 
inclading uncalled capital. Trustees: Liverpool Mortgage Insurance Co., Ltd., 
6, Castle Street, Liverpool. Previously issued of same series, £27,260. 

Madras Electric Tramways (1904), Ltd. (80,361).—A trust 
deed dated February 28th, 1907 (Supplemental to deeds dated March 18th, 1904, 
and July 20th, 1906), to secure £11,0005 per cent. mortgage debenture stock, 
has been registered. Property charged: The company's undertaking and 
property, present and future, including uncalled capital. Trustees: Anglo- 
American Debenture Corporation, Ltd., 20, Birchin Lane, E.C. 


Newcastle-upon-Tyne Electric Supply Co., Ltd. (27,997) — 
Issue on February 28th of £58,000 43 per cent. debentures part of series erea ed 
February lóth. 1906, to secure £250,000. Property charged: The . 
undertaking and property, present and future. including uncalled capital. о 
trustees. Previously issued of same series, £127,800. 


Electric Safety Appliances Co., Ltd. (83,864).— This com- 
pany's annual return was filed on February 6th, when the entire capital of 
£2,000, in 300 founders’ and 1,700 ordinary shares of £1 each has been taken up. 
£2,000 is considered as paid. Mortgages and charges: £1,000. 


Bnenos Ayres Grand National Tramways Co., Lid. (28,374). 
~This company's annual return was filed on January 23rd, when 113,486 
ordinary, and 90,000 preference shares had been taken up out of a nominal 
capital of £1,075,000 in £6 shares (125,000 ordinary and 90,000 preference). 
£1,017,180 is considered as paid. Mortgages and charges: £1,062,023. 


Fife Electric Power Co., Ltd. (75.736).— This company's 
annual return was filed on January 17th, when the entire capital of £80,000 
in £10 shares had been taken up and paid for in full. Mortgages and 


charges: Nil. 

Mann, Egerton & Co., Ltd. (Electrical Engineers, Norwich), 
(83,783). —Іввие on March 18th of £3005 per cent. debentures, part of series 
created April 1st, 1905, to secure £10,0^0, charged en certain freehold and lease. 
hold properties in Norwich and Ipswich, and the company's undertaking and 

roperty, present And future, including uncalled capital. Trustees: G. F. 
uxton, Dunston House, Norfolk ; and J. J. D. Paul, Eaton Grove, Norwich. 
Previously issued of same series, £9,700. 


Donglas Sonthern Electric Tramways, Ltd. (45.701).— 
This company's annual return was flled on February 16th, when 25,973 prefer- 
ence and 15,472 ordinary shares had been taken up ont of & nominal capital of 

‚000 in 30,000 preference and 20,000 ordinary shares of I each. £1 per share 
has been called up on 12,566 preference and 5,804 ordinary, resulting in the 
receipt of £18,370. £23,075 is considered as paid оп 13,407 preference and 9,668 
ordinary. Mortgages and charges, nil. 


Electric Safety Appliances Co., Ltd, (83,864).—Istue on 
March 14th of 2100 5 per cent. debentures, part of series created November 7th, 
1906, to secure £1,000, charged on the company's undertaking and property, 
present and future, including uncalled capital. No trustees. Previously issued 
of same series: . 

Dulverton Electric Lighting Co., Ltd. (80,071) —£2,000 
5 per cent. debentures, created by special resolutions of September 26th and 
October 24th, 1905, and dated March 12th, 1907, charged on the ccmpany's 
саве and property, present and future, have been registered. No 

8. 

Newquay Electric Light and Power Co., Ltd. (85.451).— 
Issue on March 12th of £1,000 5 per cent. bonds, part of series created June 80th, 
1906, to secure £4,000, charged on the company's undertaking and property, 
present and future, including uncalled capital: Notrustees. Previously issued 
of same series: 29,600. 

Europe and Azores Telegranh Co., Ltd. (39,452).—This 
company's annual return was filed on February 8th, when the entire capital of 
£200,000 in £10 shares had been taken up. £10 per share has been calle up on 
14,482, resulting in the receipt of £144,990. £55,680 is considered as paid on 
6,508 abares, Mortgages and charges: Nil. 

Londonderry-Moville Electric Railway Syndicate, Ltd. 
(78,455).—This company's annual return, made up to December 81st, was filed 
on January 99nd. 6,507 shares have been taken up out of a nominal capital of 
р in £1 shares. £1 per share bas been called up on 1,507 shares, resulting 

the receipt of 21,4 Б ба. £81 15s. remains in arrears. 5,000 shares are con- 

as fully paid. Mortages and charges: Nil. 

Conduit and Insulation Co., Ltd. (50527).—This company's 
annual return, made up to October 96th, 1906, was filed on February Land, 1607. 
41 shares ba ve been taken up out of a nominal capital of 240, 000 in £1 shares. 

per share has been called up on 16,878, resulting in the receipt of £15,871. 
and еза in arrears. 18,000 Mere are considered as fully paid. Mortgages 


E 
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CITY NOTES. 


The North Metropolitan Electrical Power 
Distribution Co., Ltd. 


Tur ninth ordinary general meeting of thi 
g of this company was held on 
Thureday of last week at the offices, 101, Finsbury Pavem: nt. Mr. 
Rengw une presiding. A representative of the ELECTRICAL 
VIEW, who attended to report the proceedings, was informed that 
meeting was private. | 


- 


The directors’ report for 1906 stated that the total capital ex- 
penditure at December 31st, 1906, including expenditure on the 
promotion of additional provisional orders, amounted to £49,610. 
The large increase for the vear was almost entirely to be attributed 
to the ontlay upon the Enfield undertaking. The total revenue for 
the year (ineluo ing interest receivable, £133) amounted to £6,570, 
plus £171 brought forward, making £6,741. After deducting the 
expenditure, which amounted to £6,409 (including interest on 
loans, £857), there was a balance of £333, wbich has been carried 
to the depreciation and reserve fund. After deducting £525, being 
an amount written off for sundry provisional orders abandoned or 
revoked, and £459 for the loss on the sale of the old battery at 
Barnet, the depreciation and reserve fund shows a credit balance 


of #99. 
During the year under review practically the whole of the energy 


required for the Barnet electric supply undertaking was purchased 
from the North Metropolitan Electric 2ower Supply Co., and a 
proposal received from that company to purchase the generating 
station resulted in the sale being effected as from October 1st, 1966. 
The capital expenditure upon the Barnet undertaking has conse- 
quently been reduced, and stands at £13,523. The gross revenue 
for the year was £3,941, and the expenditure £3,392. There were 
connected to the mains the equivalent of 14,156 8-c.p. lamps, an 
increase of 3,862 lamps, or 37 per cent. 

A supply was commenced at Enfield on September 20th, 1906, 
the electrical energy being purchased from the North Metropolitan 
Electric Power Supply Co., and transmitted from that company’s 
station at Brimsdown. The capital expenditure upon the Eufield 
undertaking amounted to £24,261. The gross revenue for the 


. period September 20th to December 31st, 1906, was £145 and the 


expenditure £268. "There were connected to the mains the equiva- 
lent of 2,168 8-c P. lamps. 

The capital expenditure to December 31st, 1906, upon the Hert- 
ford electric supply undertaking amounted to £9,520. The gross 
revenue for the year was £2,329, and the expenditure £1,426. 
There were connected to the mains the equivalent of 10,263 8-с.Р. 
lamps, an increase of 2,260 lamps, or 28 per cent. 

The Cheshunt, East Barnet Valley and Wealdstone Electric 
Lighting Provisional Orders promoted by the company were con- 
fiemed by the Electric Lighting Orders Confirmation (No. 7) Act, 
1906, and an agreement has been entered into with the Wembley 
U.D.C. for the transfer of the Wembley Electric Lighting Order 
(1906) to the company. 

A new agreement has been entered into with the North Metro- 
politan Electric Power Supply Co., giving the company more 
favourable terms for the purchase of energy in bulk from that com- 
pavy than were in force under the original agreement, which is 
now superseded. Mr. W. L. Madgen offered himself for re-election 


as a director. 


The Kalgoorlie Electric Tramways, Ltd. 


THE third ordinary general meeting of the shareholders of this 
company was held on Thursday of last week at Oxford Court, 
Cannon Street, Mr. Allen H. P. Stoneham presiding. 

In proposing the adoption of the report (see ELECTBICAL 
Review, April 12th, p. 609), the CHAIRMAN said the net profit for 
the year had amounted to £17,546, against £15,942 for tLe previous 
12 months. That was not quite such a large increase as they had 
hoped for, but still it was a substantial increase. There had been a 
slight decrease in the takings of the tramways, chiefly owing to the 
6d. fares which were charged on race days. Their cers bad travelled 
673,560 miles, and curried upwards of three million passengers. 
There was no doubt that the great extravagance which at one time 
existed in Kalgoorlie bad disappear d, and the town was now 
settling down into a sound commercial centre, and the outlying 
towns were also extending and becoming perfectly stable towns. 
They had had one great disappointment in the year for which they . 
were in no way responsible, which was that the Trans-Continental 
Railway had not yet been commenced. The Bill which was intro- 
duced into the Federal Parliament for tbat purpose last year waa 
lost, the votes being equal. However, the Bill would be brought 
forward again this year, and he did not think there was the 
slightest doubt that it would pass. Those who, like himself, 
invested their money pretty largely in the Kalgoorlie tramways, 
did во in the full expectation that Kalgoorlie would develop into a 
big city, and personally he believed that the shares of the company 
would ultimately rise in value, and that big dividends would be 
earned before the termination of the concession. The debentures 
he regarded as a perfectly safe investment, while as to the shares, be 
looked upon them as an exceedingly profitable lock - up. 

Mr. OLIVER WETHERED seconded the motion. 

Replying to questions by shareholders, the CHAIBMAN said that 
the receipte from the tramway for the first three months of the 
current year had amounted to a little under £12,000, which was 
practically the same as in the corresponding period of 1906. Every 
endeavour was made to keep the expenses as low as possible, and 
the directors had voluntarily reduced their fees for the current 
year from £1,000 to £600. They had a very good working arrange- 
ment with the Kalgoorlie Power Co., which would last for a good 
many years, under which they only paid 22d. per unit for power 
instead of 4d. As that reduction only came into effect last April, 
the fall benefit had not yet been felt. They had arranged with 
Mr. Somerset, tbe manager of the Perth tramways, to look into 
the question of the expenses at Kalg.orlie, but the great trouble 
there was the question of wages. The trades unions were very 
powerful, and, to а great extent, they were compelled to pay what 


the men demanded. 
The report was adopted. 
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Potteries Electric Traction Co., Ltd. 


Tun directors’ report for 1906 states that there was expended on 
capital account during the year an amount of £12,700 on the 
extension of feeders, purchase of five additional cars, and on the 
acquisition of a new car-shed, &c. In accordance with the 
resolution passed in November, 1906, each £10 ordinary and pre- 
ference share has been split into 10 shares of £l each. The total 
revenue for the year amounted to £109,267. The traffic receipts 
amounted to £94,878, an increase of £4,609. After deducting all 
expenses chargeable to revenue, including £11,230 debenture and 
other interest, there remains a surplus of £26,942, making with 
the £724 brought forward an available balance of £27,666. 
Out of this there is placed to renewals fund £2,500; is trans- 
ferred to depreciation and reserve fund £2,500; dividend (5 per 
cent. per annum) on the cumulatiye preference shares absorbe 
£12,250; and a dividend (4 per cent. per annum) on the ordinary 
shares requires £9,800, leaving £617 to be carried forward. During 
the year £7,766 (as compared with £2,525) has been expended on 
the improvement, renewal апа repair of the permanent way, and 
of this amount £6,289 has been charged against the year’s revenue, 
and the balance placed in suspense pending creation of a renewals 
fund as above. An application is before the Board of Trade for an 
extension of time for the completion of the Hanley to Bucknall 
line and a portion of the Longton-Blythe Bridge route, the 
directors being of opinion that the development in the district has 
not yet been sufficiently great to justify their immediate con- 
struction. Owing to the practically total absence of development 
on the reraining portion of the Blythe Bridge route and on the New- 
castle to Trent Vale route. the directors bave applied for powers to 


abandon their construction, and are awaiting the decision of the | 


Board of Trade in the matter. 


Year ended Year ended 


Dec. Zlst, 1505. Dec. 1186, 1906. 


Miles open - Route miles es + m 81:68 81:68 
Single line 23:55 29:55 
Double line .. M. 8:18 . 818 > 
Passengers carried .. bs Е . . 19,424,667 19,148,325 
Average traffic receipts per passenger.. | 1:24d. 1:19d. 
Average expenditure per passenger. ар 74d. “Tid. 
Proportion of expenses to receipts .. ^ 60 % 62 *. 
Cars in stock .. ex 83 vie m се 105 110 


Indo-European Telegraph Co., Ltd. 


Tar directors’ report for the year 1906 says that the lines of the 
company continue to work efficiently, and the direct Wheatstone 
working enables constantly increasing traflics to be dealt with with- 
out additional delay and with a minimum of errors. The revenue 
from message account and other sources, as shown in the revenue 
account, amounts to £124,610, as compared with £129,762 for 1905, 
showing a decrease of £5,152. The expenses are, on commercial 
and general account, £46,675, and on maintenance account £26,969, 
making a total of £73,644, as against £70,793 for 1905, showing an 
increase of £2,851. The revenue account therefore shows a balance 
of £50,967, which is carried to profit and loss account, 1906, and 
after deduction of income-tax paid is reduced to £47,178. Adding 
£16,699 brought forward, and £3,838 in respect of outstanding 
traffic receipts kept as an open balance in the accounts for 1905, 
which the directors have now decided to bring into profit and loss, 
there is a total of £67,715. They have also decided to provide the 
sum of £16,240, which is necessary to meet the further depreciation 
to date, which has unfortunately taken place upon the company’s 


investments.  Deducting this sum and the interim dividend of 


£10,625, already paid, there remains a balance available for distri- 
bution of £40,850. The directors now propose to declare a dividend 
for the six months ending December 31st, 1906, of 17s. 6d. per share 
(making with the interim dividend already paid, 6 per cent. for the 
year) and a bonus of 20s. per share, both free of income-tax, 
carry ing forward £8,975 to 1907. They do not consider it necessary 
to re-invest the interest accrued during 1906 upon the vnappro- 
priated investments and upon the deposit of Russian Government 
Rente, and therefore propose to make a special distribution to the 
shareholders from there sources of £12,750, equivalent to 15s. per 
share, free of income-tax. The directors report with great regret 
the de.th in May last of Mr. W. S. Andrews, for upwards of 34 
years connected with the company as manager, managing director 
and director. 


The meeting is to be held on Monday, April 29th. 


British Electric Transformer Co., Limited. 


Тне fourth ordinary general meeting of this company was held on 
Friday last at the Cannon Street Hotel, Mr. E. Phillips presiding. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
April 22nd, page 610) the CHa1RMAN said that the shares were now 
all fully -paid up. The forfeited shares stood at the same figure 
as in the previous year. The debts owing by the company were 
£4,000 less, owing to the fact that they had bought sparingly in con- 
sequence of the high price of raw materials and their paying for 
goods in ready cash, thus getting the benefit of discounts. The 
depreciation reserve fund had been increased by £1,500 in accord- 
ance with a resolution passed at the last meeting. They now had 
100 patents, as agaipst four when the company was first started. 
During the year they had been very successful with the series gear 
patent, which wae taken out by Mr. George Berry. They had been 
negotiating for the purchase of their rights in other countries, and 
the directors hoped the efforts of Mr. Berry would prove successful. 
The company had been awarded the gold medal at the Milano 
Exhibition for the series gear patent, and the announcement of this 


award had brought them increased business. The goodwill те. 
mained the same, and preliminary expenses had been reduced by 
£1,500. The land, buildings, &., had increased in value by £424. 
They had introduced during the year electric current for lighting 
the works, in place of gas, and it was found much more effective. 
Their property at Hayes had greatly increased, and was estimated to 
be three times the value of the original amount paid for it, and the 
property was likely to still further increase during the next few years, 
Debts owing to the company were less than usual, which was 
owing to the fact that they had had to write off a large sum as 
irrecoverable. Turning to the profit and loss account, the net profit 
for the year, after writing off the capitalised value of the patents 
sold and expenses incurred in obtaining those patents, stood at very 
nearly the same figure as in 1905. The directors’ fees were £88 less, 
The stock of materiale were somewhat larger. They had lost a 
considerable amount due to the depreciation of their investments. 
As the shareholders were aware the company in some instances had 
to accept part-payment for goods supplied to companies in shares, 
and owing to the failure of a particular company they had lost very 
considerably. They had thought it wise to write down very 
drastically the value of their shares received in payment of certain 
contracts. That policy had left them with s loss to carry forward 
of £3,988. With regard to the present position of the company, he 
was of opinion that their business was in a very healthy condition. 
A great many new contracts had been entered into, including those for 
the Admiralty, an important railway company, and two corporations 
in British dependencies. All those contracts would probably lead 
to repeat orders. Competition had been, and was still Keen, bot 
they had managed to hold their own. 

Mr. A. F. BIRD, in seconding the motion, remarked that he knew 
the report was not very bright, but he was a sufferer in common 
with the other shareholders, being, as he was, the largest shareholder, 
both in preference and ordinary shares. 3 

A lengthy discussion ensued, in which the policy of the board was 
severely criticised. 

Mr. BInD said he could not understand how а body of business 
men got into such a mess as to lose £20,000 in a year. 

Mr. WarTON remarked that he saw a company had been started 
under the name of the Berry Construction Co., and he should like 
to know whether that company was an opposition company, and if 
the patents used by the Berry Co. were the property of the Trane 
former Co. He thought that during the present year they ought to 
see that they had business men to run the company. They had no 
right to find themselves in that position. The company had been 
utterly reckless. 

After further discussion, Mr: BERRY said that the company 
bearing his name was started by him to act as a sort of feeder to 
the Transformer Co. A contract had been entered into between 
the two companies, whereby the Transformer Co. were to construct 
the necessary transformers should they be required. The patents 
of the Construction Co. did not belong to the British Co. 

The CHAIRMAN, in reply to the questions of shareholders 
said that the companies responsible for the depreciation in invest- 
ments, were the South Wales Power Co., the Durham County Co., 
and the British Power. Co. The value of their patents was 
£28,000, as against £25,000 for the four they possessed when the 
company first started. With regard to the change of management, 
Mr. George Berry had been connected with the company since 
1898, and they had every confidence in him. With reference to 
the validity of Mr. Berry starting another company, the question 
had been submitted to counsel on both sides, but they had not 
agreed. The stock of materials was stated at cost price. 

The report was then adopted, and & Committee of shareholders 


appointed to confer with the directors as to the future of the 
company. 


Caleutta Tramways Co., Ltd. 


TRR directors’ report for the year 1906 shows gross traffic receipts 
£158,857; working expenditure under all heads, £86,918; and! 
revenue balance, after crediting sundry receipts, of £72,678. 
Against this have been debited debenture interest, £15,750 ; interim 
dividend, £18,375; interest on new shares, £8,152; interest on 
preference shares, £3,750; making a total of £46,027 ; leaving 8 
balance of £26,650. To this is added £701 brought forward, and 
interest earned on monies in hand £2,096, making the total sum 
now to be dealt with £29,448, from which the directors recommend 
a final dividend of 4s. 6d. per share, which needs £23,625. Of the 
balance, £5,823, they propose to allocate to the depreciation fund 
45,000, and to carry forward £823. In June last a new creation of 
capital was made in the shape of 5 per cent. preference shares, and 
of there 30,000 of the face value of £150,000 were issued, carrying 
interest from July lst. This had needed £3,750 to be provided 
from revenue. It was anticipated, and with good reason, that some 
of the extensions which, when completed, will add upwards of 50 
per cent. to the existing street mileage, and for which this new 
capital was raised, would have heen in operation, and wculd have 
contributed towards the earnings during the year, but this anticl- 
pation has not been fulfilled, and although the new plant and 
machinery have undoubtedly contributed towards the large increase 
which has taken place in the receipts, their full value has yet to be 
realised, and the increase in ш ratio of operating expenses to 
receipts ia due to the imperfect use to which the additional costly 
plant has been put. It has been possible to successfully develop 
the existing lines, but only by the capital outlay which has been 
made, во that the preparations have been, in spite of tbe delay in 
the actual opening of the new lines, justified in part, and will, no 
doubt, become more beneficial as soon as new lengths of line are 
open. The directors consider the resulta of laat year the more 
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satisfactory, as during the first half of the year great scarcity pre- 
vailed in Calcutta, and the price of food grain rose to a very high 
figure, so that the large additional service of cars did not at first 
prove remunerative, but this was made up during the last half of 
the year, and very large receipts were realised during the cold 
weather months, which it would have, been impossible to collect 
had not timely provision been made. The directors recorded with 
the greatest regret the losses sustained by the company bv the 
deaths of valued members of the administrative and executive staff. 


In August they lost the assistance of Mr. Sanderson, who had been 


with the company since its inception and had helped to steer it 
through the difficult periods of its existence; and in January the 
sudden death occurred of the general manager, Mr. Martyn Wells, 
to whose energy, tact and ability much of the present success of the 
company was dae. Mr. J. G. B. Stone had been appointed a 


director in the place of Mr. Sanderson. | 


1906. 1906. 
Miles of trainway.. m E s T T 28 23 
Cars in stock at December, 1906, 200 motor and 
900 trailer.. e vu zu Y ; ET 400 854 
Passengers carried (i. e., tickets issued) . 26,113,098 28,831,764 
Train mileage run б СЕ p: 4,293,721 3, 790, 780 
Earnings per train- mile. 8'88d. 9-20d. 
Expenses per train-mile 4:85d. 4-794. 
1:464. 1:464. 


Average fare per passenger .. a es 
N.B.—In the above accounts the rate of exchange is taken at 
, 1s. 4d. per rupee. 


The ordinary general] meeting was held on Tuesday at 1, Queen 
Victoria Street, Mr. E. C. Morgan in the chair. 

In proposing the adoption of the report, the CHAIRMAN said that 
at the first glance the figures did not appear to be wholly satis- 
factory, as they indicated that the expenses had increased in а 
greater ratio than the receipts. He must, therefore, give some 
explanation which, he thought, would prove that the actual results 
were distinctly satisfactory. They were aware that, in anticipation 
of the extensions before them, it was necessary that they shonld 


' make timely preparations for dealing with them as soon as they 


came into operation, and for this purpose they made large addi- 
tions to their capital to provide the needful plant and machinery. 
Of the amount so raised & large proportion had been actually ex- 
pended before the commencement of the year now under review in 
the installation of new buildings and sub-stations, boilers, gener- 

The delays 
which had taken place in getting the new lines into operation, and 
which, he was sorry to eay, still existed, although they seemed now 
in a position to get forward more rapidly, rendered it necessary to 
cast about for а means of getting some return for their further 
capital outlay, and this could only be done by running a greater 
mileage on their existing system, which, althcugh it could not be 
expected to give immediately such good results as had hitherto 
been obtained, would, at all events, give something to lighten the 
heavy charges running for interest on the new capital. With this 
object ia view, they determined to increase their service by some 
10,000 miles per week, which their additional cars and power 
enabled them to do, although they were aware that, at first, such 
an increase would tend to increase the ratio of their operating 
costs. The result of their increased mileage during tbe first half 
of the year was worse than they could reasonably have anticipated 
under normal conditions, due to the fact that a partial failure of 
the crops in 1905 rendered the cost of food very high, and pre- 
vented tbe poorer classes of riders from availing themselves of 
their cars. For the first six montbs of the year, therefore, their 
ratio of expenditure showed a large increase, but the net earnings 
still left а considerable increase over the amount they would have 
gained had they adhered to the smaller mileage of the previous 
year. After the turn of the year, however, when the new crops 
began to arrive, and prices of food grains to fall, traflics improved, 
and continued to do so until the end of the year, when they had 
got their improved system into such good working order tbat they 
were able to cope with the very heavy traffics which then developed, 
and were able to collect during the Christmas week tbe very large 
amount of upwards of £5,000, which would bave been a physical 
impossibility had it not been for their timely preparations. The 
improvement during the last half of the year was so considerable 
that they were able to bring down their cost per train-mile very 
closely to the figure of that daring 1905, and their receipts per 
train-mile to within -32 of that during 1905 on an increased 
mileage of 500,000 miles. The benefits arising from their forward 
policy had been even more apparent during the current year, when 
they had increased their gross receipts by upwards of £6,500 
without practically any increase in the mileage or cost of running. 
There һай been a very large increase in power expenses, wbich 
was mainly cwing to the additional eost of fuel. This was due to 
three canses—first, the increased price they had had to pay for 
coal; second, the larger amount of coal needed to provide the 
Increased power which had been augmented by the use of their 
new alternating-current plant; and third, by the defects in the 
condensing plant. The first two causes were more or less beyond 
their control but the third was to some extent preventible, and 
steps were being taken which would result in considerable savings. 
There had been a large increase in operation wages and salaries, 
which was due to the staffs which had to be maintained at the sub- 
stations and batteries, which did not figure in the last accounts, 
but which were absolutely necessary for effective and economical 
working. In the expenditure on the electrical equipment of cars, 
a large inerease was due to an extraordinary expenditure caused by 
the burning out of 57 armatures in consequence of floods. The 
Calcutta streets were liable to go under water on very slight provo- 
cation, and although they took the greatest precaution to get their 
cars out of reach of the flood water, they were not always successful. 


As regarded the extensions, а short length of line along Lower 
Circular Road, about § mile, had been opened for traffic since the 
issue of the report. It was not a line from which they anticipated 
much increase to their traffic, but it would greafly facilitate their 
working, and would, he trusted, enable them to reduce their 
expenditure. Another short length of about a mile slong the 
Diamond Harbour Road was practically complete, and might be 
opened at any time, but the full line, of which this was a part, 
would be delayed by the completion of some bridges which needed 
strengthenirg, and which were being dealt with by the Govern- 
ment. In Howrah, the lines wére for the most part laid, but there 
were gaps due to road widenings being needed in certain points, 
and this was a matter which rested in the hands of the muni- 
cipality, but it was hoped that before the end of the year they 
might be running in this district. They had also made a step 
forward with the Barnagore extension, where questions as to the 
concession had been raised which were now settled, and they were 
only waiting the necessary authority from the Government to 
get forward with the work. 

Sir Henry Кімвен, Bart., M.P., seconded the motion, and the 
report was adopted. 


— 


Oldham, Ashton and Hyde Electric Tramway 
Co., Lid. 


THE tenth ordinary general meeting of the shareholders of this 
company was held on Tuesday at Hamilton House, Victoria 
Embankment, Mr. Emile Garcke presiding. 

In proposing the adoption of the report, the CHAIRMAN said he 
thought they would recognise that the position of the company was 
satistactory. It was a pleasure to him to be able to say that the 
improvement which he foreshadowed in his remarks last year had 
been in a very large measure realised. They had carried over six 
million passengers, which was about 200,000 more than in the 
preceding year. The average recr ipts per passenger were slightly 
up, and the expenses were a little less. The most satisfactory 
feature was that the proportion of expenees to receipts had 
been reduced from 72°4 per cent. to 67:8. The total revenue 
for the year amounted to £31,609—about £1,500 more than 
in the preceding 12 months, and the expenses were a little 
less, so that the profit for the year was £7,800, as against £6,200 in 
1905. They proposed to apply that profit by placing £2,000 to 
depreciation and reserve fund, as against £750 last year. He 
thought all the shareholders would concur with the directors that 
the larger provision they proposed to make this year was a prudent 
course to pursue. They proposed to pay the 5 per cent. for the 
year on the preference shares and 6 per cent. on the ordinary 
shares, the same as in the preceding year, and to carry forward 
£494, as against £176 brought into the account. The result of the 
year’s working was even а little better than the figures showed, 
because they had charged against last year's revenue account £300 
remuneration to the directors, which was witbheld in previous 
years. The improvement was due to better trade in the 
district and the improved agreements they had been able 
to make in regard to running powers. ‘hey had also made an 
improved agreement with regard to the supply of electrical energy. 
They had spent £483 on capital account during the year, and the 
permanent-way, the overhead equipment, rolling stock, buildings, 
&c., had all been kept in a good state of repair. At the moment 
trade was good in the district, and there was every indication that 
the accounts for the current year would be quite as good as, if not 


better than, those now presented. 
Mr. RoBERT WHITAKER seconded the motion, and the report was 


Adopted. 


City of Buenos Ayres Tramways Co.. Ltd.—This 


company held a meeting at Winchester House on 10th inst., at 


which the liquidators submitted their tinal report upon the 


winding-up. 
Colombo Electric Tramways and Lighting Co., Ltd. 

—The directors have transferred £5,523 to the reserve and renewal 

fund, and they propose a dividend of 24 per cent., carrying forward 

£872. 

National Electric Construction Co., Ltd.—4 divi- 


dend of 10 per cent. per annum is recommended. 


Telephone Co. of Egypt, Ltd.—The directors have 
declared a further dividend of 34 per cent. on the deferred shares, 
making 73 per cent. for the year 1906; £5,000 is placed to reserve, 
and £2,082 is carried forward. | 

Babcock & Wilcox, Ltd.—According to the 7'mes, 
the directors recommend a final dividend and bonus of 2s 41d. 
per share on the ordinary shares, making with the interim dividend 
a total distribution of 20 per cent. for 1906. 


Primitiva Gas and Electric Lighting of Buenos 
Ayres, Ltd.—The accounts for 1906, includirg a balance of £16,986 
brought forward, show a total of £130,474; and after deducting 
debenture interest, preference share dividends, and the interim 
dividend on the ordinary shares, and placing to reserve E14, 736, a 
final dividend of 4s. 6d. is recommended on the ordinary shares, 
making 7 per cent. for the year; £16,612 is carried forward. 


British Columbia Electric Railway Co., Ltd.— 
An interim dividend on the deferred ordinary stock for the half 
year to December 31st at the rate of 7 per cent. per annum, less 
income-tax, is payable on April 30th. | 
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MARKET QUOTATIONS. 


Wednesday. April 10th. 
Latest bt's 
CHEMICALS, в. EM. | ine or Dee 
e Acid, Hydrochloric ee oe per owt 57 · ee 
& p» Nitric ee ee ee on per owt. 99/ eo 
a 97 Oxalic ae ee ee per cw. 827 ee 
a „ Bulphurio per cwt. 6/6 ee 
a Ammoniac, Bal  .. V er owt. 49/- oe 
а Ammonia, Muriate (crystal) per ten | £88 10 ee 
а ". "E S .. per ton £30 d 
a Bleaching powder per ton £5 10 " 
a Bisulphide of Carbon per ton £18 4 
а Borax T i . per ton £15 $a 
a Copper Sulphate .. per ton £32 10 £1 dec. 
a Lead, Nitrate Уз per ton £34 10 sx 
а „ White Sugar.. per ton £25 T 
a „ Peroxide per ton £82 1 
a Methylated Spirit .. M .. per е $ 2/6 T 
a Potassium Bichromate, in casks per lb. r^ m 
а Potash, Caustic (75/80 96) per ten ee 
a á Chlorate add ee per lb. 1 55 is 
а 5 Perchlorate $5 ee per lb. { SNe 
а Potassium Cyanide 2s . per lb. 73d. Е 
a Shellac vA s A „ per ovt. 220/- ee 
a Sulphate of Magnesia... per ton &4 10 ee 
@ Sulphur, Sublimed Flowers „per ten £6 10 we 
а „ Recovered . per tcn 45 10 ee 
a „ Lump * . per ton 45 ee 
a Soda, Caustic (white 70% . per ton 210 15 ee 
а „ Chlorate ys id ee per lb. Sid. 28 
æ „ Crystals А s per ton EU 5 se 
a um Bichromate, casks . per lb. 8d. А 
а „ Cyanide (basis 100%) .. per lb. 1d. y 
METALS. &о. 
b Aluminium Ingots, in ton lots .. perton £900 T 
b " Wire, in ton lots .. per ton £220 ee 
b * Bheet, in ton lots .. per ton £210 
p Babbitt’s metal ingots .. —.. per ton £61 to 2208 
c Brass (rolled metal 2^to 12") basis per Ib. 11а. 
c „ Tube (brazed) Vi .. per lb 1/0} 
€ n » (solid drawn).. . per lb. 112d. А 
е 98 Wire, 8 ee ee eo per 10. 1 а. ь 
е Copper Tubes (brazed) .. .. per lb. 1/2 . dec 
€ 55 „ (solid drawn) .. per lb. 172 d. dec 
g Copper Bars (best selected). per ton £118 A 
д Copper Sheet ве ee ee r ton £116 £2 dec 
g [T] R oo oe ee ee per ton £118 a 
e „  (Bleotrolytic) Bars per ton £117 £1 dec 
в ” ae hee ee per ton £125 . 
€ n T od per ton 1.3 . 
© n " H.C. Wire per lb. 1/23 
j Ebonite Rod ee Фо ae per lb. эө 
r Т Bhee oe ee ee per lb, s ec 
n German Bilver Wire ee .. рег lb. 
h Gutta-percha, fine eo 5. per lb. 6/. to Y- 8 
h India-rubber, Para fine. . per lb 4/113 id. inc. 
i Iron, Charcoal Sheets es per ton £18 s 
i „ Pig (Cleveland warrants) per ton 55/64 110 ine. 
i „% Forgings, according to size per ton From 411 P 
1 ?9 Scrap, heavy ee ee per ton 41/6 to 650% ee 
i „ Wire, galvanised No. B .. per ton о 15 sa 
p Lead, English Ingot ee ee per ton сех 10 10/- ine. 
9 ww [T] Bheet ee e. per ton { E | 
т Manganin Wire No. .. . per lb. d T 
g Mercury nm ee ee ee per bot. 4 . 
d Mica (in original cases) small .. per lb. 6а. to 1 К 
б n „ medium per lb. 2/6 to 4j- T 
й M large .. per lb. 4/6 to os 
p Phosphor Bronze, plain castings per lb. 1/44 to 1/6 vs 
p " ed bars & rods per lb. 1/64 to 1/6 T 
p vi „ Strip & sheet per Ib. 1/6 to 1/10 
0 Platinum oo eo ee e» per og 140/- 10/- dec 
e Biliclum Bronse WI T .. per b. 1/84 id. deo 
1 Steel, Magnet, aco’d’g todesc’p'n рег ton £58 Е 
10 v dars ee 215 to £40 Ж 
д Tin, Block (English) T e. porton "n? } £4 nc 
п $ Wire, Nos. 1 to 16 ee ee per Id. 24 
p White Anti-friction Motel 
"White Ant brand .. .. per ton £61 to £85 e 
k Zino, 't (Vieille Montagne bnd.) per ton £80 10 b / dec 


Quotations supplied by :— 


a G. Boor & Co. X Edward Til) & Co, 
b The British Aluminium Oo., Lud. 
е Thos. Bolton 8, Lad. 


ggi Lid. 
i ‚ T. Glover Я 
e Frederick Fmith & Co. Т. Glover & Co., Ltd, 


^ P. Ormiston & Bons, 
f Indie-Rubber, G.P, and Teles. o Johnson, Matthey & Co., LW, 
Р 


Works Cox DM. The Pho PLA. 
g James & Shakepesre, | sphor Bronse Co., Ltd 


City and South London Railway Co.—At a special 
general meeting held at the offices on Tuesday, a resolution was 
passed giving the board a free hand to issue debentures, preference 
or ordinary stock, or some of each as found advisable. The chair- 
man mentioned that the condition of the Money Market had been 
very unfavourable for raising capital during the period ef the con- 
struction of their extension to Enston, and particularly so during 
the last six months. They wanted to have at their disposal all 
porsible means of getting the sum required, so as to raise it on the 
most advantageous terms obtainable. If nothing unforeseen 
occurred they would open the extension on May 11th. 
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STOCES AND SHARES. 


Tuesday Evening. 

Мове activity in Stock Exchange markets has resulted from the 
increased contidence which developed after the turn of the quarter. 
The fall in the Bank Rate, too, exercised a wholesome influence 
upon prices, gratitude for the reduction being truly in this case a 
lively sense of further favours to come. Money that has lain at 
the banks upon deposit for months past, is seeking Stock Exchange 
channels of investment now that Lombard Btreet gives indications 
of pronounced ease. The City is more cheerful, and this 
sentiment has à marked effect upon prices in many directions— 
most notably, so far as electrical issues are concerned, in the 
case of Central London Railway stocks. The directors’ experiments 
with the tickets last week, to which we alluded, have drawn public 
attention to the very low prices to which the Company’s Ordinary and 
Deferred stocks have shrunk. With the prospect of graduated fares 
rehabilitating the traffic receipts, the revived appetite for“ bargains’ 
sent buyers into the market for Twopenny Tube etocke, and the 
Ordinary has risen 7 points to 76, the Deferred 5 to 574. City and 
South London is sleo a point harder at 42, but Great Northern ard 
City Preferred continue to dwindle, and the price bas fallen 
to 55s. ` 

Metropolitans rcse again to 484, and even Districts were slightly 
better at 144. There has been no further fall in Underground 
Electric Notes after the slump of 74 last week. 

Electricity supply descriptions are a firmer market than they 
have been for come time past. The recent pessimists bave changed 
sides, declare that prices were urduly depressed, call attention to 
the good returns obtainable from many of the shares in the Supply 
List, and are doing what they can to make the best of things. A 
slender inquiry for the best-known shares is reported, and s 
healthy sign is the improvement in ecme of the Debenture steeks, 
such as County of London, Notting Hill, and Smithfield Markets. 

But it is more healthy still to see Charing Cross shares advanced 
to 34, Chelseas to 44, Citys to 104—a rise of 15e.—Countys to 64, 
the Preference to 11. With reference to the first-named, it may be 
pointed out that Charing Croes City Undertaking 44 per cent. Pre- 
ference sbares stand at 4 middle, at which price the yield is fully 
54 per cent. on the money. Hove shares were quoted ex 5s. divi- 
dend last week, and Folkestones were « 3s, 6d.. the deductions 
being roughly repreeented in the prices. 

The marking of Anglo-Argentine Tramways Ordinary sbares r 
4s, dividend is reflected in the fall of ү, to7,. Calcutta Trams 
have recovered from their recent weaknese, and Metrcpolitan Tram- 
ways Preferred are ү, firmer at 18s. British Electric Tractions 
Lave not failed to benefit by the better conditions of markets asa 
whole, and the Preference shares rallied 4 to 74, while the First 
Dehenture stock rose 2 points. British Columbia Electric Railway 
stocks are unaffected by the declaraticn of a 7 per cent. dividend 
on the Deferred. 

Telegraph varieties have not participated to any noticeable 
extent in the improved state of financial affairs. There was a little 
public demand for telegraphs at the commencement of the present 
Stock Exchange fortnight, but the inquiry quickly flagged, without 
leaving much mark upon quotations. Direct United States ратез 
have risen a further бв, to 15], ороп the gcod report, but the 
Anglo-American group, allowing for dividend ded uetior e, is almost 
colourless. The Deferred, after hardening to 224, fell awsy to 22. 
Eastern Extensions are flat at 133, a fall of 3, and Great Northerns 
are £1 lower at 36. There has been heavy forced eelling in the 
case of ' China” shares, while the drop in Great Northerns is due 
to the reduction of 88. in the dividend. Changes in the prior-charge 
securities are rather downward on balance. 

National Telephone Preferred at 108 has bardened a little, and 
United River Plate Telephone Preference at 5j recovered (half the 
fall of a week ago. Chili Telephones remain at 7. The Miel. 
laneous list is featureless, and ibe principal change ів а furtber 5s. 
rite, making 15». during this month, in Callender'a Cable вае, 
which now ttand at 114. Crompton Debenture is less firm. Bunce 
Peebles Preference declined to 43, ex the Зе, dividend, but Willans | 
and Robinson Ordinary hardened to 30s., the Preference at 4 
showing no alteration. The Babcock and Wilcox report is regarde 
with satisfaction, because the slight decline in profite ie cf littl 


account, coming ав it does upon the top of euch excellent figures 
year ago. 


.— ͤ ..... ——.—.—— 


Bell’s Asbestos Co., Ltd.— The report for 19 
shows a net profit of £60,901, plus £6,578 brought forward. 
directors recommend a dividend at the rate of 124 per cent. fi 
annum and a bonus of 24 per cent., free of income-tax, and 
to reserve £40,000, carrying forward £9,480. The trade о 
year was good, and profits showed an appreciable increase. 
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. SHARE LIST OF ELEOTRIOAL COMPANIES. 
TELEGRAPH AND TkLKPHUNK COMPANIES, 


pusiness done Rise + | Present 


Prosent “or | Dividends Closing 
Issue. RAMB, Bh е for е jase Quotations week ended or Yield 
rg four Aprii 16th. шый s Fall — | per cent. 
1906. Highest|Liowest. £ s.d 
26,000 Telegraph Co.'s shares, Nos, 1 to 95,000 | 10 — 1. 
149 800 Do, do. _ 5% Debs., Мов. 1 to 1,858 Bed. | 100 5 вв 9 x: Е . su 
ped Anglo-Americen Telegraph ee ee ee ee Btock Bj 60 — 68 62) mS — 3 6 3 0 
"A 70 Do, do, do. 6% Pref, ec „Stock 6 % 105 —106 107. 105 —1 513 2 
8,169,670 | Do, _ йо, до, ‚у | Stock 13% 814 - 224 1273 +4 | 71810 
60,000 ran iride eg iol.) 8 % Mort. Deb, Bock Red. 100 I 99 —101 s sx 419 0 
000 Kae ap mer Mos: 044,000  .. „„ „ 6 es 6— 72 — 15 610 4 
2001 660 Sting. 600 year 6 & Deb. Sk. Red. | Stock 4 96 98 — 95 xd e 1448 
16,000 Cube Telegraph ee oe ee ee ee eo 10 5 % 8}; У | 514 3 
6,000 | Do. 10% Pret., .. oo .. 10 по * 164 — 17 М .. 614 3 
19,961 Ord. ee өө ee b А „4% L — xd 7 Sie 15 6 
6,000 Do. . do, 10 % Cum. Pref. ée b 10 X, 84 — d ipi 581 
80,000 Do, йо. & Debs, эө ee 50 * 4% 98 —101 on » 491 
6000, Dires W Indis Cable, 44 % Reg. Deb., 1 10 1,900, 3. 100 +4 4% "Jura F 
e s [| е Ч — ee oe 4 9 1 
0000 Eastern Telegraph, Ore. Block ЕГЕ ee E X Кй pu 16 140} 1894 is 418 7 
. 0 ee ee 5 е — ee 8 18 R 
1,896,106 ро. 4% Mort. Deb. Stock Red. .. | Stock X 106 —1U8 1074 Б 814 1 
800, Bastern Extension, A China e. 10 4 X 18]— 187 1834 18) 5 110 
763,400 Do. Ts Deb. ae ee ә • Stook b 7 4 105 —1u7 106$ oe a B 14 9 
206,400 | Eas å B. Afric. Tol., 4 95 Mt. Db., 1 to 8,000, red. 1909 | 100 4 * 4 98 —101 a — $ 819 8 
300,000: | Do £4 eg. M. Debs, (Mauritius Bub.) 1 40 8,000 | 95 4 4 100 —102 . | 818 5 
181127 | G legraph os wx. ee: o. ip RU o | ORS và 11 1043} | 20 if 5 0 0 
181,139 Do. : я be. “ee 10 1 * es 31— 143 | р, 18 5 443 
250,000 | Great Northern Tel age - 10 * 20 % 16 — 87 : В —1 5 6 8 
88,500 | { Halifax уйе eren Cable, dà ist Mort} | 100 4% 4% 99 —101 x . |491 
17,000 засе косып те ex - T ee 26 18 18 13 « к - 00 59 551 6 8 4 
96,127 | Maroconi's Preises 50А T өө ве 1 Nie Nit’ - 8— 1 1075 16/3 Nil 
72,680 | Monte Video Telephone Oo., Ltd. Ord. ..  .. 1 |o 4 5 . ^. dy + SS 414 1 
86,499 . do. o. 6% Pref. as 1 |6 6 6%] . — 3 © | 6 311 
9,295,000 асорат Telephone; А "ө T ee | 100 0 0 Ü 6% -1094 109 108 , 69 7 
2,926 000 Det. Btock SAC. 1% e. | 100 65 б б 549, 104 —106 1054 1044 414 4 
15,000 Do. йо, 6 % Cum. Ist Pref. ..  .. 10 6 6 6 6% 11 — 18 2p Ке 412 4 
os | EI C DNE ERER ERE ta | sa] we | |1 
е on-cum. а pd 5 A 4 1 
3,000,000 | Do. : b. Stock Red. Stock 383 84% | 34% 96 — 98 91 | .. 31t 5 
140% | Oriental Теш. and Mog. Tie E1804, fally paid 1 A ag |1 14 p aa x. uns 6 4 4 
, ep. 20. 7 * ` f- / 5 
60,008 Do. do, ° 6 ө Pre в ee 1 6 6 a 6 o $- 1} ae ee 4 16 0 
100,000 . Do. do, do. 4% Red. Deb. Btock | 100 s — |4 4% 95 — 88 " 418 
100,000 | Pacific & European Tel.,4 % Guar, Debs. 1 to 1,000 | 100 4 4 4 4% 97 —10) єє 400 
11,8900 Reuter's ев ee ee ee СЕ) ee ee 8 & 5 5 ee 7 -— 8 6i 6}; Б 0 0 
60,000 phone Oo. of Egypt, 44 % Deb. Red. ..  ..| 100 5e oe | 4495 | 44% 99 —102 r р 488 
8,167 | submarine Cables Trust ce vs vs ee | Cort |6 6 6 6 % 125 —198 ut us 41g 9 
80,000 | United River Plate 1 ae ee T 6 8 8 8 js 62 — 7 * is 510 4 
40,000 Do. 6 Prof., Мов, 1 to 40,000 5 |5 6 6 6 — b} з | is +4 | 415 3 
179,947 1 do. Ü Debe. ee ee ee ee Stock 5 5 Б 6% 109 —112 | ee oe 4 9 9g 
15,6091 Went African Tele е Shares ee ee ее 10 4 4 e 10 — 1 ' ee | б | 8 16 g a 
80,008 Д of America, 1 to 80,000 & 58,001 to 9) N 98 — ze 25 — Nil 
160,000 ann Q Debe, 1 $01,500 guar. by Bras. Sub. Tel. | 100 |4 15 4% 99 — 102 D | e 0, 818 5 
207,980 estorn h, Ltd., Nos. 1 to 901, зә 10 7 7 ; 13% ~ 140 131; 133 | #19 1 
800,000 i o. 4 % Deb, Stock Бей. ..| 100 |4 4€ 495, 101 —104 102; | 102} 3 16 11 
86,831 | West India and Panama Telegraph .. ..  ..| 10 Nil]. ў 13 ; ic Nil 
84,568 Do, do. 6% Cum. lst 2 „ 1 ML 5% 158 72 1 656 0 
4,669 Do, do. 6 Cum. nd Pref.  ..  ..| 10 Ni) 6— 7 64 + 4 | Nil 
80,0001 Do, do. 64 Debs., Nos. 1 to 1,800 ..| 100 6% |5%/ 5% 5% 89 —102 FA | ; 418 0 
Including arrears 
FLECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES, 
| | 
370,000 | E 11 Me 09] | - P % | 8% P % | "à— т | Wa- ха 77 | 755 | E 
900,007 Do. Cum. Prefs., 1 to 960,007 .. 5 |t t 53 | nx 6i— 5H bij— 113 55 544 e | 412 8 
966,600 : Do. Ponnanent, 6% Deb. Btock 1888 | 100 e Н ‚6 % ! 6 % | 182 —185 182 — 1*5 | E | is | г 4 511 
385,100 | Anekland E. Trams., 5 & 1st Mort. Deb. Btook .. | 100 5 5 | 6 Б ол | 104 —107 t 404 —407 175 „ 418 6 
880,006 | Babcock & Wiloox, 1 to 580,000 es is PE 1 17 0 20 0 4 | 98— 44 80j- 7/3 | .. | 414 0 
100,000 Do. do. 6 % Cum. Pref., 1 to 100,000 ee 1 6 | 6 6 6 1 1 «477 1 [ | 1 xn 1 | е | ee | ae : 8 15 7 
86,000 | British Aluminium, Ord., 2,001 to 40,000  .. ee 8 — 7 7 ^ d-— 32 | — 3 og MEL i 6 19 
0500 | Do. do 7% Cum, Pref... .. .. б | TREE 7 : 52— êz à- 06 | 6 | . b^ ue | 519 0 
20,000 Do. do. % A" 6 % Cum. Pret. .. ec 6 NU | 6 6 . ti— 5$— 63 |... | Е «> 5 4 4 
9,000 | Do, do. 4 J Funding Gert. „ 6 | .. 1 17 « | 4—4 4 — 43 e fo 14 ви 
258,000 Do. do. 6 & lat Mort. Deb. Stock Red, | Stock | 5 % 6 6 р 101 —105 101 —-105 | ET | oe 415 8 
800,000 Do. do. % Loch Leven Debs .. | 100 "M js .. | 54% | 98 —101 18 —101 : . и Ж | 6 Bil 
400,000 | Brimsh Columbia E. Rail Def. Ord. Boon | 100 6 6 6 6 ©, | 126 —130 126 —180 1250 .. | 412 4 
46,00 | Do. 6% Pref. Ord. Btock .. .. 100 5 J 5 7 5 J 5 5, | 105 —110 105 —110 | Kt | lug 110 1 
900, 000 Do. b $ Cum. Perp. Pref. Btock ee .. | 100 6 b b 5 % | 103 —107 3 —107 | М 413 6 
998,000 | Do. 104 Mort. Debs., 1 to 6,250.. „ 40 43 4 ч» 100 —102 99 —101 xd 1 ; | 488 
431,000 Vancouver Power Debs., 1 to 2,800, 100 49%, | 5 449 | 1324—1044 1024 —10+4 Dos | — 14191 
88,501 | Briusb Eleotrio Traction e. so so өө 10 6 6 8 A 3k- 35 | sġ— ?2 $ (M9 62/6 e 8 5 6 
161,487 De. do. 6% Cum. Pref. ..  .. 10 |6 6 6 : (2- "£ 7— 7 a Tah. + 8 0 0 
1,448,653 Do. do. 5 & Perp. Deb. Stock .. Steck 5 b 6 | 95 —103 | 101 —105 10: 991 +2 | 41, 3 
10,178 | Do. do. 44 % ma Deb. inock Бей. [u$ uA D | sr ns 88 — 86 21 ERE 
100,000 | British Insulated and Helsby Cables $a. Lue 5 [в 8 BX 10 % 6 7 | &- 7 боё | 7 210 
100,000 | Do do. 69% Cum. Pre. 5 (895164969507! „„ 6; ; 6l- 6 "E NE | 416 0 
600,000 Do. do. lst Mort. Deb. ‚| 100 | 43% 1 4 44% 161 —104 101 —104 | |... ' 4 6 
213,000 | British Thomson-Houston 44 * Ist Mort. Debs. .. | 100 | 49% | ра | 92 — 96 £4 — 98 j И | 12 41110 
400,000 { нца Westinghouse 6 % 795.601 2 278 500 6 6 Nil | NU. | 1— 13 I— Hu , n el. Nil 
1 018,058 «n D*: Xia rte € Mort. Deb. Bitock .. 100 t% | 1% | i 4% 65 — €9 66 —69 j .. tua dv CB 15 П 
60,000 f wets ° е ee ee ee ee | 1 os I oo е oe i n 
60,000 © ` ы : 6% Cum. Pref. .. | 41 Nil | Ni) | Nil| . | uke 90 100 118 PF Nil 
106,981 | Brosh Electrica] Engineering, Ord., 1 to 106, vs 3 Ni) | Ni) $3499 ! .. | — 4 2— 7 - М ү... 61 3 
150,000 Non-cum. 6 Lo. 6% 169% 69% | lj- 1j H- | | e 56112 
196,000 ро, Perp. Deb. Stock .. | Steck 4 44% | Ev — 92 во — бы 12. | 41110 
00200 | B Ayres & Belgrano Vio 16000 ш [24 149% 84 4% a 9. n ET 
uenos Г ee е * ee TT ER / . | е 8 15 0 
40,000 : “А ” 6 % Cum. Pref., 1 to 40,000 Б 6 6565, .. | 6 — 5 5— ba | BITE TIS 
97,500 “B” do. 1 to 27 s n 6 6 6 6 | 44— #3 4&— 58 76 : 5 12 11 
18,200 Do, 6% Deb. Stock .. .. ..| 10 5% 6% 5 & 5 % 104 —106 103 —106 ; — $a 414 4 
190,000 Do. 5 % 2nd Deb. Stock Qu. à 100 $3 5% 5 5 9% | 101 —104 i 101 —104 : И Е 416 2 
105,000 Calcutta Troms., 1 to 106,000 ee ee oe ee b 6 8 i 8 o6 | 8 p 74— Ej 8 — RÀ Kh . + А 4 11 1 
82,610 Do. 105,001 to 187,610 .. дв: 7 88 Б ea | oe 0,8987, T— В | 71— В ; 4 157 0 
80,000 Do. 6 % Cum. Pref., Nos. 1 to 29,890 6 ND i |5 %, 5 % 64— bi | 51— © . tf 4 ви 
850,000 Do. 43 % 18 Deb. Вюск .. . | 100 | | 4% 144% 65 —10+ 105 —108 ` 5 4 3 d 
85,000 | Callender's Ceble struction shares T ТА 6 1 [ 15% | Kà- 113 li 43-— 113 "E UN +} 6 7 = 
40,000 De. do. 5 % Cum. Pret. oe ee ео Б 6 ‚ 6 6 i | Da 5i i 514 | 557 4 OL 
800,000 Do. do. 4$ % let Mort. Deb. Stock Red. | Stock 43% 44 | 4% %% ие —106 106 —10& Bos ant Bae tat (4 3 4 
491,223 Cape B. Trams., 1 to 401,293 ee ee ee ee 1 40 | 6 ! Nil | 1 тһ a 1 Ys | d : | | Nil 
450,000 er-Kellner Alkali, 1 to 450,000 ee ee oe | 1 | 4 4 | 6 % ә ! 177.— 118 174 — 174 | 25; ‘ 4 11 5 
224,988 ро. · do. 44 % 191 Mort, Deb. Stock 100 44 1496 | 64%! wi —102 —10% * 488 
911,568 | Central London Railway, Ord. Stock es. Stock 4 9 [4 * 4 % (5 — 70 | 75 — * 741 | +1 5 811 
644,216 Do. do. 1% Fret, Monk Stock 4 49$, 4 49,| 92 — 4 $2 — 94 | ys} 98 | 45 1 
644,216 Do. do. De « оо ө» | Stock 4 4 АА tl — 64 53 — 59 69 E t5 615 7 
1,420,070 | City end Som London Balva ` ee oe ooj Stock 3j% | 4% 2 40—44 41 — 43 ' 42% 412 +1 141310 
85,000 n кка E РЕ, | | | 96! .. )j- % ц- 23 зиё 810 2 
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SHARE LIST OF ELEOTRIOAL COMPANIES.—(Oontinucss) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. —fconténued). 
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STATION ENGINEERS AND CONTRACTORS. 
By G. B. B. 


AT the present time electricity, as far as regards lighting, 
is, whilst not actually losing ground, at any rate at some- 
thing closely resembling a standstill Whether the advent 
of the metallic filament lamp will supply the much needed 
fillip or not is a moot point, but it behoves everyone 
interested to calmly and impartially review the various 
factors, which, combined, have resulted in the present 
lamentable state of affairs. The chief underlying cause is, 
undoubtedly, the success which electricity attained a few 
ears ago in competition with the old fishtail, gas burner, 
and the older forms of incandescent gas mantles. As an 
illuminant the 16-c.P. lamp was superior to the naked gas 
flame, whilst the mantles depreciated so rapidly, and con- 
sequently so frequently needed costly renewals, that in spite 
of their initial superiority in candle-power, the electric lamp 
much more than held its own. This being the case, elec- 
tricity rather put on aire, and in consequence those in 
authority assumed a dignity, which, however it may have 
suited those who wore it, was not of service to the industry. 
Station engineers, unbusinesslike to a degree hitherto un- 
attainable in commercial life, rested content, and devoted 
their attention to the discussion of academic problems, 
and the formation of mutual admiration societies, appa- 
rently imagining that the “golden age” would last for 
ever. In the meantime, gas engineers were working quietly, 
but on sound lines, with a view of re-establishing the 
supremacy of gas, and after a few years of masterly inactivity 
spent in lulling electrical engineers to sleep, began placing on 
the market improved. mantles and high-pressure burners, and 
elaborating schemes of hire and hire purchase; began im- 
proving gas supply and developing prepayment meters, until, 
in а comparatively short time, gas lighting has so rapidly 
come to the front that, as I said before, it is necessary for all 
who are interested in electrical progress to see what steps can 
be taken to combat the danger which undoubtedly exists, of 
electric lighting being relegated to the background. 

There are many technical points that require considera- 
tion, and at the present time all electrical men are working 
individually, and it may be said frantically, and in many 
cases foolishly, to recover their lost position. Here one 
issues а little scissors and paste monthly of his own, 
forgetting that its contents have been read many times 
before, and heedless of the fact that the great technical 
press are doing the work to which he is applying himself 
far better than he can ever hope todo. Another devises a 
series or two of neat little picture postcards, careless of the 
fact that the great public are not to be wooed into spending 
much hard-earned money, and incidentally getting what is 
frequently a worse light, at frequently a higher price, by the 
blandishments of the pictorial presentment of a lady making 
tea. A third apparently thinks salvation lies in testing and 
renewing gratuitously the lamps of the man who can well 
afford to buy his own. The schemes and devices are legion, 
and are outside the scope of the present article—some day 
I may refer to them again—but there is one attitude which 
has been rarely touched upon, but which bas in a great 
measure contributed to the present lamentable state of affairs, 
and which, properly dealt with, may prove of great service 
in assisting to regain lost ground; it would at any rate 
materially assist in the success of all other schemes and 
methods. I refer to the attitude of station engineers toward 
contractors. 

I am aware that contractors are a bad lot. They are 
unrefined in many ways, and they are frequently ill-clothed 
and ill-washed. They keep their books in fearful manner 
understandable only by themselves, and they have highly 
original methods of quoting for work, and according to the 
Station Engineer, very original ways of carrying out the 
same. They are ignorant. They know nothing of coulombs, 
and joules, and so are not electricians. Many of them 
know nothing about Kelvin sets, and Wheatstone bridges. 
What they term a “ jigger ” is good enough for them. They 
cannot work out the drop in volts along so many decimal 
points of a mile, when using a conductor of so much con- 
ductivity and such and euch a sectional area. Some of them 


even cannot use a slide rule, and are quite at sea with a 
table of logarithms. They have a habit of forgetting to 
inform the station man that they have fixed one more 8-C. P. 
lamp on so-and-so's premises. They go on in their own 
way, and are too busy to conform to the social rules of the 
high altitudes of refinement that are the habitual abode of 
the supply engineer. They are “ poor whites!” . 

In the eyes of the station engineer, they аге “ no class.” 

And the sooner the station men get the foregoing ideas 
out of their heads, the better. The highly superior attitude 
that they habitually adopt towards the contractor has done 
harm which it will take years to eradicate, and which has 
had, unfortunately, a very bad effect in the eyes of the public 
generally. 

The station engineers rather fancied themselves. They 
were placed in high positions of authority, and they com- 
menced framing rules and regulations which were to be 
obeyed, and which, whilst modelled on the laws of the 
Medes and Persians, were intended to be still more binding 
and unalterable. And, oh! the silly, fatuous rules that 
they were! We speak of the grandmotherly legislation 
that has hampered our industry, but what of their own regu- 
lations? Rules that all lamps must hang in this, that, or 
the other position—that flexible must or must not be used ; 
that all main switches must be coupled; that no main 
switches must be coupled ; that all switches must have brass 
covers ; that brass-covered switches are not allowed ; that 
fuses are to be fixed against all switches; that no fuses 
are to be fixed except at a convenient distribution board ; 
that all mains must be run in iron barrel ; that iron barrel 
must on no account be used ; that where it is used, it must 
be earthed : that it must not be earthed ; that lead-covered 
twin cables are not to be run: that keyholders are not 
permitted; that but why trouble to record the many stupid 
regulations that have vexed contractors since the days of 
tree-wiring ? Silly, pompous rules illegally enforced, fees 
for re-tests illegally claimed: rules and fees that may, for 
anything I know, be enforced illegally to-day. It is a great 
question, this attitude, and many a man who had taken up 
electrical work has been disheartened by the thick-set hedge 
of central] station impertinence, and so driven to selling 
mantles and installing gas pipes, who, properly treated, 
might have been of genuine service to the industry. 

The question of the wiring business has long been 
settled. It is said, and has been said for many years, that 


there is no profit in wiring, and that the only way for 


electricians to make both ends meet is to sell lamps and 
fittings. Practically this is correct, and there is little room 
for wonder. This, that, and the other fancy and expensive 
way of working is enforced by the station, some faddy and 
costly distribution board, make of accessories, or main 
switch is to be used, and at the end of the story an utterly 
unreliable test is made, frequently by some half- trained 
assistant ; the work is condemned, the station refuses to 
connect, and the contractor bas to pull off switches &nd 
ceiling roser, test out leads and mains, whilst all the while 
the general public is (1) looking askance at electric lighting 
on account of its complications ; (2) condemning the con- 
tractor as a shoddy, jerry workman who has been trying to 
palm off an unsatisfactory job. 
I said ** unreliable test." When а new job can be tested 
without having been affected by the weather prior to the 
test, I will withdraw that remark. A dry day, a wet day, 
a foggy day, or a frosty day, all these affect the test, and if, 
as usual, an allowance is made for the weather, that allow- 
ance, being a matter of rule of thumb, does not render the 
test any more reliable. 
I am not advocating the abolition of supply tests, but I 
do say that they should be shorn of their irritating surround- 
ings, and their stringency relaxed, particularly in those cages 
where the contractor is a man of repute, employs good work- 
men, uses good material, and exercises a proper supervision. 
He may be ignorant of such knowledge that the station man 
possesses, but he probably has a great deal more practical 
knowledge of wiring that the other will ever have. It is not 


' to his interest to put bad work into a job, when he has an 


established business, and a reputation to keep up. He isa 
man of common business honesty, and there seems no likelihood 
of establishing good relations between him and the supply. 
man, when he is apparently regarded as a criminal lunatic. 
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What has the contractor done for the station? He 
came into the field at the beginning, risked his capital, 
in many cases risked his reputation for sanity ; he has can- 
vassed energetically, and given what publicity he could to 
the undertaking. He has fitted up a showroom, hung 
boards about the place: “ Electric lighting by so-and-so,” 
and worked hard to make the station a success, and his 
reward has been poor. He has received treatment that he 
himself wouid not have meted out to any person with whom 
he had business relations. It is small wonder that in many 
cases he has found it to his commercial advantage to push 
the sale of gas mantles rather than of electric lamps. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Multiple Spring Trolley. 


Messrs. BRECKNELL, Мокво & RodERSG, Lrp., of Thrissell Street, 
Bristol, have introduced a new mult;p:e spriug trolley which we 
show in the accompanying outli e drawiug. It is a bow collector 
for use on single-deck cars. The feature of this t: pe of collector 
lies in the flexible mounting of the holder which carries the bow. 
It will be observed that this holder is controlled by four springs 
on either side, which аге so mounted that while the springs on one 
side are in operation, those upon the other are simply carried 
idle. These springs when in operation maintain the collector bow 
and frame at an angle of about 10 degrees with the vertical at 
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and Bolt Lock Washer. 
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figures, where A is а D-shaped aperture for the bolt, B are spring 
fingers, and с represent teeth to engage and lock with spring fingers 
in the washer; р is an aperture of the shape of the nut, hexagon 
or square, with sides raised slightly to prevent the rotation of the 
nut. Itisclaimed that, when fitted, it is impossible to move the 
nut, even with a spanner, without first removing the locking ring; 
it can be easily taken off and fefitted indefinitely, without injury . 


WASHER. 


LOCKING-RING. 


Fig. 2.—TBE “Gripper” Nut AND Вогт Lock WASHER. 


it can be made of апу metal, the principle of its action not 
depending upon the adoption of any particular material; it is 
especially adapted for the bolts on engine aud sbaft bearings 
which require periodical acjustment; and, in addition to securi 


the nut from rotation, the bolt is also held from independet 
movement. 


Premier Charging Set. 


A neat little set for charging accumulators is being put on the 
mark:t by the PREMIER ACCUMULATOR Co., of Northampton; it is 
illustruted herewith, and occupies a space of only 16 in. cube. The 
dynamo is coupled directly to a petrol engine, in the design of whith 
special attention has been directed to ensuring reliability of start- 
ing and running, points in which such small motors are apt to be 
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Кто. 3.—Taxs “ PREMIER" CHARGING SET. 
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An Electric Blower. 
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It bas a small eloctric motor directly connected to a special 
kind of fan. The combined apparatus weighs only 12 ]b,, and it 
may be worked from any dire-t lamp socket. It is fitted with a 
handle on the top, by means of which it can be conveniently 
manipulated, and we understand that it has already met with a 


good deal of favour in electrical circles. 


Portable Electric Safety Lamp. 

The new portable electric safety lamp which we illustrate, has 
been specially designed by Messrs. D. Santon & Co. (1906), LTD., 
15 and 17, Beauchamp Street, Brooke Street, Holborn, E.C., for use 
in collieries. Its weight is 4 lb., and it is supplied in a Japanned 
metal case, and fitted with gas-tight explosion-proof switches and 


Fig. 5 —SaNTONI PORTABLE Lamp. 


unspillable accumulators. The lamp can also be supplied with the 
firm's export dry batteries. А circvlar just issued (Z—1) by Mesars. 
Santoni gives price particulars. Another list, which has also just 
been placed in circulation by them, gives prices of portable 


accumulators for carriage lighting, ignition, &c. 


PROCEEDINGS OF INSTITUTIONS. 


Electric Wave Propagation. 
By J. E. TAYLOR. 


(Paper read before the INSTITUTION oF Post Orrick ÉLECTBICAL 
ENGINEERS (METROPOLITAN CENTRE), January 11th, 1907.) 


Introductory.—The main idea of the treatment I propose to accord 
to this subject is to formulate and convey physical conceptions or 
mental pictures of the actions and processes underlying electric 
Wave propagation in its b oadest sense. You will at once see that 
this affords a wide scope of treatment, and I must, therefore, ask 
to be pardoned if it is presented in a scrappy and disconnected 
form, for it will not always be possible tô merge gradually from 
one case to another and keep within the prescribed limits of a 
single paper. 

The development of wireless telegraphy with’ all its inherent 
possibilities, which are yet only dimly recognised, has lifted the 
subject of electric wave propagation from the domain of abstract 
science into the field of practical engineering, and for this reason, 
if for no other, the need of something more than an abstract 
physical interpretation of the theory has made itself felt. This has 
been rendered obvious by the great diversity of ‘opinion and the 
many unsound views which have been expressed concerning the 
theory of wave propagation and its effects. I believe that it is a 
lack of appreciation of elementary principles underlying many of 
the simplest effects concerned that has constituted the real 
stumbling block, and for this reason I may perhaps be excused if I 
commence by touching on very elementary ground. 

I propose to approach the subject by directing your attention 
Primarily to electrostatic forces. Clear ideas on this point are 
eésential if the subject гів to be attacked from the electrostatic 
point of view, and I do not think there is any better. 

Nature of the Electrostatic Field.—The phenomena of electro- 
statics primarily manifest themselves in attractive and repulsive 
forces of an abnormal nature between various bodies. These forces 
are the result of the electrostatic fields associated with and sur- 
rounding electrically-charged bodies, for it must be taken as an 


axiom that action at a distance, or the production of effects by 


matter at a place where it is not, is an impossibility. Were this 
the case, it is hardly conceivable that the effects produced would be 
amenable to well-established laws. The electrostatic field is an 


abnormal condition of the medium about a cbarged body, and this 
abnormal condition may be rendered evident in many ways. 
One way is by exploring the medium in the neighbourhood of a 
high-charged insulated body with suitable vacuum tubra or bulbe, 
with or without electrodes. Plain glass tubes from which the air 
has been partially exhausted are sufficient. On approaching a 
tube sufficiently near the charged body (but much beyond sparking 
distance) in a darkened room, it may be observed to emit a 
luminous glow for an instant. If the tube be kept in continuous 
rotation the luminosity is no longer transient but persistent, 
in that a transient glow is set up several times during each 
revolution. The intensity of the luminosity, of course, varies 
with the distance of the tube from the charged body and 
with the magnitude of the potential to which it is charged. 
But the special feature which should be noted is that the luminosity 
and its accompanying expenditure of energy can be maintained 
indefinitely without diminishing in the smallest degree the electric 
charge of the exciting body. The necessary supply of energy is 
drawn from the force applied to keep the tube in rotation. The 
vacuum tube with its contents forms part of the medium surround- 
ing the body. The luminous effects produced are thus an indication 
of an abnormal state of the medium due to the presence of the 
electrostatic field of force. Instead of rotating a vacuum tube in 
a steady field, the order may be reversed by alrernating the sign of 
the charge on the body by connectiug it to an induction coil, or in 
any other suitable way. The alternating electrostatio field then 
produced may be explored without the necessity of rotating the 
vacuum tube, this constituting the principle on which the historic 
and brilliant demonstrations by Nikola Tesla were made some 17 
or 18 yearsago. The electrostatic field is conveniently produced 
between two conducting bodies or plates, and this plan is usually 
more effective. It should, however, be borne in mind that at least 
two bodies, one of which is positively, whilst the other is negatively, 
charged, ate always involved, but the earth and earthed conducting 
surfaces may take the place of one of these bodies, as in the case 
firat quoted. 

Numerous experiments may be made which tend to throw light 
on the nature of the abnormal state of a medium in which such 
effects are produced, and it has been well established that it is of 
the nature of a strain tending to dissociate the elementary molecules 
of the medium, and that, when pushed far enough, such dissocia- 
tion actually takes place and the molecules are torn asunder, pro- 
ducing, in gases, what may be regarded as a sudden violent chemical 
action with accompanying luminosity. This is tbe elementary 
explanation of the effects produced in vacuum tubes. It is an over- 
straining of the moleeules of the gas, with disrupture and dissipation 
of. electrostatic energy, accompanied by atomic oscillations, the 
electrostatic field being broken up and rendered non-apparent. 
That the strain sustained by a dielectric is one tending to tear 
the parts of & molecule asunder rather than anytbing in the 
nature of an expanding or compressing force is upheld by the 
fact that there is no tendency to distort the medium as a whole 
No evidence of a dielectric i: creasing in volume as a result of 
electrostatic stresses has ever been produced. Electric strain, then, 
appears to be an apt term to denote the state of a dielectric 
medium sustaining these electric forces This is not in the nature 
of an ultimate explanation of electric forces, however, it merely 
transfers their seat to the ether, for the forces are still existent 
between moleclule and molecule or atom and atom, just as they 
are between electrified bodies, though on an inconceivably smaller 
scale. No further advance towards ап ultimate explanation 
appears probable at present, for it involves knowledge of the 
nature and constitution of the ether itself; that mysterious con- 
necting medium which permeates all space and all things, and 
which links together every stom in the universe with every other 
atom. 

Definition of Lines of Strain.—In an electrically-strained medium 
the strain distributes itself; or, rather, balances itself throughout 
the medium, slong certain definite lines. It is what is known as a 
vector quantity, having direction as well as magnitude, and can 
be mapped out according to its distribution by the conception of 
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lines of strain in much'the same way as water ina running stream 
can be mentally imagined to be mapped out in lines of flow. So 
useful, indeed, is this conception of lines of strain, that it is good in 
most cases to regard the lines as though they had a real tangible 
existence. At any point in a medium the lines of strain indicate 
by their direction the resultant direction of the strain at that 
point, and by their density or number, the magnitude or in- 
tensity of the strain. Thas the electric strain in the dielectric 
between the plates of a condenser is depicted after the fashion 
shown in fig. 1, whilst that between two spheres is shown in fig. 2. 
Molecular Fields.—The latter may also be taken as typical of the 
molecular field referred to above as existing between atoms or 
different parts of atoms and molecules. The molecular field may, 
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for present purposes, be regarded as the ultimate lowest field which 
can exist. It is never destroyed, and is the source and sink of all 
electric manifestations. All electric effects are primarily derived 
from molecular fields which are never created and never destroyed. 
An electric field, as we know it, is always formed from a combination 
of multitudinous molecular fields, and the collapse or annulment of 
such а field involves its breaking up and shrinkage back into fields 
of molecular dimensions. From this point of view, be it noted, 
matter is only indirectly concerned; it is only the electric fields 
associated therewith which are of moment in all electrical mani- 
festations. That is, if matter could be shorn of its molecular 
electric fields, it would have no effect whatever on any electrical 
manifestations. Inthe so-called frictional effects and in all forms 
of contact effects, there is an amalgamation of molecular fields 
between the two surfaces in contact, the raison d'étre of which will 
be rendered more obvious presently. The amalgamation is accom- 
panied by ultra-molecular interchanges between the surfaces in 
contact, so that when separated they remain connected by electric 
lines of strain which are stretched or drawn out in the act of 
separating, almost like so many elastic threads. They may be 
regarded as tending to contract themselves with a force propor- 
tional to their length, and may be elongated or séretched by 
separating the surfaces to which their ends are attached (fig. 1). 
Consider, for simplicity, that the surfaces are the opposing surfaces 
of two metallic plates. The lines of strain are stretched out, form- 
ing an electric field, and the longer they are made the greater is 
the electrostatic energy developed. On account, however, of the 
property of the strain to distribute itself laterally through the 
medium, the increase of energy becomes smaller and smaller as the 
distance of separation relatively to the sizesof the plates becomes 
larger. 

T is hardly necessary to explain that what are called positive 
and negative charges correspond witb the beginning and end of & 
line of strain. Lines of strain themselves are neither positive nor 
negative, except in the sense of their having а positive or negative 
direction. 

Distribution of Lines of Strain.—Figs. З, 4, 5 and 6 indicate the 
way in which the electric lines of strain distribute themselves about 
conducting bodies of various shapes, the distribution being regulated 
Jargely by the fact that a staticstrain at the surface of a conducting 
body is only stable or balanced when the resultant strains (7.¢., the 
lines of strain) are normal to the surface. This accounts for the 
various different surface densities of charge on bodies of various 
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to overcome the external explosive force in the air, hence the edges 
of the perforation are blown outwards on each side. A very similar 
illustration of the explosive character of a condenser spark is given 
by the difficulty which is experienced in eliminating sparking at 
the contacts of a telegraphic relay when a condenser is connected 
across them. If the tongue of the relay be moved firmly with the 
fingers, there is practically no spark observable, but immediately 
it is left to move, in virtue of the attraction of the magnetised 
cores, vigorous sparking takes place. The explanation is that in 


on the contact while the condenser is discharging. On the other 
hand, if the tongue moves solely in virtue of the attraction of the 
cores, it jara slightly on impact, and the condenser discharge is 
effected for an instant through a micróscopic airgap. The explosive 
force of this discharge blows the contacts further apart, and thus 
the initial microscopic spark becomes magnified into something 
very real. 

A further illustration is afforded by the peculiar way in which 
tubular lightning conductors frequently buckle up and collapse 
when struck by lightning. This is, of course, accounted for by the 
explosive violence of the flash producing great external pressure on 
the tube. 

It is not generally recognised that the spark discharge, even u 
manifested in the brilliant snapping form which it takes when s 
condenser, or Leyden jar, is discharged, is preceded by a rapid 
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evolutionary stage in which it assumes in sequence all the lowet 
forms represented by the glow, brush, the thin meandering or pilot 
spark, and the final snapping explosion. 80 rapidly are the 
successive forms displaced, however, when there is sufficient energy 
behind the discharge, that the final stage only is appreciated. 

The nature of disruptive effects in dielectrica can be illustrated 
in a very neat way by using dielectrics of different strengths in 
uniform electrostatic fields. Thus, if a mixed dielectric consisting 
of two parallel sheets of clean dry glass, separated by a layer of air, 
be brought into a powerful field such as that between the poles of 
an influence machine or an induction coil, the weak air dielectric 
between the plates will give way without producing any internal 
effect in the glass. The collapse of the air dielectric is 
accompanied by a distributed luminous blue glow which can 
be seen by looking between the plates. The effect can 


also be observed between the plates of any Wimshurst influence 
machine in operation either at the upper or lower parts of the 
plates. If a small sheet of clean dry glass be inserted between the 


rotating plates and quickly withdrawn, it will be found 
charged. If tinfoil sheets be placed on either Bide, the glass pde 
can be discharged, just as а charged condenser, the usual condenser 
spark being obtained. A similar experiment is illustrated in fig. 7 
and the arrangement of electric field finally assumed is shown. 
Tt has already been suggested that the redistribution of lines of 
strain about a charged conducting body, to meet changes in ite die 
position with respect to other conducto: : : 
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electric strain exists. If these are inclined towards one another 
the strain will be more concentrated at the nearer ends. If now 
a b be made parallel to cd, the field will become symmetrical in 
virtue of the faculty of lateral motion of the lines. Imagine two 
parallel conductors with a field concentrated between them at one 
end as at c (fig. 8). The field will have a tendency to expand 
laterally, and -if left to itself the expansion will occur as at D. 
This enables one to depict the preliminary stage of a condenser dis- 
charge in a conducting circuit, Е (fig. 8), the propagation of guided 
waves along conductors, and the initial stages of the formation of 
steady currents; matters which will be more fully referred to 
presently. In connection with the lateral motion of lines of strain 
and the constitution of conductors, whereby such guidance is 
rendered possible, it will be necessary to consider another property 
of lines of strain. 

Interference and Fusion of Electric Fields.—Attention has as yet 
only been directed to solitary electric fields in this paper. It will 
be useful to consider how two or more such fields will behave when 
superposed or brought near one another. If the fields are of the 
same sign and similar in all respects, the redistribution is simple 
and will be of the kind shown in the upper part of fig. 9. With 
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fields of opposite sign the effect is much more complex, as the 
superposition of lines of strain having a positive direction upon 
other lines having a negative direction is involved. In virtue of 
the axiom that there cannot exist two equal and opposite resultant 
forces at one point, it follows that the lines will annul one another 
in parta, and cause а change in distribution throughout the whole 
system. The result is that some portions of the lines of the first 
system dissolve where they meet those of the second or superposed 
system, and link up with them in new positions as shown. This 
property of linea of strain will be called fusion of strain, as against 
interference of similarly directed lines. The property of fusion of 
lines of strain appears to afford an explanation of several effects 
which are otherwise somewhat puzzlińg and difficult to interpret 
physically. Fusion of lines of strain can be broaght about by the 


-agency of a conducting body introduced into an electric field 


(fig. 10). On approaching a conductor—say, a metal sheet— towards 
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eae system shown in the figure, some of the lines dissolve off at 
heir centre and attach themselves to the conducting sheet. On 
Withdrawing the sheet they fuse on to one another again as at first. 
th by апу means the ends of the lines which normally terminate on 
? Charged spheres shown in the lower part could be brought 
cogether, they also would dissolve from the conductor, link up 
or net, and form a self-closed field of force existing independently 
е spheres; in а purely dielectric medium; electric fields 


without electric charges. This, indeed, happens in the case of 
electric radiation. 

Wave Guidance.—Returning now to the question of wave 
guidance by conductors, it is only necessary to assume that con- 
ductors possess molecular fields capable of producing the effect of 
fusion, and that these molecular fields are equally distributed 
throughout the conductor, that is, that they exist in equal 
Strength between molecules and between the atoms of & molecule 
(or between electron and atom), and we have to hand an explana- 
tion of the phenomenon of wave guidance in all its aspects. This 
theory may be new or old. It is probably old, but it appears to 
shed considerable light on the subject. 
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It is, of course, only reasonable to assume that conductors and 
insulators alike possess molecular fields, but it is not difficult to 
imagine that the internal molecular fields of insulators over-power 
and out-balance the fields between molecule and molecule, whilst 
in conducting media a state of exact balance is maintained (fig. 11). 
Now, it can be shown that, whilst an electric line of strain brought 


into a field of the former kind would be taken up by the medium 
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and a displacement strain produced (fig. 12); in the latter case 
(fig. 13), the line is taken up by the medium, a momentary re- 
arrangement of molecular fields takes place, but no displacement 
strain i8 produced; the medium is at liberty to resume its 
original arrangement of molecular fields,* with the result that, in 
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assumption that ing degrees of opposition (of a non-reactive 
kind) то the formation et 35 chains Я, molecular flelds, 
are encountered which imply energy dissipation. | 

Revertirg again to the dielectric process, it should be pointed 
out that, atter disruption, the dielectric remains conducting for 
some time. It has two options for exhibiting this condoctivity—(a) 
the detached corpuscles may carry the «nds of the lines of strain 
through the medium: (5b) the corpuscles may be in sufficient number 
to cause a balancing of the external and internal molecular fields, 
and so produce conditions suitable for conductivity by the process 
of fusion. 

The first is the method of conduction obtaining in high vacua, 
while the second is assumed to be that obtaining in metallic con- 
ductors in which the Hall effect is absent. Other cases of conduc- 
tivity will generally be compounded of both forms. 

( To be continued.) 
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Underground Mains. 
By W. M. Ковкһѕон, A. M. I. E. E. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, at Halifax, March 21st, 1907.) 


LEaD-COVEBED cables, properly protected, should last for an 
indefinite period. Care shuld be taken to seal the ende, and if the 
cable is drawn into conduit, it should be well greased, and the 
conduits cleared, before drawing in. Every poseible care must be 
taken to make the lead sheathing continuous throughout, at all 
junctione, service boxes, &c. Lead-covered cables are rot suitable 
for a large system of distribution where services and dieconnecting 
koxes occur at frequent intervals, but as feeders, the only trouble 
they incur is through electrolysis. Compounds for filling joint 
boxes should be moet carefully chosen. The chief cause of electro- 
lytic action is current in the lead sheath, derived from imperfectly 
made joints or end conditions. 

The life of rubber-covered cables drawn into conduits is generally 
very short, due to the presence of moisture in tbe conduits. The 
author bas had very little trouble with bitumen cables, but where 
alkaline matter is present the solid system of laying should be 
adopted. 

Госа] pressure on bitumen cables should be avoided, and they 
should not be taken round sbarp corners. The author has never 
found the conductor decentralised unless the cable bas been heated 
by overloading ; where there is danger of this, а paper shesth 
covered with vulcanised bitumen overcomes the objection. The 
beat method of laying bitumen cables is the solid system, in tarred 
or creosoted wood. The weak points are the bridge pieces, whether 
of porcelain or hard wood troughipg; the author uses bricge pieces 
cast of hard bitumen (the sediment left in the bottom of the 
bitumen pans) which unite with the hot bitumen and seem likely 
to prove eatiefactory. Asphalt troughing is also satisfactory, 
and can be used, run solid, for old rubber cable; it requires no 
bridge pieces. 

Armoured cable laid direct in the ground is the least costly to 
lay and maintain of any form of cable. Bare copper in conduits 
has been to а great extent abandoned. 

Dieconnecting pillars and boxes are very necessary, so that any 
feeder and its network can be quickly isolated to localise & fault. 
The extra cost of these is amply repaid in practice, especially as 
the growing use of electricity for motive power renders it almost 
impossible to disconnect any large portion of the network for 
testing during week days.  Pillars &re far preferable to under- 
ground boxes, and cost no more in the end. 

Distri'uting networks sbould be fused in all interconnecting 
' boxes and pillars, the fuses being arranged to carry current up to 

the safe carrying capacity of the main. Enclosed type fuses are 
not recommended for this purpose. Copper and tin are objection- 
able materials for the fuses; the auth«r bas found aluminium the 
best metr], as the src appears to be confined to a very small space 
and no violent explosion takes place. At first, local action between 
the fuse ard the copper clip which held it gave much trouble, but 
by polishing the fuse strip with black lead, where it came into 
contact with the copper, the trouble was overcome: Fasing the 
network is an abeolute necessity in the case of concentric cable, as 
a long length may be destroyed in a very short time in the absence 
of а fuse. 

The use of wood or vulcanised fibre of any sort for insulating 
purposes on outdoor work is to be condemned. "The only reliable 
materialis bard glazed porcelain, preferably with double insula- 
tion. Underground boxes with bolted covers, the joint being made 
watertight with red lead, are objectionable; the author has found 
the diving-bell type of cover satisfactory. 

Bingle-conductor cables are the most convenient to handle, as 
only one at а time need be dealt with, and services are essily con- 
nected without interfering with the general supply. Multicore and 
concentric cables present no special advantages. 


DISCUSSION. 


Mr. G. WinxissoN (Harrogate) said: Regarding the danger of 
electrolytic action, in my opinicn the safest system is that where 
there are as few joints as possible, and these located above the 
ground. Where this is impossible, “plumbed” joints are to be 


preferred underground. Where joint boxes are used with compo ` 


glands, my experience is that unless tbe lead is thoroughly cleaned 
and freed from the cable oil, there is liable to be a slow creepage of 


moisture between the lead and the compo. Also in many instances 


these compo glands are made too short to be reliable. In order to 


got over these difficulties, some years ago Y made а tool which oor. 
rugates the lead where it goes through to the glands. This has the 
effect of greatly increasing the surfaoe within the gland, and 
exposing the clean pure lead, to which the compo will tenaciously 
adhere; aleo the corrugations form a very secure bind in the com- 
pound. With these joints it is absolutely necessary that the lead 
of the cable be well earthed by bridging over from side to side b 
a copper bridging piece, thus securing the continuity of the earth- 
ing, With lead-covered cables, unless they are effectually earthed, 
one fault generally will produce two or three following in succes- 
sion; not only should the lead covering be well earthed at the 
station, but I have found it advisable to employ freely throughout 
the distribution network earthing stakes, which are driven into 
the damp ground, and at the top furnished with an earthing screw 
to which the lead of the cables is connected. The employment of 
this additional earthing device has produced entire freedom from 
the trouble named. 

Mr. F. C. RAPHAEL regretted that Mr. Rogerson had not been 
able to explain why a three-core cable was no cheaper than three 
single cables of the same sectional area, and pointed out that at 
any rate the cost of ducts and laying was less in the former case. 
He still believed in armoured cables laid directly in the ground 
whenever circumstances would permit it, and preferred the joint- 
box with the lead jointed toa sleeve by a plumber's joint, to the 
ordinary split-box with the pockets containing compound. The 
solid system in wooden triangles had never appealed to him asa 
real engineering proposition. The difficulty with the supporting 
bridges on the solid system was got over by using the U-shaped iron 
suspenders adopted by the British Insulated Co. He emphasised 
the importance of using fuses on feeders rated at the full over- 
load capacity of the feeder, and suggested that a series of testa 
would be valuable to compare the overload capacities of ordinary 
lead-covered and vulcanised bitumen cables having the same 
copper section. He did not approve of abolishing the fuse 
carrier. 

Mr. W. Еммотт (Halifax) said he preferred lead-covered and 
armoured cables Jaid direct in the ground, and would rather have 
separate cables than triple-concentric. His erience was that 
three-core cables cost a little more and entailed more labour in 
laying and handling, but the extra cost was well repaid. In the 
case of a section abcut 1,400 yds. in length, the manufacturers 
agreed to guarantee the cable at the rate of 1 per cent. on the 
capital outlay, on the understanding that the feeders were not inter- 
fered with in any way. 

Mr. F. ВрЕксЕВ (Halifax) said he agreed very much with Mr. 
Raphael regarding the laying of the cables direct in the earth. In 
Staffordshire the cables were laid direct in the ground, and gave 
considerable trouble; they did not know where the joints were, 
and the feeder boxes were in the ground. Frequently these were 
filled with water, which was invariably boiling. They had eventually 
to put in boxes built of brick about 2 ft. 6 in. long, 1 ft. 6 in. wide 
X 2 16. 6 in. deep, with creosoted timber acroes the box 1 ft. 6 in. 
from the bottom, where the connection and fuses were fixed. He 
remembered the trouble they had with bare conductors so well that 
he would not care for a repetition. | 

Mr. Н. Dickinson (Leeds) said that whenever a man capped a 
cable, they made him put his initials on the cap. They used earthen- 
ware troughs of various sizes, and at first used an earthenware 
bridge, but found that it was not very satisfactory. They had now 
adopted corrugated iron strips, which fitted tight inside the duct, 
and upon which the cables rested. In Leeds the electrolysis was 
no doubt due to the leakage of the tramway current, and the tram- 
ways department got over that by putting in negative boosters. 
They preferred the compound a little brittle, as it would chip out 
very much easier than if it were sticky. It made a very good 
job and set close round the fittings, but the fittings came 
out quite clean. On the other hand, if the compound 
was sticky, the fittings were practically useless, aa the 
compound adhered, and it was difficult to detach it. 
In Leeds they bad rubber cables originally, and bad a bad 
experience with them. It one went wrong, they nearly always had 
others. If thunder showers came on they alwazs bad faulte. 
They had bad no trouble with the concentric cables. The high- 
tenson cables were armoured and laid solid in earthenware 
troughs, with tiles on the top stamped electric.“ The same 
system was also used for the L.T. cables, to which power circuits 
sre connected. He thought it was essential that the reliability 
of the system should be the first consideration. He thought the 
point mentioned by Mr. Raphael that the paper cable would stand 
a greater overload than the bitumen, was a very important one, as 
the paper could not be decentralised, and the bitumen could. It 
was most importent to keep a very full record of everything that 
happened on the mains, such as every service and every joint, 
and if any alteration were made it should immediately be put on 
the record. In Leeds they had a very large system, and intended 
keeping a duplicate copy of the mains in a safe ; they also intended 
photographing their maps, which filled about seven books, It 
was essential to have a duplicate copy, for in the event of fire they 
would be unable to complete them again. 

Mr. W. Н. F. Мовросн (head of the electrical department, 
Technical College, Halifax) ssid he thought aluminium a good 
substance for making fuses, one of the reasons being that its dis- 
integration in air was less than that of other metals. A great 
deal had been written in the Oontinental papers relative to the 
effects of surgings; in the event of a short circuit on a low-tension 
nets ork—say, 150 -volts— tbe potential was raised, and they might 
get as much as 5,000 volts for a short time. He had never heard 
whether а cable had been pierced by these.sodden pressures, and it 
scald 5 intérésting if one Could get some information on 
po XS ES A TM on 
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. Mr. А; В. Mountan (Huddersfield) said with regard to the 
size of the middle wire on а three-wire system, that he had always 
found tbat the accepted idea of 6 to 1, wbich was very common 


ice, was too low; the section of the middle wire should be 


almost 7 of, or equal to, that of the outer wires. There did nct 
ap to be any standard. 

Er. Коскввон, in reply, said that he did not experience diff- 
culties in making good joints with eplit boxes, if the jointer 
cleaned the lead sufficiently: Al) the quotatiors he bad had for 
tbree-core cable were higher than for three separate cables, but he 
did not know the reason. He did not approve of iron bridge 
pieces, as there might be danger of electrolysis where they touched 
the cable. The overload capacity of !cad-covered cable was higher 
than that of vulcanised bitumen cable ; but he knew of a case—not 
in Halifax—where a 25 sq. in. bitumen cable carried 1,000 amperes 
for many years. The Halifax, Nottingham ard Liverpool Corpora- 
tions all had the power to apply to a magistrate for ccmpulsory 
consent to a reasonsble-demand on the part of the undertaker to 
fix wall brackets. Like Mr. Emmett, he bad been given main- 
tenance contracts for cables—500-volt armoured cables laid directly 
in the ground, and also some laid on the British Insulated solid 
system in earthenware ducts—at 1 per cent. of the capital cost. 
He had no difficulty in removing the compound from joint boxes 
wi'h a hot spoon, and did not chip it out as Mr. Dickinson did. 
Wooden troughs.would last if properly creosoted. “Fhe s/ze of 
middle wire he.adopted was generally balf the section of the outers.. 
His negative wire gave him more trouble than his middle wire. 


Electricity: Applied to Mining. 


Ar the ordinary meeting of the IxsrrrurioN or Civi, Bscmmmns, 
on Mar h 26th, a paper was read оп The Application of Hydro- 
Electric Power to Slate Mining, by Mr. M. Kellow, A. M. I. C. E. 

The slate mines of Wales are situated. in mountainous country, 
which greatly facilitated mining and quarrying operations in the 
past, as it enabled the slate beds, which incline at hígh angles, to 
be worked hy adit levels and horizontal galleries directly from the 
hillsides, and a small amount of power only was required. under 
these circumstances. . The conditions. tend to become .less favour-. 
able every year, as the workings become deeper, and as also 
mechanical aids-in-4he manufacture of slate tend to become more 
aniversal, the requirements, as regards power, must increase con- 
siderably. 

Though steam: has hitherto been chiefly . used, there . is- an 
&bundance of water-power in the district, and there is little. 
doubt that when the advantsges of utilising water-power in con- 
junction with electrical transmission and distribution are generally 
realised, it will be used almost to the exclusion of: any other in 
slate-mining. . | 

The author has designed and inatalled a hydro-electric plant іп 
the Croescr and Cwmfoel Valleys in the vicinity of Snowdon, where 
а retervoir 12 acres in extent has been constructed at an elevation 
of 1,460 ft. above the sea, giving an available head of water of 
860 ft. The three-phase alternating current system was adopted, 
with a frequency of 40 cycles. | 

The essential qualities in mining plant are stated to be reliability, 
first-class mechanical construction, and simplicity of ion, and 
эз regarde motors, these conditions. are best fulfilled by. the three- 
phase induction type. Group-driving by moderate-sized squirrel- 
cage motors is favoured. ^ ` i ) 

At the same meeting a paper was read on Electrically-Driven 
Winding Gear," by Mr. А. H. Preece, M. Inst. C. E. 

The author discusses the questions relating to- winding in the 
first portion of the paper, зра іп .the second portion he refers to. 
various points rclating to the cost of electric power in mines. He 
considers that the ]osses through friction st starting with winding- 
gears are of great importance, as a winding-geas-is stepped and 
started sometimes as often as 70 times per hour. Hence a method 
of driving which is enabled to start with little friction loss is certain 
to prove economical, when compared with steam enginee. 

Two-stage winding is no doubt open to. many objections, but there 
is little doubt that the use of electricity would overcome one of the 
chief objections by avoiding the installation of boilers half-way 
Cown the shaft. The use of electrical winding may improve. the 
working with ropes so that it will be possible, by using a factor of 
safety of 6, economically to wind materials from a depth of 6,000 ft. 
In а single wind, and thus obviate the necessity for two-stage 
wi p | Aer 

The Koepe pulley has been largely adopted in Germany with 

electrically-driven winding gears, together with balanced ropes, 
and the working of such pulleys appears to give every satisfaction. 
The work put into heavy cylindrical drums during acceleration 
may, no doubt, be recovered during retardation, but if rapid 
acceleration is required, the maximum borse-power is necesrarily 
very great with cylindrical drums, and is considerably in «xcess of 
the normal power required at full speed. 
: The anthor points cut that the driving of winding gears by 
electricity is not entirely similar to electric-traction problems. 
There are many new features which rcquire careful consideration. 
It is easential to study the inertia of suspendcd loads, the 
momentum of the winding gears, the static and dynamic stresses 
on. the ropes, and the friction of the shaft, as well as the acceleration 
and retardation. - К | Dl 

The advantages of the fly-wheel system are discussed in detail, 
and, fgures are given as to the efficiency with fly-wheel motor- 
generators. In the. coase- of-a.40-ton fly-wheel, with a motor of 
240 Kw. -and a generator capable ef dealing with about 600 xw. 


maximum, the constant loss due to air-friction and windage was 
about 17 Kw. | me 

The supply of power in mining districts by bulk companies is 
attracting considerable attention at the present time. To the 
mine owners it is purely a question whether they can . erect 
electrical plant and produce electricity themselves at a lower rate 
than the prices at which the bulk company is prepared to supply 
them. 
Interest and depreciation form one of the largest itema, and in the 
cate of mining companies, as the life of a mine is limited, the 
rate of interest should be bigh.  . 2 | 

It is shown that for a mine having a demand not exceeding 
2,500 kilowatte, and with cosl at 6s. per ton, the cost per unit with 
a load-factor of 20 per cent. is about 0 64 d., while with а load- 
factor of 50 per cent. it is 031d. The margin with a 20.per cent. 
5 below the price chargeable by a bulk company would 
probably be so small that it would be better- policy to pure hass 
energy. In the case of the higber load-factor, it is doubtful whether 
a power company.could compete with a local generating station. . 
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0 


furnaces.” Тык 


, 4 


7,515. “ Improvements relating to electric and other 
GroxpaL Кјкілтч Co., LTD., and J. HABDbEN. March Bth. 

7,657. ‘‘ Improvements in or relating to the connecting and disconnecting of 
ttre sockets ef incandescent eleetsic lamps. J. W. Waning and d. В. Warme. 
April 2nd. 

7.6683. Improvements in vibrators for siphon recorders used in working 
submarine cables. T. D. TAYLOR. April 2nd. | nn | i 
7.664. Improvements in supports for electric lamps." P. Texan 
April 2nd. dai 2 

7,687. Improved method and means of radio-telegraphy, and cu io te - 
Phony.” J. H. WE RB. April and. 

7,695. “Improvements in or relating to dynamo. electrie machſnes ana 
motors." Вікмехв BROTHERS Dynamo Wonks, LTD. (Siemens Sehuckert werde 
G. m. b. H., Germany). April 2nd. (Complete) i 
‹ 7,712. ''Improvements in electrical shunts.” J.B.p'HowERovE, April tag, 
(Complete.) | 

7,712. ''Improvements in electro-pneumatic track channelers." H. H. 
Lr. (Ingersoll-Rand Co., United States.) April 2nd. (Complete.) 

7,787. ‘‘ Improvements in or relating to electric lifts or hoists.” R. Wateesp 


AND Co., Lro., and D. Bor. April 2nd. | 
x Un “Improvements in electric furnaces.” 8. O. CowPzm-Co&xs-, April 
7.757. Process and apparatus for the elcctrolysis of alkali ehbwides er 

the like.“ J. BiLLITzER. April 2nd. (Complete.) | 
7,768. ‘Improvements in and relating to circuit-breaker mecha nis. 
J. G. 8rATTER. April 3rd. 
7,785. ‘Improvements in duplexing telegraph lines.“ I. Krsexmo: Apri, Sra. 
(Complete.) | f i 
7,791. "Improvements in electric transformer furnaces.” E. А. A. Granwazg, 
А. R. LINpBLAD апа O. STALHANE. April 8rd. (Complete) 
7,800. ‘‘ Improvements in and relating to conduits for electrical es Mes and 
wires.“ W. С. T. боормах and E. W. AcKLAND. April &d, (Complete.) 
7,813. “ Improvements in pendulum-controlled electric‘circuit-closing devieas.” 
G. B. Вож. April 8rd. E 
7,826. ''Improvements in wall or ceiling roses or unions for gas. amd 
electric conduits," A. Furcu. (Date applied for under Patents Aet, 3902, 
November 24th, 1906, being date of application in Germany.) Apri d. 


(Complete.) : 
7.844. Faradie medical (tubular) battery." W. Тномраом- Apri ZN. 


( Complete.) 

7,858. '' Improvements in the distribution of electricity more part ie alu ly 
adapted for electric railways and tramways.” J. R. SaLrE R. April 4th. 

7,864. ''Electro-thermal calorimeter.” W. P. Diasy and C. W. V. Boos 
April 4th. | 

7,865. “Improvements in system of controlling automatio- pesh.butéem 
electric lifts, hoists and the like." G. A. MiNsHALE. April 4th. i 

7,883. “Improvements in electrically-eontrolled elevators.". C. Navi xm F. 
Navsoxs and G. GoErPERT. April 4th. (Complete.) : 

7,924. “ Improvements іп and relating to arc lamps." вн T 
HovsToN Co., LTD. (General Electric Co., United States.) April 4th. 

7,926. Improvements in electric lamps." H. S. HarrikeLp and P. M. Luwe 
April ath. 

7,931. “Improvements in or connected with electric winding appliances. and 
the methods of operating the same.“ P. Н. Dawe. April 5th. 

7,933. “Improvements in and relating to the electric transmission of power 
from a prime mover." B. D. AncHIBALD. April 5th, 

7,911. “Improvements in electric arc lamps." H. Bzvis and A. E. Ax eem 
Apri) 5th. я t = 3 

7,963. '" Improvements in or relating to low-tension ignition mechanisme, 

articularly for use on motor vehicles and tho like.” E. W. Lewis and T 

Easy MoroB-CAR MANUFACTURING Co., LTD. April 5th. 

7,982. ‘Improvements in and relating to electro-magnetic separa tors." 

7,994. “Improvements relating to single-line intercommunication. teleph ane 
systems.“ I. B. Вінхвлсм and Н. G. Warre. April 5th. f * 

8,019. „Improvements in systems of eleetric- motor control and. spperatas 
therefor.” G. Н. Нил. (Date applied for under Patente Act, 1901, April Zii, 
1906, being date of application in United States.) April 5th. (Complete) 

8,020. ‘‘Improvements in systems of electrio.motor control". Barnes 
чонго T HOLMEN Co, Lrp.. (The General Electrio Co., United States.) 

pril 5th. 

8,055. Improved method of attaching electric alarms to clocks." A. Wrreace. 
April 6th. 

8,079. ''Improved method and means for controlling electric motora.” H.W. 
LEONARD. April stb. (Complete.) i 

8,096. “Improvements іп and relating 50 transformers for electrie pe 
and other apparatus.’ British Тномвон-Ноовтон Co., Lro. (General Electric 

8,097. ʻ Improvements in alternasing-current commutating electric machines.“ 
ATELIERS Tuomson-HousToN (Anciens Etablissements Postel-Vinay). (Date 
applied for under Patents Aot, 1901, April 7th, 1936, being date of T. 
in France.) April 6th. (Complete, 
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10,298. “ Dynamo. electric machines.” W. В. Savers, Bearsden, near 
Glasgow, May 24th, 1898. Relates to dynamos and motors of the kind in which 


the commutator strips are connected to the sections of the armature winding 


through "commutator coils in which an k. u. r. is set up when the machine is 
running, the object being to prevent sparking, &c. The present invention con- 
sista in arranging the commutator coils longitudinally upon or within the peri- 
phery of the armature, so that the side portions are located on opposite sides of 
в section, or sections of the armature winding, to a part of which one end of 
the commutator coil is connected, its opposite end being connected to the com- 
mutator block. When the two armature sections are located symmetrically 
between the side porticns of the commutator coil, the generator or motor may 
be run in either direction. To make the commutator coils more powerfully 
operative, the tips or horns of the field magnet pole-pieces are provided with 
recesses equal in width to the distance between the two side parts of each 
commutator coil. The said recesses may be formed by means of suitably 
shaped polar extensions. Insulated wire coils connected up in shunt or series, 
may be wound in the recesses to control the magnetic flux through the pro- 
jecting horn, Electro-motors are provided with brush-holders carrying radial 
brushes, and mounted so as to automatically move through an arc when the 
armature is reversed, to give the brushes the proper lead in the new direction 
of rotation. Stops are provided to limit the movement of the brush-holder. 


10,584. Electrolysis.’ H. Y. Castner, of London, Мау 80th, 1893. 
Relates to means for tilting cells, in which an ainalgam of mercury апа sodium 
is produced by the electrolysis of sodium chloride, and is then transferred to 
another cell or compartinent for separation of the sodium as caustic вода. 


11,973. "Electrolytic apparatus.“ SIEMENS Ввоз. & Co., Lro., Westminster, 
and E. F, A. Онлсн, Kent. June 17th, 1893. Relates to apparatus of the volta- 


meter type for the electrolysisof water, the oxygen and hydrogen being collected 
separatcly, 


19,896. ‘ Electrolysis." C. HoEprner, of Giessen, Germany. July 8th, 1893. 
Relates to preparing by electrolysis nickel, cobalt, zinc, lead, tin, copper and 
chlorine. The cathode is immersed in a solution of the metal, which is either 
neutral or is mixed with weak acid, and is arranged either to rotate or to 
vibrate. The electrolyte surrounding the anode may alternately be raised or 
lowered in its level by means of a pump, ác. The anodes and cathodes are 
arranged in series, so that each anode cell is between two cathode cells. 


Separating the anode and cathode compartments are diaphragms formed of 
nitrated cotton or linen. strengthened, if necessary. 


13.399. Carbon.“ H. H. Laxe. (A. C. Girard and E. A. G. Street, both of 
Paris.) July Stb, 1898. Relates to the preparation of graphite carbon, by 


heating any ordinary or prepared carbon to a high temperature obtained in an 
e'ectric furnace. 


13,940. " Electric furnaces.” Н. H. Laxe. (A. C. Girard and E. A. G. 
Btreet, both of Paris.) One form of construction of the electric furnace is 
a lapted for heating of rods of conducting material, and consists of an exterior 
casing, Which is provided with a block of refractory material through a charnel 
in which the rod to be heated, which forms one of the electrodes, is fed. Ihe 
ond electrode is formed hy a carbon rod, which passes through a stuffing-box 
and a radial channel in the block of refractory material. By means of other 
stuffing boxes and tubes, any required gas may іе passed into the heating 


chamber. Tue arc may be caused to rotate by producing a magnetic field in 
the furnace. 


13,722. © Ammonia, caustic soda and chlorine." C. KELLNER, of Vienna, 
Austria. July l4th, 1493. Relates to the production of ammonia and caustic 
soda, by treating a heated sodium nitrate solution with sodium amalgam, the 
latter being produced by the continuous electrolysis of sodium chloride solution 
asing a mercury cathode, in which process chlorine is also produced. During 
the production of the ummonia and caustic soda, mercury is re-formed for re- 
use, and an electric current is produced, which can be employed to help in the 
electrolytic process, or be used for other purposes. The electrolytic vessel is 
ebarged with sodium chloride solution from a tank through а suitable tube, and 
& projection directs the solution against the under surface of the carbon or 


platinum anode. Mercury, forming the cathode. enters at the opposite end of 
the electrolytic vessel, an 


is caused to have a whirling motion by a spiral pro- 
jecting rib in the bottom. The mercury has a less surface than that of the 
anode. Chlorine is evolved and ee away through atube at the top of the 


electrolytic vessel; the exhausted saline solution tlows off through another tube 
back to the tank to be enriched, and sodium amalgam, which also forms, falls 
into a funne? and flows through into a second vessel. This latter vessel is pro- 
vided with a corrugated inclined sheet-iron bottom, above which is a grate sup- 
ported by wires. The vessel is closed by a cover, the edges of which enter 
grooves filled with water. Sodium nitrate solution flows in from a tank through 
а tube being heated by a steam pipe. A reaction ensues, whereby ammonia is 
evolved and escapes through a pipe, caustic soda solution forms and flows off, 
and mercury passes cff from the lower end of the second vessel to a cooling 
eoil. From this latter the mercury enters another vessel, and is then forced by 
the pump through a tube back to the electrolytic vessel. During the reaction 
in the second vessel an electric current is set up. which is collected and led 
away by wires connected to the layer of sodium amalgam and the grate above the 
corrugated iron bottom of the second vessel, The surface for the sodiuin 


amalgam in this second vessel is much larger than the surface of the mercury 
eathode in the electrolytic vesscl. 


14,10. Electrolysis.“ J. HARGREAVES and T. Birp, both of Lancashire. 
July 21st, 1893.. Relates to the application of electrolytic apparatus for elec- 
trolysing iodi bromides, nitrates and other salts, and obtaining iodine, 
bromine, nitric acid and other products, except alkalies. Either the anode, the 
cathode, or both, are permeable or perforated, and each is separated from the 
eleotrolyte by means cf & porous diaphragm to which it is attached. The pro- 
duot obtained is yielded up on the surface of the electrode, and removed there- 
{rom by means of steam or vapour or & jet of liquid. 


14,181. Electrolysis." J. HakGreaves and T. Вікр, both of Lancashire. 
July 21st, 1893. Refers to specifications Nos. 5,197 and 5,198 of 1898 (вее ELEC., 
Rev., р. 544, March 29th), and relates to improvements in electrolytic apparatus 
of the nature described therein for electrolysing chlorides, iodides, bromides, 
nitrates and other salts. 

stoneware or like material, connected by bolts to two lower metal compartments 
cast in one piece, whereof one is the cathode compartment, and the other a 
passage for waste gases, heated carbonic acid from any source, or steam on its 
way to the central compartment. The anodes are supported in the ancde com. 
partment, the base of which is formed of a porous diaphragm to which the wire 
gauze cathode is attached. The diaphragm is formed of a pulp composed of 
fibrous material, such as asbestos, and a binding materi 


consisting of an 
insoluble phosphate. The salt solution to be electrolysed, as brine, enters the 


anode compartment at one'side, and passes away through an opening in the 
opposite side, while any gases evolved pass away through a tube above this 
opening. The gases passing through the waste gases compartment, warm the 
floor of the cathode compartment, and afterwards wash off the alkali formed on 


the cathode, or if carbonic acid is present, convert it into carbonate, which 
&ows away through а tube. 


14,556. “Lamps, &c." R. T. Рвеѕтох and A. B. GILL, both of Kent. July 
28th, 1893. Pendants. Relates to the substitution of fusce springs for counter- 
balance weight-. The invention is described in connection with a support for 
an electric lainp. One end of a flexible support of the electric lamp is secured 
to a pulley having a casing containing a fusee spring, which, when wound up, 

. tends to coil the flexible support-cord upon the pulley. The cord is, however, 

over another smaller pulley which is carried by wires. The weight of 
the lamp acting on the small pulley normally causes the wires to press against 
the pulley and serve as a brake. But by moving the flexible cord in а certain 
direction the brake is taken off, ard the lamp may be raised or lowered. 


The cell consists of an upper anode compartment of ^ 


15,450. “Clocks.” A. Frank, of Berlin. August lich, 1898. Syn- 
chronising and winding. In an electric system for synchronising or 
winding distant clocks from a standard one at a central station, a separate 
operating current is sent to each clock, and the durations of the currents are 
indicated or recorded so that the working condition of any clock is thereby 
known. 


(To be continued.) 


PUBLISHED SPECIFICATIONS. 


Oopies of any of these боша ше Pie dne qp о Мыш шг. 


THOMPSON & Co. Holborn C., and at Liverpool, 
‘free, 9d. (in 3 e i prios, posi 


1905. 


WIRELE88 TELEGRAPHY. Sir O. J. Lodge and A. Muirhead, 25,490. Decem. 


ber 7th. 


1906. 
Reo үнө MECHANISM FOR ELECTRIC Авс Lamps. J. Brockie. 5,555. March 


th. 
ELECTRO-MAGNETIC SWITCHES AND LIKE ELECTRO-MAGNETIC MecHanisus. М.В. 
Field and Ferranti, Ltd. 6,953. March 12th. 


ELxCTRIC 8wircHES. British Thomson-Houston Co. (General Electric Со.) 
6,006. March lath. 


CONDUIT FOR ELECTRIC CONDUCTORS. A. E. Woodhouse. 6,010. March 12th, 


DistrRintTION Boxes ов SECTION PILLARS FOR ELECTRIC INSTALLATIONS OB 
Systems. F.Hewer. 7,282. March th. А 


ELECTRIC Time 8wirtcHES. J. M. Tourtel and W. Н. Johns. 7, 916. April 2nd. 


AUTOMATIC BwrrcH FOR PORTABLE ELECTRIO IXCANDESCENT Lamps. E. Löwen- 
herz. 8,235. April 5th. 


TERMINAL FOR USE WITH ELECTRIC CONDUCTORS. W. M. Hall 9,146. Aprill8th. 


ELECTRIC Motor STARTING AND REGULATION SwItcHEs FOR ORGAN BLOWING, 


Prurixo UP WATER RESERVOIRS, AND SixILAR Devices. H. C. E. Jacoby. 
9,859. April 27th. 


ELECTRIC SWITCHES. J. W. Record and H. Bevis. 
ELECTRICALLY Ілонтіха Up Gas LAMPS. 
A. E. Hacking. 12,024. May 28rd. 


Contact DEVICES WITH A SWINGING PLUG FOR ELECTRICAL Сівсогіз. W. 
Kreinsen. 12,986. May 28th. 


i Lamps. Sir W. Lloyd Wise. (G. O. Squier.) 18,207. 
une 7th. 


T'tREE-PHASE Авс LAMPS. 


ELECTRIC RADIATOBS. 
July 9th. 


11,690. May Lh. 
Electrical Improvements, Ltd., and 


J. W. Nasmith. (T. L. Carbone.) 16,107. July 8rd. 
L. Binko and Phoenix Electric Heating Co. 15,500. 


METHODS oF MEASURING THE EXPOSURE OF A SELENIUM CRLL, AXD TO THE 
APPLICATION TO PHOTOMETRY, PHOTO-TELEGRAPHY AND THE LIKE, A. Korn. 
16,313. July 19th. 

METHOD AND APPARATUS FOR VAPORISING AND IGNITING COMBUSTIBLE LIQUIDS. 
S. V. Hardcastle. 16,929. July 27th. (Secret document under Section 44, 
Patents, &c., Act, 1888.) 


ELECTRICAL SPARKING DEVICES FOR ExrLosion ExoixxS. W. B. Hayden. 19,09. 
August 28th. 


ELECTRICAL IGNITION ARRANGENENT FOR INTERNAL COMBUSTION ENGINES AND THE 
LIKE. E. Eisemann. 19,482. August 3184, 


ELECTRICAL Есвівік Сст.Оств. C. M. Dorman, R. A. Smith and H. G. Baggs. 
22,815. October 16th. 

ELECTRIC TRANSFORMER FURNACES. A. Lindblad and O. Stalbane. 28,979. 
3 22nd. (Date applied for under International Convention, May 8th, 
1 ) 


ELECTRIC SWITCHES. 
Octoler 24th, 


ALTERNATING ELECTRIC CURRENT DISTRIBUTION BSysrEMS. Allgemeine Elck- 
tricitiits Gesellschaft. 24,688. November 8rd. (Date applied for under 
International Convention, November 8rd, 1906.) 

COMPARISON OR STANDARDISATION OF ELECTRICAL MEASURING INSTRUMENTS. М. 
Kallmann. 28,048. December 8th. (Date applied for under International 
Convention, July 5th, 1906.) 

STORAGE BATTERY. S. Lake. 29,147. December 21st. 

FIELD MAGNETS OF DyYNAmMO-ELECTRIC MACHINES. 
March 8th. 


Н:івн-Ткхяох ELkcTRIC SwiTCHES. British Thomson-Houston Co. (General 
Electric Co.) 5,899. March 10th. 


Ніөн-Ткхвох Егествіс SwirchES. British Thomson-Houston Co. (General 


Electric Co.) 5,8984. March 10th. (Date applied for under Rule 5, Patents 
Rules 1905, March 10th, 1906.) 


ELECTRODES FOR Arc Lamps, British Thomson-Houston Co. (General Electric 
Co.) 6,88. March 18th. 

ELECTRIC Авс Lamps. J. Brockie. 6,510. March 17th. 

BELF-REGULATING INSTALLATIONS FOR PRODU( Nd ELECTRICAL OR MECHANICAL 
PowEk, OR BOTH SIMULTANROUSLY. H. Tudor. 6,602. March 19th. 

IGNITION SYSTEMS OF ELECTRICALLY-FIRED INTERNAL COMBUSTION ENGINES. 
Electric Ignition Co. and F. Н. Hall. 7,886. April 2nd. 

RAILWAY AND THE LIKE SIGNALLING SYSTEMS AND APPARATUS THEREFOR, British 
Thomson-Houston Co. (General Electric Co.) 8,986. April 12th. 


ELECTROLYTIC APPARATUS. A. S. R. Wainwright and F. J. Mann, executors of 
the late G. J. Atkins 9,706. April 25th. 


DyNAuO-BLEC TRI MACHINES. Elektricitäts Akt.-Ges. vorm. W. Lahmeyer ard 
Co. 10,998. May 10th. 


SPAREING PLUGS Fon ELECTRICALLY-FIRED INTERNAL COMBUSTION ENGINES. 
Electric Ignition Co. and F. H. Hall. 12,885. May 28th. 


TELEPHONE DICTATING МАСНІКЕ or APPARATUS. W. G. Heys. (K. M. Tutuer.) 
13,311. June th. | 

MACHINES FOR MAKING INCANDESCENT ELECTRIC LAMPS AND THE LIKE. British 
Thomson-Houston Co. (General Electric Co.) 14,861. June 22nd. 

ELECTRO-MAGNETIC SWITCHES OPERATED BY ALTERNATING CURRENT. Allgemeine 


Elektricitats Ges. 16,359. July 19th. (Date applied for under Internationa! 
Convention, July 19th, 1905.) | ; 


PREPAYMENT ELECTRICITY METERS. 


Е. F. Moy, P. H. Bastie and E. F. Moy, Ltd. 28,689. 


J. W. Burleigh. 5,802. 


H. Aron. 17,018. July 27th. 
ee ерш он WORKING WITH TuR50-DYNAMOS AND ACCUMULATORS. 
Grob. 


18,179. August 13th. (Date applied for under International 
Convention. September 19th, 1905.) 


CooriNc or Dynamo- ELECTRIC MACHINES., Allgemeine Elektrieitäts Ges. 19,239. 
Agut 2th. (Date applied for under International Convention, August 
» 1905.) 


JOINTS FOR CANE OR LIKE RODS USED IN DRAIN CLEANING, CHIMNEY BWREPING, 
ELECTRIC CauLR Wire HAULING, AND KINDRED Purposes. Н. Brassington. 
19,566. Beptember 4th. 

APPARATUS FOR CONTROLLING AND OPERATING COAL HOISTS AND THE LIKE ELEC- 
TRICALLY. W. Dixon. 19,917. September "7th. 

ComMUTATOR BARS ғов DyNAMO-ELECTRIO AND LIKE MACHINES, AND THK METHOD 
OF FASTENING THE ARMATURE Соп, CONNECTORS TO восн Bans. В. Elshof. 
10,450. September 14th. (Date applied for under International Convention, 
September 14th, 1905.) 
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APRIL 26, 1907. 


. No. 1,585. 


LOCAL AUTHORITIES AND DEPRE- 
CIATION. 


DxaLrNa with the subject of depreciation with special 
reference to the accounts of local authorities, from a 
scientific, and not from a political point of view, Prof. 
Lawrence К. Dicksee, M.Com., F.C.A., has made a valuable 
contribution to the controversy in his recent lecture to 
the Chartered Accountant Student Society, of London. It 
may not convert the * man convinced against his will who 
remains an unbeliever still," but the author supporta the case 
of provision for depreciation by argumenta which may assist 
the inquiring public and strengthen the position of accountants 
employed by local authorities in insisting upon correct book- 
kceping, even at the sacrifice of the relief of rates. He lays 
down as a root principle that “in its essence an account 
ought always to be capable of being resolved into an account 
of receipts and payments in money, and would in all cases 
so resolve itself, if we were content to wait for an account 
until the undertaking had been brought to an end." 

The Professor's definition of * Depreciation " is the loss 
or shrinkage in value which inevitably occurs in the assets 
which represent the capital equipment of a business, as а 
result of their employment therein, such loss being attri- 
butable to wear and tear, lapse of time, to the march of 
modern invention, or any or all of these causes combined ; 
апа he properly considers that these assets must, be regarded 
as a working expense of the business, from which it follows 
that revenue should be charged with this depreciation 
The apologist for the system of considering the sinking fund 
as providing for depreciation is effectively disposed of by the 
remark that the amount so set aside will'not be available for 
the renewal of these assets, ‘or it will have to be employed 
in the repayment of loans, and the same money cannot be 
spent upon two purposes at the same time” (the italics are 
oars), * and when," continues the Professor, “the original 
loan has been paid off, the local authority can obtain power 
to borrow further moneys for such renewals as may then be 
necessary, thus restoring the s/utus quo." 

If this course be followed, and we think that, in most 
cases, this is really what is done, the current earnings are 
not applied to the provision of depreciation, nor is any con- 
tribution made under the sinking fund. The rule of the 
Local Government Board, Prof. Dicksee points out, is that, 
whenever the renewal of an asset takes place, and provision 
has not been made for the repayment of the whole of the 
original cost thereof, a new loan will only be sanctioned to 
the extent to which provision has been actually made for such 
repayment. 

“Taking the generally received basis of working life of, 
say, accumulators, tools, &c., as 10} years, it is clear that at 
the end of that time they must be renewed. How can this 
be done by a sinking fund under the 24 per cent. tables, say, 
of about 1 per cent. for repayment of the original capital at 
the end of 484 years, when, at the end of 10 years, the 
sinking fund will only have amounted to 11:33 per cent., 
necessitating in the case of the plant in question a charge 
against revenue at the end of the 10 years of 88°67 per cent? 


иаа иаа ааа ааа ааа ee аа аара а аара ааа ааламы | 
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Prof. Dicksee sums up the problem very decisively when sanctioned by the statutory provision usually obtaining | 
he says: “It cannot be said with even approximate permitting the local authority to create a reserve fund — PL 
aecuracy that in practice the statutory provisions with not (usually) exceeding one-tenth of its aggregate capital 
regard to sinking fund adequately solve the depreciation expenditure for the time being. This limit, although no з 
problem." The modus operandi for arriving at the proper doubt fixed without any previous scientific inquiry, will, I у 
provision for depreciation is not attained by any rough and think, be found adequate under all normal circumstances ; А 
ready process, although for practical purposes some general : | 


but the so-called reserve fund—or, as I prefer to call it, 
agreement as to the normal life of the plant may form a ‘reserve (for renewals) fund '—should be built up sys. 


basis. Thus we find that for many classes of plant there is a tematically upon a basis computed by careful calcnlation, 
consensus of opinion as to the useful life, such as an annual and not haphazard out of ‘surplus profite, when there are 
depreciation of 1 per cent. on buildings, 24 per cent. on any. Then, when the necessity arises for renewals to 
mains, 10 per cent. on accumulators, 5 per cent. to7} per be made for which no borrowing is permissible, the 
cent. on machinery, &c., but circumstances so completely cost of such renewals may be borne by the fund, thus 
alter cases, that although 4 рег cent. to 5 per cent. is very reducing it, and permitting further accumulations to be made 


often taken as a fair average, it cannot be accepted as any- ^ out of revenue from time to time. 
thing more than approximate. 


„This plan has already been adopted at my suggestion by 
There аге two items which cannot be estimated, viz., the electric lighting department of one local authority, and 
^ contingencies” and “ antiquation,” which upset many a its advantages are, I think, sufficiently evident to encourage 
promising prospect of profits, although generally affecting the hope that others will gradually fall into line, and adopt 
the capital rather than the revenue account. For instance, the same course.” mE UL 
defective buildings requiring abnormal repaira, serious The shortest remedy would be to constitute a Government 
breakdowns of machinery, are accidents which belong to the audit with a statutory provision for. depreciation, as in the 
category of “contingencies,” and not less important in forms of account provided by the Board of Trade for private 
baffling calculations of results are the constant improve- undertakers under provisional orders. 8 
ments in systems and plant, rendering the original plant 
obsolete, which constitute the item of antiquation.“ — —— 
This is what ee Dicksee calls the “march of modern І 
invention,” which it is impossible to provide for by any | 
tabular estimates, and it seems to point to the necessity of Tramcar dn mds на made тешу oyu 
frequent interim accounts, in order to provide in advance Lifeguards, Pot шору гой the whole of the 
for meeting the altered circumstances. ae ‘street railway” companies of North 
Until the public grasps these principles, it will not under- America. The article in question accused the companies 
stand the electricity supply accounts of local authorities, and of a callous and parsimonious neglect to provide the usual 
will accept, as a matter of course, the payment of an amount and necessary life-saving appliances, at the same time 
in relief of rates as proof of the prosperity of the undertaking. ^ pointing to European, and in particular to English, practice, 
The number of ratepayers who even take the trouble to look аз an example how things ought to be done. | 
into the accounts of their district is infinitely small ; а We believe that the majority of American cars are equipped 
penny put on or taken off the rates excites their interest, with folding “ fenders” of various makes, but on generally 
but the details of the system of accountancy or audit only similar lines. These fenders project several feet from the 
trouble the few, and hence the necessity for some grand- leading end of the car, and are intended to pick up persons 
motherly legislation to protect those who are too indifferent, before they are knocked down by the car itself. Our life- 
indolent or incompetent, to look into the public accounts, guards, on the contrary, act only after a body has passed | 
although these affect their own pockets. The local authorities under the platform. ` 
must be persuaded or compelled to adopt sound methods of The trigger guard bas the advantage over the platform \ 
accountancy when they embark in such municipal trading fender, that it is automatic, while the action of the latter 
ventures as the supply of electricity. depends on the driver; but the Street Railway Journal con- 
Prof. Dicksee gives an instance of the efforts ће has made siders that the comparatively low mortality in Europe, and 
in the way of persuasion. This part of his lecture is of especially in England, which is thrown by the magazine in 
especial interest, and we quote it fully, as it contains the the face of the American tramways, is due not to the 
gist of his case. After alluding to the practice of the Local 


greater humanity of the Europeans, but to the lower speeds 
Government Board not to allow moneys to be borrowed for and the better paving. 
renewal purposes to an extent exceeding the provisions . 


Unfortunately the defence is weakened by misleading 
already made for the repayment of that portion of the laan, statements about European speeds and guards. Undoubtedly 
he goes on to say: — We cannot even go the length of the English average speed does not approach the American, 
saying ‘It will be all right a hundred years hence,’ for, in and for very good reasons probably never will, but the 
one way or another—that is to say, either in lump sums as suggestion that our сагв run only a little faster than horse- 
renewals take place, or reasonably equitably apportioned cars is liable to produce the impression that the maximum 
over the various years, if due provision be made for the con- speeds are little higher ; and it is quite opposed to the truth 
tingency in advance—the cost of those renewals for which to say that the European wheel guard " is a crude affair, 
no borrowing is permitted wi/l have [o be borne by revenue; somewhat similar to that formerly used on cable cars in the 
and, inasmuch as there is a further rule that borrowing is States, though ample for the speeds prevailing. We can 
not allowed (save within somewhat narrow limits) in respect assure the editor of the Journal that the great majority of 
of expenditure that has d been incurred, it is not the cara running in Great Britain to-day have ап auto- 
even possible to get straight later on, when the original 


matic lifeguard under each. platform, which is capable of 
loan period expires. Thus, in any event, the statutory picking up unharmed, as one did a few weeks ago, a sledge 
sinking fund will not suffice to keep the undertaking ^ with three boys on it. The exceptions to this rule are found 


going. Further charges musi be made against revenue, as 
representing part of the cost of renewal of what we may, for 
convenience, call the * short-lived’ assets. And thus, in 
spite of its avowed policy to merely maintain the s/a/us quo, 
the Local Government Board in 


in Liverpool, and, perhaps, a few other towns where special 
forms of guards—not mere wheel guards—are in use. 
The impression that life is held rather more lightly in 
many well-populated parts of America than їп other 
practice requires local civilised countries has gained a strong hold throughout 
authorities to accumulate a certain amount of capital on Europe, and it has been brought about mostly through the 
their own account. This is, and must in all cases be, the heavy annual crop of traffic accidents ; but we do not doubt 
inevitable result of an equated loan period. That being so, for one moment that the street railway companies over there 
the only prudent course, it seems to me, is for éach local are just as anxious to avoid personal accidents ав we are, and 
authority to have a careful calculation made, and asa result it would be the height of impertinent self-righteousness (0 
thereof, to compute the annual sum that it ought to charge. suggest that we have keener instincts of humanity ; however, 
against revenue, in addition to sinking fund, in order to the fact remains that the percentage of fatal accidents on, or 
equalise the expenditure that will necessarily be incurred on by, public vehicles of every kind in England sets a pattern to 
the renewal of these ‘short-lived’ assets. Such a charge is the world, not excluding North America. 
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PUBLICITY ANOTHER POINT OF VIEW. 


| COMMUNICATED. ] 
So much has been written recently on the subject of 


publicity in connection with the distribution of electricity 


and the sale of small current-consuming devices, that it is 
difficult to say anything new from this point of view. An 
excellent series of articles has appeared in this journal, and 
other English journals have dealt more or less seriously with 
the same topic, whilst in America they have advanced 
beyond the talking point, and are actively engaged in the 
doing. In this country the next move is with the electricity 
undertakers. These extremely conservative bodies have 
been told what to do in order to save their undertakings from 
stagnation (if nothing worse). They are now believed to be 
debating how they may best achieve the desired end by 
paying the minimum of remuneration, and retaining the 
maximum of dignity. 

It may, therefore, be of interest at the present moment to 
deal with another phase of publicity—namely, the work 
which it is necessary for the manufacturer to do in order to 
bring his goods before the notice of buyers, and the efforts 
which he must adopt in order to convert the non-buyer into 
a buyer. 

Most of the large electrical manufacturers now possess a 
publicity department of a sort. But it is unfortunately true 
that most of them have been forced to, create this depart- 
ment against their desires, und they generally treat it in a 
manner which is entirely wrong, and against all recognised 
business principles. A Publicity Department is usually 
arrived at in the following manner: — Literature has to Бе 
published, and the work is first of all done by anybody in the 
respective selling departments who has the necessary time (and 
too often by those who have not). As the business increases, 
it soon becomes apparent that the necessary literature js 
never ready at the psychological moment; that the type of 
each publication differs in style and face; that the blocks 
are not homogeneous : and that the literature does not get 
sent out promptly or efficiently. By the time these defects 
are recognised, Someone ‘is appointed to centralise this work 
and to organise a Publicity Department. The average 
manufacturing firm with a Publicity Department often makes 
some or all of the following mistakes :— 

1. The manager is underpaid. 
incompetent or dissatisfied. A salary of from £150 to £200 
will not find or retain a gentleman who must have real 
literary abilities, imagination, engineering knowledge and 
commercial instincts. 

2. The manager is not allowed to carry out all the func- 
tions attached to his office. This is either through inability 
to recognise its potentialities, or from a desire that he should 
not become too important. The latter feeling is very pre- 
valent in this country, and is generally dominant where the 
administration is in the hands of weak men. 

3. The Department is starved. The manager is expected 
to do all the work with the did of a typist and an office boy. 
He has no time to think, and becomes an artificer in scissors 
and paste. He has to produce cheap literature, and his 
advertising expenses are kept inefficiently low. | 

+. When the firm is doing badly, the Publicity Depart- 
ment is cut down. When the shops are full of orders, it is 
allowed to indulge in all sorts of extravagancies. 

5. The manager is not recognised as an expert at his 
work, but has to submit his work to the fatile criticism of 
Philistines, who are either eaten up with an exaggerated 
idea of the dignity of the firm, or else encourage the inser- 
tion of advertisements teeming with vulgarities. 

6. When the Publicity Department has been organised 
and its routine work is running automatically, the manager 
їз dispensed with in favour of a cheaper man. It is not 
understood that its success depends on а capable guiding 
spirit, to continually think out new ideas and to modify the 

epartment's method to current requirements. 

If, by now, the embryonic Publicity Department manager 
has not been frightened from any desire to enter this sphere 
(or perhaps a full-blown one may have recognised his own 
experiences), he willbe interested to acquire some hints as to 
how a Publicity Department may be carried on, with the 
hope that possibly his fature employers may read these notes 
and take their lessons to beart. 
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list, and the second one to provide suitable literature. 


He is, therefore, either - 


‘attention to this particular class of persons. 
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The object of а Publicity Department is very often lost 
sight of. It is to bring the firm's manufactures before the 
notice of every potential buyer in the most efficient manner, 
with the object of converting him into an actual buyer; and 
when this has been consummated, to retain him amongst the 
firm's customers at all costs. For this reason, the first duty 
of the manager must be to get together a proper mailing 

It is 
of no use having literature if it is not sent out ; whilst it is 
almost as bad to send it out in an inefficient manner. We will 
firat discuss the mailing list. In order to produce this, 
there are several mediums usually available. The names of 
persons in the firm's sold ledgers will serve as a nucleus, but 
it must be remembered that these are names of buyers whose 
custom has already been obtained. They must be supple- 
mented by lists of names provided by the travellers employed 
by the various branches or agencies (if this is possible). 
It is necessary to make this reservation, as the manager 
of a Publicity Department will find that it is a very difficult 
matter for him to get help from any other department. He 
must remember that everyone else has his own special duties 
to perform, and any assistance of the kind indicated can gene- 


‘rally only be given out of standard office hours. Again, many 


travellers will object to give away a list of their clientele, think- 
ing, naturally, that this will subsequently be used to their dis- 
advantage. In short, everyone will be only too happy to 
reap all the benefits they can derive from the Publicity 
Department, whilst they will not be at all anxious to give it 
any assistance. It will be all take and no give. Let us 
assume, however, that it is possible to obtain lists of sorts. 
The next thing to do is to purchase the most recent trade 
directories. With the help of these and of the lists of names 
extracted from the ledgers, &c.,a mailing list can be built up. 
There are two ways of doing this, but, of course, it will be 
assumed that the card index system will be used, as the 
ledger system is antiquated and quite inelastic. 

The arrangement of the cards is а matter that requires 
some thought, and the manager must be guided largely by 
the methods and customs of his employers in doing business. 
The cards should be printed in such a manner that Шеге is 
ample room for the name and address at top, and columns 
should be provided where the titles or numbers of the 
catalogues, and the dates of dispatch can be entered. The 
cards may be printed with these columns on both sides, or 
else the back may be reserved for periodical endorsement by 
the connting-house as to the amount of orders, if any, 
received from the customer. If such periodical examination 
of the cards can be made, this is a great belp, as will be 
explained subsequently. 

As to the arrangement of the cards in the drawers, one or 
more drawers should be reserved for each branch or depot 
district into which, presumably, the company’s business in 
the United Kingdom or elsewhere may be split up, should 
all the country be worked from one office ; it is nevertheless 
convenient to allocate separate districts (determined by 
arbitrary geographical boundaries) to separate drawers. 
Now in the drawers the cards should be arranged according 
to trades and professions, all those cards under one heading 
being in alphabetical order of names, and all the trade 
sections being separated by clearly marked guide cards. It 
is easy, then, to pick out all the names of any one trade in 
any or all of the districts, should it be required to give 

It may, how- 
ever, be found more convenient to allocate a reparate trade to 
each drawer, dividing the latter up into separate districts, but 
the net result is about the same. 

Now, it will be seen that if a periodical endorsement of 
the cards can be made by the Accountants Department, or 
better still, if a press copy of each order received be sent to 
the Publicity Department, the drawers (and therefore 
cards) can be divided into two most useful main sections— 
namely, customers and non-customers. This would, of 
course, necessitate a duplicate set of ‘drawers, but as soon as 
a card in the non-customers' division is endorsed with an 
order, it can be transferred to the equivalent section in the 
customers’ division. Whilst customers will then have the 
normal attention paid to them in the matter of literature, 
non-customers can be worried by abnormal attention Бой by 
dispatch of literature and calls by travellers. Once a year, 
say, the customers’ cards may be examined, and a special note 
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taken of those who have not sent a reasonable number of 
orders, with a view to further action. Other methods of 
dealing with the cards may suggest themselves according to 
the methods of the firm, as already stated, but the foregoing 
remarks will serve as a general guide. 

An important factor in connection with the upkeep of an 
efficient mailing list is that arrangements should be made for 
automatically checking the names from time to time. 
lists, or duplicates of them, should be sent to the branches or 
agents periodically for them to look through, in order that 
liquidations, deaths or removals may be duly noted, and new 
names added; also, the branches should send to the Publicity 
Department all information of this sort that they may acquire 
during the course of business, and they should make weekly 
or monthly reports tabulating particulars of the publications, 
that have been handed to customers and others, so that this 
information may be noted on the cards. In the case 
of isolated dispatches of publications, this work can 
be done by hand, but when new literature is sefit out in 
bulk, it is better to use an indiarubber stamp in order to 
save time, The stamp should be made to fit the space 
available on the cards, and a suitable supply of rubher type 
should be kept. Suppose then that catalogue No. 10 is 
dispatched to certain classes of buyers, it i8 quite sufficient 
to fit the stamp with the number * 10," and with the date, 
вау, “ 13/7/07," so that these figures come in the columns 
headed publication " and * date” respectively. Ifa larger 
quantity of literature is sent out, so that there is not room 
to enter it in detail on the card, a reference letter шау be 
stamped instead, and a key-book kept for the purpose. In 
fact, it is a very good plan to do this in all cases of bulk 
distribution, entering in the key-book under the reference 
letter the date, nature of publications, classes of persons to 
whom sent, and quantity to each district. 


(To be concluded.) 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earlicst possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Cost of Living in South Africa. 


It is very gratifying to the writer of the article on the 
above subject to find that it has proved of sufficient interest 
to inspire a letter—presumably from South Africa—signed 
by E. E. H.,“ which appears in your issue of April 19th. It 
is also pleasing to note that the statements in the article are 
by this gentleman admitted to be “ quite reliable." Based, 
as they were, on six years' residence in South Africa, which 
residence ranged between Cape Town and Beira, it may be 
fairly claimed that they at least ought to have been во. 

First, allow the writer to eay that the article was intended 
for those engineers who may be contemplating a journey to 
South Africa in order to improve their positions in life, and 
not for those people who are already in the country. An 
endeavour was made in the article to avoid all unnecessary 
trivialities, and merely to place before such intending emi- 
grants, in this country, a few cardinal facts from which their 
own deductions might be made. For instance, if the average 
receipts and expenses of life of a “superior artisan" or 
‘locomotive driver " are given, it should not be impossible 
to ascertain approximately what the corresponding figures 
should be when applied to a resident engineer, «c. More- 
over, in relation to Cape Town, an equivalent was made by 
mentioning that the cost of living indicated would about 
equal that obtainable in London for £6 per month. | 

It is unfortunate that the criticism by “ E. E. Н.” deals 
mainly with what might have been said in the article, instead 
of that which was actually stated. There would have been 
no difficulty in writing an article of five or six columns on 
the subject ; the difficulty was rather to deal with the matter 
at all comprehensively in less than two columns. 

The argument, if any, contained in paragraph four of 
* E. E. H. 's“ letter is not easily discernible. The article 


Tbe- 


did not say that if a certain class of living costs £6 per 
month in (‘ape Town, that amount could not be extensively 
increased, say at the Grand Hotel of that city. 

The average cost of living in Natal ts cheaper than that 
in Cape Town, and it is borne out by experience, if only 
by the writer's. He was personally, acquainted with a 
middle-class boarding establishment in Smith Street, Durban, 
where the charge for the partial use of a bedroom and three 
meals per day (two consisting of six or seven courses each) 
was £4 10s. per month. This cannot usually be obtained 
so cheaply in Cape Town, nor is it, it must be admitted, the 
rule in Durban. 

Laundry bills were certainly not considered in the article: 
neither did it mention (nor does “ E. E. H.") that owing 
to the smaller size of Durban one can live within easy 
walking distance of business quarters (impossible on the 
same scale in Cape Town)—thus saving tram fares for the 
purpose. In making this criticism, ** E. E. Н.” has him- 
self made а “ serious omission," in that he has forgotten to 
mention that where washing suits are worn, the cost of 
cleaning starched shirts, collars and cuffs is unnecessary, as 
they are often, and sometimes entirely, discarded. In this 
connection, and especially with reference to the concluding 
paragraph of the letter in question, the writer would remark 
tha: when attempting to split hairs one should be careful to 
do it thoroughly. 

The Writer of the Article. 


Braking Operations for Tramcars, ` 


І should like to вау a word or two in reference to the 
article оп p. 628, and also your editorial in the current 
issue of your paper on brakes for tramcars. 

Ав you know, Ї am interested in this subject, but, through 
a different course of experience, I have evidently arrived at 
conclusions different to those expressed by yourselves on the 
method of braking a car. | 

At the present time the method you refer to as * À new 
emergency brake" is, except to a favoured few, clouded in 
mystery; but the results given are not by any means new, 
as I have no doubt just as good results can be obtained by 
other brakes that do not lock the wheels of a car. There is 
one thing, however, very new in the last paragraph of the 
article, where it is stated, ** All the tests helped to prove that 
a car could not be overturned if the brake was applied before 
the moment of the disaster had arrived.” Did the tramway 
company allow of a test on any curve to demonstrate that 
moment ? . 

I have а very distinct objection to the brake mentioned. 
It is merely an emergency brake, it is not the ordinary 
service brake, and that being so, it is just as likely to lead to 
disaster ав any other emergency brake, although it is only 
necessary to touch the button to make it operate. It 1s 
always “ only " the failure of the driver to do the right thing 
at the right moment which brings disaster. 

We have to provide for the man who is likely to lose his 
head in an emergency, and I contend that, for a brake to 
prevent the possibility of such an occurrence, the brake 
which is to be used in cases of emergency must necessarily be 
the ordinary service brake of the car. ; 

There is only one method of control that can give this 
desirable result, and that is the regenerative system., I have 
had a considerable experience with that system in operation. 
I can now write independently and without bias regarding it. 
and it is the only system, in my opinion, that gives а perfect 
control of the car, because it acts instantly and is automatic, ' 
and there are no buttons to press and no levers to operate. 
On the first car ever equipped with ап automatic regenerative 
control system, and then not so perfect as now, I have i 
pulled a car up in 3:5 seconds, when going down a grade of 
l in 18 at 16 miles an hour. At 8 miles per hour, on the 
same grade, the car was pulled up in 1:4 seconds. 

There is nothing better than that given in the records of the 
“ New Emergency Brake," and the regenerative method 18 
superior because it is done by the ordinary apparatus, only 
it is on emergency, done quickly instead of by gradual 
service braking. | 

The regenerative system with automatic braking action 
affords absolutely the ideal method of handling a car under 
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all conditions, and I give concisely the following reasons for 
the opinion I have formed of it :— 

(a) It is the ordinary service brake. 

(b) It is the emergency brake. 

(c) Both the above operations are given by the controller 
alone on the service notches. | 

(d) On emergency а more powerful braking effort is pro- 
duced than by any other known method of braking. 

(e) It performs these functions not by the dissipation of 
energy, but through the recovery of energy. | 

(/) It is more economical in braking than any other 


method. 
(g) The driver can always tell at what speed the car is 


travelling. . 

(^) He cannot exceed the speed limit fixed for the system. 

I am not writing in favour of any particular system; I 
am making claims for //e regenerative method of control, that 
is automatic in its operation, and I consider the manufactur- 
ing companies and those interested in tramway operation 
owe the travelling public a debt which will not be liquidated 
until they take up jointly this system of control and decide 
to have properly designed shunt motors, so that all the 
advantages of safe handling, with economies thrown in, can 
be secured. 

I sincerely hope the Tramways and Light Railways Asso- 

ciation and the B. of T. will investigate this system of control, 
and give tramway managers the full benefit of their tests and 
trials. 
It is not to the public welfare that such an excellent con- 
trol as that of regeneration should be kept back because the 
vested interests of large and powerful companies are strong 
enough to override it, and I think the Board of Trade, who 
are sapposed to have some consideration for public safety, 
are very much to blame for not thoroughly investigating it. 

Safety in operation should be the first consideration, and 
absolute safety can only be secured by the system I have 


advocated above. 
Jno. I. Hall. 
Kingston-on-Thames, April 20th, 1907. 


[We have been, and are, strong advocates of the regenera- 
tive system of control, which, indeed, is making headway ; 
but the vast majority of electric cars are still driven by 
series motors, and are likely to continue so for a long time 
tocome. What is urgently required for these (pending 
their conversion to the regenerative system) is a brake of 
the kind that we have described.—Eps. E. R.] 


Of Dogmatism in Science. 


Your contributor, © W. M. M.,“ in your issue of April 

12th, makes a sweeping charge of dogmatism against the 
present, generation of physicists, which, if justified, cannot 
be too strongly condemned, and I look forward with 
interest to the instances that “ W. M. M." promises to 
adduce. | . 
Scientists ate freely charged with dogmatism in the 
popular Press by apologists for mystic theories. These, 
however, frequently spoil an eloquently-supported general 
case by giving instances. Personally, I have never met 
with sach an instance which could not be properly described 
as piffle—either founded on misapprehension of facts, or, 
like the example given by * W. M. M.,” erected by them- 
Belves for demolition. I have not met with serious dogma 
in physics, unless the word is stretched to cover the pro- 
ductions of those who essay to be teachers of subjects of 
Which they are not, masters. ч 

Your contributor’s first example is indeed an unfortunate 
one. He makes the entirely gratuitous assumption that 
u and k are each unity for air, and then instances the 
statement that 1// ик = 3 x 10!? ав a choice specimen of 
scientific dogmatism. There is no mystery about the matter 
however, и and к are no/ both unity. In the electro- 
magnetic system the units of magnetic force and magnetic 
induction are so chosen that и = 1 for air. K however, that 
18 the electric displacement per unit electric force, is far from 
being unity; there is no earthly reason why it should be во. 
Its value can be, and has been, determined* by measuring 


* See Maxwell's Treatise on Electricity and Magnetism,” $774. 


` experimentally the capacity of a condenser of such form that its 


capacity can be computed, so far as it depends on the 
dimensions, and thus expressed in terms of the specific 
inductive capacity K. Thus an equation giving к is derived, 
and the value found for air is approximately 1/(9 x 109). 
It is true that in the electrostatic system of unite K = 1 
for air, but in this case и = 1/(9 х 107°), во that in either 
system of units l/v ик = 3 x 10”, This is given 
explicitly by Maxwell. 

„W. M. M." is, therefore, correct in ascribing the error 
to the mixing of systems of units, but the error is entirely 
his own. No physicist in his sober senses. would mis- 
interpret the expression, as W. M. M." has done; for to 
look to the consistency of units becomes, with a little expe- 
rience, a вог of instinct. Accordingly, I doubt very much 
whether Messrs. Lodge, Rücker & Со. would find it 
necessary to proffer the fantastic explanation of the matter 
that “ ҮҮ. M. M." credits them with. 

If your contributor had brought this forward as an 
example to show the lack of grasp of the subject on the 
part of most of the writers of text-books he would have 
been amply justified, for it is very rarely treated as if it 
were understood by the writer. As an example of dogmatism 


in science, however, it i8 a failure. 
F. W. Carter. 


Rugby, April 20th, 1907. 


I quite agree with Mr. Carter that it is an instinct to look 
for consistency in units: so much so that in mathematical 
investigations one seldom troubles to think what units 
underlie the equations, at least until the results have to be 
interpreted numerically. Nor do I suppose that any 
physicist ever really supposed that the velocity of light wasa 
centimetre per second. Му point is that а result due to 
confusion of units, а not unnatural confusion, considering 
that both systems are C.G.S., has been corrected, not by dis- 
covering and setting right the original misconception, but 
by arbitrarily changing the value of the constants и and x. 
These are both defined as unity for air, and they are so 
used in the original equations. I have indicated one way, 
I believe the simplest, in which the equations can be recon- 
ciled without change in the values of » and k; but it can 
be done, and has been done, otherwise. On p. 293 of 
* Electric Wave Telegraphy, Prof. Fleming quotes the 
generalised equations as given by Hertz, introducing a con- 
stant A = 1:0, in order to reduce the equations to a common 
system; and the first three lines on that page, are :— 

* Suppose that we limit our consideration to space 
occupied only by æther, and take the permeability und 
dielectric constant to be unity. Then,” &c. (The italics 
are mine.) 

Sir Arthur Riicker was, I think, the first to suggest 
suppressed, or unknown, dimensions for и and K, in the 
year 1889, and others have followed him blindly. 

I have not Maxwell by me, and am unable to verify Mr. 
Carter's quotations. I will look them up when I have 
an opportunity ; meanwhile I hazard the opinion that 
either Mr. Carter has misunderstood him, or the values 
given for к and и have been added by Maxwell's editors. 

It is hardly necessary to add that I have nothing in 
common with the “ apologists for mystic theories," cited by 
your correspondent. You, Sir, know that J am opposed to 
mysticism, even when masquerading as science. Nor am I 
concerned here with the smaller fry of text-books ; I have 
had my say about them in your columns on a former 
occasion. As for the “ fantastic explanation " with which I 
credit Messrs. Lodge, Rücker апа Co., I should not have 
thought it needful to explain that itis but an exaggerated 
parody of the theory of suppressed dimensions to which I 
take exception. | 

One word more, though it is anticipating part of my 
second article on tbis subject. The definition of electric 
displacement has always seemed to me artificial, an opinion 
which, I find, I share with Prof. J. J. Thomson. It is 
quite possible that it might be во defined that к should 
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be some exceedingly small quantity. But, while that 
definition stands, K must be unity for air, no matter what 


system of units be employed. 
| W. M. М. 


Station Engineers and Contractors. 


The article of ** G. B. B." in your issue of April 19th, 
abounds with food for thought, and if electric lighting is to 
compete with gas, much will have to be altered in the 
methods of station engineers ; some will do their very best to 
help one, while others stand behind their cast-iron rales 
and look on one with contempt. It is in some of these districts 
that the gas company is making much headway ; here is an 
instance that will illustrate my meaning. At a job near 
Lancaster (ate, notice was given to the gas company that 
their service was cut off in the road. At 3 o'clock the same 
day a party of men opened the road, and by 5 o'cloek the 
gas was on. ‘Tell ine the name of an electric supply company 
who would have sent to test, let alone take up the road, 
without “due notice,” and by letter, too: Telephone barred : 
“we don't make appointments to test by telephone," says 
one company. An instance of the want of co-operation. A 
few weeks back, I complained at the length of time a supply 
company took to connect up a job near Balham ; a weck after 
the job was tested, and the light on, I was surprised to 
get а reply from the company, stating that my letter should 
have their best attention, and they hoped to connect up 
shortly : | 

Here is an instance of rules carelessly compiled. А client 
of mine near Chelsea wanted certain alterations made. 1 
applied to the company for their requirements, and, as 1 
thought, carried them out. In fact, I did more; I fixed a 
main switch which they had quite forgotten to mention. 
When their man arrived to test, nothing was right, and the 
job could not be connected. I went to the office and argued 
the point, and got them to admit that it was possible to 
construe their meaning as I had. Notwithstanding this, 1 
received a letter stating that the work could not be passed 
until I had made certain alterations. ‘They even wrote my 
client, and tried to make trouble that way, but without 
success. Although they will not pass my work, they have 
added my suggestions to the rules, which now make their 
requirements plain and intelligible, but, at the same time, 
more costly than necessary. Still, we hope for better things, 
and trust that engineers will come down during working 
hours to the level of contractors, and see with us to our 


common advantage. 
A. F. Roffey. 


London, S.W., Apri] 22nd, 1907. 


Thermit Welding. 


With refercuce to the article appearing in to-day's issue of 
your journal regarding thermit rail welding, we are sorty 
to see that you are apparently under tlie impression that the 
joint has made better progress abroad, and especially in the 
United States, than in this country, and we think it might 
be of interest to your readers if we stated a few facts 
regarding the actual position. | 

Practically the same number of thermit joints have been 
welded in each country, viz., for the year 1906, 16,530 in 
the United Kingdom, against 17,715 in the United States. 
These numbera represent, computed at the rate of 176 joints 
per mile with 60-ft. rails, about 100 miles of track in each 
case. 

Altogether about 10,000 joints have been welded in this 
country so far, against approximately 30,000 in the United 
States, the American business having been started rather later 
than the English. On the other band, this company has had 
to remove several obstacles which, at the beginning, rather 
impeded its natural development. 

Welding in this country last year was carried out in 
98 different towne, and in 14 cases the orders were given by 
towns which had previous experience in welding. From the 
very fact of these towns having given us repeat orders, there 
would appear to us to be no necessity for anyone to obtain 


their testimony for the joint from abroad, and we believe the 
joint was very well spoken of indeed at the Municipal Tram- 
way Association meeting last year. 

Among the towns where the system has been used toa 
large extent, we may mention, in the first instance, Leeds, 
where since 1903—up to the end of last year—approxi- 
mately 11,000 jointe have been welded; Glasgow with 
5,500 joints, Manchester with 2,700 joints, Nottingham 
with 1,500, Coventry with 1,925, and Leyton with 2,970 
joints. In each of these towns, with the exception of the 
last two, they have carried out their own work. 

There is no doubt that America has a considerably larger 
field for the thermit joint than is the case in this country, 
where new construction work has, to a great extent, been 
done, but we venture to suggest that as to quality of work 
and results, English thermit welding need fear no comparison. 

We might also mention that this company has so far sold 
material for making about 30,000 joints to the English 
Colonies and possessions abroad. 

For Thermit Ltd., 
R. Stutz, Managing Director, 


London, E.C., April 19/h, 1907. 


Fancy Names for Lamps. 


I quite agree with Mr. W. А. Topping in his complaint 
against so many ‘confusing fancy names for lamps, with 
usually no candle-power or current stamped on them. 
also read Mr. R. L. Matthews’ letter, ге ** Tubolite,” in your 
issue of April 19th, but do not quite follow his difficulty in 
stamping the current on his lamps, “ because they are often 
used in series." A lamp which is made for 100 volte aud 
atamped with that pressure, will surely take the same cur- 
rent and also the same watts, whether used singly on 100 
volts or five in series on 500 volts. 

I shall be glad if Mr. Matthews will explain. 

C. W. G. 


Re Patents. 


I am desirous of knowing the opinion of your numerous 
readers as to whether it is feasible or desirable that a body or 
association of experts should be formed to deal with patents. 
It is my idea that there are hundreds of patents every year 
which are being re-discovered ; there are also hundreds of 
patents which never come to the light, either because шапп- 
facturers or others are chary about taking up new inventions, 
or because they will not pay the inventor a royalty or outright 
purchase price. | 

I consider that if a consultative board could possibly be 
formed, the said board could put their seal, во to gpeak, on 
various inventions; a nominal fee could be charged in 
advance for inventions so submitted to them. | 

The inventor could then go to the manufacturer with а 
partial guarantee of the stability of his invention—depending, 
of course, on what the experts said with regard to the 
practicability or usefulness of the invention. 

D. R. Broadbent. 

Tunbridge Wells, 

April 22nd, 1907. 
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LEGAL QUERY COLUMN. 


(Questions addressed to the Editors for insertion in this column sh 
be written on one side of the paper. Free use of fictitious та 
may be made, Answers are furnished by a barrister-at-law.] 
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No. 86.— Restrictive Covenant— Validity. 


“J. S. writes:— Would you kindly let me know through your 
Legal Query column whether a clause in an agency agreement ur 
be valid which prohibited the agent from representing a compe a" 
within, say, three to six months after the agreement was termina’ : А 
% Buch a clause would be valid. Covenants which 1 eae 
sometime employé from entering into competition with his d 
employer are frequently discussed in, and have often been m " 
by, the courts ; the test being —Ів the covenant reasonably nec 
for the protection of the employer” 
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THE CORDINGLEY MOTOR SHOW. 


THE twelfth annual Cordingley Motor Show at the Agricultura! 
Hall, London, N., was bought toa successful conclusion on Saturday 
the 13th inst. Notwithstanding the bad weather which prevailed, 
there was an excellent attendance, and so far as we can learn, the 


SECTIONAL ELEVATION, AUTO-MixTE CAR. 


majority of the exhibitors were well satisfied with the amount of 
business done. This week we conclude our reference to the exhibits 
of interest to electrical engineers. An interesting feature of the 
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MERBCEDES-MIXTE HUB-Moron AND WHEEL. 
А, Commutator; C, Brushes; F, Field coils; D, Cables; S, Axle. 


exhibition was the display of combined petrol-electric cars in 
which, while thc internal combustion engine is retained as the prime 
mover, the power is transmitted electrically instead of mechanically 
to the road wheels. 
Considerable interest 
was shown in the display 
of vehicles built on the 
Henri Pieper system by 
La SOCIETE T Abro-MixTE, 
of 65, London Wall, E.C., 
and Liége, Belgium. The 
vehicles in outward appear- 
ance closely resemble the 
standard design of petrol 
cars, the machines on view 
including an elaborately 
finished limousine well 
adapted for touring pur- 
poses. The above system 
was described in the ELEC- 
TRICAL Revirew of May 
4th, 1906. The arrange- 
ment ie briefly as follows: 
A petrol engine drives a 
shunt-wound dynamo 
keyed on to the main 
shaft; the dynamo works as a motor or generator, according 
as the E. M. F. is inferior or superior to that of the battery. In 
the first case it produces an excess of power; in the second it absorbe 
the excess power supplied by the engine. The battery is always 


- rotates. 


maintained in a state of charge by the dynamo, and serves besidés 
its rôle of reserve power, for the starting of the engine, for the 
clutch and brake, for ignition, lighting, and any other accessory 
services, such as foot-warmers, electric signals, &c. The rotary 
Ppeed of the engine is limited to that imposed by the dynamo 


which it drives; and the latter is of the four-pole type, 
with series drum winding 


and shunt excitation, pro- 
vided with ¿auxiliary com- 
mutation poles with 
feries excitation, which 
assures a good commuta- 
tion. The carburetter for 
the engine is provided 
with an electro-magnetic 
regulator; it is of the 
ordinary Longuemare 
tlost-feed type, the mix- 
ture admission valve being, 
however, controlled auto- 
matically by the action 
of a soft-iron core вив- 
pended by a spring, and 
placed in a solenoid with 
two windings. One of the 
latter, of fine wire, is 
shunted across the ter- 
minals of the battery. The 
other winding — a serics 
one — is placed in the 
circuit connecting the 
dynamo to the accumulators. The tension of the spring, which 
carries the core, is so regulated that when the accumulators 
are properly charged, the dynamo neither produces nor absorbs 
current, the petrol engine developing just the necessary power 
to drive the car at its regulation speed, and to keep in move- 
ment tbe generating plant so ав to supply the small current 
necessary for the auxiliary services of the battery. Great advan- 
tages are claimed for the system in the way of simplicity of 
control, &c., and the makers state that with an equal maximum 
power, the chassis of the Auto-Mixte is no heavier than that of 
an ordinary petrol car, the weight of the parte suppressed in the 
latter being equal to, if not exceeding, that of the dynamo and 
accumulators. 

Тнк MERCEDES ELECTRIC Co., of 124, Savile Row, London, W., 
exhibited а 45-H.P. touring car and a 40-H. p. single-deck 34-seated 
bus on the Mercedes-Mixte system, which has been developed by the 
Austrian Mercedes Co., of Vienna. ТЪе prime mover in both these 
vehicles comprises a four-cylinder engine. In place of the clutch and 
gear box of the ordinary petrol car, a small dynamo is mounted on 
an extension of the crank shaft of the engine, the current generated 
being transmitted to a lever-actuated controller of the type uscd 
on electric motor-cars, and thence to two series-wound motors, 
built up in the hubs of the rear road wheels. The motor 
shell forms the wheel-hub proper, and is itself formed with a 
central bearing, receiving the axle upon which tbe road wheel 
Each armature is keyed to the hollow axle, through which 
the motor leads are taken, and secured by a nut and lock nut; 
while around the armature, and solid with the shell, are the fields. 
These rotate to turn the wheels when the current is transmitted, 
series fashion, to the armature; the commutator and spider on 
which the contact brushes are fixed being inside the hub-plate on 
the outer side of the wheel. This plate is secured by some half- 
dozen screws, the removal of which exposes the commutator and 
brushes, which can thus be examined in a very few minutes, if 
necessary. In the Mercedes-Mixte system no accumulators are 
used, and as the hub motors are independent of each other, 


another advantage accrues, in that it obviates the use of 


the usual differential gear, as well as all mechanical power 
transmission apparatus. The braking system is also interesting. 
The mechanical brakes, actuated respectively by a pedal 
and a hand-lever, are of the internal expanding and band types 
seen on ordinary petrol cars. It may be noted, however, that 
as the pedal brake comes into action, it operates a switch which 


Puan, HanT-DonTNALL CHASSIS. 
A, Motor: C, Generator; D, Clutch; E, Motor; F, Cardan Shaft: G, Differential Gear. 


cuts out the current for the time being, from tbe dynamo to the 
motors. In case of failure of the mecnanical brakes, an electric 
brake may be immediately constituted, with the whole power of 
the petrol motor behind it, by simply reversing the current to the 
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motors from the dynamo, by means of a reversing switch. 
Great hill-climbing efficiency is claimed for the system, for the 
engine can be run at its maximum speed, the dynamo and 
electric motors being designed to take this without being over- 
loaded. The same company exhibited a four-seated electric 
brougham, in which the hub motors are supplied with energy in the 
usual way from a battery of accumulators carried under the 
driver's seat. | 

THE HangTr.DugTNALL SYNDICATE, Lro., attracted considerable 
attention with an exhibit of a handsomely-finished double-deck 
petrol-electrical 'bus, the electrical arrangement of which was out- 
lined in our issue of February Ist. In this case the engine is 
coupled direct to a four-pole polyphase generator, a small 1:5-kw. 
series-wound  continuous-current exciter and опе half of a 
special magnetic clutch. The spindle of the otber portion 
of this clutch passes through a polyphase induction motor, a 
universally-jointed or cardan shaft thence conveying the power 
through a worm gear drive to a rear live axle. The motor is 
only employed when putting the car into motion or on steep hills, 
for a3 soon as a fair rate of speed is attained the magnetic clutch 
engages, and the power of the engine is then transmitted direct 
to the rear road wheels, the generator and motor turning idle. It 
is claimed that the car can be driven on the direct drive, that is, 
without the intervention of the generator and motor, at as slow a 
speed as 4 to 5 miles per hour, simply by controlling the admission 
of gas to the engine, the electric system being only called into 
operation on starting or on climbing steep hills, when the load 
may be too great for the existing gear ratio. The engine is put in 
operation in the ordinary way, and as soon as the car is 
ready to start, the small continuous-current exciter on the 
generator spindle supplies an excitation current at low voltage 
to the alternator field windings. Polyphase current is thus gene- 
rated, and transmitted through reverse and two-speed switches to 
the stator windings of the motor, and thence to the rear axle. As 
soon as the car gets away, a direct drive is obtained by placing the 
magnetic clutch winding in series with the field of the generator, 
which weakens the field, and at the sametime brings the clutch gently 
into contact. As soon as this takes place, a bridge-piece sbort- 
circuits the generator field, and the exciter then only furnistes 
energy to the clutch windings, which give a firm grip and a direct 
drive at about 12 miles an hour. Should it be necessary to stop and 
restart on a steep gradient, the two-speed switch is placed in the low- 
speed notch. This gives increased torque at the road wheels, the 
engine running its maximum speed and driving the car slowly. When 
the vehicle is pulled up sharply, the exciter field is short-circuited 
before the brakes are applied, and in starting off, the exciter cannot 
pick up again until the drivertakes his foot off the brake-pedal, and 
tbe band brakes are clear of the drums. The bridge contact then opens 
up the field, allowing the exciter to build it up, and the car starts 
again. A further feature of the system is a magnetic brake, which 
automatically comes into operation when descending hills. The ‘bus 
exhibited was driven to the show from Luton rid Dunstable, а 
distance of 40 miles in just under two hours on a petrol consump- 
tion of one gallon per 6:667 miles. The system, as will be seen, 
is quite а new departure, and we shall watch its further develop- 
ment with interest. 

In addition to the 2-ton electric delivery lorry referred to in our 
last issue, TuE IMPROVED ELECTRIC Traction Co., Lrp., of Cock- 
spur Street, London, 8.W., had on view the chassisof an interesting 
American-built electric car suitable for use as a delivery vehKle 
or public service machine, inasmuch ав four electric motors are 
provided, one to each road wheel. They are supported from the 
axles, the power being transmitted direct through enclosed spur 
gearing ; the motors are each of 4 H.P., but are so designed that 
they are able to withstand a considerable overload. The axles of 
the car are of special construction, and a noteworthy feature is that 
the steering pivots of the front wheels pass directly through the 
forward motors. The electrical energy is furnished by a battery 
of 44 Chloride accumulators, the capacity of which on one charge 
is stated to be sufficient for a run of about 45 miles. 

In the gallery there wasthe usual collection of motor-car accessory 
exhibits, among which were accumulators, magnetos and other speci- 
alities used in connection with the ignition in petrol motors. Messrs. 
J.C. LYELL & Co., Lro., Westminster, among other articles, exhibited 
a novelty in the Zulu" change-over switch, for use on cars having 
two systems of ignition, and enabling a change-over from the coil 
and accumulators to tbe magneto to be readily made; Messrs. 
Harry W. Cox, LTr., showed induction coils of their own manu- 
facture, and the “C. M." accumulator, the feature of which js the 
design of the grid and the method of connecting it up. THE 
PRESTED MiNER's Gas INDICATING Lamp Co., Lro., Holloway, had 
on view a range and their Prested accumulators, coils and sparking 
plugs; while THE GRATZE PATENTS AND ENGINEERING SYNDICATE, 
LTD». were present with a range of accumulators for ignition and 
carriage, and a new synchronised high-tension distributor, in which 
the wires are stationary. 
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Trade of Siam.—In a recent report, the French Consul at 
Bangkok states that the total imports of electrical apparatus into 
Siam in 1905 were valued at 278,918 ticals (about £16,160); the 
total trade was aivided as follows amongst the several supplying 
countries :— United Kingdom, 185,938 ticals; Germany, 34,739 
ticals; United States, 19,186 ticals ; Singapore, 17,797 ticals (these 
were probably all transhipped at Singapore); Hong Kong, 13,734 
ticals ; other countries, 7,524 ticals. 


PARLIAMENTARY. 


Great Northern and City Railway. 


А SELECT COMMITTEE of the House of Commons, presided over by 
Mr. D. A. Thomas, met on Thursday, April 18th, to consider the 
above Bill. 

Mr. E. Moon, K.C., opening the case, said the promoters sought 
powers for the purpose of constructing an extension of the present 
line in the direction of the City. It was quite a short extension, 
but a very important one. Incidentally they had to ask the 
Committee for an extension of time in order to acquire certain 
lands which were authorised to be purchased for the purposes of the 
extensions in 1902. Moorgate Street was never intended to be the 
ultimate termination of the line—it was always recognised that it 
would be necessary to extend it to Lothbury. Although the distance 
was only 400 yards it made all the difference in competing for 
traffic. This proposal was opposed by the Corporation of London 
in 1902 on the ground that the extension was not wanted, and that 
the capital could not be found. The Committee, however, at that 
time found that the extension was required, as did the Traffic Com- 
mission. The cost of constructing the line was estimated in 1902 
at £200,000, but experience bad shown them that owing to the use 
of compressed air, it would cost another £20,000— £220,000 in all. 
The company had powers to raise the necessary capital, but having 
regard to the condition of the money market, they had not 
thought fit to do so as yet. £34,000 had already been spent in 
connection with the extension, including the underpinning of a part 
of the Bank of England, so there could be no pretence for saying 
that the company did not intend to go on with the work. The 
only opponents to the scheme were the Corporation, and be 
supposed they were coming to say, as they did in 1902, that they 
could not raise the necessary capital. 'Times, however, were 
improving, and there was no doubt that, as soon ав the condition 
of the money market warranted it, they would be able to raise the 
capital, and proceed with the extension. Nobody had been harmed 
by the delay, and & further extension of time for another three 
years could not damage anybody. 

Sir Doveras Fox, chief consulting engineer to the company, 
said that the extension would be a full size 16-ft. tube railway. 
They carried 16 million passengers last year. Preliminary works 
in connection with the extension had been carried out. They had 
also constructed their generating station of such a size as to deal 
with the extension. | 

Evidence in support of Counsel’s opening statement was then 
called. 

On Friday, April 19th, Sir R. LiTTLEB, on behalf of the City 
Corporation, called Mr. A. C. Morton, M.P., chairman of the Streets 
Committee. He said that in 1902 the Streeta Committee considered 
the matter, and came to the conclusion that the railway should 
not be extended beyond Moorgate Street in consequence of the 
difficulty of managing the City traffic. They thought there would 
be less need for the extension when the Northern tramways of the 
London County Council were electrified. 

Your position is that it is better to have these stations on the 
radius of a small circle rather than to bring everybody to the Bank 
or the Roval Exchange ?—I have come to the conclusion that it is 
absolutely necessary to assist the police in managing the traffic. 

Further examined, WiTNESS said the Streets Committee were 
opposed to having more than two tubes in any of these streets, in 
consequence of the danger to property. 

Sir RALPH LiTTLEB then addressed the Committee on behalf of 
the City Corporation. He said that the Corporation viewed the 
proposal of the railway company to construct this line with great 
anxiety. The Corporation were opposed to the running of trams 
within their area on the ground of danger to life and impediment 
to traffic, and Parliament nad always supported their views. They 
always endeavoured to assist the public with their means of getting 
access to and from the City, and he mentioned that the Corpora- 
tion were spending over a quarter of a million in widening Black- 
friars Bridge, во ав to allow the trams to pass over the bridge. He 
did not think the proposed line was of any practical use. They had 
been told before how profitable these underground tubes were, but 
what was the fate of the Inner Circle? Was that successful? He 
thought not. The company had no powers to construct the line at 
the Bank, for their powers for acquiring the land had expired. The 
Committee granted the company Parliamentary powers in 1902, 
when the company came in defiance of the opinion of the Corpora- 
tion, who considered that the scheme was bad, their finance bad, and 
the line altogether undesirable. What prospect was there of getting 
the fare of 24d. for 34 miles, when such companies as the Central 
London carried passengers 8 miles for 2d., and the Metropolitan 
З and 4 miles for 1d. ? The suggestion was ridiculous. The general 
prospects of the company were nil. The company came there with 
that Bill to pay their debts. They intended to raise £560,000, yet 
all they required for the construction of the works was £221,000. 
He contended that the Bill was purely a financial measure. 

Mr. BELLERNES, replying on behalf of the company, contended 
that a charge of 2d. was not a high fare. 

The Committee deliberated in private, and found the preamble of 
the Bill proved. | 


Radio-Telegraphic Convention Committee, 


A srrTING of this Committee was held on Tuesday, April 16th, Sir 
John Dickson-Poynder presiding. 

Mr. Н. Сотнвивт HALL, managing director of the Marconi Co., 
gave evidence. He said the company was formed in May, 1897, and 
it had an authorised capital of £500,006, of which some £300,000 
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or £400,000 was issued. The range of their wireless telegraphy 
gervice covered the whole of the civilised Empire, with the exception 
of Italy. The early policy of the company was to develop 
inventions nd endeavour to secure a monopoly. The result of 
experimenting bad been thatthey had increased the range of trans- 
mission from two to tbree miles in 1896, to 250 and 300 miles at 
the present moment. They had bad sn expression of approval of 
their service from the Board of Trade and Trinity House. The 
War Office had tried their apparatus, but without success. They 
had, however, entered into a contract with the Admiralty. The 
Marconi Со. had also control of the Marconi Marine International 
Oo., which was formed in 1900 to establish communication between 
ships and shore stations. The company had a capital of £350,000, of 
which £240,000 bad been issued. On the board of that company 
were many infiuentisl men, through whom the company hoped to 
get the companies in which they were interested to take up the 
Marconi system. There were also four or five directors of the 
Marconi Co. оп the board. The Marine Co. approached various 
governments and several shipping companies, and tried to sell them 
the wireless telegraphy apparatus. The North-German Lloyd Ship- 
ping Co. purchased an apparatus, and the Marconi Co. aleo installed 
two stations in Germany. In 1901 the Marine Co. was reorganised, 
as the results achieved by the International Co. were not a success. 
The new policy adopted was to carry on a public telegraphic 
service and to sell the apparatus. It seemed clear that the shipping 
companies would not buy tbe apparatus unless an organisation was 
established. Under the old policy of the company, the purchasing 
company had to organise its own service. They therefore found it 
necessary to erect stations of their own, and a number of them 
were built in England, Ireland, and in the United States. The 
company had an agreement with Lloyd's for 10 years, whereby 
they agreed to use exclusively the Marconi system for all messages 
of a maritime nature. When the agreement was signed, Lloyd's 
pointed out that it was desirable that they should join hands, and 
thus strengthen themselves against wbatthey believed wasa private 
arrangement between the Admiralty and the Government, whereby 
in а certain time the Government would take over the control 
of wireless telegraphy. In 1901 an arrangement was made between 
the Admiralty and the Marconi Co., by which the Admiralty 
adopted the Marconi system. After some dispute as to the price 
to be paid, it was finally agreed to accept £100 а year for each set 
used. In 1903 the Admiralty made an offer to pay a royalty of 
£5,000 a year if they were allowed the use of as many sets of 
apparatus as they required. That offer was accepted. It had been 
erroneously stated that the Admiralty paid them £40,000; but that 
was notcso, it was only £5,000. The Canadian Government bad 
also adopted their system, and they had an agreement with the 
Italian Government for 10 years, by which they agreed to use only, 
the Marconi system on their ships. They also had an arrangement 
with the Western Uzion Telegraph Co. relative to the transmission 
of messages. A certain number of competitors had sprung up, but 
the only formidable one was the Slaby system. There were 
other systems, but the company considered that they contained 
the essential features of their system. In one case they brought 
an action against a company in the United States for an 
infringement of their patents, and the case was decided in 
their favour. With regard to the Slaby system in Germany, 
if they took an action against that system, should it be decided in 
their favour, they would have to force the Marconi system cn the 
Government. They had been approachtd by various companies 
with a view to amalgamation, but they had all been rejected owing 
to the ineqnality of the company’s business. The Marconi Co. bad 
180 stations under their control. Their organisation of tbe service 
was £0 complete that one station could send messages to three 
liners passing down the Channel at once. There was no otber 
company which gave a public service. They had two stations 
opened for public service in Holland, J5 in Italy, 24 in British 
North America, seven in the United States, one in Montenegro, 
and on several ships passing up and down the Suez Canal. There 
were 96 vessels equipped with their apparatus, including 39 of 
English nationality, 14 German, nine Dutch, four American, six 
Canadian, and six French carrying on public service. He did not 
know of any Atlantic liners that used any system other than 
the Marconi. Assuming that the Convention were ratified, 
ships of other nations would only be able to communicate between 
ships of their respective nationality. By the Convention, the 
service of wireless telegraphy would be open for anybody to use, 
and he considered that such common use would cause chaos and 
confusion. What they needed was centralised control, and the 
whole service, if it was to prove beneficial, must be adequately 
controlled. They would find that under the rules and 


regulations of the Convention there would be a certain com- 


petitive spirit between ships or individuals desiring communication. 
The operators wonld vie with each other to obtain first possession 
ofthelines. Their company eliminated that difficulty by means of 
л bonus system. 'ТҺе bonus, however, was only given on the strict 
understanding that all the regulations of the company were observed. 
It was not true that their operators had informal conversations over 
the lines; all transmissions were bond fide messages. All their 
stations were under central control, and no company could possibly 
work their lines satisfactorily unless they had an adequate control. 
Every other Government was agreed tbat, per se, the Marconi 
system was the best owing to tbe complete organisation 
of ite service. He was of opinion that the Convention would have 


‚ а retarding effect upon technical and scientific progress in wireless 


telegraphy. Their company had expended £700,000 on developing 
the buainess. The German Government gave their support to any 
scheme brought up by a German firm, but in England that was not 
во, It had been said that the success of the Marconi Co. was due 


to the licences that they obtained from the Post [Office in 1904. 


That could not be, for in 1903, Germany was saying that the Marconi 
Co. was getting a monopoly, and urging the Government to take up 
some scheme of wireless telegraphy. At the recent Conference in 
Berlin, New Zealand was not represented, and Canada had never 
been consulted on the question of a Convention, and be had reason 
to believe that several other Colonies would not agree to the Con- 
vention. Before the Colonies could express their views on the 
Convention, they had to accept it. He considered that the wireless 
telegraph companies | concerned should have been allowed to be 
present at the Conference, and certainly the Marconi Co. should 
have been allowed representation. Great Britain had not forced 
intercommunication with ships at sea. In conversation with him, 
a number of delegates had expressed the view that the Convention 
was an absurdity. As regarded the voting for the articles of the 
Convention, he believed that Japan was instructed to follow 
England, Russia followed Germany, and the Portuguese delegate 
voted the same as France did. 

Questioned by Mr. бүрхкү Buxton, Wirx ESS said that Sir 
Wilfrid Laurier himself bad written to their agent that Canada 
had not been consulted, and he (the Premier) took the view that 
it was necessary to have one system in use, and that it must be 
restricted to the nature of a monopoly. He spoke on the authority 
of Mr. Henniker Heaton for saying that New Zealand was not 
represented at the Conference. His company bad an agreement 
with a Dutch shipping company for the exclusive use of 
their system. He was not aware that his company had an agree- 
ment with the Argentine Government to the same effect. ‘Their 
patents could be obtained by the Government if a special 
Act was passed to acquire them, but he: did not think the 
terms of the Post Office agreement would have been complied 
with if such an Act were passed. At the time the 
agreement was made the Government were considering 
the question of a monopoly, but on the Saturday previous to the 
Monday on which the Bill was to be read in Parliament, they had 
a notification from the Post Office, saying that they would recon- 
sider their decision, and the outcome of it was that the agreement 
was entered into between the company and the Post Office. Lord 
Stanley biwself said that he would see that the terms of the agree- 
ment were carried out. If two ships were endeavouring to com- 
municate with one station at the same time, confusion would arise 
unless the ships were controlled by one company. He did not 
think it would be necessary to have more rules and regulations if 
one authority bad control over the service. The percentage of 
errors in the large number of words his company bad to deal with 
was 42. thus proving that if one company had control, the service 
could be properly worked without confusion. He considered that 
the terms of the Convention were impracticable for other countries. 
Italy signed the Convention subject to the Marconi Co. agreeing to 
all the terms; if the company did not, there could be no inter- 
communication. Previous to the Conference the company offered 
to release various nations from their contracte, but they refused, 
considering that the Marconi system was the best for their use. 
America could not sign the Convention until they legislated, and 
that could not be done until December. If the Convention did go 
through, the company could escape through certain articles in the 


‘agreement. 


Replying to Mr. Lamuert, WITNESS taid be thought if the Con- 
vention were tatified it would be of a distinct disadvantage to 
Britisb defence interests. He was not aware that representatives 
of the War Office and the Admiralty had expressed views in an 
opposite direction to the Committee, but he thought their evidence 
was very contradictory. The British delegates obtained the 
“ ехешр!еа " stations. Seven Governments reserved thcir opinion 
as to signing the sgreement if the “exempted stations were not 
granted. Intercommunication could be forced between ships, but 
Great Britain did rot intend to do that. If those seven powers 
had stood out of the Convention it would have become abortive. 
He thougbt that the attitude of the Admiralty bad utterly changed 
since the Conference. Before the Conference they were against a 
monopoly, but now tbey were in favour of it. In August, 1906, the 
War Office and the Admiralty were of the opposite opinion. 

Replying to Mr. LEE, Mr. HALL, said he based his assertions on 
а conversation he had with delegates to the Conference. To ratify 
the Convention would beto benefit other countries, and he thought 
that England should l«ok well into tbe Convention, ав it was on 
the initiative of foreign countries. He asked the Committee not to 


ratify the Convention. 
The Committee tuen adjourned. 
On Thursday, April 18th, a further sitting of the Committee was 


held, when Mr. JohN GavEy, pest evgineer-in-chief to the Post 
Office, said that in 1896 it was found that the progress of wireless 
telegraphy was seriously hampered by the fact thet mutual inter- 
ruptions occurred; over a rapge of 60 miles, and in the narrow 
surroundings of England, chaos resulted. It did not make any 
difference what system was used, and he considered tbat, with inter- 
communication, interference was inevitable. It had becn found 
that merrages could be interpreted at a distance of over 200 miles. 
Such interference could be minimised by baving strict regulations 
and rules, апа with this object in view, the articles of the Conven- 
tion bad been most carefully drawn up. Based on the experience of 
the delegates, it was found that a wave-length of 360 metres was 
suitable for ships communicating with the shore, and of 600 metres 
from ship to ship; 600 to 800 mefres was a sufficient range for 
Government purposes. Communication could be established between 
places 80 miles apart without undue interference, if rules and regu- 
lations were enforced, and if such control were not exercised, a 
distance of only 50 miles would be subject to interference. It was 
certainly a question of regulations, rather than of wave-lengths. 
Ships were required, under the articles of the Convention, to com- 


, municate with the shore station nearest to them. It was also 


—ͤ —. “bPP—.K I ENS ME I RE ñ SE DS DC UE MENT TE EEL . ЧЫ чы = СУЫ ШЕ С EN EE SNP E ar, 


614 


THE ELECTRICAL REVIEW. 


[Vol. 60. No. 1,535, APRIL 26, 1907. 


necessary, under the Convention, to employ skilled operators only ; 
if an unskilled operator were employed, he might throw the whole 
service into chaos. Great Britain would, of course, have no redress, 
if she did not sign the Convention, if any interruption occurred, for 
the other countries would only be carrying out their duties as enforced 
upon them by the Convention, and she would undoubtedly lose the 
bulk of her traflic, which was the greater proportion of that done in 
Europe. In his opinion, the Convention ought to be ratified by 
England. 

Questioned by Mr. Gwyx, Witness said that tbe range of 
the apparatus on ships varied from 60 to 100 miles, according to 
the climatic conditions, but the average was about 80 miles. He 
did not think ships could correspond with stations beyond that 
distance with any certainty, but if England stood out of the Con- 
vention, he thought that the ships of other nations would install 
apparatus of a more powerful character, so as to communicate with 
places at longer distances. Negotiations were in operation, at the 
time Signor Marconi sold his patent to a company, for the purchase 
of them by the Post Oftice, but owing to Signor Marconi's actions 
the negotiations were abruptly broken off. The number of stations 
along the south coast were quite adequate to deal with the traflic. 
The cost of erecting stations was anything from £500 to £1,000, 
according to the class of apparatus fitted up. 

Answering Mr. West, Mr. Gavry said that one of the benefits of 
the Convention would be that all ships or shore stations would bave 
to converse in such а way as to avoid as far as possible any inter- 
ruption. 

Replying to Sir CLIFFORD PARKER, Witness said that there was 
a sort of organisation in the United States. The Western Union 
Telegraph had 42 ships fitted up with wireless apparatus, and he 
understood that they used intercommunication between the ships 
and the States. At present no ships fitted with the Marconi system 
could intercommunicate. 

In answer to Mr. ATKINSON, WITNESS said that, assuming 
England did not sign the Convention, and ships now using the 
Marconi system continued to use such system, they would, of 
course, ultimately have to give it up, owing to the fact that they 
must not intercommunicate. Co-operation he considered- better 
than monopoly. The success of the Convention did not depend 
upon what system was used, but upon proper organisation and control. 
The ratification of the Convention would undoubtedly have an 
effect upon the sales of the Marconi apparatus, as other systems 
would quickly be brought into use. He had no reason, however, to 
assume that the companies would reject the Marconi system. 

In reply to Mr. Lampert, Mr. Олук said that the British dele- 
gates were fully met by the foreign representatives. He knew of 
no objection to the Convention other than that of the Marconi Co. 
He characterised the remark that the Post Office delegates had 
unduly influenced the Admiralty representatives as childish. 

Answering Mr. SYDNEY BUXTON, WiTNESS said that there were 
63 commercial stations owned by the Marconi Co. and 123 by 
various other companies, From January to December, 1905, the 
total number of messages rent to ships from shore stations was 541, 
and from ships to shore 10,297. For the same period in 1906, the 
numbers were 1,036 and 13,498 respectively. 

Capt. E. F. INGLEFIELD, R.N., and recretary of Lloyd's, also 
gave evidence, and said that Lloyd's had some 1,300 agents and 
gub-agents, who, in addition to the important duties which they 
performed as the representatives of the Corporation, were specially 
charged to transmit at once all the latest maritime intelligence 
from their respective districts. The most important stations were 
those situated round the coasts of the United Kingdom, which was, 
owing to its geographical situation and the predominant part 
which it played in the business of the world, the principal focus of 
ocean commerce. Ever since the inception of wireless telegraphy 
the Committee of Lloyd's had closely watched the development of 
the Marconi system, and had conducted experiments with other 
systems at a cost to themselves, up to September, 1901, of about 

£4,500. In September, 1901, an agreement was concluded with 
the Marconi International Marine Communication Co. (an off-shoot 
of the Marconi Wireless Telegraph Co.); but this agreement was 
varied in certain respects by the “Terms of Settlement" arrived 
at between the parties in November, 1905. The following Lloyd's 
signal stations had been equipped with the Marconi apparatus 
under that agreement :— 


Inishtrahull Equipped April, 1902. 
Malin Head » » 1902. 
Brow Head н December, 1902. 
Fastnet á February, 1904. 
Port Said a March, 1905. 
Port Tewfik : ae 7 Р 1905. 
Butt of Lewis... his Mic cur April, 1907. 


Flannan Ielands 
Tory Island 
Dunnet Head... m 


The Brow Head station was equipped by the Marconi Co. for 
their own purposes. Unfortunately, within two years of the con- 
clusion of the agreement, differences arosc between Lloyd's and the 
Marconi Companies. Litigation took place as to certain matters, and 
some of these were still sub уиге. As matters then stood in 
reference to wireless telegraphy, it appeared to the Committee of 
Lloyd's desirable, in order to avoid complications, that one system 
rather than s multiplicity of systems should be used for commercial 
maritime signalling (in which alone Lloyd’s is concerned), and no 
other system than the Marconi system could be said to be in 
genera] use in the United Kingdom. The statements in 
the preamble appeared to bave been made on the assump- 
tion that intercommunication might not be possible between 
various systems of wireless telegraphy, and they were 


1907. 


. 


About to be equipped 


not intended to imply that Lloyd's was then, and wonld 
always be, in favour of an absolute Marconi monopoly, and against 
any proper arrangement for intercommunication. The agreement 
runs until 1915 (when the Marconi patents would expire), and by 
Clause 7 Lloyd’s undertook not to use, or permit to be used, 
during that period any system of wireless telegraphy other than 
the Marconi system at or in connection with any of Lloyd's signal 
stations " (except in certain specified countries to which the agree- 
ment does not extend, the only important exception being the 
United States of America). Lloyd's had rigidly adhered to its 
agreement with the Marconi Co., and would continue to regard 
itself as debarred from permitting intercommunication at Lloyd's 
signal stations, unless and until its obligation to the Marconi Co. 
was over-ridden or a contrary obligation was imposed, It was 
evident that, if vessels of the mercantile marine were equipped 
with systems of wircless telegraphy other than the Marconi system, 
and were debarred from communicating with Marconi-equipped 
vessels and Marconi-equipped stations, this would be detrimental 
to the public interest; it was of such great importance that all and 
апу intelligence relating to maritime matters should be received 
at l.oyd's, that the possibility of intercommunication between 
vessels and shore stations, irrespective of the system with which 
they were equipped, could not but be to the advantage of all 
interested in commerce. As an instance where the general public 
interests had been endangered and human life jeopardised owing 
to the refusal of the Marconi Co. to allow intercommunication, he 
quoted the incident of the United States steamer Lebanon, in June, 
1906. That vessel was engaged by the United States Govern- 
ment to destroy a derelict said to be endangering all steamers 
crossing the North Atlantic. While searching for the derelict, 
the Lebanon got into communication by wireless telegraphy 
with the Marconi-equipped Red Star Line steamer Vaderland, in 
the hope of getting information, and, it was understood, received 
the following reply :—'' We cannot talk with you as we are under 
the Marconi contract.” Thus the Marconi probibition of intercom- 
munication stood in the way of the performance of valuable services, 
and might have been attended with serious consequences. The 
Marconi Co.'s reading of Clause 7 of the Lloyd's Marconi agree- 
ment had resulted in the closing of a Lloyd's signal station on 
Ratblin Island. Abroad, this question of intercommunicatian had 
materially affected Lloyd’s, because they had recently applied to 
establish wireless telegraphy stations in various British Colonies, 
e.g.: Jamaica, Ceylon, Barbadoes, St. Helens, Perim, Straits Settle- 
ments, Mauritius, and had not been able to obtain the requisite 
licences from tbe Colonial Governmente, because they made ita 
condition of the licences that intercommunication ehould be 
permitted at the licensed stations. If Great Britain declined to 
ratify the Convention, it was feared that, by way of retaliation, 
foreign governments would decline to supply Lloyd's with maritime 
intelligence from their wireless stations, and possibly might also 
cancel the privileges granted to Lloyd's at semaphore stations. 

Questioned as to whether Lloyd's would again sign a similar 
agreement with the Marconi Co., Witness said be did not think 
they would. He did know what company they would make arrange- 
ments with, it all depended upon the circumstances of the time. 

The Committee then adjourned. 

A further sitting was held on Tuesday when evidence was given 


by SirOliver Lodge on behalf of the Lodge-Muirbead Wireless 
Telegraph Syndicate. 


North-East London Railway.—The Bill of the North-East 
London Railway, which seeks to extend the period for construction 
and to raise the rate of interest paid on capital during construction 
from 3 to 4 percent. was before Mr. Emmott’s Committee of the 
Hcuse of Commons on Thursday, April 18th. When the Bill was 
before the Committee some weeks ago considerable discussion 
ensued on the question of raising the rate of interest, and the Com- 
mittee on that occasion decided not to grant the increase. Mr. 
Cameron (Parliamentary agent) represented the promoters. Sit 
Chandos Leigh (Speaker’s counsel) said he believed Sir Douglas 
Fox was present on behalf of the promoters, and wished to show 
from figures that when the line was opened it would pay its full 
percentage. The Chairman eaid the Committee had settled the 
question of the rate of interest and could not re-open it. Mr. 
Cameron produced amending clauses to carry out the decision of the 
Committee, and the extension of time for construction was 
granted. | 


National Physical Laboratory Committee.—According to the 
Times, this Committee has been engaged for some weeks in taking 
evidence, and will continue to do so. The witnesses examined have 
been Dr. Glazebrook, director of the laboratory ; Dr. Percy Frank- 
land, F.R.S., president of the Institute of Chemistry; Sir William 


Ramsay, F.R.S., vice-president of the same Institute; and Mr. 
Bertram Blount, F. I. C. 


Oxford and District Tramways Bill. In the House of 
Lords on April 17th, this Bill was read a third time and passed. 


West Riding Tramways Bill.—'This Bill came on Thursday, 
April 18th, before Mr. Emmott's Committee of the House of 
Commons on Unopposed Bills. Mr. Frere, for the promoters, 
explained that the object was to obtain an extension of time for 
certain tramways authorised in 1904. The company obtained 
powers for a large system of tramways, and had constructed the 
greater portion of them, and they now asked for an extension of three 
years for the construction of the remainder. Replying to Mr. 
Cauldwell, Mr. Frere stated that there had been no extension of 
time granted to the company in respect of any tramway. Mr. 
Andrews, secretary to the company, formally proved the preamble, 
and the Bill was ordered to be reported for third reading. 
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London Tramway Bills.—A new committee, consisting of Mr. 
Lambton (chairman) and Messrs. L. Lever, Ferens and Murphy, 
has been appointed to consider the London County Council Tram- 
ways Bill and the London United Tramways Bill. 

Croydon Tramway Aceldent.—In the Parliamentary Papers 
for Thursday last week, Mr. Cooper asked the Home Secretary 
whether the superintendent of the Public Carriage Department 


inspected the cars of the South Metropolitan Tramways Co., and . 


whether any application had been made to him by the company, for 
the superintendent to give evidence on their behalf at the inquest 
on Mrs. Suter held at Croydon.—Mr. Gladstone replied that the 
Commissioner of Police informed him that the answer to the firat 
question was in the affirmative, and that to the second part in the 


negative. 


LEGAL. 


AGINCOURT STEAMSHIP Co, Ітр., v. EASTERN EXTENSION, &C., 
TELEGRAPH Co., Lp. 


In the Court of Appeal on Saturday, Sir Gorell Barnes and Lord 
Justice Kennedy had before them an appeal by the Telegraph Co. 
from an order of Mr. Justice Bray. 

Mr. J. A. HAMILTON, K.C., with whom was Mr. Bailhache, in 
opening the appeal, said the Great Northern Telegraph Co. was 
not touched by the decision of the learned Judge. The Eastern 
Extension Co., however, in this appeal, desired to have that order 
reviewed. Certain regulations had bcen framed in accordance 
with aa agreement come to at a convention between shipping com- 
panies and telegraph cable companies as to the rights and duties 
of each in the event of a ship fouling а submarine cable, and the 
present action, which was brought in the Commercial Court, in- 
volved many questions of law of the greatest importance to both 
ship owners and marine telegraph companies. Some of these points 
were regarded as preliminary to the hearing of the action, and 
were ordered to be tried, and it was thought that if decided one 
way it would be unnecessary to send a commission to Shanghai to 
take evidence on some complicated questions of fact mentioned in 
the pleadings. It was against the decision of Mr. Justice Bray on 
these preliminary facts that the appeal was brought. 

Sir GoRELL BARNES asked if the appeal was in fact interlocutory. 

Mr. HawiLTON replied that it certainly was, because the learned 
Judge had not given a final judgment in the matter at all. 

Sir GoRELL BARNES said Lord Justice Kennedy had read the 
judgment, and considered the issues raised so important that it 
would be well to adjourn the appeal until it could be heard before 
8 full Court of three Judges. 

Mr. ATKIN, K.C., and Mr. W. Norman RAEBURN, for the re- 
spondents, agreed as to the importance of the appeal, and offered 
no opposition to its standing over. 

Sir GOBELL Barnes said they could not then fix a day for 
hearing the appeal, but the parties would have notice before it was 
restored to the list. 


BOURNEMOUTH OOBPORATION v. PooLE AND Districr ELECTRIC 
Traction Co., Lp. 


Ox Friday this case came пр for further consideration in the 
Chancery Division of the High Court, before Mr. Justice Joyce. 
Previously, His Lordship determined the question arising out of an 
agreement of March 11th, 1903, between the company and the 
Corporstion for the purchase of the company by the Corporation. 
There were three items in dispute, parliamentary deposits to the 
extent of £1,875, sundry debtors £544, and cash in hand £14 10s. 
The Poole undertaking was to mean the light railways and works 
of the company, constructed under an order, and all real and 
personal property belonging to the company for the purpose of the 
railway works or their management or working. Mr. Juetice 
Joyce came to the conclusion that all these three items belonged to 
the Poole Traction Co., and, therefore, passed to the Bournemouth 
Corporation. 

The question for further consideration concerned a sum of 
£7,000, a bank loan, and the point as to whether it was incurred 
in the ordinary course of business and was outstanding at the 
appointed day—December 31st, 1903. This had been referred to 
the Official Referee to ascertain the facts and to go into the 
accounts, His report was referred to, and after counsel's arguments, 
Mr. Justice Joyce said he was not clear that the report came to 
any definite conclusion. The matter was referred back to have in 
writing from the Official Referee, a clear indication as to what the 
Teport decided, | 


BaRLow v. Bury CORPORATION. 


At the Manchester Assizes on the 19th inst., before Mr. Justice 
A T. Lawrence and a special jury, plaintiff, a young clerk, sued 
the Bury Corporation for damages in respect of injury sustained 
Whilst travelling as an outside passenger on a car between White- 
field and Bury, on June 11th, 1906. Negligence was admitted by 
the defendants, and the jury were asked to assess the amount of 
compensation. 

It was atated in evidence that the trolley-pole of the car by 
Which the plaintiff travelled, by sonre means unexplained, became 


entangled with the trolley rope of another car travelling in the 
Opposite direction, and was pulled down. In its descent it struck 
the plaintiff on the head, and he fell insensible, receiving injury to 
his back also, it was believed, by falling against the seats. He was 
confined to bed for two months, and found, when he got upon his 
feet, that he could not raise himself erect, but walked—as he still 
did— with his back painfully bent. He had suffered from shock, 
caused by concussion of the brain, and besides being deformed (it 
was hoped only temporarily), his eyesight was affected, and he 
could not read or do any kind of work. The pain he bad suffered, 
he said, was very great. 

The jury’s finding depended largely on the medical evidence. 
Some of the most eminent surgeons in Manchester were called, 
and they were divided in opinion regarding the prospects of the 
plaintiff's recovery. Two said he was suffering from neurasthenia, 
and would recover immediately he was relieved of anxiety about 
tbis trial; others were of opinion that there had been a strain of 
the muscles and ligaments in the region of the spine, and he would 
never recover, — Тһе jury awarded the plaintiff £400. 


BUCKLEY v. SovTH SHIELDS CORPORATION. 


AT South Shields County Court on 18th inst, before Judge 
O'Connor, John Buckley and Annie Buckley, his wife, brought an 
action against the South Shields Corporation, in which they 
claimed £100 for damages suffered through personal injuries to 
Mrs. Buckley while a passenger on a tramcar. 

Mrs. BucKLEy said that she was travelling on a car from Stanhope 
Road to Victoria Road, and, on reaching that place, she prepared 
to alight. The car was stopped, and witness got hold of a brass 
handle attached to the body of the car with her right hand, 
steadying herself by grasping an upright brass pole with her left. 
Suddenly the lights of the car went out, and, while she was stand- 
ing on the step of the car, she felt a severe electric shock. She 
was unable to release her hold for some minutes, and when she did 
so she fell back on to the road, and became unconscious. 

Dr. WHYTE and Dr. ExrEY gave evidence as to the condition of 
Mrs. Buckley's health after the accident. 

Тонх Donn, electrical engineer to the Law Accident Insurance 
Co., London, said that, in his opinion, the car must have been 
defective in its insulation. 

Mr. КоАсн, for the defendants, submitted that the fact that the 
lady had had an electric shock was not evidence of negligence, 
and that there was rot a particle of evidence to show tbat tbe 
Corporation could, by any precautions it migbt have adopted, 
have prevented what had occurred. 

Expert evidence was called on behalf of the Corporation to the 
effect that the car in question was ih accordance with the Board of 
Trade's most recent regulations. 

The jury, after retirement, ssid that they could not agree, but 
after a second retirement they found a verdict for the defendants. 


.ANDERSON AND WIFE v. SWORD. 


In the Chancery Division of the High Court on Tuesday, Mr. 
Justice Parker bad before him the case of Wm. Anderson and 
Wife, against Sword. | 

Mr. Mark Roner, K.C., said the action was in respect of a 
nuisance caused by defendant's electric motor and gas engine which 
had been placed in his printing works, next door to where plaintiffs 
lived at 19, Alice Street, South Shields. Originally the action was 
brought to restrain the defendant from causing a nuisance by 
vibration, noise and smell. Plaintiffs were owners of the house in 
which they lived, and Alice Street was a residential quarter. In 
1901 the property was conveyed to Wm. Anderson by his father- 
in-law, and defendant commenced business in Nos, 21 and 23 as 
a printer. In 1906 he introduced an electric motor, and the noise 
was increased so much that they shortly afterwards issued the writ. 
On plaintiffs complaining sbout the noise and smell, defendant 
shifted the electric motor, but this did not reduce the noise. 
Ultimately the works were removed to another part of the town, 
and in that event, plaintiffs not wishing to press for damages, 
the case now resolved itself into a question of costs. Plaintiffs 
described the vibration and noise to those of a ship at sea. 

In the result, it was arranged that defendant should pay to the 
pleintiffs £110 in settlement, and his Lordship made an order 


accordingly. 


Lrxch v. Macartney, McEuroy & Co., Lp. 


In the King’s Bench Division, on Tuesday, April 23rd, before Mr. 
Justice Bigham and a common jury, Mr. John Joseph Lynch, a 
mechanical and electrical engineer, brought an action for the 
recovery of damages for an alleged libel, published in the Malta 
Daily Chronicle and Garrison Gazette, against Messra. Macartney, 
McElroy & Co., Ltd., electrical engineers. Defendants denied 
that the words complained of were capable of the construction 
placed upon them, and pleaded privilege. 

Mr. R. A. McCall, K.C., and Mr. Compton appeared for the 
plaintiff; and Mr. Montagu Lush, K.C., and Mr. Hugh Fraser were 
for the defendants. р 

Plaintiff's case, as outlined by Mr. McCarr, was that іп 1903 he 
entered the employ of the defendants in connection with a 
tramway which they were laying down in Delagoa Bay, and that 
in 1905, after that undertaking was completed, he was appointed by 
defendants as their engineer in cbarge of tramways which they 
were constructing in Malta, He was to be senior to everyone con- 
E 


— 


676 


THE ELECTRICAL REVIEW. 


[Vol. 60. No. 1,535, APRIL 26, 1907, 


i i nn э CC C CL LE CE 


nected With the company in Malta, with the exception of Mr. 
MacIntyre, the acting secretary. There was considerable disorgani- 
sation in the defendant's business, and there were also certain irregu- 
larities, and the plaintiff applied himself with all his energies to 
putting the business in good working order. For some time he 
succeeded, in the defendants’ owntopinion. About January 8th, 
1906, the post of general manager in Malta became vacant, and 
plaintiff applied forthe post. Immediately afterwards the defen- 
dants issued a notice in the Malta papers calling attention to the 
fact that they would not be responsible for any orders given or for 
any debts incurred, unless the orders were given upon an official form 
and were signed by a director or by the secretary of the company. 
Shortly afterwards Mr. Macartney, the senior partner, arrived in 
Malta, and he told the plaintiff that he had some permanent 
position in view for bim; but on March 5th plaintiff was informed 
that a Mr. Treherne had been appointed as general superintendent. 
'That, of course, was à matter of considerable dieappointment to 
him. On March 12th Mr. Macartney offered him the post of 
secretary to the company in Malta, but that was not the kind of 
employment plaintiff considered he ought to be called upon to 
undertake, and on March 13th he wrote tendering his resignation 
as resident engineer, and stating that he would be pleased to 
know when it would be convenient to defendants to relieve him of 
his duties. His resignation was accepted the same day, with an 
expression of regret. The same day, also, defendants wrote 
requesting plaintiff to return to London and resume bis position 
in the London office. Plaintiff returned to London, avd on March 
16th the defendants published in the Майа Daily Chronicle the 
following notice: 


„% MALTA TRAMWAYS. 


“ Messrs. Alexander MacIntyre and J. J. Lynch, occupying the 
positions of acting secretary and engineer respectively, have been 
relieved of their duties. The Malta Tramways, Macartney, 
McElroy & Co., Ltd., are not and will not be responsible for any 
contracte, orders, debts, &c., unless they are authorised in writing 
by the company’s managing director or general manager. 


© MacaRTNEY, McErnov & Co., LTD. 
“J. Е. Macartney, Managing Director.” 


This notice, plaintiff complained, was calculated to convey the 
impression to those who rend it that he had been dismissed for 
some misconduct, and that he had been a party to giving irregular 
orders; and, counsel said, the only course open to him was to bring 
this action, which he did solely for the purpose of clearing his 
character of any unjust and injurious imputations which might 
have been cast upon it. If he received an apology, and defendants 
indemnified him against the costs of the action, he would gladly 
accept it. 

Mr. Monraau Luss, K.C., said the defendants made no imputa- 
tion on plaintiff, and never had made it; but it was a diffcrent 
matter when he was asked to submit to a judgment indemnifying 
plaintiff against the costs, seeing that they did not admit having 
libelled him at all. 

His LokDsHI said he could not help thinking the advertisement 
was unfortunately worded, and he did not think defendants could 
induce the jury to believe that it meant nothing more than that the 
relations of master and servant had ceased. It was an unfortunate 
expression, which he dared say was not intended to convey what he 
thought it did convey. It appeared to him that Mr. McCall was 
asking for what was not at all unreasonable. 

Mr. Lusg: I cannot вау more than I have. 

His LoRpsHiP: Then we must go on. 

PraiNTIFF accordingly went into the witness-box, and cor- 
roborated his counsel's statement., Cross-examined, he admitted 
that the post of secretary was offered to him at an increased 
salary, апа that before his letter of resignation reached Mr. 
Macartney, Mr. Macartney had written the letter asking him to 
return to London. He was not sure whether he complied with 
the defendants’ request, and called at their office in Malta before 
his departure, and he was not aware whether Mr. MacIntyre 
called and was shown and approved a draft of the advertisement 
of which he complained. 

Mr. Lvsg, K.C., addressing the jury for the defendants, said he 
could not shut his eyes to the possibility that the advertisement 
might convey an impression exactly the contrary to what was 
intended. The defendants were having made upon them claims 
by local people on alleged verbal contracts with persons connected 
with the company, and the defendants inserted the advertisement 
for their own protection. There was no intention to cast any 
aspersions upon the plaintiff, and the expression ‘relieved of 
duties," was an expression which Mr. Lynch himself used in his 
own letter. It was a common phrase in Malta. 

Mr. MacABTNEY, the managing director of the defendant com- 
pany, said that the plaintiff was very much annoyed because he 
was not appointed to the position of general manager, and 
he offered him the position of secretary in Malta, so that he 
might remain there till the spring. He refused it, and 
witness wrote bim to make arrangemenís to leave Malta апа 
to report himself at the London offices on arrival home. At the 
time he wrote that, he had not received plaintiff's letter asking to 
be relieved of his duties. Plaintiff never called at the office, as 


requested, before his departure. Witness was fleeced by the traders 


of Malta, and had summonses on alleged verbal promises which had 
cost him £10,000. He had paid this, not through the dishonesty 
of his own men, but through the dishonesty of the Maltese traders, 
and this was the reason of the advertisement which appeared in 
the Malta Daily Chronicle. He had not the slightest desire to cast 
any imputation on plaintiff. He liked him. 


! 


His LonpsHIP, in summing up, said the jury had to say whether 
the advertisement. in their opinion, conveyed the impression that 
the engagement of plaintiff bad been determined in circumstances 
which were not creditable to him. Would any ordinary person 
think it cast some slur on plaintiff ? If so, he was entitled to their 
verdict. | 

The jury returned a verdict for the plaintiff, and awarded him 
£250 damages. 


BUSINESS NOTES. 


Exhibition.—Exeter’s seventh annual trades, electrical, 
and educational exhibition was opened at the Victoria Hall on 
Tuesday last week. The exhibition buildings were designed to 
represent Japan. The Corporation Electricity Department made 
an exhibit of electric apoliances for the first time. 


Ferranti (Hamilton) Meter Approved.—tIn the 
London Gazette for April 19th there appears a note of the Board of 
Trade’s approval of the pattern and construction of the new type 


continuous-current meter (Hamilton patent) deposited by Mesers. 
Ferranti, Ltd. 


Underfeed Stokers.—We are informed that the Under- 
feed Stoker Co. have received the following orders for the equip- 


ment of water-tube boilers with their stokers :— 
Metropolitan Borough of Stepney .. .. 8 Babcock boilers (repeat, 


Metropolitan Borough of Islington.. pi .. 1 do. do. 
Urban District Council of Beckenham .. .. 2 do. do. 
Woolwich Arsenal (War Office)  .. .. 4 do. do. 


Hereford Согрогацов Electricity Works . 1 Stirling boiler. 
Ferndale Collieries Power Station.. - .. 8 до, do. 
Norwich Corporation Electricity Works .. 2 Babcock boilers. 
Devonport Corporation , ss - . . I do. 

For the equipment of internally-fired boilers :— 


City and South London Railway .. ldry- back marine. 
Metropolitan Borough of Hainpstead .. 4 Davy Paxman Economics 
(repeat). 


Falkirk Electricity Works 2 Lancashire boilers (repeat. 


Italy.—The Board of Trade Journal contains a few 
interesting particulars of subsidies granted and offered for the 
promotion of national industry in Italy. An example which may 
be cited is that of the Municipality of Asti, which has granted 
Messrs. Westerman, of Zurich, 300,000 lire (about £12,000) for the 
establishment of а hydro-electric generating station in that town. 

The Municipality of Cairo Montenotte-is contributing half the 
cost of tbe purchase of 30,000 square metres of land for the 
establishment of metallurgical works by Signor Lorenzo Barge. 
It has also initiated studies for the utilisation of the waler 
power of the Rian di Lerca basin, which is municipal property. 

The Municipality of Susa offers the necessary water power for the 


establishment of а new industry, together with a premium of 
50,000 lire (about £2,000), and so on. 


Thermit Welding.—Messrs. THERMIT, LTD., аге now 
carrying out some extension work at Bury, and will shortly be com- 
mencing work on the track construction at Accrington. Welding is 
also now in progress at Plymouth and Dundee, and the company 
have recently received a contract from the Leeds City tramways for 
the whole of their welding requirements for the present year. 


Copper.—It is reported that on 20th inst. the Council 
of Ministers at St. Petersburg confirmed the conditions for tbe 
working in Russia of the English companies known as the Siberian 
syndicate, Ltd., and the Mourgout River Copper Co., Ltd. 


Book Notices.— 7ле Technical Index, April. 1907. 
M. 1. Fitz- Patrick, Brussels. Price 108. 6d. yearly.— With the 
first number of the 10th volume Mr. Fitz-Patrick announces that he 
has assumed control of La Revue de UInyénieur et Index Technique 
in English-speaking countries, and the English edition will in 
future appear under the new title at the head of this paragraph. 
The excellence of this publication has frequently been pointed out 
in this column, and we trust that it may have a long and prosperous 
career. 

“ Glues & Gelatines.“ By R. L. Fernbach. London: Archibald 
Constable & Co. 1907. 103. 6d. net. 

„Fuel, Water and Gas Analysis for Steam Users.“ By J. B. С. 
Kershaw. London: Archibald Constable. 1907. 88. net. 

“Locomotives: Simple, Compound and Electric.” By Н. С. 
Reagan. New York: John Wiley & Sons, London: Chapman 
& Hall, 1907. 15s. net. 

“ Agglutinants of all Kinds and for all Purposes.” By H. C. 
Standage. London: Archibald Constable & Co. 1907. 6s. net. 


For Nale.—Mxssns. Percy Нгрргквтох & Co. vill 
on May 2nd (Thursday next) offer for sale at Manchester the stock 
of an electrical fittings manufacturer. Some particulars appear iD 
our advertisement pages to-day. 

Messrs. WHEATLEY KIRK, Price & Co. will at an early date 
offer for sale by auction the entire contents of the Ferry Electrical 
Engineering Works, Thames Ditton, Surrey (by order of the 
receiver of Lionel Robinson & Co., Ltd.) Some further informa- 
по relating thereto will be found among our advertisements 

-day. 


_ Portsmouth Corporation is inviting tenders for the purchase of 8 
lift controller. 

Messrs. J. STONE & Co., Lrp., of Deptford, are offering for sale 
two of 60 and one of 434 effective н.р. Crossley gas engines; also 


two General Electric shunt-wound dynamos. Particulars appear 
among our advertisements to-day. 
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Tabulated figures are 


Catalogues and Lists. — OpBURT STEEL CONDUITS 
Lrp., Birchfield Lane, Oldbury.— 1907 illustrated catalogve and 
price list relating to their system of electric conduits with fittings 
and accessories fcr same. It consists of some 80 pager, an 
examination of which shows them to contain full particulars ot the 
“Oldbury ” patent fittings with roller bearings, the Oldbury patent 
“ grip” tittings, and sockets screwed right and left-hand threads, 
lamp-brackets, water-tight fittings, wiremen’s tools and sundries. 
The particulars of sizes and prices are carefully set out in well- 
arranged tabulated form, and are accompanied with boldly-printed 
cute. | 
Messrs. Eckstein, НЕАР & Co, 5, Chapel Walks, Cross Street, 
Mancbester.— Copies of two advance catalogues have been received 
from this firm. No. 1, in some 52 pages, deals with and fully 
illustrates various electric lighting, bell and general accessories, 
including wires and cables, batteries, bells, contacts, indicators, 
pulls and pusher, and many sundries. List No. 2 (16 pages) relates 
to ironclad main switches, enclosed and open-type fuses, and house 
service fuse-boxes, distribution boards, Waverley quick-break knife 
switches, and water-tight mill and other fittings. Both publications 
contain price perticulars. 

Mrssgs. THOMAS Noakes & Scns, Lrp., 4 and 5, Osborn Place, 
Brick Lane, E.— Finely illustrated and well arranged catalogue 
(120 odd pages), containing descriptions of the great variety of 
their steam engine and boiler fittings. There are five sections—(1) 
desling with cocks; (2) with valves; (3) with whistles and lubri- 
cators; (4) with cylinder and gauge cocks, water and steam gauges ; 
and (5) describing injectors, feeders, steam traps, fusible plugs, 
pumps, &c. This last-mentioned section slso contains particulars 
of patert improved electric connectors for electric conductors, 
Hewar's patent section insulator, with double clamps and feeder 
terminals for fl: xible suspension, ard Clough's patent any-hand frog. 

ЮтевЕг, ENGINE Co., Lrp., 179, Queen Victoria Street, E.C.— 
Excellently got-up brochure (28 pp.) containing full deecription of 
the construction of the Diesel engine, and some particulars of results 
of tests of same. Some fine half-tone views of stations equipped 
with their engines—smong them being the Yorkshire and Wert 
Riding Tramway station with its two 300-B. H. P. sets, the Yardley 
(Birmingham) tramway generating station, where four of 160 B. R. P. 
е?сһ are in service, the Burton ard Asbby light railway station, 
where there are two of 240 B H.P. each, and во on. A goodly list of 
users at home and abroad is given at the end. 

Messrs. J. M. HENDERSON & Co., King Street Engineering 
Works, Aberdeen.— Illustrated card showing their electric Scotch 
derrick cranes, as used on an Indian railway, their three-ton 
improved loco. steam crane, and their cable-ways. 

Messrs. ERN EST Е. Mov, Ітр., Greenland Place, Camden Town, 
N.W.—Lists showing, briefly deecribing and pricing their type 37 
maximum circuit-breakers (single-pole) for c.c. circuits up to 600 
volts, and showing diagramatically the dimensions of same. 

Messrs. Crompton & Co, LTD., Salisbury House, London Wall, 
E. C.- Another of their standard-s‘zed lists (U 12), describing and 
illustrating their direct-reading electrical pyrometer for annealing 
and case-bardening ovens, gas and steam plants and furnace and 
flue gases; also a small price-card cf} to 1 B.H P. continnous-current 
motors. 

BiBMINGHAM ELECTRICAL FrrTTINGS Co., LTD., Broad Street, Bir- 
mingham.—Loose price lists of their supply companies’ fuse, iron- 
clad switches, and their patent interlocked switcbgear. 

THe GENERAL ELTCTRIO Co, Lrp., London, E.C.—Leaflet 
(F 1,169) just issued showing a number of new, and generally 


' pleasing, designs of a cheap line in French bracket fittings Louis 


XV and XVI styles. 
The PHa:xix Dynamo MamNtracTURING Co., LTD. Thornbury 


Werks, Bradford.— We have been favoured by this company with a 
copper pen and ash tray which, while rendering very uséful service 
on our desk, will also keep us from forgetting P. D. M.“ manu- 
factures for a long time to come. The firm will be pleased to receive 
applications from their customers and friends for similar trays. 

Messrs. ALFRED HERBERT, LTD., Coventry.—New 82-page public- 
ation in their standard style and form, being Section E, 1907, first 
edition of their catalogue. It illustrates in their usual admirable 
manner a number of the firm's modern capstan lathes and parts 
thereof, and gives full general and dimensional particulars of same, 
with illustrations of samples of work done, a table of cutting 
speeds, dc. 

Messrs. KorBEN & Co., Lrp., 20, Budge Row, Cannon Street, 
E.C.—A number of their latest price lists in the now-becoming- 
usual ez pansible binder. One contains some extracts from a 
reprint of the description of the Prague works of the Kolben Co., 
which appeared in the ELxOTRICOAL Revirw in 1899. Others give 
prices and illustrations of standard polyphase motors and 
generators, turbo-genera tors, rotary ccuverters, tbree-phase trans- 
formers (air-ccoled), direct-current dynamos and motors, also 
ы power installations (2,000 н.р. compound Francis 

ine). 

Messrs. Ввсск Pursues & Co., Lro., 1, Lor don Wall Buildirgs, 
London, E.C.—Booklet No. 701 just issued is a very finely pre- 
pared reprint, on excellent art paper, of the description of the 
Snowdon hydro-electric installation of the North Wales Power and 
Traction Co., Ltd., which appeared in our pages in December last. 
The get-up of the production (30 pages) is well executed, and tbe 
firm is to be congratulated upon its appearance. The outstanding 
features of the undertaking, it will be remembered, are its hydro- 
electric character, and the high-tension overhead transmission. 

Messrs. Злнревѕ, REHDERS & Co., Lro., 108, Fenchurch Street, 
E.C.—Leafiets describing the “Sarco” automatic CO, recorder, 
with examples of its application. | | 

. Compurra & Firrines, LTD, Salusbury Road, Kilburn, 
N.W.—New catalogue (48 pages), in which are given particulars of 


the Conrex system of conduit wiring. 
given of the number of conductors for stated sizes of conduits, 
diameters, thicknesses and weights of different heavy gauge 
rcrewed conduite, and there are good illustrations, together with 
tables of prices, &c., of patent malleable iron inspection fittings, 
split inspection sleeves, enamel'ed tee-boxes, junction and inspec- 
tion boxes, reducers and tube ends, multiple switch-boxes, reducing 
nipples, brackets and pendants, clincher plugs, also tools and 
accessories for the Coprex system. The company makes a 
feature of a complete eystem of round junction-boxes, which sre 
described in the catalogue, and it supplies a number of different 
kinds of benders for use with conduits and other pipe-work ; one 
of the types shown in the list is the popular size for gas size 
conduit, and another is for ute with standard conduit tubing. 
Messrs. APPLEBYS, LTD., 56, Victoria Street, S. W.—Illustrated 
catalogue (86 pages), containing general information relating to 
overhead travelling cranes and a special telegraphic code, followed 
by a general specification of their three-motor electric overhead 
travelling cranes, with tables of speeds, dimensions of same, &c. 
Other types and various sizes of overhead electric travellers arc 
dealt with in a similar way, as are also cantilever cranes and 
Goliaths, and contains a large number of the firm's up-to-date 
examples of electrical cranes. The book is very fully illustrated. 
Messrs. Dick, KERR & Co, LTD., Abchurch Yard, Lon don, 
E. C.— Revised edition of their brochure relating to direct-current 
stationary motors. Some fine examples of half-tone illustration 
printing are shown, representing open, protected, totally enclosed, 
and ventilated and enclosed motore. A table is given of horse- 
ower, Speed and efficiency at 220 and 440 volts, also tabulated 
imensions. A brief description of the design and construction of 


the motors is included. 


Trade Announcements, — Mrssks. TURNERS AND 
MANVILLE, Lro., of 81, Fenchurch Street, E.C., have taken larger 
and more commodious premises at Hopetoun House, 5, Lloyd's 
Avenue, E.C., and that will be their address for the future. 

Mr. Cuas. PULLAN, of Bradford, bas opened a branch office at 19, 
Duke Street, Cardiff, to deal with the Sonth Wales business, Mr. 
Brinley Rees being his representative in that district.  Manu- 
facturers are invited to send catalogues and discounts. 

The ApAMs MANUFACTURING Co., Ітр., notifies that its London 
oftice and showrooms are now at 106, New Bond Street, W. 

MxssBs. A. Brown & Co, electrical engineers, have opened 
business premises at 743, High Road, Leytonstone. 

Mr. E. DEwnunzsT, electrical engineer, of Preston, has removed 
his business from 89, Fishergate to Mount Street. 

Messrs. MOUNTAIN & GIBSON, Lro., electrical tramway and railway 
engineers, of Elton Fold Works, Bury, Lancashire, have removed 
their London (flices to more commodious premises in Albert 
Buildings, 49, Queen Victoria Street, London, E.C. The care of the 
London Sales Department will be in the hands of Mr. F. W. 
Newman, director, as heretofore, but owing to the increased 


volume of business, he will be joined by Mr. H. McLawrance,- 


director (from the works), who will attend more particularly to the 
engineering and technical work. We understand that the business 
of the firm has very largely developed recently, and some extensive 
additions have been made to the works at Bury. The plant 
bas been re-organised and added to, and at the present time 
the works are very fully employed. The orders which are 
in hand include complete tramcars (including the trucks) for 
Llandudno, Delhi, Coventry, Portsdown and Horndean ; and trucks 
for Nottingbam, Leyton, West Ham, Wemyss, Pontypridd, Birken- 
head, Stalybridge, Dublin, Bury, Derby, &c., also for Calcutta and 
Montreal. In addition, the tirm have recently sccured the contract 
from the London County Council for the supply of 300 pairs of 
maximum traction trucks, which are similar to 350 pairs previously 
supplied. This recent order constitutes the fifth consecutive order 
which the L. C. C. has placed for Mountain & Gibson’s improved 
type of centre-bearing swing-bolster maximum traction trucks, 
making a total of 650 cars which will be mounted upon this special 
design. The other orders referred to include a large number of the 
firm's patent radial trucks. We learn that the firm have added 
many important improvements, and modified the designs of their 


various classes of trucks, to meet ihe requirements of up-to-date 


tramway practice. 
Mr. WALTER R. ROTHENBERG, late of the firm of the Electro- 


motor & Dynamo Co., has joined Messrs. E. P. Allam & Co., 11, Red 
Lion Street, Clerkenwell Road. Messrs. E. P. Allam & Co. have 
also appointed Mr. C. B. CONVERSE to represent them in the London 
district for the ssle of their Premier motor-starters and automatic 
rheostate, vice Mr. Walter Baker, who has resigned his position 
with the firm. 

Durham.—According to the Jron and Coal Trades 
Review, one of the effects of the installation of Otto-Hilgenstock 
coke-ovens at Messrs. Priestman's Axwell Park Colliery has been 
that the County of Durham Electrical Power Distribution Co., Ltd., 
has formed a subsidiary company—“ The Waste Heat Company "— 
to erect other sub-stations, the power company taking the entire 
waste heat from the colliery-coking plant, and supplying the pro- 
prietors at a fixed charge per unit with all the power required for 
working their machinery above and below ground. Е 


Bankruptcy Proceedings.—A supplemental dividend 
of 103d. in the £ is payable from April 26th in re WALTER MORTON 
and W. T. Sampson (Morton & Sampéon, electrical and mechanical 
engineers, Warrington). Official Receiver's office, Byrom Street 
Manchester. 

T. E. R. РипллрРв.—А& Liverpool Bankruptcy Court on Friday, 
Judge Shand approved of a composition of 7s. 6d. in the £ onder 


this failure. 
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Transformer Oil. — The contract for the supply of 
transformer oil required by the Newcastle-upon-Tyne Electric 
Supply Co., Ltd., for their numerous new stations has been secured 
by Messrs. R. HENZELL & Co., Northern Oil Works, Newcastle- 
on-Tyne. 


Dissolutions and Liquidations.—BRITISH URALITE 
Co., Lrp.—Creditors are to send particulars of their debts, &e., to 
the liquidator, Mr. R. L. McLaren, 16, St. Helens Place, E.C., by 
May 31st. | : 

М№октвевн ENGINEERING CO., Lrp.—A meeting of this com- 
pany is to be held at Somerset House, Halifax, on May 27th, to 
hear an aocount of the winding up from the liquidator, Mr. E 
Fleming. | | 

C. J. UrrEY & Co., electrical and general engineers, Overton 
Road, Leicester.— Messrs. C. J. Utley and T. Standley have dissol ved 
partnership. Mr. Standley attends to debts, &c. 

BRITISH PIONEER ELECTRIC LIGHT AND POWEB Со. oF INDIA, 
Lrp.—A meeting is to be held on May 22nd at 35, New Broad 
‚ Street, to hear an account of the winding up from the liquidator 
(Mr. R. Walt Blackburn). 


Fast AFRICAN RUBBER EXPLORATION SYNDICATE, Ltp.—A 


meeting is to be held on May 91st at 34 and 36, Gresham Street, 
E.C., to hear an account of the winding up from the liquidators 
(Меввтв. A. Clarke Vincent and Е. Woodrooffe). 


———5 о алнаано 


LIGHTING and POWER NOTES. 


Barnes.—The Council is repaying from electricity 
revenue, £919 taken from the rates in 1903 and 1904; it is also 
allocating £750 in relief of rates from the same source. 


Bury (Lancs.).—The Electricity Committee anticipates 
a net profit on the year's working of £3,000. How this shall be 
allocated has not yet been decided. 


Cardiff.—A long discussion took place last week as to 
the progress of the electrical contract at the new city hospital at 
Whitchurch. The total cost of the electric lighting is estimated 
at £14,013, a figure which has been adversely criticised locally. 
Mr. Arthur Ellis, who has had the work in hand, showed that the 
cost per point, including fittings, wiring, &c., and feeder cables 
was £2 7s., as against £4 128. at the new Cardiff City Hall and 
Law Courts, exclusive of fittings. The buildings are to accommodate 
some 700 patients and 100 attendants. 

It was reported that Messrs. Firth & Sons, the contractors for 
the wiring at the hospital (whose contract was determined 
about a year ago, after which they went to arbitration and were 
awarded £1,422), had now made a further claim against the Cor- 
poration, and had issued a writ for damages. 


 Chichester.—The E.I. Co. has informed the T.C. that 
itis now prepared to satisfy the B. of T. as to its ability to carry 
out the works under the E.L. order. 


Clydebank.—A feature of the new Rothesay Dock at 
Clydebank, near Glasgow, is the use of electrical plant to the 
exclusion of hydraulic and steam machinery. This is under- 
stood to be, at the present time, the only dock in the country во 
completely equipped. There are four coal hoists and 30 cranes, 
besides capstans, transporters, turntables and other auxiliary 
machinery. The power station occupies a central site, and 
consists of engine house, condensing and boiler houses. ‘I'he coal 
hoists are of German design constructed by Sir Wm. Arrol & Co., 
Ltd., and one of them, which has a lift of 60 ft., can handle a gross 
load of 32 tons, and is stated to be capable of loading ships at the 
rate of 800 tons per hour, while the other hoists are somewhat less 
in height but equal in capacity. The quay capstans are each 
capable of hauling a load of over 200 tons on the level. 


Continental Notes.—ITaty.—The Societa Generale 
Elettrica del Adamello has been formed at Milan with a capital 
of 10,000,000 lire, which may be raised to 20,000,000 lire. The 
company proposes to establish hydro-electric works in the Camonica 
Valley, Province of Brescia, to produce 30,000 H.P. at first, and 
100,000 н.р. later. The energy produced will be utilised to a 
great extent by the two large Milan electrical firms, Edison and 
E. Contie & Cie. The Meridional Railway Co. is also interested 
in the new company, and will probably introduce projects for the 
electrification of its lines. Signor Comm. Mangili, of the 
Meridional Railway, is to be president of the new company, and 
several well-known financial firms are taking part in its formation. 

SPAIN.—AÀ company has lately been formed in Madrid with a 
capital of £176,000, and the title La Sociedad Dinamica Espanola, 
to put down a plant to utilise the water power of the River Tajo 
in the generation of electrical energy, and to transmit the same а 
distance of 60 kilometres, to Madrid, for lighting and power 
purposes. & 


Cotton Mill Driving. — A writer in the Manchester 


Guardian discussing the advantages of electric driving, as compared 
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with steam, in cotton spinning mills, says: “The electric driving 
gives a steadier run to the machinery, which, in a modern cotton 
mill, means better work, fewer stoppages, and increased production. 
This increased production has been variously calculated, and no 
doubt it depends much on circumstances and management. At a 
mill where one of the latest tests was made, the production went 
up between 4 and 6 per cent. Other trials have shown increases of 
from 7 to 12 percent. А gain of 74 per cent. is equal to the pro- 
duction of an additional 6,000 spindles in a mill of $0,000 spindles, 
and the importance of such an increase may be seen when it is 
etated that an increased production of only 2 per cent. would be 
sufficient to cover the cost of the coal bill. If, as some authorities 
have stated, production can be increased to the extent of 10 or 
12 per cent., the added value is much greater than the extra cost.” 


Dublin. — Ап interesting power and lighting plant is 
being installed at the Irish International Exhibition, to be opened 
shortly. Both gas and electricity are to be used for lighting pur- 
poses; Messrs. W. Coates & Son, Ltd., of Belfast and Dablin, are 


per hour. 
guperheaters and induced draught plant; 


plant 
Barbour engine coupled to а Westinghouse generator of 400 Ev. 
capacity; a 450-1.H.P. vertical cross- compound Corliss engine by 
the same firm, driving a similar generator; two 120-H.P. high-speed 
gets, the engines by Workman Yeames & Co., and the dynamos by 
the G.E. Co.; also to take the day load, 525 B.P. of gas-driven 
generating plant. The latter includes a 350-B. H. P. National-Siemens 
get and а 175-B.H.P. Crossley-G.E.C. set. The main switchboard 
was supplied by the G.E. Co. and the distribution cables (under- 
ground) by Messrs. Henley. The lighting, by means of arc and 
incandescent lamps, is оп & Very extensive scale, and some 50 
electric motors will be employed in driving machinery. 


Ealing.—The T.C. has rejected ап amended offer 
received from the Metropolitan Electric Supply Co. for the supply 
of energy in bulk. The electrical engineer reported that the offer 
was not sufficiently advantageous to justify the abandonment by 
the Council of its own generating plant. In reply to а question, 
Alderman Peal said it was not practicable to adopt a supple- 
mentary supply, and it would be most unsatisfactory to have two 
different systems. 


Hipperholme.—The U.D.C. has sealed an agreement 
with the l‘lectrical Distribution of Yorkshire, Ltd., for transferring 
to the latter the Council's prov. order. 


Limerick.—The L.G.B. has sanctioned a loan of 
£5.500 for the extension of the Electric Lighting station. The 
addition to the plant will include one 250-H.P. multi-cylinder gas 
engine and dynamo, а pressure gas producer and other accessories. 


London.—PorrLAR.—At the meeting of the B.C. on 
Thursday of last week, the Electricity Committee submitted a 
report with reference to the necessity for extending the boiler and 
converting plant, the cbief recommendations of which appeared 
The estimated capital outlay necessary for the 
extensions was £9,000, made up ав follows :— One boiler £2,810. 
one economiser £1,000, one chimney £800, one converter £1.550, 
one E.H.T. feeder £1,880,0ne L.T. feeder £1,000, contingencies £50. 
The Committee have considered the possibility of meeting the 
diffculty either by (1) accumulators; (2) bulk supply from another 
undertaking ; (3) discontinuing the public lighting by electrici, 
wholly or partially ; (4) arranging with consumers not to take 
With regard to these alternative 
suggestions, the engineer reported tbat the estimated cost of "n 
necessary battery of accumulators was £6,750, in addition e М 
cost of an extension of buildings requisite to accommodate the p ate 
There was no probability of obtaining & bulk supply for à E 
load only, and the best terms yet suggested for з bulk supply, T : 
in the L.C.C. Electric Bupply Bill. which is not svalla d 
£3 15s per KW. for 4 puppy 
£1,875 per annum, and & [и 
charge of 22d. per unit for current supplied, in addition a 
which an expenditure of £2,500 would be necessary for ime i 
and mains ; assuming а peak load could be obteined on — z 
of 500 xw.-hours per day for 30 days in the year the соз t 
unit would amount to 33:15d. The only present une m 
supply was that of the Charing Cross Co., who quoted #4 ре E 55 
for each Kw. of maximum demand, and ‘Hd. per unit for al en М 
delivered untransformed, which is the price the Council gives : 
its own customers for transformed energy. The capacity Ir 
publie lamp connections is 205 KW., and the discontinuance Ва 
lighting would not materially influence the present cap! 
ments. With regard to arranging with ‘consumers 
current on the peak of the load, the engineer advise |. 
most undesirable. In view of these representations it oc m 
the committee tbat the guggested extensions were necese 15075 
inevitable. The revised figures, based upon the quotations wouk 
referred to, amounted to £5,900, and the electrical engineer | | 
carry out the work of laying E.H.T. cables and 
an estimated cost of £950. In conclusion, the 
mended the acceptance of the following tenders :—C 
and Co., boiler plant £2,100 ; Western Electric Co., 21.800 
and Bruce Peebles & Co, 500-KW. motor-converter ' 
Council adjourned the consideration of the report. 
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FULHAM.—Tbe Committee has instructed the engineer to make 
the necessary experiments to test the value of the destructor for 
steam-raising purposes at the earliest possible date, and report the 


result. 

BATTERSEA.— The work of ligbting by electricity the Nine Elms 
district has been completed in accordance with the scheme approved 
by the Council in July, 1905. 

WaNDnswoRTH.—The L. C. C. has written to the B.C., stating that 
the Electric Supply Company has offered, without prejudice to 
any appeal to the arbitration of the B. of T. which it may decide 
to make at апу future time, to establish ав а beginning seven test- 
ing stations at or near positions indicated by the County Council. 
The Highways Committee of the L.C.C. is of opinion that a further 
number of testing stations should eventually be provided, but it 
considers that the provision of seven stations may be accepted as a 


commencement. 

St. PANcBas.—At the last meeting of the B.C. a report was read 
to the effect that there had been a breakdown of the electrical 
plant, and that the contractors, Messrs. Parsons, had offered to put 
in a new armature at the King's Road station for £500, and to 
repair tbe present armatures free and make them run satisfactorily. 
After considerable discussion, it was decided to accept Messrs. 


Parsons’ offer. 

SrEPNRY.—At the meeting of the B.C. on the 17th inst.. the pro- 
posal of the L.C.C. to vary the maximum period which will in 
future be sanctioned by the L.C.C. for repayment of loans for 
electricity purposes was considered. The existing periods (those 
in parentheses) and the proposed new conditions are as follows: 
Freehold land (60 years) 60; buildings (42) 50; mains (42), 30; 
plant (42), 20; house scrvices (42), 12; meters (10), 10. It was 
decided to call the attention of the L.C.C. to the prejudicial effect 
of these alterations, and to communicate with other Councils who 
may be similarly affected by the alterations. 

LC.C.—The Finance Committee, in a report presented at 
Tuesday’s meeting, stated that the Marylebone B.C. had now 
supplied further information in regard to the sum of £56,178, which 
was part of a loan of £136,162 for which sanction to borrow was 
applied for in respect of the cost of additional generating plant, 
mains, metere, house services, &c. After due consideration the 
Committee was of opinion that the Council should sanction the sum 
of £19,136, but the Committee was unable to deal at present with 
the balance, which included £5,767 for engineer’s commission. 
Having regard to the large expenditure by the Borough Council, the 
Committee bad ‘informed it tbat it would feel great difficulty in 
recommending the Council to approve any further loan, and that 
only loans for such additional expenditure as was absolute neces- 
sary would be considered. It was resolved to sanction the loan of 
£49,136 as suggested by the Committee. 

BovTHwABE.— The E.L. Committee has considered a report from 
Messrs. Price, Waterhouse & Co., chartered accountants, dealing 
with the question of provision for renewals, ёс. Taking the L. C. C. 
standard for repayment of loans, the Southwark authority should 
have set aside some £4,000 in 1905-6, or 44-5 per cent. on the total 
capital expenditure. If this provision had been made, in addition 
to other necessary charges, a deficiency for the year of £3,505 would 
have resulted. Reckoned on this basis, the depreciation to date 
would amount to £14,071, whereas loan repayments to date only 
amount to £8,190, or, including the reserve balance, £8,963. The 
Committee decided that, in future, the renewals reserve should not 
be available for ordinary repairs, and that the amount placed to the 
{апа shall be decided independently of the profits, and shall in no 
case be less than the actual profits earned until the reserve fund is 


adequate for its purpose. 


Manchester.—During the week the Electricity Com- 
mittee of the City Council met to frame its estimate of receipta 
and expenditure for the current year. The accounts for 1906-7 
were found to be highly satisfactory, for the profits admit of a con- 
tribution of £10,000 by the department in relief of the city rates. 
During the past six or seven years the department bas done little 
more than pay its way, but. thanks to the improved load-factor and 
careful management, its position is now fairly strong. It was in 
1900 that the Committee last made a contribution of £10,00 in aid 
of the rates. In 1901 it gave £3,500, and in subsequent years 
nothing at all. The provision of £10,000 is, therefore, a welcome 
surprise to the ratepayers. Moreover, the charges for energy have 
been reduced, and the Committce intends to lower its charge 
to the tramway department for energy supplied for running tle 
cars during the year just ended. Last year's estimated expenditure 
was £341,300, but the amount actually spent was £347,047. The 
latter amount includes £40,000, transferred to renewals suspense 
account, against the £30,000 that had been estimated. A sum of 
£25,724 goes to the reserve fund. The coal bill last year amounted 
to £42,533—a sum lower by £3,200 than had becn estimated. In 
the present year, it is feared, the Committee will be less fortunate. 
It wil have to pay some thousands of pounds more for coal 
supply. The sum it has put down in the estimate is 255,000. In 
liquidation of debt, during the present year, the Committee hopes 
to pay £71,000, against £64,045 in the year just ended. The 
amount received last year for supply, and in meter and motor 
rentals was £345,819, which is nearly £7,000 above the estimated 
sum. During the present year it estimates £250,000. On capital 
account the Committee purposes spending, in the course of the 
ensuing 12 monthe, £111,500, of which £46,000 is for generating 
stations, buildings, machinery, &c., and £30,000 is for buildings and 
transformers at distributing stations. Street lighting is, as yet, but 
a small item in the Committee’s expenditure account, being only 
£600 last year, and £500 this year. 


A 


Newcastle West.— Mr. W. Phelan has a scheme in hand 
for the electric lighting of this town, and has approached the 
County Council for liberty to lay а main through the streets. 


New Zealand.—AvckrLAND.—The City Council has 
accepted the tender of Messrs. Turnbull & Jones, Ltd., at £11,808 
for electric lighting plant. The work is to be completed by 
August 23rd next, under a penalty of £100 per week. A tender of 
the Australian General Electric Co. was some £1,000 lower, but 
that company declined to accept the penalty clause, which, it may 
be:mentioned, was added after the tenders had been received. 


Preston.—The T.C. has been recommended to have the 
central arca of the town lit by 64 6-ampere lamps, to be supplied 
with electricity by the National Electric Supply Co. 


Rochdale.—The net profit on the electricity undertaking 
for the past year is £4,135, or £441 more than in the previous year. 
The receipts amounted to £17,286, against £14,417—an increase of 
£2,869. Of this, about £2,000 is for energy sold for tramway pur- 
poses, and there is an advauce of over £800 on sales to private 
consumers. The Electricity Committee recommends that £2,000 
of the present profit shall] be devoted to relief of rates, and the 
balance of £2,135 placed to reserve, which now stands at £2,163. 
A year ago the Council took £2,350 of the £3,694 profit in aid of 
the rates, and placed £1,344 to reserve. The contribution to the 


rates in 1905 was £1,000. 


Southend-on-Nea.—The T.C. has reduced the price of 
electricity to prepayment users from 6d. per unit to 5d., including 
meter rent, and has decided to charge £13 14s, per arc lamp per 
annum for public lighting. ' 

Smethwick. — A protest has been forwarded to the 
B. of T. on behalf of a number of burgesses of Smethwick, urging 
the department not to ratify the agreement recently entered into 
between the Corporation and the tramway company, with reference 
to the transfer of the E.L. order of 1898 to the latter. 


South Africa.—Port ELIZABETH.— In reference to our 
note of last week regarding the granting of an additional loan of 
£25,000 for the completion of the Port Elizabeth electric lighting 
scheme, it will be of interest to refer in detail to the estimated and 
expended amounts, which were made public. It will be remem- 
bered that the original loan was £100,000, and out of the 
£25,000 now required, £11,000 bas already been spent. The 
following table shows the estimates and expenditure under various 


headings: 


' 


Estimated. Overspent. Underspent. 

Buildings. 2 .. £12,000 — £462 14 1 
Boiler house pu T 4,560 £4,713 9 3 — 

Battery and booster КА 2,021 — 202 6 3 
Engine room dee .. 12,010 837 14 11 — 
Mains vi 2s 26,500 9,071 2 5 = 
Workshop Re 25 450 132 6 1 -- 
Meters and service -— 150 4,275 14 0 — 

Office furniture  .. - 20 — 731" 9 
Preliminary expenses 8,500 76 611 — 
Cost of site .. e i5 3,350 — — 
Flotation expenses е 5,087 11 8 — 

Contingencies 2 2s 1.000 — 1,000 0 0 
Street lighting 11,000 1,504 2 7 — 

Totals .. . £83,358 £20,610 7 10 41.738 18 4 


The following uvestimated items, including £4,000 in extras, were 
also overspent, £8,238 7s., leaving a balance overspent of £27,109 
17s. The principal cause of the estimates being exceeded is, in the 
case of the engine and boiler house, due to the contractor's failure 
to complete same, and certain alterations that were necessary in 
consequence, to the foundations for the plant; in the case of 
meters and services, due to having to compete with a powerfal 
monopoly, the South African Lighting Association ; and in the case 
of mains and street lighting, to under-estimating. 

Mr. J. С. Kemsley, Deputy-Mayor, in the course of some remarks, 
recently, gave some interesting returns, which would warrant the 
extra loan being granted, and mentioned that they bad at 
present 215 light consumers and 160 н.р. in motors, the average 
number of connections per month being 21, though such can hardly 
be continued for long, and the average revenue per month per 


consumer was £1. 


Walthamstow.—The financial statement made at the 
last meeting of the U.D.C. mentioned that a loss of £1,487 was 
estimated on the electric light undertaking for the next half year. 
There had been a loss on the tramways during the year of £2,900, 


Watford.—The L.G.B. inquiry into the application of 
the U.D.C. for alcan for E.L. purposes was resumed on April 17th, 
when the clerk stated fhat the amount applied for had been reduced 
from £13,500 to just under £9,000, the coal conveyor plant and 
other items having been abandoned. The Inspector again adjourned 


the inquiry. 


West Ham.—The Electricity and Tramways Com- 
mittee of the Corporation recently reported that it had had under 
consideration a letter from the L. G. B., with regard to the Council's 
application for sanction to borrow £4,308 and £13,326 to defray 
excess expenditure incurred in respect of the Abbey Mills and 
Canning Town electricity stations respectively, £17,505 for addi- 
tional plant, £17,212 for the extension of the supply of electricity 
to the Silvertown district, and £23,300 to meet prospective ex- 
penditure on cables, meters and transformers. The letter stated 
that, as regarded the first two items, the Board found that the 
excess expenditure arose, almost entirely, not from the insufficiency 
of the original estimate, but from the failure of the Т.С. to provide 
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out of revenue the sum of £18,229, which, when sanctioning the 
loans amounting to £218,460 in 1903, the Board deducted as repre- 
senting the debt outstanding on the Abbey Milla station. 16 
appeared that an additional amount should be found by the T.C., 
making the total £25,202. The Board thought that, in view of the 
continued use of the Abbey Mills buildings, they need not be 
regarded as superseded. A sum ‘of £17,983 could, therefore, be 
reduced by £11,241, which would leave £10,646 to be found on this 
account. The Board would be prepared to sanction a loan for 
£2,680, the difference between this sum and the amount required 
to close the Canning Town account. In conclusion, the letter stated 
that on receipt of information showing how the Council proposed 
to find the sum of £14,161, the amount for which the Board was 
not prepared to sanction loans, it would give its sanction to 
the borrowing of £992, £2,680, £17,076 and £23,300. The borough 
treasurer submitted a report to the Committee on this letter, and it 
was decided to ask the Board further to consider the matter. The 
Committee has authorised the electrical engineer to undertake 
small motor wiring orders for execution by the men fixing the 
motors, where the estimated cost of such works does not exceed £5. 


West Ham.—A letter was received by the Corporation 
from the Barking U.D.C. suggesting the formation of & joint Board 
or Committee for the purpose of arranging & system of inter- 
running on the tramway system of the whole of the East End of 
London. It was suggested that the board should consist of three 
members from each authority. The tramways manager (Mr. Blain) 
did not consider the proposal appropriate at the present time, and 
the Council decided to take no action in the matter at, present. The 
L.C.C. has rejected the terms offered by the West Ham Council 
for the working of the tramways in Bow Road when reconstructed. 
The West Ham tramway manager bas the matter under considera- 
tion, with a view to offering other terms. 


Yárdley.—The offers of the Birmingham Corporation, 
and also of the Staffordshire and Shropshire Electric Power Co., 
of an electric supply in the district were recently considered by 
the Council, and while a preference was shown for Birmingbam, it 
was stated that the offer of the power company would still be 
considered. Negotiations are to be resumed with Birmingham, with 
a view to securing better terms. 


TRAMWAY and RAILWAY NOTES.. 


Aston.—A special meeting of the T.C. held last week 
authorised the borrowing of £100,000 “ for the purpose of adopting 
and equipping for electrical traction the tramways within the 
borough belonging to the Corporation and purchased from the 
Birmingbam and Aston Tramways Co., Ltd., and authorised under 
the Aston Manor Improvement Act, 1903.” In the course of the 
discussion the town clerk said that up to the present time the 
tramways undertaking had brought about an expenditure of 
£240,000. Of that amount £40,000 had been raised from the 
Ecclesiastical Commissioners for the construction of tramways in 
Victoria Road, and £100,000 from the same source for the purchase 
and transfer of the undertaking of the old Aston and Birmingham 
Tramways Со., leaving a balance of £100,000 now to be raised. 
The annual repayments would amount to £5,177, and extend over 
a period of 35 years. The Corporation seal was affixed to the 
mortgage. 


Belfast.—At the weekly meeting of the Tramways and 
Electrical Committee on the 22nd inet., Sir Robert Anderson pre- 


siding, the sub-committee appointed to consider the desirability of - 


purchasing the Cave Hill and Whitewell Tramway system—the 
directors of which, it may be recalled, were recently seeking 
parliamentary powers to run over the Corporation’s lines in the 
suburbs of Belfast—reported that it recommended the purchase of 
the system at £60,000. The recommendation was adopted, subject 
to the confirmation of the Council. The intrinsic value of the 
system was laid down at £40,000, but the figure now recommended 
is that offered by the Corporation prior to the company’s promoting 
the original bill some years ago. The announcement has givea 
much satisfaction in Belfast, as it will save the taxpapers the 
expense of fighting the matter out in Parliament. The company 
wanted another £10,000, but the sub-committee of the Corporation 
would not make any advance on the original offer of £60,000. 


Birmingham. — At a meeting of the Tramways Com- 
mittee, on the 17th inst., it was reported that hopeful progress was 
being made in the negotiationsfor overcoming the deadlock by which 
facilities have hitherto been refused for a through working of the 
Erdington route over the lines passing through Aston Manor, at 
present leased to the British Electric Traction Co.. Suggested 
terms of settlement have been submitted to all parties concerned 
The hoped-for settlement shonld also enable an arrangement to be 
made for through working of the Perry Barr route, of which the 
portion between Perry Barr and Chain Walk, Birchfield Road 
belongs to the Handsworth District Council, and has just been 
reconstructed as an electric tramway. 


Bolton.—The Tramway Committee has favourably 
received a proposal for through running to Bury, made by the 


latter town. The service is expected to b 
suntide. e in operation at White 
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Bradford.—A month’s trial is to be given to a car fitted 
with Mr. C. J. Spencer’s patent extensible axle; this will run 
between Bradford and Leeds, where the gauges are 4 ft. and 
4 ft. 84 in. respectively. A preliminary run gave every satisfaction. 


Bury (Lancashire). — A report presented to the 
Tramway Committee this week shows the receipts for the past year, 
to March 31st, to have been £50,481 12s. 11d., and the net profit, 
after deduction of all charges and expenses, about £5,000. The 
Town Council will be recommended to allocate £2,500 to reserve, 
and to carry a further £2,500 to the borough fund for the relief of 
the rates. 


Continental Notes.—SwWITZERLAND.—AÀ Swiss com. 
pany has been formed to construct a tramway service without rails 
between Basle and Huningue, а town on tbe Bwiss-German frontier, 
The motive force will be elèctricity supplied by aerial wires. The 
cost of the scheme is stated to be 50 per cent. less than if an 
ordinary tramway line with rails were constructed. 

AUSTKIA.- Comprehensive plans are under consideration by the 
Ministry of Railways for the introduction of electricity on all the 
State Railways in the western part of Austria, embracing the line 
between Vienna and Bregenz, and Salzburg and Trieste. It is pro 
posed to use the water-power in the country through which th 
roads run, and an engineering commission has been engaged for 
some months in investigating the amount of power available.— Pall 
Mall! Gazette. 

HOLLAND. The Holland American Co. bas obtained from 
Westzaar Municipal authorities the concession for the construction 
and working of an electric tramway in their district. 

IrALY.—À company has just been formed in Brussels, with a 
capital of £100,000, to be known as La Société du Tramway Elec- 
trique de Notre Dame de la Garde A Gênes, to construct and work 
electric tramways at Genoa. d | 


Croydon.—The Tramways Committee recommended the 
B.C. on Monday to enter into an agreement with the South Metro- 
politan Electric Tramways and Lighting Co., Ltd., for through cars 
between West Croydon and the Crystal Palace (high level) and 
Penge. At present, on the borough boundary, passengers bave 
to change cars, at which there has been much complaining. Under 
the proposed agreement the Corporation and company would take 
the entire fares оп their own respective systems, and each pay the 
other 3d. per car-mile run in the outside district. The agreement 
would be subject to three months’ notice. The recommendation was 
adopted. | 

An inquest was recently held on Mr. Collins, of Addiscombe, the 
second passenger to succumb to injuries received in the tramway 
accident at Carshalton. The jury found that the driver was going 
at a somewhat excessive rate, considering the curve, whilst the 
application of the brake by the conductor tended to cause the 
wheels to skid, and increased the difficulty. The jury added that the 
brakes and equipment were in efficient condition, and expressed 
appreciation of the instructions of the general manager. 


Ealing.—The B. of T. has replied to the T.C. respecting 
the complaints as to noise eccasioned by the L. U. T. cars. The 
Board states that the nuisance, of which complaint bas been made, 
does not appear to be a matter over which it has any compulsory 
powers, and encloses a copy of a letter received from the tramway 
company stating that there was no justification for the complaint, 
and that the improvements made to the cars had been entirely 
successful in removing the noise. The Highways Committee is to 
consider and report as to whetber the Council sbail itself take action, 
and invite the Acton and Hanwell U. D. C. s to join in the agitation. 


Elland.— The National Electric Construction Co. has 
recently assured the U.D.O. of its intention to carry through а 
proposed tramway scheme for joining Halifax and Huddersfield 
via Elland. 


London.—L.C.C. Tramways.—The adjourned report 
of the Highways Committee with reference tothe proposed construc 
tion of a subway station for the tramways Dear the Strand, beneath 
Wellington Street, was considered at Tuesday's meeting of the 
L.C.C. After discussion the Council resolved not to take апу 
further action in the matter, on the grounds that a saving of 
£20,000 would be effected by omitting the station, that the gubway 
to the Embankment would be completed in half the time without 
the station, and that the advantages of the station to the public 
would be of a limited character. OE 

The Highways Committee reported thai the total traffic receipts 
on the tramways for the year from April 1st, 1906, to March 31+, 
1907, amounted to £809,570 from the lines worked by clectric 
traction, as compared with £614,297 in the previous year. 0 
receipts from the lines worked by horse traction reached £56741 | 
as against £723,011 in 1905-6. These figures make а total o 
£1,376,980 for 1906-7, as compared with £1,342,308 in the ved 
ceding year, being an increase of £34,672, while the mileage worse 
was also greater in the past financial vear. . | T 

The Council adjourned fora week the consideration of а s 
report by the Highways Committee with reference to the сог \ 
the actual cost over the estimated cost of the work relating uh e 
removal and alteration of water and gas mains, &c.,in connec gi 
with the reconstruction of the tramways from High T 
Wandsworth, to Westminster Bridge and St. George’s Ое 
appears that the estimate amounted to £33,500, whereas the e ih 
outlay will amount to £86,500, showing an excess of £53,000, T in 
the Council is asked to approve. In the course of the ae Ке 
Committee stated that difficulties arose largely owing ^ d 
proximity of the extensive worksof one of the water companies, 
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also of the works of the South Metropolitan Gas Company. 
Although at the time the figure of £33,500 was given as the pro- 
bable cost of altering the gas and water mains, if the conduit 
system were adopted, it was understood that the sytem of pipes 
and mains traversing the route was so exceptional in character as to 
mske it extremely difficult to accurately estimate the cost of this 
portion of the work. In the circumstances the suggestion was made 
that, for the portion of the framways between the points above 
mentioned, the overhead system of traction should be adopted, and 
a scheme was accordingly submitted to the various road authoritics 
concerned, namely, the Battersea, Lambeth and Wandsworth B.C.s, 
providing for the adoption of the conduit system between the 
London termini of the tramwavs and the junction of Nine Elms 
Lane and Wandsworth Road, and of the overhead system from that 
point vid Nine Elms Lane, Battersea Park Road, and York Road to 
High Street, Wandsworth. This scheme would probably have cost 
about £112,500 less than the present scheme. The proposal for 
overhead traction was communicated to the road authorities con- 
concerned, namely, the Battersea and Wandsworth B.C.s, 
but they were not prepared to agree thereto, and it was 
therefore decided to adopt the conduit system of traction. The 
total cost of the Westminster-Wandsworth tramways works out at 
£22,315 per mile of single track, as compared with £19,530 per mile 
in the case of the first section of the northern tramways. 


Manchester.—The Tramways Committee, at a meeting 
held a few days ago, decided that its contributions out of the 
profits of the undertaking to the city fund, in relief of the rates, 
this year, should be as before, £55,000. . It was also 
resolved that a sum of £4,200 should be set aside out of reveuue as 
the Committee's proportion of the cost of the Infirmary site and 
consequent street widenings, and а further sum of £3,500 for the 
promption of the Corporatioh Tramway Bill The Committee 
estimated that £198,616 would be needed for the expenses of the 
year’s working; the actual expenditure was £196,845. For the 
coming year the estimate amounts to £203,464. For the year 
ending March 31st, 1908, it is estimated that there will be an income 
of £745,024, as compared with £719,634, the approximate income 
for 1906-7, which was £17,506 in excess of the estimate at the 
beginning of the financial year. A surplus cf £59,000 is anticipated 
for the coming vear, after all deductions have been made. The 
question of halfpenny fares, for the’ convenience especially of 
working people, bas been considered by the Committee, but no 
decision has yet been arrived at. A sub-committee will inquire 


into the subject. 


Newcastle-on-Tyne.—The T.C. recently increased the 
estimates for the rates, which latter show an increase over the pre- 
ceding year of 4d. in the £. To prevent a still further advance it was 
agreed to appropriate £12,000 from the Corporation Tramway's 
profit, being the equivalent of 2d. in the £. In the course of the 
discussion the tramways undertaking was blamed for having largely 
contributed to the Corporation’s capital debt; also with incurring 
expense in street widenings, &c., but the Chairman of the Tram- 
ways Committee was able to show that his department was meeting 
many such charges out of revenue, or otherwise providing financially 
for them. | 

In our last week’s issue we under-stated the capital expenditure 
on the tramways undertaking, which actually amounts to £1,555,186. 


Rochdale.—The first year of working of the completed 
municipal tramways has yielded a net profit of 42,893. This is 
gratifying to the ratepayers, inasmuch as last year there wasa 
deficit of £434, and in 1905 one of £8,000. The profit tbis year is 
to be applied to reduction of debt. The total receipts from the 
tramways for the past 12 months amounted to £54,138 ; the working 
expenses were £29,505. This left a gross profit of £24,633. Out 


‘of this there were heavy liabilities to be met in the shape of 


interest on loans, sinking-fund charges, rent of the Littleborough 
lines, payment of Hey wood's proportion, &c., in all £21,740. The 
payment to Heywood represents that borough's proportionate share 
of the receipts, after deducting werking expenses. The passengers 
carried during the year totalled nearly 10 millions. The population 
served by the undertaking is about 102,000. The car-mileage run 
was 1,201,364, against 985,705 in the previous year; and the 
average receipts per car-mile were 10°8d., against 10 2d. The per- 
centage of working expenses to receipts is 55, as compared with 
57 а year ago. The energy used amounted to 1,896,278 units, 
costing £9,165. The capital expenditure on the undertaking, to the 
end of the financial year, was £343,246. The department has still 
& small margin before it reaches the limit of its borrowing 


powers, 


Tramway Authorities and Post Office Proposals. 
— Referring to our note on the above last week, a municipal tram- 
ways deputation waited on the Postmaster-General on the 22nd 
inst. The proceedings were private: but a further conference was 
suggested, at which some arrangement may be come to. 


Transvaal. — JoHANNESBURG. — The returns of the 
municipal electric tramways for the weeks ending March 16th and 


23rd are as follows: 
March 16th. March 28rd. 
Car-miles . . ЛА 37,049 87,538 
Passengers carried .. 856,299 818,000 
Total receipts. . yi е 4 
B. 0° . 8 * а 


Average receipts рег car-mile 

On March 22nd a collision took place on the Johannesburg 
electric tramways, owing to swarms of locusts on the rails, which 
were rendered so very greasy as to interfere with the working of 


the brakes, resulting in the suspension of the traffic close to Twist 
Street bridge, and injury toa lady passenger and a tramway inspector, 
besides wrecking the platform of a car. Later accounts state that 
there were four cars in collision. 


Wimbledon.—It is understood that the tramway dead- 
lock will probably be brought to an end this week. For nearlv a 
year а stretch of line running through Wimbledon has been idle. 
Ав work on the Tooting-Wimbledon section is now in an advanced 
stage, the Wimbledon Council is said to be satisfied, and its consent 
to the working of the Wimbledon section will, it is understood, be 
given within the next few days. 


TELEGRAPH and TELEPHONE NOTES. 


Lewisham.—lIn connection with the question of the re- 
instatement of trenches opened by the General Post Office for the 
purpose of laying underground telegraph lines, the Postmaster- 
General has informed the B.C. that be is unable to concur in the 
opinion that. the trenches should be reinstated to the kerb or 
forecourt line, whichever is the nearer, and states that if the 
trenches are properly restored and punned, and if the soil is allowed 
to consolidate, a level surface can be maintained when the tar is 
reinstated. The Highways Committee of the B.C., however, 
adheres to its recommendation. 


Liverpool—Antwerp.—Direct telegraphic communica- 
tion has been opened between Liverpool and Antwerp. 


London—Birmingham.—A new underground cable, 
carrying 200 wires for telegraphic and telephonic purposes, is 
being laid between London and Birmingham. 


Postal Telegraph Conference.—The annual Confer- 
ence was held at Bournemouth last week, Mr. F. E. Durrant pre- 
siding; about 150 delegates were present. Some dissatisfaction 
was expressed on the subject of the employment of soldier tele- 
graphists, and resolutions were passed regarding the administration 
of the postal telegraph and telephone services. (Glasgow was 
chosen as the meeting-place for the next conference. 


Spain.— Work is about to be commenced on the establish- 
ment of a new direct telephone line between Madrid, Segovia, 
Valladolid, Palencia, Gijon, Santander and Oviedo. 


Steamer Telephones.—The L. & Y.and the L. and 
N.W. Railway companies bave made arrangements for their 
passenger steamships to be connected with the National Telephone 
Co.’s system in the north of Ireland, whilst lying at the quay in 


Belfast. 

Tele-Photography.—The Daily Mail reports that Prof. 
Korn bas successful transmitted photographs by telegraph 
between Berlin and Munich, a distance of 240 miles. 


telegraphic Interruptions and Repairs :— 
CABLES, INTERRUPTED,  BEPAIBRD, 

Cayenne-Pinheiro - Я .. Aug. 18, 1902 .. we 
Curacao-Coro 
Curacao-La Guayra Closed.. sa m .. Jan. 19, 1906 .. Vis 
Curacao-Maracaibo 
Reissa-Issa and Reissa-Yemani (Yemen) .. 
Tarifa-Tangier ee ae ee ee ee 
Port Arthur-Chifu (Closed) .. bé vs 
Garachico-Santa Crus .. ss „ә ne 
Las Palmas-Arecife as " si 
New Brunswick-Prince Edward Island 
Tenedos-Chio к zo De 
Cadiz-Teneriffe .. 
Falmouth-Bilbao .. 


. Mar. 9, 190. 

oe July 12, 1906 .. se 

.. Aug. 18, 1906 .. oe 

. Feb. 18, 1907 .. April 17, 1907 
. April 10, 1907 .. zx 

m .. April 15, 1907 .. April 23, 190 
LAKDLINES. 

Puerto-Barrio .. .. «2 « € .. Aug. 28, 1902 .. ee 

Transvaal.—The annual report of the Postmaster- 
General of the Transvaal for the year ended June 30th, 1906, states 
that new telephone exchanges have been opened at Klerksdorp and 
Roodeport, and 11 additional call offices have been opened in various 
places. The revenue derived from call offices amounted to £1,284. 
It is expected that all the plant for the new Johannesburg exchange 
will shortly reach there, and that its installation will be completed 
during the year, and the underground cables which have 
been laid will be brought into use, so as to replace the overhead 
wires in the centre of the town. An alternative trunk" line has 
been constructed between Germiston and Springs along tbe railway 
route, and another from Johannesburg to Krugersdorp along the 
wagon road. The telephone service rendered free to the Govern: * 
ment was worth £6,724, being £952 more than last year. 

The report shows that there are 241 public telegraph offices open 
in the Colony, of which 120 are postal telegraph offices and 121 
railway telegraph offices. There was a decline in revenue amount- 
ing to £11,671, caused by the reduction in rates. The total value 
of Government messages dispatched without payment was £13,275, 
of which the Army share was £2,147. For the tirst time since the 
war the cable service for the whole of South Africa has fallen 
below the necessary amount of £300,000, and the Department has, 
therefore, had to pay to the Cable Co. a portion of the subsidy, 
amounting to £515. А good deal of the falling off is due to the 
prevailing business depression. In construction work the following 
additions have been made;—Length of line, 443 miles; mileage 
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of wire, 2593; totals to date, line, 2,491 ; wire, 9,739. The work 
of placing the main lines in Johannesburg underground has been 
commenced, cable having been laid for 1,492 yards, containing 44 


miles of wire. 


Wireless Telegraphy. — The efforts of the Marconi 
Wireless Telegraph Со. to get a contract with the Australian 
Federal Government have failed. So far, the Australian Postmaster- 
General has declined to adopt any system, preferring to wait until 
further information is obtained regarding the systems now used in 


other parts of the world. E 
An атеш has been concluded between the French, British, 


Spanish and German Governments, regarding wireless telegraphy 
in Morocco, according to which an international company wilt be 
formed, with M. Henri l'opp as manager. The capital will be 
equally divided between the four nationalities, which will each be 
represented on the board of management. 


— á—— 


CONTRACTORS’ COLUMN. 


OPENINGS FOR NEW BUSINESS. 


ABERDEKN.-- Addition to Ferryhill Mills for Messrs. P. Watson & Son. 
| Additions to Broadford works for Richards, Ltd. Wilson and 
Walker, architects. 
Warchouse for Messrs. Ingram & Mortimer. 
| architects. ‚ 
BACUP.—School for St. John's Ch. ch. H. F. V. Newsome, c/o RadclitTe and 
] Chadwick, arcbitects, 78, King Street, Manchester. 
BRADFORD.—Brewery extension, J.D. Wood, 8, Newhall Street, Birmingham: 
(YrADoN).—HRebnuilding “Old Mils.” H. W. Long, architect, 
181. New Line, Greengates, Bradford. 
BHRIS TOL. Rebuilding of Merchant Venturers' Technical College recently 
_destroved by fire. A. W. 8. Cross, M. A., F. R. I. IB. A., London, 
architect. 
New branch bank for Wilts & Dorset Banking Co. G. M. Silley, 
17, Craven Street, London, W.C., architect. 
Residential institution for 100 blind at Westbury-on-Trym to cost 
£45,000. E. Gabriel, London, architect. 
(Wxsruvuv Park).—Chureh (£8,100). Rodway & Denning, archi- 
tects, Bristol. 
BURNLEY.—Parochial hall (St. Margaret's Church). 
tects, Mercantile Chambers, Burnley. 
BURY (Lancs.).—12 houses and shop for Co-operative Society. W. P.. Gill, 
architect, Derby Chambers, Fleet Street, Bury (Lancs.) 
CLIFTON (NEAR. MANCHESTER).— New collieries. Clifton & Kersley Coal Co., 
Clifton, are about to sink new mines at Astley. 
CLONMEL Unevanb).--Two consumption hospitals. J. F. Fuller, architect. 
COVENTRY.—Alterations and additions to Earlsdon council sehool. G. & L. 
steane, architects. 

CROYDON.—Higher elementary school, Tamworth Road (estimated cost, 
| £8400). Architect not yet appointed. 
CWMDARE (NEAR ABERDARE).—Calvinistie Methcdist Chapel. 

architect, Aberdare. 
DARLINGTON.—Higher elementary school to be built by the Education Com- 
А mittee. А 
DEARHAM (Cra iE RLAND).— Alterations and additions to Dearham council 
school. J. Foster, Clerk of Works. 
DONCASTER.= Public baths. Borough surveyor. 
ECCLEs.—Restoration of Eccles Parish Church (£2,000). 
wick Road, Eccles. 
New church (about 47, C00). 
road, Eccles. ` 
New council sehool (cost £10,000). 
Pendletun, Manchester, architect. 
EDINBURGH.—Publie wash-houses. R. Morham, city architect. 
ELLACOMBE (Torgvay).—Extensions to Christ Church (£2,797). R. F. Yeo, 
builder, Torquay. : 
Ne council school (28,000). J. Pomeroy, architect, Bolton. 
Contractors, Messrs. W. Townson « Son, of Bolton, not 
Johnson, as stated. 
FELIXSTOWE.— Special Subjects Centre for East Suffolk County Education 
Committee. W. E. Watkins, Secretary, County Hall, Ipswich. 
FORFAR. — Extension of South. Burgh School (£3,500). J. McLean & Son, 
builders, Forfar. 
GILESGATE MOOR (DvrHaM).—Council School (accom. 400). A. J. Dawson, 
Clerk to Education Committee. 
GLASGOW.—** Glasgow Constitutional Club," with concert hal! for 950 persons. 
Albert Fountain, architect, 68, Gordon Street, Glasgow. 
Additions to hotel. Angus Mackay & Co., Buchanan Street. 
GOUROCK.— School. £9,295. Alex. Cullen, architect, Brandon Chulnbers 
Hamilton. е 
HALIFAX.- Large Cafe and Dining Establishment for G. Whitley & боп, 
electric light throughout. W. C. Маи, architect, 
HANDSW ORTH (StaFrs.).— Manual workshop, laboratory, cookery and laundi у 
kitchens for the U. D.C. J. P. Osborne, architect, 95, Colmore 
Row, Birmingham. . 
HASLINGDEN (LANCASHIRE). — New Council School, Gregory Lane. Haslingden 
Education Committee. 
HUDDERSFIELD (ScisskTT!.— Additions to Cuttlehurst House. John Kirk 
and Sons, architects, John William БО сеї, Huddersfield. 
(MkLTHAM).—Extension of Joint Isolation Hospital. J. Berry 
architect, 3, Market Place, Huddersfield. : шш 
HULL.— Warehouse and offices (Craven Street), E. Whitlock, architect,? 
Scale Lane, Hull. , шеек 20, 
ILFRACOMBE.—Post Office in High Street. 
LANCASTER.—Extension of Royal Albert Asylum, Lancaster, to be called the 


“James Diggens Memorial Reception House.” К 
Messrs. Woolfall & Eccles, Бес е лоте, 


LEEDS.— New Synagogue. W. A. Hobson, architect, 41, Albion Street, Leeds. 


(BRAMLEVY).— Extensions to Bramley Engineering Works. J. A. 


Weis architect, 2, Bawinghall Square, Basinghall Street, 


Watt & Davidson, 


Shaw & Vowles, archi- 


T. Roderick, 


J. F. Moore, Chad- 
J. F. Moore, builder, Chadwick 


Mr. Lord, The Red House, 


FARNWORT 
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LONDON (Haymarket, W.).—Building in Coventry Street and Rupert Street 
for Lyons & Co. W.J. Ancell, 2, Staple Inn, W.C., architect. 
(Brock Ley Rist).—Parish Hal. E. Hide & Son, 17, Gracechurch 
Street, E.C., architects. 
(Dertronp).—Additions to works of J. Defries & Scns, Ltd., 146..1, 
Hounsditcb, E. 
(LiAMBETH). —Additions to offices of Guardians. W. "Thurnali, 
clerk to guardians, 128, Brook Street, Kennington, S.E. 
(STRAND). - Offices at Rast Wharf, Adelphi. Hayward & Maynard. 
£0, John Street, Adelphi, architects. 
(UPPER Т оотіхҳе). — Parochin! Hall (seat 400. C. A. Adams, t6, 
Vietoria street, B.W., architect, 
(Hovton).— Buildings for Tapp & Co., Shop-fitters. G. H. Lovegrove, 
170, High Street, Shoreditch. 
(SILVERTOWN, J..). New offices for Anglo-American Oil Co., North 
Woolwich Road, E. 
(SPKATEOKRD, P..). Additional workshops at Albert Works. W. R. 
Coorkk, 113, Tulse Hill, S. W., consulting е: gineer. 
(STHATEORD, E.). Extension of engineering works. Holbrook end 
Sons, 44, Martin Street, E.. engineers. 
LOUGH SWILLY (WinrzaNp).—Large Military Barracks. 
LOUTH.— Chapel in connection with St. Michael’s Church (£1,400). 
LYTHAM.--King Edward VII. School (£30,000). W. Eaves & Co., 8, Chito 
Street, Blackpool. 
MANCHESTER. — Baths and Washhouses at Bradford for the Т.С. Cn. 
Architect, Town Hall, Manchester. 
STRETFORD). — New Elementary Bchool at Old Trafford, for : 
Stretford Urban District Council Education Committee. 
CLEVE NSHULME).-- New Church (St Mark's). C. T. Taylor, architec, 
10, Cliff Street, Oldham. : 
MIDHURST.—Congregational Church (£2,300). 
MOUNTAIN ABH.—Cookery school and offices for the U.D.C. W. H. Williams 
architect, Town Hall, Mountain Ash. 
NEWPORT (Mow.).—Primitive Methodist Schools and Church (£8.20 > 
Newland, Davis & Hunt, architects, 19, Commercial Street, 
New port Mon.); W. R. Pitt, builder. Newport (Mon). 
NORWICH. — Buildings in memory of Dr. J. Martineau (£7,000). 
NOTTINGHAM (SHiREBROCK).—Roman Catholic church and priest's hous 
(£2,000). 
OLDHAM. — Spinning Mill at Waterhead, by Doris Spinning Co. 
Secretary. 
New Cotton Mill (Belgrave Mill). 
Whittaker & Co. 
PORTSMOUTH (Mirtos). — Laundry at the Infectious Diseases Hospital 
(42.189). W. W. Leannouth, contractor, Portsniouth, 
REDDITCH.-- Club premises for the Union Club, Ltd. J. Johnson, architect, 
Redditch. 
ST. DAVID'S (Wares).--Luboratory, workshop, and cookery room at coun! 
school. H. hemas, architect, 9, Victoria Place, Haverterd 
West. 
SALFORD (Нл тох Basxi.-- New public school and caretaker'8 house (£16,115). 
J. Ramsbottom, builder, Pendleton, Salford. 
SOUTHEN D-ON-SEA.- Operating theatre at the Victoria Hospital. Southend 
Hospital Committee. 
SWINDON (Witrs).— New Church. St. Augustine's (43, 100). W. A. H. Masters, 
; architect, 1, Regent Cireus, Swindon, H. & C. Spackma!, 
builders, Hunt Street, Swindon. l 
Weslevan Mission Hall (£8,000). W. F. Bird, architect, Midsomer 
Norton; 'l'vdeman Bros., builders. Edgware Road, Bwindon. 
TEDDINGTON.—Town Hall. G. H. Salmons, Clerk to the Council. 


TOLSWORTH.—Extension of hospital. W. Н. Woodroffe, 22, High Street, 
Borough, S. E., architect. 

TREORKY.—Alteratiuns at Conservative Club. J. Rees, architect. 

YSTRAD RHONDDA.- Alterations to premises in William Street for Ystrad 
Rhondda Conservative Club. W. D. Morgan, Post Otce 
Chambers, Fentree, architect. 


W nte 


Builders, Messrs. Whitworth, 


— T eR 


Electrical Duties at Devonport Dockyard.— А 
correspondent writes :—‘‘ The development which has taken place 
in electrical science, and its general application in the Government 
Dockyard at Devonport, bas led to an over-lapping of responsibility 
and duties between the electrical engineer's and the constructive 
and engineering managers’ departments. The first-named depart- 
ment consists of a central office at the Admiralty and branches at 
the Dockyard, and was inaugurated to deal with electrical fittings 
and equipment generally, differentiating between work and respon 
sibility purely electrical and that of the two other departmen 
referred to. ‘The electrical department has, on the whole, е 
its existence, but during the course of the electrical development 
the work has been in charge of successive assistant constructors, the 
electrical fitters and other workmen employed being part of their 
staff, and hence the piercing of bulkheads and protective decks Dr 
the running of circuits and the fixing of motors, dynamos and ds 
ments has been carried out by them without risk, owing to Pi 
head of the department being responsible for the bull. non 
however, the transfer of duties took place, the electrical iari 
not only assumed responsibility for the electrical equipment, x 
also continued the system under which hie men performed ist 
of electrical fittere, but of ship-fitters and shipwrights also, an E 
of joiners occasionally thrown in, although tbe responsibility | 
the strength and watertightness of the portions of the bull opers ii 
on by his men continued to be vested in the constructive en 
The increase in electrical appliances both ashore and айов 10 
drawn specisl attention to the matter, and the Admiralty 11 oí 
issued special instructions, defining the duties and responsibiliti 
the respective departments.“ 


Fire at Widnes.—The Daily News reports Um." 
Saturday afternoon last the Dolphine patent process Ally dee 
Mesers. Bolton’s silver and copper works, Widnes, was to arpose 
troyed by fire. The plant was quite re vently erected for рае 
of extracting silver from bluestone. The Atlas works of t . said te 
Alkali Co. were saved by the brigade, The total damage 
approach 440,000. 
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ELECTRIC POWER IN DURHAM COLLIERIES. 


To assert that electricity has become absolutely indispeneable 
to the profitable working of a colliery would certainly invite 


a storm of negation from advocates of steam 
apd compressed air, and also, it must be 
admitted, from some other authorities who 
may lay better claim to impartiality ;. but 
the very fact that such a claim should be 
put forward at all is significant of the great 
progress which has been made in the prac- 
tical application of electricity underground. 
Various reasons have been, and are, given for 


the ever-widening adoption of electricity, - 


but all may be summarised in the plain 
statement that “it pays,” and as pits grow 
deeper and workings more extensive, while 
electrical plant grows cheaper and more 
reliable, it pays more and more, so that 
already electrification has become a com- 
mercial necessity in many pits, and will 
soon do 80 in most, if not in all. 

Of the many groups of collieries in the 
Durham district, none are better known than 
the Lambton Pits. Though experiments 
in electrical working on aismall scale have 
been in progress at these pits fora long time 
past, complete electrification was only decided 
upon recently. An agreement was made with 
the Durham Collieries Electric Power Supply 
Co. for the supply of the power required, 
on advantageous terms, and thus the need for 
a private generating station was dispensed with. 
The electrical plant at both the colliery and the 
power station came into operation last summer, 
and have been in regular service since. 


_————————— 


Fic, ?.—PangoNs-PEEBLES TURBO-GENERATING PLANT, DURHAM COLLIERIES Exscrric Pow 
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As the power station is an excellent example of ite kind, 
we may preface the description of the colliery plant proper, 


Fig. 1.—View IN THE BorLER HovsE, DuRHaM CoLLIERIES ELECTRIC 
Power Co.'s STATION. 


i i 


Li 


ER Co.'s STATION. 


Ы ways. 


— 


with some details of 
the power house equip- 
ment. 

The station is 
located close to the 
village of ^ Phila- 
delphia, Co. Durham, 


 and'adjoins the car- 


shed ‘of the Sunder- 
land District Tram- 
It is about 
equi-distant from 
Fencehouses and Pen- 
shaw stations on the 
N.E. ‘Railway, and 
direct rail facilities are 
provided by the private 
line of the Lambton 
Collieries.. Water is a 
more difficult problem 
than coal, aid there 
being a scarcity in the 
immediate neighbour- 
F 
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Sunderland District Tramways through 
a sub-station arranged in a corner of 
the power house, and equipped with 
two 500-kw. Peebles-La Cour motor- 
converters, which deliver direct current 
at 500 volts pressure for tramway 
purposes. 

The transmission line from the 
power house to the Lambton Collieries 
is а good example of modern overhead 
high-tension transmission. It consists 
at first of four three-phase circuits 
ie. 12 wires in all, carried оп “ Н" 
pole construction. Single lines branch 
off here and there to transformer sub- 
stations at the various pit heads. We 
illustrate in fig. 9 a long stretch of 
single pole construction, which is fairly 
typical of most parts of the line, ex- 
cept, of course, that the number of 
circuits carried varies from one to four. 
Where more than two circuits are 
to be carried, double pole construction 
is adopted. 


Fics. 4 AND 5.—TypEs OF LIGHTNING ARRESTERS IN SUB-STATION. 


hood, a pipe line has been run to the river, two miles away, 
{ and a motor-driven pumping station, electrically controlled 
| from the power station, has been installed by the water side. 
Here two 80-b.H.P. totally enclosed Peebles induction 
motors are installed, driving Gwynne centrifugal pumps, 
| either set being large enough to supply water for the station 
| under full load. The water is pumped up to a large 
storage reservoir, distinct from the cooling pond, and the 
make-up water for the cooling pond is supplied from this 
reservoir. 

The boiler house, illustrated in fig. 1, contains five 
large Babcock & Wilcox boilers (i. e., one for each turbine), 
fired by Erith's underfeed stokers. The steam piping is 
very simply arranged, there being a main header sectioned 
by valves, and steam pipes are “teed” off to the boilers and 
turbines respectively; and any one boiler and turbine may 
be run as an independent unit if desired, or a damaged 
length of piping cut out. 

The turbines, like the boilers, are five in number, three of 
them having been manufactured for Messrs. Bruce Peebles 
and Со. (who were the main contractors for the station), by 
Messrs. Parsons, and the other two by Messrs. Willans and 
Robinson. The turbines run at 1,500 R.P.M., and are direct- 
coupled to Peebles 1,550-K.v.A. turbo-alternators, as shown 
in our view, fig. 2, of the generating units. The latter 

nerate three-phase current at 6,600 volts and 50 cycles for " 
distribution, mainly by overhead transmission lines, to ~ 

гагіоцв neighbouring pits. A supply is also given to the 
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The poles used in the line construction measure from 36 ft. 
to 48 ft. in overall length, by approximately 9 in. diameter, 
and are sunk from 6 to 8 ft. in the ground, according to 
length. The minimum height of the transmission lines at 
the ground level is 21 ft., and the maximum, which occurs 
at the point at which the transmission line crosses over the 
Sunderland District Tramways, is 36 ft. clear from the 
ground. Ав will be seen, the trans- 
mission lines are enclosed throughout 
in a strong guard net, which is sup- 
ported by heavy harp-shaped. iron 
brackets mounted on the poles. The 
longitudinal wires of the guard nets 
are No. 8 galvanised steel, and the 
locket wire is No. 14 iron. The guard 
net is, of course, earthed at both ends 
and at frequent points of its length, so 
that if a transmission line should break, 
the latter would be earthed immediately 
and thus rendered harmless. 

Precautions are also taken to prevent 
unauthorised persons from climbing the 
poles, spirals of barbed wire being wound 
round them for this purpose. 

The main Lambton transmission line 
is constructed in three sections, special 
terminal poles, one of which is shown 
in fig. 8, being provided at the end 
of each, so that the line may be dis- 
connected at these points if necessary. 
Near each pit there is a sub-station 
(fig. 3), which contains high and 
low-tension switches, lightning arres- 
ters, transformers, &c. In some cases, 
however, current is taken down the pit 
direct at 6,500 volts, and undergoes no 
transformation above ground. In such 
cases the sub-station simply forms a 
distribution station, controlling the 
various cables running down the pits, 
though it is generally equipped, also with a small trans- 
former for supplying lighting in the neighbourhood. 

The fact that the high-tension mains are brought in over- 
head, lends itself to a very nice design of sub-station. Ав 
will be seen from the illustrations, the high-tension leads 
enter the tower through circular holes in heavy panes of 
glass, and the strain is taken up on shackle insulators just 


Fic. 8.— TERMINAL Роге, COLLIERY 
TRANSMISSION LINE. 


inside the tower. The leads then pass downwards (and 
connect to horn type lightning arresters with carbon resist- 
ances and choke coiia, as shown in fig. 4), to the point 
where they couple up to the н.т. bus-bars, which are carried 
OD heavy insulators above the switch panels (shown in 
fig. 6); from these buses, connections pass down to the 
Шаш oil switches in the fireproof compartments beneath, and 


thence to the H.T. side of the transformer. In some cases, 
however, outgoing H.T. feeders, either overhead or under- 
ground have to be connected up to the H.T. bus-bars, and in 
such cases, a Н.Т. oil switch is, of course, provided on the out- 
going feeder, together with the necessary disconnecting link 
switch. When the outgoing feeder is overhead, lightning 
arresters of the horn type are provided. 
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Fig. 7.— BE&CH TYPE SWITCHBOARD, DURHAM COLLIERIES POWER STATION. 


The low-tension side of the sub-station follows standard 
practice, oil switches with overload release being fitted to 
each feeder, together with the necessary instruments. 

Before turning our attention to the motor equipment 
underground, mention must be made of the cable work. 
The cables down the shafts and in the workings were 


supplied by various manufacturers, including Messrs. 
Callenders, the British 


Insulated and Helsby 


— Cables, and Messrs. 


W. T. Glover & Co., 
all as sub-contractors 
to Messrs. Bruce 
Peebles ; they are 
mostly of the lead- 
covered type, with 
double wire armoured 
cores, paper insulated 
and fixed in the shaft 
by means of long 
wooden cleats, bolted 
to channel irons let 
intothe walls. In the 
case of the workings 
they are suspended 
from the props by 
means of wooden hold- 
fasts or by tarred rope 
slings, which will 
break and allow the 


Fig. 9.—Vrew or THE LawBTON ConLixRIESs cable to drop un- 


“TRANSMISSION LINE. injured in case of a 
fall of roof. 

As will be inferred from the foregoing remarks, there are 
several sub-stations underground in addition to those on the 
surface; for instance, at the “D” pit, three high-tension 
cables and one low-tension are carried underground direct 
from the surface sub-station, the high-tension cables running 
to four sub-stations in the workings. 

(To be concluded.) 
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JOHANNESBURG TRAMWAY MATTERS. 


Orr Johannesburg correspondent writes that a lively alter- 
cation occurred at a T.C. meeting in Jobannesburg on 


March 27th, between Mr. 
Julius Jeppe. chairman of 
the Tramway Committee, and 
Mr. C. A. Lane, who had 
asked a series of questions 
relative to the tramway 
system, which hes lately 
been giving so much trouble 
and anxiety. 

It appears that Mr. Lane 
was accused of giving away 
confidential information to 
the loca] Press, which Mr. 
Lane vigorously repudiated. 
The Committee felt it was 
not in the public interest that 
any statement of tramway 
matters be yet made public. 

On the following day, 
March 23rd, the most 
serious stoppage which has 
yet taken place in connection 
with the tramway system 
occorred. 


PRODUCER PLANT, JOHANNESBURG MUNICIPAL POWER STATION. 


At 6.15 p.m. a bad explosion took place in connection 
with the producer gas plant, through the back firing of the 
gas from the producers to the air delivery pipes, the actual 


Exterior of the Power Station. 
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Scrubbers and Gasholder. . 


explosion taking place inside the“ Roots“ air blowers, com- 
pletely shattering the cast-iron cases. The explosion lifted 
a portion of the roof, and damaged the external walls. Two 


THE JOHANNESBURG MUNICIPAL Tramways ‘AND LIGHTING PLANT. 


(4 


blowers only, out of the four, were damaged, though all 
four were inter-connected, but fortunately the main 
valves of the main air pipe were uninjured. Those, 
however, on the undamaged blowere were injured 
through the force of the explosion. As a consequence, the 

whole of the plant was 

put out of use, the tram- 


. way system being com. 
pletely brought to a 
standstill, as well as nearly 
the whole of the lighting 
of the town. A portion 
of the old steam plant 
being still available, it 


was quickly brought into 
use, and a supply was later 
on available in some por- 
tions of the town, though 
it was thought that at least 
two days must elapse before 
regular running could be 
maintained. As this oc- 
curred in the midst of the 
Easter holidays, the loss in 
revenue would be consider 
&ble, ав well as the incon- 
venience to the public. 
Fortunately, the explosion 


was not accompanied with апу 
loss of life, but John Woodman, the gas producer foreman, 


and H. A. Finlayson, electrican, were badly injured, and 
were sent to the hospital for treatment. The illustrations 


Blower House and Parifying Plant. 


‚) mE The Car Shed. 


of some portions of the work in progress, taken last August. 
wil be of interest; the blower house in question will be 
seen on the left of one of the figures. 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Antwerp.— May 6th. The municipal authorities of this 
city invite tenders for the supply of electric lift sud crane 
appliances. The specification may be obtained from the Hotel de 
Ville, at Antwerp. Tenders, in sealed registered envelopes, should 
be delivered to “М. le Bourgmestre de la Ville," at the Hotel de 
Ville. Deposit 3,000 trancs (about £120). Specification at the 
Commercial Intelligence Branch, Board of Trade, 73, Basinghall 


Street, E.C. 


Aston Manor.— May 11th. High and low-tension three- 
phase cables for lighting supply to Erdington U.D. See “ Official 
Notices " to-day. 

Austria.— May 7th. The Austrian State Railway 
authorities in Cracow are inviting tenders until May 7th for an 
installation of a complete electric lighting plant at the railway 
workshops at Neusander. 


Barnes.—May 14th. Steam, exhaust and other piping 
for the electricity worke. See “Offcial Notices " to-day. 


Belgium.—May ith. The municipal authorities of 
Tongres are inviting tenders for the establishment of a central 
electric lighting station in the town. Particulars may be obtained 
for 10 francs from, and tenders are to be sent to, Le Collège 


Echevinal, Hotel de Ville, Tongres. 


Belgium.—May 6th. The Provincial Government at 
Liége requires tenders for the construction, maintenance, and 
exploitation of an electric tramway from the railway station at 
Spa to the Hippodrome, which is to be built at La Longue Reid, 
and the construction of a branch line to the Forester’s house at 
Theus. А deposit of £8CO is required. Registered tenders must 
be sent in by May 2nd. 


Belgium.—May 18th. The municipal authorities of 
Brust els are inviting tenders for the supply and erection at the gas 
works, of four static transformers, two 60-k.v.4. alternators, 18 
synchronised motors, &c. Particulars may be obtained from, and 
tendera are to be sent to, Le College des Bourgmestre et Echevins, 
Hotel de Ville, Brussels. 


Bristol.— May 20th. А.С. and p.c. flame are lamps for 
the Corporation. Бес “ Official Notices“ to-day. 
/ 


Cardiff.—Apri 26th. Extra-bigh-tension three-phase 
feeder cable and switchboard for the Corporation. See Official 
Notices " April 19th. ' 


Croydon.—May 6th. Boiler feed pipe-work and new 
tlue and economiser setting at the Council’s electricity works. See 
" Official Notices” to-day. . | 


Gravesend.—May. 10th. Cables, battery, balancer and 
booster, and switchboard for the Electricity Committee. See 
" Official Notices " to-day. 


Harrogate.—April 30th. Electric light wiring and 
fittings for the Grove Road council school. Specifications from 
the Electricity Department, 33, Swan Road. 


Islington.— May 8th. Electrically-driven fan for the 
Lighting Committee. See Official Notices” April 12th. 


Kirkcaldy.—May 4tb. Boiler feed pump (2,000 gals. 
per hour) for tbe Corporation Electricity Works. See Official 
Notices" April 19th. | 


L.C.C.—April 30th. Nine electrically-driven ventilating 
fans at the Central School of Arts and Crafts and the London Day 
Training College, Southampton Row, London. See Official 
Notices” Apri] 19th. 


L.C.C.—May 7th and June J1th. Six fuel economisers for 
East Greenwich tramways generating station; high and low-tepsion 
dd for five tramway sub-stations. See Official Notices” 

y. 


Malvern.—April 29th. Various materials for tlie U. D. C. 
Electricity Department. See Official Notices " April 19th. 


. Malines,—May 6th. Tenders are required for an 
installation to repair and charge electric accumulators. The estimate 
18 £412, and a deposit of £136 is required. Particulars, Specitication 
No. 64, 1907, may be obtained for 4d. from Mr. Slaghemuylder, 1, 
Rue de Brabant, Brussels. 


Melbourne (Victoria).—May 7th. Tenders will be 
received at the office of the Deputy Postmaster-General, Melbourne, 
for the supply and delivery at Melbourne of two telephone switeh- 

s See this column in our April 5th issue, 


Paris.—May 16th. Tenders will be opened on May 16th, 
at 1.30 p.m., by the Prefect of the Department de la Seine for the 
maintenance and working of the electricity station at Prison de la 
Santé for six years. Application must be made before April 29th. 


Pembroke.—May 4th. High speed engine, p.c. dynamo, 


switchboard and instruments, accumulators, boiler, arc Jumps and 
gear, arc lamp-posts for the U.D.C. See “Official Notices” 


April 19th. 


Portsmouth.—April 26th. Electrical wiring and fittings 
for the Municipal Institute and Free Library. See “Offcial 
Notices” April 5th. 


Shanghai.—May 4th. One 800-Rw. horizontal steam 
'turbo-alternator (single-phase), with condensing plant, for the 
Municipal Council. See “ Official Notices " April 12th. 


Sophia,—May 10th. The Postmaster-General requires 
tenders for 14,000 kilogrammes of bimetallic wire, of 3 mm. 
diameter ; of 2,000 kilogrammes of 2 mm. diameter, for branching ; 
3,000 kilogrammes of 14 mm. diameter; and 500 kilogrammes of 
1i mm. diameter, for branching. The estimate is £12,000, and a 
deposit of 5 per cent. is required. Tendera are to be addressed to 
the Secretaire de l'Administration des Finances du district. 


South Australia.—June 12th. The Postmaster-General 
requires tenders for 500 Meidinger line cells; 500 Meidinger line 
cüps; 5,000 Meidinger line corke and tubes ; 6,000 Meidinger line 
zincs; 6 tons of sulphate of magnesia; and 7 tons of crushed sal- 


ammoniac. 


Southport.—May 2nd. Advertising on Corporation 
tramcars. See “Official Notices " April 19th. i 


St. Pancras.—May 13th. Arc lamp carbons for the 
Council. See “Official Notices” to-day. 


Turkey.—The Turkish Ministry of Public Works in 
Constantinople is inviting tenders for the establishment of a 
central station in Salonica, for the electric lighting of the town, 
and for the operation of an electric tramway. 


Walthamstow.—May 3rd. Stores for the electricity 
and tramway departments. See Official Notices“ to-day. 


Warrington.—May 7th. Six tramcar top-covers for the 
Corporation. See ''Official Notices" to-day. 


Woolwich.—May 1st. Additions to the electric lighting 
installation at the Plumstead infirmary for the Woolwich guardians. 
Specifications (two guineas) from the Clerk to the Guardians, 


Wolverhampton.— May 2nd. Boilers, economiser, 
feed pumps, steel chimney and feed-water tank ; also turbo-alter- 
nator sets and condensing plant for the Electricity Committee. 
Bee " Official Notices April 19th. 


Yokohama.—The Government of Japan has decided to 
obtain 31 electric cranes, of а capacity of from 1 to 75 tons each, 
and of two of 30 tons each, for the quays of the port. 


CLOSED. 


Bristol.—The contract for motors and starters for the 
Corporation has been placed with Mesers. Veritys, Ltd. 


London.— BarrEgsEs.— The B.C. has accepted the 
tender of Callender's Cable & Construction Co. to purchase scrap 
copper from the generating station, at the rate of £108 per ton. 

FuLHAM.— The B.C. has accepted the tender of Kaye & Sons to 
supply during the yesr for the generating station 2,000 tons of 
" Bedworth Peas," at 8s. 5d. per ton, delivered alongside the 
Council's wharf. The question of obtaining two additional under- 
feed stokers for the boiler house of the generating station is under 
consideration. M" 

L.C.C.— The following tenders have been received by the L.C.C. 
for the supply of eight travelling hand cranes for use at various 
tramway sub-stations :— . 


Car! Flohr 


vs К (not to specification) £1,346 
T. Larmuth & o. 


(recommended) 1.427 
- " Va (alternative tender) 1,436 
Thomas Broadbent &-Sons (alternative tender) 1,545 


S. H. Heywood .. ©з " в 1,579 
Thomas Broadbent & Sons .. T es 3,598 
Carrick & Ritchie (alternative tender) 1,669 
James Spencer & Co. .. ee Ме ae 24 1,669 
John M. Henderson & co. bs .. 71685 
Applebys, Ltd. .. ae os os dis в. 1,746 
Carrick & Ritchie n $e eo ee ЕР 1,789 
х Adamson, Ramsbottom & Co. i ET 5% 1,870 
Carl Flohr a (alternative tender) 1,964 
B. Johnson & Son ee T és a сж 1,095 
Pickerings, Ltd. ET za T E . 1 2,253 
Butters Bros. & co. 2,635 


The tender of the Hadtield Steel Foundry Co., amounting to 
£2,875, is recommended for acceptance for the special track-work 
required for renewals of the permanent way at the Elepbant and 
Castle. The Lorain Steel Co., of America, tendered for the work, 


at £2,660. 
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Manchester.—The order for the 5, 1 and 2-H.P. size 


motors for the Corporation contract bas been placed with Mesers. 
Veritys, Ltd., for their new B.P. machines. 


Preston.—The Tramway Committee of the 'T.C. has 
accepted the tender of the United Electric Car Co., of Preston, for 
the supply of 10 top-deck covers for cars, at £120 each. 


Salford.—The order for the high and low-speed motors 


up to 5 and 3 н.р. respectively for the Corporation contract has 
been placed with Messrs, Veritys, Ltd., for their new B.P. machines. 


West Suffolk.—The Standing Joint Committee has 
accepted the tender of Messrs. Faraday & Son, of London, for the 
supply of special electric light fittings for the Shire Hall, at £100, 


and that of Messrs. Higgins & Griffiths, of London, for electric 
cover plates, at £13 138. 


FORTHCOMING EVENTS. 


To-day's Events (Friday, April 26th).—At 9 p.m. Royal Institution of Great 
Britain. Discourse by Mr. James Swinburne, F.R.S., on " New 
Iluminants." 

Saturday, April 27th. At 3 p.m. Royal Institution of Great Britain. Prof. 
S. P. Thompson, F.R.S., on “Studies in Magnetism.” (Tyndall 
Lecture 111.) \ 

At 10 a.m. Institution of Electrical Engineers (Students). Visit to 
National Physical Laboratory, Teddington, Meet at Laboratory. 
Apply E. W. Moss, 20, Huddleston Road, Tufnell Park, N. 

Tuesday, April 30th.—At 8 p.m. Annual general meeting of the Institution 
of Civil Engineers (Corporate Members only). 

Wednesday, May Ist. At 5 p.m. Annual meeting of the Royal Institution of 
Great Britain, Albemarle Street, Piccadilly, W. 

At 7.80 p.m. Institution of Electrica] Engineers (Students). Meeting 
at 92, Victoria Street, S. W. Annual general meeting. Paper on 
* Electric Valves," by E. W. Moss (student). 

Thursday, May 2nd.—At 8 p.m. Institution of Electrical Engineers. At the 
Society of Arts, John Street, Adelphi, W.C. In the event of the 
discussion on Mr. Hammond's paper being concluded at the meeting 
of April 25th, the following paper will he read:--" The Use of 
Wooden Poles for Overhead Power Transmission," by C. Wade. 


AtR.80p.m. Chemical Society. Ordinary meeting at Burlington House, 
Piccadilly. 


THE ELECTRICAL ENGINEERS R. E. (VOLS.). 


Tux following orders are issued :— 


Monday, April 29th.—* A Company, infantry drill, 6.30 p.m. 
Tuesday, April 30th,—'' B ” Company, infantry drill, 8 p.m. 
Thursday, May 2nd.— O” Company, infantry drill, 7.80 p.m. 
Friday, May 3rd.—' D" Company, infantry drill, 7 p.m. 
J. H. 8. Paituirs, Captain, for Adjutant on leave, 
F Electrical Engineers R. E (V.). 


NOTES. 


To our Readers.—If any reader should find difficulty 
in getting the ELECTRICAL Review delivered, we shall be greatly 
obliged if he will communicate direct with our Manager, at 4, 
Ludgate Hill, London, stating the name and address of the agent 
who fails to supply. 


J. B. Saunders & Co.'s 50th Anniversary Celebra- 
tion.—A very elegant dinner was given by the above firm on 
Wednesday last, about sixty old friends and business acquaintances 
being invited. The Wharacliffe room of the Hotel Great Central 
was beautifully decorated for tbe occasion, and a very agreeable 
evening was spent. After the usual loval toast had been given by 
Mr. W. Н. В. Saunders, Sir James Szlumper proposed the toast of 
“The Firm”; he was ably seconded in a vigorous speech by 
Mr. C. Lundie, who bears his ninety-two years of life most wonder- 
fully. The whole of these speeches, and of the comments 
made by the guests in conversation, testified to the respect in which 
the firm is held, and one heard on all sides of its reliability in 
business and good faith in all its transactions. Mr. W. H. R. 
Saunders and his partners, Mr. J. Н. P. Berthon and Mr. 5. G. 
Leech suitably responded. We join in wishing all prosperity and 
success during the next fifty years to Messrs. J. B. Saunders & Co. 

It may be interesting to our readers to add that the firm 
of J. B. Saunders & Со. was established by the late Mr. 


John Brewer Saunders in 1857. Mr. Saunders was formerly the 
Electric and International Co.’s engineer for the Western and 
South Wales districts, and upon the telegraph companies’ interests 
being purchased and taken over by the Post Office, Mr. Saunders 
took a prominent part in the arbitration under which the sums to 
be paid to various railway companies in respect of telegraph rights 
were decided. He received a pension from the Government for 
his service under the old company, and then devo'ed his entire 
energy to the development of his firm's. business. In 1860 Mr. 
Saunders patented a very important improvement in railway block 
telegraph working, and it was installed on several lines, and was 
in work until the introduction of the more elaborate train tablet 
and train staff systems. The firm were the first to introduce the 
telephone in South Wales, and have during the past 25 years 
carried out many important installations on several of the leading 
railways. They have also completed numerous electric light con- 
tracts on a large scale, amongst them being the lighting of Penarth 
Docke, Barrow-in-Furness Docks, the Admiralty Buildings at Реш- 
broke Dock, Cardiff Post Office, &c. 

It is in railway telegraphs that we find the firm's most important 
work. They have equipped no fewer than 45 lines of railway with 
complete block telegraphs, including the necessary telegraph and 
telephone systems, and during the past 50 years no less than 
2,000 miles of lines, carrying upwards of 10,000 miles of wire, have 
been constructed. A very large portion of these lines are main- 
tained for railway companies and others by the firm, who have at 
the present moment about 1,400 miles of lines, embracing no less 
than 6,750 miles of wire, and 4,200 instruments of various types, in 
addition to several important lighting and power plante, under their 
charge. 

Mr. J. B. Saunders retired in 1893, and died in June, 1895. The 
present senior partner, Mr. W. Н. R. Saunders joined the firm in 
1874. The business having so largely developed, it was found‘ 
necessary to reconstruct it, and in 1904 Mr. J. H. P. Berthon, who 
had assisted Mr. Saunders for several years, and Mr. S. G. Leech, 
M.LE.E. who had considerable experience with the Brush and 
British Electric Traction Companies, were taken into partnerebip. 
Messrs. J. B. Saunders & Co. employ a largé number of skilled 
bands, tbe majority of whom have served their apprenticeship with 
the firm, and amongst the present staff may be mentioned Mr. H. D. 
Thomson, their manager at Cardiff, a most valued member, who has 
been with them since 1860; Mr. Н. Lloyd, their North Wales 
Inspector, whose term of service exceeds 47 years, and who bas 
been with the firm since boyhood; Messrs. H. Dallimore and H. 
Niblett, inspectors at Cardiff, whose terma of service reach 32 and 
23 years respectively; Mr. W. Fleming, their inspector in the 
North of England; Mr. W. Wadham, their district inspector at 
Swindon, both of whom have also served many years, and a number 
of foremen, linemen and others who can count from 23 to 36 years 
service, so that counting Mr. Saunders, we find seven members whose 
term of service with the firm average exactly 33 years. 

During the last few days the Corporation of Carmarthen have 
accepted Messrs. J. B. Saunders & Co.'s offer for the complete 
lighting of the town for a period of years. 


Electric Cars Destroyed by Fire in Australia.— 
A Sydney correspondent writes:—'' Early on the morning of 
Thursday, March 7th, a car-barn of the St. Kilda, Brighton, electric 
tramway was destroyed by fire, the damage being estimated at 
some £15,000. Seventeen cars were completely destroyed, and the 
building gutted. Fortunately the power house adjoining was 
saved. The idea of getting the cars out of the burning building. 
does not appear to have occurred to anyone until it was too late. 
The origin of the fire is at present unknown. All that appears to 
be tolerably certain is that it originated in the offices, which are 
situated in the centre of the building. There was a night watch- 
man on the premises, and another employé was also sleeping on 
the premises at the time, and а third man left the building 
half an hour before the fire was observed. It is anticipated 
that some of the trucks will. be found serviceable, and the motor 
frames and gearing are capable of being repaired. In the mean- 
time, the Railway Commissioners have arranged for a service of \ 
motor-omnibuses, віх of these baving been laid by for the past 
year after a somewhat unsatisfactory service on the Malvern- 
Prahran route. An attempt is being made to obtain some spare 
motors from Sydney, and spare cars from the Elsternwick line. 
As there was no insurance, the loss will be heavy, and there 15 
also the loss of revenue to take into account. During the six 
months ending December 31st, the gross takings amounted to S 
£4,502, the gross profit amounting to £1,551. During the summer 
months heavier takings were the rule. January showing £1,436, and 


February £1,200. The St. Kilda line is a feeder to the Mel- 
bourne suburban railway service.” 


Trade and Technical Papers in Canada.— OPENINGS 
ғов Ввїтїён ErECTRICAL Goops.—On Wednesday next (May lst) 
cheaper postal rates for newspapers between the United Kingdomand 
Canada will come into force. One of the main objects, if not the 
main object, of the reform is to encourage the introduction of 
British trade and technical journals into the Dominion, and thus 
tend to increase the exports from this country. This point was 
made clear by Mr. W. L. Griffith, secretary to the High Com- 
missioner for Canada (Lord Strsthcona), in an interview with & 
Press representative last week: “I am confident,” be raid, " that 
the reduction of the postal rates will bave a material effect on the 
trade between Canada and Great Britain, and this bas been the 
view taken by the Dominion Postmaster-General (Mr. Le Mieux), 
one of the most promising of the new school of young French- 
Canadian statetmen, and he is most enthusiastic in the matter. Tbe 
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rate is now 4d. per lb. on British trade and technical papers, while 
American papers are able to enter at id. per lb. The enormous 
advantage this gives to American manufacturers is obvious. But 
this is not all. What happens is that certain British trade and 
technical journals have a large sale in Canada, but they enter the 
Dominion via New York, and on their way American advertisements 
are often substituted for British advertisements. Under the new 
rate British trade and technical papers will come into Canada at 
1d. per 1b., and the rates for American newspapers are to be levelled 
np to the same figure. British trade papers will thus in the future 
be able to enter Canada with their British advertisements intact, 
and British goods will be brought directly under the notice of 
Canadian business men. This, there cannot be the slightest doubt, 
will tend in a marked degree to increase British trade." 

It was farther pointed out that in Australia, which at present 
gives no preference to Great Britain, out of a total importation of 
electrical goods last year, amounting to £205,726, no less than 
£141,484 were of British origin, while only £18,844 came from the 
United States. Out of a total importation of electrical machinery 
to the amount of £213,352, £136,749 came from the United 
Kingdom, and only £48,050 from the United States. The following 
figures (supplied by Mr. Griffith from official returns) showing the 
importation into Canada, with & preference for British goods of 
334 per cent., are in marked contrast with the foregoing, and show 
that there is & wide field in the Dominion for development by 
British manufacturers and dealers in electrical goods and 
machinery :— Electrical articles imported into Canada during 1906, 
together with the general duty charged upon them, British exporters 
being allowed a reduction of 334 per cent. on thisduty. The 
figures in each case denote dollars :— Belle, &c. (30 per cent.), Great 
Britain, 1,166; U.S.A., 35,505; Germany, 868; total imports, 

Electric light carbons, carbon points 
of all kinds, N.E.S. (35 per cent.), U.B.A., 38,597; Germany, 7,180: 
total imports, 48,064. Electric apparatus, N. E. S. insulators of all 
kinds, &c, electro-galvanic batteries, telegraphic and telephone 
instruments (274 per cent.) Great Britain, 68,717; U .A., 
2,369,517; Germany, 8,438; France, 7,579; total importa, 2,461,720. 
Electric motors, generators, dynamos and sockets of all kinds (274 
per cent.), Great Britain, 12,583; U.S.A., 982,999; total imports, 
Bulbs for electric light (30 per cent.), Great Britain, 
16; U.S.A., 38,254; Austria-Hungary, 1,874; total imports, 40,609. 


Islington Electrical Supply.— According to an 
Islington newspaper, the Islington Borough Council was summoned 
at the North London Police Court last week for failing to supply 
sufficient electrical power to one of its consumers. The com- 
plainants are manufacturers of electrical machinery, and take 
the supply of electrical energy to drive their machinery at 
Northampton Grove, Islington. Mr. Stephen Lynch was counsel 
for the complainants, and Mr. A. M. Bramall defended. The 
allegations were that the quantity of power had diminished, 
this being attributed to a defective cable, and it was 
admitted that it was the duty of the Borough Council to supply 
proper cables. In fact, a new cable had been laid, and could be 
connected in an hour. But there was a technical point in this case, 
because (Mr. Bramall said) it was not competent for a consumer to 
make а complaint such ss this until he had got an official inspec- 
tion and report. Besides, the complainants had not stated the 
maximum of their requirements, though they had been asked ; and 
it was not admitted that the supply had in any way diminished 
since the complainants had been on the list of consumers. Mr. 
Lynch: Tbe Borough Council bave declared that they supply up to 
200 volts, and we have proof that such has not been given to us. 
Mr. Fordham said he would need proof that the consumer gave 
notice to the undertakers as to the quantity required, and that the 
undertakers declared to the consumers their constant pressure. 


The сазе was adjourned. 


The Electro-Harmonic Society and а New York 
Engineering „Smoker.“ — During the progress of the last 
concert of the Electro-Harmonic Society for this season, held on 
Friday last, Major O'Meara, who was in the chair, announced that 
the following cablegram had been dispatched to New York:— 


“ Doctor Raymond, 
* 29, West Thirty-Ninth Street, New York. 

" While holding the last concert of their twenty-first season this 
Friday evening, the 470 members and friends of the Electro- 
Harmonic Society, of London, under the chairmanship of Major 
O'Meara, the newly-appointed Engineer-in-Chief of the General 
Post Office, send cordial greetings to those attending the informal 
smoker arranged for the same evening in connection with the 
formal inauguration of the United Engineering Building. Floreat. 
May the fumes of our tobacco be wafted West and commingle with 


yours on this auspicious occasion." | 


Tramway Festivity. — The Liverpool Tramway Em- 
ployés’ Social, Athletic and Thrift Society held its annual tea, 
concert and dance last week, on the Thursday evening, upwards of 
1,600 people assembling at St. George's Hall The arrangements 
were repeated on the following evening for the benefit of employ és 
who were unable to be present on Thursday night. The chair was 
taken by Sir Charles Petrie, who was accompanied by Lady Petrie. 


Institution and Lecture Notes.—lIxsTITUTION oF 
ELECTRICAL ENGINEERS (MANCHESTER STUDENTS).— The report of 
the Students’ Section states that during the third session eight 
meetings and eight visits to works have taken place. The section 
has 313 members. The two Schwartz premiums of two guineas 
and one guinea respectively were awarded to Mr. W. Browning 


for his paper, “Some Notes on Electrical Conductivity ;” and to 
Mr. F. Shaw, for his paper on “ Electric Lamps.” A premium of 
£5 was also awarded to Mr. W. Browning by the Council of the 
Institution for his paper. 

Royan Unrrep Service Instirution.—On Wednesday last 
week, Mr. C. Bright delivered a lecture on Submarine Tele- 
graphy,” illustrated with lantern slides and experimental apparatus. 

UNIVERSITY COLLEGE STUDENTS’ DINNER — At the dinner of the 
Past and Present Engineering Students of University College, 
London, the following among others are expected to be present :— 
Sir Alex. B. W. Kennedy, Prof. T. Hudson Beare, Sir William 
Matthews, Prof. J. A. Ewing, Mr. R. Kaye Gray, Mr. J. C. Inglis, 
Mr. W. H. Maw, Sir A. Riicker and Prof. R. H. Smith. Applica- 
tions for tickets should be made at once to Mr. J. A. Smitb, 
University College, Gower Street, W.C. 

CrystaL РАГАСЫ ScHooL or ENGINEERING.—On Friday last 
Sir Alexander Kennedy, F.R.S., presented the certificates at this 
school. From the Times we gather that, in the course of some 
remarks delivered to the students, Sir Alexander said that there 
was a great temptation to young men starting on an engineering 
career to make up their mind that there was one particular depart- 
ment of engineering in which they were definitely interested, and 
to neglect any other part. If there was one thing that was fatal to 
the probability of success of an engineer in practical work, it was 
the idea that he should specialise when he was very young. Nearly 
all the men who were best known in the engineering profession 
were not working at the particular branch at which they started, 
and he advised the students of the school not to narrow their ideas 
to one particular branch. The British engineer owed his success to 
the fact that be did everything that came to his hand, whether it 
was his particular branch or not, and there was no doubt that the 
best thing was for each student to endeavour to become a thorough 
all-round man. 

Вовосан PorLvrECHNIC IwsTITUTE.— On Saturday last an exhibi- 
tion of students’ work took place at this Institute, accompanied by 
musical and gymnastic entertainments. Dr. J. Henderson is the 


head of the Electro-technics Department. 


Appointments Vacant.—Principal for the Battersea 
Polytechnic (£800) ; junior assietant engineer in the Birmingham 
Corporation Electricity Supply Business Development Department 
(£100 to £150); assistant lecturer in physics and electrical 
engineering for the Battersea Polytechnic (£180); switchboard 
a't niant for Eccles Corporation (24¢.); assistant for Ipswich 
Corporation Installation Department (£2). 


A long pull and a strong pull.—They were watch- 
ing a band of sturdy navvies hauling on a 3-іп. hawser drawing in 
a large section lead-covered cable through conduit, and the budding 
works manager had just finished an elaborate detail description 
of the use of the ferret in mains laying, when his best girl turned to 
him and artlessly remarked as the gang gave a particularly laboured 
heave : “Then what are they doing now, pulling the ferret back?“ 


International Exhibitions Committee.—At а meet- 
ing of this Committee held last week, evidence was given by Mr. 
Arthur Greenwood, chairman and managing director of Messrs. 
Greenwood & Batlev, Ltd., Leeds. 


Electric Shock Fatality.—4According to the Montreal 
Witness, early in April, Charley Canoe, 38 vears of age, a Caughna- 
waga Indian, was killed by an electric shock at the Dominion Car 
and Foundry Co.'s works at Blue Bonnets. Canoe stood 6 ft. 3 in., 
and in the rush for the pay office his head struck an electric switch 
which was set low down; the shock killed him instantly. He 


had suffered from heart disease for some time. 


Prices of Material delay American Electrical 
Trade. According to the Morning Post the Western Electric Co., 
of Chicago, has reduced its force of 25,000 men by 5,000, “ owing 
to the prosperity of the country.” It is said that the high price of 
copper, steel and other metals has so enormously increased the cost 
of electrical construction, that customers are waiting to place orders 
until a slackening in the business brings about а f4ll in prices. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ЕгЕОТБ1ОА1, REVIEW posted as to their movements. 


Central Station Officials. — The Ealing T.C. has 
appointed Mr. J. A. BRowN rental and collecting clerk in the elec- 
tricity department. 

Mr. W. J. MaynEny, resident engineer of tiv i-ontypool Electric 
Light and Power Co., Ltd., has sent in his resignation to the 
directors. 

The West Ham T.C. has made the following appointments :— 
Mr. BLAEE, late of the County of London Electric Supply Co., as 
mains assistant, at a salary of £150 per annum; Mr. MACKENZIE, 
of the Glasgow Corporation, as boiler-house foreman superintendent; 
and Mr. J. Н. Eaves, of the Charing Cross Supply Co., as mains 
draughteman. 

Mr. Н. Owen, of the Uxbridge electricity works, has secured the 
appointment of charge engineer in Cheltenbam Corporation elec- 
tricity department, which was recently advertised. 


— 
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At Birkenhead, in the electricity department, the following 
increases have been made:—Mr. J. P. SHaticross (assistant elec- 


trical engineer), £250 to £275; Mr. E. Тлугов (tramways), £230 
to £255. 


Tramway Officials.—A special committee of the Liver- 
pool Corporation has gone into the matter of the officials’ salaries, 
with the result that Mr. Joun A. Вворте, city engineer, has had 
his salary increased from £1,500 to £1,600 ; and Mr. C. W. MALLINS, 
tramway manager, from £700 to £750 per annum. 


General.—The Hon. J. W. Taverner, Agent General for 
Victoria, informed a Press representative on Tuesday that Mr. 
Bent, Premier of Victoria, would arrive in London at the end 
of this week, or the beginning of next. One of the principal 
objects of his visit was to make inquiries with regard to the pro- 
posed electrification of the Melbourne and suburban railways. 
Amongst the lines which are likely to be dealt with are the 
following :—Melbourne to Brighton, nine miles; St. Kilda, three 
miles; Port Melbourne, two miles; Bexhill, eight miles; Caulfield, 
seven miles; Heidlebergh, eight miles; Collinwood, two miles; 
and others, which would bring the total to about 50 miles. Mr. 
Bent is to have the advice of Mr. Thomas Tait, the chairman of the 
Victorian Railway Commissioners, who travelled with the Premier 
as far as Naples, and there broke his journey. He will arrive in 
London, it is expected, in two or three weeks. Mr. Tait was 
originally connected with the Canadian Pacific Railway, and went 
to Australia on a five years’ engagement, which has recently been 
renewed. Mr. Bent isan ardent Imperialist. While in London he 
will stay at tbe Hotel Victoria. 

Mr. Jonn Gavey, C.B., late Engineer-in-Chief to the Post 
Office, has accepted a seat on the board of the United River Plate 
Telephone Co., Ltd. 

Mr. J. ELDERS, of West Hartlepool, has been appointed electrical 
engineer for Messrs. J. Butler & Co., of Stanningley, Leeds. 

Dr. ALEXANDER GRAhH¹A M BELI, of telephone fame, is а 
passenger on the White Star steamer Cedric, due at Liverpool from 
New York on Saturday, the 27th inst. 

Mr. Percy RosLING, M. I. E. E., for a number of years manager 
of the Leeds office of the British Thomson-Houston Co., Ltd., 
Rugby, and recently on the staff at the head office, Rugby, is 
leaving shortly for Australia, to accept a responsible position there. 
On the departure of Mr. Rosling from Rugby he was presented, on 
behalf of many of his friends on the staff of the B.T.-H. Co., 


with a beautiful silver rose bowl of an unconventional pattern and 
style. 


Obituary.—The death is announced of Mr. GEORGE E. 


Davis, founder and editor of the Chemical Trade Journel, in his 
57th year. 


CITY NOTES. 


— a ee, 


Hong Kong and Singapore Tramways. 


Ат a meeting of the Mines and General Trust, Ltd., and Reduced, 
held at Cannon Street Hotel, on 5th inst., at which reconstruction 
proposals were adopted, the chairman, Mr. Edmund Davis gave 
some particulars of the above tramways undertakings in which the 
Trust is interested. He said that they were large shareholders in 
the Electric Traction Co. of Hong Kong, Ltd., and the Singapore 
Electric Tramways Co., Ltd. In the former undertaking very sub- 
stantial improvements had been made in the traffic receipts, which 
for the vear ended December 31st last amounted to $367,613, as 
against $270,030 for 1905, and for the first thirteen weeks of the 
current year to March 30th, $102,213, being an increase on the 
corresponding period of 1906 of 318,452. The increase in 1906 was 
largely brought about by the addition of ten new cars to the rolling 
stock, which commenced running in September, 1905. It was also 
evident that the trams were coming gradually more and more into 
favour with the Chinese, and it was anticipated that Messrs. Butter- 


field and Swire’s new dock, which had been in course of construc- 
tion for some considerable time, would be opened during the summer, 
when further increases in the receipts might be confidently expected. 
As regards working expenses, these had been considerably reduced, 
and should now be about 55 percent. In the Singapore Electric Tram- 
ways, Ltd., the steady increase in traffic receipts was very well 
maintained, and there were no signs that anything like a maximum 
revenue from traffic or lighting had been reached. The total 
receipts for the quarter ended September 30th, 1906, were $107,812 ; 
for the quarter to December 31tb, 1906, $112,113; and for the 


quarter to March 31st, 1907 (estimated), $130,000. The working 
expenses for the last four months of 1906 were 57'8 per cent., and 
it was estimated that for the current year they would prove to be 
considerably lower; but taking the expenses at the figure named, 
and assuming no better returns tban those shown for the first 
quarter of the current year, the receipts per annum would show 
$520,000, against an expenditure of $300,500. At present the system 
was not completed, and they might fairly assume that when it was, 
additional revenue would accrue, and to this should be added 
increased revenue from the sale of energy to the municipality. The 
revenue from this source was small at present, but October showed 
an increase of nearly 25 per cent. on August, 19006, and December, 
1906, showed an increase of 80 per cent. on October, 1906. 
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William Griffiths & Co., Ltd.— The report for the year 
ended October 31st states that, whilst the result of the years 
trading is considerably more satisfactory than that of the previous 
year, the directors regret that the continued general depression in 
trade, augmented by the economy which is being exercised by 
municipal authorities, has considerably curtailed the turnover of 
the business. In consequence of this, competition has been keener 
{һап ever, with the result that it has been impossible to obtain 
such profit ав would be adequate to cancel tbe losses previously 
sustained. The result of the year's trading shows a net profit of 
£1,923, compared with a loss in the previous year of £16,083. 
The second case against the Middlesex County Council has been 
referred to the Courts, as the directors were dissatisfied with the 
legal view taken by the arbitrator in the first case, and it is hoped 
that a different result may be obtained, so that at least a portion of 
the amount which has been written off will be recovered. At the 
last general meeting the directors stated that, in view of the 
scarcity of work in this country, they were turning their attention 
to work abroad, and had negotiations pending regarding extensive 
contracts; these negotiations did not, however, result in any 
contracts being undertaken, as the terms offered were not con- 
sidered commensurate with the risks to be run. 


Canadian General Electric Co.. Ltd.—The report 
for 1906 states that the business for the year has been most satis- 
factory, and bas resulted in a profit of $853,675. To this must be 
added the amounts of $220,000 received as premium on the issue 
of stock, and $90,762, the balance brought forward, making a total 
of $1,164,437. $184,690 has been paid out in dividends, $71,160 
for bank interest, 3320,000 has been added to reserve fund, $219,552 
has been written off for depreciation, апа the balance of $69,034 
remains at credit of profit and loss account. Owing to the rapid 
development of the company's business in all departments, the 
directors last year approved of the construction of two new large 
manufacturing build ings— one at Peterboro’ and the other at 
Davenport. Both of these buildings are of steel-frame construction 
and designed for heavy working strains. They are nearly com- 
pleted, and, when equipped with modern electric travelling cranes. 
and other up-to-date appliances, will enable the company to accept 
& larger proportion of the business offering, without а corres 
ponding percentage of increase in operating expenses. The cost 
of these buildings, when completed, will amount approximately to 
$350,0(0, exclusive of machine tools. The machinery and tool 
equipment at the Davenport works bas been materially added to, 
and it is expected that by about July 1st next, the company will 
commence to reap the benefit. The new foundry for manu. 
facturing cast-iron gas and water pipes is now completed, and will 
be in full operation by about April 186 next. This foundry will 
have an output of four times the tonnage of the old pipe foundry. 
The amount of unfinished work on order at the end of the year 
(apparatus, machinery and supplies in various stages of manu- 
facture) amounted, at the contract prices, to upwards of 4 millions 
of dollars, and as new contracts have been closed during the (iret 
two months of 1907 which exceed in amount those of the corres- 
ponding period of last year, the successful operation of the 
factories during the current year i8 assured. 


Cuba Submarine Telegraph Co., Ltd. 


THE seventy-first ordinary general meeting of this company was 
held on Wednesday, April 17th, at the offices, 58, Old Broad Street, 
Mr. C. W. Parish in the chair. | 

The CHAIRMAN, in proposing the adoption of the report (see 
ELECTRICAL Review, April 12th, page 613), said he was pleased to 
вау that he had a satisfactory account to lay before the shareholders, 
their traffic receipts during the past six months having been larger 
than for some time past. The half-year ending June, 1905, gave 
them £14,811 from traffic; the following half-year it was £13,151 ; 
the first half-year of 1906 it was £17,638, while, for the six months 
ending December last it was £18,458. That marked increase in 
traffic was principally due to the political rising which took place in 
the island, followed by the intervention of the United States 
Government, That threw a great deal of work upon their cables, 
and they kept their stations open at night time so as to be of the best 
possible service to the authorities. Beyond those exceptional causes 
of increase, a considerable movement had been going on in all 
business in Cuba. Their cables had worked very well, and luckily 
their property did not seriously suffer from the terrible cyclone 
which occurred last October. Beyond the £18,458 from traffic, they 


bad received £1,549 from interest for the half-year, making together 
£20,007. Their expenses amounted to £6,513, leaving а balance of 
£13,494. 


They were therefore able to provide £3,000 for the 
preference dividend, £4,000 for a dividend at the rate of 5 per cent. 
per annum on the ordinary shares, and to place £6,000 to the reserve 
fund. He thought they would agree with the directors in thinking 
that that was a good showing for the half-year, and one which he 
congratulated the shareholders upon. The expenses had only 

increased by £256, which was due to local expenses at the various 
stations. 'Тһе board were exceedingly glad to be able to increase 

the reserve fund to £98,000. That was the true corner stone of every 

cable company—to have a strong reserve, and they felt it was the. 
only way by which the interests of the shareholders could be securely. 
protected, They had failed in obtaining in the law courts s 


Ouba, the due recognition of their claim for the subsidy 
them by the Madrid Government, when they laid the coul able 
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thought they had been very hardly treated in the matter, but 
he supposed authorities there took a different view of it. They 
were now going to. make a claim in Madrid, and he hoped they 
would be more successful than they had been in Havana. It was 
one of those difficult questions which arose from time to time. 
They were in communication with the British Foreign Office, and 
he wassure they would do what they could to help them at Madrid. 
Their claim against the United Statcs Government for the damage 
done to their cables at the time of the Spanish-American war was, 
he regretted to say, still unsettled. To get payment even for the 
most just claims out of Governments seemed a terribly slow 
process, and all he could say was that they meant to go on hammer- 
ing away, and they hoped in time to receive what was due to them. 
They understood that a cable was shortly to be laid from New York 
to Colon, in the Isthmus of Panama, and they believed those cables 
would touch at a point on the coast of Cuba. The communication 
between Cuba and the United States was also to be increased by 
the laying of a cable from New York to Havana. At present they 
could not tell to what extent those new cables would affect their 
business, but they were carefully watching the position, and their 
policy of strengthening the reserve fund was one which they 
thought would tend to the best interests of the company. They had 
been left pretty well alone for many years. That was the seventy- 
first half-yearly meeting, but as time went on, they must expect 
that others would wish to lay cables to Cuba or to Colon, and it 
was natural that they should touch at Cuba. He was afraid they 
could not do anything in the matter, but it was a sign of com- 
petition, and it was no use sbuttipg their eyes to it. As far as the 
present half-year had gone, the traffics had been very good. The 
earthquake in Jamaica brought them in an unexpected amount of 
Press and private business, and he hoped that when they met the 
shareholders next half-year they would be able to present another 
satisfactory report. 

Mr. GEORGE Keita seconded the motion. 

Replying to a SHAREHOLDER, the CHAIRMAN said that their ex- 
clusive concession expired in 1910, and tbat consideration influenced 
the board in regard to the amount they paid as dividend on the 


ordinary shares. 
The report was adopted. 


They 
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Harrow Electric Light and Power Co., Ltd. 


THE directors’ report for 1906 says that as stated in the last 
report, they made a substantial reduction in the charges for 
lighting. The result has justitied that course, the consumption 
having increased by 40,000 units, an increase considerably in excess 
of that of any previous year. The lamp connections also show a 
satisfactory increase of 4,013 lamps of 8 с.р. The additional out- 
put of electrical energy has led to further economies in the work- 
ing expenaes, with the result that the net revenue, notwithstanding 
the reduction of the charges, is but slightly lower than that of the 
previous year. The receipts from all sources amounted to £7,938, 
against £7,789 in 1905. The expenditure amounted to £3,285, 
against £2,947 in 1905. The works costs amount to 1:361. per unit, 
as against 1'42d. in 1905, and 1:67d. in 1904, and the total working 
expenses, exclusive of depreciation and capital charges, work out 
at 2:42d. per unit, against 248d. in 1905, and 2:614. in 1904. The 


surplus of the revenue account, after providing £1,800 for depre- 
, clation, amounts to £2,853, and after adding the profit on wiring 


account, and the balance brought forward from 1905, the sum avail- 
able for distribution is £3,458. Of this sum debenture and other 
interest, and the interim dividend on preference shares, has absorbed 
£1,075, leaving а balance at credit of net revenue account of £2,384. 
The directors recommend a final dividend on the preference shares 
absorbing £375, a dividend on the ordinary shares at 5 per cent. 
per annum, requiring £1,427, leaving £582 to carry forward. The 
depreciation fund is now £13,470. "The reserve for doubtful debts 
has been brought up to £200. £4,645 was expended on capital 
account during the year, the bulk of which represents the cost of 
an extra feeder main to Greenhill, where the extension of the com- 
pany’s business bas chiefly taken place. The directors issued 
during the year the balance of the authorised amount of ordinary 
shares, amounting to £6,325, the whole of which was taken up by 
theshareholders. Owing to an appointment in another company, 
Mr. Walter Barnes resigned his post as secretary, and they have 
appointed Mr. William Н. Bishop to take his place. Mr. Percy 
Olver has resigned the post of resident engineer, and the directors 
have appointed as engineer and manager, Mr. J. A. Bernard 
Horsley, A.M.I.E.E. 


Babcock & Wilcox, Ltd. 


THE report of the directors for 1906 states that the net profit 
during the year, after deducting depreciation, &c., amounts to 
£285,928. To this has to be added the balance brought forward 
from last account, plus £31,967 brought forward, making £317,895. 
Interim dividends were paid last October of 3 per cent. on the 
preference shares, and of 8 per cent. on the ordinary shares, 
amounting to £69,400, leaving £248,495. The directors now recom- 
mend that for the last half-year, ending December, a dividend of 
9 per cent. on the preference shares, requiring £3,000, and of 8 per 
cent. on the ordinary shares (free of income-tax), £66,400, with а 
bonus of 4 per cent. on the ordinary shares (free of income-tax), 
£33,200, be paid, placing to reserve fund £100,000, and to dividend 
equalisation fund £20,000, leaving £25,895 to be carried forward. 
Further extensions at the works have been undertaken, for which 
it is expected ample employment will be found. The volume of 
the company's business during this year so far is increasing. 
The annual meeting was held yesterday. 


Kalgoorlie Electric Power and Lighting Corpora. 
tion, Ltd. 


AT Wincbester House on Monday last, Mr. R. W. Wallace, K.C., 
presided over meetings of the preferred and deferred shareholders, 
held by the direction of the Court, at which resolutions were unani- 
mously passed approving of the scheme of arrangement which had 
formed the subject of consideration at several previous meetings. 

The CHAIRMAN eaid that the meeting was the last of a long series 
that had had to be held, owing to the complicated macbinery for 
carrying out the proceedings in a legal manner. The sanction of 
the Court to the scheme would now be applied for at once, and 
then they would be in а position to distribute the respective 
securities among the shareholders of the company. The affairs of 
the company were going on extremely satisfactorily. Last month 
they made more profit than they had made this year, and during the 
three months of this year the profits made had been greater than 
in any former three months of the company. Аз вооп as the matter 
was through they would be able to pay the dividends. In reply to 
а question regarding the necessity for a reconstitution of the 
board, the chairman said that there was а vacancy that would 
be filled up. He would ask one of the largest shareholders to go 
on to the board, and if anyone had any suggestions to make and 
they would write to him, he would consider them. A shareholder 
suggested that the board should leave the appointment to the share- 
holders, otherwise they would vote against it. 


Perth (W.A.) Electric Tramways. Ltd. 


THE directors’ report for 1906 says that the gross receipts amounted 
to £78,543, as compared with £74,485 for the previous year, while 
the net profit amounted to £35,261, against £32,042 for 1905. 
After payment of interest and sinking fund on the first and second 
debenture issues and trustees’ fees for the year, the balance at 
credit of profit and loss account is £17,740, which is carried to 
profit allocation account. 'Го this is added the balance brought 
forward from last year, viz., £2,675, making £20,415, from which 
has to be deducted £6,000, dividend paid on preference shares 
for the year, leaving a balance of £14,415. £6,125 has been ex- 
pended on the North Perth extension and new cat Barn, and 
added to reserve account. There has been put to cash reserve 
fund £2,500 ; a dividend is paid on ordinary shares at 5 per cent., 
£5,000, carrying forward £790. | 

The directors regret the necessity for the continual capital expenditure out 
of revenue, but the construction of the extension and the erection of the 
additional esr barn were absolutely necessary both for the convenience of the 
travelling public and for the protection of the cars. The directo s are alive to 
the fact that the amount of capital expended out of revenue now amounts to 
upwards of £22,000, whereas the dividends paid and now recommended on the 
ordinary shares amount to £7,500, being less than 1 per cent. per annum since 
the incorporation of the company. After the completion of the North Perth 
extension and the possible purchase of additional cars, the directors hope thnt 
the annual capital expenditure will be materially reduced. The sum of £4,0«1 
shown in the balance-sheet as cash in the hands of the trustees hus since been 
partially utilised in the redemption of £3,395 of first mortgage debenture 
stock. An application was made for an official quotation for the preference 
and ordinary shares. A quotation has been granted for the ordinary shares, 
but itcannot be obtained for the preference shares until they are held by a 
larger body of shareholders. The directors desire to record their appreciation 
of the services of Mr. Somerset, Mr. E. Graham Price, and the staff in Western 


Australia during the past year, 

The report of the engineer and manager (Mr. H. J. Somerset) says 
that during the year 1,107,763 car miles were run, as against 
1,115,189 car miles in 1905 ; and 8,083,315 passengera carried, as 
against 7,590,057 in 1905. The earnings per car mile in 1906 were 
15:07d., as against 1522d. in 1905, with an expense of 8:34. per car 
mile in 1906, as against 834d in 1905. The expenses per cent. of 
earnings in 1906 were 51:94 per cent., as against 54°82 per cent. in 
1905. The total receipte, including car advertising, in 1906 were 
£77,727, as agaiust £73,256 in 1905; and the total Perth expenses 
in 1906 were £49,368, as against £40,159 in 1905; leaving a net 
increase for the year 1906 over 1905 of £4,262. The company is 
again in need of rolling stock, and it will be necessary to obtain 
during the present year five more cars of the single-truck type. 
The mileage authorised is 27 miles 50 chains, and constructed 


2 miles 60 chains. 


Prospeetus.—7/e Aluminium Corporation, Ltd.— 
This company has been offering 300,000 7 per cent. participating 
preference shares of £1 each for subscription at par. The list of 
applications was to close yesterday. The company acquires free- 
bold lands and water rights in North Wales for the purpose of 
establishing works to manufacture aluminium. The directors are 
Sir J. Sivewright, Wm. Beardmore, of Glasgow, E. Manville, and 
W. A. Smith, of Glasgow. Contracts have been made with the 
North Wales Power and Traction Co., Ltd., to take electrical 
power from the Snowdon Power Station up to 800 B.. for 
five years, and subsidiary works are to be erected near the trans- 
mission lines of that company. The engineers state that 6,000 н.р. 
will be available on the completion of the works proposed by this 
issue. A joint tender has been received from Messrs. Bruce Peebles 
and Co., Ltd., and Messrs. Bott & Stennett, Ltd., at £175,854 for 
the hydraulic, electrical and other works, Messrs. Harper Bros. 
and Co. and Messrs. Kincaid, Waller, Manville & Dawson are 
appointed engineers at 6 per cent. upon the price to be paid for the 
construction and equipment of the hydraulic and electrical work. 


Craigpark Electric Cable Co,, Ltd.—The directors 
recommend a dividend of 6 per cent. per annum on the preference 


shares for the half-year, and 6 Per cent. per annum on the ordinary 
shares for the 12 months ended March 31st last. 
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Dudley, Stourbridge and District Electric Traction 
| Co., Ltd. 


Tre report for 1906 (which was presented at the meeting 
held yesterday) shows gross receipts amounting to £46,282, and 
the expenditure to £32,139, including £500 placed to deprecia- 
tion and renewals account, interest on debentures, costs of repairs 
and maintenance, and all other expenses properly chargeable 
against revenue, Jeaving a balance of £14,143. After deducting 
the dividend on the preference shares accrued to December, 1906, 
and adding the balance of £507 brought forward, tbere remains an 
amount available for allocation of £9,650. The directors recom- 
mend that there be placed to the reserve ‘sinking) fund to provide 
for the depreciation of assets, redemption of debentures, and for 
general purposes, £2,600 ; to special Kinver Light Railway depre- 
ciation fand, £1,000; to the payment of a dividend at the rate of 
5 per cent. per annum on the ordinary shares, £5,000; to be carried 
forward to next account, £1,050. The expenditure on capital 
account during the year amounted to £2,699, and included pay- 
ments on account of doubling a portion of the Kinver line, putting 
anew siding at Kinver, &c. The continuation of the arrangement 
entered into with other companies operating in the district for 
joint workings under one management had been justified by the 
results, economies having been effected in all departments daring the 
past year. The working expenses had been reduced ty over 
£2,000, while the receipts bad been maintained to-within £380 of 
the previous year. The revistered offices had been moved from 
Birmingham to Donington House, London. 

The number of passengers carried was 8,432,344, against 8,370,791 
in 1905; the average receipts per passenger were 1`184., against 
1:324. ; average working expenditure per pasrenger 78d., against 


'84d.; proportion of expenses to receipts 60 per cent., against 
63 per cent. 


City of Birmingham Tramways Co. 


Tur. directors’ report for 1906 (which was presented at the meeting 
held yesterday) says that the revenue account, after pro- 
viding £12,000 for the year's interest on debentures and £12,083 
the dividend on preference shares paid and accrued up to Decem- 
ber 31st last, shows а surplus of £79,181, from which is deducted 
the sum of £2,105, being the interim dividend at the rate of 5 per 
cent. per annum paid on the ordinary shares for the half-year 
ended June 30th. 1906, leaving a disposable balance of £77,026. 
'l'he directors recommend the payment of a dividend on the 
ordinary shares at the rate of 5 per cent. per annum for the six 
months ended December 31st last, together with а bonus of 5 per 
cent, making 10 per cent. for the year, amounting to £6,314 28. ; 
transferring £70,712 to reserve fund, thereby increasing that fand 
to £431,768 to provide for depreciation of assets, redemption of 
debentures, and for general purposes. The expenditure on capital 
account during the year, less credits, amounted to £3,635, and 
included payments on account of reconstructing the Stratford Road 
tramways in Yardley for electric traction. The seventh annval 
instalment of £10,000 payable under the debenture trust deed has 
been duly paid to the trustees. The debenture redemption fund 
has further been increased during the year by the payment to the 
trustees of £20,000, the amount received from the Birmingham 
Corporation as the purchase price of the tramways in Balsall 
Heath; by £16,000, the purchase price of the Kyotts Lake Road 
depot; by £26,000 received from the King’s Norton Council for 
the portion of the King’s Heath and Moseley tramways within 
that district, and for the King’s Heath depót; by £11,705, the 
amount fixed by the arbitrator as the value of the company's steam 
tramway undertaking in Handsworth ; and by £1,050, the proceeds 
of the sale of the Moseley and Small Heath depóts. These amounts, 
together with interest and accumulations to December 31st, 1906, 
make the fund in the trustees’ hands £187,134. Negotiations have 
taken place with the Rural District Council of Yardley with а view 
to the sale to them of the company's undertaking and interests in 
Yardley, but it has not been found posible to come to any 
agreement. The tramway on the Stra'ford Road, between the 
city boundary and College Road, Yardley, has been recon- 
structed for working by electric traction and an arrangement bas 
been made by which the Corporation of Birmingham operates the 
section of this tramway belonging to the company. The energy 


for working this section of the line is supplied by the company 


from its power station in Yardley. The Coventry Road tramway, 


which is partly within the city and partly in Yardley, is worked 
jointly by the Corporation and tbe company on the basis of the 
receipts in each area belonging to the owner of the line. All the 
lines in Aston which are worked by the company have now been 
reconstructed, and are working by electric traction, with the 
exception of the Wheeler Street route, which it is not proposed 
should be reconstructed until some arrangement has been made 
with the Birmingham Corporation for the reconstruction of the 
continuing section in Great Hampton Row. Negotiations are also 


proceeding with the Birmingham Corporation with a view to an 
arrangement being made for the operation of through services 
between Birmingham and Erdington, and Birmingham and Perry 
Barr, Handsworth ; and some delay has been caused in negotiating 
these arrangements, by an application that has been made to the 
Board of Trade by the Aston Corporation to appoint an arbitrator, 
Several cf the outstanding matters between the Aston Corporation 
and the company have been settled, and it has been potsible during 
the year to work tbe system to greater advantage. A short 
gection of line in Villa Road, being the continuation in Hands- 
worth of the Lozells tramway in Aston, has not yet been purchased 


by the Council, which has applied to the Board of Trade for an 
order declaring the tramway derelict, which would have the effect 
of the Council taking possession of the tramway without paying 
the company the value thereof. The directors are strongly 
opposing such an order being issued. The policy of the directors in 
ali these negotiations has been, while not submitting to an 
wrongful demands by the local authorities, to assist them to 
provide, in conjunction with the companies, the best possible 
travelling facilities for the public. 

The surrender on December 318 last to the Corporation of 
Birmingham of 104 miles of tramway in Birmingham and tbe «ale 
of the tramways in King's Norton has produced the following 
financial position :— 

The assets, either in cash or easily realisable, consist of: Sums 
deposited with the trustees and invested by them, £187,134; 
amount temporarily invested by the company, £211,650; total, 
£398,784. In addition to the revenues till 1911 from the tramways 
under lease to the company and the overhead equipment of the 
Bristol Road and Coventry Rcad tramways inside the city, the 
company possesses nearly five miles of cable and electrically- 
«quipped tramways outside the city, and generating station», car 
sheds, and rolling stock required in connection therewith. There 
are also 50,996 fully-paid preference and ordinary shares of £1 
«ach in the Birmingham and Midland Motor Omnibus Co. The 
cash alresdy realised is morc than sufficient to pay off the whole of 
the £300,000 debentures, buf cannot be applied to this purpose, as 
the debentures are not redeemable until October 15th, 1917, unless 
the company be wound up or fail to perform the covenants of the 
trustdeed. If the debentures are not paid off until 1917 tbere will 


be a continuing loss arising out of difference of interest and 


expenses of about £3,000 per annum, and tbe directors are, therefore, 
carefully considering the question of winding up the company, 
and a further communication will be made to the shareholders on 
the subject. The management cf the company's undertaking by 
the Birmingham and Midland Tramways Joint Committee has 
Shown satisfactory results, economies having been effected in the 
working expenses. 

The past year has been,a trying one for the Birmingham and 
Midland Motor Omnibus Co., owing to the opening by tke Corpora- 
tion of Birmingham of competing tramways with very low farer, 
and to the heavy cost of repairs to motor omnibuses necessary to 
keep them in a condition to meet the company's obligations to the 
licensing authority. It has been recessary to purchase nine addi- 
tional motor-cmnibuses of an improved type in order to maintain 
a fair cervice on the Hagley Road route, as tome of the older 
vehicles were found to be quite unreliable, and were rendering the 
service unpopular. Since the beginning of the present year the 
company has withdrawn the horse services from several routes along 
which the Corporation is operating tramwaye, and the horses and 
vehicles have been disposed of. This policy the company propcse 
to follow in the case of other routes if it is found that they cannot 
be worked except at a loss. The registered offices of the company 
bave been removed from Birmingham to Donington House, 
London. 

The number of passengers carried was 53,778,795, against 
54,939,631 in 1905; the average receipt per passenger was 124d., 
against 1:24d.; average working expenditure per passenger 73d., 
against 77d.; proportion of working expenses to receipts 59 per 
cent., against 63 per cent. 


Wolverhampton District Tramways, Ltd. 


THE report (which was presented at the meeting beld yesterday) 
states that the total revenue for the year 1906 amounts to £24,280. 
After deducting all expenses chargeable thereto, including 
debenture interest, repairs and maintenance, and depreciation, 
there remains a profit of £3,998. With £242 brought forward there 
is an available balance of £4,240. The directors recommend to be 
placed to reserve fund to provide for depreciation of assets, redemp- 
tion of debentures, and general purposes, £500; and the payment 
of а dividend at the rate of 2 per cent. per annum on the ordinary 
shares (£3,196) ; carrying forward, £544. The capital outlay of the 
year was £1,056, which included the cost of equipping ten cars 
with Lorain skates to enable the company’s cars to operate into 
Wolverhampton in accordance with the arrangement made for 
runnivg powers with the Wolverhampton Corporation. The con- 
tinuation of the arrangement entered into with other companies 
operating in the district for joint working under one management 
has been justified by the results. The directors are pleased to 
report that the receipts show an increase of £1,967, and the 
expenses an increase of only £102. The arbitration proceedings 
with reference to the tramways in Dudley have not yet been con- 
cluded, the question of the price to be paid for Light Railway No. 5 
of the order of 1898 having been taken to the House of Lords from 
the Court of Appeal by the Dudley Corporation. 
Intercommunication has now been established between Wolver- 
hampton and Dudley, and through services commenced in October 
last. The arrangements also provide for the Wolverhampton cars 
to operate to Willenhall, and have proved very satisfactory fo both 
the company and the local authorities concerned. Arrangements 
bave been made in conjunction with the South Staffordshire Tram- 
ways (lessee) Co, for the provision of a through service of cars - 
between Bilston and Walsall after May 1st next, The registered 
offices of the company have been moved from Birmingham to: 
Donington House, London, 
. The number of passengers carried was 4,102,374, against 3,640,275 
in 1905; average receipts per passenger were 1:39d., against rAd; 
average working expenditure per passenger, “89d, against 09d. ; 
proportion of expenses to receipts, 64 per cent., against 69 per cent, 
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Oriental Telephone and Electric Co., Ltd. 


Tam directors’ report for 1906 states that, including £1,738 
brought forward, and after deducting the interim dividends 
of 3 per cent. already paid on the preference and ordinary 
shares, and making the necessary provision for redemption 
of the debenture stock and share capital, and other charges 
as shown in the net revenue account, there remains £13,133 
to be dealt with. It is proposed to pay a final dividend for the 
year of 3 per cent. on the preference shares issued, less income-tax, 
£1,425; a final dividend of 4 per cent. on the ordinary shares 
issued, free of income-tax, making 7 per cent. for the year, £7,173, 
and to transfer to reserve account, £3,500, carrying forward £1,036. 
The company's underground cabling operations in the cities of 
Madras, Moulmein, Rangoon and Singapore are steadily proceeding, 
and it is fully expected that before the close of the current year 
these important and necessary schemes, as originally laid out, will 
have been completed. During the progress of these cabling works 
it has, of course, not been possible to fully meet the demand for 
new exchange connections, the effect of which has made itself felt 
in the revenues for the past year, but the directors confidently look 
for increased business when the new systems are finally completed. 


The Indian local companies have declared the same dividends as for 1905, 
viz., the Bengal Telephone Co., Ltd., 5 per cent., and the Bombay Telephone 
Co., Ltd., 6 per cent., and the amounts have been included in the revenue 
necount. These companies have also been busily engaged during the year with 
cabling their systems, and with the installation of new switchboards. This 
company has agreed to provide the necessary tinancial asristance in the case 
of the Bengal Co., which is secured by a mortgage debenture bond. The 
Bombay Co. has raised funds locally. 

The Telephone Co., of Egypt, Ltd., has declared its usual dividends, viz., 
74 per cent. for the year on both its preferred and deferred shares, which 
have also been brought into account. That company has acquired its own 
freehold exchange premiscs at Alexandria and Cairo, and is also engaged with 
extensions to its cable systems and further installations of provincial lines 
for the Government of Н.Н. the Khedive. In order to assist the Egvptian 
Company with funds for the above, your directors, on behalf of this company, 
have taken up a further 4,000 preferred shares of £5 each. These shares 
will earn full dividend in the current year. 

The China and Japan Telephone and Electric Co.'s exchanges at Hong Kcng 


and Kowloon continue to make progress. 

Tbe electrical branch of the company has been worked to a 
moderate profit, but competition in tbe East, as elsewhere, has been 
very keen. After the ordinary general meeting an extraordinary 
genera] meeting will be beld to consider alterations in the articles 


of association. 


The thirteenth ordinary general mecting of this company was held 


on Wednesday at the Great Eastern Hotel, Liverpool Street, Sir 


Austin Colvin, K C.S.I., in the chair. 
In proposing the adoption of the report, the CHAIRMAN said the 


position of the company was very satisfactory. The main feature 
of the year had been the progress made in their extensive 
cabling operations, by which they expected ultimately to improve 
their position very materially. Не was glad to say tbat those 
operations were now drawing to a close. They would have 
noticed that they were carrying a smaller amount to reserve than 
last year, but on the other hand the full year's charge for interest 
on the debenture stock issued had to be met, viz., £4,000, as 
against £1,230 in 1905. The amount required for the redemption 
fund of the debenture stock had likewise to be provided for for 
the first time, viz., £887, and also an increased amount for the 
sinking fund on the ordinary share capital—a total increase of 
£4,640, the total result being that the position was practically 
the same as in the preceding year. It must also Бе 
borne in mind that owing to the cabling operatione, 
they had had to delay connecting many new subscribers, which had 
necessarily affected the revenuefor thetime being. It so bappened 
that by force of circumstances they bad been compelled to send out 
in the course of the past year no less than four assistant managers. 
Since the beginning of the present year an improvemert had 
already taken place, and there was every reason to anticipate tbat 
the steady increase in the number of subscribers would now be 
resumed, as had been the case hitherto until their reconstruction 
operations caused a temporary interruption. In regard to Egypt, 
he had lately visited that country, and he was satittied as to the 
very valuable assets they possessed in their holding of the shares of 
the Telephone Co. of Egypt. It was arranged during his visit that 


the large province of Fayoum should be added to their field of 


operations, An inquiry had reached the secretary on the subject of 
the valuation of the securities held by tbe compsny. The only 
shares they held, which were dealt in publicly, were the Boinbay 
Telephone shares, which were now quoted in Bombay— 
their nominal value being 25 rupees—at 40 rupees, and the 
Bengal Telephone shares, their nominal value being 100, which 
were now quoted in Calcutta at 80 rupees. The shares of the 
Telephone Co. of Egypt were practically all owned by the com- 
pany, and as they paid a 7} per cent. dividend per annum they 
might fairly be taken at par value. The Rame might be said of 
their China and Japan debentures. The total value of the securities 
they held was, in the opinion of the directors, considerably in 
excess of the amount at which they were credited in the balance- 
sheet, while the lives of most of their concessions were in no 
instance under 25 years. and in some cases they were 30, 35 and 
60 years. The same remark applied to their freehold properties, 
which were worth much more than what they stood at in the books. 
The only exception was Console, which cost them about 96, and on 
which there was a loss When they recovered their price some- 
what it was the intention to sell them, and utilise the money in 


the business, 
Mr. Henry Grewina seconded the motion, and the report was 


adopted, 


Stock Exchange Notices.—Applications have been 
made to the Committee to allow the following securities to be 
quoted in the Official List :— 

Edmundson's Electricity Corporation, Ltd.—Further issue of £83,000 44 per 


cent. first mortgage debenture stock. 
Hove Electric Lighting Co., T o issue of 2,000 ordinary shares of 


£5 each, fully paid, Nos. 13,001 to 15,000. 


Calcutta Electric Supply Corporation, Ltd.—The 
directors have decided to recommend, at the meeting on May 9th, 
that £12,000 be transferred from the profit and loss account to the 
depreciation fund, bringing this amount up to £45,000; that a 
dividend, at the rate of 104 per cent, for the half-year ended 
December 31st last, be paid, making, with the interim dividend, 
84 per cent. for the year, and that £5,286 be carried forward. The 
transfer books are closed from April 25th to May 9th inclusive. 
The number of units delivered to consumers during the five weeks 
ended March 29th, 1907, were 432,221, compared with 370,234 units 
in the corresponding five weeks of 1906. 


Buenos Ayres and Belgrano Tramways Co., Ltd. 
—The report for the year 1906 says that the revenue account, 
including £5,375 brought forward, shows an available balance of 
£76,162. Of this there has been applied in payment of debenture 
stock charges, £28,068; to renewals fund, £8,500; preference divi- 
dends, £20,250. The directors recommend a dividend of 3s. per 
share on the ordinary shares (3 per cent. per annum) carrying 
forward £4,033. Ап agreement has been entered into with the 
Compagnie Generale de Tramways de Buenos Ayres for the sale of 
the company’s undertaking, subject to the approval of the deben- 
ture stock and shareholders, for £1,350,000, of which £200,000 is 
payable forthwith in cash and the remaioder at the option of the 
purchasers upon 12 months’ notice within 50 years. Interest on 
the balance of the purchase money—until completion—amounting 
to £60,500 per annum, would be sufficient, after meeting all prior 
charges, toadmit of a dividend of 4 per cent. per annum on the 
ordinary share capital. When the balance of the purchase money 
is paid the ordinary shareholders will, it is estimated, receive a 
return of not less than £4 5s. per share on liquidation after: edemp- 
tion of the debenture and repayment of the preference shares at 
par. If the agreement is approved, it is proposed to apply the 
£200,000 in redemption pari passu of 5 per cent. (first) debenture 
stock at £115 per £100 of such stock. 


e 

Ascot District Gas and Electricity Co.—The directors 
of this company have issued & circular to the shareholders, stating 
that they have obtained tenders for the necessary plant to enable 
the company to supply electricity in the neighbourhood of Sunning- 
dale and Sunninghill, and it will now be necessary to raise addi- 
tional capital for this purpose, and also to pay for certain extensions 
in connection with the gas plant. According to the Financial 
Tims, a meeting is to be held оп 1st prox. to authorise the 
directors to raise additional capital by the iesue of £8,000 4 per 
cent. perpetual debenture stock and 1,000 7 per cent. ordinary shares 


of £10 each. 


Kepitigalla Rubber Estates, Ltd.—The general 
manager in Ceylon reports tbat а crop of 42,612 1b. of rubber had 
been harvested at March 31st. Rubber seed sold and delivered, 
£4,666. The most satisfactory feature is the steady increase in the 
yield of rubber, the production for the last three months having 
been :—For January, 3,000 Ib.; February, 3,567 Ib.; March, 
5,045 lb. The estates are maintaining their reputation for the 
excellence of thé rubber seed, and already orders have been booked 
for a large quantity of seed to be delivered during the coming 
season. ‘There are over 21,500 Para rubber trees, from six to 16 
years old, in bearing on the estates, over 126,000 from three to 
four years old trees, and over 209,000 two-year-old trees, while а 
large additional area has been cleared and planted with rubber 


during the past year. 


Rubber Estates of Johore, Ltd.—The report for 1906, 
states that Mr. A. L. Buyers, manager of the company's e»tates, 
reports 250 acres planted with rubber, 360 acres burned and 800 
acres felled. Last August it appeared that 500 acres would be 
planted by the end of last year, but the weather conditions not 
having been favourable for burning, no planting took place until 
the present year. The wet weather was, however, particularly 
suitable for the germination of the seeds planted in the nurseries, 
and the 250,000 seeds so far put out are coming on well. Nursery 
space has been prepared for another half-million seed. The 
manager's estimates for 1907 are based on 600 acres of new clear- 
ings on Sungei Senarut, in addition to 350 acres which were 
already in hand in 1906. On Sungei Gomali 700 acres are 
estimated for, in addition to 303 acres in hand in 1906. The 
directors trust that the programme estimated for by the manager, 
which would give 1,953 acres under cultivation at the end of 1907, 


may be fulfilled. 


Brisbane Electric Tramways Investment Co., Ltd. 
—The revenue account for 1906 shows, including £2,618 brought 
forward, an available balance of £47,282. There is applied in 
payment of debenture stock interest, £18,703 ; in payment of pre- 
ference dividend (5 per cent.), £17,812—together £36,515; £1,000 
is carried to accidents insurance fund (bringing the same to 
£2,000) ; a dividend of 2s. per share is paid on the ordinary 
shares, and £2,267 carried forward. The appropriation of the 
available balance of the tramways company, of which this company 
holds all the shares, includes an allocation to renewals fund of 


£10,000 and a carry forward of £1,674. 
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ELECTRIO TRAMWAY AND RAILWAY 


STOCKS AND SHARES. 
TRAFFIO RETURNS. 


Fort ü Tuesday Evening. 
о | i А К 

Locality, night | a ТҮ d * | TOM weeks. oe MAnRKETSs in the Stock Exchange are “patchy”: some firm and 

9 е 5 2 2 2 А 

В | ended. 5 ks. N орел... with a quite respectable amount of business attaching to them ; 
Aberdeen | Apr. 17 | 2,460 |= Се 46 oats 572 4 1,883 144 | ps others idle, with the usual accompaniment of sagging prices. On 
Bun de O 20 11 т. | 13,873 = aan the whole. the investment sections are doing better than the 
Боа. s OU cns: 0526600 — 859^ S 10,00 5331 61 speculative departments, although the former have overhanging 

1r 1 on ; i i = Ё 
Hirninghen Cop 15 ролы e TE 13 шыр а S them the knowledge that several heavy new issues are near at hand. 
спасио „ 10 Um „ 50 2 3229 4 VET 186: .. They are assisted, however, by the further knowledge that the 

{Blackpool Corr. | 22 — 2.232 — 813 11-87 _. | › NES 

P Fleeew'd. | 20 579 — 770 | 15 | 45 + RN ped ү. Bank Rate will soon be reduced to the round 4 per cent. 
Bolton gs ө» 1 | о — ap | A | yes : sae т dz Home Railway stocks have leaned to the dullish side. To excuse 
Bradford ә * „ 20 В,Очн —9,91| B ' 13,753 |— 448 | BB |. ^ this, these is vague talk of deceased accounts having come to 
Büsiol ook 425 209.25 9.482 „ Ора Еч L market in considerable bulk of late. The explanation is a trifle 
Brit, Elec. Trao. Co. | | ae | | | lame, and the increasing competition of new gilt-edged securities 
1 "P А 35 | — » А А . 2 

Barnsley ND | ч 1 | 20 G T | е 29165 m а xis Si with Home Railway stocks goes far to justify the decline. Elec- 

Paron "o t| аз 13 | 2n — a ín 915 + M G ss trical varieties are quiet. Central Londons bave kept their higher 

Desanpon ^ op. ae / + 61 me 6 260 H 192 25 2 ground, and the Deferred rose another point to 581. City and 

оаа ei | | E t m * et e nas e South London continue firm at 42; the fact that the directors have 

аав Dor 7 2 150 5 49 м 9 50 МИ T a lately been given powers to issue fresh capital is regarded as 
ee 5 90 — Ы ата : 2 s . 

Kidderminster ... „ 12 um M 101 : 1,378 | de „ assurance that the. money will be raised by stock other than 

Mou |» 12 | x * 5 „„ и, H 5 „Ж .. Ordinary. Opposition by the Corporation of London to the Great 

Metropolitan. „ 12 10,107 MN | : 56,842 +14,405 24 | < Northera and City’s having an extension of time allowed for the 

ин E - | jr * at ay | Gale ee dd . railway's further passage into the City was brushed on one side by 

е Du e э | ° • ee ee 

Ош — Benton „ 12 | 1,397 4 208 | 5 | 8.840 + 771 |918,.. the Parliamentary Committee, but the shares of the company stay 

Potteries: и : T | dud d A | ж | d 855 M 22 ar | ни about 23. | 

Here |р о» n | 902 + m |» i + 21 vas Great Northern, Piccadilly and Brompton alanis shares are 63, 

B. Metropolitan. „ 12 1.810 E м 10002.  .. | ў | a and the 4 per cent. Debenture stock 861, the latter being 2 points 

оа EE | Еа Еа. 5 1 . ahead of similar security in the Charing Cross, Euston and Hamp- 

Weston-s-Mare a „ 10 241 i 183 | | 596 4 14818 |; stead Railway. Baker Street ard Waterloo 4 per cent. Debenture 

„ a me 12 | ч + 10 е | 1 + 15 6j.. is 92). Metropolitan Consolidated drooped to 47, and Districts 

Yorks. Wool. pax. | „ 12! 2259 у 47 „ 13.143 4 1,93 | 13 E fell a triſle to 131. 

Miscellaneous ..: 12 526 12293 2.925 | TE Р x 
Bornley . „ 90 2.272 a | „ i p T5). Other traction stocks and shares are but little changed. British 
Born on: Trent .. s 33i 975 — 141 3 Р jen — 129 E 1:5 Columbia Electric Preferred Ordinary токе a point, and the Prefer- 

e n], 10 196, 2 970 10-5 ence stozk lost an equal amount, the Deferred remaining at 128 
o ee eo: 1 | 100,318 35 ? a q DP , ° 5 g УС › 
Carlisle DEN M i gece = g^ | 16 2,308 = s ki U although the 7 per cent. dividend was considered good. British 
Chatham and Dist. „ 18 1.300 — 240 ‚16 10,11 je 693 1284 85 Electric Tractions are weaker, and the second Debenture fell two 
саа „% oe ау 18 @ — Ms 16 MR FS 190 917 zt points to 824. The company makes up its accounts to the end of 
C an | : Эшит еш | Е March and presents them in Jaly. Some cheerfal souls look fora 
рар e „ 19 477 — 1295, 8 | 560 — 140 [6 a dividend on the Ordinary shares. Anglo-Argentine Tramways 

Oder. „% 20 ERE — 1813 . : Ordinary at 74 are rathar easier. 
pleas "A : I pus + 55 | А 9 и 17105 dl ME British Thomson-Houston Debenture subsided after its last 
ке Ham .. ., 20 1,056 |— 532 3 94 pes u KN H week's improvement, and London United Tramways Debenture 
zIeter ee eja 138; 511-115] 8) ot 5 eased off 1 per cent. Potteries Ordinary at 118. 3d. are 18. 3d 

ee ee ‘ n ! 781,758 › . s * ° . б 
Beber ci: Bihan аи ш аи emen „ down | | 
Hudderseld — ..| „, 20 9,922 — 060 3 | 480 1+ 136 28 !.. Except for Edmundson's and Chelsea shares, the electric supply 
d e. e |, 20 905 = р | 3 ня — is | 48! list shows a continuance of ite tirmer front. Brompton Ordinary are 
Ilkeston n и 17 233 26] в "439 + 00 | 85 "E i up, and so are Charing Cross Ordinary, City Preference and 
Ipswich — ..  ..: „ 20 678 — 2 8 n — 148. |105 Чк Metropolitan Ordinary. Chelseas, however, fell to 34, though 
а |» 2 | i = 81 19 4, 1990 + Eo Pu | . recovering subsequently to 3j. Edmundson’s Ordinary are flat at 

Ge ” Р — | ce х 

Lan'kshireTrm.Oo. | „ 18 2,904 + 621 16 16,272 | + 8,004 152 3:25 303., and the Preference were at 55s., yet the Debenture stock has 
Lancashire United | , 17 2,128 — 325 16 M Pom + 4,725 865; 106 risen a point to 903. The Preference, upon a very small demand, 
песа. „Өр ow 12, 110 ari | 2 | 12,997 |+ 2,585 н „Р 6'5 were raised to 3 middle, and it was a matter of some difticulty to 
Lein. . 13 | 1,018 + 60 43 24,239 4. d in| Wen buy the shares at all. County of Durbam Electric Power Ordinary 
Liverpool ..  ..| , 13 22008 4 428 15 rd 0 Д [3 à are now fully paid, and the £5 shares stand at 4j. 

L. C. O. oe | „ 6 59,703 + 22,388! 52 2,591 7 614.5 6 is i i M . i 
IB aea A теу шш у de F Telegraph issnes remain without feature. The Anglo-American 


Lowestoft ..  ..| „, 20 277 — 33 29 4449 567 group has hardened to a slight extent, but without stimulating 


Manchester „| „ 20 26,342 | —1 604 З | о 2,198 | 169 18 business. Direct United States shares at 158. have lost the 58. 
Newoastle .. .. |, 20 7,2 1,122 3 12.440 4 9 | .. gained by reason of the dividend declaration. There ате no other 
(Newport... «. 20 5096 — 124 8 | L9 21 145 | Е 
Northampton. |, 19 750 — 948 3 1.88 авв" changes in the whole of the telegraph list. 
Oldham — ..  ..| , 213.482 — 364 4 i r 101 2875; .. Some demand for Reuters caused the price to harden to 7}. 
Pontypridd .. ../| ,, 13 603 М 312. 2 | I+ 81216 1.5 "National Telephone stocks are also a shade better. The first Prefer- 
Portsmouth es 30! 8,36 (1025, 8 | 5693 — 544 14:5 | ., 
6... е o tue О ence shares at 124 are the fraction to the good. 
(Reading .. |» 11 15 — 839 | р СЯ ss Business was done this week in Willans & Robinson Ordinary 
chdale ee Feb. 19 152 ` . oe ‘ ee р ee 2 : | 
Rotherham e ee Арг. 18 |. 1,029 MET: дү рр ова ло ре 8 s d n Im d E 985 Пезео шс dip ne eae 
Salford S 0 | o 15 10.031 — 77 2 | 10,031 — 770 8. marked up to 78— ectric Constructions at 7s. 6d. show a 
Bhefleld .. „, 21 10,227 a 692 4 | re i+ 441 8516; .. small improvement. Callender's lost part of their recent advance, 
Po "LIE. 1 1,795 — 216 25 * * se | ve but the manufacturing section, as a whole, is not enjoying sufficient 
Jp ac d i 41 NM 246 046 3 КОШ [е Bees, Nis business to cause many price { fluctuations in either direction. 
Swindon ee Fs 10 400 + 81 e c 44 eo 
Tyneside .. «| „ 17 768 |— 648 | 16 6,832 + 490 8:87 
iWalthamstow .. | Mar. 30 699 |+ 172 52 Td DM ua 
ee 5. M 4, — 983 8 518 + о г ss 1 
ЖИЙ Има ue IMEEM mos se 439 | Meldrum Bros., Ltd.—The report for 1906 states that, 
Yorks. W. Riding ..| ,, 21 1.984 142 | 16 11 848 а Гот. after making full allowance for depreciation of plant, tools and 
Ono London rii Ф 25 * IE 16 | 99591 — 9.78 8 73?5 buildings, amounting to over £1,500, due provision for bad or 
Сеп. рома? E. „ di 8.844 761] 18 47417 T 584 (095 | .. doubtful debts and paying managing directors’ salaries, there 
Dublin- Lucan Rly. „ 19 202 — 91 16 ic — T P - remains a profit of £2,636, which reduces the debit brought from 
oe. паа A BE. ЕТ — 2000 А = Т 60,400 e last balance-sheet to £7,883. Under these circumstances the 
L^ ‘pool Overh'à Rly. " 21 | 9,764 |— 199 | i6 22,258 76 | 66 .. directors cannot at present recommend the payment of the cum. 
Mersey Railway .. „ 90 8.519 — 22 | 16 210.808 + LI oe * pref. dividend for the year 1906. The anticipations of large con- 
Metropolitan R9. » 21 222 1818 128.841 Ы tracts have been fully realised, the orders on the books being now 
Inge: argentine i. „„ оа | 85,490 |+4,702 | 16 | 261,222 |+21,538 | 48 |.. about 50 per cent. higher than at any former period, though they 
&Auckland ..  ..|Mar.29 | 9,846 dy 19 | 82,152 | 860 19:24| 6 were not received in time to have their full effect on the present 
д N 18,199 71,688 үл 4 “ж к $ : 
i Brit. Columbia рі; Fab. 24.857 46860 | Bà. | 198,608 435,401 „ balance-sheet. It has been found necessary to considerably extend 
Bu'n’sA’r's E.T Со, | Mar. 2 8,47 |+ 9290 | 9 14,647 + 1,8899 the foundry, and the extension will be in fall work within the next 
sA'r's-Blgr'no Apr. 14 | 8,206 + 984 | 15 66,317 ＋ 9,865 | .. ee month or two. 
Gatoutia cee » 20) 6,057 |+ 498 d ANT ү A MCA. › 4 , А : ' Th , 
Cape Electric T.Ld,| Mar. 14,5 ũ „„ л Potteries Electric Traction Co.. Ltd.—The company s 
Geneva lie, W.A M rre | г „ is | ums) „ lds | meeting was held on Tuesday. The report was adopted. An 
Ka goor e, X Mar. | ee | ba 


se we Apr. 16 1,199 |+ 98 15 | 8,038 | + 1,262 12 75 9*5 amendment reducing the ordinary dividend from 4 to 3 per cent. 
Майга 2 Feb. | 92016| ss |... | aa because of the important question of depreciation, failed to receive 
erth (W.A.) „Apr. 19 | 2,911 |— 189 | 16 | 24,053 - "245 hid ld ч 


| a seconder. Our report will appear next week. 


- * Compared with the corresponding period of 1906, f One week only, Alteration in the Bank Rate,—The Bank Rate was 


1 Includes horse, steam and other receipts, | One month, yesterday altered to 4 per cent. 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHUNE COMPANIES. 
business done 
Present Dividends for the ian | 010004 Orostng week ended | Bise + | Presens 
МАМЕ, Quotations Quotations : or Yield 
Iasae, four years. Apri: 16th. April 23rd. Е Fal] — per cent, 
. | 1904. | 1906. | 1906 Highest Lowest. £ e. d 
35,000 | Amason Telegraph Co.'s shares, Nos. 1 to 85,000 Nil Nil | .. 8— 8i B— 8 " ja Nil 
149.000 ро, do, B 96 Debs., Nos. 1 to 1,960 Red. Ni o 5 | 88— 91 88 — 91 sa 5 9 11 
660,660 | Anglo-American Telegraph  .. es is s 8j Bi% | 50 — 68 61 — 64 xd 614 d Зи 611 
8,100,670 | Do. do. do. 6% Pref. Se. г 6 6 %, | 105 —106 106 —107 xd p 105} e 612 2 
8,169,670 | Do. do, do. Deferred ees уш 13 |13% 213 — 22 212— 223 22% 22 sa 717 4 
60,000 Anglo- Portuguese Tel., 5 % Mort. Deb, Stock Red. S [5%] .. | 99 —101 99 —101 ө e I 419 0 
44,000 | Ch hone, Nos. 1 to 44,000  .. .. .. 895,|895] .. 62— 7 62— 7+ é : 510 4 
9,007,680 | Comm Cable Sting. 500 year 4 % Deb. Bk. Red. 4% 4% 44 93 — 95 xd | 93 — 95 94 | 994 | 443 
16,000 | Cuba Те 3 чы. э 5 | 5 5 ^ 8 | 8j й ч 514 8 
6,000 10% Pref. .. .. ec ee P 10 96 (10 Y 10 163 — 17 164 — 174 17} M . 514 8 
19,981 | Direct Spanish Te Ord, ,. .. . 9 |4 | не be xd — BR г ais 85 Б 8 6 
6,000 Do, do. 10% Cam. Frei. b 10 Y 10 % 10 5, | 8i- 9ixd| вў— €i .. " e 5 81 
i 80,000 Do. do, 4 % Debs  .. .. 914 44 98 —101 98 —101 S 491 
оля Direct Unten p расе беше 55550 BEX 4 ix, 30 E Mic 16 144 +4 511 6 
; Direct W. In e ‚ Deb., 3 to 1,900, B. 49% 4 — — ET 491 
4,000,000 | Eastern Telegraph, Ord sock s „ 74 7 127 —142 187 —142 1404 157 2o] 418 7 
2,000,000 Do. Bà % Pref. Stock RENT B4% | BÀ 87 — 89 873 — £94 нні 87 +h | 818 8 
1,696,706 Do. 4 % Mort, Deb. Stock Red. 4% |4 : 106 —102 lC —108 1065 ja m 814 1 
| Eastern Extension, Australasia, and China Tele. 7%/7 ; 181— 18; 134 — 15} 1873 18; эг 5 110 
| 152,400 Do. 4 % Deb. Stock я in 4% 1 4 105 —107 105 —107 28 “a 814 9 
| 295,400 Hast & B. Afrio. Tel., 4% Mt. Db., 1 to 8,080, red. 1909 49 |4 4 98 —101 £9 —101 T +@ | 819 8 
| 900,000: | Do. 4 % Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 492514 4 100 —102 100 —102 a 318 6 
| 181127 | Globe Telegraph and True 6876 | 54 . 1 11 101 — 11 104 102 es 500 
181,121 Do. : Pre $i ns 6 % 6 | Isg— 14} 132— 14} 14 13433 448 
Great Northern , of agen ө м % | 949% 20 % | 85 — 87 Bb — 87 з T 5 6 8 
83,500 { Halifax ала cese Саре, ux iss Моњ) 43% | 449% | 44% | 99 —101 99 —101 - .. j 491 
19,000 . Telegraph ee ee ee ee 18 % |18 13 9 (8 — 60 58 — 60 Р b 8 4 
366,197 | Marooni's Wireless Telegraph.. .. .. es il | Nil | Ni a 2— 4 2— ш кй : Nil 
72,680 | Monte Video Telephone Co., Ltd. Or. 8 4 $ 5 M .. 45 — hh 18 — Hh j m : 41 1 
B6,498 И Do. do. do. 6 % Pret. ee b b b % ее 2— 3 45— 14 id b 3 11 
2,225,000 National Tele е, Pref. Btock |... «2 + 6. 6 6 6 % | 1078—1094 108 —110 1093 1084 +4 5 9 1 
2. 225.000 Do. А Def. Stock seot res | Toy 5 5 Б 53% | 104 —106 1044 —106 1067, | 1044 + 5 3 4 
16,000 Do. do, 6 % Cum. 1s$ Pref... "T 6 6 8 6 11 — 18 114 — 1 . + { 4 811 
i 16,000 | Do, do. 6% Cum. aud Pref. .. .. 6 5 67 655 „ 10 — 12 10 — 12 - 4 B 4 
250,008 De. do. 6 % Non-cum, 8rd P., 1 во 950,000 b b b 5% | b3— ба Ю— бв 55 "i 481 
$,000000 | Do, do. 63 & Deb. Stock Red. 84% | 84% | 84% | 34% | 96 — он t6 — 98 2 8 11 5 
1,089,598 Do. do. 4 % Deb, Stock Red. ә 4 4 4 4 % | 100 —102 170 —102 100 | 1003 : 318 Б 
179,818 | Oriental Telep. and Eleo. 1 ю 171,504, fully paid 6396 | 6395 | 7396 |7 % |. WR lrk là— 1% ru 54 4 
50,000 | Do. до, do  6%Cum. Pref... eg |69 6% 6| là- H R M © |4160 
100,000 Do. do. do. 4% Rod. Deb. Stock EX aA T 4%] 95 — 98 05 — f8 951 954 d 418 
100,000 | Pacific & European Tel., 4 % Guar, Debs., 1 to 1,000 4 & 4 $ 4 4% | 97—10) 97 —100 400 
11,8802 | Reuter's ve m ee és = E s b б Б ja 1— 8 "ü— Е 73 70 + i 417 7 
00,000 | Telephone Co. of Egypt, 44% Deb. Вей. .. .. e| oe | 4395 | 44% | 99. —102 94 —10% : ; is 488 
8,161 Submarine Cables Trust - SE ER ds 6 6 695,16 4 5 -198 1:5 —128 xd Hi 2 418 9 
80,000 | United River Piate Telephone NE NT 8 8 8% | .. 69 - "i 512— "i D e 510 4 
40,000 А 5 ‚ Pret., Nos. 1 to 40,000 5 Б 6 — 5 — f = Ж 415 3 
179,947 Do, do, 6 & Debs. .. .. oe os 5 6 б 5 9, | 1°90 —112 109 —112 на as is 49 8 
15,0091 | West African Telegraph, Shares .. .. an 4 4 | lu — 1 10 — 04 à с i: 816 9 
80,008 | W, Coast of America, 1 to 80,000 & 58,001 to 68,008 Nil il| NI à— й— > Es ds Nil 
150,000 Do. «$ Debs., 1 to 1,600 guar. by Bras. Sub. Tel. 4 4 49% 4% 99 —102 99 —102 ae 318 6 
907,980 | Western elegrap ‚ Ltd., Nos. 1 to 907,980 Se 1 1 I| .. | Wee 143 138 — 1‹ 1835 | 185 : 419 1 
| B00,000 Do. А 4 96 Deb. Stock Red. 4 4 œ 14% | 101 —104 101 —1u4 D 8 16 11 
| 88,821 | West India and Panama Telegraph .. ..  .. N il | Nil Ў jà a— ФА 12/6 11/3 s Nil 
84,568 Do, do. 6% Cum. 1st Bre. © 2: Tt 6 |6% |. i- 8 j= 8 x 6 5 0 
4,669 Do. do. 6 Cum. 2nd Pret. ee ee Ni Зее 6 — 7 6 ES 1 oe ‘ee Nil. 
| 80,0001 Do, do. 6% Debs., Nos, 1 to 1,809 ps 555 * * 5 | 89 —102 99—102 й ae — | 418 0 
Including arrears 
FLECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| i PN | | | 
Anglo-Argentine Trams, Nos. 200,008 to 510,007, | | | т : a : E 
mm | einem. rre imi J| n N miei [moon Ж ОШ ool quee 
Й ‘ ә 8, to ee 1 1 1 ы | a ee P 
i 266,600 Do. ermanent, 6 % Deb. Stock, 1808 | 100 | 6 6 6 у, | 182 —185 182 —135 X " „ 1 811 
! 985,100 | Auckland E. Trams., 5 % Ist Mort. Deb. Stock .. | 100 5 5 6 ~ | 104 —107 104 —107 : es sè 418 6 
880,000 | Babcock & Wilcox, 1 to 580,000 Es e 5% 1 117 20 20 £0 5 4 — 44 80/74 18/9 A 4 14 0 
100,000 Do. do. 6 % Cum. Pref., 1 to 100 ee 1 6 6 6 6 А 1 1 1 15. oe ee | ee 8 15 7 
88,000 | British Aluminium, Ord., 2,001 to 40,000  .. ee 6 Pe |7 7 5 1— 5 eo „% ШЕР 6 1 9 
40,000 LÀ do. 7 um. Pref... ee ee 6 Nil 1 1 5 64 o$— 6 514 ee 5 12 0 
90,000 Do. do. e " 6 % Cum, Pr о ee өө B Nil 6 6 b id b i 2 ee 5 4 4 
90,000 Do. * do. 4 Funding Corts, ee ee Б ee 4 4 4 ==, 4 — 44 . ee °з 4 8 11 
958,000 А ёо. 6 €, 1st Mort. Deb. Stock Red. | Stock 6 % | 6 b 101 —10⁵ 101 —105 44 А А 4 15 8 
800,000 Do. do. % Loch Leven Debs. .. | 100 ee ee A 98 —101 98 —101 : 5 811 
400,000 | British Columbis E. Кап Def. Ord. Btook .. e- | 100 6 6 6 96 126 —130 126 —130 tout 128 PE 419 4 
400,000 Do. 6 % Pref. Ord. Stock os ^w. „ 100 |6 Б Б 105 —110 106 —111 109 1064 +1 410 1 
800,000 Do. 6 Cam. Perp. Pref. Stock ee ee 100 6 b 5 108 —107 102 —106 ee ee --] 4 14 4 
298,000 Do. Ist Mort. Debs., 1 to 6,950 .. - «0 4 d 4 99 —101 xd 99 —101 xd aa ЧЕ 488 
Do. Vancouver Power Debs., 1 to 3,960 | 100 xo ag Td T 22 491 
British Blectrio Traction oe T eo ee 10 6 6 8 . 8 9 — 61/6 69/ — 811 Б 
161,487 Ро, do, 6% Cum. Pref, f. 10 |6 6 6 7— 72 61— 74 Th 674 [— 1 | 8 5 6 
1,448,658 do. 6 % Perp. Deb. Stocek .. Stock 6 6 Б : 101 —105 10,—105 1044 103} 415 3 
410,178 Do. do. 96 Sind Deb. Stock Red, | 100 oe |4 44 vs — 81 — 84 кф 823 —2 5 7 2 
100,000 | British Insulated and Helsby Cables ec ix 6 8 8 8 10 % im 7 6 s 7 2 10 
100,000 Do. do. 6 €, Cum. Pref. T РА 6 6 6 6 6 % + 57 — oe ae - 416 0 
500,000 Do. do. 44 % Ist Mort. Deb. ‚ | 100 4 4 43 101 —104 101 —104 ae s se 461 
919,000 | British Thomson-Houston 44 % 1st Mort. Debs. .. | 100 94 — 98 92 — 96 d T T 4 11 10 
00,000 |{ e 6 6 Ni Nn Lei icd i Е A Nil 
1,016,868 Do. do. 4% Mort. Deb, Stocxk . | 100 4 4 4 41 % 65 — 69 65 — 69 se oe vis 5 15 11 
60,000 "Browett, Lindlay & Oo., Ord, .. ‚ eo | £l Nil | Nil | Nil N. ü ee T Nil 
cM — Engineerin Oni 1 5 105 m .. 0 NI NI 5% а" 8 үз LI 
ee g, *$ to ее oe ! А f ео. е 1 
150,000 Non-oum. 6 te sė 3 6 6 6 x — 13 1i— |] 34/44 es ‘a 617 2 
196.00 ро, Perp. Deb. Stock „Stock 4 % | 44%, | 89 — 92 89 — 92 2» 2% є 4 17 10 
195,000 Го. Perp. 3nd Deb. Stock | Stock Ф | 44% | 75 — 78 75 — 18 hs zs 5 15 5 
100,000 | Buenos Ayres & o, 1 to 100 "n 5 |8 4 8 96 8$— 4 94— 4 76/8 | 78/9 59 815 0 
40,000 Do. "A" 6% Cum. f., 1 $o 40,000 6 6 6 6% 6° 5 — 6% 5 — 5 s vs is 614 3 
23,500 "p" do. 1 to 21, ee oe 6 6 6 6 Ф 6 =a 48— bd 43— oe ое ә е 5 12 11 
18,900 Do. 6 % Deb. Stock. .. ә e» | 100 5 6 b 5 104 —106 104 —106 vs \. s 414 4 
190,000 Do. 5 % 2nd Deb. Stock e. .. 100 5 5 5 5 101 —104 101 —104 vs Кя A 416 2 
106,000 Calcutta Trams., 1 to 105,000 ee oe ee ee 6 6 8 8 8 8 A 8 — ee oo 4 li 1 
83,610 Do. 106,001 to 187,610 [E ee ` ec 6 oe ee 8 8 74— 7 pum Ri е ee ee 4 17 0 
80,000 Ро, 6 % Cum. Pref., Nos. 1 to 29,880 Б us 5 5 9% 51— 573 4 611 
60, 000 Do. let Deb. Btock ee ee 100 taf 15 44% 105 —108 105 —103 os ee ee 4 8 4 
86,000 | Callender's Cable struction shares Re “cue 6 1 ee 103— 11 103— П 103 na 6 7 8 
40,000 Do. do, 5 9% Cum. Pref. .. .. .. 6 Б 6 T b : is 4 611 
800,000 Do. do. 4j 9% lst Mort. Deb. Stock Red. | Stock | 44 4496 | 44% | 106 —108 106 —108 E : 4 8 4 
601,999 Саре Е. Trams., 1 to 491,929 ee ee ee een 1 10 Nil ee Ya J^ б 9/9 ee e Nil 
450,000 | Castner-Kellner Alkali, 1 to 450,000 .. Е s 1 4 6 T — 1% 11— 1 25 / Я a 411 5 
224, Do. do. 44 % lst Mort, Deb. Btock | 100 4 КЕ —102 — » : 488 
911,668 | Central London Railway, Ord. Stock oo ос | Book 4 4 4 75 — 77 75 — 77 18 154 v 5311 
544,216 Do. do. 4% Pref. Stock ee | Stock 4 4 4 92 — 94 92 — 94 К B 451 
544,216 Do. do. Del. do. oo es | Btock | 4 4 4 56 — 59 57 — 60 57 pe *1 6 13 4 
1,480,000 | City and South London Ваіт oe оо oo | Block ^. 2% 41 — 43 41 — 43 42 vs id 4 18 10 
85,008 Crompton Oo., Nos 1 юн M uot a .. li— 24 14— 2 876 , . : 810 3 
s 7 Ist Mort. Reg. Debs., 1 to o S с 
10009 П 900 J £100, and SO» to 11.000 of £20 Red. y | . * * * „ 6-0 | 96 — 9 e |e le [510 
t Unless otherwise stated, all sbares are fully paid. $ Interim dividende. 


— —— 


* A period of sine months. t Quotations on Liverpool Btock Exchange. 
And bonus of 108. Ч From Manchester Share List. 


Continued om next page. 
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SHARE LIST OF ELEOTRIOAL OOMPANTES.—( Continued) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—( continued). 


Stock Business done | Rise А Present 
Present Dividends for the otations | Quotations | week ended | or | Yield 
Issue, NAMB, no. last four years. Seal 16th. | April 28га. April 29:4, 1907.) Fall— per cent. 
i 1904. | 1906, | 1906. Highest Lowest, 8 s. d. 
960,000 | Dick, Kerr & Go., 1 to 900,000 .. .. .. .. 1 10 % 10 oe 11— 12 e 613 4 
805,000 Do. do. 69% Cum. Pref., 1 to 805,000 .. 1 6 6 eo | Ady 1% xd .. L L 419 0 
994,150 Do. до, 49% Deb. Stock e 2 | 100 43% | 44% | 44% | 101 —1 z ee - 467 
60,000 | Dublin United Trams. (1896), 1 to 60,000 “a os 10 6 6 ae 14 1 vs as vs | 818 8 
69,987 Do. 6% Pref. ан 1 ара 60,000 10 6 6 BE 1 14 МА s s 818 8 
99,961 | Edison & Swan Utd., * A"' ahrs., £8 pd., 1 to 90,961 6 l 4 К 1— 18 22/6 T ee | 9 8 9 
17,189 Do. ‘A’ shares, 01—011,159 22 б 7 22 . I e 8 6 9 
819,475 Do. 4% Deb. Stock Red. к, 100 4% 4 4 49 | B5 — 87 I T e. 4 13 0 
72,220 Do. 596 md Deb. Brook Prov. Certs. all pd. 100 6 | 6 5 5 | 88 — 92 L . ee 5 8 8 
119,100 | Blectric Construction 1 to 119 3 |44 N ze |. Б i s + dy Nil 
81,890 Do. до. 1 em. Pref., 1 to 81,890 217 179% Le - 1 3 ee oe T 100 
900,000 Do. do. 4 T ‚ 1st Mort. Deb. Bk, | Btock 4 95,14 95 | 4 4% 81 — м - - I 415 8 
95,000 General Electrio Co, a Cum. Pref, ee 10 6 5 6 “ky Б 5 % 8j— 93 * oe ee 5 9 4 
200,000 Do. do, 4 Mort. Deb. Stock 4 % |4 9% 4 1% | 82 — 95 : a 448 
78,000 | Gt. N. & OI Rail Pret, Ord. ' 4 4.95 1 to 18,000 10 35 |45 4 12 24— 8 КЕ as ae 11 0 0 
96,000 | Greenwood & Batley 1 % Cum. Pref. . 10 195 121 7 lus— 102 .. . T 618 4 
80,000 Do. do. 06946 Mort. Debs. vs ee | 100 5 5 15 5 @ 109 — ES xa А 417 1 
900,000 | Henley's (W. T.), Telegraph Works, Ord. .. . б б % 15 9 | 15% 15 12 — 18 123, . oe 515 6 
900,000 Do. do. Pref. .. 6 a^ * do 54— és T ae 816 7 
160,000 Do. do. ort. Deb. Stock Btock $c ; 1 4 44% | 107 —109 gs у» А 421 
60,000 | Indis-Rubber, Gutte-Percha & elegraph Works.. 10 110% 5 1 10% Ж 1 158 T - 6 8 1 
87,500 Liverpool Overhead Railway, Ord. ae 10 14% N Nil 1 1 ee us + Nil 
10,000 Do. do. Pref. 10 paid ‘en 10 5 „ 5 5 96 6 — 7 9 " А 718 3 
600,070 | London United Trams feos ius 1 to 50,007 ee 10 6% 8 8% 1— 8 EN © T" 815 6 
899,980 . o. 00,000 . - 10 69518 8 = 7 — 7 ate s г 5 22 
195,000 Do, do. 77 7 Can: Pref., 1 to 124,000 is 10 6% |6 5% 1}— 8i : ai x 614 8 
1,881,000 Do. do. 18$ Mort. Deb. 8 ..| 100 4% | 4 4% | 85 — 90 86; : —1 49h 
814,016 Metropolen Electric Trams, Detd. c.. 1 N Nil | Nil fh ce : Ве Ni 
600,000 5 % Cum. t. ee ee 1 5 5 430 24— ah ee sa 5 811 
850,000 Do. 44 % Deb. Stock Red. 100 4% | 44% 43 97 —100 is —1 | 4101 
80,000 | Peebles (B.) & Co. 6 % Cum. pret кп to 60,000 6 6 6 6% — xd Ss " és 710 0 
245,600 кочен E. Tro x wie 1 b 4 40% s — а 5 16 4 
345,500 Do. 5% Cum. Pref. .. D: Ws M ss 1 Б 5 5 % = Pa 618 4 
245,000 Do. ux Deb. Stock . es eo | 100 44 42 101 E PM 488 
87,850 | Tele Construction and Mainten 19 15 16 15 % | 29 — 81 304 991 v 515 5 
150,000; о. 4 96 Deb. Bds., 1 to 1,600 0 Red. 1900 100 4 4 4 % | 100 —108 x М $17 8 
699,200 | Undergd. E. R., Lon., 596 Profit Bhar. B. Nis. .. we 5 6 695,| 76 — 79 78} 78 : 6 6 7 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 5 üj .. ц— 13 82/6 zs 22 Nil 
66,666 Do. 6% C. P., 80,001 to 80,000 & 135,001 to 141,666 5 Nil Nil “ө 81— 4i ix Nil 
246,574 Do. 4% 18% Mort. Deb. Stock. .. | 100 495,1495,|495,| T1 — 82 81 | +10 | 416 5 


14,000 Bromley 0 (Kent) F. L. & P., 1 to 14,000 ес. ey 5 8 53 % | 43— б xd 4 9 
70,000 do. 44 96 1st. deb. stock .. | 100 4 10% 99 —101 9- 0 
99,798 | Brompton & Kens. Elec. Lt. Вор., Ord. 1 to 90,000 6 10910910 10% | "1— 8 17 8 
10,202 Do. йо. Саво ра. 5 1 1 1 T% 7 — т 6 
886,876 | Central Electric SEM 4 Ф Guar. Deb. Sock 100 4 4 4 4 96 | 100 —108 17 8 
80,000 | Charing Cross and аза eotricity 47% Cort. Pre 5 8 В b 5 X, 8— 4 17 8 
80,000 Do. 5 4 4 dd 4 — 4 0 0 
80,000 Do. а Он Undertaking "4 fe Oum, E 6 4495 8i— 4 51 
427,400 Do. 4 96 Deb. Stock Red. ee | 100 4 4 4 4% | 96 — 99 0 10 
49,496 | Chelsea Electricity Suppl Ord. os ae 6 a 6 6 % 42 14 9 
116,0001 Do. do. | 96 Deb. Stock Red. Btook 2144 43° AY, | 104 —107 4 1 
70,606 | City of London Elec. Lighting, Ord. 40,001—110,598 10 5 6% 6% 16% | 10—11 11 7 
40,000 Do. 6 95 Cum. Pref., 1 to 40,000 . 10 6% 16% 6 |6 5 | 11 — 12 18 0 
400,0001 Do. 8% Db. Btk., Borip. (ias. at 115) all pd. .. |595|595,| 595 |5 95 | 122 —195 0 0 
800,000 Do. 4$ % 2nd Db. Stk., Prov. Orts., all 100 4% | 44% | 44% | 43° 07 —100 10 0 
40,000 | County of Durham Electrical гонак, Ord. E ee 5 4% 48 70 4% | 4 — 4ха 400 
50,000 8 t... b 56% | b 95 | b 9$ 1 5 xd 5 0 0 
40,000 | Count y of London Electrio Ligh » Ord. 1—40,000 | 10 4% | 44% 5% 5% iA = 517 8 
40,000 " do. 6 „ 40, ,000 10 6% во во 16% 10—11 5 4 4 
0004 Do. do. a Deb. Stock T ee 44% ae 44% | 44% | 106 —109 4321 
400,000 Do. do. Фа Deb. Stock .. | Btock 4% 44% 44% | 44% | 97 —100 410 0 
80,000 | Edmundson's Electric Corporation, Ord. Shares. 5 15 18 1 4— 23 000 
80,000 Do. i 6 % Cum. Pref.. Б |(695|69,|695| .. 3— 4 811 5 
850,000 Do. do. 4 96 18 Mort Deb. Bik | 100 44% | 44% do 449 88 — 91 4 17 10 
10,000 Folkestone, 1 to 10,000 s. o Б 53% | 54% | 52% | 53% | 44— OR xd 5 2 4 
10,000 Do. Б % Cum. Pref., 1 to 10,000 T ee 5 ee S. 15 9% 5 5— в ха 415 8 
90,000 Do. Ist. Deb, Stock .. oe oo | 100 | 44% | 44% | 44% | 44% | 97 —100 410 0 
18,000 | Hove, 1 to 18, DS Б 83 | B4% | 9 95 | 9 9 1— 1 6 0 0 
91,000 Benenson and Knightsbridge Зпвскгіо Ord. 5 12% 12% 10 % 10 95 Bá— 500 
90,000 do. do. 4% Deben. Btk, | Stock | 4 % |49 |49% |49 | 97 —100 400 
111,000 Landon ‘Blectric Supply eee Limited, 8 Nil | 8% 475 [49 12— 5 6 8 
70,000 Do. do. 6 % Pret... 5 |69 6 6 * 66 4— Б 5 14 8 
674,895 do. TT Mort. Deb. Stk. Red. Stock | 4 % 4% 4% | 44% | 95 — 98 4 11 10 
200,000 Metropolitan Dlectrio Supply, 1 to 100,000 .. .. b 8395 10% |10 95 | 8 % — 6 514 4 
16,191 Do. Cum. Pref.1—71,00 .. 6 444 44% | 44% | 44% 4 6 489 
£20, 0007 Do. lst Mort. Deben. Stock .. oe | 4496 | 449% | И 44° | 106 —110 4 110 
350,000 Do. 9% Mort. Deben. Stock Redem. | Block 84% % | 8495 | 35% | 90 — 98 815 8 
950,000 | Midland Electric Corporation, 44 96 1st Mon: Deb. | 100 44% | 44% | 44% | 44% | 95 — 98 4 11 10 
67,991 | Newcastle-on-Tyne T Б 8 18% 8 8 % Ti— 72 xd 5 8 9 
75, 000 Do. Б % Pret., 1 $o 15,000 . еа Б 5% f 5 5 0 5 — 6 484 
10,869 | Notting Hill Electric Lighting ee 10 6 79, 74% | 759% | 12 — 18 515 5 
64,000 Do. do. 4% lst Mori. Deb. · | 100 4 4% 4 i% | 96 — 99 4 010 
90,000 | Oxford, 1 40 96 and 407 to 20,810 ee ee ee 5 64 1 l 179% 52— 6} 5 12 0 
60,000 Do. 4% Deb. Stook . e- | 100 4 4 41496 — 98 418 
40,000 St. James’ and Pall Mall "Rieotrio Light, Oord. Б 143% 144% 12 10 % 7 72 517 8 
90,000 Do. 2 1 96 Pref. 20,081 to 40,080 6 1 1 1% 17 96 — 7 413 4 
150,000; Do. Bà % Deb. Stock Red, .. | 100 94 84 849%, Wi 93 — 95 813 8 
19,000 Bmithfeld Markes Electrio Supply, Ord. .. 6 4 4 -4 % il 11— 91 Nil 
60,000 Do. do, do. 4% Deb. Brock Stock | 4 4 4% 14%) 73 — 17 5 3 11 
65,000 | South London Electricity Supply, Ord. ss sis b B 4 49 8 5 9 1 
190,000 | South Met. Bleo. Lt. & Power, o "T 1 73 % 8 6 8 
117,968 Do. Do. 1% Pre. 1 |1 1 АЕ 6 110 
900,000 Do. Do. 4951s pem Stk. | 100 „(4 475 
80,000 | Urban Electric Bu ly, Ord. E e| В 3 | 54 |5% 8 6 8 
60,000 Do. 8 m. Pref. б 6 6% |5% 6 5 0 
200,000 Do. do. % int M 1 Db. Šik. Red 100 9 42 4 at г: 
110,000 | Westminster mies вео х vs 5 1 4% 119 % 12 6 oon 
81,279 До m. Prei. 8 | b 6% | 4 8 
(Originally 6%— Red. to 4$ om Bist Deo., 1905. : BIER dr 


Shares not officially quote » | Rs Haeo 
+ Unless otherwise stated all shares аф 2 | у "A 


Bank rate of — 41 per 44 per cent. April 11th, 1907. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING MARCH, 1907. 


THE past month’s returns of electrical export and import business 
show considerable improvement over the preceding montb. 

The exports for the month of Murch reached the respectable 
total of £160,448, a figure which compares with £144,571 recorded 
in February, and which exceeds the average obtaining in 1906 by 


some £26,000. 
The imports reached the highest point so far recorded in these 


tables, totalling £173,807. This compares with £146,834 in the 
preseding month, and aleo represents some £26,000 advance on the 


1906 average. 
The re-exports, on the other hand, have again fallen, from 


Registered Exports of British and Irish 


£13,215 in February to £10,023 in the month under consideration, 
and are below the average value recorded during last: year. 

The figures, as a whole, are by far the best recorded this year, 
and maintain the favourable position which our returns have indi- 
cated in recent months. 

Compared with the previous month, the individual items are 
generally improved. Cable imports are slightly lower; and elec- 
trical machinery, &c., exports at £67,000 show a great advance. 

As regards the imports, cables show slightly increased value 
machinery, a8 in the case of the exports, increased largely to 
£63,000 in value: and telephonic material (from Belgium and 
Sweden), represents some 45, 000 more than in February. 


Electrical Goods from the United Kingdom.* 


B | B... © | 2 | y 3.2 3 © 
$ 8 2, 3% E | 22) „к | 88 | „ 2822 2 p| eds 
288 p 0 UE E Ею 2 Eo n2 Б PT 858 9 8.2 
Country receiving exports and importing. 8 E EZ PET. 2 235 $5 gz 2 8 88.8 Eee] 35 
| pe, d |j) „„ $2 | 9 (ESSE i53] fiz 
| 8 & acs | S | à £ | © E ES EE ai^ 
| | | | 
| £ 2 £ cie £ 0 | £ £ | £ 
Russia, Sweden, Norway and Denmark ... spl OMM ы 85 43, 112 , 2,207 | ж 41 y 
Danish West Indies - T" 855 ns Uns s 12 TT 48 TA EDU spe E. Ae 
Germany os 159 | 8,816 29 66 38 воо | 33 P sid 
Netherlands and Dutch Borneo. | 158 | 1,416 | 334 9 3| 954 17 | | Gul AES 
Belgium esse .. 472 |. 169 237 2 286 116 8, 804 110. 
Frane — .. ш. у 0... 314 15 2; .. | 814 | 80 196 
Portugal, Madeira, Azores and Portuguese Africa 385 12 123 131 3 682 230 TM 
Spain and Canary Isles. 53 140 8 134 2.672 16 4 v. 
Italy and Austria-Hungary „ A. 212 e ; 10 | 4,064 190. 
Greece, Roumania and Turkey = iud 44 T - TE i 18 AU 
Egypt 4Ü c dec жк ws o gen сей. О са 46 . | 20 | 307 9! 100 52 610 | 
China and Siam | 902 137 511 29. 554 100 17 372 314 
Japan "m . | 74810| 154 Be] OLA CATO |. uw Y -жы 136 3,895 
U.S.A., Philippines and Cuba  ... Ms ze Di - 35 260 | 140 547 40 18 dg TE 
Mexico, Colombia, Ecuador, Venezuela & Uruguay, 418 | 1,260 226 85 | 2,179 "E 1 г 68 
Chili ass: Б ш шө — 508 491 25 443 | 132 147 10, 104} 372 1,631 , 
Brazil bs s 185 ae ae .. ; 2,106 735 49 293 2 3.304 36 tae 134 121; . 
Argentine... .. .. ö. | 2,210 | 2,337. 252 204 | 389 2,549 | 1,629, 18 м0 55 
Channel Isles, Gibraltar and Malta 129 91 101 858 TAN 7. " — | 845 | 
British West Africa he — quee Gee cmd ARP. 0991 1. ie ae a „| н а 
Саре of Good Hope esse se o 5 736 | 18365! 104 72 34 2,42 585 19 1,056 
Natal. — „ ш ш er | NG | 647 947 25 133 | 15171 23 5 156, 44 
Zanzibar, Brit. East Africa, Mauritus and Aden " 337 275 38 7 9,286 13 12 15 88 а 
Indi. ме чи oe мей ый сё | 1,011 | 9,932 1,119 1.119 539 11.999 199 101 193 938 774 
Bur ml) ͥ 28 743 113 ыныр. биз e 35 | 46 
Ceylon RM. ME ede "E. 293 10 2 30 19 5 M, 31 35 
Straits Settlements, Fed. Malay States & Labuan 425 331 308 163 | 60 299 ! 3 40 з 74 
Hong Kong ... - du " RSA . 27 | 1,059 539 57 2 46 32 9 6 
West Australiee ,. 6. e 446 930 228 88 — 285 593 С e | 
South Australia... — .. — .. —.. —.. 3,687 118 150 we | 2 4,508 32 mu d aed. а 
Victoriaůͥ aK. . 96 6,849 857, 189 114 1657 142 % NE 
New South Wales .. i m " .. 1,770 968 368 | 743 | 52 3,769 30 35 | — , 312 
Queensland ... — ... | 129 в, .. 99  .. 400 37. .. | 10р 
Tasmania ds MEC ME ENG 13 P R ж ics 
New Zealand and Fiji | 381 4,856. 687 148 6 1,395 136 14 13, .. 362 
Canada. us 379 57 37 | 6 12 | | 21 29- ш 
British West Indies and British Guiana VR 93 |,  .. 3 "IM 12 170 , | 8 | 
Total, £ pim 47.625 | 8,124 | 5,662 | 4,098 [oto 3,522 545 | 2,872 1700051 | 1,136 
| | ; A | | : 
Registered Imports into the United Kingdom of Electrical Goods from all Countries. 
m e | £j £ £ & £ | £ £ , £ £ 
Russia, Norway, Sweden and Denmark ... "E 6! 256 T 25 "T 2,082 15 10,002 
Germany еи 5 | 2,324 24.834 999 | 1,535 | 256 29,588 194 | 1,013 | 1,542 3 
Holland | hehe уа 423 6,037 | 2,661 6.951 157 | 3,518 | 221 | 6,505 | 570 d 
Belgum neun .. 882 5,790 1,082 2,112 | 441 | 4,833 | 303 973 |10,175 fet 
France... o | 474 5,811 2691! 753 451 | 1,979 | 1,773 3,666 27 22 
Italy and Austria-Hungary IN | 40 » 5| . 52 180| .. 
United Gtates „ 2,817 1,406 1,224! 79 .. 118,450 56 396 15 | 2,430 
Total, E 7,326 i 44,174 8,657 11,455 1,305 |60,455 | 2,562 аш 29,811 | 2,455 
| | 
Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 
£ £ | £ £ £ | £ „ £ £ | £ | £ 
Various countries, mainly as above se *. | 2,381 | | 43 | 161 17 | 2,349 | | 29 | 5,098 | 20 "S 
/ | р 
Toran RE-ÉExPORBTS: Torat Imports: 
£173,807 


Тотлг EXPORTS: 
£160,448 


£10,023 


Norz.—Th unts appearing under the several headings are classified according to the Customs returns. The first and 
third RUPEE peris ш е relating to “goods” otherwise unclassified, the latter, doubtless, consisting of similar 


materials to those appearing in adjacent columns. 
This section does not include 


telegraph cables and apparatus. 
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PROCEEDINGS OF INSTITUTIONS. 


Electric Wave Propagation. 
By J. E. TAYLOR. 


(Paper read before the INSTITUTION OF Post OFFICE ELEOTBICAL 
ENGINEERS (METROPOLITAN CENTRE), January 11th, 1907.) 


(Continued from page 662.) 


Production of Magnetic Fields.—In order to simplify matters, the 
magnetic field has so far been left out of the question, but it will, 
of course, be understood that any lateral motion, be it expansion, 
redistribution or wave guidance of lines of strain, gives rise to & 
magnetic field of force whose intensity or strength is proportional 
to the lateral velocity of the strain, and whose direction is at right- 
angles both to the lines of strain and to the direction of their trans- 
lation. The energy necessary for its formation is derived from the 
energy of strain which is, of course, proportionately weakened by 
the abstraction. When euch lateral motion takes place with the 
speed of light, i e., with the speed of translation of energy proper 
to the ether, the total energy of such a wave is half energy of 
strain and half energy of the magnetic field. This corresponds to 
half the energy being potential and half kinetic, both being in the 
same phase—a characteristic of all free wave propagation. 

Characteristics of Free Waves in Ether.—1t becomes easy at this 
stage to form a physical conception of a free electric wave in space, 
such as those generated by a Hertzian oscillator. Primarily it 
consists of a wave disturbance travelling through the ether with the 
velocity of light, just ав а sound wave is а disturbance or translation 
of energy through the air, but with some differences in detail. By 
а free electric wave is meant an ether wave consisting of co-existent 
equal electric and magnetic fields existing apart from and entirely 
independent of any conducting bodies, the connection with the 
source of disturbance being completely severed. In order that the 
magnetic field may be co-existent with and of equal energy to the 
electric, it is necessary that the latter should have a lateral motion 
of translation with the velocity of light. If such a wave were 
brought slowly to rest, it would lose these characteristics and 
become a simple electric or magnetic field. Given suitable con- 
ditions, it would oscillate between the two states from a fixed 
position, that is, it would not travel, and the energy as a whole 
would not he translated through the medium in any given direction. 
An oscillation of this kind would constitute & new source of waves 
which would travel out radially from the centra of oscillation. In 
general, the stoppage of a wave converts it into an oscillation. It is 
necessary to empbasise the distinction between a wave and an oscilla- 
tion, as the two effects are very often confounded. A true electric 
oscillation consists of a barmonic alternation of energy between the 
electric and magnetic states, the two being 90^ out of phase, and 
having zero velocity of translation in any given direction. A true 
electric wave consists of electric and magnetic fields of equal energy 
in exact phase with one another, and having the velocity of trans- 
lation proper to the medium in which it exists. 

Condenser Oscillations.—To produee free electric waves, it is neces- 
sary to set up a suitable oscillatory electric effect in a circuit or along 
conductors. 

The oscillations are obtained hy condenser discharges; and it will 
be instructive at this stage to follow out the further development of 
such discharges in the circuit (fig. 14). 


TOODE 


Fig. 14. 


The first effect, on completing the circuit, is that the lines of 
strain held between the plates of the charged condenser expand 
laterally and spread across the circuit, the ends of the lines being 
guided by the conductor. This creates a magnetic field which 
encircles the conductor at all parts, shown in section in the diagram 
as dots. The expansion on reaching the limits of the circuit is 
arrested, and a reflection results in which the lines of strain 
become reversed. Interference between the outgoing and reflected 
fields now results, and the electric field is annulled. Not во 


the magnetic, however, as the direction in both the outgoing and' 


reflected fields is the same. Hence the second stage of the process 
is the growth and establishment of a magnetic field which reaches 
a maximum just when the condenser is completely disc ed and 
the outward flow has ceased. Were this magnetic field at any 
instant absolutely devoid of lateral motion, as would be the case 
if the circuit were perfectly conducting, the lines of strain would 
have dieappeared completely. A consequence of the imperfect 
conductivity, however,'is that the magnetic field shrinks upon the 


conductor continuously with diesipation of energy therein. This 
shrinkage generates a weak electric field at right angles to the 
direction of motion, so that a small number of self-closed lines of 
strain parallel to the conductor are called into existence, as shown 
at b in the figure. In the case under consideration, however, this 
factor is of no concern so far as the functioning of the circuit is 
concerned, but it appears worth mentioning in view of tbe fact 
that it has sometimes been assumed that where rapidly oscillating 
circuits are concerned this condition does not arise, and that the 
lines of strain terminate on the conductor throughout the whole 
series of operations. The next stage in the sequence of events is 
that the condenser having ceased to impress its lines on the circuit 
it becomes merely a gap in the circuit, and the shrinkage of the 
magnetic lines, being no longer opposed by the charge in the con- 
denser, becomes rapid, the self-closed lines of strain become 
stronger, and those in contiguity to the surface of the conductor 
are passed on by the process of fusion to the gap in the circuit, 


‘that is, to the condenser, which now becomes charged up again but 


in opposite sense. А similar cycle of operations goes on repeating 
itself until the energy is dissipated by imperfect conductivity. 
Such a circuit does not radiate ite energy, for reasons which will 
presently appear. 

The Hertz Radiator.—]If instead of a condenser discharge in a 
closed circuit, an open radiative system be considered, such as the 
Hertz dumb-bell radiator (fig. 15), the results are somewhat different. 
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Stage опе, in which the two parts of the radiator are oppositely 
charged, is shown at «. Immediately a discharging spark bridges ` 
the gap the lines of strain move laterally towards the centre. The 
motion commences first at the conductor, and the result is that 
& proportion of the lines become detached curves by reason of 
fusion together of the ends. When this process is complete no 
lines of strain terminate on the conductor. It is surrounded by the 
magnetic field (not shown in the figure) created by the motion of 
the lines of strain. The next process consists in the shrinkage of 
the magnetic field upon the conductors and the re-connecting of 
some portion of the previously detached lines of strain to the 
conductors, as at c, and it is at this stage that the real detachment 
of the wave occurs on the outer parts of the field. Some portion 
of the lines first detached return to the conductors, and the remain- 
ing portion form self-closed lines which radiate into space together 
with the co-existent magnetic field which takes the shape of 
expanding circles embracing the whole system. In some of the 
figures it will be noticed that the lines of strain are shown as 
forking off into two lines. This is intended to illustrate the fact 
that the forking lines are of greater intensity than the single parte. 
It must not be taken that a double resultant force at a point is 
indicated, but merely that since the velocity of lateral translation 
is different at different parts of the same line, there must exist а 
corresponding difference in intensity. It will be seen that motions 
of & very complex character take place in the neighbourhood of the 
oscillator. The near parts of the field may have an inward motion, 
whilst the further parts have a uniform motion outwards. Briefly 
summarised, all this means that at the oscillator itself a true oscil- . 
lation occurs with zero velocity of translation, whilst at a radial 
distance, which is approximately one-quarter wave length from the 
centre, a true wave is formed having a maximum velocity of trans- 
lation, outwards. Between these two points the oscillation is 
gradually merging into the wave. 

Relation of Wave-Length to Frequency.—It is hardly necessary to 
state the relation which exists between wave-length and frequency 
of oscillation, but as it is important that there should be no in- 
definiteness on the point, it may as well be given. Wave-lengths 
are computed on the assumption that free electric waves in air are 
concerned having a velocity of 186,000 miles per second. This 
velocity being the same for all waves, it follows that oscilla- 
tions of high frequency will give rise to shorter waves than low- 
frequency oscillations, because if the oscillations persisted for one 
second the waves from each source would have travelled the same 
distance, but there would, of course, be more waves generated in the 
high-frequency case in that time, so that each individual wave would 


be shorter. Hence wave-length = velocity — 
frequency 

Relation of Wave-Length to Radiating Power.—1f an oscillating 
system is intended to produce powerful radiation it is essential that 
the wave-length be not too great compared with the dimensions of 
the system. That this must be so will be seen at once from the 
fact that waves are only formed at about a quarter wave-length 
from the source. If that distance is great, only an extremely feeble 
field of force due to the oscillating system can be produced there, 
and the wave formed will be correspondingly attenuated. The fact 
that the intensity of the field about the oscillator diminishes almost 


. detecting appliance. 
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in proportion to the cube of the distance, whilst the wave intensity 
only diminishes as the distance, amply explains the matter. In 
practical wireless telegraphy, however, it is generally advisable to 
err on tbe side of producing long rather tban short waves, for 
several reasons, one being that the oscillations are less rapidly 
damped, and therefore more peraistent though weaker, enabling 
more perfect tuning to be obtained. 

Waves Used in Wireless Telegraphy.—It will not be necessary to 
enlarge on the actions taking place in the field of force surrounding 
a wireless telegraph transmitter of the vertical wire type, as these 
differ but slightly from those already described in the case of a 
Hertzian radiator. The most important difference isin the character 
of the radiated waves (fig. 16) which, though detached from the 


Fic. 16. 


vertical wire, remain connected at their lower extremities to the 
conducting surface of the earth. Like waves produced in metallic 
circuits they remain adherent to, and are guided by, the conducting 


- surface. On this account they have been variously termed “gliding,” 


“ gliding,” or grounded” waves. A preferable description would 
appear to be guided waves. 

Appropriation of Wave Energy by Receiving ]Wire.—To lead up 
to a proper appreciation cf the effects taking place at a receiving 
installation, it will be necessary to give some attention to the 
question of interference. It bas already been pointed out that 
when an electric wave is suddenly arrested, the wave becomes an 
oscillating source by virtue of its loss of translatory motion. The 
simplest case of this kind to consider is tbat of two similar wave 
trains travelling in opposite directions and meeting one another ; 
{һе electric fields at the fronts will first be annulled, whilst the 
magnetic are correspondingly increased. As they merge further 
into one another, the magnetic fields will become annulled and the 
electric increased. The result is that a group of so-called '' station- 
ary waves" are produced by interference. To avoid confusion of 
terms these will be designated “oscillations.” In other words, the 
medium is thrown into oscillations which become the seat of a 
new system of waves. Similar oscillations are produced when a 
conducting mass is encountered by a wave train, and the explana- 
tion of the efřect is somewhat similar. It is primarily due to inter- 
ference between the molecular fields in the conductor and the 
electric field of the wave train. By the process of fusion the 
ronductor is made to throw out an electric field of its own. 
This increases the interference, and the conductor becomes an oscil- 
lating source which radiates waves backwards of the type and with 
the phase necessary to set up separate oscillations in the medium by 
interference. Ifthe conductor has the form of a vertical wire, to 
which the electric field of the advancing wave is parallel, the 
tendency will be to radiate a new system of waves in all radial 
directions, forwards as well ss backwards; but, as regards the 
forward direction, the double transformation involved—i.e., waves 
into oscillations and oscillations again into waves—retards the phase 
of the waves by 180? compared with the original waves passing the 
wire. Beyond the wire, therefore, the tendency is to have two sets 
of waves of the same sign, but in exactly opposite phase. This, of 
course, results in complete or “ destructive” interference and the 
complete annulment of any form of wave motion in some part of 
that region, equivalent to a shadow of the vertical wire and its 
appended electro-magnetic field. 

Summarising these effects, it is seen that the vertical wire at a 
receiving station obstructs the advancing wave primarily in virtue 
of the molecular fields in its mass, but mainly in virtue of the 
electric field which the primary action builds up about the wire. 
It therefore abstracta some portion of the wave-energy from the 
ether for a certain distance around itself—a most important con- 
sideration, without which wireless telegrapby would hardly be 
practicable. The distance around from which some portion of the 
energy will be abstracted does not exceed the one-quarter wave- 
length distance to which the oscillations about the wire are 
limited. Of the energy abstracted from this region, a portion not 
exceeding 50 per cent. may be made available for operating the 


It ia interesting in this connection to examine the statement 
utually made concerning the matter, viz, that the magnetic lines 
of force of the advancing wave cut the vertical receiving con- 
ductor and thus generate oscillations. This statement, like most 
others in which considerations of the relative quantities of energy 
involved are neglected, is unsatisfactory and incomplete. Seeing 
that the advancing wave is arrested, and that its velocity of trane- 
lation therefore becomes zero at the conductor, it follows that the 
magnetic fleld ceases to exist at that place because it owes its 
existence to lateral motion of the lines of strain in the travelling 
wave. There is, therefore, no actual cutting of the conductor by 
the magnetic lines because they never reach it. At the same time 
the assumption is often convenient, and ís, of course, admissible as 
a mathematical notion, though it has no real physical meaning. 
| ( To be continusd.) 


Some Problems in Electric Railway Engineering. 
Ву F. W. Canter, М.А. 


for D.C. railway mo 
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Fic. 1.—CHARACTERISTIC CURVES OF RAILWAY MOTOR 
AT 550 VOLTS. 


series and sbunt motors, with a given mean accelerating current and 
uniform peaks of current. The work of calculation, however, is 
laborious and tedious, and the author gives curves which enable the 
results to be obtained in a few minutes; they are not universally 
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applicable, but apply to any ordinary speed curve, whatever the 


power of the. motor. 
Fig. 1 gives the characteristics of a railway motor at 550 volts, and 
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figs. 2, 3 and 4 show the results of calculations for certain of the 
more common controllers. The rheostat resistance, so far as it is 
affected by the shape of the speed curve of the motor, depends 
upon its slope in the neighbourhood of the accelerating current. 
The small figures beside each of the two curves for each resistance 
point in figs. 2,3 and 4 represent this slope, being the ratio of the 
proportional change in speed to the proportional change in current, 
which usually lies between 3 and 4. The corresponding values 
of the rheostat resistances can easily be obtained from the curves by 
interpolation. Taking the case of the speed curve of fig. 1, for 
instance, accelerating at a mean current of 200 amperes, where the 


speed shown is 16'3 м.р.н., the speed at 220 amperes is 16°35, and 
at 180 amperes 17:6 ; thus the constant is— 


e 
16˙8 40 
As an example, if the c. n. drop in the motor at 200 amperes ів 
6 per cent. of 550 volts, the C. R. drop in the rheostat for the first 
normal series point is seen from fig. 2 to be 71:6 per cent. of 550 


volts, or 394 volts, requiring a resistance in the rheostat of 394/200 
= 1:97 ohms, and so on with the other notches. Fig. 5 shows the 


37. 


variation of current and speed with the time at starting a train 


equipped with the motors whose characteristics are given in fig. 1. 
These curves are calculated from figs. 1, 2 and 4, the first notch in 
series being made low to give a gentler acceleration at starting, and 


to facilitate slow movement in shunting and coupling. The loss in 
rheostats is also shown in fig. 5. 
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Friction 860 lb. per motor; effective weight, 95:5 tons per motor 
total energy lost, W- KW. hour approximately. 


Fia. 5.—ACCELERATING CURBENT AND RHEOSTAT LOSS PER 
PAIR or MOTORS. 


The author next explains a method of calculation of energy 
consumption from dynamical principles. When a speed-time curve 
for a run with a given train is available, but not the corresponding 
input to the motors, it is often possible to form a very good 
estimate of the energy consumption by deducing the output of the 
motors, and then, from the mean efficiency, obtaining the input. 
Fig. 6 gives such speed-time and current-time curves for a run of 
3,500 ft. on level track, with the motors whose characteristics are 
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Fic. 6.—TRAIN CHARACTERISTICS. 


given in fig. 1. The effective weight of the train is taken, as in 
fig. 5, at 51 tons per pair of motors, and the train resistance at 
720 lb. per pair of motors, the acceleration being made at 200 
amperes per motor. The energy consumption for the run, ав 
deduced from the current curve, is 2:27 KW.-hours per pair of 
motors. 

The brakes are spplied when a distance of 3,120 ft. has been 
covered, and the train is running at 254 м.р.н. The work done 
against friction is 720 x 3,120 ft.-lb. = `846 xw.-hours. The kinetic 
energy of the train is 51 x 2,240 x 254? x 1467" + 644 ft.-Ib. = 
‘930 KW.-hour. The total output of the motors is therefore '846 + 
‘930 = 17776 Kw.-hours. This may be divided into two portions, 
corresponding respectively to acceleration on resistance and speed- 
curve running. 

The distance of acceleration is 207 ft., and the speed at the end 
16:8 M. P. H. The work done against friction during acceleration 18, 
therefore, 720 x 207 ft.-lb. = `056 xw.-bour. The kinetic energy 
of the train is 51 x 2,240 x 168° x 1:467» -- 644 ft-lb. = 
405 xw.-hour. Thus the total work done during acceleration 18 
056 + 405 = 461 xw.-hour. The equipment efficiency during 
acceleration is usually from 58 per cent. to 60 per cent., во that 
the input during acceleration is 461/50 = `78 xw.-hour. 


a 


The work done during specd-curve running is 1°776 — ‘461 = 
1315 kw.-hours, The average efficiency during this period is seen 
from fig. 1 to be approximately 86:5 per cent. The input is there- 
fore 1°315/'865 = 1:52 Kw.-hours. 

Thus, the total input ів 78 + 1°52 = 2:30 Kw.-hours, which agrees 
within 14 per cent. with the figure given above as deduced from 
the current curve. It will be seen, therefore, that when the con- 
ditions of service and characteristics of the motor are known, the 
method yields results quite comparable with those of direct 
calculation. It is, however, where the conditions are not fully 
known that the method is of greatest value, enabling the energy 
consumption to be computed with fair accuracy from a general 
knowledge of the service, and of the type of motor employed. 
Similar methods can often be made use of to obtain the energy loss 
in the motors, from which the heating can be estimated, and the 
sufficiency of the motors for the service judged. 


Illumination and Some Illuminants. 
By Jonn D. MACEENZIE, A. I. E. E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, at Glasgow, April 9th, 1907.) 


THE primary object of an illuminant is to give illumination, and 
illumination is defined as “light used for the purpose of making 
objects visible.” 

Although the iris has a very large range of adjustment, its range 
has limits, and when there is too little light and the iris is open to 
its fullest extent, our vision gets blurred and dimmed; on the 
other hand, if the light is too intense, then although the iris may be 
contracted to its utmost limit there is still an excess of light 
reaching the retina, and so tiring and overstraining the nerves. 
Then the eyelids come into play by winking involuntarily. . 

The paraffin candle gives a yellowish-coloured light with an 
intrinsic brilliancy of about 3 to 4 C.P. per sq. in. 

Acetylene gas has a spectrum very closely approaching that of 
aunlight, consequently giving a white light whose intrinsic 
brilliancy is from 75 to 100 с.р. per sq. in. 

Incandescent gas gives a spectrum in which green rays tend to 
predominate, and it has an intrinsic brilliancy of 20 to 40 c.r. per 
aq. in. . 

The carbon filament electric incandescent lamp, giving & 
spectrum in which yellow and orange rays predominate, has an 
intrinsic brilliancy of from 200 to 300 C. P. ре? eq. in. 

The metallic filament lamps, with a rather whiter light, have an 
intrinsic brilliancy varying from 400 to 600 с.р. per 6q. n. 

The Nernst lamp, a whitish light, has an intrinsic brilliancy of 
bare glower of about 1,000 c.P. per sq. 1n. | | 

The mercury vapour lamp shows a spectrum without any red rays, 
chiefly compriaing the yellow, blue, violet and green rays, and has 
an intrinsic brilliancy of about 5 to 10 с.р. per sq. in. 

The Moore tube light, with rose or orange tinted light, has an 
intrinsic brilliancy of about 1 to 1°5 с.р. per sq. in. 

All the values given for intrinsic brilliancy are at best only rough 
approximations. | | ET ren 

те intrinsic brilliancy bas a most important bearing on illumi 
nation, but is often ignored. ‚ М 
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isi iris adjusts itself to suit the 
the field of vision, and that the iris adjus! ) 8ul 
; i ity. i j by this object, it will be 
maximum intensity of light emitted by thi ject, 16 Wl ~ 
: j illuminant of high intrinsic 
readily seen that the inclusion of an illuminant t 
ha i i i the iris to contract so far 
brilliancy in the field of vision may cause tracy 
ба 4 j ‘ects almost invisible to 
as actually to make surrounding objec | 
the eye. nt 

The usual methods employed to overcome the Raves Ree Asoka 

fault of too high an intrinsic brilliancy of illuminan ipis 
теч 2 1 in obscured, opalescent, 

the lamp bulb, or to enclose the lamp rot fabric such as 
ismatic globes, or even to enclose it 10 shade colt: 

рев : tances absorb а very 
silk, or of mica, or horn, &. These pube a abeo шшш. 
siderable amount of the total light produce lobe of a relatively 
Although this method gives & light-emitting g M f greatly reducing 
lower intrinsic brilliancy, still it is at the cost O grea Е 
he efficiency of the lamps. а ‘nation. е 
Rege 10 is a most useful factor in interior П do and ceiling 
light—from the illuminant— which falls on w b i of rays each o 
n reflected back and forth in an infinite icu of tbe room. The 
which tends to increase the actual illumina : H various substances, 
table on p. 701 shows the reflecting 8 is expressed by the 
he effect produced in any given ~: 7 = coefficient of 
"end ү; ó 15 Let o = c. P. of illuminant ; ht 

ы of surrounding walls, Go.; then total lig 


3l 
pue (i k 


242 : е te pos- 
ordi nditions it is 901% F. 
In an ordivary room under ordinary т dition’ ing may ily 
inant alone. 
double the illumination due to the illuminans 
Our principal aim BE | 
4 е . . : : 
1 Ts o idum f the light should approzim 


light. 
do Phe illuminant must not b : 
d аў ptained. 
Е f diffusion must be 0 
3. A large degree О ed: " | 
: on must be a Бай ded. А 
5 r еза of the light must ч not ехсее d a defini 


illumination m | 

rtain і inants & : 
Y Piety on n erence to it; the 97^ 
at 8 


в anywhere within th 


6. The intensity of the 


amount. oul 
The first condition үт 


of the field, were we 


Vol. 60. No. 1,535, Aram. 26, 1907.] 


THE ELECTRICAL REVIEW. 


701 


however, can bear a greater amount of yellow and orange-tinted 

light than it can of any other, and hencelilluminants giving off a pre- 

ponderance of such rays seem to strain the eye less than others. 

Only in the very rarest cases is the second condition fulfilled in 
ordinary domestic illumination. We seem to be hidebound by the 
traditions born of centuries of use with flame illuminants, which 
had to be placed at such an altitude as enabled one easily to light 
or extinguish them. "There aleo seems a very general belief that 
the indirect method of illumination is most wasteful; but 50 per 
cent. of the light given by an illuminant is lost in passing through 
an opal globe, while a whitewashed wall or ceiling will reflect light 
with a loss of only 20 per cent. In actual practice it will be found 
that the difference in efficiency of the two methods is not so great 
as many are inclined to think. 

It is certainly necessary to obtain a great degree of diffusion 
such ав we possess in ordinary daylight, but it is just ав necessary 
to avoid perfect diffusion such as takes places with daylight 
enshrouded in a white fog. Such a state of matters is very trying 
to the eye, owing to the fact that the light and shade effects are 
nulified, and hence everything appears so flat that tbe eye is 
strained in an endeavour to distinguish the forms of objects. 

In this matter of too much diffusion, many of the installations 
carried out on the indirect method have failed owing to the appear- 
ance of Набпевв obtained by light falling on objects in every 
direction. In an ordinary room the light comes in through 
windows placed at one end and, perhaps, on one side, and hence 
objects in the room appear in light on the side next the source of 
light and in shadow on the other side. If now the illuminants 
intended to replace the daylight are grouped more closely about 
the windows, then a greater effective illumination will be given in 
one direction than in another. 

A very prevalent source of eye strain in offices is the effect of 
direct reflection from white paper; the illuminants may be shaded 
from the eye, and yet, owing to the slope of the deek and the angle 
at which the incident rays strike the paper, retlected rays pass 
straight to the eye. The source of light ought always in desk 
lighting to be behind the worker, so that direct reflected rays pass 
away, instead of towards him. 

Unfortunately for our eyesight, and for the eyesight of the rising 
generation, there seems to be a craze for increased illumination, 
and the effect is seen in the alarming increase in ophthalmic 
disease. 

In the case of a show window on some business thoroughfare, 
the object aimed at is to give a brilliant illumination to the 
goods, and the method familiarised by the Linolite system is on 
right lines, and eminently satisfactory wherever it has been 
properly installed. 

In domestic lighting it is suggested that high-efticiency lamps, 
such as the tantalum, should be arranged in straight tubes, backed 
by reflectors and placed along behind a deep frieze moulding; the 
principal intensity of illumination to come from one definite 
direction, preferably from the direction in which daylight enters; 
the ceiling from which the diffuse reflection is desired to be of a 
white matt surface, and walls preferably of light tints. These high- 
efficiency lamps could be arranged in lengths of, say, 12 in., giving 
four in series on 200 to 250 volte, the total number of lamps being 
installed according to the bighest intensity of illumination desired, 
and such switching arrangements made as would enable two or 
more combinations to be made whereby this intensity might be 


reduced. 


TABLE. 

Material. Coefficient of reflection. 
Highly-polished silver ae i 0:92 
Highly-polished copper ... kis fess? dee 0:60 
White blotting paper m B ‘ai a 0°82 
Chrome yellow paper s iis T asi 0°62 
Plain deal (clean) ... ds ess pet - 0°45 
Light pink paper ... pu we foe. hes 0°36 
Yellow painted wall (clean) eel es 852 0˙40 
Emerald green paper iss sf 7 - 0:18 

. Black paper ... Y UN 885 ч des 0°05 
Black cloth ... m T eis as ae 0:012 
£s € T T 0°004 


Black velvet... 


TARIFFS FOR ELECTRIC MOTIVE POWER. 


By A. C. HANSON. 


Or the making of tariffs there is no end, as Solomon would 
probably have said if he had lived in these days of tariff 
reformers and electric motors. It is not, however, of 
Chamberlain and fair trade that I would discourse, but of 
Hopkinson and fair charges. As we have no Solomon with 
us now to fix a universal, equitable, popular, and remunerative 
tariff for motive power supply, each station engineer has to 
do his best to fix such a rate as will please both his consumers 
and the finance department, and in this attempt the modern 
Solomon often succeeds only in cutting the baby profit in 
half, and pleases neither of the interested parties. Asa 
result of all this individual effort, we see extraordinary varia- 
tions in the methods of charging—from the flat rate of 1d, 


per unit for all energy, however and whenever it is demanded, 
to the time-switch " devices, and the various charges based 
on the maximum demand. : 

I should here premise that I, personally, am not & believer 
in the altruistic doctrine that the alpha and omega of tariffs 
їз to make ап equal profit from each and every consumer. 
At heart, every station engineer would like to make as big a 
profit as possible from all his customers, without troubling 
a8 to whether A is paying more than his fair share, and B 
less, J use the word “ profit" in a broad sense. I am quite 
willing to supply A at a loss, if, by doing во, I can secure the 
rest of the alphabet as remunerative customers. Also the 
profit must be limited so that, at the rate charged, the supply 
is as cheap as, or cheaper than, possible alternatives. All 
tariffs which compare favourably with the cost of other 
methods of driving are fair in my theory ; the gas managers, 
steam engine builders, and others will take care that we don’t 
charge too much; 3d. per unit might bea very modest 
charge in a town—and there still are such towns-where gas 
is 58. per 1,000 cb. ft. 

If the above theory is accepted indeed, whether it be or 
not—it will be of interest to examine a few of the methods 
of charging for electrical energy used for motive power 
purposes. 

Dealing first with the unrestricted supply at a flat rate of 
1d. per unit, I have yet to see a sound defence of this rate. 
There may be a few stations that can make a profit on such 
a charge ; but I am confident that most of those that have 
adopted it—notable examples are to be found within the 
metropolitan area—are losing money on their power 
supply. These authorities appear to reverse the theory 
enunciated above, and are prepared to lose money on the 
whole alphabet from B onwards in order to secure a profit- 
able customer in A. 

There is much to be said in favour of the “restricted 
hour“ tariff, as it is possible to make a profit on a very low 
charge, when the supply is a strictly“ non-peak one. At 
the same time, such a tariff in this simple form can only be 
an alternative; no station engineer could supply on this 
basis alone, although, as an alternative, it may be a very 
useful way of at least catching a customer. It must be 
remembered that in most manufactures the cost of power 
is an item of secondary importance ; and, in my experience, 
I have found few power users who are willing to have their 
supply cut off at 4 p.m. during three montbs of the year, 
even if during the rest of the year they obtain their energy 
at some fraction of a penny per unit. 

A variation on the above system of charging, and one 
which is sometimes used as the sole tariff, is that of 
charging a high rate during “ peak " hours and a low rate 
at other times. To be remunerative, however, the peak 
charge must be very high ; in most cases it would be of the 
order of 6d. per unit, and the mention of a charge of this 
sort has a very discouraging effect on would-be consumers. 
If the peak rate is not high the low rate cannot be very low, 
and the system had better be abandoned. The theory of 
this method of charging is excellent, but having the 
blessed word competition ever before us, we must remember 
that gas engine costs are no more on Christmas Eve than 
they are on April Ist. It is always very difficult to persuade 
a consumer that the comparatively few high rate” units 
he uses will only raise his average price by, perhaps, one- 
tenth of a penny. | 

Coming next to the maximum demand system of charging, 
we find a considerable number of towns where this method 
—in one form or other—is adopted ; though it is a significant 
fact that frequently this system is coupled with a flat rate 
or sliding scale charge. Whether the tariff is made up by 
making a fixed charge per kilowatt per annum of maximum 


demand and a flat rate for all units consumed, or on the 


system more usually adopted for lighting, i.e., a high rate 
per unit for so many hours per annum, and a low rate for 
all additional units, is not a matter of great importance; 
although I think the former method is the better, if only as 
being more easily understood. Any maximum demand 
system, however, is open to the grave objection that it does 
not take the time of occurrence of the demand into account. 
In the cases of lighting customers, this time is fixed, in the 
great majority of cases, by the habits of the sun; and is 
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approximately the same for all the consumers in a town. 
The occurrence of the maximum demand of the power-user 
is not fixed by any such law of nature, and may occur 
during any hour of the 24. Thus “ happy, undeserving 
A,” whose maximum demand occurs at 5 p.m. all the year 
round, is charged at a lower rate than “ wretched, meri- 
torious B,” whose works close at 4 p.m. during the winter. 
And this, as that eminent engineer Euclid would have said, 
is absurd. — The large diversity factor consequent on the 
unstable equilibrium of the motor uscrs’ demand, is usually 
allowed for by making the fixed charge per kw., or the 
charge per unit on the high rate, considerably lower than in 
the case of the lightiny consumer ; but when one has gone 
as far as this, Т think it is better to go a. step further, and 
to abolish entirely the maximum demand system for power- 
users. 

To digress, there is an advantage obtained by using the 
maximum demand system of charging for lighting con- 
sumers especially, that I have never seen mentioned. This 
advantage is that when such a system of charging is in use, 
the accuracy of the meter is of much less importance than 
when a flat rate has been adopted. А 4 per cent. error in 
the meter of a consumer charged at 7d. and 1d. on the 
maximum demand system, is по worse than a 1 per cent. 
error when the charge is at a flat rate of 44]. per unit. 

Revenons a nos moutons—our last“ sheep," is the sliding 
scale, independent of the demand; and this system, in a 
more aggravated form than usual, is the one T have adopted, 
with the“ restricted hour” tariff as an alternative. | do 
not claim by any means that this system is a scientific one, 
but I do find that I obtain a good price from those con- 
gumers for whom electric motors are the only possible prime- 
movers, and that I can compete in price in other cases, 
where a gas engine is a probable alternative. 

The actual scáile which will shortly be in use in Stirling i8 
us follows :— 


4d. per unit for the first 50 units per quarter 
3d. 


5 "т next 50 " 238 
lid. 1) 3 LE] 400 57 57 
13d. 37 21 э» 500 » » 
14d. » 00» „ 1,000 » » 
1d. зо „All over 2,000 


In this town, and 1 am sure in many others, there are 
connected to the mains a large number of motors of | H.P. 
and | u.P.—used by butchers, barbers, % hor genus omne— 
which consume about 50 or 60 units per quarter, and run 
more during the hours of darkness than during the day. 
Such motors cannot be replaced by gas engines, and even at 
4d. per unit, the cost of power is very small. At, say, 14d. 
per unit, these motors would be unprofitable customers: 
their accounts would hardly be worth collecting, and one 
would be driven to exact the statutory minimum of 138. 4d. 
per quarter. It is curious to observe the aggravating effect 
.of a minimum charge; a butcher, for example, who will 

quietly, almost gladly, pay 15s. for 30 units at 6d. per unit, 
will object, most strongly to paying 13s. 4d. made up of 30 
units at 14d., plus 98. 7d. “ to balance of minimum charge." 


Why this should be so I am not philosopher enough to be 


able to say, but I have found it to be the case. . 

Motors on lifts are not the most desirable of customers, 
although if enough of them are connected to the mains, they— 
like tramway motors—“ smooth out fairly well. In Stirling, 
there are only some half-dozen of such motors, and they 
sometimes make themselves felt in a somewhat violent 


manner. Perhaps a fair average of their consumptions would 


be 150 units per lift per quarter, and this, on the above 
tariff, works out at approximately 21d. per unit. Considering 
the competition of the hydraulic lift, this is about as much 
as one can get, at least in Stirling, where the ordinary water 
supply is at a very high pressure. 

The 2-H.P. to 5-H.P. motor, driving a small joiners’ shop, 
or similar works, may consume from 1,000 to 2,000 units 
per quarter ; and the prices per unit on these consumptions 
are respectively about 11d. and. 14d. : gas engine competition 
is not severe below about 5 H.P., and at 2,000 units per 
quarter, 14d. is not very difficult to obtain. 

Motor users having an aggregate of about 10 H. P. working 
steadily, may consume from 4,000 to 5,000 units per 
quarter; and this they will pay for at about 1]d. per unit. 


In most towns, this is a good fighting price against a similar 
gas engine installation. | | 

Where the consumption is considerable, say, 20,000 units 
per quarter—I am sorry to say І have no such customer on 
my mains—the regular tariff works out at 1°05d. per unit; 
but for exceptionally good customers, exceptional terms can 
always be arranged, in spite of Parliamentary prohibitions of 
partial treatment. 

I do not pretend that the tariff I have adopted is perfect, 
or universally applicable—the details would, of course, be 
varied to suit local conditions—but 1 believe that a sharply 
graded sliding scale is, in most towns, the best tariff to 
adopt. It is easy to understand; if properly arranged, will 
show a profit on a large majority of the consumers connected, 
and obviates a great deal of grumbling. Finally, I have 


found a tariff of this sort very useful for obtaining exten- . 


sions. A customer puts in a 10-1. . motor to relieve an over- 
loaded gas engine, and uses &bout 2,000 units per quarter. 
If he is told that any extension of the electric drive will only 


cost, him 1d. per unit, there is a strong probability that his 
gas engine will shortly be for sale. 


REVIEWS. 


Modern Steam Turbines, Edited by Arthur R. Liddell. 
Vol. I: The Schulz Steam Turbine. London : A. Owen 
and Co. 1906. Price 5s. | 
This is a work along the right lines—namely, a fairly 

brief description of a machine, with numerous diagrams and 

examples of trials, and curves plotted from statistics gained. 

If, as the title denotes, a series of similar works is to be 

issued, each describing a leading type of turbine, the pub- 

lishers are to be congratulated on the issue. 

The turbine described is a double-expansion two-flow 
machine, and in its general features does not differ very 
largely from other well-known types of the Parsons genas. 
The shape of the blades is not very precisely indicated. 

An auxiliary reversing gear is attached, which would lead 
one to suppose. the blades to be simply flat rings. An 
ingenious regulator, managed by intermediate rings with 
ports in them, situate between the pressure rings, strikes one 
as a new feature. To what extent the addition to the 
moving internal parts is beneficial, users only can say. 

While recognising the fact that the maker is most inti- 
mately acquainted with his own production, we could wish 
that the work had not so closely followed the diction and 
general style of that eminently useful, but not always literary, 
volume, the trade catalogue. The comparison with the 
Parsons turbine at the end of the book does not strike one 
as necessary, if a description of the Parsons is to form one 
of the series. 


The frequent use of italics retains the Teutonic flavour of 
the original manuscript. 


— 
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Trealise on the Law and Practice relating lo Lelters Patent 
for Inventions, with an Appendic of Statutes, Inler- 
national Convention, Rules, Forms and Precedents, 
Orders, de. By Roper Frost, B.Sc. (Lond.), Fellow 
of the Chemical Society, of Lincoln's Inn, Esq., Barrister- 
at-Law. "Third edition. 'Two vols. 1906. London: 
Stevens & Haynes. Price 368. 


Fifteen years have passed since the first edition of Mr. 
Frost's work on our patent laws appeared, and to-day it 
stands first among text- books on the subject. Some other 
text-books have deservedly earned a considerable amount of 
popularity with certain sections of the public, but it is not 
too much to say that for legal practitioners and others, 
whose business demands an intimate knowledge of the 
details of the law of patents and of the practice relating 
thereto, the standard work to-day is that of Mr. Frost. 
A new edition is, therefore, most welcome. It had become 
necessary as, since the second edition appeared, two new 
Patents Acts have been placed upon the statute book, and 
have made very considerable changes in the law. By 
the Act of 1902, it will be remembered, the procedure 
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at the Patent Office on applications for letters patent is 
greatly altered by the introduction of a qualified search for 
anticipations among earlier British patent specifications, 
and in the second place, the law relating to the grant of 


compulsory licences has been amended and greatly improved.. 


These—and the Rules issued in consequence of the new 


` legislation—are the main changes with which Mr. Frost has 


had to deal in this new edition ; but, on the other hand, 
many important points bearing on the old law, which still 
remains in force, have been decided in the Courts since his 
gecond edition appeared, so that, apart from statutory 
changes, there has been much work of revision to do to 
bring the treatise up to date. It is needless to discuss so 
well-known a book in detail ; it is sufficient to say that all 
the work of alteration, enlargement, and revision has been 
done in a very thorough manner, and.so as to supply the 
public with a wholly reliable text-book. — | 

A word may, be said regarding the altered form of tue 
book. It will be noticed that it now consists of two 
volumes. This would probably have been necessary in any 
case in. view of the enlargement of the text, for, omitting 
indices, tables of cases, &c., the first volume has 530 pages 
of text, and the second volume 450; but in his preface the 
author states that he adopted this plan in response to 


` suggestions from both Bench and Bar, and, he adds :—“ I 


have endeavoured to so arrange the text that only one 
volume will be required during the hearing of a particular 
matter, whether in Court, the Judicial Committee of the 
Privy Council, Judge’s Chambers, or at the Patent Office ; 
and the table of cases and index will be found in each 
separate volume.” The convenience of such an arrangement 
will be appreciated at once by practitioners. 
. Of the 450 pages of Vol. II, 306 are occupied by the 
appendix, in which are set out all the statutes (showing by 
the type used what has been repealed and what amendments 
have been made by the later Acts), the terms of the Inter- 
national Convention, the latest rules of practice, and a great 
variety of forms and precedents. We note that among the 
statutes the author includes all the provisions of the Acts of 
1883 and 1888 relating to trade-marks, and also the whole 
text of the Trade Marks Act, 1905, which repeals and re- 
places most of these provisions ; but as this treatise deals 
only with the law of Patents and not with the law of Trade 
Marks, which is really a wholly different subject requiring a 
treatise to itself for adequate discussion, perhaps these statu- 
tery provisions might without disadvantage be omitted. 
This is merely a suggestion for the author's consideration 
when he prepares a fourth edition. Meanwhile, we thank 
him for the great care he has shown, and the labour he has 
expended, in the preparation of this third edition, which we 
commend to all students of our patent laws. 

It is somewhat hard upon Mr. Frost that, almost as soon 
as he has completed his task of bringing his excellent 
treatise up to date, Parliament should propose to alter very 
considerably the law as it was amended in 1902, thus ren- 
dering useless a good deal of his labour. If the new pro- 
posals become law, however, we doubt not that Mr. Frost 
will again buckle on his harness, and give the public the 
benefit of his analysis in a later edition. 
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High-Frequency Currents’ their Production, Physical Pro- 
perlies, Physiological Effects und Therapeutical Uses. 
Ву Н. Everyn Crook, M.D. London: Balliere, 
Tindall & Cox. Price 7a. 6d. net. 

. Signs are nct wanting that medical interest in high-fre- 

quency currents is rather on the wane. Reasons for this 

may be sought in the fact that the employment of these 
currents has been rather overdone, that they have been 
egregiously exploited by bathmen, nurses and other unquali- 
fied persons, that they have been used even by medical men 
ina “hit or miss kind of way on the off chance rather 
than on a definite expectation of good results; in other words, 
that they have been employed unscientifically and without 
the guidance of definite principles. Moreover, it must be 

confessed that their results in practice have proved not a 

little disappointing. 

- To oollect, collate and condense the scattered literature of 
the last 10 years, to present the subject from its earliest 


dawn to its latest developments in clear and orderly array, 
to form а balanced judgment or keep an open mind on dis- 
puted points, to search out and formulate such definite 
principles as may underlie the rational employment of these 
currents is obviously no easy task, but it has long been a 
desideratum. In short, there is room for such a book as 
this, and the present volume certainly fulfils some of the 
above-named requirements. 

That the author assumes a certain amount of electrical 
knowledge on the part of the reader, may be inferred from 
the fact that Lord Kelvin's formula, for continuous and 
oscillating discharges, is referred to on the second page of the 
first chapter, and such points as hysteresis and Foucault 
currents are familiarly spoken of without any word of explana- 
tion. Under these cireumstances it is a little difficult to account 
for the pains taken a little later on to explain such elementary 
matters as, for instance, the difference between a continuous 
and an alternating current, or the mode of action of the 
Neef hammer. The physical properties of Н.Е. currents are 
discussed: under five. groups: — Electrostatic phenomena, 
dynamical phenomena, the phenomena of induction, the 
phenomena of resonance, and the phenomena of electric 
osmose, and the usual method and nomenclature (that of 
d’Arsonval) is followed in describing their medical employ- 
ment, viz., (1) Derivation ; (2) Auto-conduction ; (3) Con- 
densation ; (4) Local applications. Approaching the 
question of treatment, the number of diseases “amenable " 
(that seems to be the word) to the influence of H.r. cur- 
rents is almost bewildering. The writer, avoiding any 
semblance of a dogmatic attitude, faithfully transcribes the 
views of more or less prominent authorities, seldom and 
hesitatingly adverting to his own opinions or experiences. 
In this connection it is à matter for regret that quotations 
are frequently given from authors who recount wonderful 
cures (in /Aeir hands, of course) without entering into any 
detail of the technique of the treatment; that is to say, 
without giving even the most shadowy hint of Лог to do it. 
Such conimunications, omitting as they do the very informa- 
tion that the medical man is thirsting to acquire, either 
that he himself may “go and do likewise," or at least that 
he may be able to check the alleged results of others, are 
absolutely useless, and, indeed, not a little contemptible. 
Under the guise of a scientific communication it is difficult 
to see in them anything but the * puff direct," or a thinly- 
veiled effort to catch the ear of the credulous. 

It would be too much to say that the volume under 
notice opens upany absolutely new ground either in the physics, 
physiology or therapeutics of the subject; nor will the 
reader be at all times disposed to agree with the opinions set 
forth therein. Still it must be welcomed as a painstaking 
and instructive survey of high-frequency treatment as it 
presents itself to the medical man at the present time. 

Without trying to forecast the future, it certainly seems to 
the reviewer that high-frequency treatment is still on its 
trial, and that unless it can prove itself and establish 


a а more convincing claim than it can at present to the attain- 


ment of direct, definite, demonstrable, curative results, it must 


‘be content to recede from any prominent position (if, indeed, 


it has ever attained such) in the practice of scientitic 
medicine. 


NEW PATENTS APPLIED FOR, 1907. 


Oompiled e sly for this journal by W. P. Тномрвон & Co., Electrical Patent 
Agents, High Holborn, London, W.C., and at Liverpool, to whom al] 
inquiries should be addressed. 


12,1754/06. “Improved means for igniting in internal combustion engines.“ 
J. J. ASTcrRMEY. (Date applied for under Rule 5 ої the Patents Rules, 1905, 
May 25th, 1906). April 10th. 

8,138. “Improvements in protected fusible cut-outs.” H. H. Berky, E. 
SKINNER and W. J. MARKHAM. April 8th. | 

8.151. Improved and adjustable method of fixing lamp shades or reflectors 
for the electric light." J. RAwLINGs and R. T. Suirn. April th, 

8,158. ''Improvements in motor control systems." BRITISH Tnousos-HousTON 
Co., Lro. (General Electric Co., United States.) April 8th. 

8,163. N in and relating to mariners’ compasses." J. C. 
DohBIE. April 8th. ‚ ; 

8,178. "Improvements in and relating to inductor alternators.” J. L. 
Mil. rox. (Date applied for under Patents Act, 1901, February 12th, 1907, 
being date of application in United States.) April 8th. (Complete.) 

8,176. ‘Improvements in automatic telephone exchanges.’ J. E. Kinus- 
BURY, (Western Electric Co., United States.) April Stn. | 
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8,188. ''Improvements in alternating-current machines.” 
April8th. (Complete.) 


8,190. ''Ignition device for combustion engines.“ 
Bmar:kR. April 9th. 


8.202. Attachment to electric lamp stands and bells for winding the flexible 
cord to any length required.“ А. С. HARNDEN. April 9th. 

8.206. Invention to be applied to trams, engines or any machinery that 
runs on rails, for open and fixed stationary points of rails, or trolley wires or 
any rails or wires requiring points." B. GRAHAM. April 9th. 

8,281. "Improvements in electro-thermostatic switches." W. V. D. KELLEY. 
(Date applied for under Patents Act, 1901, April 19th, 1906, being date of 
application in United Btates.) April 9th. (Complete.) 


- 8,240. ‘‘ Improvements in or relating to incandescent lamps or the like.” 
R. J. B. M. DAMsEAUX. April 9th. 


8,949. ''Improved electrical signalling device.“ J. BorLr. April 9th. 
8,2551. ‘Improvements in high-power vapour lamps for liquid fuel." 
О. HzrrrT.. April 9th. (Complete.) 


. "Improvements in and relating to electric furnaces.” 
FguRANTI. April 9th. 

8,267. ‘‘Improved double-tariff electricity; meter.” 
Ferranti, Lro. April 9th. (Complete.) 


8,277. "Improvements in the generation of electric energy." R. LEHMANN 
and H. Pravson. April 9th. 


8.284. Improvements in electric accumulators.” M. C. THiELLET and 


M. J. Dzxanb. (Date applied for under Patents Act, 1901, April 12th, 1906, 
being date of application in France. April9th. (Complete.) 


“ Improvements in and relating to iusulating supports for the end 
connections of the winding of dynamo-electric machines." British THOMSON- 
Hovston Co., Lrp., and W. F. Dawson. April 9th 

8,286. “Improvements in and relating to the rotating members of dynamo- 
кет machines." British Тномвом-Носѕтом Co., Lrp., and W. F. Dawson. 


8,287. ‘‘ Improvements in lightning arresters." British THoMSON-HovsTON 
Co., Lern. (General Electric Co., United States.) April 9th. 


R. D. MERSHON. 


B. C. BRaziER and B. J. 


8. Z. DE 


W. HAMILTON and 


8,814. '‘ Improvements in portable electric lamps for connecting to electric 
conductors.” R. L. AcLAND and BRECKNELL, Munro & Rocers, LTD. 
April 10th. 


8.359. Improved electric resistance element." A. J. Восіт. (W. Hoskins, 
United States.) April 10th. (Complete.) 

8,864. Improved receiver for wireless telegraphy." 
TELFGRAPBIE. (Date applied for under Patents Act, 1901. April 10th, 1906, 
being date of application in Germany.) April 10th. (Complete.) 


8,865. ‘Improvements in electric arc lamps.“ Jonnson & PHiLLIPS, LTD., 
and C. F, ToBBs. April 10th. 


8,878. ыр ment in electric curling irons." 
Волик. April 10th. (Complete.) 


8,876. ' Improvements in and relating to electric switches." C. A. VANDERVELL. 
April 10th. 


8,887. ''Improvements in electrical apparatus for manufacturing nitrogen 
ounds.” British THomson-Hovuston Co., LTD. (General Electric Co., 
Un States.) April 11th. 


8,988. “ Improvements in systems of lighting by electric arc lamps." 


J. L. BvRaARD and H. 


BRITISH 
TuowsoN-Ho:sTON Co, LTD. (General Electric Co., United States.) April 
lith. 

8,399. 


“ Electric clock system, working in connection with a telephone 
exchange.” B. BRANDER. April lith 


8,405. “ Electrolytic ozonising, disinfecting and deodorising." R. E. LENNOX. 
April 11th. 


8,412. Device for giving audible or visible signals, or both, on railway loco- 
motives and vehicles." A. W. WiLICox. April llth. 


8,488. “Improvements in alternating-current commutating electric ma- 
chines.” М. C. A. Latour. (Date applied for under Patents Act, 1901, April 
19th, 1906, being date of application in France.) April lith. (Cemplete.) 

8,445. ''Improvements relating to electric furnaces.” 
KJELLIN Co., LTD., and J. HARDEN. Aprilllth. 


8,462. Improvements in apparatus for wireless telegraphy.” 
AND Marconi’: WIRELESS TELEGRAPH Co., Imb., April 11th. 


8,468. “Improvements in apparatus for wireless telegraphy.” 
amp MaRcoNI's WIRELESS TELEGRAPH Co., Ltp. April 11th. 


8,471. "Improvements in electric signalling apparatus for use on railways 
and the like." N. KEssLER and G. Jevicn. April lth. 


8,474. "Improvements in electro-mechanical control of hydraulic lifts and 
like apparatus.” R. А. BuIrH. April llth. (Complete.) 


8.492. Improvement in voltmeters.” Р. Watson. April 1. 


8,508. "Method and apparatus for recording or transmitting sound waves.” 
B. BRANDER. April 12th. 


8,504. ‘Improvements in multiple switch controlling apparatus for electric 
circuits, specially applicable to motor-starters." P. 8. BRook and J. A. Hinsr. 
A 12th. 

ri^ “ Improvements іп and relating to electric fuses.” H. J. HERBERTS. 
April 12th. . | : 

8,555. ‘Improved means for regulating the supply of electric currents." 
ЧостЕтЕ DES GARAGES KRIEGER ET Brasigr. (Date applied for under Patents 
Act, 1901, April 26th, 1906, being date of application in France.) April 12th. 
(Complete.) . 1 А 

8,556. "Improvements relating to high-tension ignition apparatus.” 
SOCIETE DES GARAGES KRIEGER ET BRASIER. (Date applied for under Patents 
Act, 1901, April 27th, 1906, being date of application in France.) April 12th. 
Complete.) 
| . "Improved electro-plating solution." R. H. MaRsHaLL. April 19th. 
(Complete.) : А { 

8,562. Improvements in the electro-deposition of zinc.“ 
April 12th 


8.568. Improved process for the manufacture of metallic illuminating 
bodies adapted for electric incandescence lamps.” DEUTSCHE GasGLUHLICHT 
Axr.-Gzs. (Auerges. (Date applied for under Patente Act, 1901, August Shh, 
1906, being date of application in Germany.) April 18th. (Complete.) 

8,574. “Improvements in means for effecting electrical contacts or connec- 
tions.“ W.J.FLoRENcE. April 12th. 

8,577. "Improvements in and relating to rheostats." ATELIERS THOMSON- 
Houston. (Anciens Etablissements lP'ostel.Vingy.) (Date applied for under 
Patents Act, 1901, April 18th, 1906, being date of application in France.) 
April 12th. (Complete.) 


8, 588. Improved electric lift controller.” G. В. BowELL. April 13th. 


THE GRON DAL. 
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H. Pawecx. 


8,593. "Improvements relating to insulators for high tension electric 


currents.“ F. G. KLEINSTEUBER. April 18th. . 


8.611. Improved device for connecting wires to telephone receivers and the 
like.“ C. BRUNNSCHWEILER. April 18th. (Complete.) 


8,612. “Improvements in or connected with electric arc lamps." A. G. Ёма 
and F. Stevenson. April 18th. 


8,017. ‘ Improvements in electric switches.“ J. Mirks. April 18th. 


"Improvements in the means of propulsion of electrically-driven 
trains and the like." 


B. Втохк and L. W. Midorri. April 13th. 
8,699. ‘' Improvements in or connected with the utilisation of electrical 
euergy in the case of intermittent or suddenly changing loads.“ A. H. Human. 
April 13th. 


8,641. Improvements in joints between incandescent electric lamp fila- 
ments and leading-in wires or supports." BRITISH THomson-Hovstor Co., LTD. 
(General Electric Co., United States.) April 13th. 


9,642. *' Improvements in mounting incandescent electric lamp filaments." 


Ватізн THOMSON-HousTON Co., LTD, (General Electric Co.; United States.) 
Apri 18th. 


GES. FUR DRAHTLOSE 


EXPIRING PATENTS. 


(Continued from page 664.) 


15,479. “ Electric lamps.” L. E. Howarn, of New York, U.B.A. August 15th, 
1898. Arc lamps. Consigts in enclosing the arc in a small transparent heat- 
resisting envelope for maintaining the gases surrounding the arc in an incan- 
descent condition, whereby the lamp is rendered operative at 25 or 30 volts, and 
the life of the carbons is much increased. The negative carbon is mounted in 
a socket forming part of the removable bottom of а cylinder of glass not exceed. 
ing 3 in. in diameter. The positive carbon passes through a plug consisting of 
a non-conducting part, into which screws a metal piece provided with a central 
hole for the free passage of the carbon. Between the metal piece and s plate 
is clamped a washer of asbestos, which fits the carbon closely but easily, and 
practically prevents ingress of air. Escape of gases due to sudden expansion is 
provided for by a passage over which is a gravity valve fitted with a limiting 
stop. In another form, the envelope consists of a cylinder fitted with a remov. 
able cap at top and bottom, forming airtight joints by means of asbestos washers. 
in this form ace is & negative electrode consisting of a blook of carbon mounted 
on aconducting stem. The upper carbon passes freely through a plug mounted 
опа cone which may be fitted with а flapged reflector. In one form an 
auxiliary protecting globe, provided with a hood or reflector formed of two parts, 
which may be hinged together at one side, is used. 


16,176. ''Electrio fittings.” A. P. LUNDBERG, London. August 98th, 1893. 
Connecting meta! parts to porcelain or other similar substance. A method is 
described of connecting & switch.bar to & handle. A horizontal hole is drilled, 
and in it is fixed a wooden ot metal bar. Vertical holes are also drilled through 


which screws may be passed to screw into the metal bar. In a similar manner 
covers may be secured to bases, blocks being let into slots and screws passed in 
through suitable holes. 


16,807. “ Electric meters.“ August 80th, 1808. 
Quantity and energy meters. A watt-meter for alternating currents consists of 
а conducting disk mounted on an &rbor between two crowns of magneta formed 
of rolled-up iron strips, in which radial slots are formed for inserting coils, half 
the magnets being excited by the main current and half by means of а shunt 
current, the pressure and current magnets being arranged alternately. The 
action between the field magnets and the induced currents in the disk produces 
a movement of the latter against the action of a spring. Quantity meters. By 


removing the spring control and applying a brake, whose torque is 3 
to the speed, the instrument is converted into a quantity meter, the speed of 
which is proportional to the power. l 


18,019. “Electric switches." J. H. TUCKER, Birmingham. September 90th, 
1893. The tumbler handle is jointed to the contact bar, which (in one form of 
switch) is pivoted on & pivoted plate, and normally forced upwards by means of 


J. SwixBURNE, Middlesex. 


a spring. On moving the handle the end of the contact bar is forced between: 


two contacts to complete the circuit. It is held in this position by the joint 
which connects the handle to the contact bar, passing slightly beyond the line 
of pressure. On moving the handle the reverse way the spring forces up the 
contact rapidly, breaking the circuit. Modifications аге described. 


18,173. Electrolysis.” J. HALGREAVES and T. Вгвр, both of Lancashire. 
September 27th, 1893. Relates to apparatus for decomposing chlorides, iodides, 
bromides, nitrates, sulphates and other salts by electrolysis. Either the 
cathode or the anode, or both, is exposed or bare, instead of being submerged 
in the electrolyte. The cell is built up of ends and alternating sections. The 
anodes are of carbon, serrated or grooved along one surface, or perforated, and 
the cathodes of wire gauze or perforated metal. Permeable diaphragms are 
placed against the cathodes and anodes. Compartments are thus formed 
alternately, separated by other compartments containing the electrolyte, which 
is charged in through suitable openings. 

18,661. Order Telegraph." F. G. P. Рвевтом, Kent. October bth, 1898. 
Ship or other order telegraph for signalling to the engine room, indicating the 
position of the steering gear, or for working or firing ordnance, torpedoes, &c. 
A series of magnets are arranged radially round a central portion, in which is 
mounted @ permanent or electro-magnetic armature provided with a pointer. 
The radial magnets are arranged in opposite pairs, all the pairs but one being 
doubly wound. Currents are transmitted to any particular pair by means of а 
contact ring, and a ring of segments connected to each magnet respectively. 
A connecting brush, bridging between the contact ring and the segments is 
carried by an arm on an axle. This axle is rotated by means of a handle having 
& pointer and spring stop. 

18,912. ''Railwaysignals." E.Tyer, London. October9th, 1898. Signalling 
instruments. Relates to block signalling instruments of the kind in which the 
plunger attached to a commutator disk passes through a knob or bandle that 
can be partly turned round to set the commutator ready for making contacts, 
and to one or other of two indicating tablets opposite un aperture. The 
improvements consist in employing three indicating tablets marked Train on 


line," “ Line clear," and ‘Train out of section, and in providing with the 
instrument a special kind of safety switch. 


19,197. ‘*Typewriters,’’ A. AsHBY, Reading. October 12th, 1898, Relates to 
means for indicating when the end of a sheet is nearly reached. A circuit is 


closed and an alarm sounded when the end of the paper has passed a point at 
which a finger makes contact. 


19,428. “Distributing electricity." М. Dornivo-DoBRowoLskY and ALLOK- 
MEINE ELEKTRICITATS-GESELLSCHAFT, Of Berlin. October 16th, 1898. In the 
three-wire system with continuous currents a self-induction coil is arranged on 
the compensating wire to prevent sparking at the point of connection of the 
wire with the generator. Within the armature of the generator a coil is 
arranged, its ends being connected with opposite points on the armature. A 
compensating wire is connected with the coil at its central point. In a 
modified arrangement the coil is arranged without the armature, and the 
ends connected to it by brushes. In a different arrangement the wires are 
е: to an auxiliary generator or motor, the induction coil being arranged 
as before. 


19.809. Carbon.“ H. Y. Castner, of. London. October 20th, 1898. 
Relates to the manufacture of carbon electrodes, specially adapted for use in 
electrolytic processes. Gas retort or similar сагһоп, in contact with a non- 


oxidising gas or charcoal, is raised to a high temperature by means of an electric 
current, 


_ 20,069. '' Regulating switches." R. LUNDELL and Е. Н. Јонхвок, of New 
York, U.S.A. October 24th, 1893. Regulating’switches for high-tension currente, 
as for motors for tramcars, &c. The switch is formed with two insulating 
cylinders of different diameters carried on an axle which is turned by a wheel. 
A locking device, consisting of a corrugated disk and rollers, is provided for 
holding the switch in certain positions. The cylinders carry certain conducting 
pieces adapted to bridge across contact springs arranged adjacent to the 
cylinders. The contact springs of one set are connected alternately, one set of 
conducting pieces serving to complete or break the circuit at the several points 
simultaneously. The contact pieces of the other set are suitably inter- 
connected, and the corresponding contact springs are connected to a resistance, 
the armatures, and the field magnets. On turning the switch cylinders, the 
motor is controlled to vary its speed or direction. 

20,604. ‘Aluminium and aluminium compounds." D. A. PEwiakorr, of 
Paris. October 318%, 1898. (Date claimed under Вес. 103 of Patents, &0., Act, 
1883, April 6th, 1893.) The process consists essentially in treating bauxite to 
obtain alumina, converting the alumina into the sulphide, and then extracting 
the aluminium by eleotrolysis. Several by-products are also obtained. The 
bauxite is fused with alkalies, and the aluminate decomposed by carbonic acid, 
which regenerates the &lkali and precipitates pure alumina. The alumins is 
mixed with sodium or other sulphate, and heated with formation of an alumi- 
nate and disengagement of a mixture of sulphurous acid and oxygen, which is 
utilised for the manufacture of chlorine by passing it over salt, or hydro- 
chloric acid is obtained in the presence of steam. Sulphide of aluminium is 
obtained by treating alumina or aluminium sulphate by carbon bisulphide. Or 
preferably the alumina is heated with a sulphide, or sulphur in the state of 
vapour in регеа over a mixture of alumina and а small proportion of a sul- 
phide. Aluminium is obtained from the sulphide by reducing it with a suitable 
metal, as lead, sodium, &c., or by electrolysis. The sulphide readily dissolves 
aluminium sulphate, and the mixture is readily electrolysed. 

(To be continued.) 
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THE ENGINEERING TRADES 
AGREEMENT. 


For nine years there has been an unbroken peace in this 
country between the Engineering Employers and their em- 
ployés ; a peace due to the loyal observance of the Terms 
of Settlement " arrived at in the beginning of 1898 after 
the longest, bitterest, most widespread, and most momentous 
struggle in the annals of British Industrialism. 

For many years before tie great engineers’ strike there 
had been intermittent strikes of shorter duration ; some for 
higher wages; some to resist reductions in wages; some 
because the men in one branch of trade were doing work 
which another section claimed as its monopoly ; some as a 
protest against the employment of non-union workmen ; 
others for shorter hours, and зо on. 

These were the skirmishes in which the forces of the 
Amalgamated Society of Engineers tested the strength of 
their common enemy—the Engineering Employers. During 
these years the British manufacturer had felt more and more 
the increasing intensity of American and German competi- 
tion, due largely to the cheaper methods of production in 
those countries, consequent upon the more general use of 
labour-saving machine tools and the changed conditions of 
workshop practice which these modern appliances produced. 

When British manufacturers at length awoke to the facta, 
and began to import American and German machine tools, 
and to re-model their shops on competitive lines, the storm 
burst. The English Trade Unions tried to dictate to the 
engineering masters the methods upon which their works 
should be conducted, the fundamental idea being the limita- 
tion of the amount of work to be performed by each work- 
man. Опе man one machine, and one machine one tool ; 
five workmen to one apprentice; an eight-hour day; no 
overtime ; no piecework ; no bonus or premium system ; DO 
hustling ; and *ca' canny "—these were to be the conditions 
of the ideal shop. 

For a start, the 48-hour week was demanded, and on this 
being refused—as was expected— war was declared, some 
80, 000 men being eventually numbered among the ranks of 
the strikers. But the unexpected happened. Instead of 
individual works being. one by one, forced to surrender, the 
masters took a leaf out of the men’s book, and themselves 
formed a Trade Union—the strongest in numbers, and 
most powerful in influence, of any organisation of employers 
ever known. Some employers did not at first take kindly to 
the idea of federation, and held aloof; but pressure was 
brought to bear upon them, and by methods of “ peaceful 
persuasion," very soon every firm of importance, except а 


few such as Tangye's and other members of the Society of 


Friends, who entertain conscientious objections to fighting, 
were brought within the fold. 

After a seven months’ battle, during which it was esti- 
mated that the men lost upwards of £3,000,000 in wages, 
the men recognised that they „ere the men and not the 
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masters, and returned to work under conditions known asthe 


Terms of Settlement," but sometimes refe rred to as “ The 
Employers’ Charter.” 


These terms were really the terms insisted upon by the 


Employers’ Federation, and eventually accepted by the men's 


representatives. Some of the more militant spirits have 


always chafed under the new conditions, and have been 
biding their time until they considered the trade unions 
would be in a position to re-open the questions and demand 
more favourable terms. Before the last Trade Union Con- 
gress there was & great deal of talk in this strain, and it is, 
therefore, very satisfactory to note, as we do from the 7'imes 
Financial and Commercial Supplement of last Monday, that 
the new “agreement between the Engineering Employers’ 
Federation and Engineering Trade Unions as to working 
conditions and avoidance of disputes," which has just been 
signed by the representatives of both parties, formally 
ratifies, with little modification, the original terms of settle- 
ment. | | 

I be Times correspondent considers this new agreement to 
be the most comprehensive and fair-minded document ever 
evolved, and interprets many of the clauses as great con- 
cessious. A comparison of the new agreement with the old 
terms of settlement does not appear to bear out this idea, 
and we should not be serving the true interests of the work- 
men by misleading them into supposing that any alteration 
in the spirit of the original terms of settlement had been 
made. The alterations, where they occur, are such as to 
make the terms read as a mutual arrangement rather than 
demands made by one party and accepted by another. Thus, 
whereas the introductory note to the original terms reads: 
* The Federated Employers, whilst disavowing any intention 
of interfering with the proper functions of Trade Unions, 
wil admit no interference with the management of their 


business," the new clause reads :—“ The Federated Employers 


shall not interfere with the proper functions of the Trade 
Unions, and the Trade Unions shall not interfere with the 
employers in the management of their business." 

This, it will be noted, is à mutual undertaking, and this 
note of mutuality is the dominant one throughoat. 

The freedom of the federated employers to employ any 
workman, whether he be a Trade Unionist or not, is preserved 
in the new arrangement, but whereas in the old terms “ the 
Federation do not advise their members to object to union 
. workmen or to give preference to non-union workmen,” we 
have in the new agreement a more liberal and broad- 
minded understanding, by which “the Trade Unions 
` recommend all their members not to object to work 
with non-union workmen, and the Federation recommend all 
their members not to object to employ workmen on the 
ground that they are members of a trade union." 

Perhaps the greatest concession to Trade Unionism is the 
final sentence in the clause relating to the Constitution of 
Conferences, which is to the effect that an employer who 
refuses to employ Trade Unionists will not be eligible to 
sit in Trade Conferences. By this clause the status and 
functions of Trade Unions receive full recognition. 

On the subject of piece-work and overtime, the old terms 
gave the Federation the right to continue and to extend the 
piece-work system, and to arrange prices with the men. 
The Times correspondent says that the Trade Unions 
have secured from the Federated Employers the concession 
that no man on piece-work and at the piece-work rates, 
shall. earn less than the day’s rate he would earn if he were 
working on time wages.” 
great concession, because according to the old terms the 
clause reads, ** the Federation will not countenance any piece- 
work conditions which will not allow a workman of average 
efficiency to earn at least a wage at which he is rated.” 


This does not strike us as a- 


- 


As regards the question of overtime, however, the terms ` 


. have been somewhat modified. It obviously does not suit 


t 
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employers to payiovertime rates, and they only do so when 
forced by exceptional circumstances. According to the 1898 
terms, the Federated Employers recommended that no man 
should be required to work more than 40 hours’ overtime in 
any four weeks after full shop hours have been worked. 
This, in the new agreement, bas been reduced to 32 honrs— а 
modification which scarcely justifies the Times correspondent 
saying “the Trade Unions have now persuaded the Federated 
Employers to agree to discourage overtime," seeing that, in 
the old rule, it was the Federated Employers themselves who 
definitely recommended the restriction of overtime. 

On the subject of apprentices, however, there is а distinct 
modification of the old terms, in which the Federated 
Employers resolutely declined to agree to any modification 
as to the number of apprentices. According to the new 
agreement, whilst the clause reads that there shall be no 
recognised proportion of apprentices to journey men, it leaves 
it open to the unionists to bring forward for discussion the 
proportion of apprentices generally employed in the whole 
federated area. Further than thie, the clause provides that 
* an apprentice shall be afforded facilities for acquiring а 
practical knowledge of the branch of trade he adopta, and 
shall be encouraged to obtain a theoretical knowledge thereof 
as far ag circumstances permit." Е 

The question of apprenticeship is one that has been very 
much to the fore during the past few years. It hag been 
recognised that, under the modern conditions of workshop 
practice, the old seven years’ system of apprenticeship is an 
effete system, and many proposals have been put forward for 
consideration а.а some put into practice, having for 
their object the curtailment of the actual time spent in the 


works, and increased facilities for the prosecution of tech- 


nical studies. 


In another part of this issue a contributor deals with 
„Another New Apprenticeship System,” in which it is 
pointed out, and we think rightly pointed out, that the pro- 
posals for improving the position of the apprentice have almost 
invariably been brought forward by the masters’ and not by the 
men’s representatives. We need not further amplify this 
point here. We might, however, remark that just as the 
changed conditions in workshop management and modern 
methods of manufacture have materially affected the position 
of the artisan, splitting up a trade into several specialised 
sections, and giving increased opportunities of advancement 
to technically-trained apprentices, so also has the relation 
between master and man undergone considerable change. 
Under primitive conditions, where a manufacturer made 
necessary commodities for other members of the community, 
there was a greater community of interests than is possible 
under present conditions of life; whereas formerly a manu- 
facturer existed for the convenience of his fellows, and when 
it might be said that the consumers provided the work for 
the manufacturer, it is, perhaps, more true nowadays to 
say, notwithstanding Socialistic arguments to the contrary, 
that the manufacturer is in a position, by opening up new 
branches of industry, to provide work for the working-class 
population. We do not for a moment argue that this 
is an ideal state df things, but we are bound to recognise 
things as they are, and not as they might be under so- 
called ideal conditions, as understood by a Communist. 

We hope, therefore, and firmly believe, that the new 
agreement which has been brought into existence is one that 
will make for peace in the engineering industry for years to 
come. The enemies of peaceful relations between master 


and man are professional agitators who seek to gain a cheap 


notoriety, and the irresponsible Press. 


IT is some time since the Government, 
through either the Post Office or the 
B. of T., forced us to protest against the 
way in which tramway undertakers are compelled to protect the 
property of the P.M.G. at their own grievous cost, bnt we 


The Colossus 
of Roads. 


have to fly to arms again at the bugle call of the Municipal 


Tramways Association, whose outposts, have. come into 
touch with the enemy advancing under cover of darkness. 
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The Corporations of Manchester, Glasgow and Sheffield 
ure promoting Bills this year, and into them the Post Office 
desires to put clauses which will enable it to use any posts, 
standards, or brackets erected in any street or public road, 
and to lengthen or adapt those poles and brackets as may 


be required from time to time. 

The Postmaster-General graciously agrees to give 14 days’ 
notice of his intention to use any pole, and even to pay fur 
adapting it to his purpose, but the Manicipal Tramways 
Association is not at all mollified by this display of magna- 
nimity, and wants to know why such an innovation should 
be made without due discussion of its rights and wrongs. 
Very rightly, in our humble opinion, the deputation repre- 
senting between 50 and 60 municipal tramways, which waited 
on the Postmaster-General on April 22nd, pointed out in polite, 
but forcible, terms, how improper it was of the Post Office to 
submit these clauses so late in the Session direct to the 
Parliamentary Agents who are drafting the Bills, instead of 
bringing them first before the notice of the Municipalities, 
for once passed in the Mancbester, Sheffield, and Glasgow 
Bills, the clauses would be added to the model clauses which 


are incorporated in all new Acts. 


We do not understand how the advisers of the Post Office 
can have allowed such а stupid blunder to be made, for it is 
nothing else. 

Knowing how sore the whole tramway community remains 
while the guard-wire regulations are in force, together with 
other inflictions which have been imposed with the idea that 
no one has a right to the street except the Post Office, it 
was quite childish -to suppose that further compulsory— 
almost confiscatory—clauses could be slipped in unnoticed, 
or with the timid acquiescence of the threatened interests. 

The reasonable attitude which the Association has assumed, 
even in face of an unmannerly thrust, shows how much the 
Post Office might have done by open dealing, for it admits 
that a great deal may be done to reduce the number of poles 
in the streets, and would have been glad to discuss the best 
way to bring thisabout. Instead, the Post Office finds that 
it has roused a sleeping dog, and will have to defend itself 
against the old challenges of ita authority for assuming the 
prior right to the roads, and for exacting performances and 


penalties from the wayfarers who happen to have appeared a. 


little later. 

The manifesto of the Association runs :—Sec. 12. The 
municipalities think that the time has arrived when the 
Post, Office should recognise that tramways are constructed 
and used in the public service just as much as the tele- 
graphs of the Postmaster-General, and the public have the 
right to expect tbat there should be some reasonable under- 
standing with regard to the wires and apparatus of the 
respective undertakings, with the object of reducing the risk 
of accident to persons passing along the streets. 

The Association shows, as we have shown often before, 
that the telegraph wires ought to be put underground ; and 
we are glad to think that a renewal of the azitation for this 


eminently sensible solution of the whole trouble has been 


precipitated by the unguarded and impolitic action of the 
Post Office officials themselves. It is quite time that they 
brought: themselves down to the level of ordinary mortals, 
and went out to meet the tramways halfway, as the N.T.C. 
has done for several years, for they will gain nothing but 
hard blows if they peraist in their present policy. 


— 50 


Mx. B. H. THWAITE, in a paper entitled. 

The н * The State and the Inventor," read before 
Patent Laws, the Glasgow Technical College Scientific 
Society, discusses the defects of our 

present Patent Laws, and suggests certain amendments 
which, in bis opinion, would bring them nearer to the ideal. 


| M г. Thwaite's suggested reforms either appear to be imprac- 
ticable or are embodied in the Patents Bill at present before - 


Parliament. Mr..Thwaite thinks that the life period of a 
patent should depend on its character. It does so under the 
presebt law, for if its character is bad the continuation fees 
are not paid, and its life period is short. In во far as Mr. 
Thwaite’s remarks imply that the maximum period of 


14 years should be extended in the case of va'uable inven- 
tions involving the ex; enditure of much time and capital in 
their development, we agree tbat much greater prolongations 
should be granted than at present is the case, and that such 
extensions should be dealt with by a less expensive Court 
than the Privy Council, Mr. Lloyd-George. however, has 
expressed his willingness to amend his Patents Bill in this 
direction. | 

Mr. Thwaite considers tbat our Patent fees should be 
reduced much nearer to the American level; but when we 
consider that a patent is granted in this country for an 
invention which would be split up into three or four patents 
in America, the difference in the fees is not so great ав 


it looks. | 

One of Mr. Thwaite's impracticable proposals is that 
“ the Patent Office should provide a department to advise 
on the question of infringement ; if given in the affirmative, 
then the advice should constitute prima facie a case for the 


issue of an injunction, the charges for such advice being 


merely nominal.” It may be asked why the State should 
pay for legal advice for the benefit of inventors in preference 
to any other class, say ships’ captains. Moreover, important 
patent cases involving large sums of money could only be 
settled by regular courts with their trained lawyers and 
facilities for collecting and sifting evidence. The new 
Patents Bill proposes to do much to reduce the cost of legal 
proceedings in patent cases, by adding considerably to the 
judicial powers of the Comptroller, bat even these amend- 
mente—small compared with Mr. Thwaite’s revolutionary 
proposal—have encountered great opposition in the House 
of Commons and elsewhere. 

The Patents Bill at present before Parliament, if passed, 
will remedy most of the real defects of our own present 
patent law. But the provision for the compulsory working 
of patents worked abroad appears to us to be an experiment 
of doubtful value, and can only be regarded as a protectionist 
measure which will in most cases increase the price of goods 
to the consumer, and will give little help to the manu- 
facturers whom it is intended to relieve. 

Mr. Lloyd-George has not had the courage to give the 
Patent Office the power to reject patente wanting in novelty, 
but the powers given to the Comptroller to revoke patents 
may, in the long гип, have the same effect. 


T RaTHER unfortunately for the genuine 
Bere consumer, copper is steadily regaining the 
high price at which it was valued prior to the Easter slump. 
The ends of the four weeks in April (6th, 13th, 20th and 
27th) saw the price respectively £95 5s., £94 15s., £99 10s. 
and £103. The month closed on a price of £103 5s. The 
price for three months' delivery, £102 5s., anticipates a con- 
tinuance of these prices at least till the end of July, and 
with the exception of similar “raids” to that of a month 
ago,there appears little hope of a solid and steady reduction 
until after that month. By that time it will, however, be 
odd if the output does not begin to have some influence on 
the market. The idea that the demand will go on increasing 
ahead of the supply is hardly a sound deduction. The high 
prices of 1873 and 1889 were followed in the first case by 
the opening up of the Spanish industry, and in the second by 
the doubling of the United States output. The price was 
halved in the course of the period between the two * booms,” 
and the same drop occurred midway between the second and 
the present one. Meanwhile, however, the mines benefit, 
and the consumer is squeezed. 


The increase in the visible supplies for last month, coming | 


upon а nervous market, caused heavy selling at the beginning 
of April, which was soon counteracted by investment on the 
part of those to whom cover was a necessity. Consumers 
were forced in during the latter part of the month, and 
easier conditions of money helped to restore steadiness. 

The visible supplies for mid-month were 18,730 tons. 
The same date last year registered 9,533. Refined qualities 
are little affected by speculative fluctuations, and their prices 
give a better indication than standard of the state of the 
market from the point of view of the industries affected. 


ш” 
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PUBLICITY: ANOTHER POINT OF VIEW. 
| COMMUNICA TED. ] 


(Continued Tron ауе 668.) 

THE next subject to discuss is that of literature. The 
mailing list may take months to prepare, but in the mean- 
time the literature should be systematised. Firet of all 
there are generally two broad classes into which it may be 
divided, namely, priced and unpriced. The first will 
consist of catalogues or price lists (e., bound books of 
various thicknesses), and leaflet or price sheets (i. “., not 
exceeding eight pages, and recuiring no binding). These 
are determined by the nature and number of the goods that 
have to be listed. The second class will consist of descrip- 
tive articles or reading matter, c.lled variously brochures, 
pamphlets, bulletins, &c. Priced publications should be 
drawn up on a more or less dennite programme, depending 
on the nature of the goods manufactured and the classes 
into which they may be conveniently divided to suit different 
trades. Then arrangements must be made in advance for an 
efficient system of binding or filing the lists together, as, if some- 
thing of the sort is not done. buyers will not trouble to keep 
a lot of loose publications. Descriptive publications, being 
occasional only, cannot be turned oat to programme, but a 
cover or file should also be provided for these, in order tbat 
they may be collected and kept together. The size of the 
publications should be standardised first of all, as nothing is 
more worrying to buyers thar to receive from one firm 
literature of different sizes. A series of type founts 
should also be selected and adhered to, specific and suitable 
types being allocated to descriptive matter, titles, prices, 
catalogue numbers, legends under illustrations, &c. Nothing 
looks better than uniformity, nad this enables a firm's 
publications to be recognised a: once. Again, a suitable 
make of paper should be selected, an.], if possible, adhered to 
throughout; and it should be borne in mind that for the 
small extra price involved. а surface paper gives the better 
result. The illustrations also should be good, and of the 
same style throughout. That is, if wood engravings are 
used (and these are nearly out of date except for small 
articles where detail has to be shown), they should have a 
definite character, and not vary in brilliancy. Half-tone 
blocks should also be uniform, witi. equal screening, and the 
same amount of retouching (if necessary). In fact, it pays 
to employ one firm of engravers for block- making. 
Generally speaking, uniformity should be cultivated, and 
cheapness avoided. Nothing stamps a firm more than its 
literature. Cheap and nasty printing suggests to the buyer 
cheap and nasty goods, and fail: vo give tone. On the other 
hand, extravagance should be avoided. "Technical publica- 
tions do not require heavy art paper, highly retouched blocks 
(which suggest that the machines have never seen the shops) 
and tinted backgrounds. These 21) imply to the buyer that 
he has got to pay for the firm's printing in the price of the 
goods. 

Having got our programme wyether and standardised the 
details of the publications, the next point to consider is the 
collecting of data for them. The initiative in the matter of 
producing literature should, iz a live business, come from 
the commercial departments. These, having something to 
Sell or to advertise by descriptive brochures, should advise 
the Publicity Department to take up the preparation of 
literature as may be required. More often than not, how- 
ever, the manager may find t. i Selling department is 
not ahead sufficiently, and whe goods are on th: 


market, there is then no literature ready. He has, 
therefore, to watch those departments closely, and often 
take the initiative himself. In some firms the Publicity 
Department is automatically fed with technical letters 
from the engineering and commercial sections, but generally 
the information has to be dragged out by frequent journeys 
and personal interviews, as letters on such “* unimportant "' 
subjects are often not attended to. owing to pressure of work 


in connection with customers' orders. In any case,it is 
always advisable to confirm all interviews and reduce every- 
thing ultimately to writing in order that. a record may be kept. 
Having obtained the necessary data, the “copy” is pnt 


together and estimates are obtained. The manager will find 
that he is worried by two circumstances— firstly, printers’ 
travellers are continually calling, and cannot, of course, all 
get work. Secondly, certain officials in the firm will have 
friends in the printing trade, and ask for orders to be placed 
with these people. The printing work should, if possible, be 


. confined to those firms who have a contra account, consistent 


with their work being good. It is advisable not to gupport 
more than half-a-dozen printers, as it is better to have a few 
who get used to your style rather than many who will always 
require teaching. It is advisable also to give work to those 
firms whose representatives give attention to theorders, andare 
polite and obliging. Always remember that good work cannot 
be got by squeezing prices. Either the work is ксашрей, or 
else the printers put on 5 per cent. extra when they get to 
know their man. When proofs come in they cannot be too 
carefully checked, not only against the * copy,” but against 
the original data. A duplicate should also be sent to the 
respective selling department after all typographical errors, 
&c., have been corrected, and all such duplicates, &c., should 
be carefully docketted. It is always advisable to ask the 
printer for further proofs until all the errors have been cor- 
rected, and then to get an authorisation from the responsible 
department to proceed to print. The number of copies 
printed is, of course, determined by the firm's requirements, 
but it is recommended to arrange with the printers for 
keeping the type standing rather than to order too much 
stock. Literature rapidly becomes obsolete, when it is of no 
value whatever. 

Finally, it is as well to examine printers’ invoices care- 
fully, and if possible to obtain an estimate for correcting 
proofs. It often occurs that a printer who finds that he has 
under-estimated the cost of composition will try to “stick it 
on" in author's corrections. 

Having got in our stock of a publication, the next pro- 
ceeding is to see that it is properly distributed. Firstly, 
copies should be sent to all those officials and clerks in the 
firm who vill require to use it, and for this purpose a private 
mailing list may be kept. Then a small stock may be sent 
to each agent or branch for casual inquiries. It will be 
assumed that it has been arranged with the selling depart- 
ments which class of people are to have the publication, and 
that envelopes have already been addressed for this purpote, 
and, if necessary, type-written letters duplicated. The 
envelopes should preferably be large, so that the publication 
can be sent flat, whilst the letters should be facsimile ones. 
Nothing is more annoying than to receive folded or rolled 
catalogues that have to be straightened out for filing pur- 
poses. On the other hand, the recipient pays more attention 
to the delivery if he gets what appears to be a personal letter 
accompanying the publication. | 

Every priced publication should have a discount slip 
attached ; buyers will not trouble about literature containing 
gross prices only. If the Publicity Department is a large 
one, it may pay to keep a staff of addressing, pasting and 
inserting clecks, If not, the work is done very cheaply by 
casual employment of clerks from addressing agencies. In 
any case, it is advisable to keep a stock of addressed envelopes, 
properly pigeon-holed, for each class in the mailing list, and 
this stock must, of course, always be kept up to date. As 
soon, therefore, as a publication comes in from the printer, 
it can be inserted and despatched. Sometimes, however, it 
may be economical to despatch several publications together 
—that is, if they are going to the same class of buyers. This 
saves expense in postage and addressing, &c. The method 
of despatch should be arranged beforehand, after ascertaimng 
the weight of each packet by making up a dummy. Then 
comparativeestimates can be obtained from the various Carriers 
and the Post Office. If the packets go by post, it saves time and 
labour to have them franked. Each envelope should have the 
address of the head office, or of the corresponding branch 
office, printed on, so that in case of removal, &c., this fact 
may become known by the return of the packet. When 
making a bulk despatch of this sort, all the branches or 
agencies should be advised of the contents, and the classes 
of buyers to whom they have been sent, so that they нау 
follow the matter up promptly. When returns are receive 


а TR ‚ 41 ist, 
owing to deaths, removals or liquidations, the mailing lj | 


must be corrected, and the nearest branch advised. All that 
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now remains to be done is to endorse the mailing cards with 
the date and nature of publications dispatched in the 
manner already described. 

(To be continued.) 


— — — ——ü⁴lyͤ — чымы 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 

. lished unless we have the writer's name and address in our possession. 


Income-Tax and Depreciation. 


When my company were making up their annual accounts, 
we allowed for depreciation 5 per cent. on electrical generat- 
ing plant, mains, &c., and 10 per cent. on consumers’ meters. 
The income-tax assessor reduced this to 2} per cent. and 5 
per cent. respectively. The writer would be pleased to know 
if there is any definite schedule of allowances for depreciation 
drawn up for income-tax purposes. or do such allowances 
vary with the discretion of each assessor ? 

Secretary. 


Of Dogmatism in Science. 


.Poseibly 1 may be of some assistance to your contributor, 
„W. M. M.,“ if I furnish the quotation which he is unable 
for the moment to verify. It has not been added by 
Maxwell’s editors, who have confined their additions to 
footnotes. In the quotation, v is the ratio of the electro- 
magnetic to the electrostatic unit of electricity ($771) its 
value being approximately 3 x 10!9, whilst v is the velocity 
of propagation of the electromagnetic wave shown to b 
equal to 1/ V pK :— ` 

“If the medium is air and we adopt the electrostatic 

system of measurement, K = 1 and и = 1/v?,80 that v = v, 
or the velocity of propagation is numerically equal to the 
number of electrostatic units of electricity in one electro- 
magnetic unit. If we adopt the electro-magnetic system, 
K = 1/0? and p = 1, so that the equation v = v is still 
true.” . 
I must repeat that the error is entirely your contributor's. 
The definition K — 1 for air applies only to the electro- 
static system of units, whilst и = 1 for air applies only to 
the electromagnetic system. 

I know no more about Prof. Riicker’s work than 
“W. M. M." has furnished, but if, as I surmise, he ascribes 
the inconsistency between the dimensions of corresponding 
units in the electromagnetic and electrostatic systems to 
the fact that the dimensions of и and к are unknown, he 
has presented a point of view which is perfectly legitimate. 

If I had not a suspicion that W. M. M." is indulging 
his taste for raillery at the expense of your readers, and 
intends the whole affair as a joke, I would venture to hazard 
the opinion that he is merely out of his depth. 


F. W. Carter. 
Rugby, April 27th, 1907. 


The question between Mr. Carter and myself is simply 
one of definition. I allow that the equation D = "i 
т 


for air, becomes, when electromagnetic units are substituted, 

D = EF S ; and, mutatis mulandis, a similar factor 
T е 

occurs in the equation в = p H when put into electrostatic 

units. What [object to is the mixing up this factor 1/2 

with u or K. 


The equation D = nis , put into worde, means that 
т 


the tension of а line of force at any point in an electrostatic 
field is numerically equal to the density of the lines of force 
at that point. The 4 x occurs because there are 4 « lines 
of force attached to a unit of quantity. In another medium 
Е is less for the same density; de., the tension per line ів 
less, and the factor К is introduced to give the numerical 
relation between density of field and force. 


Now, if a change be made to electromagnetic unite, the 
unit quantity is v times as great,and the unit field must be 
diminished in the ratio 1 : v, so that the force of unit field 
on unit quantity may still be one dyne. Therefore, there 
are now 4 я г of the new lines of force attached to the unit 
of quantity, and the tension of each is consequently 

E 
471 
before on changing the medium, and we should have 

E 
TE 4 1 7 

Naturally, if anyone chooses to define K as the ratio of 
D to k, 1/2? becomes a factor of K, as also does 1/ r. I see 
no reason that can be assigned for including the one which 
does not apply to the other; and I object to the inclusion 
of either, first because it involves a change in the definition 
of the specific inductive capacity, and secondly, because it 
disguises the meaning of the equation, and mixes up a factor 
due to the medium with one derived from an arbitrary 
choice of units. If и and к be defined as the ratios, respec- 
tively, of the permeability and sp. ind. cap. of the medium 
to those in air (which was their original meaning), it is 
obvious that when the medium is air each must be unity. 

Mr. Carter’s position is very strong in that he is able to 
quote Maxwell on behalf of his choice of definitions, and I 
doubt not that that great authority was consistent, though, 
for reasons already given, I dislike the convention he adopts. 
But later writers are not so scrupulous ; they start off with 
the equation D = KE[4 ~ without a hint that they have 
absorbed 1/:? into the value of к; and if my attack on them 
has helped any student to see what they really meun, I do 
not regret having published it. 

I have tried to make clear that I appreciate Mr. Carter'a 
contention, and also where and why I disagree with it. I 
hope һе, in turn, will be able to see that I am neither 
jesting nor out of my depth, but that I have tried to get 
to the root of the matter. In an article on “ dogmatism,” 
it were out of place to rely on authority, however eminent. 


W. M. M. 


K, then, would have exactly the same meaning a8 


Braking Operations for Tramcars. 


In your last week's issue your correspondent, Mr. John I. 
Hall, contributed his opinion of regenerative control brakes. 
I have read the leader in your issue of April 19th, and it 
seems to me that Mr. Hall entirely overlooks the various 
arguments you have brought forward, and looks at the 
braking question from a narrowed point of view. 

Surely the numerous accidents we have had from time to 
time provide an object lexson for us, and what is it they all 


more or less point to? A certain braking equipment has 


been in regular use for a number of years, and no accident 
of any moment has occurred, but the time arrives when 
either the apparatus fails, or the operating of it is not carried 
out in quite a proper manner. 

On some braking equipments, particularly where severe 
gradients are dealt with, the factor of eafety when the brake 
is working at its normal efficiency is often very small, so that 
anything contributing to reducing this, creates a risk. 

Again, the braking arrangement may fail absolutely, and 
the only reserve the driver has in most cases is either useless 
in such an emergency, or eo complicated that it requires 
careful thought and action, which in nine cases out of 10 it 
does not receive. 

Mr. Hall refers to the regenerative brake as being the 
service and also the emergency one, and considers that by 
such а combination of braking, all emergencies may be dealt 
with. There are, to my mind, two ways of looking at emer- 
gency braking, and one is the having to control a car 
in some sudden emergency to prevent collision or accident 
to the public, and Mr. Hall is quite right in stating that 
such a brake should require no care or special thought in its 
operation. There is no doubt that if the service brake can 
be used for this purpose, the arrangement is a convenient 
one. 

If, however, the only emergency part of the equipment is 
the ability to apply the service brake in a quick and simple 
manner, what is the result when such a brake fails? This 
is the other emergency brake condition, frequently the most 


D 
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important of the two, which appears to have been overlooked 
by your correspondent. | 


While admiring the regenerative brake control, and 


admitting several of the advantages Mr. Hall refers to, still, 


I think, he hardly strengthens its case by making extrava- 
gant statements with regard to its advantages, and contend- 
ing that absolute safety can only be secured by such a gystem. 
The accidents that have occnrred from time to time with 
electrically-controlled brakes might, in many cases, equally 
apply to the regenerative control brake; and although its 
operation has a certain amount of simplicity about it, no one 
can fail to admit that, to be worked efficiently, it calls for a 
certain amount of care and consideration in ite use, а 
requirement inherent with all electrically-controlled brakes. 


Security. 


With reference to your note on my letter in the current 
issue of your paper, 1 am fully aware of the interest in, and 
the trouble you have taken at different times to investigate, 
also the favour with which you view, this system of control. 

You refer to the great majority of cars at present equipped 
with series motors, and the tenor of your remarks seems to 
indicate that а mechanical emergency brake, such as reviewed 
in your issue of the 12th ult., should be adopted pending 
the conversion of series motors to the regenerative principle. 
That may be so, but is there not as much likelihood of the 
one being generally adopted as the qther ? 

There is absolutely no likelihood of a general conversion 
of series motors to the regenerative system, and 1 am no 
advocate of their being so converted. Such a policy would 
effectually defeat the object in view, and would only bring 
regenerative control into disfavour on account of the trouble 
which would ensue. Tramway managers can try the system 
quite easily—and it is worth the expense—by having the 
motors of one car converted for demonstration purposes, and 
by so doing ascertain the advantages, the safety and the 
economies to be derived on their own particular lines. But. 
to follow a course of general conversion would be unwise and 
far too expensive for tramway authorities. 

Series motors are constructed for series working.  'They 
were never intended to work as shunt motors, and cannot 
be expected to give satisfaction under the increased duty 
entailed by regenerative control. Anyone expecting good 
running results might just as well expect a steam boiler 
of the time of Watt to perform the duty of a modern Lan- 
cashire or Babcock boiler. To the credit of tramway 
managers, they have recognised this, and have refused to vo 
in for the conversion of their motors. 

But tramway managers are human beings, and if a suit- 
able and bold policy is put before them they are more likely 
to be attracted by it than by the alternative. 

The only advisable course is to go straight for shunt 
motors designed for traction work, and the popularity of the 
system is then assured. 

In addition to the safety secured, consideration has to be 
given to financial results, and, as I pointed out in my paper 
before the Tramway and Light Railway Association three 
years ago, the hard and dry facts of the balance-sheet at 
the end of the year are the only criterion that can be con- 
sidered. | | | 

With converted series motors the probabilities are there 
would be no economy over present working worth speaking 
of, but with suitable shunt traction motors the results would 
be worth shouting about. Not only would the results be as 
anticipated, but the increased efficiency of such motors 
would add further to the economy in current. 

The great advantages of the system bave been fully 
demonstrated, the only factor now remaining to put regenera- 
tive control on its feet is the appearance of the shunt motor. 
The non-appearance of it does not speak much for the 
enterprise of manufacturers of traction motors and those 
companies interested commercially in the system, and if it 
does not come shortly, I fear I shall be obliged to have an 
interview with some of my friends on this matter, and reap 
the benefit myself. | 

Jno. I. Hall. 

Kingston-on-Thames, April 29/4, 1907. 

[We said nothing about converting series motors; our 


reference was to the cars—motors do not require brakes !— 
Eps. E.R.] 
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Fancy Names for Lamps. 


If other lamp manufacturers displayed the same spirit ав 
Мг. К. L. Matthews, of the Linolite Co., does in his letter’ 


of April 19th, 1907, there would be no cause for complaint. 
The fact of lamps being in series across high-voltage mains 
does not prevent each lamp being marked with the current 
taken, as pointed out by C. W. G.” in his communication 
on the subject. As the Linolite lamp differs entirely from 
other forms of incandescent lamps, the special name is quite 
justified. Manufacturers of the ordinary type of incan- 
descent lamp have no excuse for naming each size of lamp, 
and omitting to state either the current or the candle-power 
given by such lamp. Ву во doing, they are opening the 
way for dishonest dealing and confusion. I daresay the 
advent of the metallic filament lamp has had a good deal to 
do with the present state of things. 


W. A. Toppin, A. M. I. E. E. 
Greenock, April 29th, 1907. 


Lynch v. Macartney, McElroy & Co., Ltd. 


The attention of my clients, the defendants in this action, 
has been drawn to the report of this case in your issue of 
April 26th inst. 

I beg to inform you that the case is being taken to the 
Court of Appeal, and a stay of execution has been granted 
by Mr. Justice Bigham pending such appeal. 


Cecil F. Twist, 
Solicitor for the Defendants. 
London, W.C., April 26th, 1907. 


Station; Engineers and Contractors. 


Although the article by“ G. B. B.” in the last issue of 
the ELECTRICAL REVIEW contains a good deal that is true, 
it is so obviously written from the biased point of view of 
the contractor that it may not be quite useless to present for 
general consideration, а portion of the other side of the 
question. 

Articles written by one class of electrical worker abusive 
of another will do very little to belp tbe industry (on tbe 
principle that“ a house divided against itself cannot stand ”), 
and it would seem from a careful perusal of his article, that 
the real grievance which G. B. B." has, is not that stated 
in the first paragraph of his letter, that Electricity, as far 
as regards lighting, is approaching a standstill” (which is 
not true), but that he, speaking presumably as a contractor, 
has been rabbed the wrong way by some station engineer. 

Why, does G. B. B." suppose, have station engineers 
had to devise “stringent rules for the guidance of contractors, 
and in some cases had to institute a wiring department“ 
Simply because in the earlier days of the industry, the then 
contractor, who was really в gas-fitter with a less smelly 
name, proved himself so utterly incapable of dealing with 
the work in an efficient manner, when left to himself, that 
the industry suffered. | 

At present the public look askance at electricity (occaaion- 
ally), and the lay press attribute every possible and impossible 
fire to electricity because the contractor has in the past 
acquired such an unenviable reputation for shoddy work. 

The cure is not to blackguard the station engineer, but 
to do such work as will be passed by even the present 
* unreliable test.” 

Speaking from the station engineer's point of view, 1 can 
say that with the greater number of jobs now being put on 
the circuite, it is possible to prophesy with remarkable 
accuracy which of them will pass our “fatuous rules 
without trouble, by glancing at the contractor's name. 

A man with a reputation for good work has no cause to 
quarrel with the wiring rules imposed on him by the average 
supply company, even though they differ widely, with 
different supply authorities. | 

Again, I can say that ав the result of a steady course of 
the “frantic and foolish,” scissors and paste, and postcard, 
method of publicity, coupled with systematic canvassing, the 
situation in the area which is supplied by the authority 
with which I am connected, is that we give the contractor 
the work, and not vice versd. 
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It may be meant for humour to deride the special know- 


ledge of the station, engineer, but it is very poor humour, a8 


in any case the station engineer knows considerably . more 
about wiring than the contractor ‘possibly can know about 
station engineering, apart from the fact that there is usually 
а wirlng expert somewhere about a station. | 

It is à common failing of the unsuccessful to ery down 
that which they have been unsuccessful in attaining, which 
may account for the cheap sarcasm levelled at the “ high 
altitudes of refinement” on which the station engineer is 
said to reside. 

I have met some 200 of them at different times, and am 
glad to say for the credit of the profession that they do 
reside there or thereabouts. 

The last paragraph, “ What has the contractor done for 
the station ?" is rather delightful when one considers the 
usual attitude of the said contractor, especially when there 
are two supply authorities in one area! 

On the other hand, the reversed question, What has the 
station done for the contractor? can usually be answered 
by saying, * Taught him his job," especially if he be of the 
type of man exemplified by “С. G. B.'s article, who on 
such slight personal grounds has taken up, or shall we say, 
gone back to, gas fitting. 

The good man who has a reputation to keep up for good 
work, will not be, and is not, needlessly harassed by the 
station engineer, but the shoddy jerry men will be harassed 
until he is worried “ off the earth,” for which his circuits show 


such a remarkable predilection. 
J. A. K. 


Dust and thesElectric Light. 


I am desirous of knowing the opinion of your numerous 
readers as to what is the cause of blackened ceilings in the 
case where flex is run on the same, also the cause of blackened 
ceiling immediately round ceiling roses. 

I certainly think it is an electrical effect, as witness the 
accumulation of dirt on the glass of a fuse box; half of the 
glass is quite clean, and the other so dirty you are unable to 


see the fuses. 
| А. L. A. 


[This is a phenomenon which was much discussed some 
years ago. The cause is partly electrostatic attraction and 
partly thermal convection currents ; something may be done 
to remedy the trouble by connecting all switches on the 
"outer" wire, assuming that a three-wire system is in use 
with the middle wire earthed. -We have not met with the 
effect mentioned in connection with the glass covers of fuse 
boards; they are easily kept clean.—Eps. E.R.] 


| Growth of Battery Plates. 

Can any battery expert inform the writer if a Planté 
positive plate will increase in size with normal treatment, 
and if 80, what growth in width may be expected ? 

The writer has in mind a plate with a solid centre web, 
with projecting teeth, the plate measuring, say, 13 in. wide 
when new, and wishes to know what amount of side play to 
allow between the glass supporting plates. 

Anode, 
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PARLIAMENTARY. 


" Watford and Edgware Railway. 


On April 23rd a Select Committee of the House of Commons, 
presided over by Sir Lewis M'Iver, considered this Bill. 

Mr. Тагвот, K C., for the promoters, explained tbat the Bill 
related to two railways already sanctioned by Parliament and 
intended to be physically one line. The sole object of the Bill was 
contained in Clauses 4 and 5, which extended or revived the power 
for the compulsory purchase of two properties—one on the northern 
ride, belonging to Mr. R. P. Tebb, and the other on the southern 
side, the property of the Golders Hill Building Estate, Ltd. The 
powers for the construction of the line ultimately passed into the 
hands of the Underground Railways Co., of London. In 1905 the 
Euston and Hampstead Co's powers were about to expire, and 
there was an extension to 1908, with one exception. In 1906 the 
Watford Company had to take action to extend their powers, and 
they promoted a Bill, which was sanctioned, and with one exception 
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the powers were extended until 1909. The two exceptions were 
those which had occasioned the present controversy.’ The promoters 
regretted as much as the petitioners that they had been disappointed 
in regard to their expectations of proceeding with the railway, but 
the money market had not been favourable to the raising of capita). 
The petitioners said that the delay was inflicting damage upon them 
in connection with the development of their building estates, 
but he could only characterise that as a purely imaginary 
grievance. The promoters had the substantial approval of most of 
the landowners, and many had promised substantial financial 
Support. The alternative to the passing of the present Bill 
was that the powers would cease, and that the money which had 
been already spent upon the railways would be thrown awa v, and the 
intention of Parliament that the tines should be constructed would 
be defeated. | 

Evidence on behalf of the Bill was then given. 

Mr. HEARNE, а past chairman of the Hendon Distri-t Council, 
said he regarded the making of the railway as of very great 
importance to Hendon. It would bring them iuto connection with 
the Charing Cross, Euston and Hampstead Railway, thus giving 
them access to the City. à 

Mr. C. STEEL, chairman of the company, said that the reason 
the railway had not yet been constructed was because the times had 
not been propitious for raising the money. He felt convinced 
that the capital would be forthcoming shortly without any under- 
writing,'and if they obtained their Bill, it was their intention to 


` prosecute the matter forthwith. The capital authorised was 


£880,000, but he was of opinion that £550,000 would be sufficient 
to construct and equip the line. The estimated rever ue was about 
£50,000 a year, and taking the capital at £550,000, that would 
provide а reasonable rate of interest on the investment. 

On April 24th, Mr. C. STEEL was recalled, and he handed in a 
statement showing the financial position of the company, but the 
contents were not made public. In answer to the CHAIRMAN, he 
said they intended to ask for powere so as to allow them a 30 per 
cent. margin on what they required. The ordinary stock tbat the 
company wanted to raise was £660,000, and they proposed to raise 
debenture stock in proportion to the amount of capital they 
required. Tbe present ordinary shares were £450,000. The 
Underground Railways Co. was not under any obligation to find 
the capital, nor was there any agreement to that effect, but they 
had an arrangement with the tube railways by which their com- 
pany had a rebate on the tratlic carried by the Watford Railway. 
It was estimated that £5,000 a year would be received from that 
Rource. It would take them two or three years to construct the 
line, and they were paying 2 per cent. interest on the £40,000 they 
were borrowing for that purpose. 

The Committee, after consultation in private, announced that the 
preamble of the Bill was not proved. 


Radio-Telegraphic Convention Committee. 


THE Committee resumed on Tuesday, April 23rd. when evidence 
was given by Sir OLIVER LODGE on behalf of the Lodge-Muirhead 


. Wireless Telegraphy Syndicate. Sir Oliver, in reply to the CHatr- 


MAN, said he had worked at radio-telegraphy since the seventies, 
principally on the strength of Clerk Maxwell’s theory. It was 
his ambition to be the first to introduce electric waves in accordance 
with that theory, and һе very nearly succeeded in 1887 and 188s, 
He was able to detect the waves running along wires, and he 
published the idea of petting them across space by the discharge of 
what was virtually a Leyden jar. In the year 1888 Hertz, quite 
independently, transmitted Waves across space, and as a conse- 
quence they were very appropriately termed Hertzian waves. He 
continued to work at the Subject, and devised several means of 
detecting waves. He had used nearly every kind of Hertz oscillator 


the British Association, using Hertz oscillators; the signals were 
sent from one room to another through walls It was about 
this time that Mr. Marconi was struck with the  applic- 
ability of these signals to practical telegraphy, and in 1896 
the whole world became interested in the matter, and it began to 
assume financial importance. It was in 1897 that he (Witness) 
obtained his first English patent, which he revarded as the first 
tuning patent. He then proceeded to patent the fundamental 
method on which all tuning must be based, and for this purpose he 
utilised the ideas contained in his sympathetic Leyden jar resonance 
experiments. The Muirhead Co. had been granted a good many 
patents since 1897, 


although the other apparatus was wilfully endeavouring to course 
obstruction. He could not say bow far that applied to other 
systems. There was not a very great difference between one system 


very difficult to prevent it. His system of tuning was effected by 
putting in a few pegs or turniog a switch, and was the simplest 
system imaginable. It was perfectly easy to contine the station to 


+ 
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a particular wave length, or they could make the apparatus insen- 
sitive, and so receive all and sundry si As far as their 
present experience went, duplex working was not possible with 
wireless telegraphy, although diplex working was. : | 
Questioned regarding the desirability of intercommunication, Sir 
OLIVER Горак said that, in his opinion, this should be enforced. 


[t was a matter of such international importance that the claims of 


rival systems should not be allowed to interfere. He was against 
а monopoly being granted to any company; and taking into 
account the work that bad been done by different people, be did 
not think there was any legitimate ground for anybody making 
such a request. A monopoly would be discouraging to other 
systems, and would also, in his opinion, be detrimental even to the 
system which obtained the monopoly. It would be in the best in- 
terests of Great Britain that she should join the Convention at the 
commencement rather than at a later stage. | 

Answering Sir Epwarp Sassoon, the WirNESS said he should 
have thought that if the business were left to private enterprise 
there might be confusion; but if it was taken up by a central 
organisation and arranged there would be less. In his opinion, 
the Convention would be likely to minimise interference. He had 
seen the clauses in the Convention, and thought they had been 
wisely drawn up. 

By Mr. Lee: Giving the varions systems a chance would be 
advantageous from a public point of view, as it would lead to the 
survival of the fittest. 

Replying to Mr. LAMBERT, Sir Оглувв said he did not regard 
the wireless system as one that would supersede cables, for many 
reasons, but that it would supplement cables, just in the same way 
as (he telephone supplemented the telegraph without superseding 
it. He believed that the method of effecting communication would 
be very much improved in the fature. Frec trade in wireless tele- 
graphy would tend to promote efficiency. 

By Mr. Sypngy Buxton: As long as the stations worked 
harmoniously together, interference could be avoided. It would 
be better to have a large number of small stations with small 
power, than a few stations with higher power. 

Replying to Mr. Gwynwn, Sir OLIVER said he would never fix 

stations to one wave length. Each station should have its normal 
wave length, but it should be able to vary it. 
Mr. Henny Мотанвар, a member of the Lodge-Muirhead Wire- 
less Telegraphy Syndicate, explained that the syndicate was 
registered as a limited liability company in June, 1901, for the 
purpose of defending the interests of Sir Oliver Lodge and his 
(witness's) brothers. Practically the whole of the shares were held 
by Sir Oliver Lodge and members of the Muirhead family. They 
had a wireless telegraph station at Hythe. He hardly liked to 
call it a commercial station, because they had applied over and over 
again to the Post Office for permission to communicate with ships, but 
had only received procrastinating replies. They were disappointed 
that they were not allowed to use their system for commercial 
purposes. They quite realised that for defence purposes the 
Admiralty must rule the roost, but they strongly objected to the 
Admiralty, in conjunction with the Post Office, having vetoed every 
system of wirelees telegraphy except the Marconi system. In their 
view, the Admiralty had infringed the 1897 patent of tbe syndicate. 
They had asked the Admiralty for permission to institute a 
friendly action in the Courts to settle the matter, but without 
effect. 

Wrrness then gave particulars of the foreign stations which his 
company had established, and said that they bad spent many 
thousands of pounds in adapting their system for the use of the 
War Office, and that Department bad testified that, of all the 
systems which they had tried, theirs was the best. They claimed 
that in the Morse tuning patent they possessed the master tuning 
patent, without which tbe system was not of much value. 

At the resumed sitting on Thursday, April 25th, evidence was 
given by Mr. Nevit MaskELYNE. technical adviser to the Amal- 
gamated Radio-Telegraphic Co., Ltd. 

Replying to Bir Joux Dickson POYNDER, the Chairman, WITNESS 
said that the company, of which Lord Armstrong was chairman, 
was registered in September, 1906. It was formed to take over the 
interests of the De Forest Wireless Telegraph Syndicate, and to 
amalgamate therewith other interests more recently acquired. 
The company had a share capital of £500,000, partly subscribed. 
No public money was invested in the undertaking. All necessary 
funds had been, and were still being, supplied from private sources 
as and when required. Considerable sums had been subscribed in 
that way by British capitalists alone. 

What is the commercial and technical standing of the company ? 
—The company has already completed contracts with Govern- 
ment departments in Great Britain, India, Germany and Russia: 
with the United Shipping Co. for four trans-Atlantic liners; with 
Mesrrs. Blumenfeld Bros, and, in addition to these installatione, 
. owns five stations in this country and three in Denmark. Among 
the whole of the foregoing, only two stations—those supplied to the 
General Post Office for Hunstanton and Skegness—have а range 
nominally less {Бап 100 miles; 14 of the stations bave a range of 
200 miles and upwards; eight have a range of 500 miles, and one 
has a proved range of 800 miles. Continuing, witness said that the 
company had also in course of negotiation, contracts with tbe 
Governments of Great Britain, India, Cape Colony, West Indies, 
West Africa, Egypt, Norway. Sweden, Austria, Denmark, Italy, 


Russia, Turkey, China, Manchuria and Borneo, also with various- 


authorities and private firms for stations in Central America, Faroe 
Islands, Christmas Island, Fiji, Ocean and Pleasant Islands, and in 
positions not specified. There were also numerous ship installations 
of various kinds, tenders for which were under consideration. In 
all, the number of such contracts would amount to between 60 and 
70. In many cases, however, the acceptance of those contracts was 


held in abeyance pending the ratification of the Convention. The 
tecbnical importance of the company's operations had been officially 
recognised both at home and abroad. He had been informed that 
vatious articles of the Convention were modified, especially in view 
of the company’s most recent improvements in radio-telegraphy. The 
experta employed by the company were of various nationalities, and 
included some of the most able and distinguished workers in the 
tield of radio-telegraphy. 

What patents have your company actually in force at the present 
time ?—194; of these, 61 are British and Colonial, and 133 are 
foreign. In addition, there are some 30 patent applications atill 
awaiting acceptance; thus the total number is 224. These include 
the most recent advancements and most improved methods. con- 
nected with radio-telegraphy. The following were the names of 
the varieus patentees, continued Witness—De Forest, Ducretet, 
Ehret, Gehring, Maskelyne, Pedersen, Poulsen, Rosenthal, Schiller, 
Seibt, Sharman and Shoemaker. 

Witness then explained the essential points in which the various 
radio-telegraphic systems mutually differed. The basic Poulsen 
patents controlling the newer system were owned by his company. 
Their latest apparatus was capable of working within a compara- 
tively short distance of other installations without suffering dis- 
turbance. In fact, when using the continuous wave system in 
ordinary practice, they were never aware of the existence of waves 
transmitted by other stations. 

Are other stations disturbed by your signals?—No, according 
to my experience other stations are equally undisturbed by our 
signals. Therefore bis company claimed, and, he thought, reason- 
ably, that they should be allowed to erect and operate con- 
tinuous wave stations for their own special purposes wherever 
they might wish to do so. Coming to the Convention, Mr. 
Maskelyne said that under it they would be entitled to put up 
stations for their own special purposes. In existing circumstances 
licences had to be refused them, because such licences would 
permit them to use the means commonly employed in wireless 
telegraphy—or, at any rate, there would be nothing to prevent 
vessels from signalling to them by the ordinary means, and thus 
interfering with neighbouring stations. The result was that at 
presentthey were debarred from obtaining communication in various 
important localities—notably, on the South Coast of England. 
They might not erect stations of their own, and the existing 
stations would not faccept messages from vessels using their 
apparatus. Even the stations controlled by Lloyd's were debarred 
from communicating with them. They considered that not only 
a great hardship but also an injustice. Their more perfect system 
was hampered by restrictions imposed upon them by those who 
employed an older and extremely primitive system. 

Questioned as to whether the restrictions to which he had referred 
damaged the company at all, WiTNEss eaid that undoubtedly the 
present lack of general organisation resulted in the loss of a vast 
amount of business which otherwise would be done. 

You consider it would be beneficial to Great Britain and to the 
industry if the Convention were ratitied ?— Undoubtedly, for if 
the Convention be ratified the detrimental circumstances I bave 
mentioned must automatically cease to exist. Not only would this 
benefit radio-telegraphic companies in general, but also the particular 
company which at present refuses to intercommunicate with other 
systems. The present state of chaos, Witness said, was intolerable 
апа utterly opposed to rational progress, while if the Convention 
were ratified that chaos would be converted into order. In the 
second place, the British delegates who attended tbe Berlin Con- 
ference practically dictated the final wording of the Convention. 
In all matters affecting the interests of this country they carried 
their point. If he had no other reason for supporting the Conven- 
tion, those considerations would compel him to do so. 

Mr. J. HENNIKER HEATOR, M.P., said that he was convinced that 
wireless telegraphy would cheapen communication with all parte 
of onr Empire, As to the Convention, he saw no pressing need for 
it at the present time. The Post Office and the Marconi Co. had 
not worked harmoniously together, and the Marconi Co. had com- 
plained of the bad treatment and injustice done to them by the 
Post Office. 

Pressed by the PosrMAsTEB-GERNERAL to give a specific case of 
injustice, Mr. HENNIKER HEATON was unable to do во. 

Further replying to the СнлївмАн, tbe WITNESS said he thought 
that the other Powers had everything to gain and nothing to lose 
by the ratification of the Convention; but, on the other band, 
Great Britain certainly would not gain, but would stand to lose. 
Two or three years эро the Post Office had sent to the Governors of 
the British Colonies, through the Colonial Office, а letter warning 
them not to take up the Marconi system, in view of the fact that 
other systems might come forward later on which might be better. 
The Marconi Co. bad demonstrated the practicability of their 
system in Australia, and the Commonwealth would, in all pro- 
babilitv, have come to an arrangement with them but for the advice 
of the Colonial Office. He declined to believe that there were апу 
other systems than the Marconi; but pressed to give his reasons 
for во saying, Mr. Henniker Heaton was only able to say that it 
was the only system of which be bad any knowledge. He had the 
strongest objection to the compulsory clause in the Convention 
regarding intercommunication, and thought the Marconi Co. were 
entitled to refuse to intercommunicate. The Committee then 
adjourned. 


Middlesbrough, Stockton-on-Tees aud Thornaby Tram- 
ways Bill.—The Lord Chairman of Committees reported last 
week that all opposition to this Bill has been withdrawn. 

. Etectric Supply Corporation Bill.—In the House of Lords 
on Anril 25th the Electric Supply Corporation Bill was read a 
second time. 
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London County Couneil Tramways Bill. 


Ох Thursday, April 25th, Mr. Lambton's Select Committee of the 
House of Commons commenced the consideration of this Bill. Mr. 
Erskine Pollock, K.C., and Mr. Lyndon Macassey appeared for the 
Council, Sir R. Littler, K.C., and Mr. Fitzgerald were for Mr. R. 
Horner, Mr. Courthorpe Munroe for the Lambeth Borough Council, 
and Mr. Lloyd, K.C., and Mr. Lankester for the Midland Railway. 
The Borough Councils of Greenwich, Stepney, Hackney, Islington 
and Lewisham who opposed, had counsel reserved, as had also the 
London, Brighton and South Coast Railway Co. 

Mr, PoLLock said that the Bill proposed to construct certain 
tramways and to carry out street widenings, but it would be con- 


venient to take the tramways in sections, and he proposed to deal 


first with No. 3 tramway which was in the Midland and Euston 
Roads. At present there were in London 127 miles of tramway, of 
which the L.C.C. owned 118 miles. By 1911 a further 9 miles of 
tramways would fall in and would be purchased by the Council. 
The Council were also. authorised to construct a further 16 miles of 
tramway in the county, which bad not yet been constructed. Of the 
118 miles worked by the Council, 60 had been converted to elec- 
trical traction and 58 were worked by horse traction, and of these 
38 it was proposed this year to convert 20 miles to electric traction. 
No. 3 tramway was partly in the Midland Road and partly in the 
Euston Road, and was in connection with the tramways which came 
from Hampstead and carried passengers vid St. Pancras Road and 
Pentonville to the City. As he had said it was desirable to elec- 
trify the northern lines, but the existing tramway passed along St. 
Pancras Road and under am arch of the Midland Railway. To 
meet the requirements of the Board of Trade with regard to double- 
decked cars, 16 would mean lowering the road, where it passed 
under the arch, by 8 in. When they came to consider this they 
were confronted with the fact that immediately under the road was 
the Fleet Ditch and below that was the low-level line of the Mid- 
land Railway. Under these circumstances it was too expensive а 
work to undertake, and therefore they sought to make a deviation 
along the Midland Road and get over the difficulty. At the present 
time they carried 10,500,000 passengers per annum along the St. 
Pancras Road. The only opposition to this line came from the 
Midland Railway Co. 

Mr. Fitzmaurice, chief engineer to the L. C. C., was called, and 
bore out Counsel's opening statement. 

Alderman W. W. THOMPSON (Chairman of the Highways Com- 
mittee), gave evidence which supported the statements of Mr. 
Courtenay. 

Mr. A. L. C. FELL (tramway manager) gave various particulars as 
to the height of the cars, and said that it was necessary to have upon 
the double-decked cars a trolley base which should be of the height 
of 9in.; that was in order that cars might be used for overhead as 
well ав for the conduit system, because in tbe outlying districts he 
anticipated that in the future the overhead system would be used, as 
it was at Highgate Archway. It was posssble that there would be 
a connection with the Middlesex tramways. It was necessary to 
make the diversion because they could not get the double-decked 
ars under the arches on any other routes. 

Alderman McGrecor said that the St. Pancras Council took no 
objection to the proposal of the Council. 

The Committee then heard police evidence as to the state of 
traffic passing through the streets through which the line would 
run. 

Mr, S. SELLON was called in support of the objection to the Bill. 

On Friday, Mr. Guy GRANET, manager of the Midland Railway, 
said his company were opposed to the proposal, ae it would make a 
congestion of traffic in the neighbourhood of the Midland Station, 
and quoted figures maintaining his contention. He agreed with 
the report of the Traffic Commission that the road should be 
widened before a tramway was laid. During the year 9,000,000 
persons travelled on the Midland line, and he contended that they 
were ав much entitled to consideration as those travelling by 
tramway. | 

Мг. W. Влвсглу WonTHINGTON, chief engineer to the Midland 
Railway, disagreed with Mr. Fitzmaurice that the surface of St. 
Pancras Road could not be lowered. 

Mr, Moon, K.C., addressed the Committee, and urged that the 
Council should continue to run their tramways along the St. 
Pancras Road, and not make a deviation which would cause great 
inconvenience to those using the railway. He pointed out that the 
Council could not use the overhead trolley system without the 
consent of the local authority, and seeing that they had only got 
that system at Highgate, he thought they were not likely to get it 
in Bt. Pancras. 

Mr. PoLLock pointed out that the Council were debarred by the 
Board of Trade from fixing the standard for the trolley system on 
the side of the car. It was not correct to say that the Council had 
only one section of the overhead system, asthey had got that system 
at Hammersmith and Wormwood Scrubbs, and also lines in con- 
sideration at Lambeth and Lewisham. 

The Committee rejected the proposal. 

Mr. Por Lock then opened the second part of the case, dealing 
with a number of tramways in Lambeth. Inconjunction with the 
trams, certain street widenings had to be made. The lines under 
consideration came into the possession of the L.C.C. from the 
London Southern Tramways Co. for a sum of £60,000 fixed by 
arbitration. They were 5} miles in length, and it was proposed 
to work them by electricity, and in certain instances where the 
i e was of single track to widen the road so as to allow of а 
ouble track. It was desirable in the interest of the public that 
асар should be done to improve the present system. After 
engthy Negotiations the Council had decided to make certain 
stroet widenings. They had agreed with tħe Lambeth Council 


that they (Lambeth) should pay one-third of the cost of street 
widenings, with a limit of £25,167. The cost of reconstructin 
the tramways would be £204,100, and the improvements woul 
cost £68,720. All objection to the tramway part of the Bill had 
been witndrawn. They would endeavour to reconstruct the trame 
within three years from last October, but һе would ask that the 
Lambeth Borough Council, who had inserted that clause, should 
assist them to do so. 

Mr. FirzuauRICR and Mr. ANDREW YouNG were called, and gave 
formal evidence in support of the Bill. 

The Committee found the preamble of this portion of the Bill 
proved. 

Mr. Porrock then addressed the Committee on Clause 34, which 
related to the removal of sludge from the conduits. He said that 
under a former Act the Council were bound to remové the sludge 
from the sides of the roads within two hours of it being placed 
there. The County Council under this clause proposed that the 
local authorities should remove the sludge on payment of a reason- 
able sum. There were five boroughs out of the 29 boroughs 
in London through which trams did not run, and there were 
four Councils—Islington, Lambeth, Lewisham and Stepney— 
opposing that clause. 

Mr. РоүвЕВ (Lewisham Borough Council) opposed the measure, 
and called witnesses in opposition. 

On Monday the Town CLERK oF ISLINGTON raised an objection 
to Clause 37, and said it would be less costly to appeal to a County 
Court as & Summary Court of Jurisdiction than to an engineer, in 
case of any dispute as to what constituted a reasonable sum.” To 
appeal to an engineer was, in his opinion, & most impracticable 
way to settle the question. Why sbould the L.C.C. be treated in a 
different way to any other local authority as regarded their ex- 
penses. А reasonable sum should be paid without going to arbitra- 
tion. He would suggest that formal notice should be given if the 
L.C.C. intended the local authority to collect the refuse, as it 
would necessitate а special service of gangers to clear it away. 

Mr. BARBER (borough engineer) gave evidence bearing out the 
town clerk’s evidence. 

Mr. Еввкіхв Porrock, in reply, maintained that arbitration was 
the best way to settle any dispute. 

The Committee announced that Clause 37 had been altered so 
as to read that the local authority shall remove all refuse at a 
reasonable cost, and should there be а dispute it shall be settled by 
а referee appointed under Sec. 33 of the Tramways Act, 1870. 

Sir RALPH LiTTLER then addressed the Committee on behalf of 
Mr. Robert Horner, and asked that the Council should not be 
allowed to use the double track in Commercial Street, E., as it 
would interfere with the interests of the public and be to the 
prejudice of traders in Spitalfields Market. 

Mr. Ropr. HoRNEB gave evidence, and said that he was in receipt 
of all rates and tolls from Spitalfields Market. He had spent 
something like £80,000 on improving the market, and in 1887 he 
opposed a proposal to run trams down Commercial Street. He 
thought that a double service down the street would seriously 
interfere with the present activity of the market. 

Cross-examined by Mr. PorLock, WrrNESsS said he objected to 
the double service down the street, and not to the infringement of 
the Act authorised in 1901, whereby they had laid the lines nearer 
to the kerb than they should have done. 

Answering the CHAIRMAN, Mr. Horner said he believed a double 
service had been running on Sundays. ! 

Other witnesses were called in opposition to the proposal of the 
Council. 

The Committee decided to allow the service to run. 


King’s Norton U.D.C. Bill. 


Tuis Bill was before Mr. Corrie Grant’s Select Committee of the 
House of Commons last week. Mr. H. Lloyd, K.C., Mr. Hutchinson, 
and Mr. Casson appeared for the promoters, and amongst the 
opponents were the Worcestershire County Council (Mr. Ram, K.C., 
and Mr. S. W. Clark), the City of Birmingham Tramways Co. (Mr. 
Mr. Moon, K.C.), and the Shropshire, Worcestershire and Stafford- 
shire Electric Power Co. (Mr. Wedderburn, K. C.). 

Mr. Luoyrp, for the promoters, first dealt with the tramway 
portion of the Bill, and pointed out that the district had grown 
enormously of late years. It was adjacent to Birmingham, and 
amongst other things, the tramways ran continuously from 
Birmingham into the district. Certain tramway routes were leased 
to the City of Birmingham Tramway Co. till 1911, and others were 
worked by the Birmingham Corporation by arrangement with the 
District Council. In 1901 the Council obtained power to construct 
certain tramways, and the work was to be completed by 1908, but, 
owing to the population not having increased quite во rapidly as 
anticipated, the Council had stayed their hands, and they now asked 
that the time for the completion of the authorised tramways might 
be extended for five years. He thought the Tramway Co. were 
opposing under а misapprehension, for the local authority had no 
desire to do them any harm, and were quite willing to agree to any 
clause for their protection. 

After evidence had been given by Mr. A. W. Cross, the surveyor 
to the District Council, it was announced that the Tramways Co. 
would withdraw their opposition, as а clause had been agreed 
upon for the company’s protection, which provided that nothi 
should be done which would interfere with the tramways Sod 
by the company, and that omnibuses should not be run along the 
routes leased to the company, which would in any way enter into 
competition with the company or prejudice their interests. - 

The Committee next dealt with certain powers asked for in 
regard to main roads, &., and proceeded to the electricity portion 
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of the Bill, under which the Urban District Council wished for 
authority to provide their own electricity, and to supply energy 
outeide the district, if they thought it desirable to do so. 

Mr. Lrovp,in opening this portion of the Bill, said the local 
authority had come to the conclusion tbat the time had arrived 
when they might safely, and with a good chance of snccess, begin to 
carry out their electrical undertaking, and in consequence they 
were asking for powers in addition to those which they already 
possessed. The only point on which they were opposed had refer- 
ence tothe clause which sought powerto supply outside the district. 
Their opponents were the Shropshire, Worcestershire and Stafford- 
shire Electric Power Co., who contended that such power as was 
asked for was against public policy, inasmuch as it would involve 
expense and loss upon the ratepayers, for the Council could not 
compete successfully with the company, although the interests of 
the company might be seriously affected by euch competition. 

Mr. A. W. CROSS, turveyor, said the Dietrict Council obtained an 
electric lighting order in 1890, but as there had hitherto been no 
great demand for electricity, nothing had been done. Of late they 
had received а number of requests for electricity. In cross- 
examination, witness admitted that the district was originally 
within the area of the Shropshire Co., and when last year that com- 
pany came to Parliament for further powers, no suggestion was 
made that the District Council wished to supply power. The 
reason that the Council wanted the power was that they might be 
in a position to supply certain Birmingham tramways if they were 
asked to do so. 

Mr. WEDDERBURN contended that the matter was one of 
principle. The company had made bargains with the local 
authorities, and had agreed with King's Norton. The company 
were intending to put up & power station on the boundary of 
King’s Norton and Birmingham, and now in face of the agreement, 
the Council wished to supply in the company's area. It seemed 
somewhat unfair that, having prevented the company from supply- 
ing in King's Norton, the local authority should wish to go into the 
company’s area. 

After consultation, the CHAIRMAN said the Committee thought 
that Mr. Wedderburn bad made out a case, but they would grant 
the clause. It was only granted, however, to enable King's Norton 
to deal with the Birmingham Corporation, and would be limited 
to that. 

In answer to the Committee, Mr. Cross said that there were sug- 
gestions that the tramway from the King's Norton district should be 
extended to Harborne, and if tbat were done the Birmingham 
Corporation would probably not care to carry the supply of elec- 
tricity all the way to Harborne for those tramways, and King's 
Norton might be asked to supply the current. 

А clause was drafted to carry out the decision of the Committee, 
and the preamble was declared proved. 


West Yorkshire Tramways Bill.—This Bill came before Mr. 
Emmott's Committee of the House of Commons on Thursday, 
April 25th, as an unopposed Bill. Mr. Lees (Parliamentary agent) 
said that power was asked to acquire lands and widen streets to 
carry out the obligations placed on the promoters by the Parlia- 
mentary Committee last session. In accordance with the 
suggestion of the Board of Trade, Clause 7 of the Bill dealing with 
the costs of arbitration in certain cases, had been amended, and the 
Birmingham model clause had been adopted. He was quite 
willing to take that clause, but asked for verbal alterations. After 
some discussion, the Committee allowed the alteration asked for in 
the clause. Replying to questions by the Chairman, Mr. Lees said 
the power given to the company last year, was to construct a tram- 
way from Halifax to Huddersfield. No capital was yet issued, but 
he thought the prospects of the company were excellent. The 
Chairman said they would have a populous district to run through. 
The Committee passed the preamble, and ordered the Bill to be 
reported for third reading. 

Folkestone, Sandgate and Hythe Tramway Bill.—Tnis 
Bill came hefore the Unopposed Bill Committee of the House of 
Commons on April 25th. The only powers asked for were to widen 
streets and to run omnibuses. Mr. Lees represented the promoters, 
and formal evidence having been given by Mr. Jacobs, secretary of 
the company, the preamble was declared proved. 

Telephonic Facilities at Southamption.—In the Parlia- 
mentary Papers last week, Colonel Phillips asked the Postmaster- 
General whether he was aware that the trunk line telephonic 
facilities at South&mpton were in need of improvement, and what 
steps he proposed to take to place the service on a more efficient 
footing. Mr. Sydney Buxton, in reply, said that two additional 
trunk lines between Southampton and London would be brought 
into use in the next few months. Their completion bad been 
seriously delayed by wayleave difficulties. Additional lines to 
Portsmouth, Bournemouth, Salisbury, and the Isle of Wight from 
Southampton, were also being provided for the improvement of the 
trunk service. 

Royal Assent.— The first Commission sat on Monday, when 
amongst the five Bills which received the Royal Assent was the 
Portobello and Musselburgh Tramways (Port Seton Deviation) 
Order Confirmation. | 


Energy from Blast Furnace Gases.—From Gas and 
Oil Power we learn that the Barrow Hematite Steel Co. have 
decided to install gas engines driven by blast furnace gas, with a 
view to obtaining cheap motive power for the steel works. This 
step'was prompted by the increasing cost of ore and coke, which 


reduced the margin of profit. The plant is to be at work in about 
tifteen months. | 


LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names 
may be made, Answers are furnished by a barrister-at-law.) 


Хо. 87.—Electricity Supply— Supply outside Area—Permission, 


“©” writes: A small electric supply company with which I am 
connected is supplying, under a provisional order, a small town of 
about 4,000 inhabitants. A few feet outside the area two private 
houses are now being erecied, and the owners bave applied for a 
supply of electricity. 

“The parish in which they are situated is purely an agricultnral 
one, and there is not the slightest possibility of an electricity 
supply being started therein, and we can take our cable from our 
boundary direct on to the ground wherein these houses are built, 
witbout disturbing the road of the adjoining parish. 

“Being a small company, we should appreciate the probable in- 
creased revenue we should receive from these two consumers, во 
might I ask you if, in view of the above circumstances, we can take 
а service to these two consumers without applying for an extension 
to our order? 

"If an extension is necessary, could we apply for, say, a con- 
cession " to supply these two houses ata small cost, as there is little 
probability of any more houses being built for some time, and во 
the cost of ап extension to supply the parish would not be worth 
the outlay.” 

% If "C" would comply with the letter of the law, he is 
clearly not entitled to graut the supply, upon the authority of the 
Gas Light and Coke Co. v. South Metropolitan Gas Co., 62, L. T. 
126. But there isa wholesome maxim, de minimis non curat lex, 
which appears to apply to this case; and although it be improper 
to counsel a breach of the law, the damage which such a breach 
would occasion to any person or thing is certainly not readily 
apparent. „ | | | : 


No. 88. 

"'THELMUS " writes :—“ A large lighting consumer who has for 
several years been supplied from the Corporation mains, recently 
installed a suction gas plant and throw-over switches, using the 
Corporation supply as a stand-by. This plant is constantly break- 
ing down, and the whole of the load is sudcenly thrown over to 
the Corporation mains at most inconvenient times, and without 
warning of any sort. Would the Corporation be within its rights 
in charging the consumer the maximum price permitted by its 
provisional order; or in compelling him to pay a fixed sum per 
apnum as a minimum stand-by charge? Can the Corporation 
refuse to give supply, unless this consumer gives reasonable notice 
when he is about to throw over to their mains?“ 

*,” The grievance complained of is one which has been venti- 
lated in this column before now; there does not, however, appear 
to be any decided case which throws light upon the subject. We 
know of cases in which the supply authority have taken the precau- 
tion to insert in their provisional order a clause which protects 
them against consumers who use the supply as a “stand-by”; but 
that is apparently not the caae in the present instance. 

Ав to charging the maximum price, the Corporation cannot, in 
general, charge one consumer more than another ; but, assuming the 
provisional order is in the usual form, a point arises here which it 
might be worth our correspondent's while to take into Court. 
Sec. 19 of the Electric Lighting Act, 1882, provides that “а con- 
sumer shall be entitled to a supply on the same terms on 
which any other company or person in such part of the area is 
entitled under similar circumstances to a corresponding supply.” So 
far as is known, {Бе words in italics have not yet been judicially 
interpreted ; and it is at least arguable that the circumstances of a 
case like the present are so extraordinary, as to justify a higher 
charge. Sec. 18 of the same Act, which provides that supply must 
not be used so as to “ improperly interfere with the supply of elec- 
tricity to any other person," might also be consulted. 


LEGAL. 


ELECTRIC LAMPS AND CELLULOID ARTICLES. 
City FIRE INQUEST. 


THE City Coroner, Dr. F. J. Waldo, on Friday, held an inquiry 
under the City of London Fire Inquests Act, into the cause of an 
outbreak of fire on the 13th inst. at a shop, 63, Bt. Paul's Church- 
yard, occupied by Мевагв. Saqui & Lawrence, jewellers. The 
proceedings occupied nearly four hours, but for the most part they 
were uninteresting, and hardly any of the witnesses hazarded a 
guess as to the origin of the fire. ° 

Mr. E. Lunge, barrister, represented Messrs. Saqui & Lawrence. 

The CORONER, in opening the inquiry, gave a historical sketch of 
the powers of Coroners to inquire into the causes of non-fatal as 
well as fatal fires. The City of London Fire Inquests Act revived, 
he said, in the City the power which the Coroner lost in 1887 by 
the passing of the Coroners’ Act, and it had worked well as a 
deterrent against inoendiarism. The fire in question broke out at 
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on the 13th inst., and firemen arrived at the spot within four 


5 p. m. 
лө of its discovery. The shop was lighted by means of unpro- 
tected flexible electric pendants. This was the third fire on the 


premises reported to, and visited by, him during the past four years. 

The first fire occurred in the same shop, and it was reported as 

being caused by a defective electric circuit, a fuse being blown 
` кеп being tested by an employé of the City of London Electric 

Lighting Co. At an inquest on the second fire the jury were 
unable to ascertain the cause. SNAP 

Mr. Sager stated that the two fires mentioned by the Coroner 
did not originate in the shop, and it was news to him that there 
had been а fire on his premises. One fire originated in the same 
building, but his shop was protected by iron sheeting, and was 
only damaged by heat, smoke and water. | 

RionaRD FREDERICK Mackway, the manager of the shop, stated 
that be was standing at the counter on the afternoon of April 13th 
when there was a sudden flash, and the inside of the window case 
was blown in. He had no idea how the fire occurred. He had 
noticed no irregularity in the electric lights, none of which had 
erer gone out suddenly. In 1903 an inspector of the City of London 
Electric Lighting Co. was testing the meter, and there was an 
“earth circuit.” 

Inspector Moony, of the City Police, said some very inflammable 
material was burning in the bottom of the show-case when he 
arrived on the scene. 

Superintendent CHARLES ALLISTON, of the London Salvage Corps, 
followed the firemen to the shop, which he found well alight. There 
was a strong smell of camphor, and, apparently, some celluloid was 
‚ burning in the windows. He instructed one of his men to cut the 
wires, several of the firemen having had shocks. He had been over 
the premises since the fire. 

The CoRoNER: Have you formed any opinion as to the origin of 
the fire ? 

Superintendent ALLISTON: I am not an electrician, but it was 
megested at the time of the fire that it was an electric light fire." 

Do you mean a fire caused through a defective electric circuit ?— 
Probably that, or a lamp against a celluloid article. I have seen 
celluloid articles burnt by the heat of an electric lamp. А short- 
circuit would light a celluloid comb, of course. 

There was an explosion, the manager says ?—-That would probably 
be an expansion of air in the air-tight window case. 

Are these electric light fires on the increase ?—Yes, we have 
had several. 

Mr. LusGE: It is not easy to provide against a short circuit ?— 
No. 

You have heard of the accidental overcharging of the wires from 
the central station ? —I have heard of it, but I cannot prove it. 

Engineer SIBLEY, of Redcroes Street Fire Station, informed the 
Coroner that he came to the conclusion that the fire was caused by 
a short-circuit or a fusion of wires. 

Mr. Новлтто Влост said in 1903 there was a slight outbreak in 
his shop caused by a short-circuit. Ап inspector of the City of 
London Electric Lighting Co. was inspecting the meter at the 
time, and the company paid for the damage. "There was not a big 
stock of celluloid at the shop. He had no doubt the fire was 
caused by a short-circuit. 

Tuomas ARTHUR Davis, an electrician in the employ of Duncan, 
Watson & Co., of Charing Cross Road, stated that he put in the 
fittings in Messrs. Saqui & Lawrence's shop after a fire had damaged 
the premises. They were high-voltage fittings. He ran new wires 
from the distribution boards to the window and put in flexible 
pendants. If there was a short circuit in the window case, the arc 
would be so short that there would be no danger of fire unless a 
celluloid article was in close proximity to it. 

Mr. LuscE: The workmanship and the materials were of the best 
quality? Yes. There was a test by my firm and also by the 
lighting company. 

The Совохев: Do you consider there is any danger of fire from 
these flexible wires ?— No. 

THOMAS @ковов Watts, inspector of the City of London Electric 
Lighting Co., could give no opinion as to the cause of the fire. The 
pressure was 204 volts direct current. He thought the fittings 
were quite satisfactory, and they were all in good condition when 
connected. The fuses were in good order and of proper size for 
the circuits they had to control. On inspection he found that two 
of the fuses were blown. There was a standard test of the com- 
pany, and unless work was up to the standard the installation 
was not passed. The fittings were examined to see if they were 
suitable for the installation. 

The CORONER : Is the flexible pendant suitable ?— Yes. 

Supposing there was a short-circuit ?—It is quite possible that 
there would be sparks, and anything inflammable might be caught. 
The thing is protected by the emall fuses on the distribution 


The following verdict was given :—The jury are of opinion that 
the cause of fire was the close proximity of celluloid goods to the 
electric lamps or wires in thé window. a. 

The Совохкв:. You do not commit yourself as to short circuit? 

The Fonruax: We cannot say it was an absolute short circuit. 

The Совонюв: At any rate it was an electrical fire? 

The Forman : There was nothing else there. 


THEBMIT, LTD., v. WELDITE, LTD. 


Chancery Division of the High Court on Saturday, Mr. 
Warrington delivered his reserved judgment in this im- 


1х the 
Justice 


portant test action, by which Thermit, Ltd., claimed to restrain: an 


- 


alleged infringement of certain patents for improved methods in 
the reduction of metals from their compounds, and aleo for utilising 
the heat of the reduction for the purpose of welding other metals. 
It was alleged that defendants bad int ripged the patents at their pre- 
mises, 28. Victoria Street, Westminster, at the depót of the Man- 
chester Corporation tramways, and the permanent way yards of 
the Corporation tramways of Leeds, Salford and Glasgow, and at 
the Camberwell depôt of the London County Council. The defence 
was a denial of the validity of the patents. | 

Mr. Astbury, K.C., Mr. Sebastian, and Mr. Colefax appeared for 
the plaintiffs, and Mr. Bousfield, K.C., and Mr. Walter, K.C., for 
the defendants. 

Мы, case occupied the attention of the Court 

vs. | Е 
Sir James Dewar, Mr. Horatio Ballantyne, F.I.C., Mr. Holt, 
engineer of the Leeds Corporation, Mr. Holford, tramway manager 
at Salford, Mr. James Dalrymple, manager of the Glasgow Cor- 
poration tramways, Mr. Dugald Clerk, and Mr. Charles Vernon 
Boys were called on behalf of the plaintiffs, and Mr. James Swin- 
burne, Mr. Н. F. К. Picard, of the firm of Messrs. Sulman & Picard, 
metallurgical chemists, and Mr. Isaac E. Winslow gave evidence in 
support of the defendante' case. 

The facts of the case and tbe contentions of both sides are fully 
set forth in his Lordship's judgment, which we give verbatim :— 
The plaintiffs are the registered owners of three letters patent, all 
of which are said to bave been infringed by the defendants. The 
first of these three letters patent, No. 16,685 of 1896, is for an 
improved method of producing metals from their oxides, sulphides 
and chlorides. The other two are for a method of employing the 
metal so produced, and the intense heat generated in its production 
for the joining of separate pieces of metal. The principal 
practical application of the three inventions is in the joining in 
situ of tramway rails. | 

The defendants deny infringement, and attack the validity of 
the patents upon a number of grounds. In the case as finally 
presented at the Bar, these were reduced, as to the patent of 1895, 
to the following, namely, want of subject matter, prior user, 
lack of utility in reference to certain metallic compounds specified 
in the defendants’ further particulars. As to the patents of 1901 
and 1902, the attack on the validity of the patents was not pressed, 
except that it was contended that unless a particular construction is 
adopted, which, as the defendants say, would entitle them to 
succeed on the issue of infringement, the patent of 1901 is lacking 
in subject matter. 

Aluminium has a strong affinity for oxygen, and if mixed in a 
powdered condition with the oxides of certain metals, and brought 
to the temperature of fusion, it combines with the oxygen in the 
compound. The result is a molten mass consisting of (1) alumina 
вар or oxide of aluminium, and (2) the pure metal. The heat 
developed in the process of combination is extremely intense. I 
was told that in the case of iron it is about 3,000? C. Aluminium 
bas a similar affinity for sulphur and chlorine, and acts in а similar 
manner on the sulphides and chlorides of certain metals. 

In the year 1894, Claude Vautin obtained letters patent for ' An 
improved process for the extraction of metals from oxides and sul- 
phides.” This was in effect for a practical means of utilising, for 
the production of metals in а pure state, the affnity I have 
mentioned and the high temperature developed in the combination 
of the aluminium with the oxygen or sulphur. 

No express directions are given in the specification of 1894 as to 
the mode in which the temperature necessary to start the reaction 
is to be obtained, but it is common ground that it was to be by 
external means. In fact, this invention does not seem to have been 
put into practice, except by Vautin himself and his assistants. The 
means employed were, in the case of large crucibles, heating in 
a coke furnace, and in the case of small ones, heating by means of 
a blow-pipe flame applied externally and over a considerable area. 
Jt was found that in the case of some metals, and notably in that 
of iron, the reaction when brought about by external heat was of 
во energetic a character as to partake of the nature of ап explosion, 
and to occasion the loss of a large portion, if not the whole, of the 
material. In the case of some metals, and particularly chromium, 
the reaction was quieter. The invention for which the letters 
patent of 1896 were granted was intended to meet the difficulty I 
have mentioned. The specification of this patent requires some- 
what careful consideration. I need say nothing about the provisional 
specification; I ро аб once to the complete. That commences with cer- 
tain statements of fact, and it is called “ An improved method for the 
production of metals and alloys." The first paragraph is as 
follows: “If metallic compounds containing oxygen, sulphur, or 
chlorine, for instance, oxides, sulphides, and chlorides, are heated 
with aluminium "—I take it that means in connection with 
aluminium, in contact with aluminium—''the metal of the com- 
pound is separated out. When the aluminium is employed in 
excess, an alloy of aluminium and the metal of the compound is 
obtained. If different metals are reduced at the same time an 
alloy of these metals is obtained. This method may also bc em- 
ployed for the production of an alloy of a metal or metals with a 
metalloid or with metalloids as silicium "—which is the same thing 
as sil icon— arsen, and so on. The aluminium should be em- 
ploved in а finely pulverised state if good results are to be 
obtained, and ib is necessary to heat only a little portion of the 
whole mixture.to the temperature of reaction. After having 
brought this little portion to reaction by the heat of a flame, or of a 
burning piece of magnesium or by electricity, the adjacent parts of 
the mixture are ignited successively and automatically by the 
parts already in reaction; by this method a very soft reaction 
without expiosions is gained.“ I pause there for one moment. 
The first of those paragraphs from line 15 to line 21, merely states 
in general terms.the effect of the reaction when certein metallic 
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compounds are heated with aluminium; and I think that state- 
ment is plainly confined to those metallic compounds with which 
the reaction can take place when they are heated with aluminium. 
The section of those two paragraphs, beginning at line 22, as 
will be seen hereafter, is a statement in general terms of 
the natnre of the iavention which he is afterwards going to 
describe. I now come to а paragraph beginning at line 29:— 
“ When the whole mixture of the pulverised aluminium and the 
compound to be reduced, is heated to the point of fusion by an 
exterior source of heat, such an energetic reaction takes place that, 
by its vehemence, a certain quantity of the material is ejected апа 
thrown out of the crucible before the reduction of the compound is 
fully effected, so that the said quantity of material and the fuel 
consumed for heating the same are wasted as far asthe operation is 
concerned.” In that paragraph he is obviously referring to the 
process, as he bad previously described it in the specification of 1894, 
and he is pointing out the defect and difficulty to which I bave 
just alluded. Then he comes to a paragraph which begins at line 
35 :—'' Now, it is the object of my invention to remedy this defect 
or loss, and to this end I cause, as already mentioned, the reaction, 
instead of taking place simultaneously throughout the whole mass, 
to take place at one point or place only of the mass; in other 
words, I initiate the reaction at a certain point or place in the 
тава, and then cause it to proceed or spread from this portion of 
the mass to the remaining portion of the ssme," There he is going 
back to the second paragraph, and pointing out how that which he 
has mentioned in that paragraph will meet the difficulty which he 
has mentioned in the third paragraph. Now he goes on to show 
how he is going to do it. “To start the reaction I may, for 
instance, ígnite the mixture of pulverised aluminium and of one or 
the other of the compounds above mentioned in a finely pulverised 
state "—now the next words, I think, are very importaut—“ (or, 
more precisely, а small portion of that mixture) by means of a 
blow-pipe flame directed against it, or by means of a piece 


of sheet or band magnesium which is inserted into that 
portion of the mixture, and is then ignited. I prefer, 
however, to make use of а special igniting mass for 


starting the reaction, such igniting mass being composed of a 
similar mixture to that to be treated, but which generates greater 
heat and gives rise to a more intense reaction on being reduced. 
The combination or compound forming the mixture must, therefore, 
be easily reducible, and 1 may mention as examples of such a 
mixture, oxide of lead and baric peroxide with aluminium, but 
other similar oxides and peroxides, may be used, if desired, in com- 
bination with aluminium.” Now, again, I pause there for one 
moment. I think it is quite plain that when he speaks of starting 
the reaction and gives those instances of the means by which it 
may be done, he is referring entirely and exclusively to the em- 


ployment of those means for igniting the mixture inside the 


crucible, With regard to the blow-pipe flame, for example, the 

blow-pipe flame, he says, has to be directed against it, and the 

" jt " there is the small portion of the mixture. Therefore what he 
is thinking of is a blow-pipe flame which is to be directed 

immediately and directly on the mixture to be ignited and not on 

the outside of the crucible. With regard to the other means—that 

is to say, the bit of sheet or band magnesium, or the ignition 

powder, that heating internally is intended there can be no doubt 
whatevér. Now I go onto read the further description on page 3, 
line 3 :—“ The igniting mass may either be loosely strewn upon the 
material or mixture to be treated, and may be ignited by a 
magnesium band or by & match, or it may be formed into balls or 

similar bodies by pressure, or by means of a suitable cement, and a 

magnesium band may then be put into each of the said balls or 
bodies. The latter are slightly pressed down upon, and into the 

material or mixture to be treated, and when ignited they start 

the reaction of the said material or mixture. The reaction may 
be continued by adding fresh material to that contained in the 
crucible, and I prefer to press the said fresh material into the shape 
of cubes, prisms and the like.“ Again I pause there for one moment. 
As I understand, the method which is actually in practice adopted 
by the plaintiffs, and which I saw when the experiments were being 
conducted before me on March 13th, is that of ignition powder. 
A little ignition powder is put on the top of the mixture in a crucible 
and lighted with a match, and in about 30 seconds the whole con- 
tents of the crucible are in a molten condition of the intense heat 
which I have already mentioned. The only point which is men- 
tioned for the first time in this specification in that paragraph, is the 

continuation of the process by adding fresh material. That seems 
to me to be a point of considerable importance in this specification, 
because, at all events, with oxide of iron and those as to which the 
reaction is violent, it would have been impossible to add the fresh 
material under the process involving external heating. It could 
only be done where the reaction, as in this case, is quiet, such ав ir 
here described. І ро on to read the next two paragraphs. He says: 
“The aluminium may be replaced by a mixture or an alloy of 
aluminium and magnesium. By making use of the improved method 
above described, I am enabled to produce refractory metals, such as 
chromium, manganese and the like, in large quantities, and on a 
commercial scale ; and I can also produce alloys of refractory metal, 
as well as of a refractory metal, with aluminium, and also of a 
refractory metal or metals with an alkali metal or metals, with a 
metal or metals of the alkaline earths, with the metals of a 
rare earth or earths, and so on. The metals are gained perfectly 
free from carbon, silicium” (or silicon) "and other impurities, 
and that is a great advantage of this method.” I am satisfied on 
the evidence that the statements of fact contained in those two 

paragra phs are true. 

which he gives more detailed examples of how he carries it into 
effect, and so far as the describing part of the specification is 
concerned, I need only read two lines at the bottom of paga 3, 


I now pass over a part of the specification in 


because some stress is laid upon them on the part of tbe de- 


fendants. After giving certain examples, he says :—“ In the same 
manner all the metals or their alloys, as already mentioned in 
the first part of the specification, can be gained." It was sug- 
gested by the defendants that those words show that the inventor, 
M. Vautin, had deliberately informed the world that this process 
could be carried ont in such a manner with all the metals—that 
all the metals could be gained. In my opinion, to a chemist, as 


M. Vantin is, and to those to whom this specification was addressed. 


that wonld be an absurdity. It was known to chemists, as I 
shall point out more in detail presently, that there were certain 
metals with which neither aluminium nor а mixture of aluminium 
and magnesium would react at all. He then starts to claim his 
invention in nine separate claims. Nothing turns upon these, and 
I do not propose to read them, with one exception, namely, 
Claim 9, because а certain point was made about Claim 9 by the 
defendants. Claim 9 is as follows: “The described method of 
producing metals and alloys from metallic compounds containing 
oxygen, sulphur or chlorine alone, or two of orall; such method 
consisting in finely pulverising the compound, mixing it with 
finely pulverised metallic aluminium or aluminium and magnesium, 
heating a small portion of the mixture to start its reaction and after- 
wards adding the remaining or main portion, so as to heat it from 
the heat of reaction of the first portion, whereby the reaction auto- 
matically spreads throughout the whole mass, substantially as set 
forth.” That refers to the two or three lines on page 3, lines 9 to 
11, about continuing the process. It was said by the defendants 


that that Claim 9 would cover the hesting by external heat of the 


small portion, and then the adding of the further portion, and that, 


therefore, it was anticipated by the patent of 1894, or at all events, 


the claim here made was without sufficient subject matter. In my 
opinion, that is not the construction of the claim. I think if you 
read the claim with а view of sscertaining its real meaning, and in 
reference to the description which has been contained in the 
previous part of the specification, he is in that claim, as in all 
others, referring to the internal heating, the heating the small 
portion of the mixture internally, and then afterwards adding the 
mixture in the way in which he has described on page 3, as I have 
mentioned. 

To sum up what I have said in reading the specification with 
reference to the true construction of it; in the first place, bearing 
in mind, as I have already stated, that it is intended to be read by 
chemists, I am of opinion that it must be read as referring only to 
those metallic compounds which are capable of reduction by the 
action of aluminium; in other words, it is a supplement to the 
specification of 1894, substituting internal for external heating as 
the means of producing the temperature of reaction. Secondly, 
the internal heating is to be of a strictly local character affecting 
only a small portion of the mixture, leaving the rest cold. Thirdly, 
Claim 9 is intended to be confined to the internal heating of the 
small portion, and does not comprehend external heating of such 
small portion. The defendants contended that the claim ought to 
be construed in the more comprehensive manner, and so construed 
is too wide. I think the narrower construction is correct. If the 
specification is construed as I think it ought to be, then in my 
opinion, on the evidence there is ample subject matter, and the 
defence of want of subject matter, therefore, fails. 

With regard to prior user, there is no evidence of interna] 
heating having been employed to produce the temperature of 
reaction, and this defence, therefore, also. fails. 

There remains the defence founded on the fact that the process 
will not work with certain metallic compounds. This defence is 
expressed as follows in paragraph 5 of the Particulars of Objections: 
„The said alleged invention is claimed generally as operating with 
all oxides. The alleged invention is wholly useless with many 
oxides, and the results alleged cannot be obtained.” The 


defendants were required to give further particulars under this 


head, and those further particulars were as follows: ‘ The 
following metallic compounds are amongst others useless as alleged 
in paragraph 5 of the Particulars of Objections: Magnesium oxide, 
thorium oxide, barium oxide, sodium sulphide, potassium sulphide, 
magnesium sulphide, sodium chloride, potassium chloride, maynesium 
chloride.” The suggestion of fact contained in paragragph 5 of the 
original Particulars as limited by the further particulars is true. 
The invention is useless with the compounds there mentioned, and 
the results cannot be obtained. But the answer, in my opinion, is 
that the suggestion in the Particulars as to the scope of the claim is 
unfounded ; it did not extend to ‘all oxides, sulphides or chlorides, 
but only to those which are capable of being reduced by aluminium 
under the conditions described in the specification. There are 
certain compounds in reference to which a chemist could say from 
thermal data readily accessible whether they would or would not 
come within the above description. There are others which are on 
the border line, and it might be necessary as to those to try by 
experiment, but the experiment would be merely for the purpose 
of ascertaining whether a particular compound answers a certain 
description sufficiently indicated in the specification; and the fact 
that in certain cases an experiment of that kind might be 
necessary, ought not, in my opinion, to affect the validity of the 
atent. 
j Now, with regard to infringement. The defendants have beyond 
question carried out the reduction of oxide of iron in the manner 
described in the specification, with one exception, namely, that 
they have replaced a small portion of the aluminium by silicon, 
another metal capable of reducing oxide of iron. In my opinion, 
the true result of the evidence on this point is that this change is 
a mere colourable variation; that the reduction, notwithstanding 
the variation, continues to be substantially a reduction by alu- 
minium such as is described. I find this most clearly stated by 
Mr. Ballantyne in answer to Questions 905, 906 and 907, and th 
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datement І accept. Viewing the question in this light, I have 

not, in my opinion, to consider, and do not determine, whether on 

the evidence a mixture of silicon and aluminium was a known 
chemical equivalent for aluminium. 

The pateat of 1901 is described by the patentee as A new and 

improved process for welding metals.” The defendants’ case in 

reference to this patent is that they have not infringed, because on 
the evidence it is not proved that the pieces of metal on which 
thev have operated were actually welded together. Further, they 
ay that if the patent covers а mode of joining such as they are 
roved to have practised, namely, without welding, then the patent 
is void for Jack of subject matter. The material facts are as fol- 
lows:—In the year 1599 Dr. Goldechmidt, the patentee of 1901, 
obtained Letters Patent for an improved process for welding 
metals. The essence of this invention was the employment of the 
intensely Lot fluid resulting from the chemical process described in 
Vautin’s specification of 1896, to bring the two metal surfaces to be 
joined to such a temperature that under pressure welding could 
take place. This was effected by pouring the hot liquid into a. 
mould surrounding the joint. The hot liquid in the crucible con- 
sists) of aluminia slag and pure iron. The iron is the heavier, апа 
in the application of this process it was essential to keep the iron 
from coming in contact with the pieces to be joined, and accord- 
ingly provision was made for ensuring that the aluminia slag 
should first make a protective covering, the iron being poured into 
the mould only after this had been done. The fanction of the iron 
in this process was only to create or communicate the necessary 
amount of heat. Another method of joining metals known and 
practiced before 1901 was Falk’s method, which consists simply in 
casting iron, at the crdinary temperature of molten cast-iron, 
round the joint. The patentee of that process suggests that this 
cast-iron will adhere to the two sides of the joint, and will 
thes hold together. On the evidence before me, I doubt whether 
it would adhere with sufficient strength to make a firm con- 
nection, and Falk met this by providing holes on either side of 
the joint, into which some of the cast-iron would run, so that the 
pieces to be a ales be held together by a link of cast-iron. 

I now come to the specification of 1901. The patentce describes 
his invention as follows:—He says, “Му invention relates toa 
new and improved process for welding metals. In the processes 
known up till now for welding metals with the aid of the heat 
produced by the chemical reaction between aluminium and oxides 
of metals or other oxygen-containing metal compounds (especially 
oxide of iron) the reaction mass ia uscd only as calorifyirg agent, ә 
and the metal produced by the reaction serves only as a heat con- 
ductor. Therefore, in these alumino-thermo processes, care ж 2 
taken that the molten alumina slag at first came in contact witt th 
pieces to be welded, and only after the same had formed «i! e 
tecting cover or coating around the pieces, the molten me; и 
cast around the welding pieces. In most cases this succes ча was 


place already by the mere casting of the reaction mass Sion Е 
dücible or melting pot, as naturally at first the alum „опо: Пе 
dina floating 


above flows out, and afterwards the metal. Hereby it V. 
that the molten metal could come in direct contact wii As avoided, 
pieces to be welded and that this metal could join d the metal 
pieces.” So far he ів describing the process of 189°; with the metal 
process it is attained that the molten metal com ©... BY my new 
tact with the welding pieces, or with part of t) “8 directly in con- 
metal may partly join with the pieces, theretrie Same, 80 that the 
joints, whereupon the whole reaction mags Ье’. strengthening the 
calorifying agent for the welding process, The, Eins its operation as 
described as, for example, used for joining C process shall now be 
with reference to figs. 7, 8 and 9 of the dra ails or the like, and 
he there describes, which I need not read, oi wings. The process 
cucible containing a mixture of ferric ox . ОГУ this—that а 
placed in a tripod over the faces to be joiner ide and aluminium is 
by a mould; the crucible is provided , і: These are surrounded 
bottom. The reaction being effected, tvi with a tap hole at the 
and the iron flows out, first surroun ne tap hole is opened, 
the rails to be joined, the alumin- 9198 the lower part of 


of the mould and covering the v, ''m filling up the rest 
The patentee then proceeds as per part of the rails. 
“The aluminia 


flowing out after the iron has a doub} follows : 
be joined. Firstly, the heating attaine * effect upon the pieces to 
the welding of the joining faces, a8 d by the same may effect 
sufficient pressure is applied to them hesuming, of course, that a 
the upper part of the rails prevents; secondly, the heating of 
near the joining faces which bendin р bending up of the rails 
away until now, in similar processes, 18 UP Was tried to be done 
down by means of clamps and the by holding the joining faces 
certain modified modes of carrying like. He then describes 
Which Imay pass over. On page 4 {out his invention in terms 
follows: "Tt will be seen that the jWat line 38, he sums it up as 
den are produced partly by welding Qus produced by this pro- 
and partly by surrounding the same | the joining faces together, 
strength and elasticity of extension with metal. Hereby a great 
\у нв Process, not only the therm cM of the joints is „ 
at the same time th i - energy of the reaction, but 

е physical quali ties of the metals are used 


in that way, that thes i 
р e physical qua. . \ 

гош for the purpose produced pe Ts become ern жыйна) 
Joining of the metal pier = eee to the known 


process "—he is now r i ; 
casting metals around the eee rh , to Falk —“ consisting in 
new process described above, a botes of the rails, I obtain by the 
"Y cast around the rail-foot, wit as’ Welding or joining of the 
28 high superheat of the metal, w. h this rail-foot by reason of 
joined hat one continuous metal “OWhereby the joining faces are во 
follows ease I think I must Ifiece is formed.” 
ы “(1) Ргосевв оё joinip.r fread the claims. They are as 
ing by the reaction taking metals by means of the heat 
p place between aluminium and 


oxygen containing metal compounds, consisting in bringing one 
part of the metal pieces to be joined together in contact with 
the highly overheated molten metal arising from the reaction, 
while the other part of the metal pieces is brougbt in contact 
with the molten alumina-slag, substantially as and for the purpose 
set forth." Then “ (2) Process of joining metal pieces consisting 
in surrounding the ends to be joined with a mould, into which the 
highly overheated molten metal and molten alumina-sleg are cast, 
in such manner, that the parts to be welded come in contact with 
the molten alumina, while the other parts come into contact with 
the molten metal, substantially as and for the purpose set forth.” 
I pause there for one moment. He points out there that if there are 
parts to be welded the almina-slag comes in contact with those parte, 
whereas the other parts come in contact with the molten metals. 
Then “ (3) Process of joining metal pieces, consisting in surrounding 
the ends to be joined with а mould, over which a crucible provided 
with а tap-hole in the bottom is situated, bringing into the crucible 
a mixture fit for the alumina-thermo-process, bringing the mixture 
to reaction and then opening the tap-hole, thus causing the pro- 
ducts arising from the reaction to flow round the ends to be joined, 
substantially as and for the purpose set forth." Then claim 4 I do 
not think I need read, because this only refers to a particular form 
of tap-hole, or rather to the mode in which the tap-hole is to be 
stopped. | 

Now what is the real meaning of this specification and its claims? 
In my opinion they mean no more than this: I show you a means 
whereby you can effectually join two rail ends or other pieces of 
metal by means of the alumino-thermal process in such a way that 
you can, if you are so minded, actually weld the two ends together, 
or some parts of those two ends, and you will in any case join 
them effectually by means of the superheated iron, est топпа the 
lower part, which owing to its heat, will.&écome united with the 
joining pieces.” I cannot think that the actual welding of the 
whole of the joining face, was essential to the patentee's claim. 
He, no doubt, contemplated a welding, but I think he would be 
within the patent au carrying out the process as there described, 
but so arrangifig the materials that there might be no actual 
welding, ot only a partial welding of tbe joining faces. I think 
that if4hown quite plainly by Claim 2, and I think it is 
shows, also by the passage on page 3, beginning at line 17 
aD" ending at line 23. Even if the specification is so construed, I 
And, contrary to the defendant's contention, abundant invention in 


the application of the superheated iron for strengthening the jointe, 


and, therefore, sufficient subject matter for a patent, even according 
to this construction of it. In the view I take of the ambit of thie 
invention, tbere is no question that the defendants have infringed 
the Letters Patent. 'They have done the very thing described in 
the specification, except that an actual welding of the faces was 
not effected. But I find, further on, the fact that even if actual 
welding is an essential part of the claims, the defendants threatened 
and intended to effect this, and that it was by accident rather than 
by design that, iu the cases of which evidence was given, this was 
not done. 

The patent of 1902 is merely for an improved mould for use in 
the 1901 process. Taken by itself there is really no dispute either 
as to infringement or validity. 

I find as the result of the whole case that the plaintiffs are 
entitled to an injunction as to all the patents. | 


f 


BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTURING Co., LTD., - 
‘ 
v. MERSEY RainLwav Co. 


THis case came before the Court of Appeal, consisting of Lords 
Justices Moulton and Buckley, on Tuesday, on the appeal of the 
defendants from an order Mr. Justice Sutton, reversing the order 
of the Master, which directed that further proceedings under the 
writ should go to arbitration. 

Mr. AsTBURY, K.O., with him Mr. Sua vw, in support of the appeal, 
said that the matter arose in this way : In July, 1901, the defendant 
company were then working with steam; they agreed to electrify 
the undertaking, and entered into a contract with the plaintiffs, by 
which the plaintiffs were to electrify the railway for £600,000 odd. 
In the contract there were a great many details as to debenture 
issues, and things of that kind, as to payments. The contract pro- 
vided that the contractors should execute all the works in accordance 
with the specification, and to provide all necessary things for equip- 
ping and completing the railway, so as to enable the traffic to be 
worked by electrical power. Another condition of the contract was 
that the contractors should, if required to do so by the company, 
provide the company with £240,000 cash, in order to enable it to 
redeem its debentures, so as to prevent any interference during the 
construction. Provision was made as to payment, and everything 
was paid by the defendants except the final payment of 
£33,600, which was the balance of the contract price. The 
contract also contained the full arbitration clause. In 1904 
the plaintiff company claimed that the works were completed, 
that the trains were running, and that the power station was in 
working order, but the defendants bad three large engines to make 
the power, and defendants said that they were too light, and that 
they were coming togrief. The plaintiffs held that defendants ought 
to pay the balance of the contract price, but the defendants said 
that they ought to have the power station put right first. An 
arbitration took place before two arbitrators and an umpire, who 
was Lord Dunedin. The arbitrators and Lord Dunedin went and 
examined the whole system, and in the middle of that arbitration 
the third engine in the power station came to grief. The plaintiffs 


. said they could not keep it up any longer, and it was arranged 
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that the parties should meet and try to come to an agreement. 
In July,1904, they did come to an agreement, and amongst the 
terms was one that the £33,600 should be paid by the defen- 
dants to the plaintiffs—half after the expiration of three 
months after the works were fully completed, and the rest nine 
months after it. The defendants had to issue to the plaintiffs 
de bentures to pay this, and all proceedings in the arbitration were 
to be stayed, with liberty to apply; 15 other differences and disputes 
were referred to the same Court. Lord Dunedin believed that as he 
had taken the matter up, he ought to finish it, and he agreed to 
finish the arbitration, which was now going on before him on the 
counterclaim by the defendants. In the state of things on February 
8th last, the plaintiffs issued the writ in the present action, when 
the fresh hearing of the arbitration was then in contemplation. The 
plaintiffs claimed the money under the agreement before stated, and 
the declaration that they were entitled to the £33,600. They 
claimed, further, that the contract work was completed within the 
meaning of the agreement. Defendants then moved to stay the 
action, and an order to stay was made by the Master on March 
19th, and the learned Judge reversed that order. That was the 
order appealed from. 

Mr. DisTURNAL having supported the order of the learned Judge 
on behalf of the plaintiffs, 

Lord Justice Мооітом, in giving judgment, said the appeal must 
be allowed. Looking at the writ, he was satisfied and convinced 
that the disputes in question were disputes which, at the date of the 
writ, were old standing. In these circumstances, he thought that 


Tue action should be stayed, and the matter in dispute go to arbitra- 


tida, The coste in that Court and in the Court below would be the 
costs of we defendants, in any event. 
Lord Justice BUCELav concurred. 


AaincounT STEAMSHIP Co., LTD., v. EaSungy EXTENSION, &C., 
TELEGRAPH Co., LTD. ` 


Тніз case came before the Court of Appeal on 54v-rday The 
appeal was brought from the decision of Mr. Justice Bray à points 
of law raised prior to the trial of the questions of fact in 8 -laim 
made by the plaintiffs for damage against defendants. 

The MASTER OF THE ROLLs, in giving judgment, said he thougl, 
the language of Mr. Justice Bray's declaration was dangerous, but 
the language of the appellants’ notice of appeal was wrong. The 
actual value of the anchor and chain was not necessarily the full 
measure of compensation which the company agreed to pay, and in 
a case like this, where there was no other anchor on board, it seemed 
to him primd facie that it was not adequate. On the other hand, 
the language used in this declaration seemed to him to open a field 
of inquiry which was very wide, and which might result in 
grievous injustice to the shipowner. He thought the proper order 


for them to make was to modify the fifth declaration so that it 


should read, Further, the liability of the company under the 
terms of notice is to make compensation for the sacritice of the 
anchor and chain sacrificed, but not further to pay damages result- 
ing from such sacrifice." 

Lords Justices BUCKLEY and KENNEDY concurred. The former 
pointed out that the alteration of thc declaration would leave open 
what was the proper amount as representing compensation for the 
sacrifice of the anchor. A large part of that which was claimed 
here was far outside anything of that character. They ought not to 
state what was the proper measure of the compensation, but, as a 
matter of principle, it was to be compensation for the sacrifice of 
the anchor. 

No costs of the appeal were allowed. 


Lxxch т. Macartney McErRov & Co., Lrp. 


In regard to this action, which was reported in our last issue, and 
in which plaintiff was awarded. £250 damages on Thursday, 
April 25th, Mr. Justice BiNGHAM announced that he would grant 
а stay of execution, but he should report to the Court of Appeal, 
if there was appeal, that in his opinion the verdict was right, but 
the damages were excessive. The only matter, therefore, open 
for discussion would be the question of the amount of damages, 
and he should suggest а reasonable amount. 


\ 


MARYLEBONE Вовоссн Councit v. BENDON. 


In the Marylebone Court, before Judge Selfe, on April 26th, this 
action came on for trial. It was brought to recover a sum of 
£61 5s. for supply of electricity to the defendant's premises at 
Finchley Road, N.W., and this the defendant had paid into court, 
counter-claiming for breach of contract in changing the system and 
electric supply from 100 volts to 240 volts, and also for breach of 
the County Council and Board of Trade regulations in carrying 
out the same by not making the necessary alterations in the wiring 
to give sufficient insulation for the increased pressure. It was 
further alleged that the defendant’s house had been rendered 
unsafe and dangerous to life by risk of fire and leakage, and 
that, in order to remedy these defects and render the installation 
safe, a complete alteration of the wiring of the premises was 
necessary. 

Mr. ELLIS GRIFFITH, for the defendant, stated that the action, 
which was а very important one to consumers of electricity in the 
district, had been settled by the Borough Council taking the money 
out of Court and undertaking to re-wire the defendant's premises 
and carry out such alterations as were necessitated by the change 
of system, and also to properly reinstate all decorations. Ne asked 


JF 


that judgment be entered accordingly. Hesubmitted that in view 
oe the importance of the case costs should be given on the higher 
scale. 

According to the Standard, his Honour said it was scandalous 
that an action of such importance should be remitted from the 
High Court to the County Court. In addition to the Borough 
Council paying an enormous sum for the installation, it meant they 
would have to re-wire the whole of the district. The Judge added 
that he had no power to grant coste other than on scale C, but 
having regard to the fact that it was a case of such importance, he 
directed that they be taxed on scale С, with all special allowances 
and costs under extended jurisdiction of the 1903 Act. 


Norwich CoRPORATION v. NORWICH ELECTRIC TRAMWAYS 
Co., LTD. 


Tuis arbitration case was opened in Queen's Bench Court 2 on 
April 18th, and occupied а number of days. Mr. Alfred Lyttelton, 
M.P., sat as arbitrator. According ќо а Norwich paper, the issue 
was the old dispute as to the upkeep of the roads in those 
thoroughfares through which the tramways are laid. 


TRAMWAY CLAIM. 


BzeronE Mr. Justice Bray and а common jury last week, Mrs. A. Н. 
Foster was awarded £100 damages against the South Metropolitan 
Electric Tramways and Lighting Co., Ltd., and Messrs. Т. Tilling, 
Ltd., jointly, for injuries sustained by her in a collision between а 
tramcar and a horse omnibus on July 21st, 1906. 


BOURNEMOUTH CoBPORATION v. POOLE AND DisTRICT ELECTRIC 
TRAcTION Co., LTD. 


Тиш case came on for further consideration in the Obancery 
Division of the High Courts of Justice before Mr. Justice Joyce 
last Friday. With regard to three items in the dispute—Parlia- 
mentary deposit, £1,875; sundry debtors, £544; and cash in 
hand, £1,410, Mr. Justice Joyce had decided that all these three 
items did belong to the Poole Traction Co. in connection with the 
^ilways and works or management thereof, and therefore passed 

о the Bournemouth Corporation. The question for further con- 
Sidetion concerned a sum of £7,000, a bank loan; and the points 
as to \hether it was incurred in the ordinary course of business 
and wa outstanding at the appointed day, December 318, 1903. 
It had ben referred to the Oflicial Referee to ascertain the facts 
and to £O to the accounts. That report was now referred, and 
after argum nts by counsel, Mr. Justice Joyce said it was not clear 
that the терчү came to any definite conclusion. The matter must 
be referred b.e to him in writing from the Official Referee, and а 
clear indicatic ag to what the report decided. 


омру POWER PROBLEM. 


THE PROBABLE SOLUTION. 


THE power users Of 14ndon are awaiting with considerable 
interest the effect of the recent County Council Elections 
upon the electrical nation. There appears to be little 
doubt that the Bill whit, was promoted by the last Council, 
particulars of which appared in the ELECTRICAL REVIEW 
of November 2nd and 9h, 1906, will be very much modified. 

Parliament has indicyeq, through the mouth of three of 
its Committees in succeston, that it is satisfied that a com- 
prehensive scheme of Per supply is necessary, and has 
recommended that the ounty Council should be the con- 
trolling authority. But P2tiament has never yet recommended 
that the County Council hould itself be the trading body 
for supplying electric po er, and it would now appear as 
though this were unlikely o come about. But although that 
section of the present Bil which deals with the purchase by 
the Council of the existir, undertakings and the establish- 
ment at the Council's еле of a vast scheme of power 
supply is likely to be droped, it by no means follows that 
it is desirable to drop theCouncil’s Bill entirely, as is being 
suggested in some qualers; for the Bill of the I.. . C. 
contains a number of portant provisions for the pro- 
tection of the consumer, without which it would be much 
more difficult for the Солы] to safeguard his interests and 
those of the ratepayer when preparing to make an 
arrangement with privat enterprise for carrying out the 
work, which appears to be ta policy likely tocommend itself 
to those in power at Spring Grdens. To ensure this, and to 
enable the Council to negotia. fo the best advantage with 
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private enterprise, it would appear to require а Bill of its 
own. In fact, it is difficult to see how else the Council's 
control is to be secured. 

To obtain a Bill which, when handed over to private 
enterprise, сап be worked at a profit, it will be necessary for 
the Council to bear in mind the unfortunate experience of 
those power companies which, in order to diminish opposi- 
tion, whittled away their Bills until nothing was left worth 
having. Itis often asked why some of the power companies 
in this country have been во . successful, while others, 
apparently working in equally rich districts, have resulted in 
hopeless failures. An examination of the powers granted to 
these various authorities shows that the principal reason has 
been the weakness of the Bills obtained. In some cases the 
municipalities have succeeded in getting the “fat” areas 
entirely excluded ; in others they have compelled the com- 

ies to enter into agreements to supply at unremunerative 
prices. If the County Council makes a similar mistake it 
may, perbaps, somewhat facilitate the passage of its Bill, but 


when it obtains the powers they will be found to be of no value 


to any responsible private company. 

To give an example, the L.C.C. Bill at present contains 
the well-known “ Kitson " Clause, under which a supply for 
power purposes may be given in districts where lighting (and 
to a certain extent power also) is already being supplied- by 
municipal and private lighting authorities, in cases where 
the Board of Trade is satisfied that the consumer cannot 
obtain a supply equally well and equally cheaply from these 
lighting authorities. This will involve, of course, a certain 
amount of competition. It is true that competition will be 
limited to а comparatively small proportion of the total 
revenue which the lighting authorities in London are at 
present obtaining ; the power user at present provides 
probably less than one-tenth of the total revenue, although a 
somewhat larger proportion of the total output. But still 
for this there will be competition. 

The thing to be remembered, however, is that the pro- 
portion of profit derived from the power supply is very much 
smaller than the proportion of rerenue. This is clearly 
shown upon examination of the figures. 

It may be said that this load enables the working cost 
to be reduced, and to some small extent this is probably 
true. But when it is also argued that the power user should 
bear no share of the capital charges, it is obvious that this 
involves supplying him at the expense of the lighting con- 
sumer, even if the addition of the power load involved no 
additional capital expenditure. Asa matter of fact, in the 
winter the power load adds very considerably to the peak, 
and, consequently, to the capital outlay required on generating 
machinery and mains, while a proportion of the latter—that 
used for house services—is exclusively required and used for 
power purposes in many cases. 

Thus, the profit from power business at the low prices 
prevailing in London to-day cannot be very large, and must 
still further decrease if the tariff now proposed in the Bill 
of the existing lighting companies, which is the same as that 
formerly proposed in the Administrative Company's Bill, 
should come into force, for it will be remembered that the 
average price under this tariff was shown to be only about 
4d. per unit. Hence, although the power consumer brings 
load to the companies, he does not bring much profit in 
апу case, and in many cases it would seem that he is being 
supplied at a loss. 

The alternative policy before the County Council would 
be, instead of pushing forward with ita present Bill, after 
deleting the expenditure clauses, to make arrangements with 
the promoters of some of the other private Bills at present 
before Parliament. This alternative at first found favour at 
Spring Gardens, but upon examination it has been seen that 
this involves several difficulties, and would probably result 
in the Council’s not obtaining such good terms for the 
London ratepayer and consumer as it could secure with a 
Bill of its own. The first of these alternative measures— 
that of the Administrative Co.—is а permissive Bill only, 
merely enabling the company by agreement with the Council 
to exercise all or any of the powers which Parliament may 
confer upon the Council. It is obvious that this Bill itself 
euarantees no supply of power to the consumer. 

The second Bill is that promoted by the existing com- 
panies, of which particulars have already appeared in the 
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features аге :— 

(а) A reduction in the price of power in the companies’ 
existing areas. 

(b) A provision for bulk supply over a large additional 
area. 

(c) Permission to link up existing stations ; 

(d) Permission to amalgamate their undertakings, and 
put a stop to competition. 

(e) Permission to extend the date of purchase from 1931 
to 1:440. 

So far as the areas of the existing companies go, this Bill 
would undoubtedly provide a supply of cheap power to a 
number of users, although it gives no new benefits to con- 
sumers under 5 Kw. or to short-hour users. Moreover, as 
the areas covered by the existing companies embrace only 
some 16 per cent. of the total area included in the L. C. C. 
Bill, it does not offer that ** comprehensive ” solution which 
Parliament has recommended. In these outer areas it is 
proposed to sell in bulk to the existing authorities, who, it is 
anticipated, will thus be enabled to reduce the price of 
power to their consumers. There is, however, no guarantee 
that the consumers in the districts outside the companies’ 
areas, which happen to be the districts where power users 
most abound, will obtain any reduction in the price of power, 
and there is no obligation upon anybody to give the con- 
sumers in these districts power at low prices, although Par- 
liament has indicated that such an obligation is essential. 
Bat the linking-up of the existing stations will undoubtedly 
enable economies to be effected in the cost of prodaction, 
though whether these would be sufficient to enable power to 
be profitably sold at 1d. per unit, is a point that has to be 
proved. 

The section of the Bill, however, which is likely to meet 
with the greatest opposition in Parliament is not the proposal 
to link-up, which it is generally realised is reasonable 
enough, but the proposal to amalgamate, and thus to abolish 
that competition in the lighting business which the Board of 
Trade instituted in 1889 for the protection of the consumer. 
Whether competition among electric lighting companies 
is the best way of safeguarding the consumer is open to 
doubt. The sliding scale of price and dividend, the auction 


. clauses, and the other safeguards which Parliament has 


arranged in gas, water and power undertakings are probably 
quite as efficient. But competition is the safeguard which 
Parliament has provided in London, and the present House 
of Commons is hardly likely to abolish it: 

In conclusion, therefore, it hardly appears that either of 
the alternative private measures before l'arliament offers the 
same advantages to the public and the consumer, as would 
be offered by a first-class power scheme controlled by the 
County Council, but owned and worked by one of the existing 
or new companies or a combination, and it seems not impro- 
bable that this will be the ultimate solution of the difficulty. 


BUSINESS NOTES. 


Germany.—A company has just been formed at Witten, 
with a capital of £50,000, to be known as the “ Accumulator 
Gesellschaft in Witten.” » 


Belgium.—The Bell Telephone Manufacturing Co., of 
Antwerp, reports a profit of £19,810 for the last financial year. 


Recent Bennis Stoker Contracts.—A mong the con- 
tracts obtained between February lst and April 18th by Messes. 
Ep. BENNIS & Co., Lro., is one for eight chain-grate stokers for 
Melbourne; one from Amsterdam for 16 stokers and self-cleaning 
compressed-air furnaces with one conveyor; for the Llandudno 
Corporation the firm are to supply two stokers and compressed-air 
furnaces to the electricity works, this being a repeat order. We 
have before us a very lengthy list of the contracts recently booked, 
considerably over one-third of which are repeat orders, Those of 
electrical interest are as below: 

For the Electric Supply of Victoria, iti 
„ Ltd.— it chain grate Moran 1 

dor the Spenny у stati i - 
garth & Co., Did., Middlesbrough). Four chain grate а пег Кісћагдвопа, West 

For the Central Electric Supply Co., London (per Babcock & Wilcox).—8ix 
chain-grate stokers. i 

For the Llandudno Corporation Electricity Works.—Two stukers and com- 
pressed-air furnace (repeat). 

For the Gemeente Electriciteitswerken, Amsterdam.—16 stokers and com- 
pressed.air furnace, one conveyor 
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Trade Announcements.—Messrs. W. E. BURNAND 
and Co. haye removed to their new works, Chippinghouse Works, 
Lowfields, Sheffield, which are equipped with modern plent and 
are capable of dealing with treble the output possible in their 
former premises. 

Messrs, James Dowie & Co. have this week removed to 15, 
Water Street, Liverpool. 

Messrs. R. J. NicHorsoN & Co., of Manchester, announce that 
the growth of their business has necessitated direct representation 
in London, and they have therefore arranged for offices at 46, King 
William Street, E.C., where inquiries will receive attention from 
Messrs. Umney & Becket, who have charge of this end of the 
business, and who willcover not only the London district proper, 
but also the counties of Essex, Hertfordshire, Middlesex, Kent, 
Surrey, Berkshire, and Hampshire. Messrs. Nicholson make а 
speciality of direct-coupled petrol engines and dynamos for electric 
lighting and other purposes. An illustrated catalogue Light in 
the country " is available on application, and one of the sets can be 
seen running at the showrooms at Macdonald's Lane, Corporation 
Street, Manchester. The head office telephone No. is 5,432 Central, 
апа that of the London office is 9,876 Central. 

The firm of HEN RICH Remy, crucible steel maker, of Hagen, 
Westphalia, has been converted into a limited liability company 
under the same name. 

In order to ineet the business demands of Edinburgh and district, 
MESSRS. ANDERSON & Monro are increasing and re-arranging their 
office staff there (63, Queen Street). Mr, Donald Smeaton Munro, 
A. M. I. E E., is going from the head office of the firm in Glasgow, to 
us full resident charge of the firm's clectrical business in the 

ast. 

Mr. J. S. SCHLEGEL has acquired the business of the Sheet 
Zinc Plating Co., Milford Works, Battersea, 8.W., which he will 
continue under the style of the Sheet Metal Plating Co. at the same 
address, making a speciality of nickelled, brassed and coppered 
tinplates. 

Тнк UNION ELECTRIC Co, Lrp., state that, owing to the 
increase of their business in the northern districts, their Newcastle 
oftice will be moved, as from May 6th, to 50, Grainger Street, New- 
castle-on-Tyne. | 

THE ARMORDUCT MANUFACTURING Co., Lro., want our readers 
to take note that, owing to many complaints received from 
customers regarding delays in obtaining telephonic communication 
with them, they have added a second line. Their numbers ale as 
follows: 1,394 Holborn, 5,739 Holborn. ) 

Messrs. NEwTONS, LTD, of Taunton, have appointed Messrs. 
Berry, Skinner & Co., of 16, Oozells Street, Birmingham, sole 
agents in the Midland Counties for the sale of their continuous 
current dynamos and motore. Messrs. Berry, Skinner & Co. have a 
large number of Newton motors in stock at their Birmingham 
address, wound for various standard: voltages, and can give all 
information respecting Messrs, Newtons’ manufactures. 


Dissolutions and Liquidations. — HEADLEY, LTD., 
Truro.—The receiver and liquidator (Mr. W. Rowe) has issued an 
abstract of his accounts, showing a balance of £14 odd in hand. 
which will be absorbed by his expenses. He regrets, therefore, 
not being in a position to declare a dividend to the creditors. The 
total receipts were £1,594, including £1,500 received from sale of 
stock, &c. Of this, £1,500 was paid into Court to meet debenture- 
holder’s claim, rent, rates, receivers remuneration, legal and other 
charges, &c. | 

Deer Leaps ELECTRIC TRANSMISSION Co., Lrp.—This company 
is winding up voluntarily, with Mr. E. S. Rawson, 20, Copthall 
Avenue, E.C., as liquidator. 

VicTOB Arc Lan Co.—This company is winding up voluntarily, 
with Mr. W. C. Penny, 8, Arthur Street West, E.C., as liquidator, 
and a committee of inspection to assist. 

BRITISH ELECTRICAL TOOL Co., Lrp.— A meeting to hear an 
account of the winding up from the liquidator (Mr. C. S. Holliday) 
is to be held on May 29th, at 4, Greek Street, Leeds. 

Canalis Tramways Co., LTD.—4A meeting isto be held on May 
31et at 57, Moorgate Street, E.C., to hear an account of the winding 
up from the liquidator. 

Ranp CENTRAL Егествіс WonEs, Lrp.—Creditors must send 
particulars of debts, &c., to the liquidator, Mr. Henry Rogers, 120, 
Bishopsgate Street Within, E.C., by June 12th. 


Bankruptcy Proceedings,—EnNrsT C. Hor, elec- 
trical engineer (Holt & Co., Queen's Arcade, Rhyl).—May 16th is 
the last day for receiving proofs for intended dividend. Mr. L. 
Hugh-Jones, official receiver, Crypt Chambers, Eastgate How, 
Chester. 

K. C. Monan.—A petition was filed in the Walsall County Court 
on Saturday by K. C. Moran (K. C. Moran & Co., of 804, Teddesley 
Street, Walsall, electrical engineers and contractor), and the usual 
receiving order appointing the Official Receiver (Mr. S. Wells 
Page) receiver of the estate, was made. 

SAMUEL HARGREAVES, electrical engineer, Buxton.—A first and 
final dividend is now payable. Official Receiver's offices, 23, 
King Edward Street, Macclesfield. 


Prices Advanee.—Mrssns. BAXENDALE & Co, of 
Manchester, announce that, on account of the present high prices of 
raw materials, they are compelled to advance all the prices con- 
tained in their electric bell list (December, 1906) by 5 per cent. 


Special Chains,—THE Cuarn-BELT ENGINEERING Co., 
Derby, are making the special water-chute chains for the Dublin 
International Exhibition, and the White City, Manchester. The 
have also just completed a new chute chain for Earl's Court Exhi- 
bition, London, 


Catalogues and Lists.—British Tuomson-Hovuston 
Co., LTD., Ragby.—Two new pamphlets in the company’s standard 
form and style for filing. No. 201 describes their single-phase 
motors, and No. 202 details their rheostatic controllers and resist- 
ances. They are to take the place of lists issued in July, 1905, and 
May, 1906, respectively. 

THE GENERAL ELECTRIC CO., LTD., Queen Victoria Street, E.C.— 
Two new leaflets. Опе describes very briefly the process, also the 
appearance and advantages, of their Sherardised Geekoduct, which 
is claimed to be weatherproof and non-rusting. The other circular 
shows & wind-direction indicator, which is recommended as an 
attractive and unique electrical advertising device for shop windows, 
and for use in hotels, club-rooms, &c. 

C. W. Hunt & Co., New York.—Engineers’ edition (fully illus- 
trated) of their catalogue of the Hunt" coal-handling machinery. 

Messrs. GRIFFITHS BROS. & Co., Bermondsey, S.E.—Leaflet 
relating to their Ohmaline“ insulating varnish. 

NATIONAL TELEPHONE Co., Lrp., Telephone Honse, Victoria 
Embankment, E.C.—Three further sections of the company’s new 
sale catalogue have just come to hand. They are: Section 3, 
relating to telephone switchboards of several patterns; Section 4, 
showing, and stating prices of, a large variety of electric bells, 
pushes, indicator boards, &c.; Section 9, dealing with tools, steel 
conduits and sundries for telephone and telegraph work. 

Messrs. ManPLES, Leaca & Co., 6, Victoria Avenue, London, 
E.C.—Monthly stock list of direct and alternating-current motors 
in stock in London and at the works. 

THE WESTMINSTER ELECTRICAL TESTING LABORATORY, York 
Road, Westminster.—Circular relating to incandescent lamps— 
why, how, and by whom they should be tested. | 

Messrs. NEWTONS, LTD., Taunton.—New catalogue giving half- 
tone views, dimensional line drawinge, and brief descriptions of 
their Zone dynamos and motors. In the various sheets, which, 
caught in the usual binder, comprise this catalogue, there are lists 
of dynamos and motors of all standard outputs, and in 18 sizes for 
continuous current. The makers claim that these machines, owing to 
the special patented field winding, will run with fixed brushes from 
no load to 50 per cent. overload, and they also claim to obtain the 
same results as regards sparkless commutation and speed variation 
by shunt regulation as are only obtained by other makers by the 
use of commutating poles. 

Messrs. JOHN Ruscor & Co., LTD., Albion Works, Hyde, Man- 
che+ter.—Twelve-page illustrated list describing Turner's patent 
“Triumph” cable-drum carriage—a one man one horse affair 
which enables the expeditious and economical distribution of large 
and heavy cables. 


Falk, Stadelmann & Co.s. New Premises at 
Glasgow.—The new premisesof the above firm were officially opened 
in Glasgow last week. It may be of interest to refer briefly to the 
history of the firm. It was formed in London 25 years ago by 
Mr. S. Falk, who is now the chairman and managing director of 
the private limited company. The premises of the firm in London, 
and their large extension in recent years, are already familiar to 
electrical men. The company’s relations with Scotland extend 
back over many years, and until August, 1905, the Scotch business 
was dealt with direct from London and by representatives who 
were directly attached to the London House, but 21 months ago 
premises were leased at 76, Great Clyde Street, and the whole of 
the Scotch trade was transferred there. At that time the premises 
consisted of a one storey building, facing Great Clyde Street, con- 
nected with a warehouses of six storeys behind, with entrance to 
Fox Street, the total floor area, at that time, being 19,000 sq. ft. 
Within a few months after the premises were opened, it was found 
that, to do justice to the business in Scotland, more accommodation 
was necessary, accordingly the ground and premises were purchased, 
and temporary quarters having been found in Howard Street, the 
showrooms and offices— which occupied the whole of the one-storey 
building in Great Clyde Street—were, on June 7th, 1906, removed 
to their temporary premises, the one-storey building was taken 
down, a basement 10ft. deep was excavated, and a building of eight 
storeys (including the basement) was erected on the eite. On 
December 15th, 1906, seven months afterwards, the new building 
was finished and the temporary premises vacated. The new 
premises include some fine showrooms for the display of their 
electrical, oil and gas lighting fittings and apparatus. The 
resident шападег in Glasgow is Mr. A. C. Taylor, who has been 
attached to the company in London for some years, and who, prior 
to this, was engaged in a similar capacity in Scotland, and is thus 
fully aware of the requirements of the Scotch trade. Mr. Taylor's 
immediate staff were associated with him in London, and have 
been trained in the service of the company. 


Paterson Purifiers.—Amongst the orders lately com- 
pleted by the Paterson ENGINEERING Co., Lrp., are the 
following :— 


City and &outh London Railway Co.—Water softener, with quartz sand filter 
of 6,000 gallons hourly capacity. 

Sydney Electricity Works, Australia.—Grease eliminator of 6,000 gallons hourly 
capacity. 

War Office, for Royal Arsenal, Woolwich.—Two water softeners, with quartz 
sand filters each of 2,000 gallons hourly capacity. . | 

London and North-Western Railway Co.—Repeat order fora grease eliminator 
and make-up softener of 2,500 gallons hourly capacity. 

Lowestoft Electricity Works.—Grease eliminator of 3,000 gallons hourly 
capacity. 


The “ Organiser ” Exhibition. —Messrs. C. LARKINS 
AND Co., of Bush Lane House, E.C., have just received the 
appointment of official contractors to the “Organiser” Exhibition of 
Office 5 and. Business Systems, which is to be held at 
Olympia from July 4th to 13th. 
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„premier Petrol-Electric Set.— We recently had 
ап opportunity of inspecting one of these sets designed for 
chargin ignition cells, of which a description was given in 
орг issue of April 19th. The dynamo had an output of 
95 amperes at 10 volts, so that it was capable of charging 
thirty-two 4-volt batteries of the 25-4 Н. ignition size, arranged two 
in series and sixteen in parallel, or other sizes in proportion. The 
set was partially loaded, and was running at 1,200 в.р.м. Although 
the engine was the first of its kind constructed, and therefore 
lacked the refinements of design which, as the result of the 
experience gained, are being embodied in the standard engines 
now under construction, it was running very well, and the voltage 
was maintained at a value which varied but little from the 
normal. The whole of the apparatus, including the circulating 
water tank and paraffin tank, was very simple and compact. The 
engine is driven by ordinary paraffin oil, a feature which conduces 

tly to the safety of running and to the ease of obtaining supplies 
of fuel. It can, of course, equally well be applied to the, driving 
of amall machines, tools, &c., and although it is made at present 
only in the 3-H. P. size, there will be no difficulty in making larger 
sizes. A large number of the 4-н.р. sets are already on order. 
Full particulars can be obtained from the PREMIER ACCUMULATOR 
Co., Lrp., Caxton House, S.W., and the set above referred to may 


be seen working. 


LIGHTING and POWER NOTES. 


Barnstaple.— The T.C. has decided to supply electricit$ 
to the Derby Lace Factory at 2:4. per unit. 


Blackpool.—The electricity undertaking bas so rapidly 
improved its position, that from a loss of £205 in 1901, and a profit 
of £59 in 1902, its estimates this year provide for a surplus of 
£8,000. The tramway surplus amounts to £10,042. 


Colne.—The T.C. has decided to increase the plant 
at theelectricity works by the installation of an engine, boiler and 
dynamo, at a cost of £4,000. 


Continental Notes, — ITALY. — A central electricity 
station, with the motive power supplied by gas engines using pro- 
ducer gas, is about to be established for the electric lighting of the 
towns of Chiusi and Sarteano. 


Coventry.—At a ratepayers’ meeting on Saturday, 
sanction was given to the Bill promoted by the T.C. for powers to 
supply electricity to the parishes of St. Michael Without, Holy 
Trinity Without, Stivichall, Allesley, Coundon, Stoke, Foleshill, 
snd Exhall. 


Dublin.—Messrs. Dick, Kerr & Co. and Messrs. Willans 
and Robinson have written complaining of the misstatement 
regarding their plant, made at the last 'Т.С. meeting, and a firm 
of solicitors, acting for the last-named firm, have written asking 
that their clients may state their case before any contract is sealed. 
Mr. Mark Ruddle, the city electrical engineer, has also declined 


to accept any responsibility in connection with the tender selected 


2 


by the Council against his recommendation. 


Edinburgh.— Provisional estimates for the ensuing year 
were submitted last week to the T.C. The total estimated expen- 
diture for the year from May, 1907, to May, 1908, is £65,840, as 
against the estimate of £60,075 for the current year, and an actual 
expenditure of £53,127 in 1905-6. The estimated revenue for 
1907-8 is £130,305, as against an estimated revenue in the current 
yea? of £124,900, and an actual revenue in 1905-6 of £121,302. 
The estimated capital expenditure for the year is £42,515. The 
number of lamps for which application had been made for the year 
was 71,680. The secretary of the Scottish National Exhibition, 
1908, has written, estimating the exhibition ligbting at 100 arc 
lamps and from 20,000 to 30,000 incandesceut lamps will be required 
lor the Exhibition. 


Erith.—A L. G. B. inquiry was held on Friday into the 
application of the T.C. for а loan of £3,000 for electricity purposes. 
There was no opposition. 


Farsley.— The U. D. C. recently obtained powers to 
supply electricity in the district, and a bulk purchase scheme was 
adopted, the necessary mains being laid. In spite, however, of an 
energetic canvass, not a single consumer has been во far obtained. 


Heswall (Cheshire).—The project of supplying Heswall 
with the electric light is again occupying the attention of the local 
Council. The cost of a scheme for carrying out the work has been 
estimated at £11,000. This scheme, prepared by a Liverpool firm 
of electricians, provides for a supply of electricity to dwelling 
houses at an average rate of 5d. per unit for 18 hours’ use, but with 
à reduced sliding scale for large consumers, and still lower terms 
for those who may contract for a two years’ use of the light. As 

aring on this proposed scheme, it is being pointed out that the 
neighbouring township of Prenton is supplied with electricity for 
lighting by the Corporation of Birkenhead at 7d. per unit where 
contracta have not been made, and at 4d. a unit to contractors for 


the first 500 units per quarter, 3d. per unit for each additional unit 
consumed beyond the first 500, up to 1,500 units per quarter; and 
at 24d. for all units consumed beyond 1,500. The scheme for 
supplying Heswall with the light, which is now before the,Council, 
compares favourably, it is contended, with the plan now working 
at Prenton. 


Lancaster.—It is proposed to illuminate the Ashton 


Memorial (now in course of erection in Williamson Park through 
the generosity of Lord Ashton) by electricity, &nd the estimates 


of the cost of extending the main to the Park from Derwent Road 
amount to about £300. 


Liverpool.—A new building in Hatton Garden will 
shortly be opened as the headquarters of the managerial and 
clerical staffs of the Liverpool Corporation tramways and 
electricity undertakings. At present the staff of the tramways is 
divided between the head office in Sir Thomas Street and an office 
in Hatton Gardens; whilst the electric supply staff are housed in 
the building in Highfield Street. Exclusive of the cost of the 
land, and the furnishing and fittings, the new offices represent an 
outlay of £48,650. 


London.—MARYLEBONE.—At the meeting of the B.C. 
on April 25th, the E.L. Committee reported that the contract with 
Messrs. Parsons for the electrical generating plant at the station 
provides for a bonus being given to the contractors in the event of 
the turbines coming up to a certain standard of steam efficiency. 
The official steam consumption tests on the turbo-generators have 
been carried out, the results being as follows:—Nos. 1 and 2 
machines produced a net Rw.-hour for 21:99 lb. of steam, bonus 
—— — ; Nos. 3 and 4, 22:08 lb., bonus ; No. 5, 17°17 1b., bonus 
£2,097; No. 6, 17:88 Ib., bonus £1,458; No. 7, 17:2 Ib., bonus 
£2,070 ; No. 8, 17:1 Ib., bonus £2,160. Clause 14 of the specifica- 
tion enables the Council to reject the smaller turbines should the 
consumption exceed 220°51 Ib., and entitled the manufacturers to a 
bonus of £900 for every lb. of steam under 194 lb. on each of the 
large sets. From the above figures it appears tbat Nos. 3 and 4 
are about $ per cent. higher than the rejection figure, but as this is 
within the limits of the observation error, the B.C. decided on a 
deduction being made at the bonus rate on account of this slight 
excess. The B.C. further approved a certificate in favour of 
Messrs. Parsons, showing an amount of £7,770 due to them as bonus 
in accordance with the foregoing report. The Comptroller of the 
L.C.C., replying to an inquiry, wrote holding out no hope of any 
reduction in the rate of interest for the electricity loan of £1,400,000 
at 4 per cent. Owing to this the estimates of income and 
expenditure for the year to end March 31st, 1908, have been 
amended, and the estimated balance applicable to depreciation &c., 
has now been put down at 411, 218. 

L. C. C. Loans TO LOCAL AvTHORITIEs.—AÀ long discussion took 
place at the Council meeting on Tuesday on the subject of loans to 
local authorities during the year 1907-8. The Finance Committee, 
in the course of a report, stated that at а time when the necessity 
for limiting tbe Council's own expenditure was engaging attention, 
steps should also be taken to reduce the amount to belent to other 
authorities, and ав а step in this direction it was proposed not to 
recommend the Council to advance more than £1,000,000 during 
the current financial year. It was intended to give first. con- 
sideration to applications for loans for the completion of works 
for which loans had already been granted, and next to consider 
requests for loans required for obligatory services, such as sewers, 
electric lighting mains, and works necessary to meet statutory 
obligations. The Committee recommended that a copy of its 
report should be sent to each of the local authorities. After an 
amendment to refer back had been rejected by 64 votes to 33, the 
proposal was agreed to. It was also decided to lend £9,357 to the 
Bermondsey B.C. for extensions of mains and the provision of 
meters. 

The L.C.C. Electric Supply Bill will be discussed in the House 
of Commons on May 9th next. 

We understand that the Electric Supply Bill kas been much unde 
discussion by the Council during the past few weeks. It has been 
stated that an understanding has been arrived at in regard to the 
Bill, as to which the following main points are of interest :— 

Second reading of the Bill to be proceeded with, certain clauses 
being deleted. 

A new clause to be inserted when the Bill reaches committee stage 
in Parliament, giving the Council powers to purchase within a cer- 
iain period existing undertakings, in the event of the Councils 
failing to arrive at an agreement with the companies for the future 
working of those undertakings on lines to be approved by the 
Council. 

Proposed coalescence of existing undertakings for the purpose of 
uniform working throughout London. 

The companies to provide four generating stations to serve the 
metropolis—one in the east, one in the west, one in the south, and 
one in the north. 

Maximum of 1d. per unit to be charged by the companies. 

Other conditions to safeguard the public interests. 

The consideration to the companies to be an extension of the 
time within which their undertakings cannot be acquired except by 
expropriation. 

Under no circumstances wili the present Council work the under- 
taking itself. 

At the time of going to press we gather that the course to be 
adopted at the second reading of the Bill is still undecided, and the 
Bill may possibly be dropped. 

In regard to the Greenwich power station, it is proposed to 
expend a further £500,000 upon it, and to use it for tramway supply 
exclusively. 
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Wootwicu.—At the*meetinglof'the!B.C. on April 25th, Messrs. 
Whistler & Worge, of Eltham, builders and electrical engineers, 
were appointed to carry out installation work on behalf of the 
Council in Eltham. With regard to the remainder of the borough, 
ї.с., the parishes of Woolwich and Plumstead, the Council is to 
invite applications by advertisement. It also decided to gene- 
rate wholly from coal at the Plumstead works for one month. in 
order to obtain exact data as to the comparative cost of generating 
respectively by coal, and by coal and refuse combined; this step is 
due to the increase in the cost of destructor steam generated from 
rc fuse for electricity purposes, from 025d. to 0:64. per unit sold. The 
B.C. has ngreed to provide the small synchronous motor-generator 
recommended by Sir Alexander Kennedy, in order to at once 


diminish the excessive working costs for the supply to the Eltham 


district on light loads, by being able to discontinue the use of the 
two high-tension 500-K w. steam units at Plumstead. 

CAMBERWELL.—Tbe General Purposes Committee of the B.C. 
has decided to appeal to the B. of T. on the matter of the dispute 
between itself and the County of London Electric Supply Co., as 
to the laying of mains in the area other than those for supplying 
the area with electricity. 


Maldens and Coombe.—The В. of T. has issued а 


prov. order for E.L. to the County of London Electric Supply 
Со. for the area. 


Middlesex.— The С.С. has decided to take no action in 
regard to the resolutions adopted by the Edmonton and Wood 
Green Councils asking the C.C. to promote a Bill for the supply of 
electricity in bulk on the lines of the Т.С.С. Bill. 


Northumberland.—The Harton Coal Co. is being pro- 
vided with an electrical equipment, including 15 tbree-pbase 
motors. Eleven of these are for driving haulage and winding 
plants, while the remainder are for driving pumps and air com- 
pressors. Four 120-в.н.Р. motors are being installed for winding, 
&c., seven others of 80 в.н.р. each, also 120-B.H.P. motors for other 
purposes. : 

Otley.—The B. of Т. has given notice of the revocation 
of the Otley Electric Lighting Order, 1902, as from April 12th last. 


South Africa.—JonHANNEsRURG.— [he manager of the 
Light and Power Department, Mr. J. F. I. Thomas, has recently 
reported to his Committee as to tbe state of the new generating 
plant, which has proved so unreliable. From this it appears that 
the five sets of p.c. plant (5,400 kw.) and two sets of a.c. plant 
(2.025 Kw.) which are erected and in use, have never all been avail- 
able at once, owing to breakdowns. ‘I'he producer plant is fairly 
satisfactory, though the gas is not altogether free of tar. Steam- 
driven blowers are recommended in place of electric, owing to the 
possibility of failure of the present motor supply, which shuts 
down the whole station. The producers will probably fall short of 
their guaranteed output; each producer is supposed to be capable 
of supplying suflicient gas, with a margin, to run а 675-K w. set on 
full load. One of the chief troubles appears to be that the sets 
never give anything like their full output; at the time of the 
report the output was 20 per cent. low. The manager adds that 
it has been seldom of late that two-thirds of the plant has been in 
a condition to run at any one time; and that the engines cannot 
last long under present conditions owing to the extra stress to 
which they are subjected through pre-ignition troubles. The pre- 
ignition troubles are being got over by certain alterations, but the 
manager expresses doubt as to whether the large sets can be 
remedied. The report proceeds to show that pre-ignition in one 
act, on heavy load, recently shut down the three sets then running 
in parallel, incidentally, of course, shutting down the supply. 
Among other defects brought to light in this document are break- 
downs of pumps, bearings—due to defective lubrication, water 
service, and compressor plant. Under Messrs. Stewart’s running 
contract they are entitled to charge the Council the sum of £1,000 
per month plus 11d. per unit. The actual cost to the Council for the 
34 months ended February 28th was 1:62d. per unit (exclusive of 
penalties); to Messrs. Stewart it was 2:55d., or a loss of ‘93d. per 
unit. The following analysis of the above figures is also of interest:— 


Actual cost to Messrs. Mordey 
Messrs. Stewart Messrs. and Dawbarn's 


for 34 mths. to Stewart's original 
Feb. 28th 1907. guarantee. estimate. 
Fuel ў 31 is zx 55d. ‘ома. 37d 
Water - 955 НЕ 10d.“ 10d. 06а. 
Oil, waste, stores “a 46d. = 1041. 
Wages  .. ve e - *8B6d. — 934. 
Repairs .. 7 5 m МЕ 58d. eas . 104. 
Total works cost per unit 550 And 


' Charge made under agrecinent has been exceeded, and will be charged to 
Messrs. Stewart. 


Against the loss of 93d. per unit Messrs. Stewart obtain 4d. per 
unit for tar at 8d. per gallon. The manager concludes that, even 
after alteration, it is unlikely that the engines will fiulfil their 
quarantees; further that they are unlikely in any event to prove 
sufficiently reliable. As the plant can hardly be ready to pass any 
tests in June, it is suggested that Messrs. Stewart might provide 
some temporary plant, with a view to releasing some of the 
permanent plant for alterations, &c. A local paper states that the 
Johannesburg authorities bave since the above ordered 12,000 n.r. 
of steam plant. 


Strat ford-on-Avon.— On Saturday last the local electric 


lighting undertaking was officially inaugurated, the opening cere- 
топу being performed by the Mayor. The generating plant con- 
sista of Hornsby-Stockport gas engines worked from producers, and 
coupled to Johnson & Phillips interpole p.c. generators. A 
220-cell “ D. P.“ battery is also installed. Mesars. Johnson and 
Phillips were the contractors for the whole of the work. 


Stoke-on-Trent.—The B. of T. has granted a prov. 


order to the T.C., enabling the latter to supply energy within the 
district of Fenton U.D.C. 


Todmorden.—Juring the past financial year (the first 
year’s operation) the electricity department sold 60,171 units, for 


which it received £696. The interest and sinking fund charges for 


the year amounted to £1,304, leaving a total deficiency on the year's 
working of £1,439. 


West Bromwich.—The Corporation Electric Lighting 
Committee report that during the financial year ended March 31st, 
the number of units sold was 1,799,353, and the amount of rental 
was £12,871, an increase of 143,426 unite and £790 in the rental 
over the previous усаг. ^ 


TRAMWAY and RAILWAY NOTES. 


Belfast.—The City Council, sitting in Committee last 
week, approved of the purchase of the Cavehill and Whitewell 
tramway at £60,000, and the matter will come up for confirmation 
this week. In the meantime, the Citizen's Association is opposing 
the purchase of the system on the ground that the purchase 
money is too high for the undertaking, which only cost 
£18,000. At the meeting of the Tramways and Electrical 
Committee, April 29th, Sir James Henderson presiding, the report 
of the city accountant showed a net profit of £11,479, on the 
electric lighting undertaking for the year ending March 31st, 
the total output for tlie year being 9,653,709 units, lighting showing 
an increase of 23 per cent., and power units 361 per cent. 


Bexley.—The traffic statistics for the year ending 
March 31st, 1907, show that 1,737.204 passenvers were carried and 
768,618 car miles run, as compared with 1,677,637 passengers and 
258,319 car miles run in the previous year. The receipts for the 
year were £11,419 or 10°20d. per car-mile, as compared with £10,541 
or 9 79d. in 1906. Including rental due from Dartford, the increase 
in receipts amounts to £1,006. 


Birmingham.—4An arrangement has been come to with 
the B. E. T. Co. by which through cars will be run between Birming- 
ham and Erdington, over a section of the Aston routes leased to the 
company. It is hoped that а similar arrangement may be come to 
as regards the other side of Aston, where the B.E.T. Co. and the 
Handsworth authorities are interested. 


Bolton.— The income for the past year on the tramways 
amounted to £111,294, equal to 11:074d. per car-mile, while the 
expenditure accounts for £61,563, or 6:126d. per car-mile. Accord- 
ing to these figures, which were presented on Tuesday evening by 
the borough treasufer, in his annual report to the Tramways Com- 
mittee, there is a profit of £49,731, and out of it a sum of £9,077 
has been voted to the relief of the rates. 

The Tramways Committee has arranged to make а month's trial 
of a Darracq-Serpollet omnibus on its Darcy Lever route. If satis- 
factory, the omnibus will be purchased and a regular service 
instituted. "The question of parcel-carrying by motor-'buses and 
the tramcars is also under consideration. 


Croydon.— The Corporation has come to an arrangement 
for inter-running with the South Metropolitan Electric Tramways, 
between the Crystal Palace and West Croydon station, and over 
the Penge route to the Palace. Each party takes the earnings on 
its own sections, and |раув the otber 3d. per car-mile run on the 
other's route. The agreement is subject to three months’ notice. 


Glasgow.—The general manager of the tramways has 
advised the Corporation to oppose the Paisley District Tramways 
Order. 

In connection with the additional plant required for the Pinkston 
power station of the Tramways Department, the Committee of the 
T.C. has agreed that two members of the staff, along with Mr. 
W. W. Lackie, chief engineer to the Corporation Electricity 
Department, shall visit certain Continental towns with a view of 
getting the fullest information on the question of turbine engines. 


Huddersfield.—The financial statement for the twelve 
months ending March 31st shows а capital outlay to date of 
£412,902. The miles run were 1,804,745, compared with 1,750,650 
in 1906. The income was as follows :—Passengers, £77,815; post- 
men, £300; parcels, £1,087; advertising, £1,122: coal haulage, 
£845; and sundries, E27; making a total of £81,196, or 10°79d. per 
car-mile, compared with £74,495 and 10°21d. in 1906. The total 
working expenditure amounted to £40,042, or 5'32d. per car-mile 
(against 439,872 and 5:'46d. in 1906), leaving a gross surplus of 
£41,154. The rent of leased lines amounted to £1,206; interest 
to £12,688; and sinking fund, £9,808, leaving a net surplus of 
£17,452, or 2:32d., compared with £10,970 and 151d. in 1906. 
Depreciation at the rate of 3 per cent. absorbed £12,427, so that 
the actual surplus was £5,025, or 67d. per car-mile, compared witb 
a deficiency of £1,132 and 15d. per car-mile in 1906. The sum of 
£5,025 was transferred in relief of the rates. During the twelve 
months the total number of passengers carried was 15,252,150, an 
increase on last year of 1.252,70]. 
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Halifax.—The Electricity Committee bas just concluded 
a “third party insurance arrangement with the Law, Car and 
Genera] Insurance Co., Ltd., by which it secures the following 
terms:—£1,000 (maximum) for any one accident, and £4,500 
(maximum) for any one year, for a premium of 1s. 6d. per 100 
miles тип, the Corporation to have the option of renewing the 
policy upon the same conditions at the end of one, two or three 


years. А 

Manchester and Salford.— It is highly probable that 
before many weeks have elapsed, an arrangement for the inter- 
change of tramway traffic between Manchester and Salford will 
һе in active operation. The managers of the two tramway systems 
have practically agreed upon the terms of a report, which they 
have been requested to submit to the Tramways Committees of the 
‘city and borough. The Committees, it is understood, will recom- 
mend the running of interchange through cars for a period of 
several months, in order to demonstrate the utility of the scheme, 
before it is extensively adopted. The financial part of the arrange- 
ment will be similar to what is in force already between Man- 
chester and Oldham, and Manchester and Ashton-under-Lyne. 


Rochdale.—The T.C. has received from the В. of T. 
sanction to loans of £27,681 for the electrical equipment of the 
tramways, and £8,242 for cars. 


Rutherglen.—The town clerk has communicated with 
the Glasgow T.C. to the effect that, in view of the opposition of the 
Corporation to the Rutherglen Electric Lighting Order, his T.C. 
will not proceed with the order this session. 


Salford.—The B. of T. on the 25th ult. appointed an 
arbitrator between Eccles and Salford Corporations as to the 
amount which the latter shall offer to Eccles for electrical energy 
for the operation of the Salford cars in the latter place. 


South Shields,—The Corporation tramways have just 
completed their first year of running, and the result is that the 
year's working shows а net profit of £4,648. The gross capital 
expenditure on the undertaking amounts to 4155, 421. which 
includes the sum of £20,000, being the contribution from the tram- 
ways system to the cost of the street improvements carried out in 
Fowler Street. The interest and sinking fund on this amount are 
£917. The Corporation obtained borrowing powers in connection 
with the undertaking for £252,170, and the amount already 
absorbed is £134,060, во that the powers it holds provide for the 
borrowing of a further sum of £118,110. During the first 12 
months of the working of the system the traffic revenue amounted 
to £23,992, and the total revenue was £24,038. The working 
expenses for the same period amounted to £12,138, leaving a gross 
profit of £11,901 on the year's working. This is equal to 7°66 per 
cent. on the capital expenditure. The sum of £4,394 is required for 
interest on capital and £2,858 for sinking fund charges; the net 
profit for the year being as mentioned above. It is proposed to 
place the sum of £2,530 to the reserve fund, and £2,117 will be 
absorbed to wipe off the deficiency recorded in the books of the 
department at March, 1906, mainly for interest and sinking fund 
charges during the construction of the system. The average 
revenue per car-mile was 10°28d., and the total revenue per car- 
mile was 10:30d. The number of car-miles covered during the 
year was 559,946. The total number of passengers carried was 
$924,929. The average working expenses per car-mile, excluding 
power costs, were 3:38d., and the average cost of power per 
позе was 1:824. The total number of units consumed was 
AV, : 


Walthamstow.—The U.D.C. has decided that the charge 
for energy supplied to the tramways shall be fixed at 13d. per 
unit for the 12 months ended March 31st, 1907, and that for the 
current year a charge of 17d. per unit be made, subject to revision 
at the end of the financial year. 


Wimbledon.—(Cars began to run on Saturday last on 
the New Malden to Raynes Park section of the L.U.T. Co.’s line, 
which is about 2} miles in length, and was finished about a 


year ago. | 


TELEGRAPH and TELEPHONE NOTES. 


Hall.—A report on the year's working of the Corporation 
telephone system was submitted to the Corporation Telephones 
Committee last week. The revenue for the year amounted to 
15 out of which had been paid: repairs, £1,200: wages, 
" 99; rents, £637; Government royalty, £910; other expenses, 
M Thetotal, £4,842, left a balance of £4,147. Out of the 
: lance during the year there had been paid in interest £1,527, and 
sinking fund £1,231, leaving a net balance of £1,389. 


Manchester.—The Corporation has received a memorial 
таш for a reconsideration of the claim of the New Mutual 
тосце Syndicate, Ltd., for compensation, signed by а number 

rms and by the Secretary of the Chamber of Commefce. 


Trunk Telephone Lines,—Two additional trunk tele- 
phone lines between Southampton and London [are to be brought 
into use in the next few months. Additional lines to Portemouth, 
Bournemouth, Salisbury, and the Isle of Wight from Southampton 
are also being provided.— The Times. 


Telegraphic Interruptions and Repairs :— 
ImrRRAUPTED. REPAIRED, 


CABLES. 
Cayenne-Pinheiro .. Aug. 18, 1902.. wa 
Curacao-Coro | 
Curacao-La se hi Closed. is за .. Jan. 19, 1906 .. és 
Curacao-Maracaibo 
Reissa-Issa and Reissa-Yemani (Yemen) .. Oct. 22, 1902 . 
Tarifa-Tangier .. E m ИР e» Jan. 18, 1904 is 
Port Arthur-Chifu (Closed) * Mar. 9, 1904 
Garachico-Santa Cru . July 12, 1906 ° 
Las Palmas-Arecife Aug. 18, 1906 .. " 


New Brunswick-Prince Edward Island .. .. Jan.9 1907 .. 
Cadiz-Teneriffe .. — ..  ..  ..  .. April 10, 1907 .. 
Dakar-Conakry t .. April 24, 1907 .. 
LANDLINES. 
Puerto- Barrios 
Wireless Telegraphy.— The international agreement 
which, as already reported, has been concluded between the repre- 
sentatives of France, England, Germany and Spain on the one 
hand, and M. Henri Popp on the other, has been followed by the 
publication of interesting details respecting this arrangement for 
the establishment of wireless telegraphy in Morocco. It appears 
that the equipment and working of the system will be taken over 
by the international company, which is to be constituted with a 
share capital of £60,000, which will be subscribed in equal parts by 
the four nationalities. The sum of £10,000 out of this total amount 
will serve for the purchase of the existing equipment of the wire- 
less stations at Tangier, Saffi, Casablanca and Mogodore, whilst the 
remainder is intended for the working of these stations and the 
erection of others. The contracts for deliveries for these latter are 
to be divided into equal parts in such a way that the equipment 
already supplied of the value of £10,000 will be considered as the 
French share, and the three other nations will now be entitled to 
claim contracts for apparatus of a similar value in each case. 
The new international company will have an administrative 
council composed of two representatives of each of the four 
interested countries, with M. Henri Popp, engineer, as manager of 
the company, and it is stated that his ultimate successor will also 
be of French nationality. The second manager will, however, bc 
representative of another country, and will be appointed by the 
administrative council. It is provided that the selection and 
appointment of the company’s officials shall also take place under a 
similar participation of the four nations. According to the agree- 
ment of Algeciras, the company will, in the first place, seek the 


ee Aug. 38, 1908 .. ec 


. concession for the establishment of wireless telegraphy in the four 


coast towns already mentioned, and afterwards the erection of 
further stations at Marrakesh, Fez, Larache, Masagan, and generally 
at all the important places in Morocco, in order to cover the whole 
country with a "network" of wireless telegraphy. The scope of 
transmission from the stations at Tangier and Satti isto be increased 
toa distance of 930 miles seawards, so as to be able to reach all 
vessels travelling in & northerly or southerly direction along the 
Atlantic coast. The agreement has been concluded with M. Henri 
Popp as the builder of the four stations in course of completion. 


CONTRACTORS' COLUMN. 


OPENINGS FOR NEw BUSINESS. 


ABERAMAN .(Axsrnpbank).—Publie. hall (£7,398), J. Morgan & Sons, Ltd., 
builders, 53, Monk Street, Aberdare. 

ALNWICK.—New infirmary. Jas. Wightman Douglas, architect, 1, St. 
Nicholas Buildings, Messrs. Elliott, 
Preston, builders. 

BARNSLEY.—Three warehouses. 
Barnsley. 

(DanroN).—New publie schools (£2,850). Crawshaw & Williamson, 

Regent Street, Barnsley. 

BATLEY.—Enlargement of Girls' Grammar School (£2,800). Plans approved 
by Education Committee. 

BOLTON.— Extensions to Raike's Bleach Works. 
Bleach Works, Bolton. 

BOURNEMOUTH.—Hall for St. Peter's Parish. Н. E. Hawker & Mitchell, 
architects, St. Peter's Chambers, Bournemouth. 

BRADFORD.- Additional plant Wanted for the workhouse. The Enginecr, 
Bradford Poor Law Union, 22, Manor Row, Bradford. 

BRISTOL.—Extension of Nurses’ Home at the General Hospital (lit by 
electricity). 

Additions to London and South-Western Bank. H. Williams, 

architect, Alliance Chambers, Corn Street, Bristol. 

BURNLEY.—New theatre (seats 2,500). Palace and Hippodrome Co. Solicitor, 
F. W. Steele, Burnley. 

CARRIGLOE.— Villa residence for Lord Barrymore. W. H. Hill & Son, 

: 28, South Mall, Cork, architects. 

CHINGFORD.- Sorting office. J. Wager, H.M. Office of Works, Storey's 
Gate, S.W. 

COVENTRY.—New motor and cycle factory. E. O'Brien, Ltd., owners. 

DALKEITH.—New railway station. Railway Company's Architect. 

DEVONPORT (KrYHaw).—New Church, Bt. Thomas-the-Apostle (£4,250). 
Hine, Odgers & May, architects; Mateham & Co., Ltd., builders, 
6, Addison Road, Plymouth. 

DONCASTER.— Extensions to Post Office, including sorting buildings. 

DOVER. New secondary schools to be built by the T.C. 

PXMOUTH.—Buildings in Victoria Road for Y.M.C.A. 

HALIFAX.—New public schools at Shelf. J. Vickers. Edwards, architect, 
Wakefield. 


Newcastle-on-Tyne. 


Р. A. Hinchliffe, 14, Regent Street, 


J. W. Taylor, Raike's 
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HELENBBURGH.-Series of large villas. Mitchell & Whitelaw, architects 


Glasgow. 
HAMILTON.--Central oficer for Lanarkshire Miners’ Union (£3,000). Secre- 
tary, Union, Hamilton. 
HANLEY.—Parsonage House (8t. Jude's Parish).  R. Bcrivener & Sons, archi- 
tects, Howard Place, Hanley. 
ILFORD (UrBaALL).-New public school. H. & E. Harris, builders, Hampton. 
KEIGHLEY.—Jronworks workshop. Keighley Ironworks Society, Ltd., 
Keighley. 
KENDAL.—Westinoreland County Hospital (lighting and power Installation 
required). John F. Curwen, 26, Highgate, Kendal. 
LANCHESTER (Near Dennaa).—Workmen's club and institute, T. E. Taylor, 
architect, Prospect House, Lanchester. 
LIVERPOOL.—Public baths at Queen's: Drive, Walton. W. R. Court, engi- 
neer апа chief superintendent, Municipal Offices, Liverpool. 
LLANDOVERY.- Residence, stables, &c., for Mr. J. F. Rees. A. B. Williams: 
architect, Llandilo. 
LONDON (Brproxp Park, W.).—Enlargement of Acton and Chiswick Poly- 
technic (48,275). County Surveyor, Middlesex Guildhall. 
(SrREATHAM).—Additions to St. Margaret's Church, Barcomhe 
Avenue, Streatham, S. W. 
(GREENWICH).-- Workshops, Ke. Scott, Hanson & Fraser, 10, 
Basinghall Street, E. C, architects. | | 
(KENSINGILON\.—Additions to R.C. church in High Street. Canon 
Michael Fanning, 1, Leonard Place, Kensington Road, W. 
| ¢ WEsTMINSTER).—-Infants' hospital, Vincent's Square. Major- 
General Lord Cheylesmore, 16, Prince's Gate, 5. W., chairman 
of Committee., a 
(STRAND).—-Rebuilding offices British Medical Association and 
British Medical Journal. Prestige & Co., Pimlico, S. W., 
builders. ' А PA 
(Drrrronp). Extensions to works of J. Stone & Co., Ltd., 
engineers. А | 
(HampsTeap).—Additions to schools. Beazley & Burrows, 17, Vic- 
toria Street, S. W., architects. | 
(DARTFORD).—Workshops at Darinth Asylum (£2,970). Hyde and 
Co., Norwood Junction, S. E., builders. 
(LEWISHAM).—Rekuilding warehouse and office buildings. A. W. 
Osborn, 8, Railway Approach, Lewisham, S.E., architect. 
(LEWISHAM). - Sorting office for Postmaster-General. F. & G. Foster, 
Norwood Juuction, builders. | 
(CLAPHAN).— Hall, sehoolroom, &c., in Clapham Park Road, at 
corner of Park Hill. | , 
(BLackrRiars).— Rebuilding of Hospital for Skin Diseases (£10,000). 
G. A. Richardson, secretary. | 
(W.),—Building at corner of Oxford Street and Bird Street. May 
‚апа Rowden, 27, Maddox Street, W., agents. 
(WHITEHALL, 8.W.).—Rebuilding H.M. Office of Woods and Forests, 
and other Government offices, at ] and 2, Whitehall Place and 
1, Whitehall. H.M. Board of Works, Storey’s Gate, S.W. 
MANCHESTER.—New block of warehouses and offices, corner of Old 
Millzate and Hanging Ditech. Contractors, obt. Neill & Sons, 
Strangeways, Manchester. 
Block of warehouses and shops, fronting Thomas Street. Con- 
tractors, Реасе & Norquoy, New Islington, Manchester. 
New packing warehouse in Princess Street. Architect, J. R. E. 
Birkett, 4, Albert Square, Manchester. 
New municipal school in City Road (£17,850. Contractors, Messrs. 
H. Vickers & Sons, Manchester. 
New Congregational church at Irlaims-o'-th'-Height, Pendleton. 
Architect, E. Hewitt, F. R. I. B. A.. 85, Brazennose Street, 
Manchester. Builders, J. Chapman & Sons, Patricroft. 
MIDDLESBROUGH.—Additions and alterations to North Ormesby Hospital. 
J. M. Bottomley, Son & Wellburn, architects, 28 and 80, 
Albert Road, Middlesbrough. 
MONAGHAN.--Laboratories, dormitorics, &c., at St. Macarten’s Seminary, for 
Rev. T. O'Doherty, President. J. J. M'Donnell, Architect, 27, 
Chichester Street, Belfast. 
NOTTINGHAM.--General Post Office to be extended (£5,000). 
OLDHAM.—New spinning mil at Springhead, for the Rome Spinning 
Contractor, E. Stephenson, Oldham, 
(LEES). -New spinning mill, Contractor, Mr. Edward Stevenson, 
Oldham. 
Extension of mill (36,000 more spindles). Secretary, Monarch 
Spinning Co., Oldham. | 
PETERBOROUGH (Lixcotx Roap).--New school. Mr. А. W. Ruddle, archi- 
tect. Cathedral Gateway, Peterborough. 
PRESTON.—Weaving shed (020 looms). "Taylor Bros., Manchester and Bolton. 
REIGATE (Hootey).—New public school (£7,650). Hooper & Son, architects 
Redhill. f 
ROCHDALE (srorLaAxp BripGe).—New Police Station, to. be built by Т.С. 
| (Cost, £1,750.) : | 
(OAKENKON).—Public schools 500 scholars). Sykes & Evans, archi- 
tects, Manchester. f 
BCARBOROUGH.—Theatre at the Aquarium, lit by electricity. C. Edeson, 
architect, Searborough. | 
SHEFFIELD (Crookes).-New Wesleyan Church and Hal (£9,000). W. J. 
Hale, architect, 18, 8t. James Row, Sheffield. | 
SHIPLEY.- Queen's Palace of Varictics. Empsall & Clarkson, architects, 7, 
Exchange, Bradford. | 
SMETHWICK (BruuixonaM).— Wesleyan Sunday Schools (£2,000). Ewen, 
Harper & Brother, architects, 191, Corporation Street, 
Birmiughum. 
76 houses and shop. Goodwin & Jennens, builders, Smethwick. 
SWINTON (MANCHESTER) NW weaving shed, S. Rawlinson, builder, 
Swinton. | 


THAMES HAVEN.—Three warehouses, transport sheds, &c., for London 
and Thames Haven Oil Wharves, Ltd.. 101, Leadenhall 
Street, E. C. 

WIGAN (Srax piss) New Primitive Methodist Schools. W. H. Dinsley, 
architect, Chorley;, Bywater & Bons, builders, Pemberton, 
Wigan. 

WINDSOR.— New King Edward VII Hospital. 


Со. 


ee ree 


Hill-Climbing Test of the B.T.-H. ‘Bus.—The British 
Thomson-Houston Co., Ltd., have entered their new petrol-electric 
зрив for the Frome’s Hill climb organised by the Herefordshire 
Automobile Club for to-day, 3rd inst. While it cannot be expected 
that a heavy commercial vehicle can secure an award in such a 
competition which is primarily open to touring care, it is interesting 
to note that this company's petrol- electric vehicle can successfully 
negotiate a grade of the magnitude of Frome's НІП, which is 1289 
yards long and has an average gradient of 1 in 1122 and a 
maximum gradient of 1 in 6°37. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Antwerp.—May 6th. The municipal authorities of -this 
city invite tenders for the supply of electric lift. and crane 
appliances. The specification may be obtained from the Hotel de 
Ville, at Antwerp. Tenders, in sealed registered envelopes, should 
be delivered to M. le Bourgmestre de la Ville,” at the Hotel de 
Ville. Deposit 3,000 francs (about £120). Specification at the 
Commercial Intelligence Branch, Board of Trade, 73, Basinghall 
Street, E.C. 


Aston Manor.—May 11th. High and low-tension three- 


phase cables for lighting supply to Erdington U.D. See Official 


Notices” April 26th. 


Barnes.—May 14th. Steam, exhaust and other piping 


for the electricity works. See “Offcial Notices” April 26th. 


Belgium.—May 18th. The municipal authorities of 
Brussels are inviting tenders for the supply and erection at the gas 
works, of four static transformers, two 60-K. w. A. alternators, 18 
synchronised motors, &c. Particulars may be obtained from, and 


tenders are to be sent to, Le Collège dee Bourgmestre et Echevins, 


Hotel de Ville, Brussels. 


Belgium.—May 24th. Tenders are required for the 
installation of electric light in the Royal Museum of Antiquities and 
Armoury at the Porte de Hal by May 24th. A deposit of £20 is 
required. Specification No. 38 at 3d. and plans at 18. 7d. may be 
obtained at 15, Rue des Augustins, Brussels. Tenders are to he 


addressed to the Directions, Générale des Ponts et Chaussies, 38, 
‘Rue de Louvain, Brussels. 


Belfast.—May 11th. Coal for the Tramways and Elec- 


tricity Department for one year. 


Bristol.—May 20th. А.С. and D.C. flame arc lamps for 
the Corporation. Sec “Official Notices.” April 20th. ‘ 


Cambuslang.— Мау 22nd.  70-Kw. motor-generator : 
А.С. and p.c. switchgear; battery and booster for the electricity 
works extensions. See Official Notices " to-day. 


Colne.—May 13th. 360-KW. 1.с. dynamo and Belliss 
engine; Lancashire boiler with superheater, for the Electrical 
Committee. See Official Notizes " to-day. 


. Croydon.—May 6tb. Boiler feed pipe-work and new 
flue and economiser setting at the Council's electricity works. See 
Official Notices" April 26th. 


Ealing.—June 1st. One water-tube boiler for the 
electricity works. See Official Notices“ to-day. | 


France.—May 15th. ‘Tenders required for the con- 
struction of the section from the St. Lavare Railway Station to the 


Place Pigalle of the underground electric railway from the Porte 


de Versailles to the Place Jules Joffrin. .Tenders will be opened on 


May 15th at 4 p.m. at the offices of the Ѕосісі“ du Chemin de Fer 


Electrique Souterrain Nord-Sud de Paris. 20, rue d'Athènes. 


Gravesend.—May 10th. Cables, battery, balancer and 
booster, and switchboard for the Electricity Committee. See 
“ Official Notices” April 26th. . | = 


Islington,—May sth. Electrically-driven fan for the 
Lighting Committee. See “ Official Notices " April 12th. 


Kirkcaldy.— May 4th. Boiler feed pump (3,000 gals. 
per hour) for the Corporation Electricity Works. бее „Official 
Notices” April 19th. | 


L.€.C.—May 7th and June 11th. Six fuel economisers for 
East Greenwich tramways generating station; high and low-tension 
switchgear for five tramway sub-etations. See Official Notices“ 
April 26th. 


L.C.C.—May 14th. Electric light and bell installa- 
tion, &c, for Westminster Technical Institute. See “Offcial 
Notices " to-day. 


Manchester.—May 16th. Washed coal slack for the 


Electricity Committee for one year. 


Melbourne (Victoria).—May 7th. Tenders will be 
received at the office of the Deputy Postmaster-General, Melbourne, 
for the supply and delivery at Melbourne of two telephone switch- 
boards. See this column in our April 6th issue. 


New Tealand.—. June 1st. The Wanganui Town Council 
requires tenders for materials for about six miles of electric tram- 
way track with all plant, machinery, cars and apparatus for working 
7 ioo tramway. Particulars may be.obtained from tbe Town 
Clerk. 

(Concluded on page 729.) 
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ELECTRIC POWER IN DURHAM COLLIERIES. 


(Concluded from page 685.) 


Turer of the underground sub-stations at the Lambton 
«D" pit also form compressor houses (see fig. 10), and house 
sir compressors of the Ingersoll type, belt-driven in each 
case by 150-H.P. Peebles enclosed 
ventilated induction motors with the 
same firm's metallic controllers, 
adapted specially for this work. The 
fonrth sub-station, which is 1,700 yds.. 
“in-bye,” supplies sundry small motors 
for pumping, coal-cutting, &c., and also 
local lighting. In each of these sub- 
stations an oil-cooled transformer is 
installed, reducing the primary pres- 
вше of 6,500 volta to 500 volte for 
the three-phase supply to the motors. 
The switcbgear is all of the oil-break ` 
type, and accords with the Home Office 
regulations governing the use of elec- 
tricity in mines. | 

Among the smaller motors in 
"D" pit is a 10H. P. Peebles 
machine, driving a small haulage 
for handling empty tubs. In ad- 
dition to the compressors, the underground sub-stations 
already mentioned, supply the above small haulage 
and four 74-H.P. plunger pumps, the latter being driven 
by Peebles motors of a special design. These motors are of 
aparticularly interesting type, being fitted with the Peebles 


between phases, or approximately 220 to neutral, which thus 
comes within the limits of low pressure, according to the 
В. of Т. regulations. 


Fig. 10.— UNDERGROUND COMPRESSOR Housg, “D” Prr; 150-H. . PEEBLES 


Мотов IN FOREGROUND. 


The surface sub-station at the Lady Ann pit contains 
two 175-KW. transformers, in addition to the necessary high 
and low tension switchgear, &c., and energy is carried down 
this pit by one high-tension and one low-tension cable. The 
latter is of 5 sq. in. section, and carries 500-volt current to 

a special disconnecting Y box in the 
Five Quarter seam, from which one 

cable runs to the Brass Thill seam, and 

the other supplies main and subsidiary 
haulage engines in the Five Quarter 
seam. The main haulage, the me- 
chanical part of which was supplied by 
Messrs. Bever Dorling & Co., is driven 
through double reduction cut gearing 
by a Peebles 100-B.H.P. three-phase 
motor, which has an overload capacity 
equivalent to 200 B.H.P. for short 
periods. The drums of the gear are 

5 ft. in diameter, and the rope speed 

normally 8 miles an hour. Ап interest- 

ing item .of this equipment is the 
special haulage controller, of the 
liquid type, constructed by Messrs. 


Fig, 11.—Moror-priven PLUNGER Pomp, FITTEDTWITH PEEBLES AUTOMATIC 20 Bruce Peebles. By the aid of this con- 


STARTING GBAR. 


automatic starting mechanism, so that they can be started 


against full load torque by simply closing a switch, and are’ 


thus independent of controller operation, a most important 


‘Point when, as in the present case, thoroughly skilled labour 


is seldom available. The lighting of the engine planes, roads, 
stables, &., is supplied from a 50-Kw. transformer in the 
Surface sub-station, which gives a secondary voltage of 380 


troller it is possible to run the haulage at 
any speed from “creeping " upwards, and for any length of 


time. The possibility of using this controller at “ creeping ” 


speed is most useful in cases where tubs have run off 


the rails, and must be hauled back to them. As a matter of 
fact, however, owing to the absolute steadiness of an electric 
haulage gear fitted with such a controller, the probability of tubs 
running off the rails is very much reduced, and so also is the 


F 
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amount of coal shaken off the tubs during the haul. The 
duty of this main haulage gear is to haul 50 to 60 tubs per 
journey, weighing. 15 cwt. per tubfull, and 5 cwt. empty, 
up a road 1,500 yards in length, and having an average 
gradient of 1 in 16, and а maximum of 1 in 9. 


А 2-KW. 


Fra. 12.—Fan HOUSE, CONTAINING ELECTBICALLY-DBRIVEN 
SiRocco Fan. 


transformer in the haulage chamber provides for local light- 
ing. The auxiliary haulage previously referred to, serves to 
pull the empty tubs upa slight gradient tothe main haulage, 
and is driven by a 10-B. H.P. Peebles squirrel-cage motor. 
It has a single drum 2 ft. diameter, and the rope speed is 
15 to 2 miles per hour. 


612 ft. head. Provision is made in the same chamber for a 
duplicate pump, and one great advantage of the system will 
be recognised from our view, which shows the whole set to 
occupy certainly less than a quarter of the space which an old 
style plunger pump would have required. How great a 


saving can thus be effected in the matter of excavation, will 


be realised by all practical colliery men. It may be 
mentioned that this turbine pump replaces a ponderous old 
shaft pump of the spear-rod type, driven by a vertical beam 
engine. It is understood that the cost of running the old 
pump was nearly £3,000 a year, so that the great saving 
wil be obvious. We are enabled to reproduce views of the 
old and the new pump, and the contrast cannot fail to strike 
our readers. Another 2-Kw. lighting transformer in the pump 
chamber supplies the lamps in the Brass Thill and Low Main 
seams. | | 

The Lumley pit has at bank á sub-station containing a 
250-Kw. transformer, and one high and one low-tension 
cable are run underground, provision being ‘made for 
extensions at a later date. The н.т. cable feeds a 100-kw. 
transformer about 1,100 yards inbye, and low-tension cables 
connect to the coal eutters at the working face, a distance, at 
present, of about 500 yards. A cable is also. run to a 
100-B.H.P. Peebles motor, driving a haulage which is a 
replica of that installed at the Lady Ann pit. For light- 
ing, а 6-KW. transformer is installed, which suffices for the 
Five Quarter, Main Coal, and LOW Main levels, engine 
planes, stables, &c. .In the Brass Thill seam a low-tension 
cable runs about 2,250 yards inbye to gate-end boxes, from 
which coal cutters draw their supply through trailing cables. 

One of the most interesting motor applications of the 
whole extensive installation is located 170 yds. from the 
Lumley surface sub-station, and fed by low-tension cable. 
This is а 55-in. double inlet Sirocco fan, driven by a 
Peebles patent two-speed motor of 62:5 or 125 h. H. b., 


Fio. 13.— UNDERGROUND HAULAGE, EQUIPPED WITH 100-H.P. PEEBLES- Ічростох Мотов AND LIQUID CONTROLLER. 


A fine 190-B. H.P. high-spéed motor-driven turbitie pump 


is installed in the Brass Thill seam. This. pump, which 
is illustrated in fig. 14, is direct driven at 1,440 R. P. M., 
by a Peebles totally-enclosed induction motor of the slip- 
ring type, and lift& about 700 gallons per minute, against 


running at 188 or 365 R. P. M. as required. The fan has a 
capacity of 145,000 cb. ft. per min., against a water gauge of 
24 in., and serves to ventilate the Five Quarter, Low Main 
and Brass Thill seams. | | 
. It is a sign of the confidence now felt in electrical driving, 
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that such important work as fan-driving should be entrusted to 
it; and, in point of fact, the number of electrically-driven 
fans is rapidly increasing. We are able to reproduce photo- 
graphs of the exterior of the fan house (fig. 12), and also 
of the motor driving same, which is of the squirrel-cage 
pattern, with Peebles-La Cour patent two-speed winding. 

Space only allows 
of brief reference to 
the remainder of the 
installation. At the 
Margaret pit a 
number of  con- 
tindous-current 
motors, supplied 
from small auxiliary 
dynamos їп the 
Durham Collieries 
power station, are 
utilised to drive 
haulagea, coal- 
cutters, pumps, &c. 
Most of these 
motors have been 
at work for some 
considerable time. 
From the Margaret 
surface sub-station, 
one high-tension 
and one low-ten- 
sion cable are car- 
red down the pit. 
The  high-tension 
cable will eventually supply, through a transformer in the 
Deep Hutton seam, several large motor-driven pumps, which 
are now being installed. The low-tension cable is for light- 
ing only, and feeds a 20-kw. »00/110-volt transformer, 
which supplies all the lighting. 


Fig, 15.—150-m.p. Two-sPEED PEBBLES INDUCTION Мотов FOR 
Fan DRIvIxd. 


d 


In conclusion, we believe the Lambton installation to be 
cuong the most comprehensive in this country ; and the 


fact that it is being extended is an eloquent testimony as to 


its satisfactory operation. 
Congratulations are due, not only to the progressive 
management of the concern in question, but also to Messrs. 
race Peebles & Co., the contractors for the whole of the 
electrica] equipment, 


Mr. Maurice Georgi acted throughout, as consulting engi- 
neer on behalf of the Lambton Collieries. Our acknow- 
ledgments are due to Mr. A. Kirkup, the agent for the 
Lambton Collieries, who was intimately concerned with the 
work of electrification throughout, and by whose kind per- 
mission the present article is published; we are also indebted 
to Mr. Fisher, elec- 
trical engineer to 
the collieries, for 
much information. 


Car Rheostats. 


—A short practical 
article in the Street 
Railway Journal 
touches the best posi- 
tion under the body 
for grid rheostats, 
and the ways in 
which wrong connec- 
tions may be avoided. 
Unless some position 
can be found where 
mud and water or 
dust is not blown 
by the wind and 
splashed by the 
wheels, the under- 
side of the car-body 
is no place for rheo- 


Ета. 14.—TuRBINE Pump, DRIVEN BY 190-B. H. . PEEBLES Мотон. stats. It is, indeed, 
Capacity, 700 gals. per m. against 612 ft. head; speed, 1,440 r.p.m. 


difficult to know what 
to do with them 

for the best results, 
as they make passengers uncomfortable if placed under the seats, 
Possibly they might be attached to the back of the'stairs in such a 
way as to be harmless, well ventilated, and: sufficiently?water and 
dust-proof. Sometimes they have been putlin fire-proof ventilated 
lockersion the platforms, ‘but they take up а good deal of valuable 
room. Great trouble was experienced on more than‘one British 


Еа. 16.—Bram Pumping ENGINE SUPERSEDED BY ELECTBIOXLLY- 
DRIVEN TURBINE Pour SHOWN ABOVE. 


This engine was built in 1852; speed, 5 L. P. m.; coal consumption 
20 tons per 24 hours. ' 


tramway during the past winter through the failure of resistances 
and other electrical apparatus, which were attached under the floors 
of the cars, so that briny slush was thrown overthem. The careless 
and crude way in which car-wiring is done never ceases to astonish 
us, and the absence of continual fires supplies the best possible 
proof that electricity is safe even under the most unfavourable 
conditions. It is not wise on that account to make no attempt to 
improve those conditions, for depend upon it, the usual slipshod 
део increase thé repair shop staffs by no inconsiderable 
amount. 
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TRIPLE MOTOR-GENERATORS, HAMBURG METROPOLITAN AND 


SUBURBAN 


RAILWAY. 


By Dr. ALFRED GRADENWITZ. 


THE power station of the Blankenese-Ohlsdorf line of the 
Hamburg Metropolitan and Suburban Railway is designed 
for generating single-phase alternating current of 25 periods 


— ? E à 
ГЕ c4 Ee 
], — Ж. 
EN) s f° (f 
— ä A | * 
— 4 NAT 


for operating the railway, alternating current of 50 periods 
for lighting, and direct current for exciting the alternators 
and operating some auxiliary machines. 

In order to ensure, a8 far as possible, economical operation, 
a combination between the three circuits was provided for 
by installing two converter sets, which, by means of the 
surplus power of any one of the three circuits, are able to 
assist the others. Each of these converter sete, constructed 
by the Felten and 
Guilleaume Lahmeyer- 
werke A.G., comprises 
three machines coupled 
together, viz., a direct- 
current dynamo, an 
alternating-current dy- 
namo of 25 periods, 
and another of 50 
periods, each of which, 
according to circum- 
stances, will work 
either ав a generator or 
motor. The three 
following cases had to 
be taken into ac- 
count: 

1. The 25 per iod 
machine receiving 
energy from the bus- 
bars of the railway cir- 
cuit, operates as a 
motor, driving the 50- 
period and direct-cur- 
rent machines ав 
generators; the alter- 
nating current gene- 
rated is then supplied 
to the lighting circuit, while the direct-current is utilised 
in charging accumulators. 

2. With the 50-period machine working as a motor, the 
25-period machine supplies energy to the railway circuit, 
while the direct-current machine is again used for charging 
the battery. 

3. The direct-current machine can be driven from the 
battery as a motor, and is used mainly in synchronising the 
two alternators. 

In order to reduce as far as possible the space require- 


td 


mente of the three machines, the rotors of the two alter- 
nators, as seen in our views, are mounted on a common 
shaft close to each other, so that their housings are located 
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on the baseplate without any intermediary space. The alter- 


nator shaft is coupled by a rigid clutch to the shaft of the 


direct-current machine and there are only three bearings 
required for the whole set, the aggregate length of which is 
about 6 m. Ав the speed has been taken at 975 R.P.M., 
the 25-period machine had to be designed with 8 poles and 
the 50-period machine with 16 poles. 

The two alternators of one of the converter seta are able, 
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TRIPLE MOTOR-GENERATOR, HAMBURG METROPOLITAN AND SUBURBAN RAILWAY. 


when working as motors, to yield 900 (metrical) н.р. each, 
or 600 KW. at 6,300 volts pressure when operated as 
generators. The direct-current machine is designed for an 
output of 250 KW., with 220 volts pressure, while giving 
375 H.P. as a motor. As regards the alternators: of the 


smaller set, the 25-period machine will yield 250 xw. (with 


6,800 volts pressure) or 380 H.P., and the 50-period 
machine, 150 Kw. or 200 Н.Р. The size, output and speed 
of the direct-current machine are the same as in the large 
converter set. 
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CONTRACTS OPEN. 


(Continued from page 724.) 
Pembroke.—May 4th. High speed engine, dynamo, 


switchboard and instruments, accumulators, boiler, arc lumps and 
ear, and arc lamp-posts for the U.D.C. See “Official Noti:es" 


April 19th. 


queensland.—June 24th. The Postmaster-General's 
department at Brisbane requires tenders for 20 miles insulated wire, 
5 miles lead-covered wire, 15 tons 200-lb. galvanised iron wire, 
10 milea fancy covered wire, 2 tons bolts and nuts, 500 wrought- 
iron brackets, 10,000 Acme ineulatore, 500 leading-in insulator 
screws, 300 Acme spindles „inch. 3,000 Acme spindles 2-inch, 500 
No. 17 galvanised carriers, 144 pints Baker's tluid, 500 porcelain 
tabes, 10 cwt. shect copper, 12 connecting screws. 5 tons sulphate 
of magnesia, 3,000 No. 2 Leclanché zincs, 500 No. 1 Leclanché 
zincs, 1,000 No. 2 Carporo us pots, 1 ton salammoniac, 144 2-way 
switches, 2,000 Ericsson fuse tubes, 60 Delville microphones and 
fittings, 10 gross No. 2 brass terminals, and 10 gross No. 3 brass 


terminals. 


Shanghai.—May 4th. One 800-Kw. horizontal steam 
turbo-alternator (single-phase), with condensing plant, for the 
Municipal Council. See “ Official Notices” April 12th. 


Sophia.— May 10th... The Postmaster-General requires 
tenders for 14,000 kilogrammes of bimetallic wire, of 3 mm. 
diameter; of 2,000 kilogrammes of 2 mm. diameter, for branching ; 
3,000 kilogrammes of 14 mm. diameter; and 500 kilogrammes of 
1j mm. diameter, for branching. The estimate is £12,600, and a 
deposit of 5 per cent. is required. Tenders are to be addressed to 
the Secretaire de l'Administration des Finances, 


South Australia.—June 12th. The Postmaster-General 
requires tenders for 500 Meidinger line cella; 500 Meidinger line 
cups; 5,000 Meidinger line corks and tubes; 6,000 Meidinger line 
zines; 6 tons of sulphate of magnesia; and 7 tons of crushed sal- 


ammoniac. 


Spain.— May 17th. The Post and Telegraph Depart- 
ment requires tenders for 20,000 zinc cylinders for voltured elements, 
A deposit of 5 per cent. is required. Particulars may be obtained 
from the Administracion de Correos y telegrafos, 10, Carretas, 


Madrid, 


Spain.—Tenders have just been invited for the establish- 
ment of an electricity generating station at Mombeltrau (province 
of Avila) for the electric lighting of that town and Santa Cruz del 


Valle. 


Stretford.— May 10th. Condensing plant and accessories, 
switchboard instruments, and electrical connections for 500-kw. 
generator. Ме, T. L. Miller, 19, Brazennose Street, Manchester. 


(Deposit one guinea.) 


St. Paneras.— May 13th. Are lamp carbons for the 
Council. See “ Official Notices” April 26th. 2^ 


Turkey.—The administration of the Наша tailway 
Commission of the Hedjaz requires tenders for the reserve pieces 
required for the telegraph service of the Haifa-Eastern Medina line, 
a distance of 1,500 kilometres, and for the telegraph material 
required for 20 telegraph stations on the Madyin-Salih-Medina 
line, which is 400 kilometres long. Particulars may be obtained 
from the Public Works Department at Constantinople. No date 
is fixed for receiving tenders. 


Walthamstow.—May srd. Stores for the electricity 
and tramway departments. See "Official Notices " April 26th. 


Warrington.— May 7th. Six tramcar top-covers for the 
Corporation. See Official Notices” April 20th. 


Yokohama,—The Government of Japan has decided to 
obtain 31 electric cranes, of a capacity of 75 tons each, and two 
of 30 tons each, for the quays of the port. 


CLOSED. 


Bolton.—The Electricity Committee on Thursday last 
Week accepted the following tenders :— | 


Musgrave & Son, for a 2,000. H. p. vertical steam engine, 
Гле, Kerr & Co., for a three-phase alternator, i 
British Insulated and Helsby Cables, Ltd., for wire. 
R.W. Kenyon, for casings, 


Cardiff. —The E.L. and Tramways Committee of Ше 
T.C, has accepted the tender of the Electric Construction Co. for 
the supply of a switshboard at the docks sub-station at £243, and 
that of the Lahmeyer Electrical Co., Ltd., for cables at £669. 


The following notes relating to the cable contract are culled from 
the South Wales Echo, for 27th ult. :— 

‘Tenders were then opened for cables for the same sub-station. 
Before these were opened, Mr. Ellis (electrical engineer) said he 
was almost positive that the Committee would find there would be 
not more than a £5 note between all the English firms tendering. 
The explanation of that. was that the Cable Makers’ Association 
managed these things between themselves, and certain districts in 


the country were allotted to certain firms. | 
“When the tenders had been opened, it was found that the 


lowest British tender was that of the British Insulated Co., at £755, 


but a German firm, viz, Lahmeyer Electrical Co., t:ndered at 
£668 15s. 

‘Alderman Jacobs moved that the British Insulated Co.'s tender 
be accepted. ‘At all events,’ he said, ‘their goods are British 
made.’ , | 

“The Chairman: Protection, eh ? 

* Councillor-Stone seconded. 

“ Councillor Seccombe moved, as an amendment, that the German 
tender be accepted. | 

Councillor Roberts, in seconding, said that if there was а ‘ring’ 
amongst the British firms, it was not fair tendering. It would be 
better to accept the foreigu tender, everything else being equal. 

“Mr. Ellis having read a letter from the German firm giving 
certain undertakings, and stating that they bad a successful branch 
in London, Ald. Jacobs's proposition was withdrawn, and the 
German firm's vender was unanimously accepted." 


Glasgow.—The Tramways Committee has accepted the 
following offers : — | 


D.C.C. wire. — London Electric Wire Co. | 
Cable hose.—Gco. M'Lellan & Co. 
Car lamps.--Edison & Swan United Electric Light Co. 


(Laugyhter.) 


Halifax.—The Corporation has accepted the tender of 
the Chloride Electrical Storage Co., Ltd., for a regulating booster 
(£732) and a switchboard for use in connection therewith (£150). 


Hanley.—The T.C. has accepted the tender of the 


British Westinghouse Co. for a 500-K w. generating set. 


Hudderstield.—The Electricity Committee has accepted 
the tender of the Klein Engineering Co. for the supply of con- 
densing plant. 


India Office.—A repeat order has been placed with the 
Lancashire Dynamo & Motor Co. for the remainder of the electrical 
equipment of the North-Western Railway locomotive shops, Lahore. 
This order includes two 250-kw. Howden Lancashire sets, and a 
large number of motors, mostly of the variable speed type. 


Johannesburg Tramways.—An order has been placed 
with the Lancashire Dynamo & Motor Co. for a 500-K W. generator 
for direct coupling to a Belliss engine. 


Lancaster.— The T. C. has accepted the tender of Messrs. 


Green & Sons for the renewal of the remaining section of the 


. economiser at the electricity works, at £131, 


Leyton.—The U.D.C. has accepted the tender of the 


Tudor Accumulator Co. for repairs to the lighting battery, and for 


maintenance of the traction battery. 


London.—ManvrkroxE.— The В.С. has accepted the 
following tenders for annual süpplies for the electricity under- 
taking :— ' i 


Siemens Bros. & Co.--Rubber cables, 3/22, 15s. per 110 yards: coil, ditto, 3/20 
les. 114.; ditto, 7/22, £1 10s.; ditto, 7/20, £1 9«. ; ditto, 7/18, £2 18. 5d.; ditto' 


7,16, £3 4s. 3d. :: ditto, 7/14, £4 178. 6d.; ditto, 19/20, £3 28. 10d.; ditto, 19/18' 


£4 188. 5d. ; ditto, 13/16, £7 105. 11d. ; ditto, 19/14, £11 1s. 4d. 

Vigers, Sons & Co.— Meter boards, 18 in. by 15 in., 14s. per dozen; ditto, 11 in. 
by Ih in., 12s. per dozen; banjo boards, 21s. per dozen; batons, 11 in. by 3 in. 
by 1 in., 6d. per dozen. "e 

Edison & Swan Co. — Switch holders, 128. 6d. per dozen; tumbler switches 
10 amperes, 16s. 6d. per dozen: ditto, 5 amperes, &s. per dozen : switch blocks, 
13 in. by 3k in., 2s. 444. per dozen: ditto. 3l in., 10d. per dozen: wall plugs, 
16 amperes, 165. per dozen; ditto, 5 amperes, 88. "Ad. per dozen: distribution 


- boards, 1s. 6d. рег dozen; cut-outs, 10 amperes, 4s. 2d. per dozen ;' ditto, 


Б] amperes, 2s. td. per dozen. 2 à 
Rashleigh, Phipps & Co.—Incandeseent lamps, 8 c.r., £4 Ts. per gross; 16 C. v., 


44 75. per gross: 32 a.r., 108. per dozen; 60 C. p., £1 1s. per dozen; extra for 


frosting, 6d. per dozen lamps. 

New Brotherton Tube Co.—Electric tubing, 40 and 5 per cent. disconnt 

Sloan Electiical Co.—Arc lamp carbons, cored, 12 in. by 18 min., 128. 4d per 
250 ft.; soiid, 12 in. by 12 mm., 58. 1044. per 250 lt.; solid, 12 in. by 11 mm 
os. 4d. per 250 ft.: solid, 12 in. by 9 mm., 4s. 21d. per 250 ft. ' ә 

British Electric Calibrated Fuse Co.—F uses, 500 ampercs, £5 14s. per dozen: 
ditto, 250 amperes, 168. üd. per dozen; ditto, 100 amperes, 88. 6d. per dozen: 
ditto, 75 amperes, 8s. per dozen; ditto, 50 amperes, 8s. per dozen; ditto He 
amperes, 45. Cone dozen. , , 
St. Helens Cable Co.-- Tinned copper fuse wires, No. 86, 28. per . 
Is. 64d. per Ib. ; No. 26. 15. 6d. per Ib.: No. 24, 1s. 54d. per Ib. No. 22 тет, 
perlb.; No. 20, 15. 41d. per Ib.; No. 18, 1s. 43d. irib., No. 16, Is. 4d. per Ib. : 
No. 14, Is. 4d. per Ib.; binding wire, No. 14, 1s. 4d. per Ib.; No. 16 ls 10 i 
Ib.; No. 18, 15. 44d. per Ib.; No. 20, is. 444. per Ib.; No. 99 ‚ 15. 1d. ү 
Silesian tape, 2s. Gd. per lb. ; black adhesive tape, 1s. per lb. 

British Insulated & Helsby Cables.— Fuse wires, No, 36, Тв. per Ib.; 
No 20, 26. l. Хо. 26, Эх. 64. per lb.: No. 24, 8s. per ib. ; No. 39, 95. 3d. por ib. 
No. 20, 2s. "id. per Ib.; No. 18, 28. 6d. per Ib.; No. 10, 28. 5d. 
2s. 3d. per 5 

W, T. Henley's Telegraph Works Co.—Flexible wire, 35,40, si) 
per grose yards; ditto, 70 10, silk, £2 178. 6d. per gross yards; duo rdg 
cotton, £1 125. bd. per gross yards ; ditto, 70,40, £2 10. per gross yards. 
а = шаро. holders, 3s. 9d, per dozen; cord grip holders 
"5, 2С. per dozen; screw bolders, 3s. Yd. per dozen; porcelain fuses. 9. е 
dozen; ceiling roses, 28. 61. per dozen. : po Plain fuses, 2s. 3d. per 

H. ys Mayer & 5 carbon brushes. 

W. Patterson,—Dynamo brushes, 104 іп, by 27 in. by 4 in., wei 
£30 per gross, ; о; Y is у 4 in., weight2 Ib. 3 oz, 
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For engineer's stores, oils, &c., the tenders of the following were accepted :— 
G. Hatch, Ltd.; Withy & Wyatt; Wilcox & Co.; Vincent's Btores; Pryke and 
Palmer; Croager Bros.; F. Bird & Co.; India-Rubber, Gutta-Percha Co. C. 
King & Co.; Broad & Co.; Towers & Williamson; Glenboig Fire Clay Co. ; 
T. & W. Farmiloe, Ltd. ; Tully & Straker; C. Jenkins & Co.;: Anti-Attrition 
Metal Co. 

For meters, the tenders of the following were accepted :— | 

Ordinary house meters, up to 500 if required, Reason Manufacturing Co.— 
5-ampere and 10-ampere, 240 volts and 480 volts, £1 5s. each; 25-ampore, 210 
volts and 480 volts, £1 15s. each; 50-ampere, 240 volts and 400 volts, £2 each; 
dial units 250. р 

Prepayment meters, up to the number of 200 if required by the Council, 
Chamberlain & Hookham.—3 and 5-ampere, ЁЗ each: 10-ampere, £3 78. 6d. 
each ; maintenance 6 per cent. , 

The B.C. has also accepted the tender of J. Westwood & Co., at £218 10s., 
for painting the plant at the generating station. 


L.C.C.—The Highways Committee of the L.C.C. has received 


the following tenders for the supply of (1) track rails and fastenings, 
and (2) slot rails and conductor tee-rails for the tramways :— 


1.— Track Rails. 
Bolckow, Vaughan & Co. (recommended) 26 .. 416, 173 
Walter Scott, Ltd. oe oe oe ee ee ee 16,570 
Barrow Hematite Steel Со... ee 


ее ee oe 16,781 
Lorain Steel Co. ee e eo ee ae ee ec 17,056 
P.& W.MacLelln  .. .. oe T ee sd 18,140 
Steel, Pecch & Tozer oe oe oe ee ee ee 18,213 i 


2.— Slol and Conductor Rails. -" 
P. & W. MacLellan .. vs э» А ae .. 45, 387 
Frodingham Iron and Steel Co. (recommended) as 5,804 
Walter Scott, Ltd. se ee ee oe ee we 6,237 
Bolckow, Vaughan & Co, die i» эз vx y 6,972 
Steel, Peech & Tozer "m 6,985 


/ 

The lowest tender for the slot and conductor rails was for Belgian 
manufactures, and the Committee stated that if this was accepted 
there would be considerable additional expenditure for inspecting 
and testing the rails in Belgium. The second lowest has therefore 
been selected. 

The undermentioned tenders have been received by the Educa- 
tion Committee of the L.C.C. for the electric lighting and provision 
of bells, telephones and fittings and wiring for motors at the London 
Day Training College in Holborn :— 


s 
ee oe ee 


8. G. Cozens (recommended) га is .. £1,154 
Reliance Electrical Co. 8 vis ҮК E 1,168 
Lea and Warren ^ -" T m i 1.328 
Aberdeen Electrical Engineering Со... 0 1,358 
W. Barton & Sons en va m x yi 1,875 
W. J. Fryer & Co. awe à oR ies de 1,397 
Wiggins and Griffiths .. ae © "m P 1,419 
T. Potter & Sons aa 95 К T i 1,482 
A. W. Penrose & Co. .. ss ae - be 1,140 


Scth Brothers we ee oe 
Vaughan and Cook . os 
Smeeton and Page 
Cowtan and Sons ais 25 
Wippell Brothers and Row .. 
Sweet Brothers .. a 5% 
Lund Brothers & Co... ie 
Ekins & Co., Ltd. t ee 
J. 8. Cunnington & Co, s 
R. Brightwell .. SN oe 
L. Sunderland & Co. .. 3 
Jackson Bros. - 
ЕК. А. Glover & Co. ee ee ee 
Weston and Sons es 5% 
* Barlow Bros. & Co. ce ee 
Foote and Milne, Ltd. ae - š 


Isuincton.—The E.L. Committee received seven, tenders for 
small bituminous steam coal for use at the generating station. On 
tests which were made as to the evaporative efficiency of the coal, 
the following tenders were accepted :— 

Phillips & Co.—2,500 tons Mapperley small nuts (1) price per ton in Council's 
wagons, 125. 114.; (2) price per ton in contractor’s wagons, 188. 9d.; 2,500 tons 


Ainsley Hall peas (1) 115. 3d. ; (2) 12s. Id.; 7,500 tons Riddings slack (1) 11s. 8d. ; 
(2) 12s. 1d. 


Charrington, Sells, Dale & Co.—6,000 tons bright screened nuts from Mapperley 
(1) 128. 4d. ; (2) 138. 14. 

The tender of Messrs. Ferranti, Ltd., has been accepted for the 
supply of transformers to March 31st, 1903. 
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Manchester.—A repeat order has been placed with the 
Lancashire Dynamo & Motor Co.. Ltd., for a 160-Kw. feeder booster 
driven by a three-phase 6,000 volt motor. 

The Electricity Committee has, on the recommendation of the 


Street Mains and Lighting Sub-Committce, accepted the following 
tenders :— 


Low tension switch gear, Mr. Bertram Thomas. 

High tension switch gear, Ferranti, Limited. 

Cable, W. T. Glover & Co., Ltd.; Siemens Bros. & Co., Ltd.; and Callender's 
Cable Co., Ltd. 


Marple.—The British Westinghouse Co. have received 
an order for their new type six-cylinder vertical tendem gas engine, 
for operating the Hollins Mill Co.’s mill, at Marple. This will be a 
duplicate of four now being delivered to the Castner-Kellner Alkali 
Co., at Runcorn. 


Oxford.— Messrs. Bruce Peebles & Co. have secured an 
order for a further motor-converter from the Oxford Electric Co. 


Portsmouth.—The E.L. Committee has accepted the 


tender of Messrs. Sperring & Co., Portsmouth, for 150 are lamp 
columns. 


Stockport.—A repeat order for a 500-kW. set has been 
placed with the Lancashire Dynamo & Motor Oo. for the Corporation 
tramways. 


Woolwich.—The B.C. has placed an order, at £162, 
with the General Electric Co. for alteratione to plant. 


ч. 


FORTHCOMING EVENTS. 


To-day's Events.—Friday, May 8rd. 'At 7.80 p.m. At Newcastle-upon-Tyne. 
North-East Coast Institution of Engineers and Shipbuilders. Mr. 
W. C. Mountain will reply to the Discussion on his Paper on The 
Application of Electricity to the Driving of Pumping Machinery tor 
Pontoons and Graving Docks.“ 


Wednesday, May 8th.—I.E.E. (Birmingham Local Section) Annual general 
meeting &t the works of the B.T.-H. Co., at Rugby. 


At 8 p.m. Junior Institution of Engineers. At Westminster Palace 
Hotel, Paper on “The Theory of the Steam Turbine," by Mr. 
H. M. Martin, Wh.Sc., and Mr. R. H. Parsons, Assoc. M. Inst. C. E. 


Thursday, May 9th.—At 8 p.m. Institution of Electrical Engineers. At the 
Society of Arts, John Street, Adelphi, W.C. If the discussion on 
Mr. Wade's paper was concluded at last night's meeting, the 
following paper will be read and discussed :—" Telephonic Trans- 
mission Meesurernatts ^ by B. 8. Cohen, Assoc, Mem., and G. M. 
Shepherd. 


Friday, May 10th.—At 8 p.m. Physical Society. Meeting at the Physics 

А 1 of the Royal College of Science, Imperial Institute 
Road, South Kensington. Dr. T. C. Porter—Stereoscopy with long 
base-line, illustrated on the screen. 
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Tux following orders are issued :— 


Monday, May 6th.—'* A Company, infantry drill, 6.30 p.m. 
Tuesday, May 7th.—" B ” Company, infantry drill, 8 p.m. 
Thursday, May 9th.—'* С" Company, infantry drill, 7.80 p.m. 
Friday, May loth.— Р” Company, infantry drill. 7 p.m. 
J. Н. В. PHILLIPS, Captain, for Adjutant on leave, 
Electrical Engineers R.E (V.). 


NOTES. 


Cost of Gas Power.—Writing to our contemporary, 
Gas and Oil Power, Mr. J. H. Leather, of the Minehead Electricity 
Supply Co., Ltd., says that for anthracite nuts his company are 
paying 29s. 11d. delivered. while at Swansea the price is 22s. dd. 
per ton. With a new engine and a suction gas plant, their cost last 
year for fuel alone, using anthracite beans at 228. 11d. to 25s. 11d. 
delivered, was 65d., more than three times as much as our contem- 
porary gave for cost of generation. At Walthamstow, says Mr. 
Leather, the cost for fuel alone is 43d., but he cannot find another 
place where they generate electricity with suction gas plant for less 
than 6d. for coal alone. The Editor replies that the Walthamstow 
coal costs аге high because anthracite pressure plant, which is used 
there, is not economical at low loads, and states that with anything 
like a decent load factor the coal costs should not be more than 
0:2d. to 0:254. He adds that private generating plants are genera- 
ting a B.H.r.-hour for less than 11b. of coal, but, of course, electric 
supply companies are always at a disadvantage over a private plant 
because of their bad load factor.” 


Tramway Ambulance Social.—A highly successful 
social gathering was held on April 18th in connection with the 
Leicester Tramways Ambulance Division, at the rooms of the 
Recreation Club. The president, Mr. T. R. Smith, A.M.LE.E., 
occupied the chair, and gave a brief résumé of the work accom- 
plished by the ambulance division. The class was tirst formed in 
May, 1905, and the division was incorporated with the St. John’s 
Ambulance Brigade in February, 1906. Starting with 20 men, thc 
division had steadily increased to its present membership of 37, and 
including six men who had resigned in the interim, it would be seen 
that the tramways department had 43 ambulance men, all holding 
certificates and qualified for rendering first aid to the injured. In 
Leicester they had been fortunate enough in not having a large 
number of accidents on the tramwaye, but the need of. an ambulance 
division such as theirs would be seen when he stated that no fewer 
than 70 cases had received attention from the members. All these 
accidents, of course, did not happen in connection with the running 
of the trams, as the division were supplying men for duty on the 
cricket and football flelds, while & number of accidents had been 
treated in the workshops at the car-depót and power station. 


Peat as Station Fuel.— It is announced that the 
Hanseatic Siemens-Schuckert Works, as the representatives of the 
well-known Berlin company, are at present engaged on the estab- 
lishment of an electric lighting and power station in the vicinity 
of Aurich, East Friesland, which is intended to furnish a supply to 
a number of localities in that region, and the utilisation of peat 
as fuel is to play a part in connection with the scheme. In addi- 
tion to ordinary coal-fired boilers, the station is to be equipped 
with & special type of boiler, made by the Augsburg Machine 
Works of Nuremberg, in which peat will be consumed without the 
tedious method of preliminary drying of the material, or of any 
other system in whicb ^ large amount of time is lost before firing 
the fnrnace. 
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Inland Competition in Germany.—lIt is stated, in 
the coürse of tbe annual report of the Cologne Chamber of Com- 
merce for 1906-7, tbat notwithstanding the brisk employment of, 

rhaps, all the electrical manufacturing works, the competitive 
Potest has assumed a regrettable form. A group of the largest 
firms in the electro-technical industry, under a misapprehension of 
the syndicate idea, has endeavoured to undersell the outsiders, 
whilst, on the other hand, this loss was to be equalised by excessive 
rice demands in other places. Owing to this policy the level of 
2888 in the district of Cologne was kept artificially low in many 
3 although a sounder syndicate policy is to be expected now 
that these circumstances have become known in wider circles. The 
observations of the Cologne Chamber are not strictly accurate in 
regard to а syndicate, as such a combination does not really exist, 
whilst the other remarks refer to cases of underbidding which have 
slready been mentioned in recent issues of this journal. 


A Long Transmission Line in Italy.—The power 
sation of the Société des Forces Motrices de Brusio, at Brusio, 
which is situated on the Swiss-Italian frontier, has now been in 
regular operation for several weeks and without any interruption 
inthe working. The undertaking is one of the most important in 
the Alpine region and the energy obtained from the use of water- 
power is transmitted over a distance of 102 miles into the centre 
of the industrial district of Lombardy, where it is utilised by the 
Società Lombarda per la Distribuzione di Energia Elettrico. As 
the source of power the River Poschiavino is used, which emanates 
from the Poschisvo Lake, and the water is led along a channel to 
a catch basin, and thence to the turbines, where the pressure is 
said to be equal to 40 atmospheres (600 Ib.). At the present time 
there аге six turbine sets, each of 3,000 H.P., and a second batch of 
gx will be completed in the course of the current year, when the 
total capacity of the station will be increased to 36,000 K. r. The 
system used is three-phase, and the transmission line is carried 
overhead vid the Veltlin, the north-east bank of Lake Como, the 
Valsassina, Lecco and Brianza to Castellanza. The aerial line has 
necessitated the use of 900 tons of copper wire, and the iron masts 
wbich support the wires have absorbed 3,000 tons of iron. 


Institution and Lecture Notes.—IssriTUTION oF 
ELEOTBICAL ENGINEEBS.—At the meeting, held last Thursday, the 
adermentioned nominations for the Council for the ensuing year 
were announced :— 

President-—*The Right Hon. Lord Kelvin. 
] ice- Presidents, 


Mr. F. (ill, Col. H. €. L. Holdeu, *l'rof. (:. Kapp, 
Mr, C. P. Sparks. 


Members of Council. 
Mr. €. Н, Wordingham 


Mr. W. Duddell | 
А. A. С. Swinton 


„ S. Evershed 5 

„ H. E. Harrison * „ W. Rutherford 
*Dr. E. Hopkinson Nus sed , Pearce 
*Mr, J. W. Jacomb Hood „ М. O'Gorman 

» Walter Judd „ G. W. Partridge 
„ W.M. Mordey „ ** „ W. H. Patchell 

„ J. E. Kingsbury- 


Associate Members. 
Mr. A. Campbell, Mr. Н. Human, Mr. J. II. Gray. 


Hon. Awditors. 
*Mr. Н. Alabaster, Mr. Sidney Sharp. 


Hon. Treasurer—Mr. Robert Hammond. 
* Denotes new appointments. 


INSTITUTION OF ELECTRICAL ENGINEERS (BIRMINGHAM SECTION).— 
The report of the Committee to the annual general meeting to be held 
on Wednesday next shows that the Committee for Session 1907-8 
tands as follows:—Chairman, G. Kapp, M. Inst. C. E.; Past 
Chairmen, W. E. Sumpner, D.Sc., R. Threlfall, Е.К.8., R. А. 
Chattock; ice Chairman, R. К. Morcom; Ordinary Members, 
А.Н. Bate, V. Bornand, A. R. Everest, A. L. Forster, W. Е. Groves, 
C. W. Hill, Henry Lea, M. Inst. C. E., D. K. Morris Ph.D, 
A. Pearson, M. Railing, A. M. Taylor, J. C. Vaudrey, M.Inst. C.E. ; 
Ит, Secretary, Н. B. Matthews. 


Insrrroriox OF ELECTRICAL ENGINEERS (GrAsoOw SECTION). 
~At the recent meeting of the Section the chairman, Mr. W. W. 
lackie, stated that the (Council had nominated office-bearers as 
follows:—Prof. Bailey, Edinburgh, chairman; Mr. E. George 
Tidd, vice-chairman ; members of committee, Mesers. T. B. Murray, 
J. Lowson, F. A. Newington, J. В. Nicholson, C. Day, J. K. 
Stothert, William McWhirter, J. E. Sayers, W. B. Hird, and 
Hh E е The secretary remains to beappointed by the 

unci, 


Kixc's CoLLEGE (UNIVERSITY OF Lonpon).—The forty-seventh 
annual dinner will be held at the Hotel Cecil on Monday, May 
27th. The Bishop of St. Albans will be in the chair. 


Кота, Ingrrrurrox.—On Friday last Mr. J. Swinburne, F.R.S., 
gave а lecture on the subject of Incandescent Illuminants." 


Electric Shock Fatalities.—On Saturday last an inquest, 
was held at Ebbw Vale on the bedy of John George Rhead (28), 
who was killed by an electric shock at the Marine Colliery, Cwm, 
| the previous Thursday. Henry Prosser said deceased was a 
ету electric engine driver, and on Thursday he saw him take 


hold of a lighting wire, and instantly fall. Witness rendered the 
necessary first aid, but death ensued, deceased not recovering 
consciousness. Witness, who was a journeyman, said he knew there 
was an uncovered live wire at this spot, because on the Friday pre- 
viously the wire was broken by apassing horse, and witneas had made 
the joint where the accident occurred. He did not report it to the 
management; although he knew nothing about electricity he had 
repaired the wire before. Deceased knew the wire had been broken 
at the spot of the accident, because he had switched the current 
off while he fastened the wire. 

According to the report in the South Wales Daily News, in reply 
to the management, witness said he had no right to repair the wire, 
but the lights went out, and it was a matter of convenience to get 
the wire right. 

Richard Price said he saw deceased repair the joint on the 
Friday. He had a pair of rubber gloves on at the time. It was 
through taking hold of this joint that deceased was killed, Edgar 
Watkins, the chief electrician, said deceased had no right to repair 
the wire; all breakages should have been reported to him. Не 
reported on the condition of the cable and plant once a week. 

The jury returned a verdict of “ Accidental death," adding they 
were of the opinion sufficient care had not been taken by the 
management in seeing that the wires were properly protected, and 
they condemned the practice of allowing unauthorised persons to 
repair breakages, and recommended that the officials make more 
frequent reports on the condition of the cable. | 

On Monday, according to the Yorkshire Herald, a blacksmith 
employed at,the Acklam Ironworks was carrying a number of long 
iron rods on his shoulders, and one of these, it is supposed, came in 
contact with a live“ overhead electric wire. He fell to the 
ground, and was picked up motionless and conveyed to the 
Infirmary, where it was found he was dead. 


С. B. —Mr. Charles Bright, F. R. S. E., M. I. E. E. 
lectured on Tuesday at the Cavendish Laboratory, Cambridge 
University, the subject being "Submarine Telegraphy." To 
our unspeakable regret, we spoke last week of Mr. Charles Bright 
as Mr. C. Bright. There is another Mr. C. Bright, who is also Mr. 
Charles Bright (an American, but no relation to Mr. Charles Bright, 
the Englishman, and with whom Mr. Charles Bright, F. R. S. E., 
has no desire to be confused), and the omission of the letters 
F. R. S. E., &c., might give the impression to thosc who do not know 
any better that Mr. Charles Bright, F.R.S.E., was Mr. Charles 
Bright ! 

Conversazione of the Chartered Institute of Patent 
Agents.—At the Royal Institute of Painters in Water Colours, 
Piccadilly, on Wednesday, April 24th, a conversazione of the 
Chartered Institute of Patent Agents was held. This function is 
biennial, and on the present occasion was extremely well attended. 
Some 420 visitors were graciously received by the President (Mr. 
T. C. Fell), and Mrs. A. Burtwell, among these being Sir Wm. 
Ramsay, Prof. Armstrong, Prof. John Perry, Prof. Robinson, and 
Мт. Swinburne representing Science ; Sir T. Barclay, Sir Joseph 
Lawrence, Mr. J. Cutler, K.C., Mr. T. Terrell, K.C., Mr. R. W. 
Wallace, K.C., Mr. A. J. Walter, K.C., and Mr. G. Н. Radford, 
M.P., representing the Law : whilst Mr C. N. Dalton, C.B. (Comp- 
troller-General of Patents), and Mr. H. Hatfield, I.S.O. (Deputy- 
Comptroller of Patents), amongst others represented the Patent 
Осе. The main object of the Chartered Institute of Patent 
Agents is the regulation and advancement of the profession of 
Patent Agency. There are now 257 registered patent agents, and 
161 Fellows of the Institute. Wednesday’s proceedings were 
carried out in a manner which did the utmost credit to those con- 
cerned. During the evening well-received songs were rendered by 
Miss Carrie Herwin, Mies Kathleen Mayer, and Mr. Ernest Taylor. 
The band of H.M. Royal Artillery, by permission of the command- 
ing officer and conducted by Mr. E. C. Stretton, R.A., played some 
delightful music at intervals. 


Copper.—The directors of the Mountain Copper Co., in 
their report for last year, state that their sales of copper for delivery 
during the year were 2,854 tons, against 4,564 tons in the previous 
year. In accordance with the policy proposed by the board and 
adopted in 1904, the old smelting works at Keswick were closed in 
1905, and a new establishment erected in the neighbourhood of 
San Francisco, in which not only the copper contained in the ore 
could be recovered, but also the sulphur contents utilised. The 
closing of the works had proved to have been not inopportune, as it 
has left for treatment a quantity of rich copper ore which would 
otherwise have been smelted and marketed during а period of 
comparatively low prices. Directly it was realised that the world’s 
consumption was likely to keep the price of copperat or near the 
high price to which it has recently risen, the general manager 
intimated that he could, at a moderate outlay, start up and work, 
at any rate fora time, part of the old Keswick smelting plant, and 
as, by the company’s successful appeal in the First Court, the 
Government injunction was lifted (pending further action by the 
Government), tne board naturally decided to take advantage of the 
good prices to resume smelting at Keswick, and they are able to 
report that one of the old furnaces has lately been blown in, and 
that it is hoped the output of copper during the present year may 
be increased by about 2,000 tons, 


Appointments Vacant.—Engineer to the Savoy Hotel 
Co. (£350 and commission on economies); switchboard attendant 
for Kendal (25s.) ; deputy electrical engineer for Salford (£250). 


Electro-Enamel.— Magnet wants to know the name 
and address of the manufacturers of this enamel. 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELEOTBICAL. REVIEW posted as to their movements. 


Central Station Officials,— At the Partick electri- 
city works on Saturday last, 27th ult., a presentation was made to 
Mr. and Mrs. Н. B. MaxwELL on the occasion of their leaving 
Partick to go to South Africa. Mra. Maxwell was presented with 
a gold pendant set with pearls and chain, and Mr. Maxwell with a 
teak-wood camera in case suitably inscribed. The presentation was 
made by the chief clerk, Mr. Andrew Bennet. 

Mr. A. KIRKHAM, of the Morecambe electricity staff, who has 
beca appointed electrical engineer to the Burnley Co-operative 
Society, has been presented by the staff with a timepiece. 

The Darlington T.C., on April 26th, decided to increase the 
salary of Mr. Lunn, electrical engineer, by £50 per annum, with a 
further increase of £50 on April 186, 1908. 

The Stoke-on-Trent T.C. has, by the casting vote of the Mayor, 
increased the salary of Mr. ТірремАХ, electrical engineer, from 
£300 per annum to £350. 

At noon on Saturday last the employés at the electricity works of 
the Halifax Corporation assembled in а room at the works to make 
a presentation to Mr. P. PRIESTLEY, deputy electrical engineer, who 
is leaving Halifax, after seven years, to become the chief engineer 
and tramway manager to the Mexbro' and Swinton Tramway ('o. 
The presentation took the form of a roll-top desk. Alderman T. 
Hey, the chairman of. the Halifax Electricity and Tramways Com- 
mittee, made the presentation. He felt sure the Mexbro' and 
Swinton (5. would find in Mr. Priestley a most valuable official, 
and when he had worked the Mexbro’ Company into a sound 
concern he would, perhaps, be able to give Halifax a few tips. Mr. 
Rogerson, chief electrical engineer, in moving a vote of thanks to 
Alderman Hey, remarked that the present to Mr. Priestley had 
been subscribed for by practically every member of the staff. 

The Lighting Committee of Tunbridge Wells T.C. has recom- 
mended the Council to accept the resignation of Mr. Н. L. Р. 
Boor, clectrical engineer, and appoint him as consulting elec- 
trical engineer at a salary of £350 per annum. Mr. Boot is to take 
the sole responsibility for the general management of the under- 
taking, and to advise the Council on all capital outlay and 
extensions, 

The Hampstead B.C. has appointed Mr. J. E. Barnes as junior 
assistant engineer at the electric lighting station, in place of Mr. 
S. D. Barnwell resigned. 

On the occasion of his leaving the Clyde Valley Electrical Power 
Co. to take up the post of shift engineer in the combined lighting 
and tramway station of the Aberdeen Corporation, Mr. A. BLACK 
was, on the 28th ult., presented with a silver cigarette case by the 
electrical staff of the company’s Yoker generating station. 

Mr. W. H. Erris has been appointed assistant mains superin- 
tendent at the City of Chester electricity works. 


Tramway Officials.— According to the Australian 
Electrical Record, Mr. W. T. Goopman has recently been selected 
from among 31 applicants for the post of engineer to the Adelaide 
Electric Tramway Trust. He is at present in charge of electrical 
works in Dunedin (N. Z.). The salary is £1,250 per annum. Mr. 
Goodman is a civil and electrical engineer, and was engaged on the 
Blackpool Electric Tramways, on the Liverpool Electric Railway, 
on the City and South London Electric Railwav, and on the 
London, Brighton, and South Coast Railway. He spent con- 
siderable time in America, and at Hamburg and Berlin, gaining 
experience in electric tramways, and went to Australia to take the 
position of engineer to the Brush Electrical Engiaeering Company, 
апа shortly afterwards was appoiuted by the New South Wales 
Government to the position of electrical and mechanical engineer 
ia the tramway construction branch of the Public Works Depart- 
ment under Mr, Henry Deane. In Sydney, he designed a large 
portion of the work of the tramways, and he resigned that position 
to carry out electrical and mechanical work for Messrs. Noyes Bros. 
He was then entrusted with the designing and carrying out of the 
whole of the works of the Dunedin Electric Tramways. He has also 
acted as consulting engineer for the Christchurch City Council, and 
carried out the designing and installation of the city electric 
lighting plant in connection with the refuse destructor. He has 
been consulted by the New Zealand Government on several matters 
in connection with the electrification of lines of railway and the 
installation of electric tramways. He was offered the position of 
electrical engineer to the New South Wales (overnment, but he 
had to decline that because of his other engagement. He is a 
member of the Institution of Electrical Engineers, of London, and 
of the American Institute of Electrical Engineers. 

The managers and staff of the Darlington tramways have pre- 
sented a marble timepiece to Inspector J. MusGravE on his 
marriage. | 

On Monday, April 22nd, Mr. С. ВАВВЕВ, traffic manager of the 
Bournemouth Corporation tramways, was presented with a marble 
clock and ornaments, a silver tea service, and a framed photograph 
of the tramway employs, on the occasion of his marriage. The 
presentation was made by Alderman Lawson, the Chairman of the 
Tramways Committee. 

The Tram ways Committee of the Bury (Lancs.) T.C. has recom- 
mended that the salary of Mr. W. Сросан, tramways manager, be 
increased from £250 to £30) per annum, rising by £50 а year to a 
maximum of £400. 


General.—Our readers will learn with regret that Mr. R. 
НОМРНВГЕВ, who so recently went out to Malta as general manager 
and chief engineer of the electric tramways system there, is about 
to return to England under medical advice. He will on his arrival 
undergo an operation. 

The chief Corporation officials at Birkenhead have presented a 
silver salver to Mr. WM. Ватев, who has resigned the position of 
electrical engineer. Mr. Bates has accepted an appointment with 
Messrs. R. & J. H. Rea, of London and Liverpool. ' 

Mr. A. C. KELLvy, Assoc. M. Inst. C. E., who was for several years 
on the staff of the locomotive department of the Great Eastern 
Railway, has recently been appointed traction engineer to the 
British Westinghouse Electric and Manufacturing Co., Ltd., with 
headquarters at Manchester. 

Mr. Frep S. HoLDEk, who arrived from Australia some time аро, 
and has been with the British Westinghouse Co. since, has left for 
Rio Janeiro, where be will take up an important position in con- 
nection with the South American business of the company. 

The staff of Messrs. Crompton & Co., Ltd., Arc Works, Chelmsford, 
have presented a gold. demi-hunter watch to Mr. W. RICHARDSON, 
who is leaving the employ of the firm. 

Mr. R. N. Twrepy, A. M. I. E. E., has been appointed manager of 
the Dublin and South of Ireland branch of William Coates & Son, 
Ltd., 5, Leinster Street, Dublin, and Belfast, and sole agent for 
the Westinghouse Co.in Ireland. Mcsars. Coates are engaged at 
present on the electrical installation at the Irish International 
Exhibition. 

On Wednesday, April 24th, at the offices of the Great Northern 
and City Electric Railway, at Highbury Place, Mr. R. P. BRoussox, 
the chief engineer and traffic manager, on the occasion of his mar- 
riage with Miss Goddard, of Sudbury, was presented with a pair ot 
antique silver candelabra, on behalf of the principal members of 
the various departments of the railway. The presentation was 
made by Mr. Crewe, the chief traffic inspector. The wedding took 
place at St. John's Church, Wembley, on Saturday, April 27th. 
Deputations from the railway staff, and the East London Engineers, 
of which corps Mr. Brousson is a captain, were also present., 


Obituary.—The death occurred suddenly of pneumonia at 
Lyne Grove, Virginia Water, on Tuesday, of Mr. THEODORE JurLIvs 
Harr, chairman of the Baker Street and Waterloo Railway. He 
was 68 years of age. i 

We regret to learn from the copy of our exchange, /ndian Engi- 
necring, which is to hand this week, that Mr. PaT DoYLE, proprietor 
and editor of that paper for 20 years, has passed away. It seems that 
he left Calcutta, in indifferent health, on March 16th, for Bombay, 
cn route for England, but his death occurred at Bombay on March 
27th. Не was born in 1849. 

The Southport Visitor records the death of Mr. GEoRGE Hupson 
RawsTHORN, who was formerly superintendent of the Telegraphs 
Department of the Manchester Post Office. 

Brigadier-General EUGENE GRIFFIN, first vice-president and 
general sales manager of the General Electric Co., died very 
suddenly of apoplexy at Schenectady, N.Y.,on the evening of 
April 10th. With his wife and daughter, he had gone to 
Schenectady to witness an amateur play given by a local club, of 
which his son, Hancock Griffin, was a leading member. Following 
the performance, while at an informal supper with a few friends, 
the General collapsed, expiring about an hour later. Trained asa 
military engineer at West Point, һе entered the business world as 
second vice-president of the Thomson-Houston Co. Upon the con- 
solidation of that company with the Edison Electric Co. (forming 
the General Electric Co.), General Eugene Griffin became the 
first vice-president of the General Electric Co., holding this 
office until his death. He was born in 1855, at Ellsworth, Maine. 
Upon leaving the Army in 1889, Captain Griffin entered the service 
of the Thomson-Houston Electric Co. as second vice-President. 
This position he held until 1891, when the Thomson- Houston Co. 
was consolidated with the General Electric Co. He was then 
elected to the office of first vice-President. of the General Electric 
Co. In 1893 he was elected to the position of President of the 
Thomson- Houston International Electric Co. He was also a director 
of the British Thomson-Houston Co., Ltd., and the Compagnie 
Francaise pour l'exploitation des Procédés Thomson-Houston, Paris. 
At the outbreak of the Spanish-American War, Captain Griffin 
offered his services to the United States Government. On word 
from Washington he organised the first regiment U.S. Volunteer 
Engineers, of which he became Colonel. This regiment was 
mustered into service in the spring of 1898. The following year, 
in January, he was promoted to the rank of Brigadier-(ieneral. 
This title he held at the close of the war. 


NEW COMPANIES REGISTERED. 


J. Halden & Co., Ltd. (92,899).—This company was registered 
on April 13th, with a capital of £40,000 in £1 shures, to acquire the business 
carried on in Manchester, London, Neweastle-on-Tyne and elsewhere, by 
J. Halden, G. F'. Pringle, and J. R. Ball, as J. Halden & Co., and to carry on the 
business of manufacturers and sellers of drawing materials and papers, mathe- 
matical instruments and specialities, surgical instruments, cutlery, electric arc 
lamps, electric photographic copying apparatus, engineers’ photo and copying 
process materials, photographic materials, cincmatograph instruments, lead 
pencils, pens, tools, clocks and watches, surveying and optical instruments, 
gramaphones. phonographe and records, telescopes, ivory and vulcanite goods, 
&с. e first subscribers (each with one share) are: J. Halden, Woodlands, 
Ellesmere Park, Eccles, near Manchester, drawing material dealer; G. F. 
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Pringle, 59, Percy Bank, Tynemouth, Northumberland, drawing material dealer · 
J. R. Ball, 41, Connaught Road, Harlesden, N.W., drawing material dealer ; 
W. Monkhouse, 21, Southdean Gardens, Wimbledon Park Road, S. W., traveller; 
W. v. Brown, 1?, Ash Grove, Headingley, Leeds, traveller: Н. R. Watts, 
arrondale, Arrundale Avenue, Brooklands, Cheshire, optician; E. W. M. Taylor, 
47, Roxburgh Terrace, Whitley Bay, R.5.0., Northumberland, traveller; and 
ү. A. Halden, Woodlands, Ellesmere Park, Eccles, near Manchester, photo- 

phic chemist. No initial public issue. The number of directors is not to be 
15 than three or more than ten; the first are J. Halden, G. F. Pringle and 
J. R. Ball (permanent governing directors), W. A. Halden, W. Monkhouse, 
w. V. Brown, H. R. Watts, B. F. Moir, L. Wordsworth and E. W. M. Taylor. 
qualification of permanent governing directors, £1,000; of other directors, 50 
shares: remuneration of governing directors, £100 each per annum. Registered 


ofice, Altrincham Street, Manchester. 


Simms Magneto Co., Ltd. (92,990).—Thie company was regis- 
tered on April 19th, with a capital of £100 in £1 shares, to carry on the business 
of manufacturers and proprietors of, and dealers in, magnetos, magneto 
pars and accessories, motors, motor and other carriages, cycles and other 
vehicles, jobmasters, carriers, electricians, suppliers of electricity. &c. The 
first subscribers (each with one share) are:—R. Bugden, 18, Chailey Street, 

E., clerk; P. Robe, Ifield Lodge, Talbot Road, West Ealing, W., 


; N 
chert: W. ce, 79, Dongola Road, West Green, N, clerk; H. Doe, 50, 
Broughton Street, Lavender Hill, B. W., clerk; W. Н. Weekes, 18, Birkbeck 


Road, Acton, clerk; H. H. Laws, 5, Esmond Road, Kilburn, N.W., clerk; and 


J. T. Higginbottom, 87, b Gardens, Harringay, N., clerk. No initial 
ablic issue. The number of directors is not to be less than three nor more 


than five; the subscribers are to appoint the first. Remuneration as fixed by 
the company. 


Dumbarton Burgh and County Tramways Co., Ltd. (6.482). 


Ibis company was registered in Edinburgh on April 13th, with a capital of 
£190,000 in £1 shapes, to construct, purchase or otherwise acquire, manage and 
work any light railways, electric or other tramways and electric lighting or 
power undertakings, and in the event of the Act of Parliament being confirmed, 
1 take over the business of the Dumbarton Burgh and County Tramways Co., 
Lid. The first subscribers (each with one share) are: K. A. S. Moncrieff, 
Salisbury House, London Wall, E.C., engineer; C. Tufnell, Salisbury House, 
London Wall, E.C., underwriter; E. Reeves, Salisbury House, London Wall, 
E.C. secretary; Е. R. Reeves, Salisbury House, London Wall, E.C., engineer; 
W, Abbott, Salisbury House, London Wall, E.C., clerk; К. Sanderson, 15, York 
Pisce, Edinburgh, W. S.; and W. T. Purves, 53, York Place, Edinburgh, civil 
engineer. The number of directors is not to be less than three nor more than 
dx; the first are to be afterwards appointed: qualitication, 100 shares; remu- 
neration ag fixed by the company. Registered office, 15, York Place, 


Edinburgh. 


Shields Construction Syndicate, Ltd. (93,132).—This com- | 


pany was registered on April 26th, witb a capital of £5,000 in 4,500 ordinary 
shares of £1 each and 20,000 deferred shares of 6d. each, to undertake the con- 
struction and equipment of any light railway, tube railway or tramway, to 
acquire any Order or Act of Parliament relating to the same, to adopt an agree- 
ment with E. Anderson, to enter into any other agreements for the acquisition 
of concessions or licences for the establishment of railways or tramways, the 
installation of electric lighting or the accumulation, distribution and supply of 
motive power, and to carry on business as electricians, engineers, con- 
actors, carriers, omnibus and van proprietors, manufacturers of and dealers 
in engines, accumulators, dynamos, inotors, rolling stock and machinery, sup- 
piers of electricity, ёс. The first subscribers (each with one share) are :—E. 
Anderson, 62, London Wall, E.C., merchant; H. Bacon, 62, London Wall, E.C., 
geretary; Н. J. Silverlock, Stock Exchange, E.C., gentleman; S. Fawns, 26, 
&ssex Mansions, South Kensington, S. W., mining engineer; J. Conchie, 134, 
Porehester Terrace, W., merchant; D. J. Paterson, 63, New Broad Street, 
E.C., secretary; and J. W. Pollock, 144, Camberwell Grove, S.E., accountant. 
No initial public issue. The number of directors is not to be less than two or 
more than seven; the first are E. Anderson, H. J. Silverlock and Lieut.-Colonel 
Hon. F. L. L. Colborne ; remuneration, £50 each per annum (chairman £100) 
and 6 per cent. of the net profits available for appropriation, divisible. 
Registered office, 62, London Wall, Е.С. 


W. R. Sykes Interlocking Signal Co., Ltd. (93,078).—This 
company was registered on April 24th, with a capital of £50,000 in 10s. shares, 
to adopt an agreement between a company of the same name (incorporated in 
18), and W, Ives and W. R. Sykes, jun., the liquidators thereof, of the first 
part, J. E. Nicholas and A. H. Johnson of the second part, and the company of 
the third part, for the acquisition of the business carried on at Clapham by the 
said old company, and to carry on the business of signal manufacturers, tele- 
phone, telegraph and electrical and mechanical power, owners and workers, 
constructors of cables, mains, lines, stations, exchanges, reservoirs, accumu- 
‘ators, lampe, meters and engines, and any other business directly or indirectly 
connected with railway or other signals, &c. The first subscribers (each with 
one share) are: —W. R. Sykes, sen., Cedar Lea, Bickley, engineer; G. H. Sykes, 
, Voltaire Road, Clapham, S.W., engineer; E. W. Leest, 29, Nightingale 
Lane, Balham, S. W., clerk; W. R. Sykes, Wyndcott, Birchwood Park Avenue, 
Swanley, engineer; E. Anson, 7, Rodway Road, Roehampton, B. W., civil engineer; 
W. Ives, 46. Narbonne Avenue, Clapham Common, secretary and accountant ; 
and P, G. Busby, 62, Army Street, Clapham, S.W., clerk. No initial public 
Issué. The number of directory is not to be less than two, or more than seven: 
the subscribers are to appoint the first; qualification, 950 shares; remunera- 
tion, £200 each per annum (450 extra for the chairman). Registered oftice, 26, 
Voltaire Road, Clapham, S. W. 


Arthur Harburn, Ltd. (93,116). —Тһіѕ company was registered 
on April 26th, with a capital of £500 in £1 shares, to carry on the business of 
motor and general engineers, repairers of, and dealers in, motor-cars, motor 
and other cycles, carriages and machines, electricians, engineers, suppliers of 
electricity, manufacturers of dynamos, lamps, wire, cables, insulating 
materials, accumulators, telephones and other electrical apparatus and 
materials, Ac. The first subscribers (each with one share) are: J. Townend, 
7 de, Bishop Auckland, dental surgeon; H. M. Wood, Park View, Bishop 
Auckland, grocer; G. Veitch, Clyde House, Bishop Auckland, draper; T. H. 

aylor, Kensington, Bishop Auckland, accountant; E. E. Harwood, 72, New- 
ne Bishop Auckland, clerk; A. J. Law, 58, Newgate Street, Bishop 
clari and, clerk; and N. Thompson, 1, Albert Rill Terrace, Bishop Auckland, 
ue - Хо initial public issue. The number of directors is not to be less than 
15 More than five; the first are J. Townend, G. Veitch and H. Wood 
"egistered office, 70, Newgate Street, Bishop Auckland. | 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


uot; James? Tlluminating Co., Ltd. (63,773).—This company’s 
a nomina] cin Was filed on Мазон 8th, when 97 shares had been taken up out of 
tad charges i of £2,000 in £5 shares. 4486 has been received, Mortgages 


8. 7 

Electric Canal Haulage Co., Ltd. (60, 462).— This company’s 
annual return was filed on February 25th, when seven shares had been taken up 
out of a nominal capital of £3,000 in £1 shares; £7 has been received. Mort- 
gages and charges: Nil. 

Cambridge Electric Tramways Syndicate, Ltd. (79,744).— 
This company's annual return was filed on March 5th, when 107 shares had 
been taken up out of a nominal capital of £5,000 in £10 shares. £9 Os. Jid. per 
share has been called up on 90, £10 per share on 10 and nil on seven, and £911 
128. ld. has been received. Mortgages and charges: Nil. 


Chiswick Electricity Supply Corporation, Ltd. (35,854).— 
Issue on March 20th of £5,700 44 per cent. debentures, part of series created by 
resolutions of November 2nd, ICO, and March Bth, 1901, to secure £50,000, 
charged on the company's undertaking and property, present and future, 
including uncalled capital. No trustees. Previously issued of same series: 
£44,300. ‘ 

Durham Collierfes Electric Power Co., Ltd. (83,421).—A 
memorandum of satisfaction in full of a charge dated February 2nd, 1907, 
securing £18,000, has been filed. 


Kirlew Bros., Ltd. (electrical engineers, London), (49,449). 
—A debenture created by resolutions of June 6th, 1902, and April 6th, 1903, and 
dated March 25th, 1907,to secure £1,000, charged on the company's property, 
present and future, including uncalled capital, has been registered. Holder: 
Mrs. L. J. Kirlew, 33, Hardwicke Road, Palmer's Green, N. 


Eastern Telegraph Co., Ltd. (6,338c).— This company’s annual 
return was filed on February 13th, when £5,999,800 had been taken up and paid 
in full out of a nominal capital of £6,000,000 in 44, 000.000 ordinary stock and 
£2,000,000 preference stock, Mortgages and charges: £1,907,704. 


Direct United States Cable Co., Ltd. (11,597).—This com- 
pany’s annual return was filed on February 19th, when 60,710 shares had been 
taken пр out of a nominal capital of £4,300,0 0 in 65,000 shares of £20 each. 
41.214, 200 is considered as paid. Mortgages and charges: Nil. 


Cowper-Coles Galvanising Syndicate, Ltd. (41,223)—This 
company's annual return, made up to December 31st, was filed on March 13th. 
The entire capital of £2,000 in 560“ A" and 1,500 B” shares of £1 each has 
been taken up. £1 per share has been called up on 500 A and 500 “ B," and 
£1,000 has been received. £1,0C0 is considered as paid on 1,000 ** B." Mortgages 


and charges: £1,100. 
Central Electric Supply Co., Ltd. (23,080). —Тһів company’s 


annual return was tiled on February 14th, when the entire capital of £100,000 in 


£5 shares had been taken up and paid for in full. Mortgages and charges: 
£330,876 4 per cent. guaranteed debenture stock. 

С. H. Mason, Wilson & Co., Ltd. (91,475). — This company's 
annual return was filed on March 16th, when £65 shares had been taken up out 
of a nominal capital of £1,000 іп £1 shares. £1 per share has been called up on 
five,and £5 has been received. £560 is considered as paid on the remainder. 
Mortgages and charges: £270. 

British Electric Fquipment Co., Ltd. (82,542).—Issue on 


March 20th of £2,000 6 per cent. mortgage debentures, part of series created 


` Бате date to secure £20,000, charged on the company's undertaking and 


property, present and future, including uncalled capital. No trustees. No 
previous issue of same series. 


African Trans-Continental Telegraph Co., Ltd. (37,855).— 
This company's annual return was filed оп March 22nd, when 226,850 shares 
had been taken up out of a nominal capital of £300,000 in £1 shares. £1 per 
share has been called up, and £225,855 has been received, leaving £095 in arrears, 
NO MEINER £10 has been paid on 20 forfeited shares, Mortgages and charges: 
Nil. 


Yarmouth (1.W.) Electricity Supply Co., Ltd. (56,884).— 
This company's annual return was filed on March 18th, when 827 shares had 
been taken up out of a nominal capital of £5,000 in £5 shares, £1 per share 
dos been called up, and £1,635 has been received. Mortgages and charges: 

vi 


Bishop’s Stortford and Stansted Flectric Lighting Co., Ltd. 
(81,397)..--This company's annual return was filed on February 8th, when the 
entire capital of £1,000 in £1 shares had been taken up and paid jor in full. 
Mortgages and charges: Nil. 


Cambridge Electric Supply Co., Ltd. (36 457).—This com- 
pany’s annual return was filed on March 15th, when 9,428 shares һай been 
taken up out of a nominal capital of £100,000 in £10 shares. £1 per share has 
been called up and £84,807 has been received. Mortgages and charges: £30,000 
first debentures and one debenture with Capital and Counties Bank, Ltd., to 


cover £10,000. 
Sanitas Electrical Co., Ltd. (72,615)  — This company’s 


annual return was filed on March 12th, when 3, 250 shares had been teken up 
out of a nominal capital of £5,000 in £1 shares. 42.250 has been reccived, 
leaving £2,000 in arrears. Mortgages and charges: Nil. 


Melton Mowbray Electric Light Co., Ltd. (53,018).—This 
company's annual return was filed on April 8rd, when 4,000 shares had been 
taken up und paid for in full out of a nominal capital of £25,000 in £5 shares. 
Mortgages and charges: £20,000. 

Issue on March 20th of £5,000 5 per cent. debentures, part of series created 
March 6th, 1901, to secure £20,000. Property charged (by trust deed): Certain 
freehold land in Regent's Street, Melton Mowbray. (By debentures): The 
company's lands, buildings, works, plant, effects, undertaking and other assets, 
including uncalled capital. Trustees: W. B. Hopkins, Clun House, Surrey 
Street, Strand, W.C., and F. E. Gripper, Broad Sanctuary Chambers, S.W, 
Previously issued of same series: £15,000. 


Highgate Hill Tramways, Ltd. (48,333).—A deed dated 
February 23rd, 1907 (supplemental to a mortgage dated January 93rd, 1907, 
securing £1,700 and further advances up to £4,000, plus the expenses of this 
supplemental deed), has been registered, The deed provides for the inclusion of 
certain moneys in the said mortgage. Property charged by mortgage: The 
company's interest in the Highgate Hill tramways, with the tramway hnes and 
right to work the same and use the rolling stock. Trustee: J. M. Garland, 


Sutton Coldfield. 


Bartitsu Light Cure Institute, Ltd. (87,817).—Issue on March 
7th of £3,000 debentures, part of a series created February 22th, 1907, to secure 
£3,000. Property charged: The company's undertaking and property, present 
and future, including uncalled and unpaid capital, No trustees. No previous 
issue of same series. 


Peterborough Electric Traction Co., Ltd. (74.562).—An 
acknowledgment of indebtedness under seal, dated March 12th, 1907 (supple- 
mental to a trust deed dated June 26th, 1:08), securing a further £1,000 deben- 
ture stock (making, with £20,000 debenture stock already registered, а total of 
£21,000, charged on the company's property, present and future, has been 
registered. "Trustees: Electric and General Investment Trust Co., Ltd., 1 and 2, 


Great Winchester Street, E.C. 


Municipal Electric Light and Power Corporation, Ltd. 
(29,091).— This company's anuual return, made up to December 30th, was filed 
on February 18th. 87 ordinary and 80 founders’ shares have been taken up out 
of a nominal capital of £26,000 in 2,490 ordinary shares of £10 each and 100 
founders’ shares of £1 each. £10 per share has been called up on the ordinary 
and £1 per share on the founders’, and £400 hay been received, Mortgages and: 


oharges: Nil, 
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Sherardising Syndicate, Ltd. (London), (73,024).—A memo- 


randum of satisfaction in full of debentures dated February 27th and June 27th, 
securing £1,100, has been filed. 


Electric Wiring and Fittings Co., Ltd. (29,676).— This 
company's annual return was filed on February 97th, when 1,382 shares had 
heen taken up out of a nominal capital of £5,000 in £1 shares. £1 per share has 


heen called up, and £1,975 has been received, leaving £7 in arrears. Mortgages 
&nd charges: Nil. 


Volenite, Ltd. (57,337).— This company's annual return, made 
up to December 81st, was filed on Febru 15th. 79,939 shares have been 
taken up out of a nominal capital of £80,000 in £1 shares. £1 per share has 
been called up on $4,989, and £34,989 has been received, 4, 500 shares are con- 
sidered as fully paid. Mortgages and charges: £34,288 128. 7d. 


H. J. Cash & Co., Ltd.—This company’s annual return was 
filed on March 8th, when 6,000 shares had been taken up out of a nominal 
capital of £10,000 in £1 shares. 12s. 6d. per share has been called up, and 
£3,750 has been received. Mortgages and charges: Nil. 


London Electric Wire Co., Ltd. (36,544).— This company's 
annual return was filed on March 5th, when 15,807 ordinary, and 5,956 pre- 
ference shares had been taken up out of & nominal Tis of £160,000 іп £5 
shares (10,000 preference). £5 per share has been called up on 8,087 ordinary 
and 5,956 preference, resulting in the receipt of £70,215. £38,600 is considered 
as paid on 7,720 ordinary shares. Mortgages and charges: Nil. 


St. James’ and Pall Mall Electric Light Co., Ltd. 
(26.015). — This var cep annual return was filed on March 6th, when the 
entire capital of £300,000 in £5 shares (20,000 preference) had been taken up. 
£5 per share has been called up on 89,650 ordinary and 20,000 preierence, 
resulting in the receipt of £298,250. 21,750 із considered as paid on 850 ordinary. 
Mortgages and charges: £150,000 84 per cent. debenture stock and £168,138 
4 Ee cent. guaranteed debenture stock of the Central Electric Supply Co., 
Ltd., being half the loan capital. 


Chatham, Rochester and District Electric Lighting Co., Ltd. 
(24.713).— This company's annual return, made up to December 3186, was filed 
on February8th. The entire capital of £50,000 in £5 shares has been taken up. 
£5 per share has been called up on 6,924, resulting in the receipt of £31,112. £8 
remains in arrears. £18,880 is considered as paid on 8,776 shares. Mortgages 
and charges: Nil. | 


Beck & Moss, Ltd. (69,298).—This company’s annual return 
was filed on March 5th, when the entire capital of £2,500 in £1 shares had been 
taken up; £525 has been received, and £1,975 is considered as paid. Mort- 
gages and charges: £800, 


W. S. Laycock, Ltd. (68, 203).— This company’s annual return 
was filed on February 27th, when the entire capita] of £150,000, in 100,000 
ordinary and £50,000 preference shares of £1 each had been taken up; £1 per 
share has been called проп seven ordinary and 50,000 preference, resulting inthe 
receipt of £50,007; £99; is considered as paid on 99,993 ordinary. Mortgages 
and charges: Nil. 


Northwich Electric Supply Co., Ltd. (46,958).— This com- 
pany’s annual return was filed on March 21st, when 3,629 shares had been 
taken up out of & nominal capital of £25,000 in £5 shares; £5 per share has 


111055 led up, resulting in the receipt of £18,145. Mortgages and charges: 
Г е 


Lancashire Dynamo and Motor Co., Ltd. (61,447). —А 
trust deed dated March 4th, 1907, to secure £75,000 debentures, created by 
resolution of even date, has been registered. Property charged: Two plots of 
land in Trafford Park, Stretford, with buildings, plant, &c., thereon, and the 
company's undertaking and general assets, present and future, except uncalled 
capital. Trustees: E. F. Sheppard, 65, King Street, Manchester, and A. 
Tongue, 86, King Street, Manchester. 


Britannia Electric Lamp Works (1905), Ltd. (86,967). 
—Particulars of £200 debentures, created by resolution of March 11th, 
1907, have been filed pursuant to Sec. 14 (4) of the Companies’ Act, 1900 
Property charged: The company’s undertaking and property, present and 
future, except uncalled and unissued capital. No trustees. 


South African Lighting Association, Ltd. (27,609).—Re- 
issue on March 21st of £250 5 per cent. debentures, part of series created 
May 570, 1903, to secure £10,000, charged on the company's undertaking and 
property, subject to a first charge for £20,000, No trustees. Previously issued 
of same series: £10,000. 


Bath Electric Tramways, Ltd. (74,278).—Issue on March 26th 
of a £100 5 per cent. second mortgage debenture, part of series created March 6th, 
1906, to secure £16,000, charged on the company’s undertaking and property, 
present and future, subject to £142,000 44 per cent. first mortgage debenture 
stock. No trustees, Previously issued of same series: £15,900. 48, 000 5 per 
vent. A" mortgage debentures, created March 26th, 1907, charged on the same 
property, subject to first mortgage debenture stock and second mortgage deben- 
tures, have also been registered. No trustees, 

\ . 


OITY NOTES. 


í 


Dudley, Stourbridge and District Electric Traction 
Co., Ltd. 


Tue twenty-fifth ordinary general meeting of this company was 
held on Thursday, April 25th, at Donington House, Mr. A. C. Miles 
presiding. 

The CHarRMAN, in moving the adoption of the report (see 
ErECTRICAL Review, April 26th, page 692), said the directors had 
great pleasure in presenting the very satisfactory statement of 
accounts. The total receipts amounted to £46,282, which was £380 
less than in the previous year. That decrease had been caused by 
a diminution of trade in the district, and a falling off of traffic in 
the Kinver district. The fares on some of the sections had been 
reduced, but the concession in that direction had, he thought, 
reached the limit. "The expenses, after charging all cost of main- 
tenance, cost of repairs and running, in addition to interest on the 
debentures and £500 to depreciation, showed а decrease of over 
£2,000. They must not, however, lose sight of the fact that in 
1905 extensive renewals were made with the permanent way and 
rolling stock, which, of course, were not necessary in the current 
year. The office and general expenses had been reduced by £300. 
The net result of the year's working was that the directors were 
able to declare а 5 per cent. dividend, and the transference of 
£1,500 to the reserve and depreciation accouat, while the amount 
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carried forward was double. The Birmingham and Midland Tram- E 
ways Co. had extended, for 12 months from December 31st last, m 
the date of the first payment of £3,000 on the Kinver Light Rail- gU 
way, and had also postponed the payment of the interest at the a p 
rate of 4 per cent. on the balance of the outstanding purchase Bo 
money. That arrangement had been made in view of the proposed == :*** 
application of the purchase money to be received from the Dudley E 2 
Corporation for the liquidation of the debt of £9,000 on account 12 Be 
of the purchase of the Kinver Light Railway due to the Birming- 1588 
ham and Midland Co. during the present year. Further expendi- ДУ КЁ e 
ture had been made on the Kinver Light Railway, во ав to afford ee 
better accommodation for the increased traffic. Arrangements had qose E 
been made with the other companies of the joint committee for 2201 
the construction of a workshop and car-sheds at Tividale, just out- * 
side Dudley. The expenditure on capital account had been a 
increased by just under £2,700, which had been principally in 
respect of improving the Kinver Light Railway. Investments 
remained at the same figure. It was expected that the appeal to 
the House of Lords in respect of the Dudley Light Railway would jit 
come on in the autumn. The amount to be paid on account of the ws M 
trams by the Dudley Corporation to the company was £32,957, bat - — 
should the appeal be succesaful they would get £32,576 on account vir 
of the light railway. о 
Mr. S. R. Buunpsron& seconded the motion, and the report was pi 
adopted without discussion. MUN 
ee 
cei dh 
Craigpark Electric Cable Co., Ltd. ae 
THE directors’ report for the year ending March 31st, 1907, records 4 T 
a net profit of £6,443, which, with the balance of £911 brought for- IG 
ward, makes £7,354.  'The directors recommend the following С 
appropriations, viz.:—Preliminary expenses, amount written off, , ж еч 
£700; depreciation written off buildings and machinery, £1,000; Ea 
dividend (already paid) on 37,500 6 per cent. preference shares, for un 
half-year ending September 30th, 1906, £1,125; ditto for half-year ue 
ending March 31st, 1907, £1,125; dividend on 37,500 ordinary UR 
shares, at 6 per cent. for the 12 months ending March 31st, 1907, Ed 
£2,250; balance carried forward (subject to payment of directors’ Er 
fees fur the past year), £1,154. The cable department of the com- тл 


pany’s business shows a satisfactory increase, and although prices of г 
{һе raw materials continue high, the directors, in view of an iet 
increasing volume of trade, look forward with confidence to the E 
future. The golf ball department continues to be fully employed, dE 
and the directors anticipate an increased revenue from this source | 
during the current year. The stocks have been curefully gone over 
and шаш by the managing director. | 


Caleutls, Electric Supply Corporation. Ltd. 


Tue directors’ report for 1906 states that the progress of the oe 
company continues 4atisfactory. The accounts have been prepared А. 
іп the form now req\ired by the Government of India. This differs 
‘somewhat from the farm previously adopted, and consequently the 
figures for last year Fre not readily comparable with those of xr 
former years. 4,578,330 units of electrical energy were sold during ue 
the year, an increase of 39 per cent. over 1905, when 3,548,229 units клы 
were sold, an increase of 284 per cent. over the then preceding 
year. The gross revenue (289, 242) is nearly 23 рег cent. 
higher than in the previous yeaz, compared with an increase of 217 
per cent. in 1905 over the receipts in 1904. The rate of progress 
has therefore been well maintained, not withstanding a reduction of 
price for current. The working costs (£39,065) show, however, an 
increase of 33 per cent. compared with a increase of 2: per cent. or 
last усаг. The capital expenditure at December 31st last amounted "s 
to £544,353—an increase of £46,075 curing the year, necessitated i 
by the continued expansion of the company’s business. The 

principal items of expenditure are £5,561 on buildings, £19,480 on 

mains extensions, £12,480 on machilery, and £7,255 on meters. lido 
The following -figures show the comparative results for the past 

four years, the net revenue being adiusted to the new form of 


accounts :— | A 

Equivalent id 

connectione e tj 

in 8-c.P. | Gross Net P 

Year. Houses. lamps. Units sold. revenue. revenue. SA 

1903 1,879 191,878 9,044,681 £47,139 £27,518 x 

1904 1,814 163,858 2,160,457 460, 243 486.400 i 

1905 2,451 215,018 8,548,229 . £72,691 £49,242 

1908 8,060 262,893 4,518,380 489,242 450,176 5 


Exchange is calculated at 1s. 4d. pe rupee. 


The presence of the item entitled “reserve fund account b. 
£84,592 10а.” in last year's balance-sheet has given rise to some 
misunderstanding, the impression conveyed bei ig that this account 
represents surplus profits set apart from past earnings to form a 
reserve fund, whereas it is made up of the prem.ums subscribed by 
the members of the several issues of shares made by the company 
from time to time, and might properly be descrited as “capital” 
subscribed without participation in the dividends The directors 
have shown this item in the accounts berewith under the heading 
“share premiums.” Exceptional difficulties have again been 


experienced with the feeders, and it is evident that a considerable 


proportion of the underground cables will have to be relaid. The 
whole of the repairs and renewals during last year (£§,882) have in 
accordance with the Government form of accounts, deen charged 
against revenue instead of coming out of the reneyals fund as in 
former years. The balance of the depreciation and renewals 
account at December 31st, 1906, amounted to £533,247, and the 
directors propose to further strengthen this provision by adding to 
the account out of the profits the sum of £12,000 The net profits for 


— —  ——————————— HAM EMXXLL]AALLIILOOLCOQIÓÓOUXUMGITEÉEÁSEELEECECECEDCÉERLZEZICTPEELEEEEEEEELEELEELEEEEEEECLELECECECELEELLLSZZ 


Yol. 60. No. 1,536, May 3, 1907.] 


THE ELECTRICAL REVIEW. 


78b 


——.ĩf̃— GEMLAUHBUDADMUHDUAEZU4INSESUSSLSERSBEEELEBUNSNEDE E 


the year amount to £50,177, to which has to be added the balance 
brought forward from last year, £4,358, and after deducting the 
interim dividend paid in November, 1906, and other items set out 
in the net revenue account, there remains an available balance of 
139486. The directors recommend, as stated above, that а sum of 
£12,000 be placed out of profits to the credit of the ‘depreciation 
and renewals account,” and that a final dividend, at the rate of 104 
per cent. for the half year, be declared and paid on the paid-up 
share capital, making with the interim dividend 8j per cent. for the 
year, the balance £5,206 being carried forward. The new stations 
st Howrah and Ultadangha have been completed and are now 
sapplying electricity. The buildings and machinery of the com- 

have been maintained in good and efficient repair during the 
year. It is proposed, when relaying the feeders above referred to, 
to increase the sectional area of some of the cables to meet the 


increased demand for current. 


Auckland Electric Tramways Co., Ltd. 


Tux directors’ report states that the total revenue for the year 
ended December 31st, 1906, amounted to £132,365, as compared 
with £122,995 for the previous year. The traffic receipts, which 
amounted to £130,337, show an increase of £8,458. After deduct- 
ing all expenses chargeable to revenue, including £14,255 for 
interest on debenture stock, and providing for the rental and per- 
centage of profits payable to the Auckland City Council amounting 
to £3,246, and after setting aside +10,000 to meet depreciation, 
there remains а lus of £33,583, making with the £3,018 brought 
forward an available balance of £36,602, which the directors 
recommend should be applied as follows:—To reserve fund for 
general purposes, £12,500; to dividend at the rate of 7 per cent. 
per annum, £21,000; balance carried forward, £3,102. The 
directors propose that the account hitherto styled reserve and 
depreciation account shall in future be entitled depreciation 
account, and that the account shall be used exclusively for the pur- 
pose of providing for renewals and depreciation. 


An arrangement has been made with the Auckland City Council whereby the 
watering of the streets on which tramways are laid in the city and in certain 
of the suburban districts will.be undertaken by the company. Steps are being 
taken to obtain the most efficient water sprinklers for the purpose, and it is 
hoped that they will be available in Auckland in time for the next summer 
season. Differences having arisen between the Auckland City Council and the 
company with regard to the system formerly adopted to arrive at the profits 
earned within the city, upon which the Auckland City Council is entitled to & 

reentage, а new method has been suggested by the company, which it is 

ieved will meet the City Council's views. To meet increasing traftics five 
additional cars have been added during the year; these will duringthe present 
year be increased by a further 12 cars, making the total rolling stock 72. The 
board have decided to take in hand the construction of the extension of about 
3 miles in the Mount Eden Road district, referred to in the last report, imme- 
diately the necessary powers are obtained. 

To cope with the demand to be created by the above extensions and to meet 
the increased traffic, further plant capable of an output of 600 Kw. will be 
installed during the year. Mr. P. M. Hansen having resigned his position as 
managing director, the board have appointed Mr. J. J. Walklate, of the 
Potteries Electric Traction Co., general manager and engineer, and he will take 
пр his duties in Auckland about the middle of May, Mr. Hansen acting as 
managing director until his arrival. Consequent upon Mr. Hansen's resigna- 
tion he retires by rotation from his directorship of the company. The board 
propose that the vacancy caused by his retirement shall not be filled up, and 
that for the present the board shall consist of three members, The board have 
appointed Mr. Hansen, local director of the company in Auckland, and they 
wish to express their appreciation of the zeal and loyalty with which he has 
administered the affairs of the company in New Zealand since its inception. 

Year ended Year ended 


Dec. 31, 1905. Dec. 81, 1906, 

Miles open—Route miles “> 85 i ys 18:64 19:2 

Single line.. - аа ч a (744 6:99 

Double line P zs i: i» 12:20 12:21 
Number of passengers carried. vi x 19,789,045 21,104,651 
Average receipts per passenger T 1:464. 1:484. 
Average expenditure per passenger. | 0-864. Окта 
Proportion of expenses to receipts .. bc n 58 * 55 **, 
Number of cars working © ст ih 55 60 


Indo-European Telegraph Co.. Ltd. 


At the meeting held on Monday at 18, Old Broad Street, E.C., 
Mr. J. Неввевт Твіттон, in moving the adoption of the report 
(ке EvectaicaL Review, April 19th, p. 652) and the declaration 
of dividend and bonus, first referred to the death of Mr. W. 8. 
Andrews. He then stated that the electrical condition of the com- 
pany's lines during the year had continued to be satisfactory. The 
daily trafic carried during the year was the largest during the 
company’s history. This record traftic had been carried with an 
improvement both as to accuracy and speed over last year, and 
without any addition to the number of wires at the company's 
disposal. The reduction of rates for Turkish traffic by this com- 
pany в route, consequent upon the arrangements to which he referred 
at the last general meeting, had enabled them to attract a satis- 
factory traffic. This had involved some re-arrangement of their 
Odessa station, attended with a certain amount of additional 
ce but it would be to their advantage. The increase in 
volume of all classes of traffic taken together, had, however, not 
а sufficient to compensate for the loss of revenue resulting from 
large reductions of tariff that had been in full operation during 
bee year. The traffic returns for the first quarter of 1907 were, 
кыы favourable, and if the improvement were maintained, 
ey hoped to show better resulta for the current year. Taking the 
years 1904, 1905 and 1906, earnings on message account were 
N £138,284, £129,743 and £124,477, showing a reduction 
906 of £5,266, ав compared with 1905, and of £13,807 as com- 
dps With 1904—a serious falling off. The revenue account showed 
" Pes in receipts of £5,151, and an increase in expenses 
45 l which was attributable partly to an increase in salaries 
Wages, and partly to maintenance charges, which were a 


tluctuating quantity, and did not call for close analysis. The 
directors had considered this a suitable time to bring into profit 
and loss the sum of £3,838, which was kept in last year’s accounts 
as an open balance. The reduction in revenue was, unfortunately, 
accompanied by further depreciation in the value of the company’s 
investments, a depreciation which merely reflected the condition of 
the Money Market, and for which the directors were in no way 
responsible, with the result that funds which would otherwise have 
been available for the retirement fund and for equalization of divi- 
dends fund, had had to be utilised in writing off а depreciation in 
securities of £16,240 which had accrued during the year. The 
directors proposed the usual dividend of £14,875 and bonus £17,000, 
which left £8,975 to carry forward to the credit of 1907, as against 
£16,698 for the previous year. In considering the question of a 
special distribution out of interest on unappropriated investments, 
а sharp line should be drawn between this and the dividend and 
bonus derived from revenue. The shareholders had, after many 
years of economy and self-denial, accumulated available liquid 
assets, which stood in the balance-sheet at over £500,000. This 
company had no risks or liabilities against which to create a 
larger reserve fund, the only provision necessary to be made in 
the event of liquidation of the company being to the extent 
of the issued capital of £425,000. From this point of view, 
therefore, any further considerable additions to the reserve and 
other funds of the company would be simply to provide a premium 
over the par value of the shares on the final liquidation of the com- 
pany, а provision which was obviously not within the duties of the 
directors. It might well be that increasing traffica might eventually 
necessitate a corresponding increase of carrying capacity, and that 
suitable opportunities might even present themselves for the 
extension of the system of operations of the company, but these 
possibilities hardly seem to justify further large accumulation of 
funds. The directors, therefore, recommended the distribution of 
interest accrued on the investments, which were termed in the 
balance-sheet ‘‘ unappropriated,” amounting to 15s. per share, as 
on previous occasions. 

Sir Francis Mowatr seconded the motion, and it was carried 
unanimously. 

The retiring directors were re-elccted, and the auditors were also 
re-elected, theit fee being increased from 100 guineas, which it had 
been for the last 25 years, to 150 guineas. 


Veritys, Ltd.—The report of this company for the year 
ended Jan. 31st, 1907, which wasadopted at the annual meeting held on 
Tuesday, shows a prosperous state of affairs, the profits having 
again largely increased over those of the previous year, which in 
turn showed an advance on those of the year before. After paying 
the dividends on the preference shares, the cautious policy of only 
declaring 5 per cent. on the ordinary shares has been again adopted, 
and a sum of £8,250 been put to depreciation and reserves accounts, 
a balance of nearly £1,000 being carried forward. We gather from 
the report that in spite of severe competition from both home and 
foreign manufacturers, this old-established company is more than 


holding ita own. 


Stock Exchange Notices.— The Committee 
appointed Special Settling Days as under :— 

Friday, May 3rd.—British Columbia Electric Railway Co., Ltd.—Scrip (fully 

and partly paid) for £300,000 43 per cent. perpetual consolidated debenture 


stock. 
Tuesday, May lith.—Straits Settlements (Bertram) Rubber Co., Ltd.-- 20,000 


vendors’ shares of £1 each, fully paid, Nos. 1 to 20,000, 

And ordered the undermentioned to be quoted in the Official 
List :— 

Anglo-Argentine Tramways Co., Ltd.—Further issuc of 50,000 ordinary shares 
of £5 each, fully paid, Nos. 510,008 to 560,007. 

British Columbia Electric Railway Co., Ltd.—Scrip (partly paid) for 300,000 
41 per cent. perpetual consolidated debenture stock. 


Reading Electric Supply Co., Ltd.—The report for 
1906 states that expenditure on capital account amounted on 
December 31st, 1906, to £159,109. The total revenue for the year 
was £14,529, and the expenditure, including £2,200 written otf to 
depreciation account, amounted to £9,401, leaving a profit of 
£5,127. The directors recommend a dividend at the rate of 4 per 
cent. per annum on the ordinary shares, carrying forward £429. 
The reduction of the charge for electrical energy, which came into 
operation at the beginning of the year 1906, represents a concession 
to the consumers of over £2,500, and accounts for the decrease in 
revenue. The directors are satisfied that the step taken was a 
proper one. This concession has been appreciated by the con- 
sumers, and although it has caused a drop in the dividend, it 
cannot, in the opinion of the directors, fail to have a good effect 
upon the development of the business. During the year there was 
a net increase of lamp connections of the equivalent of 7,687 8-с.р. 
lamps, bringing up the total connections to the end of the year to 
the equivalent of 99,033 8-c.P. lampe, including the equivalent of 
1,299 н.р, electric motors. 


Prospectuses.— 7% Urban | Electric Supply Co., Ltd.— 
This company has been before the public with an issue of a further 
£75,000 of 44 per cent. first mortgage debenture stock at 94, the 
‘proceeds of which will go to the contractors (Edmundson's Elec- 
tricity Corporation, Ltd.) for works which have been constructed 
or are in progress. The list of applications was to close on 
Wednesday. 

Beaufort Borneo Rubber Co. Lid.—This company is inviting 
applications until to-day for 73,000 guaranteed £1 shares, interest at 
5 per cent. per annum being unconditionally guaranteed for six years 
by the Chartered Со, 


have 
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Berlin Elevated and Underground Railway Co. 


TuE tenth year of the existence of this company has just been 
completed, although the railway itself was only opened for traffic 
in 1902, and has been slightly extended since that time. Associated 
with the railway is a level line having a length of 136 mile. The 
latter carried 3,790,000 passengers in 1906 as compared with 
3,490,000 persons in 1905 and 1,227,000 in 1902. In the case of 
the elevated апа underground railway, the number of paseengers 
carried last year amounted to 37,810,000, as contrasted with 
34,530,000 in 1905 and 18,814,000 in 1902. The length of this— 
the main—railway in operation in 1906 was 7'8 miles as against 
6'9 miles in the preceding year, and the average receipts per 
passenger were 114., or a fraction in excess of the return in 1905. 
The financial position may be summarised as follows for the past 


two years: — 

1906. 1905. 
Ordinary share capital ... £1,500,000 41,00, 000 
Loan capital ... 8 £7 50,000 £7 50,606 
Gross profits |... ined £145,544 £125,600 
Placed to renewals fund £20,000 417,00 
Tax paid to City authorities 45,729 — 
Depreciation ... -— те 43,175 £3,273 
Net profits esi £65,314 477.628 
Dividend, per cent. 5 45 


The above figures show the combined results for both the elevated 
and underground railway and the short-level line, the former being 
worked by 124 motor-cars and trailers. Orders have been given 
for 12 additional motor-cars and eight trailers, and a new car-shed 
for 120 coaches is in course of erection. The company possesses its 
own power station, and eight new boilers and two steam turbines, 
each of 3,000 H.P. are being provided so as to cope with extensions, 
and when this plant has been installed the total capacity of the 
station will be increased to 10,200 нъ. Asto the development 
works in progress, it appears that the extension now in hand from 
the Potsdamer Platz to the Spistelmarkt will be completed within 
the period of three years fixed under the agreement. It will be 
possible to open in the autumn of this year the station at the 
Leipziger Platz, which will be combined with the existing station 
at the Potsdamer Platz. The West End extension, of which 1:86 
miles have already been finished, will be opened in April, 1908. These 
developments have necessitated an increase of £500,000 in the share 
capital, which will first rank for dividend in 1909, whilst a fresh 
issue for obligations has also been resolved upon. 


Potteries Electric Traction Co., Ltd. 


MB. G. Е. M. ConxwaLLIS WEST presided on April 23rd, at Hamilton 
House, at the annual meeting of this company. In meving the 
adoption of the report (see ELECTRICAL. Review, April l'th, 
page 652) he said that the year had, on the whole, been a satisfac- 
tory one. The gross revenue had increased by various causes, The 
Adderley Green extension bad been somewbat of a disappointment 
to the directors. The greater portion of the increase in receipts 
had come from the main line, and it was accounted for by the 
improvement in trade in the district last year. Thie, however, 
already shows signs of a decline, mainly attributable to local labour 
disputes. There was a emall increase in the receipts to date. If 
it had not been for the severe snowstorm about Christmas their 
receipts would have still further increased bv some £500. It cost 
an extra £500 to keep the service going, so that, in other words, tbat 
snowstorm cost the company roughly £1,000, They had carried 
1,723,658 more passengers than in 1907. So far as the parcel traffic 
was concerned last year, this showed a small decrease compared 
with the previous year, but that item was still useful and con- 
siderable. Last year he referred to a satisfactory decrease in power 
and running expenses. This year the reduction was again sub- 
stantial, and in spite of the fact of their having taken 44,000 more 
1n gross receipts, the decreased expenditure under this heading was 
£1,158. Last year he foreshadowed an increase in expenditure under 
the heading repairs and maintenance. This had proved only too 
true, und the increased amount was no less than £7,500. Nothing 
lasted for ever in this world, and tramway permanent way and 
rolling-stock were certainly no exception to the rule; on the 
contrary, they were one of the best examples. If electrical 
engineers 10 years ago had known as much about electric traction ag 
they did now, they would never have suggested the life of perman- 
ent way to be from 17 to 20 years, nor would they have used £5 lb. 
rails, or made а single line with passing places where they might 
have made а double. However, it was always easy to be wise after 
the event, and in the meanwhile the directors had had to face the 
position, and endeavour to find the best way out of it in the 
interest of the shareholders. Their reserve fund was also called a 
depreciation fund, but the board unanimously agreed as to the folly 
of touching this fund for the purpose of finding money for meeting 
the depreciation of the company's property ; on the contrary, they 
were anxious to add to it as much as possible. It had been sug- 
gested that the simplest way of finding money was to pass the 
ordinary dividend, but he did not consider it fair to the ordinary 
shareholders to ask them to forego their profits to provide a sum 
which, although spent in one year, could reasonably legitimately be 
spread over a number of years; more especially when, by the very 
spending of that sum, the permanent way dealt with should be in 
such a good state of repair that the normal expense of upkeep should 
be somewhat reduced. The directors, after very careful considera: 


tion, had decided that the best means of dealing with the 
situation was to place a sum annually to a new fund, to be 
called a renewals fund. Last year, out of the total of £18,726 
spent in repairs and maintenance, only 4 1, 4760 was charged 
to that fund, and £2,500 had been placed to it. This left 
£1,000 on the credit side to be carried forward to next year. 
It was probable that outside the ordinary expenses of upkeep the 
company would have to spend some £10,C00 ог £11,0C0 in renew- 
ing part of the permanent way. It was proposed to lay a much 
heavier rail than heretofore. Assuming the same amount was 
placed to renewals fund every усаг, this outlay would be wiped off 
in four years, it, of course, Leing carried forward in the shape of а 
suspense account until such a time. The matter would be treated 
in & most conservative way, and by far the greater proportion ot 
the expenses on all work done on the permanent way would have 
to come out of revenue, as was the case now. Where possible, and 
when it could be proved by figures to be of pecuniary advantage to 
the company, it would be the policy of the board to double the 
track, provided, of course, the consents of the local authorities 
could be obtained. Such doubling would be, of course, a capital 
expenditure as to half the cost. "Turning to capital account, 
£12,700 was spent. They had purchased five large cars to cope 
with new extensions and increased traffic. A new car-shed had 
been built at Fenton on a valuable freehold site. This was neces- 
sitated by the great congestion at Stoke depet—50 much so that at 
nights they actually bad сагв in the strects, ard got into trouble 
with the local authorities in consequence. Further feeders had 
been put in which had effected economies in the power stations. 
and facilitated the running of the cars during the rush hours of 
busy days. With regard to the general financial position, wbereas 
in 1905 they had a cash balance of £8,235 to their credit, at the 
end of 1906 they were £3,100 overdrawn at their bankers. The 
question of finance had caused the board no little anxiety during 
the year. They were precluded from issuing shares at а discount 
their shares were unfortunately at a discount—and unless the 
articles of association were altered they could not issue any further 
debenture stock until more shares were issued. In other words, 
their borrowing powers were limited to one-balf the issued share 
capital. Therefore the beard arranged an overdraft with the 
bankers against the security of their bolding in the North Stafford- 
shire Tramways Co. With regard to the extensions, since the issue 
of the report they had received from the Board of Trade power to 
abandon the southern half of the Longtcn-Blythbridge route, and a 
three years’ extension cf time for the constructicn of the remainder. 
After fully considering the matter, the board were defnitely of 
opinion that these extensions, if constructed, would result in a 
heavy loss to the company. There had been, practically speaking. 
no development on these routes, and во far ав the Newcastle-Trent 
Vale route was concerned, they very much doubted whether during 
the next three years there would be sufficient development to 
warrant the construction of this line. After expressing regret at 
the loss of their general manager and engineer, Mr. J. J. Walklate, 
who had accepted an appointment as general manager and engineer 
and local attorney with the Auckland Electric Tramways Co., one 
of the companies associated with the British Electric Traction Co., 
ара mentioning that they had secured the services of Mr. W. Thom 
as general manager, the chairman formally moved the adoption 
of the report. 

The motion having been seconded, Mr. TuckETT commented upon 
the directors' cbanging policy in regard to depreciation. Last year 
they placed £5,000 to depreciation, because that fund was wholly 
inadequate and larger provision had to be made. This year they 
were putting to reserve only £4,140, as against that 45,600, and 
were carrying forward lees than a уеат аро. The only justification, 
in his opinion, in going back to that extent on the policy of last year 
would be the certainty of largely increased revenue during the 
current year, but he gathered that that was hy no means assured, 
indeed there was every probability of thereverse. There was every 
probability of repairs and renewals increasing in amount. In the 
event of their desiring to double the line or to make an extension, 
it was essential, in connection with any future liabilities or capital 
commitments, that the company’s credit should be re-established, 
and they were not going about this in the right way if they went 
back on the moderately sound depreciation policy laid down lart 
year. He had recommended the preference shares to many of bis 
frienda, and he considered that they were entitled to feel that their 
position was a great deal more secure than it was. They had 
£10,000 net revenue as a margin beyond the preference 
dividend. In the case of a company with 4750. 000 capital, that 
was not a very large margin in view of contingencies. 
The reserve with this year’s provision only amounted to £19,000, 
or 24 per cent. on the capital of £750,000 after eight years’ working. 
In the case of tramway companies with practically the whole of 
their plant subject to very certain and comparatively rapid depre- 
ciation, he said that was altogether inadequate. The tigures for 
repairs for the last three years, £8,800, £10,098 and £17,725, only 
showed the progressive way in which tramway plant was liable to 
wear and tear, and although it was practically true that they 
maintained the plant and rolling stock in a sufficient state of 
repair, that was no answer to his objection that in addition to that 
they required an adequate reserve to meet the heavy liabilities 
that would be likely to fall upon them from time to time. The 
reserve, too, such as it was, was invested in tbe business, and was 
not available in cash to meet sudden energency. Last year the 
chairman said that they had in view the example of the B. E. T. Co., 
whose chairman laid down an admirable policy with reference to 
reserve and depreciation, but which he was deplorably deficient 
in carrying out, and he felt it was necessary to make a protest 
against the board laying down & policy on one occasion and de- 
parting from it on another, The want of a consistent policy shook 
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the confidence of the public. He proposed that the proposed dividend 
оп the ordinary shares be reduced from 4 per cent. to 3 per cent., and 
that the amount, £2,450, thereby rendered available be placed to 
the reserve fund in some way at the discretion of the bosrd. 


Mr. HowARD SMITE, speaking as one of the largest ordinary 


shareholders, supported the remarks of Mr. Tuckett with regard to 
the necessity of an increased amount being placed to the deprecia- 
tion fund each year. Evidently the present sum was utterly inade- 
te to provide а fund from which could be obtained sufficient 
to reconstruct the line and its rolling stock when it became 
necessary. The lines were badly constructed, because the weight 
of rail that should have been used was not used. He spoke as an 
engineer with а great many years of tramway engineering experi- 
ence; 84-lb. rails were extremely light. He would have been 
happy to second Mr. Tuckett's proposition, but he felt that they 
would not be justified in altering the proposition of the directors 
in the presence « f 80 few ordinary sharebolders. 

The CHAIRMAN, in his reply, said that the report showed that no 
less than £6,500 more bad been spent in keeping the permanent 
way better than it was last year. They could not have their cake 
and eat it. If they put £10,000 to depreciation and reserve fund, 
the board were perfectly justified in drawing on that fund to keep 
up the property of the company, but asa board they had decided 
not to touch it ; on the contrary, they had spent a very much larger 
sum in dealing with the depreciation of the rolling stock and 

manent way, and it would be most unfair to ask ordinary share- 
holders to forego the profits of one year in order to provide some 
of the money which should be spread over 2 number of years, such 
asrenewals. At the end of four years the reserve fund would not 
have to be touched. It would have been added to as far as possible. 
If the receipts were larger one year, it would be possible to put 
further sums to depreciation and reserve. It seemed to him a 
paradox that, providing the efficiency was kept up, so large a sum 
as saggested should be put to reserve fund. Не did not withdraw 
from the attitude that he took up last year. A grest many com- 

ies drew on their reserve to meet depreciation. This board 
would never be a party to that policy. He said, in reply to Mr. 
Howard Smith, that 90 рет cent. of the tramways laid 10 years ago 
were laid with 85-10. rails. 

The amendment receiving no seconder, the motion for the 
adoption of the report, with its 4 per cent. dividend, was adopted. 


qua 
monies 


City of Birmingham Tramways Co. 


Tae ordinary general meeting of this company was held on 
Thursday, April 25th, at Donington House, Mr. Emile Garcke 
: The CHAIRMAN, in moving the adoption of the report, (see ELEC. 
Rev., April 26th, p. 692), said that owing to the elimination of the 
omnibus business from the profit and loss account, as the result of 
the sale of that department to а separate company, both the 
receipts and expenses showed a diminution. The receipts were 
£292,197, ав against £295,383 in 1905. He was glad to say that 
the expenses had been reduced іп a greater ratio—£191,000 as 
compared with £200,000 in the previous year. The net profit was 
substantially larger than the preceding year— £101,131 as against 
£94,722. Of that sum £12,000 had been applied to the payment of 
debenture interest, £12,000 to the payment of dividend on the pre- 
ference shares, and £6,335 to the payment of the dividend on the 
ordinary shares, leaving a balance of £70,712, which had been 
added to the reserve fund, which now stood at £431,767, repre- 
vented by deposits with the trustees of the debenture holders to 
the extent of £187,134 and by investments £191,870, leaving 
£64,252 cash in hand and deposits with the Birmingham Corpora- 
tion. During the year a great change had been made in the 
mileage of lines owned by the company. Last year they had 
‘33 miles. They had parted with 144 miles—10} of those miles had 
been worked under leases and 44 miles owned by the company and 
handed over to the Corporation. Thus the company were still 
working about 19 miles—6 miles in Ashton, 5 miles leased to them 
by the Corporation and 3 miles by authorities outside the city 
boundary, and 5 miles owned by the company outside the city. 
They had 8 miles leased to them until 1911, and it was a 
very profitable line. These were the cable tramway and the 
Bristol Road Electric Tramways. Among other assets possessed 
by the company there were the freehold property and power houses 
at five depóts and the electrical equipment at another depót. They 
had in АП 106 electric cars and 58 cable cars. He thought those 
asseta would realise sufficient to pay the capital outlay on them 
after paying off the debenture and preference shares. They had 
also sold various properties, including Balsall Heath trams for 
£20,000, King's Norton for £26,000, Kyott's Lake depot for £16,000, 
and the undertaking to Handsworth for £11,000, and the sale of 
the Moseley and Small Heath depóts, which realised £1,050. 
Altogether the various properties produced £74,755. If they added 
to that figure the amount produced by the profit and loss account, 
£70,712, which had been added to reserve, they would see that they 
had obtained during the year the total sum of £145,467. They had 
Placed £87,355 to the trustees for the debenture-holders and 
£89,559 had been added to the investments. They had £400,000 
available for the redemption of the debentures and capital. The 
debentures amounted to £300,000, carrying a 4 per cent. interest, 
andthe money which they invested did not produce as much as 
they were paying interest on the debentures, the difference amount- 
ing to the sum of £3,000 per annum. That wasan appreciable sum, 
and the directors were considering what to do with the available 
fends, They were unable to pay the debentures off until 1917, 
unless the company was wound up, when they would have to be 


-at £98. 


paid at par. The directors were considering the question of 
winding up the company, but it would be rather a pity, as the 
company still possessed the tenure of several lines, and would 
hold such leases in some cases for several years to come. 
The directors were, however, met with the difficulty that 
if they did not pay off the debentures they would be 
suffering a loss arising out of the difference on interest that 
they got from their money that was invested, and the interest they 
had to pay to the debenture-holders. He would ask the share- 
holders, however, to leave the matter of winding the company up 
in abeyance until the directors could lay some scheme before them 
for desling with the outstanding matters and the remaining assets. 
They had endeavoured to do all they could to give the best 
possible facilities to the travelling public. He was sorry, however, 
that their efforts to assist the local authorities in that direction 
had not met with the appreciation they were entitled to expect. 
They had gone out of their way to give their assistance, but thcir 
only reward had been abuse. He thought that was the lot of 
every company working in conjunction with local authorities. 

Mr. J. A. CHRISTIE seconded the motion, and the report was 


adopted. 


Wolverhampton District Tramways. Ltd. 


THE sixth ordinary general meeting of this company was held on 
Thursday, April 25th, at Donington House, Mr. 5. К. Blundstone 
presiding. 

In moving the adoption of the report (see ELEHCTRICAL REVIEW, 
April 26th, page 692), the CHAIRMAN said the accounts were very 
satisfactory. The gross receipts were £24,279, an increase of nearly 
42, 000 over the previous year. The net receipts, after charging 
АП expenses, debenture interest, and £500 to depreciation, amounted 
to £3,997. 'The expenses showed а decrease in spite of the fact that 
they had carried half-a-million more passengers than in the previous 
year. The proportion of working expenses was satisfactory, being 
a decrease of 5 per cent., they having dropped from 69 per cent. to 
64 per cent. The cost of repairs, running and renewals, had 
increased somewhat. The administration expenses had de- 
creased. The result of the year's working was that they were 
able to declare a 2 per cent. dividend—an increase of f per cent. 
over the preceding year, and to place £500 to reserve fund and to 
carry forward £543. The capital expenditure had increased, and 
they had spent £1,006 under that heading, chiefly on account of 
equipping 10 cars with Lorain skates. An arrangement had been made 
with the Wolverhampton Corporation for through running powers. 
Intercommunication had also been established between Wolver- 
hampton and Bilston, and with the Walsall Corporation for running 
powers from Walsall to Willenhall. The working arrangement 
with the Joint Committee bad been renewed, and that company 
benefited considerably by the arrangement. The receipts for the 
year compared very favourably with those of last year, and he 
trusted they would be able to show still better results in the coming 
year. | 
Mr. A. C. Mites seconded the resolution, and the report was 


adopted. 


National Electric Construction Co., Ltd. 


THE report of the directors for 1906 says that the gross profit for 
the year was £41,715, and deducting therefrom expenses of adminis- 
tration, &c., there remained a balance of £30,035 plus £1,272 
brought forward. The directors recommend that there be placed 
to reserve account £5,000; to reserve against capital charges on 
town lighting installations, £1,000 ; to reserve to cover doubtful 
debts, £1,000 ; to depreciation on free-wired installations, £4,000 ; 
and on furniture, fixtures, plant and tools, £289. A dividend of 
10 per cent. is proposed, requiring £17,000; extra remuneration to 
directors absorbs £675, and there is carried forward £2,343. It is 
stated that the progress of the undertakings in which the company 
is financially interested is satisfactory. At Musselburgh, notwith- 
standing the inclement weather experienced during 1906, the traftic 
receipts from the tramways were very good, and the lighting under- 
taking also did well. It is expected that the construction of the 
extension of the tramways to Port Seton will be commenced this 
year. Portions of the tramways at Mexborough and Swinton and 
Torquay have been opened, and the traffic receipts, so far, have 
been encouraging. Both undertakings should be wholly completed 
in the course of the next two months. The progress of the 
Bo'ness and Carnarvon electric light undertakings has been main- 
tained. During the year a contract for the construction and equip- 
ment of tramways in the Rhondda Valley was secured, and the work 
is wellin hand. The following tramway concessions have been 
obtained:— West Yorkshire (connecting Huddersfield with 
Halifax); Folkestone, Sandgate and Hythe; City of Oxford; and 
it is considered that these concessions should result in considerable 
profit to the company. During the year, 31,729 ordinary shares of 
£1 each were allotted, making the ‘total issued capital £170,000, 
and an official quotation on the London Stock Exchange was 
obtained. As the articles of association limit the directors’ 
borrowing powers to one-half of the subscribed capital, the share- 
holders are asked to pass the necessary resolution to extend these 
powers, and thus enable the directors to cope with the development 
of the business. The directors have arranged for an issue of 
£75,000 in 5 per cent. debentures of £100 each, and the share- 
holders will be given an opportunity of subscribing for these 
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MARKET QUOTATIONS. 


Wednesday. May 1st. 


| Latest 
CHEMICALS, &. Price. Ino. or Dec. 
а Acid, Hydrochlorie is „ рег сті. б/- ee 
а oe itrio ae ee ee oe per cwt. aa. ee 


a "н Sulphurio ee . per cwt. 
a Ammoniac per cwt. 


а os Oxalic oe ee ee per cwt. ee 
Sal у. о... 
u Ammonia, Muriate (crystal) . per ton 


t 
сл 
— 
o 


a Bisulphide of Carbon perton | £18 T 
a Bora . perton | £15 А 
а r Sulphate .. - per ton £32 10 
a Lead, Nitrate ee oe per ton £34 10 
a „ White Sugar.  .. perton £35 oe 
a „ Peroxide $a Ps .. per ton £32 ae 
a Methylated Spirit .. - .. per gal. 2/6 ee 
a Potassium Bichromate, in casks per lb. : ue 
a Potash, Caustic (75/80 ) per ton ss 
a T Chlorate .. we ee per lh. a - 
а 3 Perchlorate bu . per Ib. ` ee 
a Potassium Cyanide oe .. per lb. Tid. А 
а Bhellac - vs as per owt. 220/- oe 
a Sulphate of Magnesia per ton £4 10 ee 
a Sulphur, Sublimed Flower per ton £6 10 ee 
a 4,  Reoovered ws S рег tcn £6 10 oe 
a Я Lump .. Ps . рег ton £5 oe 
a Boda, Caustic (white 70% ee per ton #10 15 T 
„ Chlorate к не ee per lb. 84d. $4 
a me des x ss .. рег ton EB 6 
a Bodium Bichromate, casks .. per lb. ва. oe 
a íi Cyanide (basis 100 95) .. , per lb. Td. m 
METALS, &c. 
h Aluminium Ingots, in ton lots .. per ton 2200 ee 
b 5 Wire, in ton lots .. perton £220 oe 
b » Bheet, in ton lots .. perton £210 ae 
p Babbitt’s metal ngot .. . per ton £61 to £203 .. 
c Brass (rolled metal 2 to 12°) basis per Ib. 1144. zd. inc. 
€ [T] Tube (brazed) ee ae per Ib. 1/ vt 
€ n „ (solid drawn). .. per lb. үн s 
см іге, разів .. .. per lb. 11 id. inc. 
c Copper Tubes (brazed) .. .. per lb. 1/2 m 
€ " „% (solid drawn) es per lb. 1/23 a 
а Copper Bars (best selected) рег ton £118 we 
g Copper Sheet <> "m .. per ton £116 E 
g v oe ee ee Ф рег ton £118 
e „  (Bleotrolytic) Bars per ton £117 
е " " Sheets .. per ton £125 
е " T Rod per ton £123 
T "c H.C. Wire per lb. ; 1/23 1155 
Ebonite Rod ee oe ee per lb. B эе 
TEE Sheet ee oe eo por lb. 7 ее 
п German Bilver Wire ee s. per 1b. 1/8 ЫЫ 
h Gutte-percha, fine es >. per lb. 6/- to 7 . 
h India-rubber, Рага fine .. .. per lb. 4/11 14. dec. 
i Iron, Charcoal Sheets .. .. рег ton £18 " 
i „ Pig (Cleveland warrants) per ton 57/11. 2/44d. inc. 
i „ Forgings, According to size per ton From £11 E 
t fe Borap, . r ton 47/6 to 50/ ee 
ee те, galvanised No. 8 ee per ton £9 15 
Lead, English Ingot ee ee рех ton 22 18 9 Inc 
0 99 a8 Sheet oe өе рег ton { 210 * 
m Manganin Wire No. 98 .. per lb. 80 zm 
g Meroury ae ss ais per bot. £1 Es 
d Mica (in original cases) small .. per lb. 6а, to lJ- ee 
d ua Т „n medium r lb. 2/6 to 4/- oe 
d $8 " , large ee er lb. 4/6 to 8/6 oe 
p Phosphor Bronze plain castings per lb. 154 to 1/6 oe 
р 49 rolled bars & rods per lb. 1/ to 1/ ee 
р " » strip & sheet per lb. 1/6 to 1/10 ee 
0 Platinum ee ae ee „ per os. 219 • 4 
« Bilicium Bronze Wire  .. per b. 1/34 .. 
t Steel, Magnet, acc'd'g todeso'p'n per ton £58 | ee 
» [TI in bars oe 55 £15 to £40 e 
Tin, Block (English) .. . per een { 2200 £R inc. 
* 27 Wire, Nos. 1 to 16 ee es per ib, 9/4 
p White Anti-friction Metals 
„White Ant brand. per ton £61 to 285 
k Zino, Sh't (Vieille Montagne bud.) per ton 280 10 


Р2 


Quotations supplied by :— 


a G. Boor & Oo. h Edward Till & Co, 

b The British Aluminium Co., Ltd. + Bolling & Lowe. 

е Thos. Bolton & Sons, Ltd. k Morris Ashby, Ltd, 

d F. Wiggins & Sons. m W. T. Glover & Oo., Ltd, 

e Frederick Smith & Co. n P. Ormiston & Sons, А 

f India-Rubber, G.P. and Teles. o Johnson, Matthey & Oo., Lid. 
Works Co., Ltd. р Phosphor Bronse Со. ша, 

g James & Bbakspeare. 


Babcock & Wilcox, Ltd.—Mr. John Dewrance pre- 
sided at Cannon Street Hotel on 25th ult. over the meeting of this 
company, and in moving the adoption of the report (see ELECTRICAL 
Review, April 26th, page 691), he said that gas power had 
not materially interfered with their profits. Their trade in small 
plant had, however, been reduced by the small user adopting gas 
and electric power. For boilers of large powers there was no 
appreciable falling off. Extensions of the works were in progress 


{о cope with the increased volume of business handled. The 
report was adopted. 


City of Buenos Ayres Tramways Co. (1904), Ltd. 
—The directors have declared a dividend of 1s. 3d. per share, less 
income-tax, for the three months ended March 31st last. di 


STOCKS AND SHARES. 


Tuesday Evening. 


Business has fallen into very humdrum lines in the Stock 
Exchange. The reduction of the Bank Rate from 5 per cent. to 
4 per cent, within a fortnight, afforded markets no assistance 
whatever. There are too many new, gilt-edged issues on the war- 
path to enable Consols to advance; so far, the gilt-edged are about 
the only fresh emissions that have braved the public apathy to 
investment attractions. 

One exception, however—and perhaps it isalmost sufficiently high- 
class in character not to be called an exception—is the new issue of 
44 per cent. Debenture stock at 94 by the Urban Electric Supply 
Company. The stock forms part of the Debenture issue, some of 
which is already in the hands of the publie, the existing amount 
being quoted at 95 to 98. Business was done on Monday at 95, 
which, no doubt, means a sale by some holder who wants to 
exchange into the new, because of the slight “turn " there is to be 
made in во doing. 

The issue is underwritten, but it is hoped that there will be a 
fair amount of public response, for several reasons. For one thing, 
the new money will help not the Urban Company alone, but also 
Edmundson's, through which latter the Lancashire Power under- 
taking would be indirectly benefited, too. 'The last-named, we 
understand, is doing better than it has been for some time past. 

Electricity varieties are all but motionless. Charing Cross 
Ordinary continue to plod upwards, and the price has reached £4 
middle. City of London Ordinary weakened а shade, while 
Brompton's put on j. Ап improvement to 64 in Oxfords con- 
cludes the list of attractions amongst the shares, and the Debenture 
stocks are mostly marked by «c» dividend changes only. But 
Edmundson's Debenture was lowered 2 points to 883. 

Metropolitan Railway stock is moving sharply and erratically. 
It has been down to 434 and up to 464 within the last few days, 
standing now at about 46. A group of speculators is wire-pulling 
the price, and when their bidding brings in sellers of the stock, 
they allow the quotation to suddenly break. Districts are quiet at 
14. Of the electrical railways proper, none have changed since we 
last wrote. There is, however, a depressed tone about the market 
generally, which does not bode well for any of its securities. 

Several of the traction descriptions have declined. British 
Electric Traction Ordinary are down to 22, the Preference to 63, 
the first showing a drop of 10s., the second of 5s. this week. The 
market is void of any sort of support, and no hope of a July divi- 
dend on the Ordinary is entertained. The Argentine division gave 
way a little. Anglo-Argentine Ordinary at 73 are à lower, and 
Belgranos are a fraction down. Potteries, with ү» loss at 10s., are 
er 93d. dividend. Calcutta trams have been put down to 8, «their 
dividend of 4s. 6d. per share. 

Slight activity is noticeabie in the 7 per cent. Preferred Ordinary 
shares of the General Motor-Cab Company, and the price is 21s. to 
228. They are EI shares, fully paid. 

Telegraphs have taken a turn for the better, though ‘movements 
are somewhat irregular. Anglo-American Deferred at 211 is weak, 
despite the strength of the American Railroad section. The Pre- 
ferred has risen 1 to 1071. Direct United States shares recovered 

from their previous dulness, and Indo-Europeans are 4 better at 
594. The progress of the West India and Panama Company con- 
tinues to be reflected in advances in the price of the shares. Several 
prior-charge stocks improved upon investment inquiry that followed 
the reduction in the Bank Rate. 

National Telephones are practically stationary. The Third 
Preference yielded +, to 545, otherwise the group has not moved. 
Oriental Telephone Ordinary are cx 92d., and remain st 27s. 6d. 


Monte Video Telephone Preference eased off to 18s. 9d. upon 
deduction of the dividend. 


There is a Stock Exchange fable to the effect that cases some- ' 


times occur in which the only time a price is altered is when e. 
dividend markings take place. "This being so, it follows that in 
course of logical sequence, the quotation shrinks, by the amount 
of half-yearly dividend at а time, to exactly zero. After this, 
imagination has to supply the gap. Judging from the immobility 
of certain electrical securities but perhaps 'twere kinder not to 


judge. 


F. Reddaway & Co., Ltd.—The directors report a 
profit for the past year of £51.517, against £40,851 in 1905-6. Of 
this sum £5,775 is to be applied to depreciation of mills and 
machinery, and £15,000 is set aside to meet interest and legal 
expenses. The balance (£29,758) will, with the sum brought for- 
ward from last year, make the amount disposable £32,736. A 
dividend of 6 per cent. on the preference shares (absorbing £10,350) 
is recommended ; £20,000 of the balance is to go to the reserve 
fund (bringing it up to £85,000); and the residue (£2,386) will be 
carried forward | Ж E 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 


Present NAMB, A Dividends tor the ias Closing Ciosing Business done Rise + | Present 
uumo. Share. four years, Quotations Quotations Terk cae or Yield 
— m e April 23rd. Apri: 30th. р 4 › | Fall —| per cent. 

95,000 Amason Telegraph. Co.'8 shares, Мов, 1 to 85,000 10 E 0, es | 1906. Highest Lowest. E в. д 
149600 | ро do. 69% Debs, Nos, 1 to 1,960 Hed. | 100 | Nn м e „ | Бә | вө чш лы „„ 
650, Anglo-American кетр, "Dre ee ae © Stock 61 9 b 9o 5 70 88 — 91 88 — 91 ee eec ee 5 9 11 
8,169,670 20. do. 6% Pre . Stock 165 8195 | 82% | 61 — 64 Kd | öl — 6 i > 5 6 11 
tas. sm Do. 8 ao. „20: 55 t, +» | Stock E. E Ф 6 e un p me 107% | 106 SERIE 
nglo- ugvese Тө]. Mort. Я i 42 1 2253 21.5 + 15 7 
мут 28 Tele опо Nos. 1 Б 44,000 n Brock Red. 108 UE К 8 a E е т y mer | # | 5 T i 
; mmer bie Sting, 500 year 4 ‚ВК. f | = 4 ` 5 10 4 
16000 | Cubs Telegraph |... 5 * Deb - ne uai 15 6 % Een i-o ME us з ка 
6,000 10 & Pref, ee ee ee өө 10 15 10 10 Б uu. 87 8 — ee XE i 5 17 N 
12,981 Direct Spanish Telegraph, Ord. oM oe B 4 % 10 % | 164— 179 16 — 17 » —4 | 617 8 
6,000 do, 10% Com. Pref, | 10 J o4 i0 to | M- © 5 as Ae 
80,000 Do. do, 44% Deb. 50 |4 Qiu it 8j— 9ixd| .. .. 5 в 1 
ала | Dien оар Cone |B Bee ae ө" пу, Крл NE i 
^ @, .In le, 44 % Reg. Deb. . — 2 f 144 5 ти 
400000 | Eastern Telegraph, wi 43 % Reg Deb = W -„ 44% | 44% | 99 —101 99 —101 i 491 
9,000,000 Do. 5i Pref, Stock 1. . 100 la 1 1 187 —142 187 —142 146 | 1:8 418 7 
1,896,706 Do, Mort. Deb. Beck Hed. |. | Stock 4% 4% 4 ar web. Ext – £0) Mà | t| +1 | 817 4 
12400 Eastern Extension, Аштан and China 4... 10 1 7 : * M Г =) E 113 — 151 xd En Tf 815 id 
eb. 8 : 1 — 12 у £ 5 110 
995,400 | Eaet& B. Atrio, Tol., 4%, Mi. Bus 125 f 8,000, red. 1909 8 { { 4 & 4 % 105 —107 105 —1(1 luti T . 814 9 
181127 | Globe telegraph атла о . EET 4% 4% | 100 —12 100 —1C2 : 2e 818 5 
181121 do, "ede" o | o» lee 8% 8% |с юрт 10% 15 500 
160,000 | Great Northern Telegraph, of nhagen | 1» hg % a4 6 Юс 133— 144 131— Mi 1486 1338 à 4 3 
93.600 || Halifax and Bermudas Cable, 1155 ist Mort, 24% 20 8b — ЕБ — 87 0; .. 5 6 8 
| Deba., within Nos. 1 to 1,300, Red ] 100 4% | 48% | 44% | 48% | 99 —101 99 — 101 
17,000 | Indo-European Telegraph ee 95 |10 18 | “б n E a 
366,197 Marconi's Wireless elegraph .. 5 E ee 1 Ni Nit Hat his EP 58 — 60 е — 605 198 ee + 4 5 7 » 
79,880 | Monte Video Telephone Co., Lid. Ord. . 1 |B ; rg Lm — 8 » $i Nil 
86,493 Do. do. do. Б % Рте!, Ss 1 6 6 P. 0 <? Е їй” lí p= Wa * oe ae 4 14 1 
9,995,000 | National Tele bone, Pref, Stock ag d 100 6 8 f os *b— 14, 1 s — px 5 О 0 
$9500 | Do. doc Bet Bed то dem p s $ 6 % | ICR —110 106 – 110 109 1083 ; 591 
1569 | Do. do. 69 Com. In Pe... . 10 169 lee 5 % 118— E овд 
16,000 ро. йо, 6% Com. nd Prein. 10 6 6 4 : 8? 33 114—1 М i 13 u 
0000 | Do. до. 6% Non-cum. Bra P. 130 350,000 | 6 [60 (64 (64 5 tes 10 — 19 noo 484 
3,060,000 Do, 48 40 Deb. Stock Red. Stock 83 84 > e 8— 5й 5 — бу; o Dti 1d 4911 
1680508 | Do. Deb. Stock Red. “РО еге oe | ia Ти 56 — 98 92 | 954 | .. | 315 
1518 | Oriental Telep. and Eio. lio 17,604, fully paid | 1 80 8 % ТО f age | a d 1013 (10% | .. | 819 6 
mo | Do da 8o. 6XCum Pret | 1 |e4|64 |o |o 2| oat | h-m |n : | $180 
1000 | Paade k Ecrepesn Tob 4 & Gear Debo 170 100 100 4 legii 41% ssp | on e $ 11 8 
, el. í А 2 — - ae à 
9005 Renter's : p 4% Guar. Debs., 1 to 1,000 ий : 4 - 4 - & 4 % ау! (н 2 ; es +1 8 d 3 
‘ elephone Co. of Egypt, 4 „Reed. 1 | "u- t js ёз 417 7 
8167 Lot marine Cables Trost’ изиш nd Zo ces |ва [ex 8 64 155 mise 5 ро ре 443 8 
80.00 | United River Plate Telephone re 5 8 В 8 $ 6% | 115 —128 xd | 125 —128 e: 418 Y 
iB po a, 55 Com Pret, Nos 11040000| 5 5 J |54 55 |. Sm a 6— т 7 б. M El 
. ‘ ebs. .. ae e: А : т — "T : 
15,608 | West African Telegraph, Shares . i 5% | 6% | 5%) 5 % 1% —112 109 —112 * A e 1498 
WX | W. Coast of America, 1 ю 80,000 & 58,001 to 58 3 [NE | RAL NE LO ас ro $s » ER а 
150,000 | Do. 4% Debs., 1 to 1,500 guar. by Bras. Bub. it 100 4% 4 44 4% 89 — 102 à— eco | QNI 
Аа Wesiern elegra ^ Ltd., Nos. 1 to 207,980 10 7 1 7 2 % 139 — 143 Кой i: iii i 3 т. 5 
; 4 Deb. . е a Р = 
88891 | Wem India and Poses 9 oo Hee . m. s © сч % | 101 —104 1С2 —105 ч . +1 | 316 2 
84,669 ро. do. 6% Cum. lst Pref. s » 10 1 8 9, P ўа A А 13 1314 , 11/9 Є Nil 
Ee Do. do. 6d Com. Ind Frei... 10 N мй) NO ME us Ei Жор oe RR M. 
° в ‚ T ‘ ПЕ ee 
Noa NC A 5 % Debs., Nos. 1 to 1,800 ‚| 100 |6% | 5% | 5 |5 9 | 89—12 100и: 3* 2 » cut 417 1 
Including arrears - A 
. — дзр ИМАШ аНЫ, 
Anglo-Argentine Trams, Мов. 960,008 to 610,007 | | | | | 07 | 
31,000 { and 560,008 to 680,007 .. ' . PET PERTTI 79— т xa | э— Th | m d | 2:301 5. 8.8 
260,007 Do. БА % Cum, Prefs., 1 to 260, 007 . Б £496 £496 | 54% 5 of Бї 1— 515 . . t ч 
266,600 Do, ermanent, 6 95 Deb. Btock, 1888 100 6 % 6 8 6 9 | lew | 182 1: ML 51— 6 54 | 5.9 +4 4 11 8 
385100 | Auckland E, Trams., 5 % lst Mort. Deb. Stock. 100 16% 56% 5 & 5 % | 104 —107 m2 = 10 IE — 48 11 
8000 | Babcock & Wilcox, I to 590,000 ҮЗ 4 EAS QE eui VA TU У. «18 6 
100,000 Do. do. ' 69% Cum, Pret., 1 %0 100,000. 1 6 6 6 ＋ 6 % L5— is 8,— 4 80- | 7/14 | —à | 5 0 0 
88000 | British Aluminium, Ord., 2,001 to 40,000 ᷑ H:: 5 ае: ааг. ly— L dg | t . alo 7 
40,000 Do, do. 1 Cum. Pref.. ss ee Б Nil 7 Ó; 7 % | . — 61 i ә of a A Ц ee | 6 1 9 
20,000 Do, йо, " 6 96 Cum. Pret, ee ee 6 Nil 6 G 6 о; | д oi 53 5 жы 6{ 6 53 | oe 5 19 0 
mie | De do. 4% Funding Certs. .. B „% 14% | 4 & | i d 2 4 к | " с еви 
. 0. st rt. D 1 | | * крк i . ee 
200,000 | Do. do. 2 . вей, | 100 ee e EU Е bi . 
400,000 British Columbia E. Rail Def. Ord. Stock .. ..| 100 6% 69/69 6 126 —1: ye —101 .. | 25 Е 5 8 11 
80,00 | Do. 69% Pref. Ота. Stock.. 100 5 J 6 & Rae ee ane т 123 —1@7ха | 124 125 1414. 6 
800,000 Do, 6% Cum. Perp. Pref. Stock — ..  .. 100 5 5% |5% 5 % | 102 106 452 ив . | Шш) | 1 
238,000 | Do. ist Mort. Debs., 1 to 6,250 .. о % 4% lag 4% 97 —101 ха | f9 —101 1039. a 
430,000 Do. Vancouver Power Debs., 1 to 2,200 | 100 | ae 44 ae 43°, | 1024—1044 9 тА ES » te qim 3 
188,801 | British Electric Traction сй | 4 | Saar MM eee UR DN — 49 1 
161,487 | Do, do. 6% Cum. Fre... 10 |64 6 Sree ат = Mig И Ото 9 
1,448,658 | Do, do, 12 Pe ' Deb. Bock :. Swen 6% (64 |5 & D EE фуу ic C 
40178 | Do. do. X and Deb. Stock Red. | 100 TEES. 81 — 84 9 — e2 Amy 
Yn Rn . and p P Cables m РЕ = 8% 8 9€, В 9 10 % itn 99 | s 7 5 | | | 1 ; 1. 
, Ы 0. um. Pref. ee 5 | | y * r$ ` | А) ) ме е ‘ d 
13,000 | British Thomson- Housten "i lst Mort. Debs. .. d 100 de d» 44% .. | 92 — 96 | а E . +1 45 9 
400,000 [Bean Westinghouse 6 % Pref., 1 to 200,000 and | 15 == 98 či t | +2 | 411 10 
MASS 215,001 to $16,000 | 6 6 Nil; Nu. | 1— M | 1— 13 25/- 27/9 Nil 
018, Do, 4% Mort. Deb. Stock. | 100 |4% 49% |39. 4% | 65 — €9 65 — 69 | | i 
20000 A TBrowett, Lindley & Oo, Ord, .. "тал | NÀI| ONG] Nil .. e M а a р е 61511 
105 Do. ао, 6% Cum. Pref. .. | £1 | Nil Nil | Nil| .. "pe. ETT a бл же m в Nil 
Td ‘Brash mea Engineering, Ord. 1 to 105,81 .. | 2 | Nil Nil |24% $ re D i v [om | "TUN 
' on-cum Pret... * | $ s . "E 
e | Do, Perp. Be. Stock ИЕ Block i 7 : 2 b $ | 489; | zu x. | " — 95 31/3 3071 | S. | G17 2 
TA Do. Perp. 2nd Deb. Stock | Stock 4 4 | a2 | 430% ee — * MEE | . | 41110 
2 Buenos ‘Ayres & Be ano, 1 to 00,000 | 6 |8 2 4 2 9 8 9 | 84— 4 | ae 18 : . | 616 5 
900 ро, "А "6 % Com, Pret. ,1to 40,000, Б | 6% 67 б r в. | ee ee 
{ e o ,500 ee ae 118 о R | Man 18 055 : t 
А ч Do, Б Deb. Stock 2 EM Me i0 : % : & 2 e | 4 02 | “aa E | 4à— 53 " i | 5 12 11 
‚000 Do, 5 & ind Deb. Stock.. 100 5 & 5 % | 5% |5% 101 104 —106 Z 41 4 
127,610 | Calcutta Trams., 1 to 187,610. . | 6 164 8 9 „„ 101 —104 i : | 416 2 
Е Do, 6 % Cum. Pref., Nos. lto 29,880 | 5 я 5% | 5% 54— 55 H- 91 75 — +) 417 0 
an Do. ^6 1st Deb. Btock ез oe | 100 43% | 44% 44% | 44% 105 1034 bj— 5 . у 4 611 
* Callender’s Cable Construction shares 6 12 124% 15%, Hi ee rr ee е = : T 4 8 1 
0000 * | Е | x: 3 57 о 6 3 103 10% — |7 210 
L] о, BÍ rt. a " | ó; ^^ а ee â 6 11 
nm Cape E, Trams., 1 to 491,999 2 " восі Red. | xi 2 102 8% КҮН КМ ө =н е8 : m EE 
ae | Castner-Kellner Alkali, 1 to 450,000 . 1 4% 4% 6 % we 1 |, io. ub s Nil 
cc a PC до. 44 % let Mort, Deb. Stock | 100 ma ax 4% lw | Ww" L b ut | 411 6 
Чү Central London Railway, Ord. Stock T „ Stock 4 d 4 60 ao 75 77 = | .. | 48 8 
red | Do. do. 49 Pref. Воск . Stock 4% 45 44 4% 92 — 04 B i = | 5 3n 
, L] ' e . . ee oe і с * = c "Em 5 1 
** City and South London Rallw ag tock 22 2 4 n & 415 a — 60 57 — 60 1 6 18 4 
Crompton & Оо,, Nos. 1 to 85,000 n 41 — 43 498 | 12% 413 10 
106,0001 I Do. 5% Ist Mort. Reg. Debs., 1 to} mailea lp — 2 13— 25 970 . | 10 2 
- | „ | 510 


{ 900 of £100, and 901 to 11,000 of £50 Red | | b 9 | 96 — 99 dd 97 
| | Ж 


—€— | 
| ! | 


— а ысы эше бз 


-— [Fae а бре? 
* A period of nine months. + Qu 
. otations on Liverpool Stock Exchange. t Unless other 
And bonus of 10s. f From TE eis a all ста fully paid.  $ Interim dividends. — 
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SHARE LIST OF ELECTRICAL COMPANIES,—(Continued.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. —( Continued.) 


| 
Present Book Dividends for the Closing | Olosing Business done | Rise 4 Present 


НАМЕ от Quotatiope Quotations week ended or Yield 
киш: i Share, | It four years. April 22rd. | April 30th. April 30th, 1907.| Fall — per cent. 


— — — 


ж әр — — 


ү 1908, | 1904. | 1906. | 1906. Highest|Lowest. e s. d. 
960,000 | Dick, Kerr & Oo., 1 to 960,000 . єє 1 .. |10 10% | a 11— 14 11— 13 | 18 4 
806,000 Do. do. 6 €, Oum, Pret., 1 to 806,008 .. 1 |6 6 6 Lie 1.2, it 1 | 419 0 
994,150 Do. 43% Deb. SEE >. | 100 44% | 430% 101 —104 101 -I : . 4 6 7 
60,000 | Dublin Unived Trams, (1896), 1 to 60,000 10 6 6 25 144 — 154 144— 15} m f 8 18 8 
69,967 Do. Pref. between 1 and 60,000 10 6 6 6 А 132— 14 134 — 144 13) és — 1 4 a ч 
99,9601 | Edison & Swan Utd., d A" shrs., дара, ius b 9 d . 1à— 12 Ig— 18 e oe eG 4 3 9 
17,180 Do. "A "* shares, 01—017,180 is б | Nl 4 A 22 24 S, | 6 9 
819,475 8 Stock -— s 100 49% 1 4 в 49% | 86 — 87 Rb — 87 | 414 0 
12,220 Do. 6% 2nd Deb. Stock Prov, Certs. all pd. | 100 595,165 b 5% | 8) — 92 88 — §2 — 3 5 8 8 
119,100 | Ei 1 to 119,1 55 9 441 NUN ee wh ja 1e 2 R Nil 
81,890 Do, do. 7% Cum. Pref., 1 to 81,800 35411795 7 ©з Раи " . С 100 
900,000 Do. do. 4% Perp. lst Mort. Deb. Bk. | Stock | 4% | 4 25 |á 4 Bl — 84 Bl — B4 99 К js 415 8 
95,000 | General Hlectric Oo. ‚ 6 % Cum. Pref, Е 10 |59 5 V 5 5 g — 9} 8i- b : En 5 4 4 
300,000 do. 4% Mort. Deb. Btook | 4% 4% 4 4 §2 — 95 92 — 95 xd 443 
18,000 G4. N. & Ot Rail Pref. Ord, “А " 4 Ф 1 to 18,000 10 811 |< 4% 2$— 8 24— 8 А ЗА 11 оф 
96,000 | Greenwood & Batley 7 % Cum. Pref. Seo ues 10 717 77 7 7% | 104— 10 102— 103 Ss 618 4 
80,000 Do do. 6 Mort. Debs. ee ae 100 6 * b . 8 5 % 102 —108 104 —108 4 17 1 
900,000 | Henley's (W. T.), Telegraph Works, Poe “ee 5 16% 15 « 15 | 19 — 18 12 — 18 . 615 6 
200,000 . o. gor t. oe ed b дог ‚4 43% 51— 65 51— 64 š aM | 815 7 
150,000 Do. do. . Deb. Btock | Stock * * 44% | 107 —109 107 —109 107i 4 2 1 
87,600 Liverpool Overhead Railway, Ord. as 10 18% | 12% | Nil | Ni lá— 1 1 1 s | Nil 
10,000 |! Do. do. Pref, £10 paid es 10 6% 5 % | 6 b 96 6— 7 6— " zx é 78 2 
600,070 F n is 10 89,5 (69518 8 6 7 — 8 7— 8 i 815 6 
1800 Do йо, зо 100,000 | 9 2 33% 1— M 1— т | 5 2 2 
195,000 Do 0. room. Pref., 1 | 10 5 J 5 5 5 „ "ji— 8 72— 8} Ў 514 8 
161000 | Do de. 45 im Mort Deb. "iod | 10 |«44|44|44 4% | ви вә 81 — 83 8675 4 91 
814,016 | Me tan Electric Trams, Бей... os 1 | Ni | Ni | Nil | Ni | A- ji . Nil 
600,000 Д 5 % Cum. Pref, T ёв 1 5% 5 6 5% 32— 42 — à P 6 311 
850,000 Do, 43 % Deb. Stock Red. .. | 100 e | 4% | G 40% 96 — 99 96 — 99 674 96} 41011 
80,000 | Peebles (B.) & Co. 6 % Cum. Pref., 30,001 to 60,000 b e |6 6 6 4 — 4àxd| 4 — i . 710 0 
215,500 | Potteries E. Tro. «s s Е ; 1 6 b 4 4% 1 8 i-— xd P 06 8 0 
345,600 Do. 5% Cum. Pret, vs "Y 1 6 5 6 5 zs 613 4 
Do. 96 Deb. Воск .. x » e+ | 100 4 44%, —101$ 90 ЖАГ 488 
87,850 struction and Maintenance ‚| 19 |09 15 4 16 & (15 99 — 8 m 31 soy | ++ | 514 B 
« 4% Deb. Bds., 1 to 1,500 Red. 1909 | 100 4 4 4 4 100 —108 100 —108 ; ' 817 8 
509,900 Undergd. B. R., Lon., 6 96 Profit Shar. 8. im 0668 ee ee 6 6 5 % 76 — 79 7 — 79 | 6 6 7 
66,666 wens шиш, 1 to 80,000 & 80,001 to 11 6 8 aie ^ 12 I}— 1 ! Nil 
68, 6% С 80,001 to 80,000 & 136,001 to 141 066 6 |6 Nil| Nu 4} SL 4 Nil 
946,4 | Do. 4 & lst Mort Deb. Blok .- .. „„ 100 4 „ 4% „ 4% | 19 — 88 = 994 | 794 416 5 
ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromley (Kent) N. L. & P., 1 to 14,000 ul de b 5496 | 54% | 41— 6 4j— 54 T T 649 
29.708 ишп. & Kens. Biles. 4 tia "Oni 1 tom to 90,000 ur КҮ: 7855 a Pata ia “Tae ү? ES : i 5 14 " 
9 n " р * ^» — d ee + 8 
10,208 бр TS Cont Dam, Pref. б 147%] T— 8 1— 8 : : 476 
886,876 | Oentral Eiectrlo armel озн, Р 100 4 % | 4 % | 100 —108 100 —108 ea 817 8 
000 сы Crom city Supply 28 5 6 % 5 & 84— 4i Bà— 44 82/6 +3} 511 1 
B0000 Do m Undertaking ux Com. Pu. 6 de 1 а d M- 1 І 5 51 
° , ry Г] * го = ° ө 5 Б 1 
49,486 | Chelsea 'Hleotricity i Or. 5% 5 6 & 44 32— 41 8i— 4i e 4149 
175,000 Do. 1 éi 4% | 44% | 104 —107 104 —107 е 41 
70,506 ону of London вс. Lig 10 6 6 © 91— 103 97— 103 103 10 — 4 5 14 3 
40,000 Do. 10 6% |6 X, 11}— 12i 11}— 153 124 12 418 0 
400, 000 Do. о рь. 5b. Bike: DA оо at 116) e" T b 95 5 % | 192 —195 122 —195 400 
800,000 Do. 44 96 2nd Db. Stk., Prov. Orts., all pd. 100 4x 44% | 97 —100 97 —100 99 Se 410 0 
40,000 | County of Durham Electrical Power, TS ae Б 4%!4% 4 5 4 5 . s 400 
50,000 ot • йо. 1 Ц oo A. : А р 2 s NEG б | б е ae 5 0 0 
40,000 Coun London BDleotrio U —140, ^ brad = е oe 6 17 8 
40,000 i do, 6 Pref’ 1001 10 64 |6 % 103 — ni 10}— iif 103 : — 01644 
400,000 Do. do. * ix 45 n% 106 —1C9 106 —109 В : 85 427 
400,000 до. aud Deb. Btook .. | Stock % 4 97 —100 95 — 98 xd С s 41110 
80,000 | Edmundson's Electric Corporation, Ord. Shares .. б , . 1— 2 1— 2 37/6 . s 10 0 0 
80,000 Do. do. e Pref... ee 5 : 6 A ыбы 2%— 84 5 21 — 88 60/ Ы ь - 8 11 Б 
850,000 Do. do. 96 1st Mort Deb. Stk | 100 X, 95 4% | 89 — 87 — 59 i i —2 512 
10,000 | Folkestone, 1 to 10,000 .. Vil! eeu c dd 5 54% % | 54% ii— 69 xd 4i— tł КА e 95 5 2 4 
10,000 Do. 1 Pref., 1 to 10,000 ee ee 6 ее ee 6 А 5 96 5 — 5 — oe ee е 4 15 B 
90,000 "a чь ре. Рох ee ee ee 100 TA 44% 44% 97 —100 97 —100 4 10 0 
И 8 do. 4 Deben. Btk, Stock | 4 4% 4 4% | 97 —100 97 —100 А zs 400 
111,000 London Blectrio Supply Corporation, imited, ON B Nil | 8 % | 4 4%] 14— 291 H- 54 : e 5 6 8 
70,000 Do. 6 % Pref 5 |6 6 % | 6 6 %| 4i— bi 42— .. | 5148 
пзи — met seins pee Sek scr A SE 4$ 025-5. ЕЕ oe 
0 | 0 y J. e$ f j — l4 4 
76,191 Cun pret 1 100 ne 4 44% 44% 4i— 58 4 bà 545 489 
290,000 Ist Mort. Den: Stock NS 3, 4 44% | 106 —110 106 —110 4 110 
250,000 Do: % Mort. Deben. Stock Redem, | Btock % 84% | 90 — 98 90. — 98 89 815 8 
860,000 | Midland Electric Corporation, 43 V 1st Mort. Deb. | 100 X, 4 44%, | 95 — $8 95 — 98 : 4 11 10 
61,991 Henne meme ET Pe. 5 8 8%) 8 8 9% 74— "3 74— 77 è T В 5 8 8 
76,000 Do. en 110 15,000 . a s b b 5 | 6 5 9 5— 6 5— 6 ^ 43 4 
10,888 | Notting Hill Electro ке 10 6 71%) 72 74% | 12 — 18 12 — 18 515 5 
64,008 Do. do. (x In st Mort.Deb... ee 100 5 4 "o 4 4 96 96 TT 99 96 — 998 1 0 10 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Canting Device for Lowering Centre-Pole Arc Lamps. 


Тнв Lonpox Егествіс FRM, of GEORGE STREET, CROYDON, 
have supplied us with particulars of their new patented canting 
carrier device, to enable centre-pole lamps to be lowered for 
trimming. Nearly all new street-lighting arc lamp installations 
are being carried out on the lowering principle, and a large number 
of existing ones are being changed to this system on account of the 
saving effected in trimming, and the greater safety from accidents 
as compared with the use of the tower ladder. Some Borough 


Fig. 1.—Lamp IN Position. Fic. 2.—LOWERING THE LAMP. 


Councils and companies, we learn, who have been mulcted in com- 


' pensation for accidents, are changing on these latter grounds alone. 


The last objection to the change, viz., the inability to adapt the 
centre-pole lamps to lowering, has now been removed by this 
patented adaptation of the well-known “one working part” arc 
lamp lowering gear. It consists of a canting carrier as shown in 
fig. 1 and fig. 2, which allows the lamp to be lowered ; the whole 
operation of unlocking the carrier, lowering the lamp, rehoisting, 
relocking the carrier and taking the weight of the lamp off the 
rope, is done by a single winch. Existing carriers can in most 
cases be adapted, so as to attain the same end. 


Ship Electric Stoves. 


In consequence of the large business done by them in ship heating, 
Messrs. О. C. Hawkes, Lro , of Aldersgate Street, E.C., and Bir- 
mingham, have now standardised a series of designs of electric 


Fig. 3;,—ELEzcTRIO STOVE FOR USE ON Волвр SHIP. | 


stoves specially adapted for the purpose. Their" XL” stoves are 
already quite well-known to our readers, both in regard to principle 
and artistic design. as is also their fine work in electric light tittings. 


\ 
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In the list that they have just issued relating to these ship electric 
stoves, it is shown that every requirement of the marine engineer 
has been catered for, and it is claimed that the stoves are of such a 
nature as to show no depreciation from vibration, saline atmosphere 
or rough usage, and that they contain no parts needing replacement, 
rendering it unnecessary to carry a etore of spares to meet possible 
breakages. The stoves are very compact in design, and a well- 
made box can be supplied with each, in which the stove can be 
conveniently stowed in the hold, when not in ове. For vessels 
passing through warm latitudes this is particularly useful. About 
a dozen different designs are shown in this list, with covers in 


antique hand-hammered copper and brass, polished brass satin 


finished and polished copper. 


Some London Electric Fittings. 


We have recently paid a visit to the new showrooms ‹ Ё the 
Lonpon ELECTRICAL. Firtincs Co., Lro., at 15, Newman Street, 
Oxford Street, W. The firm have made considerable advance, not 
only in the nature of their designs, several representative examples 
of which we show, but also in the mauner of their display. The 
tirm, who are strictly a wholesale house, have only just removed 
from Soho Square, where they had one large room, which, though 
handsome, had the disadvantaze of having to display various 
styles all together without any respect to each other, whereas in 
their new and artistic suite of rooms at Newman Street, the L.E.F. 
have one room set apart for the best English styles, a second for 
French and Adam periods, a third for Dutch and Jacobean, yet 
another for more general work, and so on. These rooms are all set 
out with panels in plain cloth background relieved with cream, 
forming a most effective sarrounding to the fittings, and in excellent 
taste. We illustrate in fig. 4 a new arrangement for a 3-light rise 
and fall electrolier, distributing the balancing weight by means of 
three separate weights linked together at the top, through which 
the wires run, giving a very free and easy movement while lightening 
the effect of the whole. There was also on view a fitting in 
which the same idea was applied to a 2-light pendant in a Sheraton 
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form, and our fancy was particularly taken by a very exquisite 
Adam floor standard, which was one of the company’s new designs 
in this line, being of massive construction without taking up 
unnecessary floor space. Among other things seen was a 5-light 
chandelier on Sheraton lines, and in this connection we may illus- 
trate the 2-light sconce which has been designed and made to match 
it. Fig. 6 is a heavy cast bracket in the Georgian style. The 
Londcn Electrical Fittings Co. are making a display here also of 
their well-known Wandsworth” switches and other accessories. 
We may add that the firm's new fittings catalogue, more than twice 
the size of the former one, will be published in tbe course of the 
next three or four weeks, and from a printer's advance copy that we 
have seen, we can say that it contaius а comprehensive and tasteful 
selection for domestic purposes, and will be of service to architects 
and others who have the selection and purchase of high-class 
fittings for electric lighting. 


Knife Switches and Fuses. 


Messrs. MoBRIS AND LISTER, of Coventry, are introducing a new 
standard line of switches and fuses. The switches are of novel 
design and embody a number of improvements in knife switch con- 
struction. The blade is of cast aluminium, equal in conducting 
power to the ordinary copper blade. Without increase in weight, 


the increased section gives a stiff blade and insures in every way a 
mechanically strong and rigid switch. The contact surfaces of the 


blade and the sides of its bearing are milled at one operation, so . 


that the surfaces are perfectly true and parallel. 


de" алдай, 


Fic. 7.—NEw Kmwirk SWITCH AND SwWITCH-FUSE, 


The quick break is effected by an auxiliary copper blade let into 
a slot on the inner surface of the aluminium blade. The auxiliary 
blade is pivoted to the main blade at its lower end, and makes 
contact in an extension of the upper copper stalk. The switch 
cannot, therefore, break circuit on the main contacts. The fact 
that the quick-break 
blade ia hidden from 
sighf, except when the 
switch is being operated, 
adds much to the neat 
appearance of tbe switch. 
i A novel feature of the 
design is the construc- 
tion of the main contact 
| clips. Each clip consists 
of two U-shaped pieces 
of hard copper strip, 
both ends of which are 
secured into the brass 
block in which the main 
copper stalk is screwed. 
The blade works between 

. these copper clips; and, 
when it is pushed home, 
tbe clips do not curve 
outwards, but tend to 
move out parallel to the 
blade, thus ensuring con- 
tact over the whole of 
tbe contact surface of 
the blade. The construc- 
tion of the clips also 
admits of а larger pres- 
sure than usual being 
exerted on the contact 
surface. 

The makers claim а 

much better contact than 
is usually obtained, and 
a correspondingly re- 
duced heating and volt- 
age-drop. We are in- 
formed that tests at twice 
the rated current on their 
switches and others of 
standard make show that, under normal working conditions as 
regards state of contact surfaces, the voltage-drop is less 
than one-half that occurring with contact clips of the well-known 
" M" pattern. In fact, their contact clip comoares favourably with 
a brush contact. The clips spring inwards an ample distance to 
take up any wear which may occur. 

The switch is constructed with a pivot entirely separate from the 
contacts, so that the blade is dieconnected from the supply when in 
the off position. At the nominal capacity of the switcb, the 
current densities in the current-carrying parts do not exceed 
1,000 amperes per square inch in copper (even in the contact clips 
themselves, where the current density is frequently high) or its 
equivalent in the aluminium blade. The contact density is not 
greater than 60 amperes per square inch at the contacts as they are 
at present rated. 

The same type of clip is employed by the makers for a line of 
switch fuses of the tubular porcelain handle pull-out type. 
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India.— According to Indian Engineering the manufac- 
ture of nitrate of lime as a fertiliser by means of electric power has 


been postponed, as the result of a report by the Agricultural 


Chemist. 
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PROCEEDINGS OF INSTITUTIONS. 


Electric Wave Propagation. 
By J. E. Тлүгов. 


(Paper read before the INSTITUTION OF PosT OFFICE ELECTRICAL 
ENGINERRS (METROPOLITAN CENTRE), January 11th, 1907.) 
(Continued from page 662.) 


The Dynamics of Wave Motion in General.—It will, perhaps, 
serve to further clear the atmosphere if a brief statement of some 
of the elementary features of wave motion in general—that is, wave 
motion in any medium, material or etheric—be given. The 
analogies offered by comparisons of this kind are extremely useful 
and satiefying where they can be safely applied. The dynamics of 
wave motion have been largely considered and developed in con- 
nection with the theory of optics and the theory of sound, and to 
this end the highest mathematical processes have been usefully and 
powerfully applied by many able men. 


Waves are waves all the world over, whether they be generated - 


inair, water, or ether ; whetherthey be material or etheric, and they 
conform tosimilar dynamical laws. Electric waves are merely the 
result of a disturbance of the ether, just as waves in water area 
result of а disturbance of the water. In each case they are a trans- 
lation of energy, and it is the method of generation only that differs. 
In order to enable us to get a grip of the ether to disturb it and so 


cause waves, it is necessary to call into operation electrical pro- 


ceases ; no mass of matter be it vibrated as a whole ever so rapidly 
сап disturb the ether, it is necessary to call into operation a con- 
necting link between ether and matter, a connecting link which has 
been called the electron, by means of which we are enabled to get 
hold of some portion of the molecular electric field and adapt it to 
requirements. 

A wave in water is a very good elementary analogy to an electric 
wave. It has its source in an oscillating centre such as may be 
produced by dropping a stone into it. The surface waves produced 
are of the transversal type, that ie, they have transverse vibrations 
like electric waves. Longitudinal or compressional waves are pro- 
duced at the same time, but these need not be considered. At the 
centre of propagation there is a true oscillation—a purely up and 
down motion of the water in which the energy alternates between 
the potential and kinetic type*. Between this point and a circle 
of abont в quarter wave-length radius the oscillation merges into 
wave motion, in which the difference of phase between the kinetic 
and potential energies is wiped out.* The result of the wiping 
out of this difference of phase is that when a wave passes a point 
in the water there is no tendency for that point to persist in 
oscillating. It simply moves in obedience to the wave impulse, 
and comes to rest the moment the wave has passed. Its motion 
is not of the pendulum type, but rather а circular or elliptical 
swing in which the energy of motion always exactly balances the 
energy of displacement or change of level. A similar effect is 
observed on throwing a pulse along a rope. After the pulse has 
passed a point in the rope, that part immediately comes to 
rest. It has no tendency to persist in oscillating. Regarding 
wave motion as propagated from point to point, this means that 
though such points propagate the wave forwards, there is complete 
absence of backwards propagation, or back-wave. This effect can 


be explained in a simple manner. (Fig. 17.) If the medium were 


Fic. 18. 


Fig. 17. 


distorted into the shape shown, then suddenly released, it would 
oscillate and waves would be propagated both ways. On the 
other hand, if the distortion is due to the passage of a wave, there 
will be no backward propagation. The difference between the two 
cases is that in the first every point is acted on while at rest. In 
the second case, however, the wave acts on tbe front particles only 
from a position of rest, say particle 4. At B tbe particle is acted 
on while moving with a velocity having a direction opposite to the 
force applied, and this just balances it, leaving it at rest. 
an electric wave the kinetic energy of the ether is repre- 
sented by the magnetic field, and the potential energy by the 
electric field. These fields mean nothing else. They are only 
8 convenient way of depicting the wave energy, and if it served 
any usefal purpose the wave energy of a water wave or other wave 
Ш а material medium could be depicted in the same way. 
The velocity of propagation of surface waves on water is not 
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*The barmonie disturbance included within the quarter wave- 
length radius from the centre of tbe source may conveniently be 
considered as compounded of— (1) A true oscillation, in which every 
particle 18 swinging in unison between the two positions, but which 
1 strongest at the centre and weakens to zero at its boundaries. (2) 

true wave propagation in which the motion of each particle is 
passed on in a radial direction to neighbouring particles, but which 
18 strongest at the boundaries and weakens to zero at the centre. 


constant, but depends on the size of the wave, as gravity is the 
main controlling force. In a homogeneous medium, however, 
where the controlling forces are fixed and constant, the velocity of 
propagation is constant, and is determined by what are called the 
constants of the medium the elasticity and the density. The 
controlling law is that the velocity equals the square root of the 
elasticity divided by the square root of the density, or— 
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In a homogeneous medium these are the only quantities which 
can control wave propagation. Hence, if the velocity of propaga- 
tion be ascertained, we know the ratio which they bear to one 
another. This ratio is, in the case of the ether, enormously greater 
than for any material medium, and the fact constitutes one of the 
strongest arguments —if, indeed, any argument be required at this 
time—in support of the existence of the ether as distinct from 
matter. 

Variation of Strength of Electric Waves with Distance from 
Source.—From the introduction of Hertzian wireless telegraphy 
in its early experimental stages, the most striking feature bas 
always been the great range at which its effects can be obtained 
compared with the dimensions of the transmitter, a range which is 
many times greater than any previous electrical metbods had 
achieved, and of which none of the many researches on Hertzian 
waves previously made had givea indications. Some of the early 
Post Office experiments carried out in May, 1897, at Lavernock 
Point, near Cardiff, were therefore directed towards ascertaining to 
what extent the range of a transmitter consisting of an earthed 
vertical wire, about 15 ft. high, and interposed spark-gap, exceeded 
the range of a similar horizontal transmitter without earth con- 
nection arranged after the fashion of a linear Hertz radiator but 
with Righi spark-gap in oil. These experiments invariably indi- 
cated a range at least three or four times as great for the earthed 
vertical wire arrangement as for the horizontal arrangement with 
the same lengths of wire attached to either side of the spark-gap, 
even when the latter arrangement was elevated fully 10 ft. above 
the ground. In order to get the best results from horizontal trans- 
mitters and receivers, it is, of course, necessary that they should be 
at a considerable height from the reflecting surface of the ground, 
At this time the coherer was almost the only detector with which 
experiments of this kind could be carried out, and the results were 
necessarily only approximate. Since that time accurate quantita- 
tive instruments have been developed and better means of measure- 
ment rendered possible. Such measurements have fully verified 
the assumptions previously made, that the effects produced were 
greatly less attenuated by distance than any effects of induction or 
conduction. 

In a comparatively recent series of Post Office experiments 
(Duddell and Taylor) carried out between H.M.T.S. Monarch and a 
shore station at Howth, near Dublin, accurate measurements bave 
been made which have established the fact that the strength of the 
waves is inversely proportional to the distance beyond a certain 
critical distance, for a transmitter and receiver of the ordinary 
vertical wire type. Strength of electric waves, it should be noted, 
must not be confounded with energy. The strength of a wave is 
determined by the density of the electro-magnetic field. The 
density of the field is, therefore, inversely proportional to the 
distance, Comparing this with the field of tbe hypothetical 
isolated magnetic pole, or from a charged sphere insulated in 
space, where the density is inversely proportional to the square of 
the distance, or again with the field of a short magnet or that 
between two oppositely charged spberes close together where the 
density is inversely proportional to the cube of the distance from 
the centre of the system for distances large compared with the 
distance apart of the poles or spheres, the advantage conferred hy 
wireless telegraphy for producing effects at a distance may be 
appreciated. From this relation between distance and density of 
wave, some information can be deduced as to the way in which the 
waves spread after leaving the transmitting wire if the assumption 
be made that there is no attenuation of the waves (i.c. loss of 
density), except that due to the spreading of the wave shell over 
а larger area. That is to say, if it be assumed that there are no 
resistance losses due to the guidance of the waves over the conducting 
surface of the earth or sea. No serious objection need be taken 
to this assumption, so long as radial distances, which are large 
compared with the wave length, are concerned, as at such distances 
the earth or sea forms a conductor of very great and continually 
increasing effective circumference, and, tberefore, of negligible 
resistance. А wave emission forming an expanding wave shell of 
constant thickness may be considered. The total energy of the 
shell will always remain the same, but the receiver will only make 
use of the energy іп a small shell- segment of fixed size. As the 
wave density is inversely proportional to the distance, it follows 
that the energy per unit segment of the shell is inversely as the 
square of the distance; the energy of a magnetic or electrostatic 
field being proportional to the product of the number of lines and 
their density. This implies that the area of the shell is increasing 
in two dimensions. Its thickness being necessarily constant, it 
follows that it must be expanding vertically as well as horizontaily. 
In other words, the height of the waves increases as they expand, 
at any rate for distances up to 60 miles, with wave lengths of the 
order of 700 or 800 ft., and with transmitters apnd receivers of the 
vertical wire type; these being the approximate data for the 
experiments carried out with the Monarch. It is not yet possible 
to say, however, what rate of increase of height is involved, that is, 
what slope of height, and this point will probably remain unsolved 
until the actual height at one point at least on the slope, can he 
measured, Meanwhile, with the reservation that the slope of 
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height assumed is arbitrary, the diagram of wave propagation 
shown in fig. 18 will sufficiently well represent the kind of result 
obtained in practical wireless telegraphy. 

16 has been argued, notably by М. Blondel, that the waves 
assume a completely spherical (or hemispherical) form after a 
certain number of wave-lengths distance from the source has 
а covered, and a diagram similar to fig. 19 has been given by 

im. 

As this view of the matter is apt to be very misleading, a criti- 
cism appears necessary. It is opposed to the fundamental prin- 
ciples of electro-magnetic fields, No such spherical emission of 
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Fig. 19, 
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waves from any simple form of radiator has ever been observed. 
It is, perbaps, hardly necessary to point out that if this were a 
true explanation, it should also apply to the simple Hertz radiator. 
It is, however, a well-known and easily observed fact that the 
radiation effect from the ends or poles of such а radiator differs 
entirely from that along the equatorial axis of the system, and 
that this difference is more pronounced at greater distances, whilst, 
on the above supposition, similar effects should be observed all 
round at the greater distances. Moreover, it appears probable that 
spherical waves of the kind indicated are a physical impossibility. 
They would involve electrostatic lines crossing each other at the 
poles. In other words, the electrostatic forces at the poles would 
have an infinite number of resultant directions, and this is incon- 
ceivable, if not absurd. As an argument for this theory, it has been 
advanced that unless it occurs, Poynting's theory is not applicable 
во far as the crests (or more properly the '' flanks”) of the waves 
ате concerned. An argument of this kind would involve a denial 
of the existence of rectilinear propagation and preclude the forma- 
tion of shadows. Seeing that whenever a shadow is cast by an 


Fic. 20. 


object which is interposed in the path of а wave train the waves 
are cut into two parts which do not again re-unite, it is fairly clear 
that if Poynting's theory is to be applied to this case in the same 
way, the theory must be extended. ‘I'he facts remain. 

Shadows Cast by Electric Waves.—The formation of shadows 
regarded asa re-arrangement of the electro-magnetic field forms an 
interesting study, and will no doubt, when fully developed, be 
capable of shedding considerable light not only on wireless tele- 
graphy effecte, but on optical theory. A self-explanatory diagram 
of the kind of re-arrangement involved is shown in fig. 20. It will 
be observed that the principle of fusion of the lines of strain again 
plays a prominent part. For the sake of simplicity the magnetic 
field is omitted from the diagram. 
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Possible Improvements by Limiting Vertical Spreading of Waves. 
In connection with the question\of rectilinear propagation, the 


possibility of determining & more nearly horisontal emission of : 


waves from a wireless transmitter presents itself. If by any 
means the waves could be prevented from spreading upwards, and 


caused to assume a constant height, much greater efficiency of trans- 
mission would be assured. The vertical wire of a transmitter, 
together with the neighbouring earth surface, may be regarded as 
equivalent to a Hertzian oscillator with its two halves at right 


angles (fig. 21), во far as the emission from one side is concerned, 


as at a. The resultant direction of radiation from the enclosed 
part will have a pronounced upward tendency. By adopting the 
shape с, л less divergent propagation could be assured. At the 
same time the system becomes a less powerful radiator on account 
of its more enclosed field. If a somewhat similar principle be 
applied to wireless transmitters set up on the surface of the earth 
as shown at р (which represents the class of “umbrella” or 
„carpet aerials), an improvement in this respect as compared with 
the simple vertical wire should be observed. On account, how- 
ever, of. the earth surface beneath having an area in excess of the 
“ carpet” above, it will still have a pronounced tendency to 
emit upward-spreading waves. By elevating the whole system 
well above the earth's surface, ав at E, the influence of that surface 
should become much less pronounced, and something approaching 
horizontal emission will probably be obtained. It remains to be 
seen, however, whether too much is not sacrificed in the way of 


.radiative properties, but recent experiments made on these lines 


appear to indicate that more is gained than lost by adopting this 
arrangement. This plan of transmission involves the generation 
of free waves, which attach themselves to the earth's surface as 
they expand on leaving the radiator and then become guided 
waves. 

( To be concluded.) 


Depreciation. 
By RoBERT Hammond, Member of Council. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS; April 25th, 1907.) 


In arriving at the net profits earned during any given period by an 
industrial undertaking, it is obvious that a determination should be 
made of the extent to which the assets of the undertaking have 
depreciated in value during that period. Where machinery and 
apparatus are employed it is necessary to estimate their probable 
“life,” which, in the case of undertakings working on well-estab- 
lished lines, may be easily arrived at. 

Having fixed a definite figure for the life, the sum which is equi- 
valent to the annual depreciation of the machinery and apparatus 
may be written off annually and debited to the gross profite, this 
book entry involving no withdrawal of money from the undertak- 
ing ; or out of the gross profits, annual investments may be made of 
such sums as will,at compound interest, reach the amount of the 
original cost of the machinery and apparatus by the time that they 
are worn ouf. 

Turning to electricity supply undertakings one finds that their 
development has been so rapid, and the working conditions have so 
greatly altered in so short a time, that no standard method has yet 
been agreed upon for dealing with the question of depreciation, 
and no definite course has been pursued either by companies or by 
local authorities. , | 

In the case of undertakings owned by local authorities the issue 
has, indeed, been somewhat obscured by the controversial questions 
which seem inseparable from all municipal undertakings, and by 
the difference between the financial basis of these undertakings 
and that of most other industrial concerns. 

The object of the present paper is to invite the members of the 
Institution to consider the question of depreciation in all its bear- 
ings as applicable to electricity supply undertakings, in the hope 
that some definite conclusion may be arrived at as to the proper 
provision which should be made in the case of undertakings owned, 
whether by companies or by local authorities. 

In the case of undertakings owned by companies, the considera- 
tion of these questions resolves itself merely into what should be 
the amount of the provision to be set aside annually from the 
gross profits in connection with the above items. 

In the case of undertakings owned by local authorities, on the 
other hand, not only is it necessary to consider the amount to be 
provided under the three heads of depreciation, extraordinary 
emergencies, and antiquation, but a more controversial point arises 
—viz., the effect of the peculiar financial basis on which such 
undertakings rest, upon the necessity for these provisions. 


COMPANIES. 


Whether the undertakings are owned by companies or by local 
authorities, the conditions governing their working are such that 
in order to give a continuous supply of electricity it is essential 
that machinery, apparatus, and mains should be kept in a high 
state of efficiency. 

The cost of so maintaining the plant is, of course, regarded as part 
of the working costs, and is assumed to be so dealt with. Plant, 
well maintained as it may be, must, however, gradually depreciate, 
and a time will come when the frequency and extent of repairs and 
renewals necessitate so heavy an item of annual expenditure that it 
is preferable to replace it with entirely new plant. 

On the basis that all plant would be carefully maintained and 
faulty parte renewed out of revenue, it is suggested that the 
periods named below represent a fair approximation of the life of 
the various classes of machinery and apparatus, &c., named :— 
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EsTIMATED YEARS OF LIFE. 


Years, 

Land and buildings эз SIN эы ~~ .. 60 

Machinery and plant :— 

Boilers em s - сс. = .. 20 
Рашрв and pipework ... ге i san «n 25 
Conveyors aes ET € 15 Vig . 10 
Engines ... "n ied gs is m ss. 25 
Torbines ... des "e PN S Sox ... 20 
Dynamos and alternators = ae p е 25 
Motors ... iva ae vs TX - .. 20 
Tools and sundries 2s m3 pos 20 .. 10 
Accomulators re МЕ S e . 15 
Transformers, Static i$: DN tos m . 15 
Converters, Rotary vus eee a 2 us 20 
Switching apparatus and instruments ... sji Soy 90 
Meters ees "m ids m ta: pt . 10 
Armoured xd Es e" ЭИ os. 25 

Mains Е system f T а .. 30 
Ducts  ... bad E m me . 30 


If the above periods be accepted, it becomes a simple calculation 
as to the amount which must annually be written off or set aside to 
a sinking fund. 

Reference has already been made to the alternative methods of 
dealing with the depreciation fund. Of those metbods doubtless 
the sounder is that which provides for the annual investment, out- 
side the undertaking, of such sums as will, accumulated at com- 
pound interest, represent from time to time the actual ageing of 
the machinery, apparatus, mains, &c. 

It is true that if this method were adopted, cach extension of the 
undertaking would necessitate the raising of fresh capital, which 


would have to be subscribed either by the existing shareholders or. 


by the general public. Although this might cause inconvenience, 
yet, nevertheless, it is urged that by this method a far more 
definite control would be established over the growth of the under- 
taking, and the shareholders would have the option of either 
investing or refraining from investing further capital in it instead of 
being compelled to do so through the investment of the depreciation 
fond moneys in it. 

It is also urged that should the course advocated be pursued, the 
company with such an asset at its back would be in a far more 
favourable position as regards the issue of fresh share capital than 
it would be if it had invested its depreciation fund in extensions, 
and was compelled to go to the public for more capital, at a time 
when cee proportion of its machinery and plant had become 
worn out. 


The formation of such a fund, apart from the method of 


accountancy adopted, appears to be essential whether the company 
is working at a profit or a lose. In the event of its working at a 
loes for, let us suppose, the first few years, it seems on]y sound that 
before any moneys are distributed as dividends, not only should the 
trading losses be made good, but the contributions to the deprecia- 
1 50 80 which otherwise would have been set aside thould also 
е. 

However wise the formation of а general reserve fund might be 
for the purpore of equalieation of dividends, it nevertheless does 
not rank as a strict necessity as does adepreciation fund. Farther, 
the apthor does not agree with those who hold that such a fund is 
песевғагу, not only for the equalisation of dividends, but for the 
purpose of providing against extraordinary expenditure due to 
unforeseen emergencies. Such risks should be fully insured against 
and the premiums regarded as part of the ordinary working costs. 
Lastly, there is to be considered whether a fund to cover antiqua- 
hon should be deemed obligatory. 


It has been urged on the one hand tbat no provision whatever: 


need be made under this heading. On the other hand, many hold 
the view that an antiquation fund is of vital importance. 

Tbe author does not share the latter view to the full extent, but 
he thinks that no electricity supply undertaking can be regarded as 
in athorovghly sound position unless some provision has been made 
in the direction of an antiquation fund. At the same time this pro- 
vision is, in his opinion, not one which would rank on the same 
footing ав a depreciation fund per sc, but is one which might 
T be contributed to out of profits as a sort of Lest-egg for the 
ature, 


LocaLt AUTHORITIES. 


In considering the case of local' authorities owning electricity 
"apply undertakinge, it is seen that their method of raising the 
capital precludes them from adopting the plan in vogue among the 
companies of writing down the value of their machinery, apparatus, 
ќе, and keeping the money in the business, The capital required 
18 raised by means of loans upon the security of the general district 
rate, such loans having to be repaid at certain definite periods. 

езе repay menta are secured by the creation of sinking funds, the 
12004] payments to the sinking funds being provided out of the 
revenue of the undertaking, and any deficit which may arise being 
met by а charge upon the rates. | 

In the case of loans authorised by the Local Government Board, 
the practice hitherto has been to allow a period of 25 years for the 
repayment of loans required for electricity supply undertakings. 

18 period is supposed to represent the average life of the 
various seta of machinery, apparatus, and of the maine, buildings, 
бе, upon which the capital expenditure is to be incurred. That is 
to say, that while the life of such items as lande, buildings, &c., is 
well over 25 years, on the other hand expenditure is incurred upon 
Pieces of apparatus whose life is considerably less than 25 years. 

„ M Aifiving at the true equated period of a number of loans, it 
19 not sufficient to take the mean value of the lives of the assets, 
and thus to ignore the compound interest question. The exact 


method is to arrive by calculation at a period of years sach that, if 
the total amount of the various loans were repayable at the end of 
thet period, the present value of that loan would be equal to the 
present value of all the separate loans repaid at their varions 
individual periods. 

The difference between the results arrived at by these two 
methods is not great when the rate of interest at which tie sinking 
fund is invested is about 3 per cent., and when the different periods 


аге not greatly dissimilar. When, however, tbe periods to be 


equated differ widely, or when the rate of interest is a higher one, 
considerable difference appears. 

It has often been contended that in the case of Jocal autborities 
n9 further provision for depreciation beyond the sinking fund pay- 
ments is necessary in arriving at the true annual profite, owing to 
the fact that the annual contributions to sinking fund are such 
that hy the time the plant has been worn ouf, the indebtednese in 
respect of the capital expenditure on the same wil] bzve been 
extinguished. 

The opponents of municipal trading bave not only strongly con- 
tested this view, but the discussion has been further complicated by 
attacks on the period of 25 yeare, arrived at by the equation of tke 
lives of the various portions of the plant. 

Apart, however, from the soundness of the basis taken in arriving 
at the equated period for repayment of loans, the opponents of 
municipal trading have contended that not only should annual 
contributions to the sinking funds be made of such amounts as will 
be sufficient to extinguish the indebtedness at the end of the loan 
periods, but that further contributions should be made either from 
revenue or from the rate fund of such amounts as would provide a 
fund sufficient entirely to renew the machinery, apparatus, maine, 
&c, without incurring fresh indebtedness when the original 
„outfit is worn out. That is to say, it is sought to burden the 
undertakings of local authorities not only with the instalments by 
which their indebtedness is extinguished, but with further con- 
tributions in the form of “ provision for depreciation” equal in 
amount to what would be set aside for that purpose in the case 
of undertakings belonging to companies, in spite of the fact that 
in the latter case no provision for the repayment of the original 
capital] is made. 

The principle hardly seems sound. 

Assuming for the moment that the equated pericd in tne case of 
the loans for electricity supply purposes were exactly correct, and 
that it truly represented the life of the plant, the undertaking at 
the end of the equated period would be free from debt by the 
operation of the sinking fund, and would be then in juet as good а 
position from the ratepayers’ point of view as it was when the 
undertaking was first begun. 

The question may be asked: Why is it necessary to consider 
undertakings owned by local authorities on a different basis from 
those owned by companies? If the sinking fund payments be 
regarded as part of the contributions to tbe depreciation and 
reserve funds, the two classes of undertaking might surely be con- 
sidered together. 

The question, however, does not present so simple ar issue as 
this, since, in the case of local authorities, the period for tbe repay- 
ment of loans is an equated one, and does not actually represent 
the period of time during which the whole of the “plant” used in 
the undertaking will continue in proper working order, though 
efficiently maintained. Certain portions of the plant have shorter 
lives than others, and when they are worn out it is necessary to 
incur further capital expenditure in order to replace tbem. Ae, 
however, the sinking fund remains intact until the end of the 
equated period of 25 years, no portion of it is available for the 
renewal of the short-lived portions of the plant when they are 
worn out. 

We have carefully to consider what effect these circumstances 
have on the building up of the depreciation fund ; should it make 
provision for the renewals of the short-lived portions of the plant 
in order to avoid the necessity for incurring fresh indebtedness 
before the original loans bad been repaid ? 

If any particular portion of the plant had only a life of ten years, 
and was provided for by a ten years’ loan, it is obvious that at the 
expiry of the ten years, and the wiping off of the original loan, an 
amount could be re-borrowed to provide the new plant. The ten- 
dency of the Local Government Board is to divide up the loans 
into periods of life, and when this is done universally al) will be 
plain sailing. In the meantime, the difficulty arises in the case of 
al; loans for equated periods. 

It must be remembered that the annual contribution to the 
sinking fund in the case of equated loans covers the depreciated 
life of both short and long-lived assets, and, in my opinion, a locai 
authority should be permitted to re-borrow for the replacement of 
worn-out machinery, apparatus, &c., provided that such re-borrow- 
ings shall from time to time never exceed the amount contributed 
to the sinking fund, and provided that the term of the new loan 
should coincide with the “life” of the new plant. If this were 
permitted a local authority would be placed in the same position as 
а company in respect of its depreciation fund. 

The author's final contention, then, is that a local authority should 
treat depreciation exactly as a company treats it. 

It should set aside annually such sums as, properly invested, will 
enable it to wipe off the value of the machinery and plant at the 
end of its life. If the loan in respect of such machinery and plant 
is for a period similar to that of their life, then no further sum need 
be set aside annually. 

If, however, the loan, as in the case of some loca] authorities in 
the metropolis, be fora period of 42 years, whereas the equated 
life of the plant was agreed to be 25 years, then the annual instal- 
mente should be of such amount as would produce the capital sum 
in 25 years. The actual contributions to the 42-year sinking fund 
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would be treated as part payments, and it would be necessary to 
set aside a further sum annually to b. ing the contributions up to а 
25 years’ basis. ; a T 
To carry this illustration further, it may be note 4 that to liqui- 
date a loan of, say, £100,000 in 25 years requires an annual instal- 
ment of £2,742 16s. (presuming an investment of 3 per cent.), 
Whereas only £1,219 4s. would be required if the loan were spread 
over 42 years. A 
UU Residual Valucs.—As a depreciation fund must in its nature be 
based upon an estimate, it has seemed to the author wise to regard 
the residual value as an item which the undertaking would have to 
the good at the end of the respective lives, and one which to that 
Е would bs in hand as a contribution towards the cost of new 
piant. | 


DISCUSSION. 


The discussion was opened by Alderman EwiNc MATHESON 
(Leeds), who differed with the author as to the form which pro- 
. vision for depreciation should take. He contended that renewals 
[Presumably on a generous scale.—Eps. E. R.] and depreciation 
were one and the same thing; the adequate renewal of plant was 
equivalent to the investment of the depreciation fund in the business, 
where it would earn 6 or7 per cent., as compared with only 3 per 
cent. if invested in the ordinary way. From experience he judged 
that plant might become obsolete at almost any time, ie, that it 
might be policy to scrap comparatively new plant, and he con- 
cluded by advising his hearers to “collar” all the money they 
could for creating a strong reserve fund. 

Mr. A. A. C. Swinton drew a distinction between the ordinary 
company shareholder and the sometimes unwilling municipal share- 
holder, who had not the same amount of control of his undertaking’s 
finances. He believed that, in the case of a lighting company, 
which could be acquired after a term of years by a local 
authority, the question of providing depreciation or not was a 
serious matter, as there seemed to be a chance of the company 
having to part with its fund on the one hand, or of its obtainiog 
little extra benefi: if that fund were invested in the upkeep of 
‘plant. For small undertakings, all renewals should be met out of 
revenue. | 

Mr. Sarrvey Paice urged that it was wrong to include sinking 
fund in depreciation. It was difficult to estimate the life of plant 
accurately, but he thought the author's estimate much exceeded 
probabilities. Antiquation, or obsolescence, was a serious factor. 
The only practical way to estimate depreciation was to employ an 
outside expert, who would re-examine the plant year by year for a 
small fee; neither an accountant nor an engineer could be depended 
on to fix reliable rates of depreciation. 

. Mr. W. R. Cooper agreed, on the whole, with the author's life 
estimates; these figures depended on the character of the load to 
some extent. The difficulty was the replacement of the short-lived 
assets, due principally to the L.G.B., and apparently the only way 
to get over this was to suggest a course of action to that authority, 
and to do something else at a convenient opportunity. He 
thought the Council of the I.E.E. might very well deal with the 
matter. 

Other speakers referred to the question of battery maintenance 
payments, which, it was argued, should be regarded as depreciation 
payments—the battery being as good as new at the end of the 
maintenance period ; also to the question of residual values, which 
might be taken account of before reckoning the depreciation repay- 
menta, and which would vary considerably, say, in the case of 
drawn-in and solid laid cables. | 

Mr. Rost. Нлммомр briefly replied. He pointed out the 
divergence of opinion between those who looked for residual 
values and those who reckoned on obsolescence in six or eight years, 


although he could not agree with the last estimate in the interesta of . 


the consumer. It was an important matter as to whether purchasable 
companies should set aside depreciation —he could scarcely conceixe 
that a depreciation fund could be confiscated under any ord inary 
circumstances, when an undertaking was bought up as a going 
concern. 
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ANOTHER NEW APPRENTICESHIP SYSTEM. 
By F. B. 


Tun apprenticeship question is one of those fascinating 
subjects which, like perpetual motion, has been solved over 
and over again, on paper, but which in practice seems to 
evade satisfactory solution. 

Perhaps it is that there. are many solutions, each equally 
correct when viewed from the particular standpoint of its 
author, but that no one solution is capable of being generally 
applied to suit all cases. 

A considerable mass of evidence was given on the subject 
before the Royal Commission on Labour in 1892, and even 
for years before that the subject was exercising the minds 
both of Trade Union officials and employers. 

The Trade Unions at that time, with a view to keeping 
all their members employed, and also to making the 
employers dependent upon the Unions, sought to restrict the 
number of apprentices employed to one-fifth of the number 


of journeymen. The effect of thie, in the event of a strike, 
would be to leave, at most, only 20 apprentices in a Union 
shop for every 100 men on strike. Under such conditions 
the works would be brought practically to a standstill. 

This may, or may not, have been the intention of the 
Unions, but at any rate they desired such a limitation of 
apprentices, the Boilermakers and Iron Shipbuilders’ Society 
having a definite rule to this effect. | 

Mr. Inglis, of Glasgow, in giving evidence before the 


Commission above referred to, pointed out, supporting his 


argument by statistics, that unless a journeyman's working 
life were five times that of his apprenticeship, viz., 25 years, 
and unless there were no logs of lads during apprenticeship, 
each industry во restricted would be doomed to extinction. 
The policy of some Trade Unions has not only had the effect 
in the past of stifling the trades they purported to represent, 
but, failing to profit by experience, prevente their being 
revived. The account given recently by Mr. Hirst, at the 
Robertson Lamp Works, of his attempts to revive the glass- 


blowing industry, and the discouragement he met with at . 


the hands of the Glass-Blowers’ Union, whose action has 
practically killed the trade in this country, forms a striking 
commentary on the deplorable work of such Unions. | 
But for the powerful combination of engineering em- 
ployers, the British engineering trades would have probably 
followed the glass trade as a re&ult of the machinations of the 
A.S.E. and allied Societies. Fortunately, however, the 
Employers’ Federation, formed at a very critical period in 
the.history of engineering, was able to exert a timely and 
salutary influence on the policy of the officers of the Engi- 
neers’ Union; an influence which has left its permanent 
impress on the Society, and for which not only the members 


of the A.S.E., but the country at large, whose prosperity is 


so largely bound up with its engineering activity, owe a deep 
debt of gratitude. 


Sufficient time has not elapsed since the formation of the 


Engineering Employers’ Federation for its work to be fally 


appreciated, but when in succeeding generations current 


events are viewed in their true perspective, its beneficial 
influence on the industry of the country will stand out in 
bold relief against the dark background of self-seeking, short- 
sighted Trade Unionism. | 

In the meantime, however, the Unions have gradually, 
though reluctantly, been forced to appreciate the changed 
conditions of skilled labour, and to recognise the futility of 
kicking against the unyielding goads of progress, which 
has brought with it the inevitable resulte of a wider know- 
ledge of applied science and technology in their relation to 
machine shop practice, including the ever-increasing use of 
labour-saving machinery with its standardisation of parts, 
and its stereotyping of the work of the artisan. 

Since the memorable settlement at the Westminster 


Palace Hotel in 1898, we have had 9 yeara of comparative 


peace in the engineering trades, but there is a tendency in 
some quarters to reopen the old questions. In a recent 
article in the Manchester Evening News, Mr. F. Н. Rose, 


A.S.E., one of the delegates who sat at the 1897 Conference, . 


considers that the 10 years’ working under the agreed con- 
ditions only proves that the terms of the settlement have 
fully deserved the designation of The Employers’ Charter, 
and that the time has now come When the A.S.E. is in a 
sufficiently commanding position to force a modification of 
the terms. | | 

It would, perhaps, be wiser for so powerful а union to 
devote its energies to evolving some acceptable form of 
apprenticeship suited to modern conditions, and to endow 
scholarships at technical colleges, open to the sons of ite 
members, rather than leave it to employers always to 
take the initiative in matters concerning the welfare of 
apprentices. 

It is becoming generally recognised that the old-fashioned 
system .of apprenticeship, as applied to modern workshop 
conditions is, as pointed out by Mr. Napier in 1897, a 
barbarous system. | 

When a workshop was, in its literal sense, a manu- 
factory, when the various parts of a machine or engine 
were hand-turned, hand-filed, hand-drilled and tapped, 
and when, in fact, every operation was manually performed, 
a five years' apprentioeship was probably not too long for the 
incubation of a skilled mechanic. | 
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Whilst learning to file and chip flat, to drill and tap on 
the sqnare, and the many other operations required of the 
old-fashioned fitter, an apprentice spoilt а lot of good stuff 
and wasted a great deal of time during his first year or two. 
For this privilege he had to work during the remainder of his 
time for, perhaps, a little less than he was actually worth. 

Bat what are the conditions now? A youth of average 
ability can learn all there is to know about a machine tool 
in, say, 8 month, and earn as much on it, judged by “Ше 
piece,” as a fifth-year apprentice. In a year he can probably 


work any ordinary machine tool in the place. 


Another 12 months in the erecting or assembling shop 
would suffice for him to learn all that the shop could teach 
him ав regards the handling of tools. Why, then, should 
he wait for another three years before being paid at his 
market value? He would not be worth as much as an 
experienced man who had handled all kinds of erection and 


repair work; but as a machine minder, or assembler, he would 


be fully fledged. 
Nor-would such a two-year apprentice be so valuable as one 


who had undergone either beforehand, or concurrently, a 
teehical training, and he ought not, therefore, to be able to 
command the same remuneration. 

It is for this reason that many engineering firms now dis- 
criminate between the ordinary apprentice and the apprentice- 
graduate, giving advantage to the latter, either in increased 


remuneration or in a reduction in the term of apprenticeship, ' 


or both. One of the most complete schemes of this nature 
is that formulated by the North-East Coast Institute of 
Engineers and Shipbuilders, and adopted by many of the 
leading engineering firms on the N.E. coast. This system 
has already been described in our columns, and we hope in due 
course to be able to record the practical result of its operation. 

The latest, attempt to solve the apprenticeship question is 
that of Messrs. Clayton & Shuttleworth, who have attempted 


to “ graft the advantages of the bygone system upon the во-. 


called factory system of modern times." The “ bygone 
system " was that in which master and apprentice came into 
close personal contact with one another ; a system in which 
the master was as ready to teach his trade as the apprentice 
wae to learn it. It is no easy task to embody these features 
ina system dealing with present-day machine shop practice, 
in which an apprentice does not learn a trade but simply 


practices one or more stereotyped operations, and the more | 


skilful he becomes at certain routine work, the greater is the 
tendency for his foreman to keep him at it. 


Messrs. Clayton & Shuttleworth, recognising that the old 


term of seven years’ apprenticeship is not now necessary, but 
that a shorter term, coupled with technical instruction 
bearing upon the various branches of the trade, provides a 
training more in harmony with present-day conditions, have 


Pa 


devised a course of apprenticeship in which these two facto:s - 


are combined. No premium will be accepted from any 
apprentice, and the firm will maintain its own school in the 


works, where books and apparatus will be provided free of . 


charge, А superintendent will be appointed, whose time 
vill be given up entirely to the supervision, teaching, advising 
and promotion of the apprentices. 

The works. of Messrs. Clayton & Shuttleworth comprise 
many trades, including general machining and turning ; 
fitting and erecting ; tool making ; pattern making ; joinery ; 


wheelwrighting and wood working; moulding; smith's 


work and boiler making. 


Under the proposed system the youth would be apprenticed - 


to one of these trades, and, generally speaking, would not be 
irnsferred to any other; but, as far as possible, he would 
be given opportunities of devoting a certain portion of his 
time and work to allied trades. If an apprentice shows 
marked or natural ability for undertaking responsible posi- 
tions, opportunities will be given him to become acquainted 


with the higher branches, such as works management and 


administration. 
Allapprentices are expected to attend the works school, 


and for those who enter at the age of 18 and upwards, a 
three years apprenticeship only is required, the rate of pay. 


being s. first year, 108. second year, and 12s. third year, 
per week of 54 hours. This applies to all except moulders, 
emiths and boilermakers, who entering at the age of 18, 
require to. serve four years, and receive higher rates of pay, 
ranging from 10s,.to 188. per week in the fourth year. 


The rates do not appear to be particularly tempting, but 
it has to be borne in mind that no premium is taken, ard the 
apprenticesbip includes technical tuition. It will, be 
interesting to see how the scheme works out in practice. 

The idea of each works having its own trade schoo} is one 
which has much to commend it, if the tuition is such: as 
bears specially upon the details of the trade to which a youth 
is apprenticed. On the other hand, the multiplication of 
works schools would mean that such schools would not be 


able to command the services of such teaching specialists: as 


are engaged by the public technical institutions, and there 
would appear still to be a need for these as preparatery 


schools, from which such special trade teaching as can more 


effectively be given in works schools might with advantage 
be excluded. | | XI ME р 


NEW PATENTS APPLIED FOR, 1907. 


Oompiled expressly for this journal by W. P. Тномрвон & Co., Electrica] Patent 
Agents, 822, High Holborn, London, W.O., and at Liverpool, to whom all 


inquiries should be addressed. - 
idee 


13,4044/00. ‘ Improvements relating to electric furnaces.” S. Z. pg Ккйҥїхгї. 
(Date applied for under Rule 5 of the Patents Rules, 1905, June 1*th,'1006.) 
April 18th. | ERR 

:19,4614;06. "Improvements relating to systems of electrical distributiqni 
which vapour electric devices are employed." P. Н. Tuomas. (Date applied for 
under Patents Act, 1901, Septemberlst, 1905, being date of application in United 
States. An invention comprised in application No. 19,461, dated August 218%, 
1900.) April 20th. (Complete.) | 

8,6.0. “Improvements in electric batteries.“ J. T. Szrk. April 12: bs 

8,677. *'huproved holder or support for telephone receivers." W. FARQANTS. 
April 15th. | ke 

8,706. ** Improvements in or relating to commutators for electric circuits.” 
C. SCHMIDT., April 15th. Complete.) 

8,727. Improved method of telegraphically transmitting photographs and 
the like, and system therefor.” A. Korn, April 15th. (Complete. — ; | 

8,742. ‘Improvements in electrical controllers or switches." C., T. J. 
OrrERMANN. April 15th. oe 

5.761. Arrangement of the filament of a high-voltage electric lamp of small 
energy consumption." C. GLocay. April 151һ, (Complete.) л 

8,762. “ Improvements in or appertaining to trolley wheels or ccllectars for 
electric traction.” A. E. DuGtip. April loth. ] 

8,761. Improvements in controlling devices for electric motors." BRITISH 
THoMxsoN-HovsroN Co., Ltp. (General Electric Co., United States.) April 
15th. * 
8.765. Improvements in methods of and apparatus for measnring’ elec- 
ү British Тномѕох-Носвтом Co., LTD. (General Electric Co,, United 


States.) April lith. 
i 1 > * 234. a 
8,838. '' Improvements in electro-mechanical toys.“ H. RrHL. „April 16th. 
B,Sil. “Improvements in incandescence bodies suitable for lighting and 


heating purposes." ALLGEMEINE ELEKTRICITATS-GrEs, (Date applied for under 
Patents Act, 1901. April 17th, 1906, being date of application in Germany.) 
April 16th. (Complete.) 5 
8,812. Improvements in and relating to electric motor.controllers;" E. 
EcuaTINER, April 16th. x 
8,846. "Improvements in controlling systems for electric railways.” W. 
ARTHUR.” April 16th. : OR. 
8,850. “Improvements in electricity meters." G. C. Fricker and W. М. 
Monnrx. April 16th. | 
8,851. ''Improvements in or relating to multiphase electric induction 
motors," H. A. Mavor and Mavon & CovLsoN, LTD. April 16th, "^ 
'8,860. “ Improvements in driving-wheels for electrically-propelled vehicles. 
D. BALachowskw and P. Caine. (Date applied for under Patents Act, 1901, 
May 15th, 1906, being date of application in France.) April lóth. (Complete.? 
8.865. Improved mode of. and means for, working electric lamp signs.“ 
H. W. Pink. April 16th. ^ 
8,874. Alternating-eurrent vapour apparatus." K. Haun. April 17th. 
8,881. “Improvements in interccmmunication telephone systems.“ I. Н. 
Parsons. April 17th. | NES 
8.903. Improved electric lamp." J. Davis. April l7th. - 
8,913. “Improvements in electric switches or circuit-breakers.'" К.-Т, 


Bumesteap and H.C. Gover. April 17th. 
8,948. ‘Improvements in electric motor-controlling devices.“ ALLGEMEINE 


(Date applied for under Patents Act, 1901, 


ELEKTRICITATS-GESELLSCHAFT. 
April 18th. 


April 17th, 1906, being date of application in Germany.) 
(Ccmplete.) 

8,951. Improvements in distribution of electricity." W.J. Davey. April 
17th. MM 
8,953. ‘Improvements in or connected with brake mechanism. for e'ecti/e 
winding appliances." P. H. Dawe. April 18th. eC 

B.954.- ‘‘ Improvements in electric winding appliinces and in the methcds of 
operating the same." Р. Н, Dawg. April I8th. M 

8,984. “Improved electricity meter." G. Ноокнлм and 8. H. Horprx. 
April 18th. E 

8,999. ''Improvements in machines or apparatus for reproducing in ordinary 
characters, telegraphic or other messages or intelligence in the form of per- 
forations in a tape. F. G. CREED and W. A. CovLsoN. April 18th. 

9.009. Improvements in te'autographs." F. RiTCHiE. April 18th. (Com- 
plete.) 

9,010. ‘Improvements in telautographs." Е. RITCHIE. April 18th, 

9,017. Re flectors for electric and other lamps.“ H. TanrscH. (Date applied 
for under Patents Act, 1901, April 20th, 1906, being date of application in 
Belgium.) April 18th. (Complete.) 

9,028. ‘Improvements relating to the oscillatory circuits of radio-telegraph 
systems." THE AMALGAMATED Rapio-TELEGRAPH Co., LTD. (H. Rosenthal 
Germany.) April 18th. (Complete.) 

9,029. ‘‘ Improvements in electrolytic apparatus." P. BonoxEr. April l&th. 
(Complete.  . 

9,083. “Improvements in or relating to controlling or actuating mechanism 
and tape feeding mechanism suitable for use in machines or apparatus for 
reprodacing in ordinary characters, telegraphic or other messages or intelli- 
gence in the form of perforations іп a tape." F. G. CREED and W. A. COULSON. 
April 18th. | | 

9,051, “Improvements relating to the oscillatory circuits of radio-tclegraph 
systems.” THE AMALGAMATED Rapio-TELEGRAPH Co., Lro. (H. Rosenthal. 
Germany.) April 18th. (Complete.) КИ 


* ——— . — ——————— АЕАВЫЕ да 


748 THE ELECTRICAL REVIEW. 


[Vol. 60. No. 1,536, May 3, 1907. 


9,055. ‘Improvements in and relating to electro-magnetic driving aud 
switching mechanism.” British THomson-Housron Co., LTD. (Allgerieine 
Elektricitats-Ges., Germany.) April 18th. 

9,066. ‘‘ Improvements in trolley rope holders for electric cars." F. Dax sud 
С. H. Manatanp. April 19th. | 

9,143. “Improvements in electricity meters.“ Isanta-ZaHLER- WERKE G. m. l. H. 
(Date applied for under Patents Act, 1901, April 27th, 1906, being date of appli- 
cation in Germany.) April 19th. (Complete.) 

9,157. “ Improvements in controlling devices for electrical machines." D. 
BarnaocHowamv and P. Слікк. April 19th. (Complete.) 

9,172. Improvements in electric aro lamps." E. R. INGBAM and H. Hunt. 
April 19th. 

9,176. *“ Сшрсоуеа safety cable." LAND UND BSEE-KABELWERKE AKT. GES. 
(Date applied for under Patents Act, 1901, August 3rd, 1906, being date ot 
application in Germany.) April 19. (Complete.) 

9,198. [mprovements in electrical curative appliances.“ G. R. Peers. 
April 20th. 

9,294. ''Improvements in and relating to electric measuring instruments.“ 
Barressa Taomson Houston Co., Lro., and F. Houpen. April 20tb. 

9,285. *“ Improvements in machines for use in the manufacture of incar. 
descent eloctric lamps.” British THomson-Hovuston Co., LTD. (General 
Blecério Co., United States.) April 20th. 

9,240. ‘‘€mprcvements in electric timepieces.” M. MoLLEnm. April 20:1. 
(Complete.) 


EXPIRING PATENTS. 


(Continued from page 10.) 


40,198. ''Siphon Recorder.“ A. MUIRHEAD, of Westminster. November 2nd, 
1893. Reiatas to a siphon recorder of the kind described in Specification 
No. 3,418, 4. D. 1893, which is provided with arrangements for adjusting 
and removing the cradle suspension piece, &c. One form of the apparatu» 
consists of poles of a laminated magnet and a support provided with 
a rack adjustment and carrying an iron core situated inside the pivoted Or 
suspended rectangular coil. To the support an arm is attached, which carries 
a bridge-piece. The aluminium frame or cradle for the siphon is stretched 
across. the bridge-piece, and is vibrated by a make-and-break magnet and 
armature. The ink-box is carried by an adjustable support, and a paper roll is 
driven by means of band gearing from a driving motor. 


90,818. ‘ Electric Couplings.” H. R. Kerruury, of Chicago, U.B.A. 
November 2nd, 1893. Relates to couplings specially adapted for rails used a 
conductors in electric railway systems. A rod is provided with tubular or. 
thimble-sbaped terminals, which are titted in holes in the webs of the rails and 
permanently expanded by means cf pins or plugs. Notches facilitate the 
entrance oí the plug. 


91,879. ** Photography." А. С. ADAMSON, of Glasgow. November 10th, 1893. 
Relates to ап arrangement of incandescent lamps for use in photographic 
studios. To prevent shock to the eyes of persons being photographed, the light 
ін turned up gradually by means of a resistance switch. A chamber in which 
the lamps ate fixed is suspended on pivots from a bow, which is hung from the 
end of a beara attached to a carriage and connterbalanced by a weight. The 
carriage cunson rails. The dome-shaped chamber containing the lamps can 
thus be xirust^d to any required angle or position. 


21,496. ‘ Railway Points and Signals." I. A. 'Тїммїв, of London. November 
1lth, 1898. The objects of the invention are: By electrical means (1) to work 
the points, tits satety locking bar, and the point-locking bolt; (2) to operate the 
semaphores, to interlock the signals with the points, and by the use of selector 
bars to make the movement of the points select the proper signal; (8) to enable 
the trains to restore the signals to danger as they are being passed; (4) to 
light a red or a green signal-lamp according as the semaphore arm is at 
“danger” or clear; (5) to repeat the movements of the ponte, poiut Toris 
and signala iu the cabin; (6) to indicate TIRDI and audibly the position of the 
line signals on the locomotives; (7) to work the signals automatically, if 
desired, in oon; unction with any or all of the above arrangements. The signal 
levers are mechanically interlocked by means of tappets, and are arranged to 
make and break electric circuits of a battery. The semaphores, the points and 
point-locking, etc., apparatus are respectively operated by electro-magnets. 
The stretcher bar ts divided so that the correct working of the points will be 
detected by a lockíng-bolt. Selector bars are connected to the stretcher bar, 
and another bar is connected to the locking-bolt so as to make and break a 
portion of the circuits. In order to economise the electrical energy, tbe circuit 
of the pcint operating magnet is broken when the locking-holt is locked, a 
resistance is switched into the circuit that locks the locking-bolt and the circuit 
of the locking-bolt operating magnet i. broken when the locking-bolt is locked 
by means oi an electro-magnet. By using selector bars to complete different 
circuits according to the position of the points, two semaphores are operated by 
в single lever. The specification describes a system for automatically operating 
the signals by means of the passing train operating levers or other contacts 
controlling a local relay circuit, and the arrangement is such that a signal 
cannot be lowered until the circuit is partly completed by the signals in the rear 
moving to danger, and therehy operating electriccontacts on their arms. When 
a Hignal has heen lowered it is held by a reduced current so as to economise 
electrical energy. In order to indicate the positions of the signals on the trains, 
or the positions of other apparatus to the signalman, needle indicators arranged 
to be detlected in opposite directions hy corresponding currents are used. When 
used on the train the indicator is connected to earth through the wheels and to 
a brush running on a conductor connected to a battery through a reversing 
sWitch on the adjacent semaphore arm. 


21,707. “Ozone: Electric Lamps, Incandescent.” E. ANDREOLI, of Surrey. 
November 1th, 18939. Relates to apparatus for obtaining ozone by means of 
the silent discharge of electricity from points, angles, and the like. Consists in 
employing somewhat similar arrangements for producing both ozone and light. 
Any exhausted receiver, as a tube of incandescent lamp bulb, is provided in- 
ternally with a carbon filament, or with one or more metallic wires or rods 
connected to one pole of a Ruhmkorff coil or a high-frequency transformer. 
Outside the receiver are arranged, in any manner, serrated wires or the like, 
having the points directed inwardly, and connected to the other pole. On 
passing the current, the interior of the receiver becomes luminous, there is à 
glow on euch of the external points, and ozone is generated. ; 


( To be continued.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Perce MODE may be obtained of Messrs. W. Р. 
Taomcuon & Co., 823, High Holborn, W.C., and at Liverpool, price, poet 
free, 9d. (in stamps), 


1905. 


MEANA FOB CoNvERIING VARYING ALTERNATING ELECTRIC CURRENT INTO Buni- 
LARLY VaRYviNo DiRkCcT Cug RENT. S. G. Brown. 926,688. December Qlat. 
Motor ByxsrkMH WITH ELECTRIC TRANSMISSION FOR THRE PROPULSION OF RAILWAY, 

Tramway, ROAD OR SIMILAR VEHICLES, Boats AND THE LIKE. E. W. Hart 
. and W. P. Durtnall. 27,096. December 28th. 


1908. 


IonatioN Drvicsa FOR IX IERNAI. CoMBvsTION ENGINES AND THE LIKE. 3. 
Brotherhood aud C. W. Bryant. 20,980. September 21st. Secret 
document u» Jer Section 41, Patents, &c., Act, 1883.) 


TROLLEY WHEELS FoR Evecrric TRAMWAYS OR Rauways. F. E. Kenny. 22,101. 
October 6th. 


Box ов Соуквімо For Leap-Casep ELECTRIC CABLES. J. Stratton and E. A. 
Claremont. 24,6824. November rd. 


SEEN ов El. k TIC TRoLLEY Wire Ears. E. О. Marsh. 26, 198. ` Novem. 
r A 


ATTACHMENT TO TELEPHONE RECEIVERS FOR PROTECTING THE Ean. A. Mosbach. 
26.760. November 94th. i 


OPERATION OF VapouR-ELEcrric Lamps. M. Fuss. 29,202. December 2186. 
(Date applied for under International Convention, January llth. 1906.) 


ELECTRODES ков Arc Lamps. Gebrtider Siemens & Со. 29,416. December 24:h. 
(Date applied for under International Convention, May 176, 1906.) 


ELECTRICAL Automatic Вот. E. E. Daniel. 5,099. March 8th (post-dated, 
Septembec 8th, 1906). 


Dynamo-Evectric Macursxs. L. J. Hunt & the Sandycroft Foundry Co., Ltd. 
6,923. March 14th. 


ALTERNATING CURRENT DYNAMO-ELkCTRIC Machix ks. L. J. Hunt and the 
Bandycroft Foundry Co. 6,294. March 14th. 


ELECTRIC Furnaces, P. R. Kuehnrich. 6,288. March 15th. 

APPARATUS FOR MEASURING AND RECORDIXG THE FLow oF LIQUIDS OR GASEA, 
AND FOR MEASUBING AND RxEcoRDING MECHANICAL AND ELECTRICAL 
QUANTITIES. J. E. Lea. 6,454. March 17th. 

APPARATUS FOR WINDING WIRE AND THE LIKE, ESPECIALLY APPLICABLE FOR Usg 
IN THE MANUFACTURE OF ELECTRICAL MACHINERY. H. L. Hollington. 6,477. 
March 17th. 

PORTABLE DEVICE FOR USE IN CONNECTION WITH MEANS FOR THE IGNITION OF 
EXPLOSIVE AND [Өт CAPS A&D THE LIER. W. Venier. 6,705c. March 20th. 
(Date applied for under Rule 5, Patents Rules, 1906, March 20th, 1906.) 

ELECTRIC GLow Lames. P. M. Justice (Deutsche Gasglühlicht Akt.-Ges. Auer- 
gesellschaft). 6,808. March 215. 

APPARATUS FOR GENERATING ELECTRICITY. J. de Törley & E. Benkö. 6,820. 
March 21st. i 

MERCURY VAPOUR APPARATUS AND THE LIKE. C. O. Bastian and G. Calvert, 
6,888. March 218. 

ELECTRIC Switch APPARATUS. A. F. Berry. 7,162. March 24th. 

MANUFACTURE OF INCANDESCENCE Воргиз or REFRACTORY METALS FOR ELECTRIC 
Lanes. A. G. Bloxam (J. Lux, Austria). 7,188. March 24th. 


: ELECTRICAL CONNECTOR FOR ELECTRIC LAMPS ARD OTHER APPARATUS. W. L. Wise 


(С. H. Tischner). 7,299. March 26th. 

METHOD OF AND MEANS FOR SIGNALLING OR EFFECTING OPERATIONS IN LOCAL 
ELECTRIC CIRCUITS RY MEANS OF SOUND OR OTHER VIBRATIONS. Н. Gardner. 
7,665. March 29th. 

MAGNETIC IoxITION APPARATUS FOR INTERNAL COMBUSTION ENGINES. Electric 
Ignition Co. and F. H. Hall. 7,8864. April 2nd. (Date applied for under 
Rule 5, Patents Rules, 1906, April 2nd, 1906.) 

SysTEMS OF CONTROL FoR ELECTRIC Morors. British Thomson-Houston Co. 
(General Electric Co.) 8,680. April 10th. ; 

SIGNALLING APPARATUS FOR RAILWAYS AND THE LIKE. British Thomson-Houston 
Co. (General Electric Co.) 9,416. April 21st. 

MACHINES FOR MAKING STEMS FOR INCANDESCENT ЕТ,ЕСТВ1С Lamps. British 
Thomson-Houston Co. (General Electric Co,) 10,021. April 30th. 

€LOCKWORK-DRIVEN CommUTATOR SWITCH FOR OPEBATING AUDIBLE AND OTHER 
SiGNALS. G. Ulmann. 11,817. May 16th. 

Arc Lamps. H. E. Moul. 11,594. May 18th. | р 

AUTOMATIC CONTROLLING DEVICES FOR ELECTRIC Cracuits. British Thomsor- 
Houston Co. (General Electric Co.) 11,659. May 18th. 

SHAFT BEARINGS, ESPECIALLY APPLICABLE TO ELECTRIC RariLway Motors, British 
Thomson-Houston Co. (General Electric Co.) 12,820. June 18th. 

RrcEIYERS FOR WIRELESS TkLEeGRAPHY. P. O. Pedersen. 14,792. June 2th (date 
applied for under International Convention, July 4th, 1905). 

APPARATUS FOR THE AUTOMATIC DISTRIBUTION OF THE OPERATING SERVICY. 
IN TELEPHONE EXCHANGES.  Kjóbenhavns Telefon-Aktieselskab. 14,851. 
June 80th (date applied for under International Convention, June 30th, 1905). 

MEANS FoR OBTAINING THIN LiquIp Dross IN ELECTRIC FuRNACES For METAL- 
LURGICAL Purposes. H. Röchling and W. Rodenhauser. 17,615. August 4th. 

APPARATUS FOR ADJUSTING THE HEIGHT oF ELECTRIC Lamps. Carl Borg Fabrik 
fiir Elekt. Installations material Ges. 17,886. August 9th. 

METHOD or PRODUCING INDESTRUCTIBLE FILAMENTS FOR LIGHTING AND HEATING 
INSTALLATIONS. G. Michaud and E. Delasson. 18,648. August 20th (date 
applied for under International Convention, September 30th, 1905). 

Fuses ron ELECTRICAL Circuits. G. M. Kintner and G. B. Rosenblatt. 24,445. 
November 1st (date applied for under International Convention, Novem- 
ber 4th, 1905). 

CHAINS FOR SUSPENDING ELECTRICAL FITTINGS, PARTICULARLY ELECTRIC LAMPS. 
Verity's, Ltd., and H. S. Smith. 29,484. December 27th. 

Liovip ELECTRIC Motor STARTERS AND CONTROLLERS. : J. Olive and F. Swarbrick. 
7,668. March th. à 


‘ALTERNATE CURRENT MOTORS, GENEBATORS AND TRANSFORMERS. V. A. Fynn. 


7,8241. March 3lst. 

PROCESS FOR Рворисіхо COMPOUNDS OF OXYGEN AND NITROGEN нү AID CF 
ELECTRIC DiscHARGES. W. P. Thompson (Westdeutsche 'Thomasphosphut 
Werke Ges.) 7,829. March 81st. 

SIGNALLING SYSTEMS FOR RAILWAYS AND THE LIKE. British Thomson. Houston 
Co. (General Electric Co.) 7,831. March 8186. 

METHODS oF SUPPORTING COLLECTING Rixds ror DyNAMO-EL&RCTRIC MACHINAS. 
British Thomson-Houston Co. and W. F. Dawson. 8,988. April 12th. 

MEANS FOR SUPPORTING THE END CONNECTIONS OF DyNAMO-ELECTRIC MACHINES. 
British Thomson-Houston Co. and W. F. Dawson. 8,384. April 12th. 

METHOD oF ELECTRICAL DETECTION BETWEEN RAILWAY OR TRAMWAY SIGNALS, 
Points, Facixd Point Locks, ов FouLING Bars. MoKenzie & Holland, Ltd., 
and С. Н. W. Edmonds. 9,786. April 26th. 

ELECTRIC TELEGRAPHY. I. Kitsee. 10,249. May 2nd. 

TELEPHONE TRANSMITTERS. H. H. Lake (Stromberg-Carlson Telephone Manu- 
facturing Co.) 10,608. May Sth. 

ErscrRic SwirCHES. A. Eckstein & A. C. Heap. 11,885. May 15th. 


MANUFACTURE OF ELECTRIC INSULATING MATERIAL. C. Hess. 11,900. May 22nd. 


MACHINES FOR CSE IN THE MANUFACTURE OF INCANDESCEXT ELECTRIC LAMPS. 
British Thomson-Houston Co. (General Electric Со.) 19,783. May Sist. 
SWITCHES FOR CONTROLLING ELECTRIC Crecvits. British Thomson-Houston Co. 

(General Electric Co.) 13, 222. June th. 

ELECTRICAL Contact MAKERS AND BREAKERS AND THE LIKE PARTICULARLY APPL!- 
CABLE FOR USE WITH INTERNAL Сомвовтіок Enoinxs. С. A. Hamilton. 
18,651. June lith. : 

ELECTRICITY Meters, Chamberlain & Hookham, Ltd., and 8. H. Holden. 
13,985. June 19th. 

SUSPENSION OF ELECTRIC AND OTHER LAMPS AND OTHER ARTICLES. A. Wunderlich 
and G. A. Hughes. 14,041. June 19th. | 

ELECTRICALLY OPERATED SYSTEM or SLIDE BARS AND BAFETY BOLTS FOR SECURING 
Raitway CanRIAGE Doors. A. Taylor and E. Cressey. 14,458. June 25th. 

VARIABLE ELECTRIC CONDENSERS. Marconi's Wireless Telegraph Co. and J. St. 
Vincent Pletts. 15,909. July 18th. 

Ecectric Stor Morioxs oF DrawineG, SLUBBIXG, ROVING, AND LIKE FRAMES. 
J. T. Tweedale and Tweedales & Smalley, Ltd. 17,378. August 2nd. 

Exvrcrro-Maonetic DEVICES FOR роко WoBK ок ANY RE#TRAINED Bons. Beli:ss 
& Morcom, Ltd., and R. MacGregor. 19,486. August 31st. 

ErrcrRICAL Furnaces. F. A. Kjellin. 21,416. September 27th. (Date applied 
for under Llaternaticnal Convention, March 5th, 1906.) 
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LONDON'S ELECTRICITY SUPPLY. 


THE Parliamentary Committee of the L.C.C. on Tuesday 
last reported to the Council on the policy to be followed in 
connection with the L. C. C. (Electric Supply) Bill, which 
was to go before the House of Commons for second reading 
yesterday. The Committee evidently found the matter one 
which could not properly be disposed of in the alap-dash way 
in which it was treated by the previous Council; so far, 
indeed, was it from arriving at а definite conclusion as to the 
modifications to be made in the terms of the Bill, that it 
recommended the Council to let the Bill go forward for 
second reading without waiting for the settlement of the 
questions under consideration. | 

It appears that the clauses relating to the compulsory 
purchase of the undertakings of the Borough Councils will 
be deleted, but that in all probability the provisions for the 
transfer to the Council of the powers of purchase vested in 
the Borough Councils over the undertakings of the existing 
companies, which in most cases mature in 1981, will be 
retained. 

It is the avowed intention of the Committee that the 
Council shall not itself undertake the supply of electricity in 
bulk to the metropolitan area, but rather that an arrange- 
ment shall be made for the transfer of the powers to 
some company or other body, which will provide the necessary 
capital, and carry out the work under the Council's control. 
This policy is in accordance with the policy foreshadowed 
in our last issue, and, we believe, is the course best adapted 
to safeguard the interests of both ratepayers and consumers, 
while enabling justice to be done to the existing companies 
and providing for the utilisation to the greatest possible 
extent of the huge capital which has already been expended 
on plant and mains in a large part of the area concerned. 

It is curious to note that, while the cases are not strictly 
parallel, there is, nevertheless, a considerable resemblance 
between the conditions of London and Paris as regards the 
supply of electricity. In both cases the business has been 
allowed to fall into a state of comparative chaos, though we, 
it is true, have never approached the climax attained by our 
confreres. In both cases, too, the muddle has been due 
largely to the intervention of the municipal authorities. 

An amendment was ‘rejected by the substantial majority of 
74 to 39, and the recommendations of the Committee were 
adopted ; the suggested alterations are to be submitted to the 
Council for approval at a later meeting. It was stated that the 
Committee had been in negotiation with three companies, 
but that no definite conclusions had been reached ; further 
developments will be awaited with keen interest. Tt seems 
to us that unless considerable. modifications are made in the 
terms of the other schemes put forward the chances are 
in favour of an arrangement being made with the existing 
companies. 


Ак article by Mr. F. E. Junge, in 


Blast Furnace Cyssie-’s Magazine, discusses certain eco- 


Gases and ; f 
Electric Railway nomic problems confronting the iron 
Operation. industries of the United States. The rich 


ores of the Lake District“ are certain of 
exhaustion, their metallic content having decreased from 
68 per cent. to 50 per cent. The undeveloped ore beds of 
the Western States are at present hampered by high freight 
charges arid scanty fuel. As a means of reducing high 
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freight charges, the author turns to the internal combustion 

engine, coupied to electric generators, such engines using the 
margin of blast-furnace gas not required for heating the 
blast, or the margin of coke-oven gas not required for 
heating the retorts, together with the utilisation of very low 
grade waste coal from collieries in gas producers. 

Mr. Junge dreams of & time when the iron industry will 
secure cheap freights. If the iron industry would possess 
their own railroads for transporting their goods, or if iron- 
maaters or owners of coke-oven plants and coal mines would 
even (as power producers) deliver electric energy to the rail- 
roads as consumers, they would control the situation of the 
iron markets, instead of having to part with their profite in 
order to reduce tariff rates." 

Now, despite certain much-discussed failures of internal 
combustion engines, and also many disappointments which 
are not discussed, we believe in the future successful use 
of what is in Great Britain our only untapped source 
of fuel, and await with interest the fruits of the Act 
secured in 1906 for power distribution from this source 
in the Cumberland iron districts.: But we must regard 
the wholesale electrification of long lines of rail as a dream 
whose realisation must be deferred for a long time to come. 
Mr. Junge seems to us to have overlooked both the heavy 
cost of electrifying long lines of railways—live rails or over- 
head conductors, locomotives, sub-stations and so forth, to 
say nothing of the poor load factor which any but suburban 
lines or main lines with very heavy traffic offer. The 
capital charges per ton-mile hauled for a heavy freight train 


+ 


would be greatly increased if one of the long single- - 


track systems, so common in the States, were electrified. 
If, a frequent service of light freight trains were employed, 
the wages cost of transportation would rise to a high rate. 
Therefore, we believe that it is in the United Kingdom and 
in Germany, rather than in the United States, that the 
waste gases of blast furnaces and coke ovens will find their 
chief utilisation outside the steel or iron works. Denser 
industrial areas, tramway services, the large adjacent 
manufacturing towns, and even British railway systems form 
a market which the British iron founder will be well advised 
to secure for the disposal of power from his surplus gases. 


APART from artificial influence on 
prices, substitute" rumours, &c., one 
naturally looks to the supplies of copper, 
in stock and afloat, to indicate the actual position and 
prospects of the market. А circular recently issued by 
Messrs. Н. R. Merton & Co. gives a number of useful figures 
for the present and three preceding years, which show the 
increasing consumption of copper and the efforts of the pro- 
ducers to keep up with it. The stocks in England and 
France, including shipmeute afloat from Chile and Australia, 
on April 80th for the four years, show considerable varia- 
tion. In 1904 there were 12,000 tons of this stock at the 
date named (France 2,000, afloat 5,400), in 1905 the stock 
had risen to 18,000, and in 1906 it had fallen to 9,000. 
The present year saw it up to 15,007 at the end of March, 
and at 12,958 on April 30th. 

During 1905 the stocks were maintained high, and the 
shipments well up to the average, increasing in the latter 
part of the year, so that the exceptionally high stocks in 
April of that year cannot be attributed to undue holding 
of supplies. In the first four months of 1906, stocks had 
fallen to 9,000 tons, which would appear to indicate delay to 
the supplies afloat, accompanied by a strong demand. It is 
interesting to note that the supplies from North America to 
English and other European porte for the vear ending 
April 30th, 1907, аге only 2,000 tons better than for the 
preceding twelve months. Spain and Portugal have increased 
their export to England and France by 3,460 tons. The 
N. American figure is 198,800 tons, and the Spanish and 
Portuguese one 23,222, во that the proportion is much 
greater in the latter case. Chile shows a falling off in ship- 
ments to Europe and the United States, those for Ше last 
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twelve months being 1,700 tons leas than for the preceding. 


year. The Australian figures are far and away the best 
reading, giving 34,200 for 1906-7, against 26,900 
for 1905-6 and 16,500 for 1904-5. It is a legitimate 
deduction that the falling off in American supplies to 
Europe may be occasioned by the increased home demand, 
as evidenced by the re-importation from Liverpool to the 
States which has taken place for the last five months, 1,900 
tons being disposed of this way in January, and smaller 
quantities up to the present time. 

The total supplies for the three periods were 1907-6, 
387,250 tons; 1906-5, 316,550; and 1905-4, 328,189, 
во that, although the price has been оп the whole steadily 
going up, the stimulus of a really high value has not yet 
had time to take full effect. The shipments afloat from 
Australia at the present time (April 30th) ate given at 
4,000 tons, considerably the highest for this date for the 
four years, and surpassing any recorded. in- the monthly 

The general tenour of the circular appears to be that, of 
all the supplying countries, Australia has the most quickly 
responded to the call for increased output. America. has, 
undoubtedly, made considerable effort in this direction; ‘but 
the transhipments appear to indicate that demand is. still 
above supply. Spain and Portugal are doing fairly well, 
but one would rather suppose the output to be incapable of 
great advance. UAR aurca ui 


A CAREFUL perusal of а’ paper read 
before the American Street and Inter- 
urban. Railway Engineering Association, 
at Columbus, Ohio, by Mr. W. Goodenough, which. is 
reprinted in our contemporary, the Western Electrician, 
will enable the reader to avoid the pitfalls and, con- 
fusion liable to be engendered by a bad definition of 
rating and describing results with the use of double 
abscisse. It is rather a curious development of this 
pictorial art, that whereas the original use of curves was to 
embody in one line the essence of a whole column of descrip- 
tion, it has now become a common thing for curves to 
present a puzzle only to be solved by the earnest study of a 
page of letterpress. The compiler of the data for curves 
generally entirely ignores the laborious intermediate steps 
which resulted in obtaining data from which could be com- 
puted, say, ** pounds of fuel per glow-lamp connected.” As 
а consequence, allusion to intermediate processes of reason- 
ing is entirely omitted from the thesis in its final form, so 
that the reader’s or hearer’s only chance of extricating 
results from a maze of lines is by lengthy reconstruction of 
each step, tempered by a telepathic insight into the author’s 
mind, 

But having protested against the author’s diagrammatic 
methods, we have yet more to say against his comparative 
methods, which are based upon that very fallacious 
factor, the manufacturer’s rating as to capacity. We have 
known cases in which identical generating sets have been 
sold to two different purchasers, in which the nominal full- 
load capacity to A, who demanded a 50 per cent. overload 
for half an hour, was 20 per cent. less than for the machine 
sold to B, whose demands as to overload were less strict. 
We would, therefore, follow Dr. Stodola’s lead, and urge 
that for comparative purposes the full-load capacity should 
invariably be reckoned as that at which the most favourable 
steam consumption is afforded. As Mr. Walter Goodenough 
has not plotted his curves upon this basis, but compares, in 
one instance, a reciprocating set using saturated steam with 
its lowest steam consumption at 85 per cent. of its rating, 
and a turbine set having its lowest steam consumption at 
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135 per cent. of its rating, and in another instance com- 


pares the reciprocating set, at 105 per cent. of its rating with 
the turbine set again at 185 per cent., we must refrain from 
discussing his figures. We concede, . of course, that 
operating charges, together with the element of prime cost 
‘and behaviour of appurtenances, require consideration, but 
unless the base consideration as to rating is sound and 
equable, confusion of mind will only become the worse con- 
founded in regard to a question demanding clear thinking. 
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BALANCERS. 


By WILLIAM H. TAYLOR, A. M. I. E. E., 
Walthamstow Electricity Works. 


DIFFICULTY is experienced in some three-wire stations with 
the balancers of the so-called automatic type. 

The question of regulation comes up when a new machine 
i being installed, and what manner of winding should be 
adopted, so that loads up to 75 per cent. of the full capacity 
of the machines can be dealt with, while maintaining the 
ressure on either side of the system constant. In fig. 1 the 
connections are shown of one type of so-styled automatic 


To mid. wire B.B. 


FIG. 1. 


balancer. This machine, as it is connected, will not tend to 
equalise the voltage, unless the field regalators are worked во 
ato cut in or out the resistance; this arrangement may 
have certain advantages, but is. by no means self-regulating. 
If the volte rise on the positive side, so does the current in 
the field, consequently the motoring effect is similarly 
reduced; on the generating side, the current in the field is 
reduced, which tends to make the machine generate a lese 
pressure, or give no current to the more heavily loaded side. 
By cross-connecting the fields, as in fig. 2, the effect will be 


250 v. 


Motoring 


Fic. 2. 


very much better, because in this case the motoring side 
will have Ив fields excited from 230 volts, and across the 
armature there will be 250 volta, and the speed will increase. 
On the generating side the fields are excited with 250 volts ; 
consequently the machine will give current to this side, and 
by во doing raise the volts. | 

But machines of this type do not show great things in 
keeping the pressure constant, and this can only be done 
by winding the machines with а compound winding, con- 
nected in either of the following ways. Fig. 3 shows an 
ordinary compound-wound balancer. 
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000, 240 v. UU | 200 v. 
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This class of machine is in use in many three-wire stations, 
but my experience has been that, should a short-circuit or 
earth take place, say, on the positive side, the machine on 
the negative side will at once commence to motor, and the 
result will be more trouble due to the balancer fuses or 
тоді - breakers operating. The current in the series 


winding of the negative machine will be in the opposite 
direction to the shunt, and if the short isa heavy one, it may 
reach such a value that it will so weaken the fields, due to 
its opposing the magnetic field set up by the shunt, that 
the machine will tend to race. When this begins the 
generating side gives a current which still increases the 
motoring side, and in a few minutes the fuses blow, or a 
flash-over takes place at the commutator. These are not 
imaginary, but actual occurrences which have taken place 
with machines connected in this way. 

Fig. 4 shows another compound machine, but the series 
coils are connected in circuit with the middle wire. This 
machine suffers from the same ill effects due to a short of any 
magnitude ; but in ordinary working it is far superior to the 
plain crogss-connected shunt machines. 


-- B.8. 
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The most satisfactory arrangement of connections for a 
balancer, and one which gives freedom from the ill effects 
of a short to which the other machines are liable, is given 
in fig. 5. | 

1 wil be noticed that the series coils are cross- connected, 
as well as the shunts; the 100 amperes of the motoring side 
are passing round the series coils of the generating machine, 
with the shunt in the same direction, giving а very strong 
field. On the motoring side, the 60 amperes given out by 
the machine which is generating are passing round this 
machine's fields, but in the opposite direction to the shunt, 
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which will tend to keep the speed constant, and prevent the 
machine from racing, because this current can never rise to 
a higher value than the motoring armature current. If both 
currents are of equal value the speed will remain constant. 
These connections have been found to give every satisfaction, 
and make the machines regulate the pressure on either side 
to 1 per cent. of their full-load capacity. This is very good 
when middle-wire currents of from 100 to 350 amperes are 
being dealt with, in cases of shorts or earths taking place 
on the mains. These machines operate quite auto- 
matically, either in the main station or in an outlying sub- 
station. 

The balancer question, to my mind, does not seem to have 
received the attention that it should have had in regard to 
central station work ; some of the machines are simply ordinary 
shunt-wound dynamos coupled together. How engineers 
expect these machines to operate from no load to full load 
without any fall of volts taking place, it is very hard to see. 
Balancers should be machines designed for this one duty, 
au not Ыт пеше. по would be sold for ordinary 

упатов, and whose в would require adjusti 
the full load was thrown on and off. re m 

I trust these few remarks will throw some fresh light on 
this important branch of central station work. 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Messrs. О. C. Hawkes, Lro., have just issued a new publication 
(Bulletin B5) which deals with their electric thermal baths. The 
electric thermal bath is, of course, not a new article, but 
Messrs. Hawkes claim to have applied to it their patent 
induced-draught system of electric heating, with which our 
readers are already familiar, in a very effective manner. It is a 
direct air heating and air circulating system, and is claimed to be 
particularly well adapted for the purpose, as it supplies a constant 
current of hot air without the slightest admixture of any impurities 
and without combustion. Light is not employed. The patent 
induced-draught bath is primarily intended for émployment in the 
bathroom of any house which has an electrical equipment. The accom- 
panying illustrations show the thermal bath cabinet open ready for 
use, fig. 1, and folded for packing or stowing, fig. 2. The publica- 


- . FIG. 1. Fia. 2. 


tion before us contains general notes of interest relating to thermal 


bathing, the advantages of electric baths, the skin and ite duties, 
how to use the bath, etc. 


Eckstein, Heap & Co.’s Switches and Fus es. 

We recently paid a visit to the large factory which Mkssns. 
Eckstein, Heap & Co. have during the last twelve months been 
busily engsged equipping at Waverley Mills, St. Simon Street, 
Salford. A considerable outlay has been incurred in the up-to-date 
planning andjequipment of these works with modern machinery 
for the manufacture of switchgear, fuses, instrumente, fittings, i&c. 


Fic. 6. 


Fio. 3. Fio. 4. 


Among their many other executed contracts шау be mentioned 


switcbgear work for the L. C. C. tramways department and for eott on 
mill installations. | 


* 


We now illustrate a few examples of the firm's special lines, 
which are new and improved patented designs. 

In fig. 3 is shown an ironclad switch suitable for circuits up to 
600 volts, which has been specially designed to occupy small space. 
It has a laminated brush of H. C. copper, provided with an auxiliary 
copper sparking finger, and final carbon break, mounted on a sub- 
stantial lever, provided with a positive quick-break action. The 


two poles are mounted on separate slabs, which are insulated from. 


the case by ebonite bushes. The handle can only be left in the full 
“on” and off positions. 

Fig. 4 represents their D.P. ironclad main switches with fuser, 
for similar voltages. The switches ate of the above standard 
laminated brush type, and the fuses are of the enclosed Noa k type, 
and are shielded from the polcs of the switch by means of asbegtos 
slate barriers. By using this combination of switch and fuses, it is 
claimed that a considerable saving is effected in the cost of con- 
necting up, and that space is also saved. 

The firm's ironclad house service fuse-boxes (see fig. 5) have as 
their special features simplicity of construction combined with 
mechanical design (the shape of the insulators is such that they 
slide into position and are held there by external milled head 
screws, thus obviating the use of cement); the ease with which 
the cables can be soldered into the socket, owing to the above 
method of fixing; high insulation, owing to the shape and method 
of fixing the porcelain insulators; and rapid replacement of fuses. 
They are supplied either single-pole boxer, asbestos lined, for open 
type fuses for circuits up to 600 volts, or for closed Noark fuses, 250 
and 600 volts. Fig. 6 illustrates the patent porcelain handle switch 
fuses for voltages up to 600. In these fuses, the contacts are held 
mechanically in position, thus obviating the use of cement. For 
capacities above 100 amp. separate wires are used for each additional 
100 amp., each wire being contained in а separate asbestos tube. 
Tois reduces the mass of molten metal in any one tube, thereby 
preventing tbe bureting of the porcelain tube when the fuse blows. 
A guiding plate is fixed at each end, which ensures the fuse being 
located correctly in the contact jaws. It may be emphasised that 
both in the fuse-boxes shown and in the replacement handle fuser, 
the use of cement is obviated by special mechanical arrangements. 


Grinding and Baffing Motors. 


Tue ARMORDUCT Mancractuninac Co., LTD., whore " Little 
Hustler” drills and grinders are already known to our readers, 
have iesued an illustrated list of their grinding and buffing motors 
for 220 volts direct and three-phase current, pedestal type. Oneof 
these appears in fig. 8. The totally enclosed motor is fitted with a 
double-ended shaft, which admits of the fixing of the ordinary 
emery wheels or polishing bobe, thus giving a useful combination. 
The outfit is self-contained, and occupies very little space. The 
starter and switch which actuate the motor are contained in the 
socket or pedestal on which the motor is mounted. 

In fig. 7 we illustrate the electro-magnetic hold-on applied iu 
connection with the ‘Little Hustler” variable speed drills, for 
adapting certain types of drills for continuous working, and in 
particular for the drilling, in horizontal positions, of steel and iron 
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plater, &c. This apparatus із іп the form of a powerful horse-shoe 
electro-magnet, between the poles of which the drill, togettcr 
with screw-hand feed, is fixed. Two adjustable supports are 
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rovided to prevent tilting, and to admit of adjustment. Where 
it is possible to suspend the apparatus, it may be used for vertical 
work. The magnetic circuit is applied immediately the current 
is switched on, so that the article which it is intended to drill is 
brought firmly into contact with the pole-tips of the hold-on. 


Fic. 8. 


As in the case of ordinary breast, angle-post or bench drills, the 
current is supplied to the machine by a flexible cord connection, 
which, by the use of an adaptor, is attachable to any ordinary lamp- 
holder, or it may be attached to the ordinary two-pin plug base. 
The Armorduct patent automatic overload cut-out is attached, and 
the tool is by that means made fool-proof. - | 


Fuse Tests at Deptford. 


Some interesting fuse tests took place at the Deptford Generating 
Station of the London Electric Supply Corporation on Friday, 
May ard, when a series of short circuits was made across a 500-K w. 
60-volt set with various sizes of special “ Koolark " fuses, made by 
the ELECTRICAL, АРРАВАТИ5 Co., of Caxton House, Westminster. 

The fuses were in turn connected to the bus bars by means of 
short stout cables, the only other apparatus in circuit being a switch 
and a circuit-breaker set at 3,500 amps. Each fuse was then 
switched dead across the generator. The momentary surge of a 
short-circuited 500-к w. set may be estimated at about 2,500 H P., во 
that the fuses were tested under exceedingly severe conditions. 

In every case the fuse acted instantaneously, without explosion 
or appreciable noise, and until the generator attendant was notified 
of the fact, he was unaware that the tests were taking place. 
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Тав excellent resulta were attained with the“ Koolark " patent, 
etaim of which a cooling fluid is set free at the moment of the 
E and, with the help of в special filling which has the 
ж lar characteristic of liberating moisture at a high temperature, 

Th taneously cools and condenses the products of the arc. 

N Testa, we are informed, constitute a unique record, as the 
з оп Electric Supply Corporation has from time to time tried 
Шеш" er fuse on the market, but hitherto no fuses have been 

stand the severe conditions without exploding. 


The fuses tested ranged from 50 to 100 amps. rating, at 550 volts. 
A slight flash and a slight noise were observed in two only out of 
the five tests; none of the fuses exploded, or was mechanically 
injured beyond the extent shown in the accompanying illustration 
(fig. 9). The circuit-breaker did not open in any of the tests, 
and the generator showed no sign of injury. 

The testa were made in the presence of Messrs. Feetham and 
Ellis, of the London Electric Supply Corporation, and Mr. Amberton, 
of the Electrical Apparatus Company. 


Alternating-Current No-Voltage Circuit-Breaking 
Apparatus. 


It has often been desired to have an apparatus suitable for alter- 
nating-current circuits which should open such a circuit on the 
failure, or excessive lowering, of the supplied voltage. Such ap- 
paratas has usually consisted in the past of an electromagnet 
excited by a shunt coil fed by the supply. When the voltage falls, 
or fails entirely, the armature of the said magnet falls away and 
opens the circuit-breaker. The great disadvantage of this form of 
apparatus is that, on a sudden and momentary failure of the supplied 
voltage, tho cut-out operates. This is very inconvenient, as the 
following example will show :— 

Suppose a number of motors are supplied from a network which is 
fed by a feeder having considerable length. Each motor is protected 
by a no-voltage release. If now а short-circuit occurs on the net- 
work, causing the fuse to blow on the same, or one of the motors is 
started up too quickly, a very large rush of current occurs which, 
owing to the resistance of the main, causes a momentary drop of 
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voltage in the network. Should the motors be equipped with the 
usual form of no-voltage release, which operates instantaneously 
all of them will be cut out of circuit. 

A new form of no-voltage release, designed by Dr. C. C. Garrard, 
has been put on the market recently by Messrs. FERRANTI, LTD. 


and is illustrated in fig. 10. In this no-voltage release the dis- 
advantage of the usual form is obviated by combining with the no- 
voltage release mechanism a time element. 

Referring to fig. 10, tbe release consists of а shaded-pole electro- 
magnet л. This shaded pole electromagnet is energised by a 
shunt circuit connected across the mains, or to the secondary of а 
potential transformer connected acrcss the mains. | 

Detween the poles of the shaded-pole electromagnet a metal disk 
B is pivoted. It is во arranged that when the coil on the 
electromagnet is energised by the supply voltage, the disk rotates 
and winds up a suspended weight c. The string to which the 
suspended weight із attached has two stops fastened to it, one above 


and one below а slot in a pivoted lever p; this lever carries 


contacts which, when the.weight is in its bottom position, come 
against two fixed contacts and complete an electric circuit between 
them. The completion of this circuit causes current to flow round 
a trip coil, which is adapted to cause the controlled circuit-breaker 
to open circuit. When the supplied voltage is at its full value, or 
above a certain minimum, tbe rotatable disk will keep the sus- 
pended weight in its top position, and thus contact is not made 
between the two fixed contacts. When the supply voltage, however, 
falls below a certain minimum, the suspended weight is too large 
to be held up with the reduced voltage; thus, it begins to fall, and 
when it reaches the bottom of its travel, contact is made between 
the two fixed contacts and the switch is open-circuited. It will be 
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seen that when the weight is wound right up, е bottom projection 
on the supporting string engages on the bottom side of the pivoted 
lever, When the weight is in the bottom position, the other 
projection on the string engages on the upper side of the pivoted 
lever. The time taken by the weight to fall givesthe time element, 
as contact is not made between the tixed contacts until the weight 
has fallen to, or nearly to, its bottom position. 

The current required to operate the trip coil is preferably taken 
from some other source, which remains unaffected when the supply 
voltage falls. In some cases, however, the current for working the 
trip coil could be taken from a current transformer incladed in the 
same circuit as the controlled apparatus. In this case, the trip coil 
would be normally short-circuited by the pivoted lever; and this 
short circuit would be removed when the time element had elapsed 
after the supplied voltage had fallen below the fixed minimum. 


A number of relays of this type have been sold already by 
Messrs. FERRANTI, LTD, 


PARLIAMENTARY. 


і 


Lancashire and Yorkshire Railway Bill. 


On May 2nd Sir Lewis M'Iver's Select Committee of the House of Com- 

monsconsidered this Bill, which, amongst a number of other things, 

asked for power to increase the span or make additional arches 
or openings on the north side of the bridge carrying the Crosby 

Road over the Liverpool, Crosby and Southport Railway. 

Sir R. LITTLER, K.C., who appeared for the company, said that 
there was at Crosby Road a curve with a radius of only 23 chains, 
and Major Druitt, of the Board of Trade, attributed the accident 
which occurred there in 1903, when 7 people were killed and over 
100 injured, to the excessive speed at which the train travelled 
over that curve, and recommended that in future a speed not 
exceeding 25 miles an hour should be observed. While the com- 
pany did not admit Major Druitt's conclusions, they wished to allay 
public apprehension and to flatten the curve. 

Mr. D. C. Ratrray, chief engineer to the company, was called 
to bear out counsel's opening statement. 

Mr. AcwoRTH, on behalf of the Waterloo and Seaforth Urban 
District Council, contended that it was within the power of the 
Committee to lay the company under an obligation to deal with 
the existing level crossings on the line. At present there were 
tbree level crossings, and the local authority were willing to con- 
tribute to the cost of substituting bridges. 

Sir RALPH LITTLER objected to anything of the kind being 
introduced into the matter, as this was purely asking for power to 
do a certain thing, and there was no question of level crossings 
before the Committee. 

The CHAIRMAN said they would allow Mr. Асуовтн to cross- 
examine witness as to whether there was anything behind the 
proposal. 

In reply to Mr. AcwortH, WITNESS said that now the railway was 
electrified there were а larger number of trains running. Не 
believed that the company did not go to Parliament to get powers 
to electrify the railway. He did not know whether the local 
authorities went to the Board of Trade and asked them to interfere, 
or whether the Board of Trade declined to do so because they were 
doubtful as to whether the railway company had got legal powers. 

The CHAIRMAN eaid the Committee would certainly not go into 
the question of whether the electrification was legal or not. 

Mr. AcwonTH said that his point was that in this particular 
matter the local authorities had had no opportunity of coming 
before Parliament. He put it to witness that there was more 
danger at the level crossings with a frequent service of electric 
trains than there was with the infrequent service of steam trains. 

The CHAIRMAN said the Committee allowed the cross-examination 
to enable Mr. Acworth to find out. from the witness whether the 
company had some nefarious scheme for widening the line. 

In further cross-examination, WiTNESS said that it was quite 
true that the railway company had acquired land along either side 
of the railway, and possibly at some future time this might be 
used for widening. It had not been bought with that express pur- 
pose, but only in accordance with the general policy of railway 
companies to purchase such land. He knew of no contemplated 
scheme for widening the line. . 

Mr. ACWORTH: You would agree that а level crossing with four 
tracks of electric rails would be terrible ?—No. I do not know that 
I would admit that. 

A Member of the Committee: Is there any more danger to the 
public at level crossings on an electric railway than on any other 
railway ?—No, none whatever. 'The conductor rail stops some 
distance from the crossing, and the current is continued under- 

und. 

Further questioned, WrTNESS said the object of getting rid of the 
curve wasto do away with the speed limit, but the first of the level 
crossings was some distance away. 

Local evidence was then called by Mr. Acworth as to the feeling 
in the district for the abolition of the level crossings. 

The Committee found the preamble proved, but the Chairman 
expressed the view of the Committee that the railway company and 
the local authority ought to come to some mutual arrangement for 
the substitution of bridges for level crossings. 


Radio-Telegraphic Convention Committee. 


Sin J. Dickson РоүнрЕВ presided over the sitting of the Committee 
ori Tuesday, April 30th. | 

Mr. Owsn PurLuiPs, M.P., chairman and managing director of 
the Royal Mail Steam Packet Co., said that the steamers of his 
company fitted with wireless telegraphy were those of the West 
Indies, the Central American and New York services. They had 
adopted the De Forest system because it inter-communicated with 
other systems in that district. They -had ceased to carry operators 
on their boats running to England, because they could not com- 
municate with any of the coast stations here. He advocated the 
adoption of the Convention in the interests of the mercantile 
marine, and he also looked to the relief of Lloyd's and the Admiralty 
from their obligation not to inter-communicate if the Convention 
were ratified. His company had been in negotiation with the 
Marconi Co. to fit the River Plate ships with apparatus, but so far 
this had not been done, because of the difficulty they had in not 
communicating with other systeme. 

Mr. Gwynxw said, if the Convention were not ratified and licences 
were granted for other stations on the south coast, that would meet 
witness's point. 

Wartness said it would not get over the difficulty altogether, 
because they still would not be able to communicate with Lloyd's. 

In reply to questions as to whether he thought, if the agreement 
between Lloyd’s and the Marconi Co. were violated, compensation 
should be paid to the company, Wrrxxss said it was a legal question, 
but in his opinion, of course, no agreement should be violated with- 
out compensation. | 

Mr. MancoNI was called, and said his first experiments were 
carried out on his father’s estate in Italy in 1895 and 1896, where 
he found by various devices which be patented in England in 
1896, that he could obtain signals over a distance. He came to 
England and carried out a number of experiments in the Post Office 
buildings, and, later, on Salisbury Plain, where he signalled over 
a distance of 11 miles. After that the Post Office asked him to 
carry out extensive trials in South Wales, where he signalled over 
a distance of 9 miles. He obtained no financial assistance whatever 
from the Post Office. He confirmed the evidence of Mr. Cuthbert 
Hall, that Prof. Slaby saw the whole of his apparatus, and was 
now manufacturing it. He considered that this was an infringe- 
ment of his patent. His first English patent was applied for on 
January 2nd, 1896, and was accepted. in July, 1897, and Bir Oliver 
Lodge's first patent was applied for in May, 1897, and accepted 
August, 1898. He had some technical objections to the ratification 
of the Convention, which, he contended, in its present form would 
seriously impede the progress of wireless telegraphy. The Con- 
vention assumed the possibility of intercommunication between 
various wireless telegraph systems entirely based on the system of 
wave lengths, leaving out the question of amplitude. Before 
communication was effected, it must be understood that waves 
must be of a certain definite amplitude. These technical con- 
siderations were of the greatest importance, and the Convention 
seemed to be formed on the hypothesis that all systems of wireless 
telegraphy, whether present or future, should be cognate systems, 
and that it would be easy to graft one on to another. A great 
number of systems would not be able to intercommunicate at all. 
The Convention seemed to think that the question of intercommuni- 
cation was based on wave lengths. He contended that it was based 
on other considerations which the Convention had not considered. 

In what way will the discretion with regard to the use of ampli- 
tude lead to confusion? —Suppose I have got a system now which 
uses continuous waves of small amplitude, and I think it desirable 
to adapt it to certain ships, then those ships are not able to inter- 
communicate with the ordinary big waves. 

The CHAIRMAN: You are only apprehensive that there may be 
difficulty in its being put into effect, but you realise that it is pro- 
vided for?— 1t is provided for, but I think it will be a difficulty. 

Mr. Gwynn: If the object of the Convention is to establish 
general intercommunication, the Governments who made the Con- 
vention may impose the use of amplitude which will permit of 
intercommunication ?— Yes. 

The primary object of the Convention is intercommunication, 
although from the scientific point of view it may be more desirable 
to use a system that will not intercommunicate?— Tes. What I 
contend is that if science advances in the way which I believe i; 
will, those systems which cannot intercommunicate, instesd of 
becoming the exception will be the rule. 

Mr. Вохтон: The spark systems will intercommunicate, but 
they cannot  intercommunicate with continuous systems. 
Continuous systems will communicate between one another, 
and therefore if they become the predominant system, 
they will carry out intercommunication ?—Yes, but I go further; 
there are other systems which are being experimented with now 
which will not intercommunicate with either continuous systems or 
non-continuous systems. 

Mr. ве: What system are you referring to ?—-A system of my 
own. The patent has been applied for. 

Mr. Gwynn: Although there is a section in the Convention which 
permits the working of exceptional systems which will not inter- 

communicate, the general object of the Convention is to enforce 
intercommunication, and you are therefore afraid that the Govern- 
ments which have made this Convention may discourage the use of 
systems which do not permit of intercommunication, and in that 
way impede the advance of science ?—Yes. | 

On the other band, if you have а system which does not inter- 
communicate, and that becomes almost world-wide, would not that 
discourage the p of science because of the authoritative 
position it would hold ?—I think other systems should have a good 
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chance to establish their superiority by installing stations and 


working ships. spate | 

Mr. Buxtow: You would be willing that the Post Office give them 
licences on the Channel! coast, so that they may have free oppor- 
tunity of competing with the Marconi Co. ?—That is a question for 
the Government. I would not object. 

The CHAIRMAN pointed out that there was a clause in the 
Convention which said that the Convention did not prohibit other 
systems, even if they did not intercommunicate. 

Wrmwess replied that he would imagine that, with the high 
feeling between European Governments, such applications would 
ot be granted. 

7 саней by the CHAIRMAN as to his further objections to the 
Convention, Wrranss said it made no reference to the method by 
which messages could be directed mainly in a certain direction, or 
by which land stations could receive messages from ships in 
different bearings without interference, although the ships might 
be using the same wave lengths. Farther, he concluded from 
recent experiments that the limitation of power to 1 Kw. for ship 


ion was unnecessary. He did not understand why vessels. 


should not be able to send messages over the same distances as they 
received them. If a ship received a message over 1,000 miles, it 
would be a great thing that it should be able to reply to that 
message, and he believed that the true methods might be developed 
pficiently to prevent interference. 

Mr. Buxton pointed out that the clauses in the Convention meant 
that a ship did not require more power. It distinctly said that 
mote might be used if 16 were necessary. 

Wreness said the Convention also did not provide for the 
carrying out of experiments on board ship. Certain conditions 
were specified which would render it impossible to carry out 

iments. He referred to Article VI, a, b, c. His objection was 
that it would place obstacles in the way of carrying out experi- 
nents on board ship, and it was impossible to overrate the import- 
ance of the free use of ships in the mercantile marine in carrying 
ont tests. 

Mr. Buxton said that Article I referred to those stations which 
were open to the service of the public, and it did not apply to any 
station which was ee stage, or used for experimental 
purposes. He und that witness's point was that experi- 
mental stations were shut out by those regulations. But these 
stations were practically outeide the Convention altogether. The 
only stations involved in the Convention were those which were 
actually open to public correspondence. 

WrrRESS said he understood that under the Convention thore was 
го provision for experimental stations. 

Mr. Buxton said that would come under Article 7. He did not 
think there was really anything in witness's point. 

The Снлтвмалх: What do you consider the position of England 
will be if it is not ratified ?—My humble opinion is that England, 
by standing out from the- Convention, has everything to gain and 
practically nothing to lose. 

Mr. Buxton: England or the Marconi Co. do you mean? 

WrrxEss said he was speaking of England. Take the matter of 
wave lengths, for instance. If England did not ratify the Con- 
vention and all the other nations did, then was it not a fact that 
while the latter would conform to certain wave lengths, England 
could do what it liked. He was entirely in favour of free com- 
petition between systems, and he feared that the working of the 
Convention would not allow of free competition, because it would 
bind down systems to certain wave lengths, and also enforce inter- 
communication and co-operation between competitors. He thought 
from what he had seen of the evidence of Sir Oliver Lodge, that 
he agreed with him on that. He also apprehended a difficulty in 
detecting the source of error if such error took place. He doubted 
whether the blame would be accepted by the Government who 
licensed the ship, should their operator be guilty of error. Witness 
taid he wished to refer to the document which Mr. Gavey, of the 
Post Office, put in, showing the wireless telegraph stations of the 
world. In that return, Russia was not credited with any Marconi 
system at all, but, as a matter of fact, the Marconi Co. had supplied 
48 complete stations to Russia, and it was rather strange where they 
could have gone to. As to China, the return said there were three 
sations on hia system. The Italian Government had installed all 
the stations on his system in China, and informed him there were 
five such stations. Then they had a station in the Argentine 
Republic which was not marked, and there might be other omissions. 
A great many of the stations credited to America Вай nothing to 
do with the Convention. They were stations set up for communica- 
tion between such towns as St. Louis and Denver, while others were 
put up to advertise different systems. 

The Cnamuax: You have raised many points of objection with 
regard to the Convention, but I think it is not so much that the Con- 
vention has ignored these points, but that you are apprehensive that 
they are unworkable. 

muss said his chief feeling was that commercially the Con- 
vention was not fair, and secondly, that the technical difficulties in 
Srrying it out would militate against its practical application. 
Farther, he thought that it would restrict the scientific development 
of systems, His company had been advised that inter-communica- 
tion with another company was an infringement of their own rights, 
and he thonght that the Convention, if it came into force, would 
inevitably lead to a vast amount of litigation. His company con- 
А ded, on the best authority, that other systems comprised certain 
atures of his system, and was a violation of his right. All the 
other systema, they were advised, did use some elements of his 
үн, and it seemed that a whole vista of litigation was belorc 
mem which they had not undertaken already, because their 
s were not sufficiently affected. They would, however, have 

undertake that litigation if this Convention came, into operation. 


It had been said that the company were already intercommunicat- 


: ing with other aystems, but at the same time the lawyer said they 


must protect their m rights. 

The Cmamm{maxn: The protection of your patent rights was the sole 
reason for your opposition to the Convention ?—No. I have stated 
other reasons in my evidence; that is one of the many reasons. 

Replying to questions by Sir GiLBERT PARKER, Witness said 
he had discussed the question on various occasions with Colonial 
ministers in their own countries, and they agreed that inter- 
communication was not practical, and agreed to the provision of 
non-intercommunication. The Colonies he had dealt with so far 
were not anxious to have intercommunication. 

Mr. SvbsEx Buxton: I understand that the relations between 
bos Post Office and yourself have been of a friendly character ?— 

ев, 

And therefore when it is said that the Marconi Co. have been 
badly and unjustly treated, and that there have been strained 
relations for many years, it is not true ?—There have been friendly 
relations between myself personally and the Post Office. At that 
time there was no Marconi Co. 

Do you allege that there have been strained relations between 
the Post Office and the company ?—I have had nothing to do with 
those relations. I think on several occasions the company have 
found fault with the attitude of the Post Office towards them. 

The Committee then adjourned. 


Coventry Corporation Bill. 


TH18 Bill came on Friday before Lord Ribblesdale's Select Com- 
mittee of the House of Lords. The Bill as first deposited dealt 
exclusively with water, but an additional provision was subse- 
quently included by which it was proposed to extend the area of 
supply of electricity in the rural district of Coventry, the parish of 
Btivichall and the parishes of Allesley, Coundon Hamlet, Stoke 
Foleshill and Exhall. The provision also amended Clause 39a in 
the original Bill, and stated that in calculating the amount which 
the Corporation might borrow under the Public Health Act, 1875, 
any sum which they may have borrowed, or which they may bere- 
after borrow, for the purposes of their electric lighting undertaking, 
shall not be reckoned. 

The Leicestershire and Warwickshire Electric Power Co., who 
were represented by Mr. Hutchinson, opposed the Bill. 

Mr. Укзкү Кмох, in opening, said that the electricity under- 
taking was first started in 1896, and it had had a remarkable 
history. It was a decided failure for the first few years of its 
existence, and there was а loss on every year's working. Atthe 
end of that period a new manager took charge of the undertaking, 
and induced the Corporation to entirely change their policy in 
dealing with the matter. The Corporation had only laid mains 
which were absolutely essential, and had not pressed the supply. 
The new manager in 1901 told them that if they were to double 
their capital, they would treble their supply, and so it had proved, 
for from a loss of £2,254 on the undertaking in 1901, the Corpora-. 
tion prospered so much, that in 1907, after paying all capital 
charges, with interest on the sinking fund, they had a profit of 
£5,506. The number of units sold was even more remarkable. In 
1901 they were 341,000, and for 1907 3,950,000, so that under the 
new management the output bad been multiplied, during the five 
years, more than 12 times. Together with the increase in the out- 
put, there had been а eorresponding decrease in the price. They 
had brought down the average price of private lighting to 359d., 
and for power purposes to just over id., and they had been able 
to do the street lighting for nothing—one Committee had 
sold it to the other Committee for nothing. The profits 
were such that they could pay а dividend of 9 per cent. 
That was, of course, before paying all charges and interest on 
sinking fund, which would probably absorb 6 per cent., but 
the figures showed that the undertaking was a profitable concern. 
The business had increased to such ап extent that they came there 
to ask Parliament to grant them additional borrowing powers to 
enable them to extend their station, and thus cope with the 
demand. It was not a problematical venture; the demand for the 
electricity was already there, for large manufacturers in the district 
were asking for the electricity. The Corporation were, however, 
faced with the difficulty, that money for electricity purposes were 
reckoned under the Public Health Act, and they could not borrow 
money to the extent of more than two year's assessable value of the 
town. Coventry had nearly reached that limit, and they asked Parlia- 
ment to extend their borrowing powers. They proposed to supply 
five districts outside Coventry, and they had obtained the local - 
authority's consent in each case. It had also been proposed to 
supply two other parishes, but not having been able to obtain the 
local authority's consent they had dropped the proposal. The 
only opposition to the Bill was that of the Leicestershire and 
Warwickshire Electric Power Co., a company with a long name, 
vast powers and no performance. That company had really done 
nothing, although they got their Parliamentary powers in 1902. 
They bad not got a single customer, and all they had done was 
to erect a so-called generating station, with no generating ma- 
chinery, and it was in a very dilapidated condition. The station 
was 12 miles away from the aroa which the Corporation proposed 
to supply. The company had already had one extension of time, 
and they had promoted a Bill—which, he understood, had been aban- 
doned—for a further extension of time, and asking that, as they could 
not easily find the capital they should be allowed to raiso the 
money in a particular manner. They certainly had a lores standi 
to oppose the Bill, but he thought it was an abuse of it to come 
there and oppose the Corporation's application when they them- 
gelves had done nothing to carry ouf their own undertaking as 
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authorised in 1902. Dealing with the company's petition, counsel 
said that if the company could supply current at a cheaper rate the 
Corporation was not stopping them. Other authorities had been 
granted competitive powers with companies, and he submitted that 
16 was a great hardship if the manufacturers and traders in the 
district were to suffer, because a company which had already been 
granted powers and had done nothing to put them into operation, 
came to Parliament and opposed the application. | 

On Monday Mr. West, chairman of the Electric Lighting Com- 
mittee, was called, and gave evidence bearing out the statements 
of counsel. He said the capital outlay on theelectricity undertaking 
in 1906 was £152,000, which was twice the amount of capital ex- 
pended ın 1901. The Local Government Board last year sanctioned 
the borrowing of £31,000, but they required another £20,000 to 
meet the present demands for electricity. He understood the 
Leicestershire and Warwickshire Co. were not opposing the Cor- 
poration’s proposal to borrow more money, but the proposal to 
supply the area outside the city. With regard to the letter sent 
by the Power Co. offering to supply the Corporation with energy, 
his Committee did consider it, but as the company had practically 
done nothing to put its powers authorised in 1902 into operation, 
the Oorporation had declined the offer. 

Cross-examined by Mr. TyNsLEY Jones, WiTNESS said the Cor- 
poration had expended about £200,900 on capital expenditure. 
In addition to the £20,000 for immediate purposes, they would nlso 
require about £185,000 to meet the possible requirements of the 
next five years. Of the £31,000 sanctioned, about £27,000 was 
already absorbed. Their Committee had been unable to supply 
manufacturers for four months after the application, owing to the 
large demand and their inability to cope with it, and therefore 
they required more money, so as to extend the generating s'ation 
апа thus be able to meet the demand. 

Mr. J. A. JECKELL, manager of the electricity undertaking, said the 
capacity of the generating station was 1,500 gw. in 1901. During 
his few years connection with the Corporation, the undertaking had 
undoubtedly proved a success. They had sold for all purposes in 
1901 341,000 unite, and they made a profit, after paying all capital 
charges, of £2,250. In 1906 they sold for private lighting purposes, 
636,000 units at an average price of 3}d per unit, and 3,211,000 units 
for power purposes at just over 14. per unit, and 130,000 bad 
been used for street lighting, but notbing had been charged for 
that. The station charges had come down to ‘66d. per unit. They 
had a total gross profit of £5,100—gross profit represented the 
difference between revenue and the amount they had to pay for 
interest and sinking fund, and they had я sum available for dividend, 
if they had been a company, of £14,977, which represented a divi- 
dend of 9 per cent. on the capital invested. That figure was, of course, 
before paying interest and sinkiug fund. The present capacity 
of the generating station was 3,300 KW., the increase being 
principally due to the demand for motors. The profits made last 
year and the previous year had been used to pay off the debt on the 
new machinery which they placed in their station some years ago. 
The Corporation had received application from firms outside the 
boundary for an electric supply. In two instances they were firms 
on the opposite aide of the boundary roads, but the Corporation were 
unable to supply them, and therefore they asked Parliament to 
grant them an extension of area. The generating station of the 
Leicestershireand Warwickshire Co. was some 12 miles from Coventry, 
and it was in a very dilapidated condition. There was nothing in 
the Bill of the Corporation which prevented the company from 
supplying power to manufacturers if they could induce them to 
take it up. 

Cross-examined by Mr. Нотоніхѕом, Mr. JECKELL said that it 
was true that the Corporation had no depreciation fund at present, 
but they were starting one. Between 1896 and 1903 there was a 
deficit of £11,000 on the undertaking. Up to last December energy 
equal to 1,000 н.р. had been applied for, and from that date 3,000 H.P. 

The CHAIRMAN : І understand that if you had been a company 


you could have paid for the last three years 6°47, 8:33, and 9'06 per 


cent. dividends.—Yes. 

You admit that there has been a deficit of £11,000 never made 
good.— That ів во. | 

Mr. Vrsey Knox explained that the £11,000 represented the 
difference between the earnings, and the interest to be paid and the 
sinking fund. A company would, of course, have no sinking fund 
to pay, they would have gone without dividends. 

Evidence having been given by manufacturers in the district who 
were anxious to have the energy supplied to them, 

Mr. HurcuissoN addressed the Committee on behalf of the 
Leicestershire and Warwickshire Co. He submitted that the Bill 
was ап attempt to encourage the Corporation in а ependthrift 
undertaking in regard to & commodity which they already could 
not supply in sufficient quantities to meet the demand in their own 
boundary, but yet they proposed to supply an area outaide the city. 
The Corporation bad already incurred an expenditure of £27,000, 
and they proposed to borrow another £20,000, and then they were 
told that £180,000 would be required to meet the possibilities of 
the next five years, and their engineers had told them that some- 
thing like £225,000 would be required, so that in all the Corpora- 
tion would need some £400,000, and surely that was a very large 
commitment for a Corporation. His company were willing to 
supply the current for £d. per unit, and the Corporation wanted to 
charge 14d. Should not they consider tbat? It bad been suggested 
that they were doing nothing to put in force their powers autho- 
rised in 1902. They had put down a generating station, and it had 
been said that no machinery was in it, but did they ever hear of any- 
one equipping a generating station with machinery before they knew 
what the demand was? It was only municipalities that dared to rush 
in where angels feared to tread, and the reason of the company’s 
apparent delay in oxercising ite powers was that they had been 


endeavouring to find out the demand, and he contended that it 
was not expedient to grant the powers to the Corporation. 

Mr. C. Vesey Brown, M. Inst. C. E., M. I. E. E., said he was engineer 
to the company. He thought the company were right ia not equip- 
ping the station, as the machinery might, in time, become obsolete. 
They were willing to supplv any firm for gd. 

Cross-examined by Mr. Vesey Knox, WITNESS said they would 
charge jd. if a consumer would take a minimum supply for 15 
years, and coal was not more than 7s. 6d. per ton. To lay a main 


‘to the boundary of Coventry from the company's generating station, 


would cost £2,500 a mile, or roughly £25,000 fora double 1,000-н.р. 
main. The company bad obtained no actual orders for supply, but 
were in negotiation for several, and he thought contracts would be 
sealed eventually. The capital of the company was £1,000,000, 
made up of £750,000 in shares and £250,000 in borrowing powers. 

Mr. A. RoBERT HOLLAND, a director, having given evidence, Mr. 
Vesey Knox replied on behalf of the Corporation, and maintained 
that it would be a pity if the traders had to wait until the company 
could equip their station and set up a plant before they could get 
a supply. 

The Committee found the preamble of the Bill proved. 


London and North-Western Railway Bill. 


Ox Monday Sir W. M'Ivers Select Committee of the House of 
Commons considered the Bill promoted by the London and North- 


Western Railway Co., the chief object of which is to confer powers 


on the company to constract a railway from London to Watford, to 
be worked by electric traction. The only opponents appearing by 
counsel against this portion of the Bill were the London County 
Council and the National Telephone Co. 

Sir RALPH LITTLER, K.C., who, with Mr. Hutchinson, appeared 
for the promoters, referred in his opening statement to the 
enormous growth of trafic in the neighbourhood of London 
generally. With regard to the London and North-Western Railway, 
they had four lines at present out of Euston, two of which were 
used for express traffic, and two for station-to-station traffic, and 


both sets of lines were full with traffic. The company had acquired 


а good deal of land alongside their existing railway between 
Watford and London in anticipation of future extensions, and they 
had come to the conclusion that it was not desirable to add to the 
existing number of platforms at Euston, and that the best method 
of dealing with the traffic would be to have a railway absolutely 
independent of the present goods and passenger traffic between 
Watford and Euston. They proposed to do that by carrying along- 
side of the existing railway two new sets of lines till they got near 
Euston, when the new lines would dive into the earth, and tubes 
would carry them under Euston Station. The tube would be one 
of the largest used. It would not be the largest, because experience 
on the Great Northern arid City Railway had shown that a 
tube big enough to hold an ordinary railway carriage used 
on steam railways was too expensive, but the tubé would 
be 13 ft. 6 in. in diameter. The line would commence 
at Watford Junction and come through Watford High Street, 
where a station would be right in the centre of the town. A branch 
would run from Croxley Green to Watford High Street; then the line 
would run along the side of the present line acd afford accómmo- 
dation to all the present stations till London Road was reached. 
Then they dived down into a tube, and when they got outside 
Euston, between Chalk Farm and Euston, the up-line would pass to 
the east of Euston Station and the down line to tbe west, во that 
they would bave a continuous line running from Watford without 
any shunting or terminal accommodation. They were going to 
spend £2,366,500 on the scheme, and while they expected the 
undertaking to be remunerative, it would, of course, be some time 
before it was во, and it was certainly a case of public advantage. 
The only opponents appearing by counsel were the London County 
Council and the National Telephone Co., and the former body were 
chiefly concerned in the question of workmen's trains. The poeition 
of the company in that matter was that they simply left them- 
gelves to the general law. 

The CHAIRMAN asked whether, except on the instruction of the 
House itself, the Committee would have any jurisdiction in that 
matter. He did not deny their competence to insert a clause, but 
it was usual to leave it to the proper tribunal. 

Mr. ERSKIN R PoLLock, K.C., on behalf of the L. C. C., said it 
would be recollected that there was a report from a Joint Com- 
mittee, and every Committee had inserted workmen's trains 
clauses wherever there had been a tube railway Bill before them. 
They had invariably discussed the matter and inserted a clause. 

Tbe Снлівмам: The general attitude is to leave it to the general 
law. 

Sir R. LITTLER said it was all very well to say that this clause 
was put in tubes and tramway Bills, but in those cases the pro- 
moters took other people's soil and did not pay forit. Tramways 
took the public road without paying for it, and, therefore, а com- 
mittee might be fairly asked not to do anything in the case of a 
railway like this. He called the Committee's attention to tbe 
decision in the case of the Great Western Railway Bill in 1900. 
The question was raised before the Committee considering that 
Bill, and they said:. We rule we are practically without jarisdic- 
tion on this matter, because there is a tribunal for this purpose." 
That was what he asked the Committee to do in the Bill vow 
before them. No one had complained at what the L. & N.W. 
Railway had done. They were carrying people 34 miles to 
Watford and back for 9d., and the County Council were asking 
them to carry them for 2d. 

The CnuaiBMAN said they would hear Mr. Pollock argue the ques- 
tion uf jurisdiction. MES 
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Sir RaLFERH LiTTLER said that with the exception of 200 or 300 
s the whole of the railway was on the company's own pro- 
. With regard to the petition of the National Telephone Co., 
the promoters were prepared to save their existing rights, and that. 
was all they could concede. 

CouxsEL for the National Telephone Co. suggested that the 
matter could be dealt with on clauses instead of on preamble. 

Sir R. LITTLEBR said the whole dispute between them was that 
the National Telephone Co. had easements which were terminable 
at three or six months’ notice. They interfered with certain of 
the Telephone Co.’s posts, and would reinstate them in a suitable 
manner. What the National Telephone Co. were asking for was 
a perpetual easement, which they had not got at present. Seeing 
that the company would soon die, he did not know what they 
wanted this for, except/for compensation from the Postmaster- 
General. | 

Mr. Lovis TRENCH, assistant engineer, was called, and gave 
evidence. He described the route, and said there were no 
engineering difficulties. The curves and the gradients were easy 
between Euston and Watford. The tube portion of the line would 
cost £185,000, and the other portion £1,209,000, and the widening 
of the Rickamansworth branch would cost £142,600. The total 
length of the line would be 224 miles. The generating station 
would be built outside the County of London, in the neighbour- 
hood of Sudbury and Wembley. Ten per cent. of the line only 
was in the County of London. | 

Mr. PoLLocx addressed the Committee on the question of work- 
men's trains, and pointed out that on the eastern side of London 
the railways ran workmen's trains, and the result was an unequal 
overcrowding of workmen in certain parts of London. Lord 
Windsor's Committee, in 1901, reported on the want of uniformity 
amongst railway companies. 

Bir R. LITTLER : But those were tube railways. 

Mr. PoLLoc& said undoubtedly Lord Windsor’s Committee did 
consider tube railways, but the principle had been applied to a 
milway very similar to the one before them. The North-East 
London Railway started in tube till it got outside London, and 
then ran in the open. 

The CHainMaN: That was a new railway. 

Mr. PoLLock said the scheme before them was also a new rail- 
way. It was to be an electrical line, and would come down to the 
lower level under Euston Station. This very question was fought 
in the case of the North-East London Railway Bill, and Mr. 
Ashton’s Committee decided that a clause should be inserted. 
Something had been said about a 2d. fare, but the County Council 
did not ask for 2d. They took the Central London Railway clause, 
because it wa3 & model clause. | 

As the result of lengthy discussion, followed by consultation, 
the CHAIRMAN submitted the following clause: —“ Proper facilities 
shall be provided for the carriage of workmen to and from their 
work over the railway at fares which shall not exceed the fares at 
present charged for workmen in respect of corresponding journeys 
over the company's existing line between Watford and Euston. 
Tais shall not in any way operate for the prejudice of the Cheap 
Trains Act.” | 

Sir R LrrrTLER said the company were perfectly willing to 
accept a clause carrying out the spirit of the one sketched out. 

The Committee then passed the preamble of the Bill dealing 
with the electric railway, and went on to consider other matters 


affecting the undertaking generally. 


Richmond (Surrey) Electricity Supply Bill.— In the House 
of Lords on May 2nd this Bill was read a second time. 

North-East London Railway.—In the Commons on April 29th 
this Bill was read a third time. 


TRADE STATISTICS OF NEW SOUTH WALES. 


Tax recently issued trade statistics of New South Wales for 1905 
give the following details as to the imports of electrical and 


other materials; the figures for 1904 have been added for purposes 


of comparison :— 
Electrical materials — 1904. 1905. 
From other States of Australia £976 £1,556 
„ United Kingdom ... - 59,854 54,834 
» Germany ... iis 12,915 16,944 
» France agit s aie 291 213 
» United States 14,764 16,210 
» Other countries 2.188 465 
Total. 90,988 £90,222 
Gas and oil engines — 
From other States of Australia £924 £1,752 
» United Kingdom ... 26,725 25,364 
„ Germany се; 827 398 633 
» United States T wes 11,193 15,027 
» Other countries ... sie 559 954 
Total ... ae £39,799 £43,730 
High speed and turbine engines— 
From other States of Australia — £60 
„ United Kingdom 13,065 7.554 
n United States 303 - 97 
„ Other countries 132 — 
Total . £13,500 £7,711 


Other engines (not portable or traction)\— 1904. 1905. 
From United Kingdom ... £67,928 £49,123 
„ Germany M 1,703 1,362 
» United States 4,239 83,652 
„ Other countries 293 688 
Total £74,163 £134,825 
Ehetrical machinery and apparatus— У 
From other States of Australia 6181 £937 
» United Kingdom... 40,828 62,155 
„ Germany ... ТЗ 5,571 3,977 
» Sweden... : 1,426 5,848 
» United States 93,195 41,820 
„ Other countries 2,775 1,181 
Total £143,905 £115,418 
Machine tools — 
From other States of Australia .£2,930 £1,081 
» United Kingdom ... 17,672 19,723 
„ Germany ез 7 4,962 2,289 
„ United States 17,756 26,787 
„ Other countries - 566 338 
Ё Total £43,886 £50,218 
kails aud accessories— | | 
From other States of Australia £700 £433 
„ United Kingdom 75, 566 32,338 
„ United States 13,932 16,930 
» Germany .. 8,688 2,650 
„ Other countries 360 800 
Total m £99,246 £53,351 


AMERICAN NOTIONS ON DEPRECIATION 


AN interesting discussion took place a short time ago in the 
American Street and Interurban Railway Accountants’ Association, 
Columbus, Ohio, upon the subject of depreciation as applicable to 
electric railways. The opinions expressed were very generally 
favourable to the principle of providing for depreciation, and Mr. 
R. N. Wallie, who read the paper upon which the debate arose, put 
the case with clearness, | 

He says that accounting recognises three methods of dealing 
with depreciation, viz. :—(1) The creation of a fund to provide for 
decrease in value beyond ordinary maintenance. (2) To include 
betterment charges as expenses, and во keep the values in correct 
proportion. (3) To ignore the possibility of a deterioration which 
ordinary maintenance expense does not cover. 

Mr. Wallis hit the nail on the head when he referred to. the 
peculiar opinion that wbile depreciation was right in principle, the 
longer its consideration could be postponed the better. 

The President (W. B. Brockway) in opening the proceedings, 
remarked that “The companies seem to have gone upon the prin- 
ciple that so long as they deferred the question of ‘depreciation’ 
just so long could they pay 10 per cent. in dividends, instead of, 
perhaps, 3 or 5 per cent. instead of nothing at all.” 

The discussion arising out of thc paper was focused on the ques- 
tion: “ Does the maintenance of an electric railway at a high 
standard of efficiency eliminate the necessity of a charge for 
depreciation ? " 

Mr. John I. Beggs, of the Milwaukee Electric Railway and Light 
Co. and United Railways of St. Louis, supplemented the Presi- 
dent's remark by referring to the natural indisposition of fiaanciers 
and managers to make any provision for depreciation which would 
prevent a good showing of earnings to be made, at least in the first 
few years, and asserted significantly that: Many persons were in 
the electric railway business, not with the intention of keeping the 
properties as permanent investments, but for the purpose of making 


a good showing from operation and then unloading.” 


Mr. A. Н. Ford, an accountant, also asserted that financiers 
would not discuss the question of depreciation, because in making 
a reserve fund for the purpose, it might interfere with dividends. 

So much for the practical working of the question of deprecia- 
tion. Then as to recommendations, we find variable opinions 
advanced. Thus, Mr. F. R. Henry (United Railways of St. Louis) 
said that in his opinion “the depreciation charge should be set 
up monthly and based on а percentage of the gross earnings, ав 
thereby each month and year would becharged with the proportion 
of this reserve, which it could best stand." 

Mr. C. L. S. Tiagley (American Railways Co.) considered it 
imperative that small companies provide month by month, and 
year by year for taking care of the contingency of renewal, when 
it should arrive." 

Mr. H. I. Davies (Cleveland Electric Railway) pointed out the 
very unsatisfactory financial position of interurban companies due 
to the failure to provide for renewal of the property as it wore out, 
the managers and directors having in view the effect of their 
reports upon the stock market, rather than the preservation of their 
properties. He recommended a depreciation reserves account for 
wear and tear of track equipment, in addition to the ordinary 
repair charges. He considered that the rule shonld provide for 
expenditure for repairs, as distinguished from renewals, and in 


addition, each month, by way of reserve, а sum large enough to 


cover wear of the month, this sum to be such a proportion or per- 
centage of the cost of renewal asthe month bears to the probable life 
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of the property, so that when any part of the track or equipment is 
entirely worn out, and replacement must be made, s reserve 
sufficient to pay for it will appear on the books. 

According to the rule of the Street Railway Accountants’ 
Association in America, the cost of renewals should be charged to 
expense in the year or month in which the renewals are made. We 

аге not aware of any similar rule in England—but in practice, 
both in the United States and here—the question of próvision for 
depreciation and renewal is left by the auditors for the directors 
and shareholders to determine. | 

We find another word used in America for what we term anti- 
quation or obsolescence—viz., supcrsessional depreciation, or the 
necessity of superseding unexhausted machinery by new and im- 
proved types; and it is not deemed correct accountancy to renew 
the plant by the investment of new capital. This principle is in 
accordance with the policy of our own Local Government Board. 

The result of the discussion was the adoption of the following 
resolution, viz. : —“ That the maintenance of an electric railway at 
a high standard of efficiency does not eliminate the necessity of a 
charge for depreciation unless the word ‘maintenance’ is construed 
to cover a sufficient charge set aside for future replacements of 
depreciated property.” 

In Mr. Wallis’s paper he refers to an effort to arrive at some 
sort of standardisation of wear and tear, and mentions the effort 
made by the International Tramways Union in 1904 to tabulate 
figures for this and a renewal fund. 

The opinions of 41 companies were obtained, practically all of 
them providing for depreciation by annual payments out of revenue, 
gnd all but two of them advocating a renewals fund ; 12 companies 
provided for this fund certain percentages of the cost of installa- 
tion; others adopted а percentage upon capital invested, and took 
the gross receipts as a basis, while a better method was suggested 
by Mr. James Dalrymple in а report to the Municipal Tramways 
Association of Great Britain in 1902, who recommended depreciation 
credits to asset aecounts, aggregating 18 per cent. of the gross 
expense or 13 per cent. of the gross receipts worked out in the 
following table:— 


Per car-mile Percentage 
(iu pence). of cost value. 


Permanent way  .. T ig — 


Electrical equipment of line  ... s 0 4 
Ground v ves gi ies Mar ee — 
Buildings and fixtures  ... bee ue FM 3 
Power station and sub-station plant 35 6 
Workshop, tools and sundry plant 035 2 
Cars ... е ps m vd .. 23 8 
Electrical equipment of cars  ... sa. 23 8 
Miscellaneous equipment ... "T e. 02 3 
Office furniture 008 16 


mate, as there are во many contingencies affecting different lines, 
so that it really comes to what we referred to in a recent article, 
viz., the neceseity for frequent valuations in each case, and this was 
the opinion of one of the speakers in the discussion, who thought 
that “the depreciation charge should be set up monthly, but, in 
any case, ^ revaluation for every annual account would appear to be 
necessary." 


^A LEGAL. 


Rosers v. RELIANCE LIT AND ENGINEERING Co., Lro. 


AT Bradford County Court, on Saturday last, plaintiff, trading as 
Roberts Bros, electrical engineers, sued defendanta, claiming for 
the balance of the price of goods supplied and work done in con- 
.nection with two electrical lifts at the Bradford Workhouse 
Infirmary. The full claim amounted to £56 10s, but £38 was 
admitted. There was, however, a counterclaim of £73 According 
to the Yorkshire Daily Observer, in the summer of 1905 the defen- 
dants contracted to supply а service or luggage lift and a passenger 
lift at the Workhouse, and the plaintiff contracted to do certain 
work in connection with the construction of the lifts. When the 
service lift bad been erected, it was found not to work satisfac- 
torily, and a London expert was brought down to find out what 
was wrong. Опе of the defects which were discovered was in con- 
nection with the wiring done by the plaintiff, but counsel stated 
that that had been caused by the defendants’ workmen in doing the 
mechanical work. One wire, he helieved, was not properly con- 
nected, bat that was a most trivial matter. The passenger lift also 
did not work properly, and the plaintiff was instructed to do cer- 
tain work to get the lift into order, and it was in respect of those 
items that the dispute had arisen. For the defence, it was stated 
that the plaintiff's workmanship was bad, and the basis of the 
counterclaim was that his clients were put to serious expense 
in providing motors of much greater power than those con- 
tracted for. 

Several witnesses having been called, his Honour reserved 
judgment. 


NaTIONAL ELECTRIC SUPPLY Co., LTD. v. TATTERSALL. ` 


Ат the Preston County Court last week plaintiffs claimed against 
J. W. Tattersall, licensed victualler, for money due for meter rent, 
wiring, &c, for aa electric light installation, aad the defence sot 
up was that the agreement hetween the company and the defendant 


was misleading. The defendant said he had been given to under- 
stand that the wiring would be supplied free on his agreeing to 
take current. He believed that on three months’ notice he could cease 
taking current, and be no longer liable for the meter rent or wiring. 
Judgment was giving for the plaintiff company, with costs, and the 
judge ТЫША КО thatthe bringing of the case into Court, in face of 
the agreement, was a mere waste of money. 


Demerara ELECTRICO Co., Lrp., v. WHITE AND OTHERS. 


Tre Times of 4th inst. contains a report of the hearing of this 
appeal by the Judicial Committee of the Privy Council last week. 
It was an appeal from a judgmeut of the Supreme Court of British 
Guiana of March 31st, 1905. The Supreme Court awarded an in- 
junction restraining the appellants from using their machinery and 
engines so as to occasion a nuisance by noise and vibration to the 
respondents, or any of them, or the owners or occupiers of their 
houses, and the appellants were ordered to pay $100 to each of the 
respondents by way of damages. Asr ed the existence of the 
nuisance complained of and its serious character, their Lordships 
agreed with thé Judges of the Supreme Court. They advised his 
Majesty that the appeal should be dismissed, but that such dis- 
missal should be without prejudice to any application which the 
appellants might be advised to make to the Supreme Court for the 
suspension of the injunction awarded by that Court. 


WoRBKEMEN'S COMPENSATION CLAIM. 


A CLAIM against the United Electric Car Ca., Preston, under the 
Workmen's Compensation Act, by Thos. Gregson, woodcutter, of 
Wigan, for the loss of some fingers, has been compounded for £150 
by the company 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


The State and the Inventor. 


There is an unfortunate omission in your rather unfriendly 


criticism of the suggested reforms of the present Patent ' 


Acta (which formed the basis of my Glasgow lecture on 
„The State and the Inventor), that is, the omission of 
the date when the lecture was given, February 16th of the 
present year. | 

The President of the Board of Trade, in his speech on 
the Second Reading of the proposed Amendment Act, 
foreshadowed the more urgent and important reforms 
suggested in the lecture. I received the thanks of Mr. 
Lloyd George for the copy of the report of my lecture before 
the date of the Second Reading. Whether my suggestions 


were acted upon, or whether they merely confirmed the 


desirability of the reforms, does not matter—the reforms are 
to be adopted, that is every/hing, as far as the inventor is 
concerned. 

The statement in your note that the valid life period 
depends upon the character (interpreted in my lecture by 
the extent of the time and cost involved in its commercial 
perfecting and development) is simply untrue of the law as 
it stands. The life limit is 14 years (subject to the payment 
of the iniquitous renewal taxes), whether the commercial 
development of the patent costs £20 or £20,000, and 
whether the time involved in commercially perfecting the 
invention is 10 months or 10 years. 

I am glad you emphasise the (just) necessity that greater 
patent life prolongation should be granted, and that the 
Privy Council adjudication should be displaced by one in a 
less expensive Court. 

It is quite true that the American Patent Department 
frequently requires the splitting-up of a patent into a process, 
and into the machinery involved in its application, to secure 
a clear definition of the subject matter of patent, but the tax 
proportions are still very heavily in favour of the American 
applicant. No doubt, as your note remarks, the suggestion 
as to the Advisory Court is revolutionary, but after all the 
proposal is only on the lines of the in Jorma pauperis principle 
of the Divorce Courts, mercifully conceived for poor applicants. 
Probably in nine cases out of ten the poor inventor is 
deserying af greater consideration from the State than is the 
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in forma pauperis applicant for divorce. None of the 
suggestions contained in my lecture are impracticable ; they 
may, perhaps, be inopportune. The keen interest evinced by 
the President, of the Board of Trade, for which inventors are 
grateful, should tend to initiate a new policy in the Board of 
Trade in its relations to the Patent Department, which in 
both Berlin and Washington is not considered inferior to any 
other department of the Government machinery in its 
importance to the welfare of the State. The following, 
amongst other inventors of world-wide distinction, wrote me 
that they were in general sympathy with the main reforms 
suggested in my lecture :—Lord Kelvin, Sir Joseph Swan, 
the Hon. Charles Parsons, Signor Marconi, Sir Seale Haslam. 
My friend Sir Oliver Lodge expresses himself as very much 
dissatisfied with the (British) Patent Law; it is well 
adapted,” he writes, “to reward trivial inventions in an 
exaggerated manner, but important discoveries it tends in 
some ways to burden and discourage." 


London, S.W., May 4th, 1907. 


[Being unaware of the fact that Mr. Thwaite had sent a copy 
of his lecture to the President of the Board of Trade, we, 
perhaps, did not give Mr. Thwaite so much credit as he deserves 
for what is excellent in that measure. We do not understand 
why Mr. Thwaite should characterise as simply untrue, our 
statement, that the life period of a patent, under the present 
law, depends on its character. Only about 6 per cent. of 
patents applied for survive to the end of the full period of 
14 years. The life period of the remainder is, consequently, 
les than 14 years, and the length of that life period depends 
on the commercial value or character of the patent. In 
some cases the full profit that an inventor can ‘expect from 
his invention is made within the first four years, and in this 
cage the inventor gets a cheap patent (for £4, a cost which 
is less than in U. S. A.), for a short life period. Patents for 
articles which have a short vogue, such, for exam ple, as toys, 
are kept on for the fall 17 years іп U.S.A., and serve only 
to obstruct invention, while under our system of renewal 
fees, they cost less and expire when their day is over.— 
Ens. E. R.] 


B. H. Thwalte. 


Braking Operations for Tramcars. 


‚ 1 am pleased to observe, from your remarks on my letter 
m your current issue, that we appear to agree on the question 
that, if regenerative control is going to make the headway 
desired, the cars now in use must be re-motored. And, in 
шу opinion, it will be a thoroughly good procedure for all 
concerned, particularly for the managers in hilly districts. 

_ With regard to the letter by“ Security " in your current 
welle, it is, to my mind, one of those guarded contributions, 
of general indefiniteness, from which nothing or anything may 
be inferred, excepting, of course, the impression that I am 
taking a narrow-minded view, and that my claims for 
regenerative control are extravagant. 

Now I am not disposed to consider the question of braking 
operations for tramcars from a narrow standpoint. It is far 
wo serious в question for circumscribed ideas, but if 

Secarity ” can produce a brake as efficient, under all con- 
ditions, as that provided by regenerative control, I am open 
to consider it, | 


He refers to “the factor of safety on hilly routes being 


“mall under ordinary working conditions" . . . . “and the 
time arrives when the apparatus fails or the operation is not 
carried out in the quite the proper" manner, or it is. 

н) complicated that it requires careful thought and action, 
Which in nine cases out of ten it doos not receive.” Pre- 
cisely ; that is what regenerative control will eliminate, I 
ре, and increase the factor of safety. 

What brakes have been in use when accidents have 
5 Wheel brakes, track brakes, emergency brakes, 
fi ro-magnetic brakes, rheostatic brakes—that, I think, 
\ 2 exhausta the selection. But I have seen enough 
emergency. tramcar to fairly stagger any driver in cases of 
Tod remove those causes of failure, and to give the 
а a braking system that requires no thought in cases of 

gency, but which he instinctively applies, that I recom- 


mend the general adoption of the braking system provided 
by regenerative control. 

„Security“ asks what is the result when such a brake 
fails? I would point out that while other brakes fail, 
through causes which have been revealed by various acci- 
dents—I have no need to enumerate them —the probabilities 
of the regenerative system failing аге much more remote, 
for the simple reason that, if the equipment is not in work- 
ing order, through carelessness on the part of the, car-shed 
staff, the driver cannot take his car out of the shed, but he 
can do so with all other forms of braking apparatus in use, 
whatever their nature. 

Again, I will point out, and I want “ Security ” to note 
this, that no accident bas occurred through the motors fail- 
ing at the crisis, where cars have been equipped with 
rheostatic and electro-magnetic brakes, and a very large 
proportion of cars are fitted with the latter and none without 
the former. That is the. point worth considering, and 
where the regenerative motor scores and is superior to other 
braking methods, but which he absolutely fails to grasp, I 
fear. T 
Put all other forms of brake in the background 
and use a system which operates through the only part of 
the car equipment which has never yet been found faulty 
after accident ; and, the regencrative system using the 
motors for service and emergency braking without the com- 
plication of unnecessary apparatus, provides, to my mind, 
the ideal control for a car. 

With such advantages as I have endeavoured to advance 
on behalf of regenerative control, I do not deem it necessary 
for myself or anyone else to indulge in extravagant state- 
menta regarding its superiority for general traction purposes. 

If “Security” has any better braking method, I and 


many others would like to become acquainted with it. 
John I. Hall. 


Kingston-on-Thames, May 6th, 1907. 


—— eee 


Of Dogmatism In Science. 

Will you allow me to correct a careless blunder in my 
letter of last week? For the sentence, “If и and к be 
defined as the ratios, respectively, of the permeability and 
вр. ind. cap. of the medium to those in air (which was their 
original definition),” &c., read: “If u and K, the permea- 
bility and sp. ind. cap., be defined as the ratios, respectively, 
of the induction and displacement at any point in the 
medium to those in air for the same magnetic and electric 
forces (which was" &c.) . . . My only excuse for the slip is 
that the letter was written in haste, and very late at night. 

W. M. M. 


May 6th, 1907. 


Income-Tax and Depreciation. 


The query which appears in your “ Correspondence ' 
column over the signature of ‘ Secretary," as to the proper 
amount to allow for depreciation on electrical generating 
plants, mains, consumers’ meters, &c., in making up the 
income-tax returns of an electrical undertaking, appears 
opportunely in the same issue as that in which you are good 
enough to report the paper upon “Depreciation,” which I 
read before the Institution of Electrical Engineers on the 
25th ult. | 

The subject being one upon which I have во recently set 
out my opinions, I am emboldened to answer the query cón 
tained in *'Secretary's" letter, and to state that up to the 
present time no definite schedule of allowances for depre- 
ciation for taxation purposes has been agreed by the various 
assessors throughout the country. 

For instance, in every rating case in which I have acted on 
behalf of an undertaking, I have found the most divergent 
views existing on the part of the Rating Authorities. 

With regard to the amounts which it is proper to allow, 


I need hardly вау that I pin my faith to the figures which 


result from the estimated years of “life” of the plant, &c., 
set out in my paper, which appear on page 745 of your 
current issue, the life of static transformers being corrected 
from 15 years to 25 years. 
It must, however, be borne in mind that in arriving at 
the allowances for depreciation for rating purposes the sinking 
m E 
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fund basis is not adopted, the deduction being the amount 
actually representing the average depreciation for one year 
of the plant, &c. 

Thus in respect of plant with a capital value of £10,000 
and a life of 25 years, it is necessary to deduct £400 (i.e, 
4 per cent.) and not £274 (i. e., 2:74 рег cent.) which would 
be the sum necessary to invest aunually at 3 per cent. to 
replace the value of the worn out plant. 

Applying this principle to the ‘ years of life " postulated 
by me, “Secretary” should claim an allowance of the 
following percentages :— 

Percentage of 


Plant, &e. Yearsoflife, annual depreciation. 

Land and buildings  ... sie n 60 1°66 per cent. 
Boilers МИ se "T Ki 20 5 - 
Pumps and pipework ... a sibs 25 4 i 
Conveyors sia sas ies 85 10 10 s 
‚ Engines ... 985 бу: eee ы; 25 4 р 
Turbines ... A к sis bit 20 5 5 
Dynamos and alternators Lg -— 25 4 a 
Motors Зе M "ot M 20 5 " 
Tools and sundries T Sa РЕР 10 10 " 
Accumulators  ... ae а 15 6:66 T 
Transformers, static... id ei 25 4 i 
Converters, rotary "T vus 80 20 5 >; 
Switching apparatus and instruments 20 5 i 
Meters ies 985 Set bs 10 10 "n 
Mains—Armoured = dus 8 25 4 " 
Solid system. "m - 30 3:033 „ 
Duct system T zis 30 9:33 „ 


Robert Hammond. 
London, S.W., May Tth, 1907. 


Cheap Water-Power. 


The following letter is a copy of one I sent to both the 
enzineer and.chairman of one of the three principal railway 
companies in the kingdom :— 

“ I beg to call your attention to the fact that, within a 
four-mile radius of R, there is 2,000 H.P. water running 
to waste day and night the year through—this being a fair 
average. In the winter there is two to four times this 
amount ; in the driest season 1,000 H.P. can be relied 
upon. Now, if this water-power were harnessed and used 
for working your system by elcctric traction between M and 
H, and at the same time taken full advantage of for 
lighting purposes—stations and signals—working on the 
supposition that 4 lb. of coal is required to obtain 1 H.P. per 
hour, this would save 30,000 tons of coal per annum, calcu- 
lating only 50 weeks tothe year: and at 10s. per ton for coal, 
this would mean a saving of £15,000. This power can be 
harnessed with capital at 5 per cent. not to exceed £1 per 
horse-power per annum. The cost of power at Niagara 
is four guineas рег horse-power per year, so this is 
unquestionably about the cheapest power in the world. 
The very great advantage of water-power is that when the 
maximum demand for lighting exists, there is à maximum 
supply obtainable. I am perfectly aware that this communi- 
cation—as to both the amount of power running to waste and 
the exceptionally low cost of obtaining same (on the very 
hordera of a teeming population) will not be credited, never- 
theless the fact still remains and cannot be disproved. If 
there has been any erring at all оп my part as regards 
amount of power and the cheap rate obtainable, I have no 
hesitation in saying that the £1 per H.P. will not only 
cover interest on outlay, but probably also rent and working 
expenses. J think it is a great pity that this amount of 
power in such a centre should be neglected.” 

Remarkable to say, I have not even had an acknowledg- 
ment from either of the gentlemen, which clearly proves a 
lack of progress and conservatism in such matters which is 
truly astounding, considering the advantages and possibili- 
ties. The possibilities are as follows :— 

Aluminium can be produced here at 9d. to a 1s. per Ib.; 
selling price 1s. 10d. per 1b. | 

Calcium carbide can be produced here at $d. per Ib.; selling 
price 3d. per lb. 

Ferro-silicon can be produced here at jd. per Ib.; selling 
price about 3d. per 1b. 

Portland cement can be produced here at 12s. to 158. per ton; 
selling price 353. to 403. per ton. 

Ice can be produced here at 1d. per cwt. (working expenses) ; 
selling price 1s. per cwt. 

In the midst of, or at the very door of, this water-power, 
there are two Urban Councils, population 7,000 to 8,000 


each ; one buys its gas at 2s. 6d. per 1,000 cb. ft., the other 
makes and sells to residents at 3s. 10d. per 1,000 ch. ft. 
Neither of these Councils has any lighting order. Within 
а 4-mile radius of this water-power there is a population of 
over 200,000 ; within а 10-mile radius there is a pœpula- 
tion of over 2,000,000 ; besides which the district is tapped 
by three railway companies, and a canal runs right through 
the centre in direct touch with sea-going vessels. The above 
enormous advantages, coupled with the enhanced price of 
coal, make it astounding that such water-power should be 
neglected and now running to waste. 


W. Antrobus, 
Hydraulic and Electrical Engineer, 
Longsight, May 6th, 1907. 


BUSINESS NOTES. 


South African Trade.—An article on International 
Trade Competition in South Africa” appears in the current issue 
of the British and South African Export Gazette. The facts therein 
set forth are taken from the official returns of the South African 
Statistical Bureau, and they point to a position which cannot be 
regarded with anything but alarm by those who wish well to 
British Trade. Briefly stated, the position is this:—In 1898, the 
last completed year before the war broke out—which was one of 
South Africa’s best trading years prior to that event, although the 
high-water mark of prosperty was reached in 1903 with £53,562,312 
—the total volume of imports into South Africa from all sources 
amounted to £23,905,516, of which the British share was 69°4 per 
cent. In 1906 the total of imports was £29,859,672, or £5,954,156 
in excess of the value of the imports eight years previously. The 
British share had then dropped to only 56:8 per cent. Moreover, 
this rapid decline is still going on, for in February last only 42:6 
per cent. of the imports into Natal, and 51:8 per cent. of those into 
the Cape Colony, were in respect of manufactures or produce of the 
United Kingdom. Оп the other hand, the aggregate share of com- 
peting foreign countries has increased from 19'5 per cent. to 21:8 
per cent, and the one to benefit most has been Germany. Her 
exports to South Africa continue to rise by leaps and bounds, as 
witness the fact that in 1890 the United Kingdom enjoyed a per- 
cental share of no less than 82°5 per cent. of the entire trade, 
whilst that of Germany was a beggarly 1'4 per cent. Ever since, 
our percental share of the trade bas continuously declined, until 
to-day it is proportionally 25/7 per cent. less than it was then. 
Contrariwise, Germany has leaped from 1'4 per cent. to 7'6 per 
cent., and last year her trade was actually £1,103,685 in excess of 
what it was in 1898, whilst that of Great Britain only recorded an 
increase of £435,641. Shortly put, the trade of the United King- 
dom with South Africa is practically at a standstill, and, after all 
ita sacrifices, the Mother Country is only a miserable half-million 
better in its shipments to the sub-Continent than was the case 
before the war, whilst collectively the trade of competing foreign 
countries has jumped from 19:5 to 21:8 per cent. 


Electric Air-heater Motor.—Mr. T. E. Weaver, of 
83, Newbridge Street, Wolverhampton, has devised an arrangement 
consisting of a D.c. motor driving a fan and an eddy-current brake 
(called an induction heater device"), which, he claims, at the 
same time heats the air and distributes it. The heater consists of 
a metallic sheathing round the armature, revolving with the latter 
in the air-gap, through which the air is drawn by the fan. 


Irish International Exhibition.—In the hall in the 
Palace of Mechanical Arts, at the Dublin Exhibition, which was 
opened by the Lord Lieutenant on Saturday, May 4th, amongst 
the electrical exhibitors are W. T. Henley's Telegraph Works Co., 
Ltd., and the Robertson Electric Lamp Works, who have а display 
of electric lamps in various stages of manufacture. 

THE BRITISH WESTINGHOUSE Co. are exhibiting electric gene- 
rators of 300 and 400 Kw. capacity, driven by Combe-Barbour 
engines, The former machine will be used for incandescent light- 
ing and power purposes at the Exhibition, and the latter for illu- 
minating the dome and main buildings. The illuminations are 
arranged in red and white lights, and special Westinghouse change- 
over gear is in use for switching the full load of the generator 
from one set of lights to another. Miscellaneous apparatus, includ- 
ing small motors, Cooper-Hewitt lamps, Westinghouse carbon- 
filament incandescent lamps, Osmin metallic-filament lamps, high- 
tension oil-break switches, with automatic over-load attachments, 
ammeters, &c., are also shown on a stand belonging to Messrs. 
William Coates & Son, Dublin, who are agents for the smaller 
apparatus of the British Westinghouse Electric and Manu- 
facturing Co. We shall deal with the electrical features of the 
exhibition at length in a later issue. 


Roumania.—The Roumanian Customs authorities have 
recently given a decision to the effect that ammeters and 
voltmeters” are to be classified under article 749 of the Tariff, the 
duty being 100 lei per 100 kg. On the other hand, energy 
meters are dutiable at 1:50 lei per kg. under article 764. 
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Catalogues and Lists.—Epison & Swan UNITED 
ELECTRIC Ілонт Co., LTD., London, E.C.—Several new leaflets 
describing, illustrating and pricing their special iron-clad switches, 
fancy glass shades and time-switches ( Venner's patent). 

Messrs. JOHNSON & PuiLLIPS, Lro., Charlton.— New list (HW) 
38 pp. well arranged and finely illustrated on art paper, giving full 
particulars with tabulated prices of hot-wire ammeters and volt- 
meters of switchboard and portable types; also electrostatic volt- 
metere. : 

Messrs. А. P. LUNDBERG & Sons, Liverpool Road, London, N.— 
Advance proof of a four-page circular, showing a number of white- 
on-black diagrams of useful adaptations of their different types of 
Tambler switches for electrolier lighting. 

InpIa-RUBBEB, GUTTA-PERCHA AND TELEGRAPH WORKS Co., LTD., 
Silvertown, E.—Several new publications. No. 40 (28 pages) is a 
collection of tables relating to Association electric light cables and 
wires, vulcanised, of 300, 600, and 2,500-megohm grades. Prices 
are brought out in red. Fittings, wires, flexible cords are also 
detailed. No. 404 is a 14-page special price list of concentric and 
high-tension cables and flexible conductors and cords. Circular 
giving а brief list of their manufactures, and а view of the 
Silvertown works; also a small 16 pp. pamphlet containing some 
tables concerning their cables for electric light wiring. 

BRITISH INSULATED AND HELsny CABLES, Lrp., Prescot.— 
Circular No. P40 containing illustrated notes on their Prescot 
trolley wire (circular, grooved, fig. 8, and special sections); with a 
table of gauges, diameters, weights, resistances and breaking 
strains, Also circular No. P41 showing Prescot gun-metal ears for 
trolley wires, including soldering ears with tinned grooves for 
circular wire and mechanical ears for circular, grooved and fig. 8 
wire. | 
Messrs. MATHER & Pratt, LTD., Salford Ironworks, Manchester. 
ew catalogue (fourth edition) of multipolar dynamos. It isa 
12-page publication in their standard style, well illustrated with 
balf- tones and dimensioned line drawings as usual. Machines 
for 110, 220, 440. and 550 volts are particularised in tabular 
form. 

Messrs. Конг & Voar, 5, Chester Road, Tue Brook, Liverpool. 
—Leaflet relating to their “ Universal" waste oil filter. 

Тнк LONDON ELECTRIC WIRE Co., LTD.— Trade list relating to 
and giving prices of their flexible cords, also flexible cables for 
dynamo and motor connections. A separate leaflet states the trade 
discounts for same. 

Messrs. Gent & Co, Ітр, Faraday Works, Leicester.—New 
general telephone catalogue illustrating, brietly describing, and 
giving clear figuring ав to prices of various patterns of telephone 
instruments for domestic, commercial and general purposes. The 
“Regent ” telephones are a new type using ‘ transceivers” instead 
of fixed transmitters; in the Standard pattern telephones many 
improvements are embodied. There are also listed their “ Parsons- 
Sloper” secret telephones which have been adopted by the G.P.O. 
for all intercommunication in the Government offices throughout 
the country. The "Regent" telephones have also been adopted 
bythe G.P.O. The catalogue further describes other instruments, 
such as mining telephones and instruments specially adapted 
forasylum use. We understand that samples of all these instru- 
ments are to be seen at Messrs. Clent’s London office, 34, Upper 
Thames Street, E.C. 

Messrs. G. Straus & Co., Lrp., 211, Upper Thames Street, 


' EC.—New edition of their catalogue and price list of 


electric light accessories, &c., including various electric light 
wires, cables, flame arc lamps, fans, incandescent lamps, lamp- 
holders, ceiling roses, wall plugs, ball fittings, switches, insulators, 
glass shades, and soon. The catalogue (39 pp.) is fully illustrated, 
and prices are plainly stated. Copies of this publication will be 
sent to members of the trade on application. 

Messrs. VERTrrs Lrp., London and Manchester, &c —Two 
catalogues giving particulars of their electric fans. List No. 595 
deals with the Typhoon” table fans. This is the third year these 
fans have been before the public; their special feature is that they 
may be tilted or swivelled in any direction, so that the fan becomes 
à desk, wall, or ceiling fan at the will of the user. This year the 
“Typhoon " fans are being fitted with the “ CA " brush-holders as 
approved by the Admiralty. Catalogue 528 deals with the“ Aston” 
ventilating fans from 12 in. to 60 in. These fans are now all 
fitted with Hoffmann ball thrusts and grease lubrication, rendering 
any fan equally suitable for horizontal or vertical air discharge. 
ome recent installations which have been fitted with these fans 
include the Birmingham University (60 fans), the South-Eastern 
Hospital (40 fans), Duke St. Hospital, Glasgow (25 fans), Hull 
School Boards (over 100 fans). The‘ Aston” fans run at compara- 
tively low speeds, a fact which renders them silent in runnin g. Both 


lists are illustrated, and tabulated sizes, speeds, prices, &c., are | 


given, 

Tae D.P. BarrERY Co, Ітр., Lumford Mills, Bakewell. — 
Revised Price list of cells (in ebonite boxes with covers) for electric 
carriages. We understand that there has recently been a heavy 
demand for these celle, | 

Tag GENERAL ELECTRIC Co., LTD., London, E.C.—Leatlets 
E 1,175 and E 1,176, relating to the Angold " continuous current 
arc lamps of the new miniature shuntless type, single and double 
enclosure, which they have just placed on the market. Prices are 
„aed. This company has decided that in future, instead of 
Шор progress“ sheets monthly, as has been the case in the 
past, these will be published once every quarter, viz., February, 

lay, August, November. The publication will be considerably 

tged, and will contain new features, which are explained on 
the first page of the first quarterly issue (May) which has just been 
published. In this first number a full illustrated description is 
Wren of the “ Witton” controllers. A list of the various pub- 


lications now in issue for the different departments is followed 
by illustrations, prices and brief particulars of many lines, ewitch 
and cut-out boards, wall plugs, cut-outs, gas and water-tight bells, 
bell pushes in china and fancy brass, direct working and central 
battery telephone systems, the Phone-eze” telephone bracket, 
“ Record’s” cost indicator for electricity consumers, and so on. 
We should say that in their new form these G.E.C. publications 
will be more acceptable than the old “ progress " sheets. 


Book Notices.—Notes on Materiul, Construction and 
Design of Land Boilers, By E. G. Hiller, B.Sc., M. Inst. C. E. 
Manchester: James Collins & Kingston. 1907.— This is the second 
edition of this work, which represents the practice of the National 
Boiler and General Insurance Co., Ltd., of which Mr. Hiller is the 
chief engineer. Many important alterations have been made, and 
the whole of the notes have been revised. The illustrations are 
very clear, aud rules are given relating to the construction of all 
ordinary types of boilers in great detail. Riveted joints are very 
fully treated, new tables and diagrams occupying eight pages 
having been added. As a guide to boiler-makers and users, the 
book should be of great value. 

The Engineers Year-Book of Formule, Rules, & c. By H. R. 
Kempe, M. Inst. C. E. London: Crosby Lockwood & Son. 1907. 
Price 88.— This is the fourteenth year of publication of the well - 
known Year-Book, which needs no recommendation to those who are 
familiar with it; but for the information of those who have not yet 
made its acquaintance, we may say that there are few matters with 
which an engineer has to deal in his avocation, upon which he 
cannot gain useful information from its pages. The work is 
annually revised and enlarged ; it now contains 994 pages, includ- 
ing а comprehensive index. To review its contents in detail is a 
task from which we shrink; those who use it, as the reviewer does, 
only nced to know that the new edition is available. Verbum sat 
sapicnti. 

Journal of the Institution of Electrical Engineers. Vol. 38, No. 
182. April, 1907. London: E. & F. N. Spon. 58.— Principal 
contents of this number: “New Incandescent Lamps," by J. 
Swinburne, F.R.8.; "Light Standards and the High-Voltage Glow 
Lamp,” by C. C. Paterson; Tests on Carbon, Nernst and Tantalum 
Lamps,"by Messrs. Haworth, Matthewman and Otley ; “ Regenera- 
tive Control of Tramcara," by A. Raworth; “ Heating Coeflicient of 
Magnet Coils,” by G. A. Lister; and“ Rotary Converters т. Motor- 
Generators,” by M. Walker. 

The Central, April, 1907; Vol. IV, No. 11. London: The C. T. C. 
Old Students’ Association. Price 1s. 6d.—This number contains 
articles on The Construction of a New Railway,” by A. C. 
Cookson ; “ Electrical Test-Shop Measurements,” by Регзу Good; 
Alternating and Direct-Current Traction Systems,” by Lionel 
Calisch ; and several other subjects. 

The Workmen's Compensation Act, 1906: Handy Notes for 
Employers. By A. F. О. Walbrook, solicitor.—This is a 16-page 
pamphlet which is being issued by the Law Car and General 
Insurance Corporation, Ltd., of 4, St. Paul's Churchyard, E.C. It 
is explained that the object of the notes is to help to bring hometo 
employers a knowledge of the very wide range of the legal liability 
which has now been placed upon them by Parliament. The sections 
relate to such matters as (1) persons entitled to compensation; (2) 
accidents which carry compensation; (3) compensation for injuries 
due to industrial diseases; (4) notice of accident or disablement 
and claim; (5) provisions as to seamen and ships’ oflicers; (6) 
amount of compensation payable; (7) sub-contracting, and so on. 
Employers in the electrical trades will do well to ascertain shortly 
the exact position in which they are placed, now that they are soon 
to bear the burden of this new piece of oppressive legislation. 

Our Danish contemporary, Den tekniske Forenings Tidlsskrist (the 
Technical Society’s Review), which has hitherto been a monthly 
one, ia conjunction with another journal is now published 26 times 
yearly, viz, every other Wednesday. The Review will appear in a 
different cover and be entitled Teknisk Tidsskrift (Technical 
Review"). Prof. William Rung is the editor. 

" Practical Mathematics." (Lectures delivered to Working Men.) 
By Prof. J. Perry, D.Sc., F.R.8. London: Wyman & Sons. 1907. 
Price 9d. 

“Machine Design." By C. H. Benjamin. London: A. Constable 
and Co., Ltd. 1907. 8s. net. | 

“Fire Tests with Floors.” (Reinforced Concrete, Herbst 
" Armocrete tubular system.) Report of the British Fire Preven- 
tion Committee, No. 119. London: British Fire Prevention Com- 
mittee. 1907. 2s. 6d. 

“ Wireless Telegraphy for Amateurs.” By R. P. Howgrave- 
Graham. London: Percival Marshall. 1907. 2s. net. 

"Flying Machines, Past, Present and Future.” A. W. Marshall 
and H. Greenly. London: Percival Marshall. 1907. 1s. net. 

“Science Abstracts.” Sections A and B. April, 1907; Vol. X, 
Part 4. London: E. & F. N. Spon. 1s. 6d. each. 

“ A Handbook of Wireless Telegraphy.” By J. Erskine-Murray, 
D.Sc. London: Crosby, Lockwood & Son. 1907. 10s. 6d. net. 

Die Forging, and the Construction of Dies.“ By J. G. Horner, 
A. M. I. M. E. Reprinted from Engineering. London: Offices of 
Engineering. 1907. 148. net. 

“The Construction of Dynamos.” By T. Sewell, A.M.LE.E. 
London: Crosby Lockwood & Son. 1907. 7s. 6d. net. 

“Modern American Lathe Practice." By O. E. Perrigo, M.E 
London: Crosby Lockwood & Son. 1907. 128. net, 

Messrs. JoHN Witgy & Sons have sent us a list of books pub- 
lished during 1906, which includes several works on steam locomo- 
tives, turbines, and steam practice generally. 
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Dissolutions and Liquidations,—H. S. Woop & Co., 
electrical engineers, 3, Clarence Street, Manchester.— Messrs. Н. 8. 
Wood, J. N. Scott, and C. Brown have dissolved partnership. 
Messrs. Scott & Brown will continue the business under the old 
style, and attend to debts. 

Ввгтіѕн ВНЕовТАТ Co., electrical engineers and manufacturers, 
185, Deritend, Birmingham.— Messrs. C. Clements and G. A. 
Yarwood have dissolved partnership. Mr. Clements will attend to 
debts and continue the business. 

BairisH ErzcrTRIC EouiPMENT Co., Lrp.—First meetings of 
creditors and contributories are to be held at 33, Carey Street, W.C., 
on May 14th. 

W. R. Svegs INTERLOCKING SIGNAL Co., Lrp.—For the purposes 
of construction, tbis company is winding up voluntarily, with 
Messrs. W. Ives and R. Sykes, 26, Voltaire Road, Clapham, as 
un ыда The new company will have the same name as 

e old. 

Отто ELECTRICAL MamNuracunriNG Co., Ltp.—A meeting is to be 
held at 48, Swan Street, Manchester, to hear an account of the 
winding up from the liquidator. 

Messrs. J. A. Havwoop & F. A. WooLrEv, electrical engineers, 
14, New Street, Birmingham, have dissolved partnership. 
Particulars of debts, &c., to A. J. Cale, solicitor, 14, New Street, 
Birmingham. 


Trade Announcements.—Tut ELECTRIC AND ORD- 
NANCE ACCESSORIES Co., Lrp., have recently completed arrange- 
ments with the British Telephone Supply Co., 17, Bloomsbury 
Street, Birmingham, whereby they have now full control of all 
telephone sales, The E. and О. Co. continue to manufacture the 
"Stellite" instruments, and their agents, who have specialised 
in all phases of telephone work for many years, have recently made 
extensive additions to their stocking facilities with & view of 
making prompt deliveries. All correspondence with regard to 
telephones should, in future, be addressed to the agente. 

Messrs. Bruck PErsBLES & Co., LTD., announce that they have 
found it necessary to improve their office accommodation in the 
Newcastle district, and that on and after Mav 1st, 1907, the address 
of their Newcastle office will be changed to Pilgrim House, Pilgrim 
Street, the telegraphic and telephonic addresses remaining the 
same, viz, “ Peebles, Newcastle-on-Tyne,” and “ 2620 Central.” 
The transfer will occasion no interruption to the conduct of busi- 
ness, and the office will be, as before, under the management of 
Mr. F. B. Sinclair. 

A trade correspondent learns unofficially that Messrs. 
Garrowavs, boiler-makers, Gorton, Manchester, are about to erect 
big works at Latchford, Warrington. 


Exhibitions.—On Saturday, May 11th, the International 
Laundry Exhibition, organised by the Society of Laundry Engi- 
neers and Allied Trades and the Launderers’ Association, will open 
at the Agricultural Hall, and will continue throughout the follow- 
ing week. There will be a large collection of machinery in 
motion. 

At the Chemist’s Exhibition, which closes to-day at the Royal 
Horticultural Hall, Vincent Square, Westminster, Chinnery’s multi- 
coloured sign for electrical and gas illumination is shown by 
Chinnery’s Advertising Signs, Ltd. 


Bankruptcy Proceedings.— Francis WILLIAMS, elec- 
trician, 17, Orchard Road, Bemerton, Salisbury.—Receiving order 
made April 30th on debtors own petition. First meeting of 
creditors, May 16th; public examination, May 23rd—both at Salis- 
bury. 

К. C. Moray, electrical engineer and contractor, Walsall.— First 
meeting, May 17th, at Wolverhampton; public examination, May 
30th, at Walsall. 


LIGHTING and POWER NOTES. 


Brighton.—Considerable trouble has been experienced at 
the Southwick generating station of the T.O. during the past week 
or two, owing, in the first instance, to the subsidence of a lock, 
through which coal is usually shipped, and, secondly, to a wash- 
out in an embankment lying between the adjacent canal and the 
sea, which seriously reduced the condensing water available at the 
power station. 


Bary.—The Electricity Department of the Corporation 
reporta a net profit for the past year of £2,948. 


Conway.—The T.C. has decided to apply to the B. of T. 
for an extension of the E.L. Order, 1905, and to ask the North 
Wales Power Co. to meet a committee and discuss terms for a 
supply of electricity. 


Continental Notes. — SWITZERLAND. — The Feuille 
Fédérale Suisse, of April 17th, contains a copy of a law enacting 
the following provisions respecting concessions of water-power in 
Switzerland :—'' The utilisation of water-power is to be supervised 
by the Federal Government, which will enact laws regarding the 
granting and holding of concessions, as well as the transmission 
and distribution of electric power, the provisions necessary for safe- 
guarding public interests and ensuring the rational utilisation of 
water-power. Allo for the insertion in concessions of clauses 
iu ormíty with eral legislation, the Cantonal Governments 


may grant concessions, and fix and levy the dues payable for the 


. use of water-power. The taxes must not be of such a nature as to 


render the utilisation of water-power too onerous. When а question 
arises as to the utilisation of power obtained from sections of water 
common to several Cantons or on the frontier of the couutry, the 
Federal Government is empowered, after considering the repre- 
sentations of the Cantons interested, to grant the concession and to 
fix the dues payable to the Cantons. The derivation of water- 
power from abroad shall not be allowed without the authority of 
the Federal Government. Allowing for exceptions that may be 
provided for by Federal legislation, the provisions of this law shall 
be applicable to existing water-power concessions, 


Framwellgate Moor (Co. Durham),—At a ratepayers’ 
meeting on May 1st, а scheme for lighting the workmen's houses in 
the district by electricity was adopted. Under the scheme energy 
will be supplied by the Electricity Co., at 1s. per fortnight for three 
16-c.P. lamps, larger consumers to be supplied on a basis of 33d. 
per unit. 


Goole.—The U.D.C. has decided to invite competitive 
schemes for the supply of electricity to its area. The B. of T. 
has refused to extend the Council's E.L. order obtained in 1901. 


India.—The Government of Mysore has sanctioned pro- 
posals for lighting the streets in Mysore City with electricity. 


Lees.—The U.D.C. has made overtures to the Oldham 
T.C. for the handing over to it of the Electric Light Order obtained 
some time ago. The matter will be discussed at a conference of the 
two authorities. 


Littleborough.—The U.D.C. has decided to extend the 
plant at the electricity works at a cost of £4,000. 


London.— Hacknty.—The E.L. Committee has approved 
of the addition of three superheaters to the refuse destructor 
boilers, at an estimated cost of £510. 

STEPNEY.—In view of the fact that the Osborn Street generating 
station is incapable of any great extension, the E.L. Committee 
has decided to proceed with a new generating station at Blyth's 
Wharf, on the river. The scheme provides for four marine type 
boilere, one 2,000-kw. turbo-alternator, and two 1,000-kw. D.C. 
turbo-generators—a proportion of which will be erected at Osborn 
Street in the first instance. 


The estimate for a station to deal with the local load at Christ- _ 


mas, 1908, is £36,900, made up of:— Buildings, £6,500; generating 
plant, £11,650; boilers, &c., £5,750; river work, £6,000; coal and 
ash plant, £2,000; converting machinery, £5,000. 

During 1909 the following additional expenditure must be 
incurred to enable the Blyth’s Wharf station to supply Osborn 
Street in bulk: — Buildings, £3,000; generating plant, £3,000; 
boilers, &c., £3,450; coal handling plant, £500; converting 
machinery, £5,000; extras, £2,000, or a total of £16,950. The 
estimated cost per xw. generated is £3; per unit, '25d.; per Kw. 
converted and delivered into L.T. feeders at Osborn Street, 
£3 12s.; per unit, 3d. It is proposed that Mr. W. C. P. Tapper, 
the borough electrical engineer, shall be entrusted with the carry- 
ing out of the work. 

The electricity accounts for the year ended March 31st last, show 
& capital expenditure amounting to £265,072; а total income of 


£36,992 ; and a surplus after meeting financial and other charges, 


of £2,125. | 

PopLAR.— The B.C. has agreed to extend the electrical plant at а 
cost of £5,900. The 12 months’ working ending March 31st last 
shows a 39 per cent. increase in energy sold, the figures being :— 
Lighting, 929,738; power, 2,423,538; and public lighting, 855,026 
units. The net yearly income increased from £25,640 to £30,454. 

WaNpswoRTH.—The Wandsworth Gas Co. has written to the 
B.C. complaining that there is no proper ventilation of the street 
electric boxes, and suggesting that each box should be filled with 
some light and easily removable material, and the ends of the 
ducts carrying the wires into the chamber sealed with plaster or 
clay. The B.C. has decided to call the attention of the Postmaster- 
General, the L.C.C. and the County of London Electric Supply Co. 
to the matter. 

Вт. Paxchas.— The E.L. Committee of the B.C. has approved of 
the erection of a new engine room at the King’s Road station to 
accommodate, in the first instance, a turbine and motor-generator on 
order, and to facilitate, if necessary, a scheme for concentrating 
the generating plant at that station. The building is estimated to 
cost £4,800 and the crane £400. 

Considerable trouble has been experienced owing to the burning 
out of armatures of turbo-generators; recently, owing to this, it 
was found necessary one evening to feed the positive side of the net- 
work from Regent’s Park station and the negative side from King’s 
Road station. 

Housorn.—The Metropolitan Electric Supply Co. has agreed to 
reduce its charges for energy to the Council's buildings from 4d. to 
34d. per unit, the Council agreeing to continue to take its whole 
supply from the company. 

L.C.C.—The Parliamentary Committee of the Council decided, on 
Tuesday last, that the Electric Supply Bill should be submitted for 
second reading in the House of Commons yesterday, with а view to 
securing an arrangement under which private enterprise shall 
undertake the business of the supply of electricity in London under 
the Council's control. The Parliamentary Committee considers that 
none of the three private Bills affecting the proposed area of supply 
now before Parliament constitutes in itself a satisfactory settlement 
of the question apart from the Council's Bill. By the Bill ae drawn, 
it is pointed out, the Council may either itself carry out the whole of 
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the undertaking and raise е capital required, or it may assign or 
transfer ita powers to some company or body, leaving the transferee 
to find the whole or the bulk of the necessary capital and to carry 
on the business. The Committee thinks that the alternative pro- 
visions in the Bill may be utilised for the purpose of securing some 
arangement under which the financial risks may be avoided, and the 
business of the supply of electrical energy carried out by private 
enterprise under the control of the Council, and holds that the Bill 
should be proceeded with, with that object in view. The Committee 
is unable at present to indicate the arrangement into which the 
Council might eventually enter, but it must be in the direction of 
providing for a cheap supply of electric power with a sliding-scale 
of prices and dividends, and a satisfactory purchase clause with 
regard to the undertaking. This would render desirable the dele- 
tion of the clauses relating to the compulsory acquisition of the 
undertakings of the Metropolitan B. C. s. As regards the transfer to 
the Council of the powers of purchase over the company’sundertakings 
which are vested in the Metropolitan B.C.’s, the Committee thinks 
that these provisions should be distinguished from those relating to 
compulsory acquisition, and that therefore the Council might 
consider whether it was not advisable to possess those powers. 


Middlesbrough.—In a recent issue we referred to an 
agreement entered into between the Cleveland and Durham Power 
Co, and the T.C. for a bulk supply to the latter, and other matters. 
We gather from a letter in a local paper, that while the present 
annual output of the municipal works amounts to 14 million unite, 
the T.C. has agreed to take 1:4 million units per annum from the 
company. The latter also is apparently empowered to supply 
direct to the large ironworks, &c., in the town. The writer con- 
tends, of course, that the municipal plant, costing £100,000, is 


likely to be scrapped. 


New Zealand.—The Mininy Journal says that at the 
New Zealand Crown Mine it is the intention to construct an 
electrical power plant at the company's mill. The power will be 
exclusively used for the purpose of pumping. The present steam 
equipment will be reserved entirely for haulage purposes. 


Oldham.—At last week's meeting of the Electricity Com- 
mittee suggestions were made for a reduction in the charges for 
energy used for power purposes. It was stated that if the charges 
could be brought down to a certain level, a syndicate would use 
electricity to the extent of 1,000 н.р. for driving the machinery of 
a certain cotton mill. A sub-committee has been appointed to con- 
sider the question in all its bearings. 


Oulton Broad.—The U.D.C. has received notices from 
the local electricity company and Lowestoft T.C. of their intention 
to apply for prov. orders for E.L. The Council is considering the 
matter їл camera. 


St. Albans.—The В. of T. has sanctioned the transfer 
of the E.L. order obtained by the R.D.C. to the North Metropolitan 
Electric Supply Co. 


Shipley. —The working of ће E.L. department for the 
past year shows a deficit of £703. It has been agreed to adopt a 
flat rate of 41d. per unit for lighting purposes, and to abolish en- 
tirely the maximum demand system of charging. 


South Africa.— JoHANNESBURG.—The Т.С. lias decided 
to invite tenders for an auxiliary steam-driven plant, to consist of 
tro 500-Kw. sets, estimated to cost £21,000, including other 
items in connection therewith. Messrs. Robeson & Behr, of 
the Consolidated Gold Fields Co., have been consulted, and agree 
with the general manager in advising high speed, double-acting, 
enclosed reciprocating engines of the Belliss or similar type. It 
was suggested that prices be obtained from Messrs. Dick, Kerr and 
Co., Siemens Bros. & Co, Mather & Platt, and Allen, Sons & Co., 
it being stipulated that such firms in tendering must show plants 
of at least 800 kw. running successfully elsewhere. The subject of 
steam turbines was also gone into, but it was felt that the extra 
cost in condensing water would make them less economical than 
the reciprocating type. Regarding the type of boilers, it was 
recommended to install either Babcock & Wilcox or the Stirling 
type. It is estimated that the Town Council could then generate 
at 145d. per unit, or 2d., including interest and depreciatfon, 
which figures are based on ап annual output of 10,000,000 units. 


Stockport.—The T.C. on May Ist, decided to apply for 
à loan of £12,000 for the following purposes :—500-Kw. set, and 
steam and exhaust piping, £3,100 ; water softening plant, 4600; 
boiler, stoker and superheater, £1,500; coal conveying plant, 
£1,500; feed pump and piping, £250; motor for induced draught, 
£100; centrifugal pump and piping for condenser, £200; offices 
and boiler house roof, £2,500; mains extensions, £2,250. 


Walthamstow.—A L.G.B. inquiry was held on 
April 30th, into the application of the U.D.C. for a loan of 


£26,580 for electricity purposes. Mr. Spurr, electrical engineer, said 


that the new steam plant proposed to be installed would be 
efficient to provide 100 per cent. more power, based on the present 
Consumption, than would be used during the next two years. The 
Inspector said be considered the amount asked for was excessive, 
and he adjourned the inquiry sine dir. Counsel appeared in 
opposition on behalf of the Municipal Association. 


Wimbledon,—The T.C. has decided to request the 
C.C. to exclude the local area of supply from the L. C. C. Elec- 
tricity Supply ВШ, 


~ 


Wigan.—A Joint Committee has approved of the erection 
of a destructor with steam raising plant at the Bradford Place 
electricity works. Inquiries are to be made as to a suitable type 
of plant. 

York.—The past year's working of the electricity depart- 
ment shows a revenue amounting to £13,706; after deducting 
working expenses and financial charges there is a deficit of £618. 
The total deficit to date amounts to £4,908. 


TRAMWAY and RAILWAY NOTES. 


Bacup.—The T.C. has received from the B. of T. 


consent to the parchase of the Rossendale Valley tramways. 


Belfast.—The T.C., at a meeting on May Ist, finally 
agreed to purchase the Cavehill and Whitewell tramway for 
£60,000. 


Bury.—During the past year the working of the tram- 
ways has resulted in gross receipts of £50,650; the car-miles run 
were 1,250,000; and the number of passengers carried about 
10,000,000. The average receipts per car-mile on the Bury sections 
were 10°08d., on those of Heywood the same figure, and Radcliffe 
705d. The net balance, after payment of all charges, was £5,225 
Of this £2,500 had been allocated to the feserve fund, and the 
balance to the relief of the rates. Of the amount in the relief of 
rates, £1,800 will be required to meet a debit balance on the 
Radcliffe section—only, however, by way of loan, ae that section 
will, as soon as it begins to realise a profit, require to refund the 
amount to Bury. 


Carnarvon.—A discussion took place at the meeting 
of the County Council on May 3rd, concerning the Bettws-y-Coed 
Light Railway. The Committee reported that Mr. Marples 
(solicitor to the promoters of the route between Bettws-y-Coed and 
Penmachno and Corwen), Mr. Lloyd Jones (engineer) and Mr 
Carter (manager of the Penmachno Slate Co.) had attonded at the 
meeting of the Surveyor’s Committee in support of the County 
Council's application for permission to insert in the draft order a 
clause authorising the Council to advance to the Light Railway Co. 
& sum not exceeding £4,000, either by way of loan or as part of 
the sbare capital of the company, or partly in one way and partly in 
the other. Mr. Darbyshire, in moving the adoption of the report, 
explained that if the County Council gave the consent asked for, it 
would in no way bind it to contribute to the company. After 
some discussion the report was accepted. 


Derby.—The T.C. has agreed to expend £17,800 in 
extending the tramways in Nottingham Road. 
British 


Italian Railways Electrification. — The 
Westinghouse Co. is at present engaged in manufacturing two 
5, 000-K W. three-phase, 15 period, 13,000 volt, 900 R. P. u. turbo- 
alternator units complete, for the Italian State Railways. These 
generating sets will be installed in a power station for supplying 
three-phase current for traction purposes to the Giovi Line, near 
Genoa. Although, electrically, the sets are not the largest which 
have been built, on account of tbe low speed necessitated by the 
very low frequency, mechanically the machines will be the largeat 
of their kind built. The generators will have laminated fields 
with low-voltage dirett-connected exciters, conforming in this 
respect to Westinghouse standard turbo-alternator coustruction. 
These sets will supply three sub-stations, in which static trans- 
formers will step down the pressure to 3,000 volts, for use on the 
trolley lines. The whole of the main station and sub-station 
switchgear for dealing with the output will be manufactured by the 
British Westinghouse Co. The engineer for the scheme is Mr. 
Kalman un Kando, who was responsible for the electrical design of 
the equipment now in operation on the Valtellina Line. 


Leeds.—The Tramway Committee has agreed to con- 
struct a branch line, 14 mile long, from its Stanningley terminus 
to Pudsey, taking over the local powers for that purpose, and pay- 
ing any expense incurred to date. | 

A deputation of the Guiseley, Yeadon and Rawdon Councils is 
shortly to wait upon the Leeds Tramway Committee to urge the 
latter to extend tne tramways to Yeadon. It is suggested that the 
local Councils concerned may agree to contribute towards any 
deficiency in working such tramways. 


Leyton.—The North Metropolitan Tramways Co. has 
decided to appeal against the award of Mr. Graham Harris in the 
arbitration connected with the acquisition of the company’s mile 
and a half of tramway line in the borough. The company’s valua- 
tion was £73,442, bat the arbitrator awarded the sum of £19,189. 
The Council has resolved to take the necessary steps to oppose 
the appeal. 


Liverpool.—As an experiment, the Corporation has 
placed on the Croxteth Road route a new type of tramcar, with 
cross seats after the style of the L. & Y. electric trains, and should 


it prove satisfactory, other vehicles of a similar pattern will be 


supplied. 
London.—I.C.C.—4At the Council meeting.on Tuesday, 
Mr. A. F. Buxton submitted the estimates of receipts and expenses 
for the year 1907-8. In the course of his speech the chairman of 
the Finance Committee referred to the tramways, which he said 
were still largely ina state of transition, owing to thereconstruction 
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proceeding on the ‘northern ‘system. In future, the tramway 
accounts were to be divided only as between horse traction and 
electric traction. The really vital financial consideration arising on 
the tramway estimates appeared to Mr. Buxton to be the probable 
results of electrical working. The estimates for 1907-8 showed that 
there would be a surplus on the working of the electrical sections of no 
less than £557,085 on the basis of traffic receipts at 1s, per car-mile, 
and working expenses at 74d. per car-mile. It was found that the 
actual traffic receipts for 1906-7 over the whole of the electrical 
sections averaged 11°94d. per car-mile, while those for 1905-6 were 
12:00d. per mile. It was expected in the current year that they 
would again reach 1s., but even if slightly less, the estimate of the 
mileage to be run had beeu taken on alow basis, thus allowing а 
considerable margin on the total estimate of receipts. In all the 
calculations the Finance Committee had taken the total revenue, 
including receipts from advertisements, &c., at 18. per car-mile. The 
estimate of working expenses had been taken in such calculations 
at 7d. per car-mile, including power expenses. The actual expen- 
diture for 1906-7 had not yet been precisely ascertained, but it was 
expected to work out at about 74d. per car-mile, while the 
estimates for 1907-8 showed a figure of 74d. per car-mile. 
Against. the estimated surplus of £557,085 on the electrical sections, 
the speaker pointed out that there must be set an estimated 
deficiency of £49,640 on the lines still operated by horse traction. 


The sum of £5,500 was added for interest on balances, &c. There 


was consequently a balance of £512,945 to meet the interest and 
sinking fund and other charges amounting to £471,157, leaving an 
estimated net surplus of £41,788 on the year’s working. It was 
proposed out of that to set aside £35000 to the renewals reserve 
fund, being the same amount as was transferred last year, instead of 
the £62,500 which appeared in tbe estimates. Including the 
estimate of this year the amounts set aside under that heading 
would total £140,000, which represented about 4d. per car-mile 
instead of 1d., which was the least at which the Council ought to 
aim. The chairman of the Finance Committee proceeded to 
remark that they were all agreed as to tha desirability of building 
up an adequate renewal fund. Since the work of reconstruction 
bad been in hand the yearly surplus on the undertaking had 
not been large, and. the practice bad been to carry to the 
renewals reserve fund round sums (£35,000 in each of the last 
three years) representing practically all the available surplus. 
The financial results of working an undertaking in which the sum 
of nearly £7,000,000 had already been invested, and en which a 
further sum of £5,500.000 was to be expended, were a matter of 
serious and constant concern to the Council. In conclusion, Mr. 
Buxton stated that the Finance Committee was considering what 
steps should be taken in order that the fullest possible light mieht 
be thrown on various points connected with the tramways, and of 
other trading ventures of the Council. After discussion, the 
estimates were considered by the Council in detail. 

Last week the Council voted £15,000 for the electrification of 
tramways between Beresford Square and Wickham Lane (Wool- 
wich) It was also decided not to consent to an application by 
the Erith U.D.C. for permission to construct lines at Abbey Wood 
under its Act of 1903. 


Musselburgh.—It has been decided to grant powers to 
the local tramway company to extend its route to Prestonpans, 
Cockenzie and Port Seaton; the line is to be constructed to the 
satisfaction of the B. of T., the company paying for road widenings 
required by the Board, and paying a proportion of the cost of 
other wideninga. 


Preston.—We are indebted to Mr. Jas. F. Simpson, 


electrical engineer and manager, for the following particulars of 


the last two years’ working of the tramways :— 


1906-7. 1905-6. 
Gross revenue. a EM .. £37,906 £83,178 
Working expenses i es v 20,996 19.807 
Gross profit ; $a ; 16.950 13,371 
Financial charges i4 m T 11,594 10,607 
Net profit .. Á Re eer us 5,957 2,764 
Passengers carrie v ле „. 8,459,742 7,234,494 
Car-miles run. В .. 904,581 739,391 


the works cost per unit being 349d. 


Renfrew.—The (ounty Council has decided to oppose, 
so far as affecting the interests of the county, the provisional 
order promoted by the Paisley District Tramways Co. for the con- 
struction of tramways on portions of the Parkhouse, Pitshell and 
Thornliebank Roads. | 


Rochdale.—The B. of T. has sanctioned the borrowing 
of £35,923 by the T.C. for tramway purposes, £27,681 being for 
electrical equipment and £8,242 in respect of cars. 


Salford.—The annual report of the Corporation Tram- 
ways Committee shows that the traffic income for the year ended 
March 31st was £232,542. This, added to the interest on invest- 
ments and miscellaneous income, amounting to £4,900, made a 
total income of £237,442. The working expenses include £45,177 
for energy, £46,202 for traffic wages, £11,926 for maintenance of 
cars, £5,473 for maintenance of permanent way, £3,032 for over- 
head equipment and other expenses, making a total of £142,193. 
This left 4 profit of £95,249, or an increase of £13,431 on the profit 
of the previous year. The interest and sinking fund charges, 
amounting to £40,795, rents to other authorities £25,410, and mis- 
cellaneous items £1,155, reduce the net profit to £27,889. The 
Committee has decided to transfer £13,000 to the relief of the 
rates, and to carry the balance of £14,889 to the depreciation and 
renewal fund. This fund now amounts to the satisfactory figure of 


£46,145, During the year the system carried over 433 million 
passengers, and travelled 5,268,933 miles. 

The В. of Т. has appointed Major Cardew to be the referee to 
determine the price to be paid by the Salford Corporation to the 
Eccles Corporation for the supply of electrical energy for the 
tramways within the borough of Eccles. 


South Africa.—PriETERMARITZBURG.— The result of the 
first complete year’s working of the tramways is a revenue amount- 
ing to £11,490 and working expenses of £11,989, or a deficit of 
£499, irrespective of financial charges. The receipts amounted to 
9°98d. per car-mile, and working expenses to 10°4d. per car-mile; 
2,009,655 passengers were carried, and 276,321 car-miles run. The 
prevailing business depression in the locality is held to account for 
the poor results. 


Spen Valley.—The Yorkshire (Woollen District) Elec- 
tric Tramways, Ltd., has applied to the B. of T. for an extension 
of time to May 30th, 1908, for completing the tramways under the 
Spen Valley Light Railways Order, 1901. 


Stockport.—The T.C. has applied to the B. of T. for 
an extension of time until July 10th, 1910, for completing the 
electric tramways under the 1902 order. 


Tramway Authorities and P.O. Proposals.—4A con- 
ference took place at the General Post Office on the 3rd inst., 
between Sir Robert Hunter (solicitor), and Major O’Meara 
(chief engineer) on behalf of the Post Office, and represen- 
tatives of the Municipal Tramways Conference on the question 
of the Postmaster-General’s proposal to utilise the tramway 
standards of overbead systems for the support of telegraph 
and telephone wires. It was sgreed that the Post Office would do 
its utmost to minimise the danger arising from the adoption of 
such a system, and that the Postmaster-General would accept 
responsibility for damage done as the result of placing telegraph 
and telephone wires on tramway standards. 


Walsall.—An important alteration has at length been 
made in the tramway service in this district, the double route from 
Walsall to Wednesbury and Darlaston having been finished, and a 
through service with these towns established by arrangement with 
the B.E.T. Co. 


Wimbledon.—The T.C., as à result of renewed applica- 
tion by Sir Clifton Robinson, gave permission to the L.U.T. Co. to 
open for public traffic the tramways in Worple Road, the Broadway, 
and Merton Road, on May 2nd last, subject to the B. of T. 
passing the line, and to the company completing the remaining 
portion of the route. 


TELEGRAPH and TELEPHONE NOTES. 


Cables in the North Sea.—The Westerland-Arendal 


gection of the Hoyer-Arendal cable is now jointly owned by the 
German and Norwegian Governments, whereas the Hoyer-Wester- 
land section is owned by Germany alone. 


Telegraphs and Telephones in British India for 
1904-5 and 1905-6.—During the above two years the telegraph 
system of British India has increased by 7,548 kilometres of line 
and 50,160 kilometres of wire, viz., from 96,044, 341,168 and 470 
kilometres of line, wire and cable to 103,592, 391,329 and 1,010 
kilometres respectively. Of the cable, 621 kilometres are owned by 
the Government. 

Interruptions dealt with in 1904-5 numbered 50,648, as against 
56,982 in 1905-6. The figure for 1903-4 was 43,162, so that there 
is a considerable yearly increase. During 1905-6 ordinary causes 
accounted for 511 interruptions, while 485 were caused by cyclones 
and storm. 101 by floods, 102 by lightning, 42 by tire, 327 by fallen 
trees, 693 by birds and animals, and 1,489 by unascertained causes. 
The extraordinary increase for the last year was due to an earth- 
quake in 1905 and exceptional storms and floods. 

A system of wireless telegraphy opened in October, 1905, between 
Diamond Island and Port Blair, works successfully, and 27,000 
words a month have been transmitted since the opening. 

THe number of telegraph oflices increased from 6,481 in 1905 to 
6,723 in 1906, while the number of employés was 5,962. 

The Baudot system between Calcutta and Simla works satis- 
factorily, and it has been possible to work duplex between these two 
towns by using a copper wire, the distance being 1,930 kilometres. 

The internal traffic numbered 9,354,283 telegrame, and the inter- 
national traffic 1,106,834 telegrams during 1905-6, making a 
total traffic of 10,461,116 telegrams, or an increase of 1,362,771 
telegrams over the figures for 1904-5, but of this increase 1,214,942 
telegrams are claimed by internal traffic, caused chiefly by the visit 
of the Prince and Princess of Wales, and speculations in grain. 

The traffic receipts for 1905-6 were 11,457,995 fr. for the internal 
service and 3,844,232 fr. forthe international service, making a total 
of 15,302,227 fr., or about £612,089, an increase of about £28,755 
over the 1904-5 result. The smallness of the increase is chiefly due 
to rate reductions between Europe and British India, which came 
into force on August 1st, 1905. 

The total receipts for 1905-6 amounted to 20,308,725 fr., or about 
£812,349, while the expenses totalled 14,913,414 fr., or about 
£596,536, and the surplus represents a return of 3°49 per cent. on 
the capital cost of the system, which, in 1905-6, reached the sum of 
154,492,180 fr., or £6,179,687. 
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Telegraphic Interruptions and Repairs :— 
CABLE ; 


В, IwmrmsaRUPTRD, REPAIRED, 
Cayenne Pinheiro ee oe oe ee ee Aug. 18, 1902 ee ee 
La Guayra | Closed.. ee ec .. Jan. 12. 1906 .. Ar 
Maracaibo 
sas lesa 60 Halae Хошаві (Yemen) + . зат. 7 1904.. 2 


Тал! rtbur-Chita (Closed) ee е е ee. өе Маг. 9, 1904 ee ee 

Garschico-Ganta Crus ee ee oe ee ee July 12 

Las Palmas-Arecife ee ee ee oe ee Aug. 18, 1906 .. эе 

New Bronswick-Prince Edward Island .. Jan. 9, 1907 .. E 
iz-Teneriffe .. xx es a ©» .. April 10, 1907 .. May 6, 1967 

pakar-Conakry -- is $2 . April 24, 1907 

Oibraltar-Tangier са xx .. April 25, 1907 


LANDLINES. 
Puerto-Barrios ee ee ee ee ee 


[] 1 ee ee 


„Aug. 28, 1902 .. T 


Wireless Telegraphy.—In a recent decision, Judge 


Townsend, of the U.S. Circuit, Southern District of New York, has 
denied the motion for a preliminary injunction made by the 
Marconi Wireless Telegraph Co. of America v. The American 
De Forest Wireless Telegraph Co., on the ground that the latter's 
me of the liquid barretter and antennx infringed the Marconi 
fandamental patent. In denying the injunction, Judge Townsend 
stated :— 

“Furthermore, Prof. Ives, one of the experts for defendants, in 
support of his claim that defendants’ device is a perfect electrical 
contact, quotes from the opinion of Judge Wheeler in National 
Electric Signalling Co. v. De Forest Wireless Telegraph Co., supra, 
as follows :— ` 

"An immersion of platinum of a diameter of 00004 of an inch 
to the depth of 00002 of an inch is mentioned in the specification, 
‘for example,’ but there is added: The immersion of the terminals 
should be such as to insure what is known in the art as a perfect 
contact between the terminals and tne liquid.’ This perfect con- 
tact appears to be the operative and material thing, and the 
defendante’ device in question appears to, and must to be of any 
use, have that. 

"Ip that case, the defendant De Forest Co., which used the 
detector herein complained of, was enjoined against its use, on the 
ground that it was a perfect electrical contact, while in this case, 
an injunction is sought on the ground that said detector is an im- 

ect electrical contact.” 

In the suit above referred to, the National Electric Signalling Co. 
obtained a decision against the De Forest Co., carrying with it 
costs and damages, and aleo an injunction. The accounting in this 
ease has now been nearly completed, and we understand that the 
De Forest Co. will have to pay a large sum to the National Electric 
Signalling Co. for its infringement of this patent. 


CONTRACTORS’ COLUMN. 


OPENINGS FOR NEW BUSINESS. 


ABERGAVENNY.—Presbyterian Church (£4,200). E. A. Johnson, architect, 
Abergavenny. J.G. Thomas & Sons, builders, Abergavenny. 
ACCRINGTON.—Brush works to be built in Brush Street, Reuben Phillips, 
owner. 
BEDFORD.—Additions and alterations to the Swan Hotel. 
architect, High Wycombe, Bucks. 
BASFORD.—Public baths in Vernon Road (47,500). F. B. Lewis, City architect. 
BIRKDALE.—Wesleyan Chapel (£3,000). Н. E. Peach, 37, Chapel Street, 
Southport, architect. 
BODMIN.—Catholic Priory. O. Ralling & L. Tonor, Exeter. 
Private residence and other works for Mr. A. C. Pomery. 
Jenkins, architect, Bodmin. 
BOLTON.—Messrs. John Harwood & Son, cotton spinners, are to carry out 
extensions at their Great Lever Mills. 
BRIDGEND.—Extensions to Court Colman (mansion) Cook & Edwards, 
architects, Masonie Buildings, Bridgend. 
COVENTRY.—Conversion of Barr's Hill House into Girls’ Secondary School 
by T.C. (£4,950). 
PALKIRK.—Comely Park School—alterations and 
A. & W. Blacks, architects, Falkirk. 
GODALMING.—Municipal buildings and additions to Borough Hall J. H. 
Norris, Bridge Street, Godalming, borough surveyor. 
GLASGOW.—Hotel alterations, Caledonian Railway Central Station. Chief 
, Engineer, Company, Glasgow. 
New Jeather works. J. Tullis & Son, Ltd., 96, John Street, 
Bridgeton. 
GRAYS (Essex).—Palmer's Endowed Schools to be extended (cost, #14,50Ч). 
GUISELEY UY ee айалы шы works. Н. Chippindule, architect, 
uiseley. 
GREAT YARMOUTH.—New church for 8t. James’ Parish. Olley & Haward, 
architects, Queen Street, Great Yarmouth. 
HEBDEN BRIDGE (YonksHIBE).—New spinning mill and weaving shed, to be 
built at Luddenden Foot. Architects, Sutcliffe & Sutcliffe, 
Hebden Bridge. 
ILFORD.—New hall and vicarage for St. Clement’s Parish (£3,000). " 
LEEDS.—Four factories for the Wall Paper Manufactnrers, Ltd. 
Mosley,6, Wormald Row, Leeds. 
LIVERPOOL.—New offices for Royal Liver Co., George's Dock site. W. Aubrey 
| Thomas, architect, Liverpool. 
LUTON.—New premises, to be lit by electricity, for the Conservative Club. J. 
umberland & Sons and J. Brown & Sons, architects, Luton. 
LONDON (Вввмохрвку).--Всһоо1в in connection with Christ Church. New- 
man & Newman, 81, Tooley Street. architects and surveyors. 
(BERMoKDSEY).— Extension of warehouse. Battley, Sons & Holness, 
21, Old Kent Road, builders. 
(BERMONDSEY),—Factory and bakehouses, Jacob Street. W. Nash, 
Crown Works, Childers Street, Deptford, builder. 


T. Thurlow, 


W. J. 


extensions (£4,478). 


Messrs. 


LONDON (Вкнмохрвкүу). — Additions and alterations to Infirmary for 
Guardians. W. Lawrence & Son, Canal Works, Waltham Cross, 
builders. 

(Acton GREEN).—Extension to factory for the Wilkinson Sword Co.» 
Southfield Road. J. A. Porter, builder, Acton Green. 

(EALrNaG).—Four large houses in residential area, Creflleld Road. 
W. Daley & Co., builders, 8, Twyford Avenue, Acton Hill. 

(MARYLEBONE).—Roysl National Orthopedic Hospital, Great Port- 
land Street, abuttingon Bolsover Street. R. lumbe & Harvcy, 
18, Fitzroy Square, W., architects. 

(KENSINGTON).—Buildings upon the site of Nos. 183 to 195, Kensing- 
ton High Street. Chesterton & Bons, 140, Kensington High Street, 
agents. 

(E.C.).—Factory, Fann Street, Aldersgate Street E. C. P. B. Tubbs, 

! 68, Aldersgate Street, architect. 

(WESTMINSTER). — Buildings for the Westminster Dragoons, 
Imperial Yeomanry. D. B. Hedderwick, 38, Gt. James Street, 
Bedford Row, W.C., architect. 

(Tootixe).— Buildings for Wandsworth Guardians. Cecil A. Sharp, 
11, Old Queen Street, Queen Anne's Gate, S. W., architect. 

(Hand ATH). Workmen's dwellings (£39,690). E. J. Lovegrove, 
engineer and surveyor, Hornsey Borough Council. 

(HiaHGATE).— Laundry for H. A. Lay, 51, Highgate Hill, N. 

(BATTERSEA).—Factory for Morgan Crucible Co., Ltd., Church Road, 

(HackNEY).—Junior Mixed School. Treasure & Son, Cottenham ` 
Road, N., builders. 

MANCHESTER.—New works to be built in Trafford Park for Taylor Bros., The 
Forge, Leeds. 

New Ward Pavilion (Monsall Hospital). City architect, Town Hall, 
Manchester. 

New Warehouse. George Street and York Street. 
Robert Neill & Sons, Strangeways. 

Large extension of the Refuge Assurance Co.'s head offices in 
Oxford Street. Contractors, Wm. Brown & Son, Salford. 

Block of new shops and offices facing Piccadilly. Contractors, 
Robert Neill « Sons, Strangeways, Manchester. 

(WiTHiNGTON).— Receiving Wards at Workhouse for Chorlton Union. 
C. Clegg & Son, architects, 21, Spring Gardens, Manchester. 


MORLEY (Yonks.),—Technical 8chool. W. E. Putnam, architect, Town Hall, 
Morley. 
NEWPORT i Market. R. H. Haynes, borough engineer, Town 
all. 
OLDHAM (HoLIIN WOOD. New Cotton Spinning Mill, to be called “Тһе 
Argyle Mill," owned by a new limited company. Secretary, 
Mr. Harold C. Waterhouse, Hollinwood. 
R. B. Preston, 


OLD TRAFFORD.— New Parish Church (St. John’s) (£4,600). 
architect; Ө. Macfarlane & Son, builders. 


PLYMOUTH.—New Public Schools at Prince Rock (£13,780). | Thorneley and 

Rooke, architects, Plymouth; A. N. Coles, builder, Plymouth. 
New Wesleyan Schools and Lecture Hall to be lit by electricity 

(£2,825). Tborneley & Rooke, architects, Plymouth; Pearn Bros., 
builders, Gilwell Street, Plymouth. 

PONTEFRACT.—Refuse destructor for the Т.С. 
Surveyor. 

PORT GLASGOW.—Boy's Brigade Institute (£1,200). 
Port Glasgow. 

RADUPIFFE (IiaNcs.).—Four shops for the U.D.C. W. L. Rothwell, engineer, 
Council Offices, Кеспе. 

REYDON (SovTrHwoLp).—New public school. 

READING.—Lady Wantage Residential Hall for Men (£26,000). 


RUNCORN.—New Council schools. J. Lightburn, Education Offices, Town 
Hall, Runcorn. 

SALFORD.—New fire station, with flremen's quarters, Mount Strect, Pen- 
dleton. Plans in preparation. 


SOUTH SHIELDS.—Six pairs of Cottage Homes, Superintendent's House, and 
Receiving Home for the Board of Guardians. G. R. Smith and 
H. Chapman, architects, 67, King Street, South Shields. 
STALYBRIDGE.—New cotton mil! (90,000 spindles). Ray Mills, Ltd., owners, 
WAKEFIELD (Sircoarks).—Rebnuilding North Congregational School. Oliver 
'and Dodgson, architects, Leeds, 
WARRINGTON.—New Palace Theatre, Friar's Gate. 
builder, Stocton Heath. 
WEST HEATH iCosarrEToN).—Infectious diseases hospital. 
architects, Sandbach. 
WIMBLEDON.—Additions to factory in South Road. Thomson & Pomeray. 
Bank. W. H. Gaze & Sons, Kingston Hall Road, Kingston, 
builders. 
WORKSOP.—New publie schools (24,985). 
Gute, Nottingham. 


Contractors, 


J. E. Pichard, borough 


Secretary, Brigade, 


A. Pells, architect, Beccles. 


C. W. Davenport, 


A. Price & Son, 


T. Fish & Sons, builders, Pilcher 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aston Manor.—May 11th. High and low-tension three- 
phase cables for lighting supply to Erdington U.D. See “ Official 
Notices " April 26th. | 


Barnes.—May 14th. Steam, exhaust and other piping 
for the electricity works. See “Offcial Notices” April 26th. 


Bedford.—May 25th. Cables for 12 months. See 


“ Official Notices ” to-day. 


Belgium.—May 18th. The municipal authorities of 
Bruseels are inviting tenders for the supply and erection at the gas 
works, of four static transformers, two 60-Kk. v. 4. alternators, 18 
synchronised motors, &c. Particulars may be obtained from, and 
tenders are to be sent to, Le Collège des Bourgmestre et Echevins, 


Hotel de Ville, Brussels. 


Ф 


- Committee. 
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Belgium.— May 24th. Tenders are required for the 
installation of electric light in the Royal Museum of Antiquities and 
Armoury at the Porte de Hal by May 24th. A deposit of £20 is 
required. Specification No. 38 at 3d. and plans at 1s. 7d. may be 
obtained at 15, Rue des Augustins, Brussels. Tenders are to be 
addressed to the Directions, Générale des Ponts et Chaussées, 38, 
Rue de Louvain, Brussels. 


Belfast.—May 11th. Coal for the e and Elec- 


tricity Department for one year. 


Bristol.—May 20th. a.c. and D.C. flame arc lamps for 
the Corporation. See ''Ofticial Notices” April 26th. 


Cambuslang.— May 22nd.  70-Kw. motor-generator ; 
A.C. and D.c. switchgear; battery and booster for the electricity 
works extensions. See Official Notices May 3rd. 


Colne.—May 13th. 360-Kw. r.c. dynamo and Belliss 
engine; Lancashire boiler with superheater, for the Electrical 
See Official Notices " May 3rd. 


Ealing.—June lst. One water-tube boiler for the 
electricity works. See Official Notices“ to-day. 


France.—May 15th. ‘Tenders required for the con- 
struction of the section from the St. Lazare Railway Station to the 
Place Pigalle of the underground electric railway from the Porte 
de Versailles to the Place Jules Joffrin. Tenders will be opened on 
May 15th at 4 p.m. at the offices of the Société du Chemin de Fer 
Electrique Souterrain Nord-Sud de Paris, 20, rue d'Athénes. 


Gravesend.—May 10th. Cables, battery, balancer and 
booster, and switchboard for tbe Electricity Committee. See 
Official Notices April 26th. 


Knaresborough.—Tenders are being invited for the 
searchlight and telephones in connection with the carnival on 
August 15th next. Apply C. Hebblethwaite, Hon. Sec. 


.Mammersmith.— May 17th. Feeder and distributing 
mains and house service cable fon the B.C. See '' Official Notices " 
to-day. 

Hull.—May 23rd. Опе 500-kw. high-tension con- 
tinuous-current dynamo and Belliss engine for the electricity 
department. See Official Notices" to-day. 


L.C.C.—June 11th. 


for five tramway sub-stations. 


L.C.C.—May 14th. 
tion, &c., for Westminster Tecbnical Institute. See 
Notices " May 3rd. 


Limerick.—June 11th. Stores of the Electricity De- 
partment. See Official Notices” to-day. 


London.—May 15th. Engineering stores and supplies 
and electrical accessories for the Metropolitan ie ica Board. 
See “Offcial Notices " to-day. 


Manchester.— May 16th. 
Electricity Committee for one year. 


New Zealand.—June 156. The Wanganui Town Council 
requires tenders for materials for about six miles of electric tram- 
way track with all plant, machinery, cars and apparatus for work- 
ing the tramway. Particulars may be obtained from the Town 
Clerk. 


Rochdale.—May 15th. Boiler, pipe-work, &c., for the 
Electri:sity Committee. See Official Notices" to-day. · 


South Australia.— 
requires tenders for 500 Meidinger line cells; 500 Meidinger line 
cups; 5,000 Meidinger line corks and tubes; 6, 000 Meidinger line 
zincs; 6 tons of sulphate of magnesia ; and 7 tons of crushed sal- 
ammoniac. 


Spain.—May 16th. The municipal authorities of Vil- 
lanueva de Duero (province of Valladolid) are inviting tenders for 
the concession for the electric lighting of the town during a period 
of 10 years, Tenders are to be sent to El Secretario del Ayun- 
tamiento de Villanueva de, Duero (Valladolid), whence particulars 
may be obtained. 


Spain.—The Spanish Post and Telegraph authorities 
have just invited tenders for the establishment of a telephone line 
between Alicante and Elche. 


Stretford.—May 10th. Condensing plant and accessories, 
switchboard instruments, and electrical connections for 500-xw. 
generator. Mr. T. L, Miller, 19, Brazennose Street, Manchester. 
(Depoait one guinea.) 


St. Pancras.—May 13th. Arc lamp carbons for the 
Council. See Official Notices” April 26th. 


Warrington.— May 21st. Economiser, tank, water 
softening plant for the сае department. See Official 
Notices " to-day. 


Whitehaven.—May 28th. Condenser, auxiliary plant, 
piping, etc., for the Electricity Department. See Official Notices 
to-day. 


High and low-tension switchgear 
See “ Official Notices " April 26th. 


Electric light and bell installa- 
* Official 


Washed coal slack for the 


June 12th. The Postmaster-General : 


CLOSED. 


Accrington.—The T.C. has accepted the tender of 
Messrs. W. T. Glover & Co., Ltd., for the supply of 3,500 yards of 
cable, and that of British Insulated and Helsby Cables, Ltd., for 
three distributor pillars, 


Burton-on-Trent.—The Borough Education Committee 
has accepted the tender of Messrs. Barnett & Soans, of Burton-on- 
Trent, for installing the electric light at the Pupil Teachers’ Centre. 


Falkirk.—The Corporation has authorised the purchase 
of two further Underfeed” stokers for the electricity works. 


France.—The Post and Telegraph authorities in Paris 
have just placed contracts for a total of 600 tons of copper 
wire as follows:—La Société Electro-Metallurgique de Dives, 
50 tone, 24 mm. diameter, at 3,580 fr. per ton. La Compagnie 
Générale d'Electricitéó, Paris, 100 tons ditto, at 3,590 fr.; and 
50 tons, 3 mm. diameter, at 3,560 fr. Les Trefileries du Havre, 
50 tons, 24 mm. diameter, at 3,590 fr.; and 100 tons, 3 mm. 
diameter, at 3,570 fr.; and 50 tons, 4 mm. diameter, at 3,541 fr. 
Les Mines et Fonderies de Pontgibaud, 50 tons, 3 mm. diameter, 
at 3,550 fr. La Compagnie Francaise des Metaux, Paris, 50 tons, 
4 mm. diameter, at 3,538 fr.; and 50 tons ditto, at 3,541 fr. M. 
Grammont, of Pont de Cheruy (Isere), 50 tons ditto, at 3,520 fr. 


Glasgow.—The Tramways Committee has accepted the 
following offers :— 


Vulcabeston tlanges and washer 10 controllers. London & Clark. 
Trolley cord. — International Register Co. 

Giant strain insulntors.— London & Clark. 

Ax les. —Glasxow Railway Engineering Co. 

Tires. Brown, Bayley’s Steel Works, Ltd. 

Wheels. John Baker & Co.: Glasgow Railway Engineering Co. 
Chilled iron brake blocks and car wheels, —Miller & Co. 

Carbon brushes..--Le Carbone. 

Cast-iron castings.—J. & A. Law; R. Howie & Со. ; and D. King & Sons. 
Malleable iron castings and cast- ste el castings. — Springfield Steel Co. 
Iron and steel.—P. & W. MacLellan, Ltd.; J. T. Donald & Co, 
Springs.— George Turton Platts & Co. ; Cockburn, Ltd. 
Tie-bars.— P. & R. Fleming & Co. 


Halifax.— The T. C. has accepted the tender of the 
Chloride Electrical Storage Co. for the supply of a regulating 
booster, at £750, and a switchboard for use with the same, at £150. 


Hastings.—Messrs. Venner & Co., of Westminster, have 
just received an order for 51 “ С” type time switches to deal with 
the street lighting here. This is probably the largest single order 
for this class of apparatus that has yet bees placed in this country. 


London,.—Sr. Paxcras.—The Electricity Committee has 
accepted the tender of Messrs. Crompton & Co. for two motors, at 
£114 each. 

FuLHAM.—The Electricity Committee has received 16 tenders 
from firms for the annual supply of nutty slack, and has provisionally 
accepted the tender of Messrs. J. H. Gilman & Со. for the supply of 
2,000 tons of West Hallam nutty slack, at 128. 3d. per ton delivered 
alongside the Council’s wharf, as required during the year, and 
with the option of an additional 1 ‚000 tons, at the same price 
during the same period. The Committee have farther accepted the 
tender of the Underfeed Stoker Co. for two Underfeed stokers, 
including draugbt gauges, steam-tight ash-pit doors and a spare 
motor, for £523 108. 

BERMONDSEY.—The following tenders were received by the B.C. 
for a voltmeter reading 400-600 volts :— 


Crompton & Co., Ltd. 


я .. ‚ (accepted) £518 4* 
Kelvin & James White, Ltd. we as EN 5 15 0* 
Nalder Bros. & Thompson, Ltd. . T ws x 612 0 


Elliott Bros. .. .. 1111 2 
Beitish W estinghouse Electric & Manufacturing Co. 17 4 0" 
* Less 2} per cent. 


The tender of Cloke’s Breeze, Ltd., has been accepted for 
removing flue dust and clinker from the electricity station, &c., 
as follows:—Flue dust (estimated quantity 4 to 6 tons per week), 
1s. 654. per ton; clinker (estimated quantity 130 to 160 tons per 
week), 1s. 62d. per ton. A clause is to be inserted in the contract 
providing that should the Council determine to close the гоор 
the contract shall be forthwith terminated. 


Portsmouth.—The Borough Education Committee has 
accepted the tender of Messrs. Thos. Potter & Sons for installing 
the electric light at the Technical Institute, at £1,199. Eighteen 
tenders were received. 


Salford.—The T.C. has accepted the tender of Messrs. 
R. Johnson & Co., of Manchester, for the supply of trolley heads 
and accessories, and that of Messrs. J. Wolstenholme & Son for 
cast-iron pipes for the turbo-generator. 


Wrexham.—The T.C. has accepted the following tenders 


for supplies to the electricity works for the ensuing year :— 


Henry Caldwell & Co.—Engine-room stores. 

Siemens Bros. — Cable Jointing requirements. 

W. H. Keys. — Bitumen and joint-box compound. 

Cable Acoessorics, Ltd. — Service cut-outs. 

Sloan Electrical Co. Are lamp carbons. 

Davies Bros. Wood troughing. 

Lee, How! & Co., and the Acme Chemical Со. — Boiler solution. 
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A very complete power plant has been installed for driving 
the fine new works of Messrs. Argyll Motors, Ltd., at 


Alexandria, near Glasgow. 
This consists of modern gas engines, 


direct driving and 


partly ‘coupled. 
direct to electric 


generatorz, which 


in turn supply a 


number of B. T.-H. 
motors distributed 
through the works 


for driving machine 


tools; also the works 
lighting. 

The gas plant 
was constructed by 
Messrs. A. Rodger 
and Co., Govan, 
and consists of eight 
producers each ca- 
pable of supplying 


gas for 200 B. H.P. 


Each gas producer 
unit is complete 
in itself with 
safety seal, hy- 
draulic box, cooling 


utilised partly for 


pipes, coke and sawdust scrubber, and the plant is so 
designed that any unit or part may be disconnected and 
cleaned without interfering with the action of the rest of 
the plant. Thus, any scrubber may be shut off and cleaned 


without interfering with the production of gas from the 
Corresponding producer, the gas meanwhile being passed by 


suitably placed valves through the other scrubbers. 


e pressure of the gas is regulated by a gas-holder, 


MODERN POWER PLANT AT THE “ARGYLL MOTORS" WORKS, 
| ALEXANDRIA, GLASGOW. 


which also controls the supply of air to the producers. 
This control is obtained by a suitable connection between 
the stop valve of the engine driving the blowers and the 
gas-holder : so that when the gas-holder is at its full height, 
the engine throttle 
valve is completely 
closed and conse- 
quently no air is 
gupplied. 

The air for the 
producers is sup- 
plied by means 
of two Roots 
blowers which are 
belt-driven by the 
steam -engine al- 
ready referred to. 

The exhaust 
steam from this 
engine is con- 
ducted to the pro- 
ducers and sup- 
plies the hydrogen 
necessary for en- 


Fd. 1.— Qas PRODUCER PLANT, INSTALLED AT THE WORKS OF “ARGYLL riching the БАБ; 

| Мотовв,” Lr». The rail way runs 
right upto the plant, 
the trucks emptying 


into a hopper, from which the coal is conveyed by a bucket 
elevator and spiral conveyor to the firing platforms of each 
producer. A good idea;of the extent of the producer plant 
is obtained from fig. 1. 


Fic. 2.—VIEW or THE RODGER-ROWDEN-CROMPTON GENERATING PLANT, ARGYLL WORKS. 
| 


A 21-in. gas main leads from the producer plant to the 
engines in the power-house and works, and supplies at 
present eleven engines, a sufficient margin being left for 
considerable extension, | 


F 
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The engines, which are especially interesting, are of the cables are drawn into 3-in. diameter tubes, leading to 

Rodger-Rowden type, constructed by the previously-mentioned the various departments. Ав already suggested by the 
i arrangement of the switchboard as 
regards lighting and power panels, 
separate mains are run to every pa 
department for these two distinct i 
purposes, each department having ite 
own controlling switches. 

The machine shop is driven by 


four independent gas engines, of ES 
Similar type to those direct coupled IW 
to the dynamos in the power house; the jd 
power in the other shops in the ak 
factory and the supplementary power э! 
in the machine shop is supplied po 


entirely by electric motors. —— 

The lighting in the main shops 5 
throughout the factory is by means as 
of arc lamps, of the enclosed, open s 
and flame types, numbering in all 2 4. 
about 450. Many hundreds of in- a 
candescent lamps are, of . necessity, zum 
installed in the basements and other de 


departments, these all helping to bring 2 U 

up the load on an already overtaxed zd 

power house. | 7257 

For this description and the ac- xy 

. Fic. 3.— Тне MAIN SWITCHBOARD, ARGYLL Works PowER PLANT. companying views, we are indebted $ 00 

to the courtesy of Messrs. “ Argyll E 

Motors, Ltd., a firm whose ҮЙ 

| name sufficiently indicates the nature Fone 

firm under the patents of Prof. W. T. Rowden. They are of its business, and whose up-to-date works merit a elt 
of the four-cylinder type, with two cylinders in tandem over more extended reference than is possible in. these aV 
each crank pin, the cranks being at an angle of 180°. columns. We are also indebted to Messrs. Crompton for x] 


The governing arrangement is such that even at reduced assistance rendered, : 
loads the engine is working with | uy 
maximum economy. 

Pressure lubrication is employed, 
and sight feeds are fitted in the various 
lubrication pipes. 

The engines run at a speed of 
280 R.P.M., and by the special arrange- 
ment of the cylinders, two impulses 
are given at each revolution. The cycle 
of operation is a modification of the 
Otto cycle, with the addition of a 
scavenging arrangement, which clears 
out the products of combustion from 
each cylinder before a new charge 
is admitted. This secures a clean 
cylinder for each charge, and results 
in great regularity of firing. Views 
of this type of engine are given in 
figs. 2 and 4. 

At present there are seven sets in 
the power house (shown in fig. 2); 
the generators, supplied by Messrs. 
Crompton, being of the direct-current 
type: the output of a combined set 
is 65 KW. at 220 volts pressure. 
The switchbosrd. shown in fig. 8, is 
remarkably simple, and consiste of 
Seven generator panels, each con- 
taining a single-pole circuit-breaker, 
ammeter, field regulating rheostat, 
and plugs for the paralleling volt- 
meter. 

These panels are connected by 
the bus bars to the recording 
panel, which contains two meters, 
one controlling the output to the 
lighting panel and the other to the 
power panel. 

The paralleling of the various ma- 
chines is carried out by means of a 
Kelvin paralleling voltmeter. 

Both the lighting and the power mains. 
are led in a duct along one side of the 
power house, which passes through the 
wall to an inspection pit, where the 


UN 
. $ ў . . € 
FIC. 4 —A 65-xw. UNIT, CONSISTING OF A RopGxz-RowDEN Gas ENGINE | 


COUPLED TO A CROMPTON GENERATOR. 
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ELECTRIC TRAMWAYS IN MONTEVIDEO. . 


Tramways in Montevideo date from the year 1868, when 
the first mulé tramways were opened; the modern city, 


however, has а 
population exceed- 
ing 300,000, and 
some 150 miles of 
tramway are at pre- 
sent in operation. 

In December, 
1904, an agreement 
was made between 
the United Elec- 
tric Tramways of 
Montevideo and 
Messrs. J. G. White 
and Co., contractors, 
for the complete re- 
construction of the 
existing horse tram- 
ways to electric 
traction, and the 
erection of a power 
house to supply the 
required power. 

The construc- 
tional works were 
started in March, 


81 ft. All special work for the track, except the points, 
was manufactured by the Lorain Steel Company: and the 
2 points were sup- 
plied by Messrs. 
Hadfields. 
The overhead 
equipment is of 
side pole and steel 
span wire construc- 
tion, with both 
tubular and lattice 
poles, in three sizes, 
planted in 6 ft. of 
concrete. The tubu- 
lar poles are used 
only in the Plazas 
and a few of the 
main streets. 

The trolley wire 
is of No. 00 B. and 
S. grooved copper 
wire, flexibly sus- 
pended, with a 
total length of 70 
miles, divided into 
half-mile sections. 

The section in- 
sulators are of 


1905, and the open- Тнк Borrer House, MONTEVIDEO Tramways POWER STATION. b 
| E | ~ > special make, and 


ing ceremony took 
place on November 
19th last. The electrification of these lines (practically 51 


miles single track) and the erection of the power station 
therefore took some 20 months, which, considering the 
many attendant difficulties, was exceptionally quick work. 


were manufac- 
tured by the Electric Tramway Equipment Co. 
They consist of an ordinary double-break section insulator 
with the addition of a knife switch. The switch is closed 
by means of a long bamboo pole, which is usually hung on а 
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. VIEW ‚ОЕ THE BELLISS-BRUCE PEEBLES TRAMWAY GENERATING PLANT, MONTEVIDEO. 


АЙ the track is laid to a gauge of 4 ft. 84 in., with 87-Ib. 
rails оп the straight and 100-1. rails on curves. The rails 
are laid on concrete stringers, the latter having а depth of 
6 in., and a width of 15} in. | | 

Пе distance between centres of tracks is 9 ft. 10 in., and 

е minimum distance of the running rail from the pavement 


‚ pole and secured by a padlock. A hook on the end of the 


pole fits into a hole in the blade of the switch, at the back of 
which is a spring. This spring, pressing down the blade, 
assists in making a quick contact. . Three car sheds have been 
provided, the largest having accommodation for 40 cars. 
The workshops at these depóts bave been fitted upiwith 
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the most modern tools and appliances, and are well lighted 
throughout with arc and incandescent lamps. The power 
for driving the repair shops is supplied by two Lan- 
cashire Dynamo and Motor Co.’s motors, one of 15 B. H. p., 
and the other of 10 B. H. p. 

The rolling stock includes 70 double service cars, 20 open 
cars (all single-deckers) and one flat car, built by the United 
Electric Car Co. The double service cars are designed во as 
to be available as open or closed cars according to weather 

conditions, aud will seat 32 passengers. 


fire Ягу 


ExTBRIOR OF THE TRAMWAY POWER STATION, MONTEVIDEO. 


The 20 single deck open type cars each seat 40 passengers. 

The car bodies are mounted on Brill trucks, 6 ft. 
6 in. wheel base, with steel-tyred wheels. The trucks also 
are fitted with life guards of the folding type. 

The electrical equipments of the cars, furnished by Messrs. 
Dick, Kerr, consist of two 36-B.H.P. motors, with series- 
parallel controllers and a trolley with straight under-running 
head. The lighting of the cars includes 15 incandescent 
lamps of 16 c.r. each, the lights being on three circuits of 
five lamps each. 
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Two Worthington horizontal steam- driven direct acting 
feed pumps, each capable of delivering 4, 500 gals. of water 
per hour, are installed for boiler feeding ; the feed water is 
drawn from a hot well at a temperature of 80° F. 

A Wheeler feed-water heater, capable of dealing with 
8,000 gals. per hour of boiler-feed water at boiler pressure, is 
installed in connection with the boiler-feed plant, also a 
Worthington feed-water meter for measuring the feed water. 

Installed in the engine-room are three Belliss & Morcom 

three-crank enclosed triple-expansion engines, fitted with 


CAR Depot, MoNTEVIDEO Tramways. 


the usual forced lubrication ; these are direct-coupled to the 
generators and have a speed of 250 k. P. w. 

The normal full load of each engine is about 1,000 B. H. p., 
but they are designed for an overload of 25 per cent. and 
50 per cent. for short periods. i 

The guaranteed steam consumptions аге :—Full load, 
12:2 105 ; three-quarter load, 12:3 lb.; and half load, 
13°1 Ib. 

Repairs in the engine-room are facilitated by a 20-ton 
hand crane, of Messrs. Higginbottom & Mannock's make. 


STREET SCENES, MONTEVIDEO TRAMWAYS. 


The power house is a steel frame structure situated close 
to the water edge. 

The steam raising plant comprises four Babcock & Wilcox 
boilers, each capable of evaporating 11,300 lb. of water per 
hour, with natural draught and at a working pressure of 
180-1Ь. per sq. in. Each boiler is fitted with an internal 
superheater capable of superheating 150° F. 

A Green economiser, used in connection with these 
boilers, contains 400 tubes and is fitted with electrically- 
driven scraper gear. 


The engines exhaust into two surface condensing plants, 
manufactured by Messrs. Cole, Marchent and Morley. 

Each of these consiste of a counter current surface 
condenser, a pair of steam-driven Edwards air pumps 
and an electrically-driven centrifugal circulating pump, 
and is capable of dealing with 24,400 lb. of exhaust 
steam per hour; the condensing water being drawn 
from the sea. | | 

Each of the air-pumps is of the Edwards fly-wheel 
single-acting type, driven by compound steam cylinders, 
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mounted over the pump bodies, and is capable of dealing 


with 17,000 cb. ft. per hour. 
Each centrifugal circulating-pump is direct coupled to a 
15-&.&.P. motor, and will deliver 72,000 gals. per hour at 


a speed of 650 R.P.X. 
The generators, each of 750-Kw. output, at 550 volts, 


ЗРЕСЇАЇ ТҮРЕ OF COMBINED SECTION INSULATOR AND SWITCH, 
USED ON THE MONTEVIDEO TBAMWAYS. 


direct current, are 10-pole machines fitted with com- 
pensating poles. They were built by Messrs. Bruce 
Peebles & Co. 

There are also installed in the engine-room two negative 
booster sets, supplied by the Electric Construction Co. 

The first, of 22-K W. capacity, consists of a 550-volt motor 
coupled to a 315-ampere 70-volt generator; and the second, 
of 25 KW., consists of a similar motor coupled to a 625- 
ampere 40-volt generator. The speed in both cases is 
1,000 R.P.M., and the combined over-all efficiency at full 
load, 75 and 76 per cent. in the two cases. 

The main switchboard was supplied by the B.T.-H. Co. 
and is so arranged that there is & clear passage, 4 ft. wide, 
behind and around it. The arrangement of the instruments 
and fittings is such that each generator and booster panel is 
self-contained ; but the feeder panels each control two 
feeders. 

The total output and testing instruments and station- 
lighting circuits are all arranged on one panel ; there is also 
a panel for controlling the centrifugal pump motors. 

The board is made up of three 650-K w. generator panels, 
equipped with circuit breakers, ammeters, field rheostats, 
etc.: four panels, each arranged for two 300-amp. feeder 
circuits, and also equipped with circuit breakers and 
ammeters; two booster panels; a totalising, testing and 
&ation-lighting panel, provided with B.T.-H. recording 
watt-meter, recording ammeter, leakage ammeter, etc. ; and 
the pump motor panel above-mentioned. 

The voltmeters are all of the Weston dead-beat type. 

Some 28 miles of feeder cable, consisting of 15 miles aerial 
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TypicaL TRACK SECTIONS, MONTEVIDEO. 


and 13 miles underground, has been installed, also 7,200 yds. 
of armoured test and telephone cable. 

The insulated cables are of the single conductor type, 
armoured, and laid direct. The wrial cables which are of 
hard drawn copper, are double braided and treated with 
preservative compound. "The cables were supplied by the 
lahmeyer Electrical Co. and Messrs. Johnson & Phillips. 

Weare indebted to Messrs. J. С. White & Co. for the 
above particulars: | 


А New Galvanic Element.—The Austrian papers 
contain a description of a new galvanic cell invented by Herr J. 
Kehler, which consists of a carbon cylinder serving as the positive 
pole, with а cylinder of calcium carbide inside it as the negative 
pole, the electrolyte being a solution of common salt. The element, 

owever, is said to be somewhat dangerous, as explosions have 

Ppeued with it on several occasions without any apparent cause. 


FORTHCOMING EVENTS. 


Te-day's Events.—Friday, May 10th.—At 8 p.m. Physical Society. Meetin 
at the Physics Laboratory of the Royal College of Science, Imperia 
Institute Road, South Kensington. Dr. T. C. Porter—Stereoscopy 
with long base-line, illustrated on the screen. 


Monday, May 18th.—Institution of Mechanical Engineers Graduates“ Asso- 
ciation. Meeting. Paper by Mr. C. C. B. Morris, graduate, on 
" Petrol Motor-Omnibuses." Mr. H. Graham Harris in the chaif. 


Thursday, May 16th.—At 8 p.m. Institution of Electrical Engineers. Extra 
meeting at the Society of Arts. If the discussion on Messrs. Cohen 
and Shepherd's paper was concluded last night, the following paper 
will be read and discussed :—''The Present State of Direct Current 
Design as Influenced by Interpoles, by Messrs. F. Handley Page 


and Fielder J. Hiss, students. 
At 8.80 p.m. Chemical Society. Ordinary meeting at Burlington House. 


Saturday, May 18th.—At 3 p.m. Junior Institution of Engineers. Visit to tho 
scientific instrument works of Messrs. W. F. Stanley & Co., and to 
the Stanley Technical Schools, at South Norwood. 
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COMBINED LATTICE TRAMWAY AND TRANSMISSION POLE, MONTE- 
VIDEO TRAMWAYS. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Тнв following orders are issued :— 
Monday, May 18th.—'' A " Company, infantry drill competition, 7.30 p.m, 
Tuesday, May l4th.—"'' B ” Company, infantry drill competition, 8 p.m. 
Wednesday, May 15th.— D" Company, infantry drill, 7 p.m. 
Thursday, May 16th.—'' C“ Company, infantry drill competition, 8 p.m. 
Friday, May 17th.—“ D" Company / infantry drill competition, 7.30 p.m. 

J. Н. S. Рнилиьв, Captain, for Adjutant on leave, 

Electrical Engineers R.E (V.). 


Proposed Reunion of Active Service Members Z. . R. EK. (Vols.)—Owing to the 
difficulty of getting into touch with the old members we shall be glad if all those 
in sympathy with the proposal will kindly send in their names and present 
addresses on a postcard together with any suggestions they may desire to make, 
and also bring this request to the notice of any old members they inay know who 


otherwise may not hear of this. 
Coxon, DALLION & Mason, 


Provisional Committee. 


C/o TuE ELECTRICAL REVIEW, 
4, Ludgate Hill, London, E.C. 


NOTES. 


Electrically-Driven Paper Mill in Japan.—Accord- 
ing to the New York Electrical Review, the representatives of the 
Oji Paper Co., of Tokio, Japan, have for some time been inspecting 
various electrical properties in the United States with an eye to 
installing a modern electrically-equipped paper mill in Japan. As 
a result of their investigations, orders have been placed in the 
United States for & very complete electrical and mechanical 
equipment costing over a million dollars. The new Japanese 
paper mills, which will be operated by the electric drive, will 
include, in addition to the motor equipment of the paper-making 
machinery, a new hydro-electric plant, with a 15-mile transmission 
line and sub-station. The electrical equipment will be furnished 
by the General Electric Co., U.S.A. At the power station there will 
be installed four water-wheel-driven three-phase 3,125-kilovolt- 
ampere units, generating current at a pressure of 3,450 volts, and at 
a frequency of 60 cycles. Current for exciting the revolving fields 
of these generators will be furnished by the usual twin exciting 
units, consisting of two 150-K w. generators, driven respectively by 
an induction motor and а small water-wheel. Generator regula- 
tion will be effected by a Tirrill regulator. Twelve water-cooled, 
step-up transformers will be arranged in sets of throe to raise the 
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generator voltage for transmission. Each transformer will have а 
capacity of 1,050 Kw., and the primary voltages will be arranged 
with Y connections for either 46,000 volts, 45,000 volts, or 44,000 
volts. Ап eight-panel switchboard embodying the standard 
practice of the General Electric Co. will be installed in the main 
station. At the sub-station near the mill, 12 step-down trans- 
formers will be employed to reduce the pressure to 2,200 or 
2,100 volts. The switchboard will be arranged to distribute 
power at the desired voltage directly to the motors. In the 
paper mill five 750-н P. 2,000-volt induction-motors will be used 
to drive the pulp grinders. These motora are known as form M, 
having an external resistance in the rotor circuit and con- 


trollers to vary the speed. Each motor will have an extended 


shaft, and will be so placed between two pulp grinders that both 
grinders can be driven directly without belting. Four beater 
machines are to be driven, each by a 350-н.р. induction-motor 
operating at a pressure of 2,000 volts. A fifth will be driven by a 
200-H P. induction-motor, and all will be operated on the rope- 
drive system. The Oji paper mill will be situated at Hokaido, on 
the seashore facing the Pacific. 


Fire in San Francisco Electric Station.—We learn 
that on April 2nd the generating station of the San Francisco Gas 
and Electric Co. was seriously injured by fire. The wooden roof 
over half the main building was burnt out, and the steel trusses 
of the other half warped, the falling débris causing considerable 
damage to the boilers and steam pipes and plant. As a result of 
the steam header being broken, the steam plant was practically 
shut down for some days. A theory has been advanced that the 
fire was due to the dropping of a high-tension cable carrying 11,000 
volts, causing a breakdown of the insulation where the mains 
passed out of the power station under the roof. On the other 
hand, it has been reported that the boilers had been fired very 
hard for some considerable time, and the smoke stacks had been 
observed to be red hot. A neighbouring watchman saw flames 
pouring from the stack before the wooden roof was actually ablaze. 
Notwithstanding the suggestion, therefore, that the origin of the fire 
was due to the breakdown of a high-tension main, the more pro- 
bable theory is that it was due to overheated chimney stacks. 


Smoke: The Need for Electric Radiators and 
Cookers. — Dr. Collingridge, the Medical Officer of Health for the 
City of London, in his annual report which has just been issued, 
says :—‘‘ Judging from the number of complaints received, there 
appears to have been a marked improvement of recent years in the 
reduction of smoke nuisances from business premises, but this can 
only partially remedy the evil so long as no action can be taken 
with regard to smoke from domestic premises, and it is very 
doubtful whether it would be practical to deal with these by legis- 
lation. Much of the improvement noted in the case of premises 
where motive power is required is due to the substitution of elec- 
tricity for steam as a generating force, but until electricity is 
supplied at considerably less cost than at present, it will be but 
sparingly used, either for heating or cooking purposes." 


The Copper Trade of the United States.—According 
to the Engineering and Mining Journal, the amount of copper 
imported, used, and exported during 1905 and 1906 was as follows, 
the figures for November and December, 1906, being estimated :— 


1905. : 1906. 


Stock on January 186 ... .. 208,376,672 1b. 128,980,000 lb. 


Importation 210,724,685 lb. 225,000, 000 1b. 
Manufacture 871,634,245 lb. 915,000,000 lb. 

Totals 1,290,735,602 Ib. 1,268,980,000 Ib. 
Exportation  ... 548,772,403 lb. 472,870, 000 lb. 


Stock on December 31st 128,980,000 Ib. 135,570,000 lb. 


612,983,199 1b. 660,540,000 Ib. 
Electric Shock Fatalities ——At the inquest held last 


week at Middlesbrough into the circumstances of the death of 
Wm. Туе (28), Warren Street, which occurred at the Acklam Iron- 
works, as reported last week, Jas. E. Onions, assistant foreman 
engineer, deposed that he saw deceased, who was in the smith’s 
shop, take hold of an iron bar, Witness was looking through the 
window. A moment later, whilst Onions had his back to the 
window, he heard a shout, and on turning round, saw deceased, who 
was in a very peculiar attitude. Witness called for assistance, and 
sent a man to turn off the current. When Tye was released, artificial 
respiration was resorted to, but this was ineffective. Within about 
2 ft. of where he was there was a switchbox, but, as far as witness's 
experience went, he did not think this would have given deceased a 
shock. When found, the latter had also hold of a piece of plate, 
and when he was got off this it was noticed that the plate had 
caught on to a wire. The bar was not touching the wire, which was 
properly insulatéd. Witness did not examine the wire to see if 
the insulation was complete. 

At this juncture a coil of the wire was handed round for inspec- 
tion, and it was noticed that a splinter of the plate had penetrated 
through the insulation. 

Wm. Wilson, foreman joiner, said he noticed deceased standing 
up in the smith’s shop. He had his right arm round the plate, 
which was sparking at one of the bottom corners. He, in company 
with the last witness, secured 80me broom-shanks, and with these 
they attempted to prise off deceased. 

Mr. R. A. Sherwood, electrician at the works, said the wire was 
insulated in the ordinary way, and was in very good condition. 
Witness’s explanation of the occurrence was that the splinter, 
which he thought was а rag off the edge of the plate, had cut com- 
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pletely through the insulation. In answer to questions put by Mr 
Dunnolly (H.M. Factories Inspector), witness stated that it would 
depend on circumstances as to whether the current that came through 
the splinter was strong enough to kil а man. In this instance 
deceased had evidently been grasping an iron bar at the same time 
that he held the plate. The voltage was 250. Witness himself had 
received a charge of that kind. He did not think the sparking of 
the plate would increase the shock. 

The medical evidence was that the cause of dea'h was stoppage 
of the heart consequent upon an electric shock. Verdict 
accordingly. 

According to the Glasgow Evening Times, an accident occurred 
on April 29th in the testing room of the British Westinghouse 
Works at Trafford Park, Manchester, whereby a former student of 
the Glasgow Technical College lost his life. Mr. Robert H. Gardner 
was in charge of some operations there, and was found lying un- 
conscious with his hands in contact with live wires. Every effort 
was made by the staff to restore animation, but without avail, and 
death must have been instantaneous. Well known in shipping 
circles, he had passed with distinction through the Technical College, 
and was well through his apprenticeship with the British Westing- 
house Co. ` 

Last month Nicholas Pereira, a titter, aged 28 years, was killed by 
an electric shock at the electric power generating staticn at Wari 
Bunder. He received instructions from the engineer to connect some 
cables in the switch cell chamber. “ Instead of attending to this be 
appears to have occupied himself with chiselling out a hole in the 
dividing wall of the chamber, where by some chance he came in 
contact with the live cable. He had two holes burnt in his right 
thigh and right side, snd died in about 20 minutes.” 

Mr. A. M. Simpson, resident engineer, Brush Electrical Engineer- 
ing Co., who was in charge of the construction work of the power 
house, said there were very few dangerous places in the power 
house. The live cells were practically the only places where work- 
men would be in danger in the power house. Warnings had been 
given by witness personally to the deceased about the danger of 
working too near the live wires, and to exercise great care and to 
work on the wall on the side opposite the live cells.. A hole had 
been made in the wall by somebody and an iron fitted in it, but 
the deceased was apparently not satisfied with it. He had no 
orders to alter it. He was wireman fitter, and was carrying out 
cable work in connection with the extension of the switchgear. 
This was to operate all tramcars, lighting and motive power 
over Bombay. The pressure in the live cells was extra high, 
5,500 volts. He was fiddling with another man’s work. He had 
been ordered to do the cable at the other (right hand) side of 
the blank cell. The cells to the left of the blank cell were the 
live ones. The deceased had been 12 months at the work, and 
had been trained by the side of a European expert, and worked 
under his immediate directions. 

The jury returned the verdict that the death of the deceased 
was due to shock from electricity, caused by an accidental fall 
on to live wires while working at the power house. 

According to the Tribune an inquest was held at Hatcham, on 
3rd inst., touching the death of William Tomalin, 37, of 24, Snead 
Street, Deptford. On Tuesday he was working at the Asylum 
Board’s fever hospital, New Cross, and had occasion to use an 
electric lamp. He was seen to fall, and it was supposed that, there 
being a defect in the lamp, he had received an electric shock which 
caused bis immediate death. The jury returned a verdict of 
“ Accidental death, caused by a defective electric lamp." 


The Wilkinson Live-Steam Feed-Water Heater.— 
A letter by Mr. John I, Hall, in our contemporary Engineering, 
states that in some tests at Messrs. Rowntree's works at York, the 
feed-water and steam temperatures were found to be identical, 
both when the feed water was first heated to 210° F. in the economiser, 
and when it was taken from the hot well at 115° F. Mr. Hall also 
counters an objection against the Wilkinson type of heater, which 
suggests that the creation of a cold zone around it in the steam 
space involves the risk of wet steam in the steam pipe, by feeding 
the live-steam feed heater with cold water at 60° F., and measuring 
the boiler shell temperatures at varying distances from the centre 
of the heater. These investigations only revealed a maximum 
variation of 3° F., which, Mr. Hall states, is not to be compared to 
the disparity between steam and feed water from economisers, 
which is usually about 100° F. below steam temperature.” 


Institution and Lecture Notes.—Lonpon Associa- 
TION OF FOREMEN ENGINEERS AND DRAUGHTSMEN.—On Saturday 
last, May 4th, the annual banquet of the above Association was held 
at the Cannon Street Hotel, when some 250 gentlemen connected 
with the engineering profession were present. Mr. Rosenthal 
(Messrs. Babcock & Wilcox) occupied the chair, being supported 
among others by Sir A. John Durston, K.C.B., Engincer-in-Chief to 
the Royal Navy, Mr. John Dewrance, and representatives from 
kindred associations in Glasgow, Birmingham, Leeds, Middlesbro’ 
and Woolwich. After the usual loyal toasts, the chairman proposed 
that of the Association, and said the success of all engineering firms 
was greatly dependent upon the manner in which foremen and 
managers carried out the wishes of the directors, and he appealed 
to those present to support generously the superannuation fund of 
the Association. Mr. T. Mullock, the secretary, responding to this, 
gave particulars of the large amount already paid away by the 
Association. In reply to the toast оѓ Donors," proposed by Mr. 
Watkinson, M.I.M.E., Mr. John Dewrance said he felt the Associa- 
tion was of the utmost importance to employers. He himself had 
been connected with it for many years, and be asked other employers 
in the engineering industry of the Metropolis to come forward and 
belp if they had not already done so. 
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ELECTRICAL SUBVÐYORS’ SocigTY.—A meeting of this newly- 
formed Society, which consists of the experts attached to the 
various fire insurance companies, was held on April 29th. Mr. 
8. G. Castle Russell, M I. E. E., presided, and was gupported by the 
hon. secretaries, Mr. Bertram Chatterton, A. M. I. C. E., and Mr. 
Arthur C. Cockburn, M. I. E. E, F. C. S., and by a large attendance of 
members. A discussion took place upon the question of earthing 
metallic conduit wiring avste ms. The opinion of the meeting was 
taken, and it was unanimously agreed that efficient earthing of 
metallic conduit systems throughout their entire length was 

visable. 
gee House OLD STUDENTS’ ASSOCIATON.— The third 
annual dinner of this Association was held at the Queen’s Hotel, 
Leicester Square, on Friday, 3rd inst. Amongst those present 
were Mr. Robert Hammond, the Patron, Major O'Meara, chief 
engineer to the Post Office, Mr. C. P. Sparks, M.I.E.E., Mr. Hugo 
Hist, M. I. E. E., Mr. John H. Rider, M.LE.E, Мг H. E. M. 
Kensit, M. I. E. E. (vice-president), Mr. Howard Foulds, hon. 
secretary, and members and friends to the number of 110. As is 
customary at these dinners, the speeches were of the briefest 
description, the evening being completed by an excellent musical 
programme, the artistes including, amongst others, Mr. Harrison 
Brockbank, Mr. George Robins, Dr. Byrd Page, and Miss Agnes 


Gordon. 
Bermondsey Electric Lighting.—The following letter 


comes to hand too late for insertion in “Correspondence” 


columns :— 

“The Corporation of the Borough of Bermondsey applied to the 
Poard of Trade last December for a provisional order under the 
Electric Lighting Acts in respect of the portion of the borough 
heretofore known as the St. Olave district. The Board of Trade 
having recently refused the application, а Committee of the Cor- 
poration bas issued a report regretting the result, ‘ because the 
Council had lost a profitable portion of the borough, and because 
the inhabitants of that portion will not be able to get a cheap 


supply of electric energy.’ 
" 4s this report has been published, it is important that the true 


facts should be made known. 

"My company and the London Electric Supply Corporation are 
supplying energy in the St. Olave District, and the decision as 
to the grant of the order depended upon the answer to the question 
whether the corporation or the companies could give the cheaper 
supply, and the refusal of the order asked for by the Corporation 
was based upon the evidence given that we could and were, in fact, 
giving a cheaper supply in the St. Olave District than was given 
by the Corporation in the adjoining district, or proposed to be 
given by them in the St. Olave District. 

“Н, B. Renwick, 


* Secretary, the County of London Electric Supply. 
“London, E.C., May 7th, 1907.” 


Appointments Vacant.— Resident electrical engineer 
fot Wrexham (£200). 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ExzorgicaL REVIEW posted as to their movements, 


Central Station Officials. —The Tunbridge Wells T.C. 
on May 1st adopted the recommendation appointing Mr. HoRACE 
Воот as consulting electrical engineer, mentioned in the ELEC- 
TRICAL REyrRW last week. The recommendation was carried by 
19 votes to 8, an amendment that Mr. Boot should pledge himself to 
be four days a week in the town being lost. Mr. Boot, who has been with 
Tunbridge Wells Corporation for the past 12 years, was approached 
by several Corporations and companies to advise them from time 
totime. We understand that it is Mr. Boot’s intention to continue 
to practise as a consulting engineer, with oftices in London, in 
order to advise Corporations and companies with respect to install- 
ing and carrying on electricity undertakings. : 

Mr. THOMSON, manager of the gas, water and electricity works at 
uo M been appointed gas and waterworks engineer at 

msgate, 

The recommendation to increase the salary of Mr. J. R. P. 
Los, electrical engineer at Stockton-on-Tees, by £50 а year, was 
Mopted by the T.C. on May 2nd. 

Ит. SILLERY, borough electrical engineer, Wrexham, has been 
appointed to a similar position at Partick, Glasgow. 

At the meeting ofthe Belfast Tramwaysand Electric Committee, on 
Monday, Mr. Taos. W. Вгохлм, A. M. I. C E., was appointed electrical 
engineer to the Corporation, in succession to Mr. V. A. H. M'Cowen 
who bas been appointed electrical engineer to the Salford Corporation. 
In 1893, Mr. Bloxam was appointed electrical engineer in charge of 
theelectricity works of the Great Eastern Railway Company, London, 
Where he had the supervision of plant up to 1,200 н.р. In 1897, he 
Was appointed chief assistant engineer at the County of London 
and Brush Provincial Electric Light Co.’s Works, Wandsworth, and 
two years later he was appointed to a similar position to the 
Dover Electricity Supply Co. Nearly eight years ago he was 
appointed assistant manager to the Belfast Corporation's electric 
undertaking. 


Mr. J. C. WurrELkEy has resigned his position as chief assistan} 
engineer at Huddersfield, and taken up duties as assistant manager 
with the Chatham and District Tramways Co. 

Mr. R. H. FENWICK has resigned bis position of shift engineer at 
the Eccles Corporation Electricity Works, in order to take up the 
post of charge engineer at the Beckenham electric lighting and 
traction station. Mr. Fenwick, before leaving Eccles, was pre- 
sented with a case of pipes by the staff and employés of the elec- 
tricity department. Mr. E. J. Gilbert, station superintendent, 
made the presentation, in the unavoidable absence of the borough 


electrical engineer, Mr. H. W. Angus. 
General.—It is announced that the Postmaster-General 


has appointed Mr. J. W. Woops and Mr. A. J. STUBBS, Super- 
intending Engineers, to be additional Assistant Engineers-in-Chief 
of the Post Office. 

Mr. F. Ермомрѕох has been appointed general manager and 
engineer of the Manx Electric Railway Cc., Ltd., in succession to 
Mr. Harold Brown, who is leaving for Canada. 

According to the Review of the River Plute of April 12th, at a 
recent meeting of the Institution of Engineers of the Hiver Plate, 
an illuminated address was presented to Mr. ERNEST DANVERS, 
M. I. E. E., "in view of his forthcoming departure for Europe, and 
as a mark of appreciation for the long and valuable services ren- 
dered to the Institution by him since its foundation. He was the 
second president of it, and had been acting as hon. secretary and 
treasurer for many years.” 

Mr. D. Н. OGLEY, of Stafford, has been appointed Assistant Lec- 
turer in Electrical Engineering at the Royal Technical Institute, 
Balford, to fill the vacancy recently advertised in this journal. 

Mr. Н. R. BEETON, of 18, Austin Friars, has been appointed 4 
director of the Chelsea Electricity Supply Co., Ltd. 

Mr. R. HuuPuniES, of the Malta tramways, has now reached 
this country, and his present address is 36, Elm Grove, Peckham, 
London, 8.E. 

On Wednesday a travelling bag and a silver-mounted walking- 
stick were presented by the staff of the electricity works, Bo'ness, 
N.B. to Mr. F. E. Твотт, who is leaving to take up a more 
lucrative position at the electricity and tramway station, Kirk- 
caldy, N.B. 

Obituary.—lIt is reported that Mn. NATHANIEL Parks, 
an associate of the late Mr. Cyrus W. Field in the laying of the 
first cable across the Atlantic, has died at Deansboro, New York, 


at the age of 82. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Durham Collieries Electric Power Co., Ltd. /83,121).—A 
trust deed dated March 18th, 1907, to secure £150,000 debentures, has been 
registered. Property charged: Land in  Newbottle, Houzhton.le.Springs, 
Durham, forming the site of the company's power station and reservoir, the 
easement or right to lay and maintain cable and pipe lines over lands belonging 
to the Ecclesiastical Cominissioners, certain land in Coverhole, Durham. 
torether with rights to pump water and maintain water mains; the right to lay 
and maintain a cable between the power station, Harraton and North Biddick, 
Durham; 14,993 fully-paid £1 shares in the Houghton-le-Spring and District 
Electric Lighting Co., Ltd.: the sum of £7,683 25. 11d. secured by a certain 
instrument of charge: £10,000 debentures, 6,000 fully paid preference shares 
and 8,000 fully-paid ordinary sbares of £1 each in the sunderland and District 
Electric Tramways, Ltd., and the company's other assets, present and future, 
including unealled capital. Trustees: ‘Trustees, Executors and Securities 
Insurance Corporation, Ltd., Winchester House, E.C. A memorandum of 
satisfaction in full of a charge dated January 25th, 1906, securing £75,000, has 


also been registered. 

British Columbia Electric Railway Co., Ltd. (51,953).— 
This company’s annual return, made up to November 20th, 1906, was filed on 
February 13th, 1907. £300,000 5 per cent. cumulative perpetual preference stock, 
£300,000 preferred ordinary stock, and £400,000 deferred ordinary stock has 
been taken up ont of n nominal capital of £1,500,000 in £300,000 5 per cent. 
cumulative perpetual preference stock, £300,000 preferred ordinary stock, 
£4,0,000 deferred ordinary stock, and 500,000 shares of £1 each. £200,000 
deferred ordinary stock is considered as fully paid, and £837,088 13s. 9d. has 
been paid on the remainder, including £1 158. paid on seven forfeited shares (? and 
including premiums). Mortvages and charges at date of return: 4458, C00. 
(Trust deed to secure perpetual consolidated debentures -not exceeding the 
amount of the paid-up capital, created February l4th, subsequently registered.) 


Charing Cross, West End and City Electricity Supply Co., 
Ltd. (29,122).—This company's annual return was filed on March 26th, when 
80,000 preference, «0,000 ordinary, 50.000 City undertaking preference and 70,000 
City undertaking ordina: y shares had been taken up out ot & nominal capital of 
£2,100,000 in 130,000 preference, 130,000 ordinary, 80,000 City undertaking pre- 
ference and 80,000 City undertaking ordinary shares of £5 each. £5 per share 
has been called up on 80,000 preference, 80,000 ordinary and 80,000 City nnder- 
taking preference shares, resulting in the receipt of £1,200,000. — £350,000 is 
considered as paid on 70,000 City undertaking ordinary. Mortgages and charges: 
£445,730 4 per cent. debenture stock and £472,000 City undertaking 5 per cent. 


debenture bonds. 

Oxford Electric Co., Ltd. (34,685).—This company's annual 
return was filed on March 22nd, when 20,000 ordinary and 3,000 preference 
shares had been taken up out of a nominal capital of £150,000 in 230.000 ordinary 
and 10,000 preference shares of £5 each. £5 per share has been called up on 
16,200. resulting in the receipt of £81,000, £35,550 is considered as paid on 7,110. 
Mortgages and charges: £50,000. : 

Thompson, Ritchie & Co., Ltd. (electrical engineera, London) 
(35,835).— £600 debentures, created March 19th and dated March 20th, 1907, 
charged on the company's undertaking and property, present and future, 
including uncalled capital, have been registered. No trustees. 


A. Reyrolle & Co., Ltd. (70,210).—This company's annual 
return was filled on March 15th, when the entire capital of £20,000 in £1 shares 
(8.000 prefcrenceand 12,000 ordinary) had been tukenup. £1 per share has been 
called up on 8.000 preterence and 5,000 ordinary, resulting in the receipt of 
£13,000. £7,000 is considered as paid on 7,000 ordinary. Mortgages and 


charges: Nil. 
Telegraph Construction and Maintenance Co., Ltd. 


(1,147 c).— This company's annual return was filed on March 22nd, when the 
entire capital of £448,200 in 87,350 shares of £12 each had been taken up and 
paid for in fuil. Mortgages and charges: Nil, 
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Bath Electric Tramways, Ltd. (74,278).—This company’s 
annual return was filed on April 12th, when 75,000 preference, 75,606 preferred 
ordinary, and 30,000 deferred ordinary shares had been taken up out of a 
nominal capital of £230,000 in 75.000 5 per cent. cumulative preference, 125,000 
preferred ordinary, and 30,000 deferred ordinary shares of 21 each. El per share 
has been called up on 75,000 preference and 75,606 preferred ordinary. resulting 
in the receipt of £150,606. 30,000 deferred ordinary ure considered аз fully paid. 
Mortgages and charges: £157,900. 


James & Browne, Ltd. (electricians. &c., Hammersmith), 
(72,872).—Issue on March 26th of £250 5 per cent, debentures, part of series 
created June 29th, 1906, to secure £6,000 charged on the company’s undertaking 
and property, present and future, including uncalled capital. Trustees: J. W. 
Ellis, Portland House, Businghall Street, E.C.; and E. Hughes, 106, Holland 
Road, Kensington. Previously issued of same series: £4,150. 


Northampton Electric Light and Power Co., Ltd. (28,640). 
—This company's annual return was filed on March 21st, when 10 “ A,“ 36,604 
" B" ordinary and 25,040 “ B" preference shares had been taken up out of a 
nominal capital of £100,000 in £1 shares (10 A and 99,990 B'). £61,654 has 
been received. Mortgages and charges: £47,800. - 


South Metropolitan Electrie Light and Power Co., Ltd. 
(47,875).—This company’s annual return was filed on March 20th, when 120,000 
ordinary and 117,968 preference shares had been taken up out of a nominal 
capital of £300,000, in 150,000 ordinary and 150.000 preference shares of £l 
each. £1 pershare has been called up on 117,500 ordinary and 112,600 preference, 
resulting in the receipt of £230,100. £7,868 is considered as paid on 2,500 
ordinary and 5,368 preference. Mortgages and charges: £237,965. 


Hart Aceumulator Co., Ltd. (60,059).—This company's annual 
return was file] on March 26th, when 40,000 ordinary and 7,059 preference 
shares had been taken up out of a nominal capital of £60,000 in £1 shares 
(20,000 preference), £1 per share has been called up on 17,500 ordinary and 
7,059 preference, resulting in the receipt of £24,659. 22,500 ordinary shares are 
considered as fully paid. Mortgages and charges: Nil. И 


Westminster Electric Supply Corporation, Ltd. (27,061). — 
This company’s annual return was filed on March 20th, when 110,000 ordinary 
and 81,279 preference had been taken up out of a nominal capital of £2,000,000 
in £6 shares (200,000 44 cumulative preference). £5 per share has been called 
up, resulting in the receipt of £956,895. Mortgages and charges: £250,000. 


Supplies, Ltd. (Electricians, Liverpool), (82,737).— Issue on 
April 17th of an £500 5 per cent. debenture, part of series created same date, to 
secure £5,000, charged on the company's undertaking and property, present and 
future, including uncalled capital. No trustees. 


London United Tramways, Ltd. (71,844).—An acknowlejg- 
ment of indebtedness, dated April 8th, 1907, creating £318,930 further mortgage 
debenture stock (making with £1,381,000 already created a total of £1,649,930), 
supplemental ton trust deed dated February 26th, 1902, and to three acknow- 
ledgments of indebtedness, one dated July 28th, 1903, and two dated June 13th, 
1905, securing such previous issues, has been registered. Property charged: 
Certain freehold properties, consisting of land at Turnham Green, with the 
power station, car sheds, stables, tramway lines and erections, forming the com- 
pany's Chiswick power station and depot, land at Acton and Richmond, with car- 
sheds and erections thereon, forming the company’s Acton and Richmond 
depóts; land at Hanwell and Hounslow, with buildings thereon, forming the 
company's Hanwell and Hounslow sub-stations, and the company's under- 
takingand property, presentand future, including uncalled capital. Trustees: 
Rt. Hon. Lord Revelstoke and Sir George White, Bart. 


Notting Hill Electric Lighting Co., Ltd. (25,921).— This 
company's annual return was filed on March 15th, when 10,852 ordinary, 2,998 
“u ordinary preference,“ and 550 founders’ shares had been taken up out of a 

nominal capital of £200,000 in 16,452 ordinary, 2,998 “ordinary preference,“ 

and 550 founders! shares; of £10 each. £10 per share has been called up, re- 
sulting in the receipt of £144,000. Mortgages and charges: £64,000. Ditto 
guaranteed jointly by this company and the Kensington and Knightsbridge 
Electric Lighting Co., Ltd., and issued under the Kensington and Notting Hill 
Electric Lighting Companies' Act, 1899 : £178,400. 


Kensington and Knightsbridge Electric Lighting Co., Ltd. 
(26,198), — This company’s annual return was filed on March 2160, when 21,000 
ordinary, 10,000 first preference and 10,000 second preference shares had been 
taken up outof a nominal capital of £350,000 in £5 shares (50,000 ordinary, 
10,000 first preference and 10,000 second preference). 45 per share has been 
called up on 15,968 ordinary, 10,000 first and 10,000 second preference shares, 
resulting in the receipt of £179,810. £25,160 is considered as paid on 5,032 
ordinary. Mortgages and charges: £90,000. Ditto in respect of debenture 
stock issued by this company in conjunction with the Notting Hill Electric 
Lighting Co., Ltd.: £178,100. 


London Electric Supply Corporation, Ltd. (24.957).— This 
company's annual return was filed on March 14th, when 111,000 ordinary and 
69,840 preference shares had been taken up out of a nominal capital of £1,050,000 
in 200,000 ordinary shares of £3 each and 90,000 preference shares of £5 each. 
£3 per share has been called up on 111,000 ordinary and £5 per share on 69,510 
preference, rcsulting in the receipt of £682,360, including £160 paid on 160 for- 
feited shares. Mortgages and charges: £374,395. 


Dixon & Corbitt and R. S. Newall & Co., Ltd. (24,228).— 
This company's annual retnrn was filed on April 5th, when 6,000 ordinury, and 
1,956 preference shares had been taken up out of a nominal capital of £120,000 
in 6,000 ordinary, and 6,000 preference shares of £10 each. £8 per share has 
been called up on 1,706 preference, and £13,618 has been received. £62,500 is 
considered as paid on 6,000 ordinary. and 250 preference. Mortgages апа 
charges: £33,100 debentures, and £2,000 mortgages. 


Bradbury & Co., Ltd. (8,327).—This company’s annual return | 


was filed on April 16th, when 12,631 shares had been taken up out of a nominal 
capital of £90,000 in 15,000 shares of £6 each. £6 per share hes been called up. 
and £83,073 has been reccived, including £7,287 paid on 995 forfeited shares. 
Mortgages and charges: £94,988 debenture stock. A receiver was appointed in 
August last. 


Davies, Kent & Stewart. Ltd. (81,627).—This company's 
annual return was filed on April 19th, when 1,974 preference, and 1,000 
ordinary shares, have been taken up out of a nominal capital of £3,500 in 2,500 

reference, and 1,000 ordinary shares of £1 each. £2,974 is considered as paid. 
ortguges and charges: £1,050 debentures. 


Controls, Ltd. (90,700). —Тһія company’s statutory report, 
made up to March 26th, was filed on Apri] 5th, when seven shares had been 
taken up and paid for in full out of a nominal capital of £2,000 in £1 shares. 
No mortgages or charges registered. 


British United Engineering Co., Ltd. (36.682).—' This com- 
pany’s annual return was filed on Apri] 25th, when 9,882 ordinary and 870 
preference shares had been taken up out of a nominal capital of £25,000 in 
10,000 ordinary shares of £1 each and 3,000 preference shares of £5each. £1 
per sbare has been called up on 4,882 ordinary and £5 per share on 370 prefer- 
ence shares, and £6,729 has been received, leaving £3 in arrears. £6,000 is 
considered as paid on §,000 ordinary shares. Mortgages and charges: £2,200. 
Issue on April 22nd of £300 6 per cent. debentures, part of series created 
January 10th, 1907. to secure £10,000, charged on the company’s property, present 
апа future, ыраш uncalled capital. No trustees. Previously issued of same 
series: £2,200. 


Miners’ Lamp Electric Lighting Co., Ltd. (28,019).—This 
company’s annual return, made up to August 20th, 1906, was filed on February 
26th, 1907; 300 shares have been taken up out of & nominal capital of 8,000 in £5 
shares; £5 per share has been called up on 110, resulting in the receipt of £550; 
£950 is considered as paid on 190. Mortgages and charges: Nil. 


British Power Co., Ltd. (64,780).— This company’s annual 
return, made up to December 3186, 1906, was filed on March 28th, 1907; 6,265 
shares have been taken up out of а nomin^l capital of £250,000 in £10 shares; 
£62,650 has been received. Mortgages and charges: £35,900. 


Chatham, Rochester and District Electric Lighting Co.,Ltd. 
(24,713).--А memorandum of satisfaction in full of a mortgage debenture dated 
June 12th, 1901, securing £9,000, has been filed. 


CITY NOTES. 


West India and Panama Telegraph Co., Ltd, 


Tux report for the half-year ended December 31st, 1906, says that 
the amount to credit of revenue is £34,203, against £28,032 for the 
corresponding half-year of 1905. "The expenses have been £21,612, 
against £23,232, leayir g a balance of £12,592, to which is added 
£1,548 interest on investments and £313 brought forward from last 
account, making a total of £14,452. It is proposed to pay 8s. per 
share on the first preference shares, being 2s. balance of arrears— 
£3,456— and бв. dividend six months to December 31st, 1906— 
£10,369, leaving а balance to current half-year's account of £627. 
The traffic receipts for the six months show an increase of £5,461, 
as compared with those for the corresponding period. The share- 
holders will remember that in May, 1902, the Dominica-Martinique 
and Martinique-St. Lucia cables were interrupted and partly 
destroyed by the eruption of Mont Pelé, Martinique, and that, 
owing to the subsequent volcanic disturbances, it was thought 
desirable to postpone the work of repairing them. The directors 
now report that, in March last, the work of restoration was 
effected, the two cables being joined up into one between 
Dominica and St. Lucia, instead of being landed at Martinique. 
The cost will appear in the next half-yearly accounts. 
The completion of this work re-establishes the duplication of 
the company’s cables between Cuba and Trinidad. The 
disastrous earthquake which occurred in January last, in Jamaica, 
destroved the company’s office and several miles of the land- 
lines in and near Kingston. Fortunately, the members of the 
staff, with one exception, escaped personal injury; and, owing to 
their prompt and energetic action, telegraphic communication was 
re-established within a few hours. A temporary office was opened 
at Bull Bay, a few miles outside the town and beyond the limit 
of the devastated area, thus affording the Governor and public of 
Jamaica the only telegraphic means of communicating with the 
rest of the world at the time of the catastrophe and during the 
events which followed. The Jamaica-Colon cable was also inter- 
rupted by the earthquake, and has since been repaired. For- 
tunately the company’s four cables, which land at the eastern end 
of the island, were, uninjnred. Telegrams relating to the Mansion 
House Relief Капа were transmitted free of charge over the cables 
of this and connecting companies. Certain losses have been sus- 
tained by the staff in Kingston owing to the partial destruction of 
their homes; and, at the meeting, the shareholders will be asked 
to sanction payment of them. 


Perth (W.A.) Electric Tramways, Ltd, 


THE eighth ordinary general meeting of the company was held on 
May 2nd at Salters’ Hall Court, Cannon Street, Mr. Allen P. H. 
Stoneham presiding. 

The CHaIBMAN, in moving the adoption of the report (see Etec- 
TRICAL Review, April 26th, page 691), said he again had to con- 
gratulate the shareholders on a satisfactory balance-sheet, but, as 


they knew, the greater the traffic the greater was the necessity for 


increased capital expenditure, increased traffic meant more cars, 
larger sheds, and more turnouts from the track. From the com- 
parative summary of accounts they would see that their profits 
during the last four years, if they could have drawn the cash, would 
have been sufficient to enable them to pay much larger dividends 
than they had been able to recommend, but they had had to expend 
the money on capital purposes, and thus deprive themselves 
accordingly of dividends. But what could they do? They desired 
to please thcir shareholders, and they must please their customers— 
the travelling public, and they must please the local authorities 
without whose goodwill they could not succeed. The result was 
that the shareholders had to provide more capital, which was not 
easy when no one was investing, or else give up part of their profits 
and reinvest them in cars and extersions instead of utilising them 
for dividends. The latter was the course they had adopted—a 
course they had been compelled to adopt to please their customers. 
They bad to pay income-tax on those profits just the same as if 
they had received them, whereas much of it had gone on capital 
outlay. They had spent upwards of £22,000 in that way, and paid 
£1,100 income-tax upon it, although they had not touched a single 
penny of it. It did seem rather hard, for although the dividend 
was 5 per cent., it amounted to less than 1 per cent. per annum 
since the formation of the company, but had they been able to 
divide all they showed as made in the profit and loss account of the 
last four years, the ordinary shareholders would have received on 
an average 4 per cent. instead of 1 percent. However, there were 
harder cases than theirs. Perth was a growing city, and they must 
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devise some means of providing capital, unless it was to come ont 
of revenue, and they were to be deprived of their dividends. They 
were all averse to increasing the capital of the company, but they 
hoped next year to submit some scheme for the consideration of 
the shareholders. It would probably be that they would form an 
auxiliary company, but they might depend upon it that whatever 
they recommended would be carefully considered in the interests 
of both classes of shareholders. They would remember that the 
directors were asked to obtain a quotation for shares of both 
classes on the Stock Exchange. They had obtained a quotation for 
the ordinary shares, but they were advised that it was useless to 
apply for a quotation for the preference shares, as they were held 
in large blocks, and until they were more distributed, it would be 
useless to apply. Не hoped that before long а satisfactory 


arrangement would be made by which a sufficient number of pre- . 


ference shares would be offered for sale for the purpose of obtaining 
a Stock Exchange quotation. When the company was formed, they 
would remember it was very difficult to raise the capital, and 
unless he and a few sanguine persons had come to the rescue, 
the concession would have been forfeited. The concession was 
hawked about the city for months, and had he not found the first 
capital, there would have been no tramway, and the concession 
would have elapsed. At that time the estimated profits to be made 
varied from £16,000 to £30,000 a year, and London financiers 
scouted the idea that £16,000 would ever be made, but last year the 
profits were £35,000. Those profits would never have been made 
had they kept to the rule of spending the exact sum on capital 
originally intended. They originally intended to build 17 miles, 
but they now had 26 miles, and the principal factor in their 
success was the building of the 2? miles in Subiaco, and their success 
had been made through the suburban extensions during the last 
four years, during which time their profits had increased 350 per 
cent. The suburban extensions were the only way to make 


success. 
Mr. CHaBLES WREN seconded the motion, and the report was 


adopted. 


Auckland Electric Tramways Co., Ltd. 


Мв. C. О. TEGETMEIER presided on Tuesday at the annual 
meeting held at Donington Hout e 
In moving the adoption of the report (see ErEkcTRICAL REVIEW, 
May 3rd, p. 735), he said that the traflic receipts represented 
an average of £6,800 per route-mile, an increase of about £300 per 
route-mile over the previous year. They had carried the whole of 
the population more than 300 times in the year, which was 
exceptional in the record of tramway undertakings. Progress in this 
direction still continued. The increased business done in 1906 had 
not been accompanied by auy material increase in expenses, for the 
average expenses per passenger showed a decrease, while the 
average receipts per passenger showed a slight increase. Although 
the expenses under all heads were very much greater than in 
dmilar undertakings in this country, the proportion of expenses 
to receipts worked out at the very satisfactory figure of 55 per cent., 
з reduction of 3 per cent. as compared with the preceding year. 
At the close of the year they had 60 cars in stock, an increase of 
five. At the last annual meeting he stated that they had not 
sufficient cars in stock, and that some months previously they had 
ordered five more cars. Shortly after this they ordered five 
further care, which would bring the total number up to 65. At 
this time last year they fully expected that some, at least, of these 
10 cars would be speedily available for service in Auckland; but 
unforeseen delays occurred, both in this country, where they 
obtained the trucks and electrical equipment, and in Auckland, 
where it had been their policy to get the car bodies built, and it 
was not until the latter months of tbe year that the first five of 
these cars were available for carrying traffic. The delay 
had been very unfortunate, especially in view of the remark- 
able and continuous, and unforeseen developments of the 
trafic. They were taking effectual steps to avoid any 
thortage of rolling stock in the future. In the course of a few 
months the total number of cars would -be increased to 72. 
The expenses showed little variation from those of the previous 
‘year, Power and running expenses had increased by £1,139 owing 
to the increased mileage run. Repairs and maintenance showed a 
decrease of £639, and administration and general expenses a 
decrease of £400. The rental and percentage of profits payable to 
the Auckland City Council had increased from £2,683 to £3,246. 
The Council were entitled to a percentage on the profits available 
for distribution, made within the City. In future it was proposed 
to adopt a new method, which would differentiate with more exact- 
hess between the receipts within the City and the receipts outside 
the City. The important question of the amount to be set aside to 
meet depreciation and renewals had had very serious consideration. 
He did not think there had been sufficient experience of electric trac- 
Поп to enable them to say with any exactness what proportion of the 
receipts or of the amount per car-mile run should be set aside 
annually to meet renewals and depreciation, аз distinct from 
ordinary expenditure on repairs and maintenance; but it was 
obvious that provision for this purpose must be made before the net 
Profits available for distribution could be accurately stated. The 
‘mount of such provision must necessarily depend upon the parti- 
cular circumstances of each undertaking. The system at Auckland 
Was worked to a very high degree of its capacity, and the wear and 
„upon all parts of it was correspondingly great. The board 
Considered it essential that adequate provision should be made each 
тат for the expenditure they would have to incur in the near 
ature upon renewals and reconstructions necessary to reinstate their 


depreciating assets. Last year they spent £16,915 on ordinary 
repairs and maintenance, which was charged to revenue. They 
also spent £865 on permanent-way renewals, and this amount had 
been charged to depreciation account. During the present year,the 
account would be charged with very considerable expenditure in 
respect of the reconstruction of the track in Queen Street. The 
work, which was commenced in January last, was now almost, if 
not quite, completed. It had been very cxpensive, but it would 
prove an effectual remedy for the difficulties encountered there. 
The £10,000 set aside out of last year's revenue would bring the 
depreciation account to £41,134, and the amount represented a 
reasonable estimate of the requirements of the position. The 
reserve fund, which would be established by the application of 
£12,500 from last year’s profite, would be available for general pur- 
poses. Since the close of the ycar new capital had been raised by 
the issue of £50,000 in 6 per cent. preference shares. The bulk of 
the new shares had been placed in Auckland. At the present time 
about £130,000 of the capital was held in Auckland by about 140 
shareholders. A considerable portion of the new capital would be 
needed for the extensions in the Mount Eden district. They had 
decided to construct these as double lines throughout, and the work 
would be commenced as soon as the necessary preliminaries had been 
completed. The cost of the new cars and of the considerable addition 
to the plant at the power station, increasing it from 1,525 to 2,125 KW. 
capacity, were further items of capital expenditure to be met during 
the current year. Since the last meeting he had visited Auckland, 
and was very much impressed with the great progress that had been 
made tbere— progress which had been greatly facilitated by the 
company's enterprise in the development of electric tramway com- 
munication. Mr. J. J. Walklate was now on his way to Auckland 
to take up the position of general manager and engineer to the 
company. Mr. Walklate would have as his assistant in the electrical 
department Mr. Wilkes, who had had considerable experience of 
tramway undertakings in this country. 

Mr. C. SHIRREFF HILTON seconded the motion, and, in doing to, 
referred to the value of Mr. Tegetmeier's services to the company 
in bis visit to Auckland. Mr. Garcke was also there, he having 
been able to include Auckland in his tour. Mr. Garcke, as repre- 
senting the largest shareholders in the concern, came back much 
impressed with what he saw and with great confidence in the 


future. 


Gravesend and Northfleet Electric Tramways, Ltd. 


Мв. W. G. Bonn presided at the meeting held at the oflices on 
Monday last week. Не said that during the year there had been 
а marked improvement in the financial result of the company's 
operations. In spite of the improved showing of the undertaking, 
the directors had not been able to recommend an increased distri- 
bution to the shareholders. In view of the depletion of the reserve 
and renewals fund, the directors had considered it essential that 
а certain proportion of the sum carried to balance-sheet should 
be set aside to meet future contingencies. The depletion of the 
renewals fund had arisen almost entirely from the necessity for 
writing off the loss incurred when the company got rid of 
eight out of its ten bogie cars, and substituted therefor 
cars more suitable to the conditions which obtain in Gravesend. 
At the present moment they possessed 14 single-truck cars (four of 
them brand new), two big bogie cars and two small demi-cars. 
They were now, therefore, in possession of three different types of 
car, and were in a position to cope in the most economical manner 
possible with Gravesend conditions. In regard to passengers 
carried the year was a record one, the numbers carried being over 
3,400,000, and had it been possible to maintain the average fare 
per passenger at the 1903 figure (their year of maximum working 
profit) the shareholders would have reaped а more reasonable 
return on the capital invested by them in the undertaking. Owing, 
however, to certain peculiar conditions, a much larger number of 
2d. stages than would be desirable in the abstract were practically 
forced upon them, with the result that they carried last year more 
than half their passengers at a 1d. ; 1,869,671 to be exact. So far 
the 1907 receipts had shown no signe of falling away from the 1906 
standard, and if their endeavours after further economy met with 
success, the net outcome of the present year's working should be 


full of interest. 


Eastern Telegraph Co., Ltd. 


TEE directors’ report states that, in accordance with the resolution 
of the last general meeting, they now submit the accounts for the 
three months ended December, 1906. The revenue for the period 
amounted to £326,622, from which are deducted £101,674 for the 
ordinary expenses, and £15,270 for expenditure relating to main- 
tenance of cables, depreciation of spare cable, sundry differences 
in exchange, and income-tax payable abroad, leaving а balance of 
£209,678, to which is added £117,090 brought from the preceding 
account, making a total available balance of £326,767. After 
providing for income-tax payable in England, interest on mort- 
gage debenture stock, and dividend on the preference stock, which 
in all absorb £42,015, there remains a balance of £284,752, out of 
which the directors have placed £3,500 to the reserve fund for 
maintenance of ships, and £150,000 to the general reserve fund. 
They now recommend a final dividend on the ordinary stock of 11 
per cent. and a bonus of 2 per cent., amounting together to £130,000, 
both payable on the 15th inst, free of income-tax. and making, 
with the two previous payments on acconnt, a total distribution 
of 5? per cent. for the nine months ended December 31st, 1906. It 


is proposed to carry forward £1,252. 
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Market Drayton Electric Light and Power Co., Ltd. 


Тнк directors’ report for 1906 states that the company has again 
made progress during the year, the total connections being increased 
from 8,226 to 8,772 equivalent 8-c.P.lamps. The profit on working 
amounts to £535, which, with the balance of £346 brought forward 
from last year, gives a total of £881 to be dealt with. The directors 
propose to write off £90 from the preliminary expenses, to carry 
£380 to the reserve for renewal fund account, and carry forward the 
balance of £410. The units sold were 52,631 ; used on works, 18,895 ; 
and not accounted for, 3,005. 


Great Northern Telegraph Co., Ltd., of Copenhagen. 


From an official report of the general meeting held at Copenhagen 
on April 27th, we gather that the chairman and managing director, 
Commodore E. Suenson, D. R. N., said that in 1906 there were 20 
interruptions on 11 of their cables in Europe and 12 interruptions 
on six of the Far East cables, exclusive of the Vladivostock- 
Nagasaki cables. 'The olderof these latter was repaired in January, 
1906, after two years of inactivity, whilst the other was repaired 
on October lst last only. Ice, and later on the difficult and 
dangerous removal of the floating mines laid during the war for the 
defence of Vladivostock, prevented an earlier repair of this cable, 
which consequently remained closed for nearly 32 months. Of the 
three cable steamers, H. C. Ursted had been actively employed in 
Europe for 110 days, whilst in the Far East Store Nordiske had 
been on active service for 112 days—37 of which were for the account 
of others—and Pacific for 108 days, of which 11 were for the 
account of others. The year's cable work had thus been almost 
equally divided between thethreesteamers, Although the enforced 
inactivity of the Vladivostock route owing to the Russo-Japanese 
war, was, of course, greatly to be regretted, still it had had the 
advantage of leading to a matcrial improvement of the Kiachta 
(Peking-Irkutsk-St. Petersburg) route, which was incontestably the 
shortest telegraph line between Europe and the Far East, and 
which ought to be the quickest as well. In fact, owing to the com- 
^ bined efforts of the company and the Imperial Russian and Chinese 
Telegraph Administrations, the service vió Kiachta had now been 
so much improved that a telegram from Peking to England was 
retransmitted twice only, viz, at Irkutsk, where the company’s 
Danieh staff since January 1st, 1907, had had full charge of the 
direct service to Peking, and at St. Petersburg, where the company’s 
station was in direct working with Newcastle-upon-Tyne. The ser- 
vice with Germany (Berlin) was just as direct, whilst telegrams to 
London and Paris were subject to only one retransmission more. 
The Japanese traflic would, of course, benefit proportionately 
by the improved service viá Russia, but unfortunately the chauvinistic 
feelings engendered by the war had to be taken into consideration, 
in estimating the real effect of the improved service on the public. 
As a matter of fact the Japanese telegraphing public had, since the 
beginning of the war and up to the present date, made very little 
use of the routes 174 Russia. The Iceland cable was successfully 
laid durjng the months of July and August last year by the cable 
steamer Cambria, belonging to the Telegraph Construction and 
Maintenance Co. The final completion of Iceland's telegraphic 
connection with the general system of the world took place on 
September 29th by the opeuing for traffic of the overland line 
between Seydisfjord and Reykjavik, the capital of Iceland. The 
construction of this line, which was carried out by the Icelandic 
Government, was exceedingly difficult owing to the hilly country, 
the severe climate and the absence of carriage roads. The main- 
tenance of these internal lines might therefore prove rather difficult. 
No interruption of the cable had taken place as yet, although it was 
much exposed to injury from the numerous fishing veesels. During 
1907 the company's European system would receive another import- 
ant addition—viz., a new cable between Russia (St. Petersburg- 
Libau) and Denmark, thus duplicating the old Libau cable. The 
want of this duplication had been felt since the company established 
its own station at St. Petersburg in 1904; the new cable would 
therefore form a very valuable addition to the system, because it 
would also create a direct submarine connection with the Russian 
capital, thus avoiding the disadvantages often resulting from a com- 
bination of cables and long landlines. The length of the cable 
would be about 800 n. m.; it would be composed of exceptionally 
heavy types in order to withstand the dangers arising from the low 
depths of water in the Baltic, and particularly in the (iulf of 
Finland. Тһе contract for the manufacturing and laying of the 
cable has been given to the Norddeutsche Seekabelwerke, at 
Nordenham, not for want of confidence in our old and proved 
contractors, the Telegraph Construction and Maintenance Co., who 
have on the contrary once more proved the excellence of their 
work by the highly satisfactory way in which they carried out the 
Iceland contract last year, but solely because the German works, 
which enjoy an excellent reputation, twice quoted the lowest price." 
The cable would be laid as soon as possible after the breaking up 
of the ice on the Neva and inthe Baltic. That the company was able 
to report the extension of its Russian concessions till 1926, although 
on less favourable terms than hitherto, was due, partly to its having 
agreed to establish the above new connection, which would cost а 
considerable amount, both in capital outlay and in working expenses, 
and partly to its having undertaken to work the Kiachta line from 
Irkutsk with an entirely Danish staff. Besides these additional ex- 
penses it would also have to bear a considerable loss through the 
reduction of the subsidies formerly granted as compensation for 
working the cables in Russia. Similar sacrifices were imposed by 
the Danish and Swedish Governments when the conces- 
sions in these two countries were prolonged in 1904 and 1906, 


The company's large receipts during the last 10 years, and the 
exceptional amounts paid to the shareholders as bonus for some 
years past, had encouraged the concessionary Governments to make 
increased demands. The great historical events of later years had 
created great difficulties for the company in ita efforts to safeguard 
the company’s interests in the Far East, particularly in China and 
Japan. As the pioneers of the electric telegraph in these countries 
they had to bear-the initial risk, dangers and los3es, but it would 
be uogratefal not to admit that, particularly during the last 10 
years, the risks which shareholders ran in former days had been 
amply compensated for by the large dividends and the increase of 
the reserve funds. No wonder that Japan and China, now 
limitrophe countries, felt inclined to emancipate themselves from 


. eertain privileges formerly granted to the company which limited 


their free action as to the exchange of their telegraphic traffic. As 
foreseen long ago, the decrease of the traffic made itself very 
seriously felt at the return of more normal conditions in the 
countries connected by the company’s cables. It was the enormous 
Press and Government correspondence in particular which had de- 
creased, without being compensated for by а corresponding increase 
of the private and commercial traffic ; at the same time the two new 
competing lines in the Far East, the Commercial Pacific Cable Co. 
and the German-Dutch Co., had commenced to take their share of 
the traffic. Compared with the previous year, the revenue account 
showed a decrease in traffic receipts of £97,342. As to expenses, 
salaries and wages had increased by £5,802, and they must be 


prepared for a further rise in connection with this item; new . 


stations had been established at Thorshavn, Seydisfjord and 
Irkutsk, and it had become necessary to increase the salaries of the 
staff in China and Japan, where the increased cost of living, 
occasioned by the war, seemed to have become permanent. To the 
dividend equalisation fund had been added only the ordinary 
interest of its capital and the small sum of £22,222, although it was 
to be foreseen that the company would have to draw heavily on the 
fund in order to avoid a too sudden reduction of the bonus in the 
future. In this connection it should not be overlooked that a 
dividend of only 1 per cent. represented £15,000, and that the 
bonuses of the last few years had been altogether exceptional. 


\ 


Midland Electric Corporation for Power 
Distribution, Ltd. 


THE directors in their report for the year ended December 31st, 
1906, state that the improvement noticed in the report for the 
previous year continues. The gross revenue has increased from 
£13,646 to £20,388, and the debit to the net revenue account has been 
reduced from £14,632 to £11,392. During the year under review, 
the two turbo generator sets referred to in the last report have been 
installed at tne generating station, and are now working satis- 
factorily. An additional sub-station at Darlaston has been built 
and fully equipped, whilst another at Willenhall is in course of 
erection. Since the commencement of the present year, Mr. 
Thomas Parker and Mr. Crosland Taylor have felt compelled 
(owing to pressure of private business) to resign their positions as 
directors, and Mr. G. H. Nisbett, a gentleman of cousidersble elec- 
trical experience, has been elected a director. Mr. Nisbett’s 
election will lr: submitted to the meeting for confirmation. Messrs. 
Chalmers, Wade & Co. offer themselves for re-election as auditors. 

The generation of electricity cost £8,754, and distribution 
£2,253. Sales of energy produced £20,040, and meter aud other 
rents £348, so that there is & balance of £9,381 carried to net 
revenue. From this have to be deducted management expenses, 
£4,910; rent, rates and taxes, £1,117; debenture interest 
requires £11,250, and for premium for guarantee of debentares, 
£2,500; other interest £694, and sundry other small items, the net 
result of allthis being a debit balance of £11,392 for the year. This 
increases the balance at debit to £60,946. The auditors in their 
certificate state that no depreciation has been written off machinery 
and plant. - 

A note in the general balance-sheet shows that the liability to 
contractors for the new turbo-generator sets not certified by the 
engineer is not included in the accounts. 


The National Electric Construction Co., Ltd. 


TuE meeting of this company was held on Monday at Winchester 
House, Mr. L. B. Schlesinger presiding. 

The CHAIRMAN in moving the adoption of the report (see ELEC- 
TRICAL REVIEW, May 3rd, page 737), reminded the shareholders 
that when they last met he told them that the company had plenty 
of remunerative work in hand, which he hoped would enable them 
to show better results for 1906 than for the previous year. The 
profits made had realised his expectations, and had once more shown 
в substantial increase; the gross profits amounted to £41,714, as 
compared with £32,356, while the net profits totalled £30,034, as 
against £23,585 in the preceding year, an increase of £6,500—a very 
gratifying result. The undertakings in which the company were 
financially interested had made satisfactory progress. The Mussel- 
burgh undertaking had made a profit in spite of the bad weather in 
Scotland last year—sufficient to pay the debenture interest and the 
dividend on the preference shares, with a substantial amount to 
reserve, although the earning power of the electric lighting 
scheme had not yet been fully developed. They had expected 
to make a start on the extension of the line to Port 
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Seton, but the matter had been delayed owing to the 
Musselburgh company not seeing their way to accepting the con- 
dition of the Musselburgh Corporation for the laying down of a 
small piece of line about half a mile in length. An inquiry had, 
however, been held, and the Committee of the House of Commons 
last Monday passed the order on fair terms, in spite of the 
Musselburgh Corporation’s objections. The extension would be 
leted as soon as possible, and he had been advised that when 
completed the line would earn sufficient profits to pay a substantial 
dividend on the ordinary shares. They had over 20,000 ordinary 
shares of £1 each in that company, which were not valued in the 
investments, во that if their expectations were realised they would 
receive a further income from that source. Portions of the Torquay, 
Mexborough, and Rawmarsh tramways were now opened, and the 
traffic receipts were satisfactory, and the results went to show 
that the company had valuable property in the shares 
held in those tramway companies. The company was also 
making satisfactory progress with the Rhondda Tramways, 
and they hoped to have the work completed before the end 
of the year. They had arranged to get their current from 
the South Wales Power Co., and terms had practically been 
arranged, but the company was not now in a position to give them 
the supply, owing to its financial troubles, and the company would, 
therefore, have to build a power station of its own. The capital of 
the company would have to be increased in order to do that, but 
from a profit-earning point of view, the undertaking would not be 
prejudiced in any way thereby; as a matter of fact, their con- 
sulting engineer bad told them that the saving in the price of cur- 
rent would compensate them for the extra capital expenditure 
incurred. They had secured concessions for tramways in West 
Yorkshire, Folkestone, Sandgate and Hythe, and the City of Oxford. 
Inthe case of West Yorkshire, Folkestone, Sandgate and Hythe, 
they һай obtained Parliamentary powers, notwithstanding con- 
siderable opposition. The Oxford Tramway Bill had already been 
passed by the House of Lords' Committee, and they did not think 
there would be any difficulty when they appeared before a Com- 
mittee of the House of Commons. The company considered that in 
those schemes they had three of the best tramway undertakings 
in England, and under favourable conditions there ought 
to be no difficulty in finding the capital for them. The 
Dolter system of electric traction had been laid down in 
the case of Mexborough, Torquay and Hastings, and should 
it prove satisfactory, it would be used at Folkestone and Hastings, 


comp 


where the overhead system was not permitted. They had pro- 


cared an extension of five years with the Dolter Electric Traction 
Co., Ltd., under which their company were to be the sole contractors 
for laying their surface-contact system for a certain period, and he 
trusted that the contract would be the means of bringing good 
and profitable business to the company for the next seven or eight 
years. *ТПеу had secured a contract for a tramway between 
Dewsbury and Osset, in Yorks, but the capital was being provided 
by the local authority. The company were going to manage the 
trams for a period of 42 years, taking all the protits, and in return 
they were to guarantee the interest and si! king fund, and to repay 
the capital during that period. Не believed that the line would be 
в profitable under'aking. The interests the company had taken in 
construction syndicates had taken up a considerable portion of 
their capital for the time being, but when the undertakings had 
beenat work fora year or 80, there ought to be no difficulty in realising 
all or part of their holdings. Over and above the profits on the 
construction of the lines, the construction syndicates should bring 
them in substantial profits, The syndicates were formed for the 
purpose of advancing money necessary to construct the lines, and 
in return the company got debentures, preference and ordinary 
shares in the companies so formed; and it was expected that the 
securities во received would be considerably in excess of the capital 
of the Construction Syndicates, thus bringing a substantial profit 
to the shareholders. The company had decided to issue £75,000 
oper cent. debentures, and they would be secured by a specific 
charge on the investments of the company of a certified value of 
not less than £100,000, which would be transferred to trustees. A 
sinking fund policy was to be taken out with a first-class insurance 
company to provide for the redemption of the debentures at 
maturity. The sinking fund would cost about £1,500 per a unum, 
and would be a reserve which could not be used in the business of 
the company. Provision would be made to pay off the debentures 
at 105 per cent. before the maturity, should the company realise their 
securities, and not be able to find other remunerative schemes to 
put their money in. In conclusion, the chairman paid a warm 
tribute to all the members of the staff, and remarked that thanks 
usd due to them for the excellent work done by them during the 
. year. 
Mr. J. Cann-Saunpers seconded the motion, and the report was 


adopted, 


Western Telegraph Co., Ltd.—The directors’ report 
for the half-year ended December 31st, 1906, states that the revenue 
amounted to £340,687 and the working expenses to £128,095. After 
Providing £16,000 for debenture stock interest, and £3,416 for 
шеит, there remains a balance of £193,177 ; to which is added 
sum of £2 663 brought forward from June 30th last, making a 
53 of £195,840, First and second interim dividends, amounting 

£62,379, have been paid, and after transferring £100,000 to the 
ота reserve fund, £5,000 to the maintenance ships’ reserve fund, 

0,000 to the marine insurance fund, and £10,000 to the land and 

uildingg depreciation fund, there remains a balance of £8,461, 


Which ig carried forward. 


° 4 
West African Telegraph Co, Ltd.—The directors 
report for the year ended December 31st, 1906, states that the 
revenue amounted to £66,158, from which is deducted £15,506 for 
the ordinary expenses, and £9,224 for expenditure relating to 
maintenance of cables, leaving a balance of £41,428, to which is 
added £1,511 brought forward from the preceding year, making a 
total available balance of £42,939. The £1,540 has been provided 
for income-tax, £30,000 has been transferred to general reserve 
fund, and an interim dividend of 2 per cent. (free of income-tax), 
absorbing £4,622, was paid on December 1st last. The directors 
recommend the payment of a final dividend of 2 per cent. (free of 
income-tax), making, with the interim distribution, 4 per cent. for 
the year, the balance of £2,155 being carried forward. 


Willans & Robinson, Ltd.—At an extraordinary 
general meeting held last Friday, at Cannon Street Hotel, the 
resolutions passed at the previous meeting for reducing the capital, 


were confirmed. 


France.—The balance-sheet of La Compagnie Francaise 
pour l'Exploitation des Procedes Thomson-Houston for the last 
financial year shows a profit of £103,168, ont of which a dividend 
of 274 fr. per share, which will absorb £88,000, is being declared. 


Belgium.—The balance-sheet of the Antwerp Telephone 
and Electrical Works, of Berchem, Antwerp, for the last financial 
year shows a loss of £34,114. 


West Coast of America Telegraph Co., Ltd.—The 
report for 1906 states that the gross receipts amounted to £68,048, 
as against £50,808 in 1905. The working expenses were 
£34,173, a8 compared with £31,114. After providing £6,000 for 
the interest on the 4 per cent. debentures and £800 for the interest 
on the 4 per cent. income bonds, there remains £27,074, plus 
£1,661 brougbt forward. Of this amount £22,000 has been placed 
to the general reserve fund and £2,000 to the maintenance ship's 
reserve fund, and the directors recommend a dividend of 23 per 
cent., leaving £1,922 to be carried forward. 


Ascot District Gas and Electricity Co.—At an extra- 
ordinary general meeting held at 50, Cannon Street, E.C., last week, 
the directors were authorised to raise additional capital by the issue 
of £8,000 4 per cent. perpetual debenture stock and 1,000 7 per cent. 
ordinary shares of £10 each, for the supply of electricity in the 
company’s area of supply. Since the last meeting of shareholders 
the directors had obtained tenders for all the plant and mains 
necessary. These tenders, which they proposed to accept as soon 
ав the capital was issued, amounted to £14,589. The board did 
not propose to lay mains in the whole of the compulsory area at 
first, but to confine the operations of the company to Sunninghill 
and Sunningdale, where there was likely to be the most immediate 


demand. 


Stock Exchange Notice.—Application has been made 
to the Committee to allow the following securities to be quoted in 
the Official List :— * 

Birmingham and Midland Tramways, Ltd.—Further issue of £152,287 44 per 
cent, first debenture stock. | 


Edmundson's Electricity Corporation, Ltd.— The 
board have issued a circular to the shareholders, in which they state 
that the results of the company’s operations for the past year not 
having reached their expectations, in view of the prospective 
financial requirements of the company, they consider it more 
prudent not to pay the dividend on the preference shares due on 
May 1st. The board say that they much regret to have to take 
this course, but they are satisfied that in the circumstances this 
decision is in the best interests of both classes of shareholders. 


Official Announcements re Companies. — The 
following companies have been struck eff the register :— 
Electric Battery Case and Fittings Syndicate, Ltd. 
Electric Dunite Syndicate, Ltd. 
Electric Lamp Renovating Co., Ltd. 
Electrie Vehicle Co. of Great Britain, Ltd. 
Freshwater and Totland (1. W.) Electricity Supply Co., Ltd. 
Monte Video New Tramway Co., Ltd. 
Northern Engineering Co., Ltd. 
R. Cundall & Sons (1905), Ltd. 
Torquay El ctro-Therapeutic Institute, Ltd. 
Tramway Traction Co. of South America. 

Eastern Extension, Australasia and China Tele- 
graph Co., Ltd.—The report for the half-year ended December, 
1906, states that the gross receipts were £296,393, against £317,100 
for the corresponding half-year of 1905. The working expenses, 
including £12,854 for maintenance of cables, absorb £139,649, 
against £135,597 for the corresponding period of 1905, leaving a 
balance of £156,844. The net profit for the half-year was £138,385. 
After adding £88,958 brought forward, there is an available balance 
of £227,344. One quarterly interim dividend of 11 per cent. has 
been paid for the half-year, and it is proposed to distribute another 
of like amount on the 16th inst., making a total dividend of 5 per 
cent. It is also proposed to pay a bonus of 4s. per share, or 2 per 
cent., making a total distribution of 7 per cent. for the year; 
£75,000 has been transferred to the general reserve fund, and 
£17,344 carried forward. The company's New Zealand and China 
cables have been partially renewed during the year, and the cost 
(444,160) has been charged against {һе general reserve fund. With 
& view to further improving telegraphic communication with the 
Far East, the directors have obtained a concession from the Dutch 
Government for the laying апа working of а submarine cable 
between Java and the Cocos Islands. The communication is ex- 
pected to be opened towards the end of the current year, and will 


provide an alternative route for the company's traffic. 
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ELEOTRIO TRAMWAY AND RAILWAY 


TRAFFIO RETURNS. 


Тоц. | Beceiptator No.) = , Bouie 
miles 


open. 


1,756 | 14°4 
85 8 


Belfast ee ee 
Birkenhead .. ee 
Birmingham Corp. 
pe крои ^ РЯ Bs 
ackpool Corp. .. 

[T] -—Fleetw'd e 
Bolton s es 
Bournemouth és 
+ Bradford ee ee 
Brighton  .. же 
Bristol ee ee 
Brit. Elec. Trao. Co. 
Airdrie ea ee 


Cavehill 
Devonport 
Gateshead.. 
Gravesend 
Greenock .. өз 
Hartlepool ае 
Kidderminster .. 


Merthyr ee ee 
fMetropolitan  .. 
Middleton.. e 
Mid. Joint Com'tee 


Oldham — Ashton 
Peterborough .. 
Potteries .. 85 


В. Metropolitan 2s 


Worcester. © 
Wrexham.. э 
Yorks. Wool. Dist. 
Miscellaneous .. 


Oardiff as — 


Carlisle МИ es 
Chatham and Dist. 

Cork .. s es 
Croydon T .. 
Darlington oe $ 
t Darwen  .. ә 
4 Dover va so 
Dublin oe si 
Dundee T 
East Ham .. 
Exeter ге 
Glasgow vis 
Hastings 


Huddersfield 
Hull .. n $ 
Ilford vi Ў 
Iikeston és А 
Ipewich гә : 
Isle of Thane 


Lancashire United 
Leeds Ра 
Leicester .. 
Leith .. ә 
Liverpool .. 
| L. C. C. oe 
London United 
Lowestofe .. 
Manchester 
Newcastlo .. 


Bunderland .. 
Bwindon is 


Baker 8$.- Waterloo 
Cen, London Riy. 
Ону & B. Lon. Rly, 
Dublin-Lucan Rly. 
G.N. and City Rly. 
G.N., P'dy. & Brmp. 
L'poo! Overh'd Rly. 
Mersey rel oe 
Me tan Riy. 
Met. District Rly. 
+Anglo-Argentine .. 
gAuckland ..  .. 
Brisbane. 


Brit. Columbia Rly. 


Bu'n'sA'r's E. T Co. 


*Bu'n's A'r'e-Bigz'nc A 


Caloutta ee eo 
Cape Electric T. Ld. 
ene va T ee 
§Kalgoorlie, W.A... 
Madras oo ee 

Lisbon А oe 

erth (W.A.) W^ 


22 ыры ы 8 
* Compared with the corresponding period of 1906. 
1 Includes horse, steam and other receipts, 
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Total to date. 
ё ё" 
65,980 |+ 
14,088 |— 
12.203 — 62 
17,008 |+ 361 
6,001 |— 894 
22,042 T 
6,125 |+ 488 
8,165 |— 862 
5,220 + 311 
10,568 — 317 
7,681 — 134 
4,164 |— 457 
8.085 ? 7] 
2,573 — 70 
3,517 — 18 
1,146 |+ 25 
7,1111 108 
15,855 ＋ 487 
8,586 4 104 
9,962 | + €3 
4,107 — 252 
1.560 — 73 
2,261 — 116 
8,269 :+ 191 
64,948 | 414,692 
5,185 |+ 69 
89,027 Е 
9454 + 611 
; t 10 
29,591 |+ 256 
883 + 40 
3,851 — 387 
11.864 ee 
18,015 + 829 
2,722 — 329 
714 — 28 
8,981 |— 101 
1,568 — 24 
4,946 |+ 941 
3,242 |— 71 
1,362 |— 166 
3,807 ee 
7,992 -— 93 
2,700 — 212 
11,399 + 848 
7,515 — 112 
6, — 534 
1,017 ;— 1 
e85 — 122 
852 — 105 
84,461 + 9,846 
‚686 |+ 7,26 
4,313 — 225 
1,483 4 117 
818,108 | +65,937 
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176,263 2.988 
46 | 6,883 
96,972 2,614 
4,723 | 610 
68,046 |+ 5,601 
19,979 170 
8,207 140 
1,966 63 
11,650 1,204 
867 462 
9,138 224 
2,568 |— 986 
9,838 |+ 311 
18,555 |— 190 
89,484 |+ 1,620 
4,154 1+ 48 
1,416 |— 189 
6,675 |- 78 
7,196 |+ 610 
11,886 |+ 680 
8,798 |. 62 
19,261 Ре 
18,685 |+ 6, 696 
111,540 —11.281 
58.147 |+ 857 
1,786 ieu 11 
81195 +4 63 
64, eo 
25,248 |+ 160 
82,047 |+ 1,417 
271,412 |—25,232 
140,998 |— 2,572 
978,230 | 428,640 
82,152 |+ 860 
224,000 | + 42,500 
14,647 |+ 1,859 
60,228 |+ 4,001 
11,718 


9,198 |+ 1,880 
26,867 |— 586 |95:6 
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STOCKS AND SHARES. 


Tuesday Evening. 


OPTIMISM favours the impression that the Bank Rate will again be 
reduced before long, and, on this, some of the investment markets 
are harder. It is known, however, that heavy loans are still 
required by highest-class borrowers; while, as for business, there 
is certainly not sufficient to go round the 5,000 members of the 
Stock Exchange. 

Edmundson's Electricity Corporation provided the surprise of 
the week, shareholders being astonished to receive an intimation 
last Friday that the Preference dividend, due two days earlier, 
would not be paid. The board say that ''the results of the com- 
pany's operations not having reached their expectations, and in 
view of the prospective financial requirements of the company, 
they consider it more prudent not to pay the dividend.” 

If the Edmundson's shareholders are content to ait down 
passively with folded hands instead of demanding a clear statement 
of the company’s position, financial and commercial, they will 
deserve small sympathy. The Edmundson’s at one time, and tbat 
not so very long ago, was regarded as one of the front-rank under- 
takings, and allowing for all the troubles that have fallen upon 
electricity concerns of late, the passing of the preference dividend 
would seem to indicate that the management might be better fora 
little overhauling. 

We believe that the delay in the announcing of this non- 
payment was due to the difficulty experienced by the board in 
deciding whether to make the distribution or not, and that the 
question was really settled by a few of the largest shareholders 
summoned by the directors to consult on the point. · 

Edmundson's Preference are 25 offered, and Urban Ordinary 
dropped to 2. In the latter movement some read the result of 
the company's recent issue of 44 per cent. Debenture stock at 94. 
Bromptons are harder, but the liet as a whole is very colourless. 

Publication of the particulars of the L.C.C. Electricity Bill bas not 
affected the market one way or the other. Its whole effect was 
discounted, and the clauses are regarded with nonchalance. In 
fact, the electric lighting market has sunk into so deep а rut of 
gloom that prices seem to be incapable of material movement, 
except in the direction of falling. 

Telegraph securities are fairly firm, and there is more business 
doing in them of a general character than usual. The dwitfdling of 
the price of Eastern Extension shares is to some extcnt explained 
by the report, showing receipts to have been £24,700 less than in 
the corresponding half-year. This, however, does not make much 
difference to the proprietors, for the dividend and bonus are 
brought up to the regular 7 per cent., and £75,000, of which £25,000 
is extra this year, is put to the general reserve fund. The price of 
the shares remains about 133, во that the yield on the money comes 
to a trifle over 5 per cent. Eastern Telegraph Ordinary returns 
slightly less. Alteration in the date of making up the books of 
the Eastern Telegraph Co. haslately been made, but the 7 per cent. 
dividend goes on like Tennyson's brook. On West African Tele- 
graphs а 4s. dividend is declared and on West India and Panama 
First Preference, a dividend of 89., neither of these causing any 
change in prices. West Coast of America, Great Northerns and 
Indo-Europeans have improved. Submarine Cables Trust rose by 
1283 upon the good report. Globes are also better. 

Traction descriptions are dull as regards British Electrics, the 
Ordinary shares being down to 50s. British Westinghouse 
Debenture fella point to 66. Anglo-Argentine Trams experienced 
an upward reaction after sagging away for some time, and other 
issues in this department are very steady. Buenos Ayres and 
Belgranos rose to 32, upon the meeting to-day, Tuesday. Calcutta 
Trams at 72 were slightly lower. 

There is a rather better tone amongst some of the manufacturing 
shares. Dick, Kerr Ordinary rose jy, the Preference vr, and the 
Debenture stock a point. Telegraph Construction rose to 31; and 
Henleys were dull at 123. No other quotable changes occurred, but 
the market is by no means a bad one. 

Electrical railway stocks are dull, and Central Londons have 
begun to lose part of their recent firmness. The Deferred stock 
crumbled to 474 and the Ordinary to 76, the traffic decrease having 
passed the £11,000 mark for the 18 weeks of the half-year to date. 
Metropolitan Consolidated is 47, and at 14 Districts show no 
change. 


Submarine Cables Trust.—The report for the past 
year states that the revenue for the period amounted to £25,277, 
and the expenses to £1,162, leaving a balance of £24,115. 
After providing £18,627 to meet payment of the conpons, £5,149 
has been transferred to the redemption fun!, leaving £153 to be 
carried forward. | 
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NAME, 


Present 
Issus. 
xs 
жй | Amason Telegraph Oo.'s shares, Nos. 1 to 86,060 Nil 
Angio- es ee ee ee 8, 
Mm Do. do. do. 6 Pref, ee ee 6 % 
8,169,670 Do. do. do. erred ee ee Эв, 
60,008 Portuguese Tel., 6 95 Mort. Deb. Stock Red. oe 
44,000 Telephone Nos. 1 to 44,000 os ee ee 1 ^ 
„070 | Commercial Cable Sting. 600 year € % Deb. Bk. Red. 12 
6,000 ux 
80,000 Do. e 4 0 ee ee 449 
eo. moi Direct United States le 0 0 ee ee es 8 А 
60,500 | Direct W. India Cable, 4j % Reg. Dob., 1 to 1,900, R. 4% 
4,000,000 Eastern Telegraph, Ord. T 1% 
3,000,000 Do. 84 * Pref. Btook oo ев 84% 
1,806,106 é Mort. Deb. Btook Red. ee 4 А 
00,000 | Bamein Extension, Australasia, and China Tele, 79 
759,400 Do. i Deb. | A es РИ 4% 
995,400 | Dast & B. A frio. Tel., 4% Mt. Db., 1 to 8,080, red. 1909 4 b 
$00,000 | Do. 4 1 Reg. M. Debs. (Mauritius Bab.) 1 to 8,000 4% 
161,199 | Globe Telegraph and Trust .. .. . 64% 
IBI | dew ИВ еН ot LAND. n 16 4 
ө ; п e % 
pes НаШах and Bermudas Cable, a ist Mort. 4% 
88,200 { Debs., within Nos. 1 бо 1,900, Red. 
17,000 | Indo-Europeab Telegraph .. .. .. o 10 
Marconi’s Wireless Telegraph.. ß N 
Monte Video Telephone Co., Led. Ord. ө» T B 
Do. do do. 6% Prei. 
нацова! Telephone, Pref, too sö #6 PN 
Do. do. 6 Cum, 1st Pret. eo ee 
Do. do, 6 Cum. 2nd Pref. oe ee 


100,000 Do. do. do. 4 Я 
100,000 | Pacific & European Tel., 4 % Guar, Debs., 1 to 1,000 
ШЕ посете Co. { ee 49% Deb eo ee ee 
А 6. ер one 0 Egypt, ° Red. eo ee 
8,167 | bobmarine Cables Trust МА „5 ег oe 
60,000 | United River Plate Telephone T ee s 
40,000 Do. b um. Pref., Nos. 1 to 40,000 
199,947 Do. do. b Debs. e? ee ee ee 
15,6098 | West African Te! pb, Bhares - ee se 
80,08 | W. Coast of America, 1 to 80,000 & 68,001 to 68,008 
150,000 Do. 4 * Debs., 1 to 1,500 guar. by Bras. Sub. Tel, 
907,980 | Western Telegraph, Ltd., Nos. 1 to 207, ne 
800,000 Do, 0. 4% Deb. Stock Red. 
86,891 | West India and Panama Telegraph .. е 6% 
86,668 Do. do, Cum. lst ref. es 6 0 

6,869 Do. do, 6 Cum. 9nd Pref. е6 оо 1 
69,0003 Do. do, 6% Debs., Nos. 1 to 1,808 К 6% | % 


do, 6 95 Cum. Pref, 


* Including arrears. 
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TELEGRAPH AND TELEPHONE COMPANIES. 
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Olosing 
Quotations 
May 7th. 


А £d 
Ет 8 — 8 — 
5 88 — S mf 5 9 11 
Бф 61 — 614— 64 60 2 
6 % | 1063—1 1065—10 5114 
13% | 92 — 21 8 48 
„ сш | uc, 17 
xd 6 
„54% К за 98 — 95 4 4 3 
БОГ В 8 — Sid 5 17 8 
10 F 16 — 16 — 11 xd 517 8 
749 | BH 80 5 8 6 
10 % ¢3 581 
"s Б 6 3 
4 8 3 
x re 
1 5 
А; 815 9 
7% 5 110 
4% 814 9 
4% 819 8 
4% 98 —1C0 xd 4 00 
M 103— 312 4 18 10 
Pcr. 19i — 14% 4 86 
5 20 X, Bb — 87 5 6 8 
44% 483 
13 X 5 6 7 
A Nil 
е l4 1 
E о 0 
6% 1 
59% 8 4 
6 96 811 
5% 8 
5 96 10 
s 18 
4 
16 
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CeO acLzetco-urxoautcual 
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TURCTRICAT. PAITWAV. MANUFACTUBING AND INDUSTRIAL COMPANIES, 
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»A period of nine months. 


And bonus of 10s. 


] 


Urge Continued on може pege 


— — — — —  — 9-7 


270,000 | f Angio eee | s. ls % P % р „ Be T | 71 7H w| owl. fej; 5? 5 
980,007 | Do. 9% Cum. Prefs., 1 to 960,007 .. 6 124% | tà | | 53, | ti— 6 ti— 6 513 511 | ys 41 8 
“$8,000 ' anent, 6 % Deb. Stock, 1898 | 100 6% 64% 6 | 6 % 10, 10% 183—136 10 „ |4 8 3 
95,100 | Auckland E. Trams., 6 % lst Mort. Deb, Stook .. | 100 6 V 5 5. 5 % | 104 —107 104 —107 1 22 418 6 
88,000 | Baboook 4 Wilcox, 1 to 580,000 "De 1 17% 304, 0% 0 % | 8;— 4 87— 4 80/- , 77/6 500 
4000 Do. do, 6% Cum. Pref., 1 to 100,000 .. 1 |6 6 6 | 6% | ly Іра ха! Дук 1% oe | ee , 815 7 
% | British Aluminium, Ord., 20011046000... Б „ 119 77 — ; 21 — 5. 2) о 619 
60,000 | Do, do. Cum. Pref... S 8 Nil 7% 7 52— 6 52 — 91 ; : : 612 0 
30,000 Do. до, " 6 % ш, Pref, ee ee 6 Nil 6 | 6 | Ld 5 клы 6 61— b e LI ) [] а. 5 4 4 
40,000 Do. do, 4 Funding Certs. ee . 6 ee 4 4 ee 4 = 4 4 = 44 . eo oe 4 8 11 
800,000 Do. do. % Loch Leven Debs. ..| 100 ds ii .. | 54% | 98 —101 98 —101 ae я s; 6 811 
400,000 | British Columbia E, Rail Def. Ord. Stock .. .. | 100 6 6 6 * | 6% 123 —127 xd | 128 —127 T es з 414 6 
10,000 ро. 6 % Pref. Ord. Stock os 9 eo 100 5 b 6 % | 6%, | 106 —111 100 —111 109 | * 410 1 
000 Ро, 6 % Cum. Perp. Pref. Stock .. .. | 100 5 Б б Ф 5 % | 102 —106 102 —1C6 ws " 4 14 4 
2:900 | Do, 16% Mort, Debs., 1 to 6, 20. | 40 4 4 i 99 —101 9) —102 1^04 єз +4148 8 
«0.00 ро. Vancouver Power Debs., 1 to 2,900 | 100 4 4 % | 44% | 1024—1044 1024—1044 1011 v f 4 9 1 
18,901 British o Traction ee) oo | 10 3 6 8 à 24— 8 24— 22 50 ,/ | 45/- | —3 10 18 2 
"11 | Do. do. 6 9% Cum. Pref. ,. ..| 10 6 6 6 е 64— 7 6; Gti | —} | 8179 
10,198 | Do. do. % 2nd Deb, Stook Red. 100 „ 14% | 48% | | 99 — dz xd 7T9— d | .. ie 691 
100,000 ; Do. do. 6% Cum, Pre... 5 |6 6 6 6% | bj— 53— 6 68 bá up 416 0 
600,000 | Do. do. 44 * let Mort. Deb. ‚| 100 4 4 d 44% | 102 —105 62 —165 T os А 459 
115000 | British Thomeon-Houston 44 & 1st Mort. Debs. 100 x : £4 — 9e м — 96 Ж Я 4 1110 
r 6% Ете Юю ЮША оге a a мои 1— ц 1— Н 95. | 99/9 | .. Nil 
1 06,868 Do. до. 4% Mort. Deb. Btook .. | 100 * 4 Ф 44 4% 65 — 69 64 — €8 67 (64 | —1 517 8 
60,000 {Browete, Lindley & Co., Ord. ee эг ee ee £1 Ni Ni Nil ee me " x К ee eo ee Nil 
60,000 * ро. ў 695, Cum. Pref. .. | 41 Ni | Nil! Nil] . 14/6 to 15 14/6 to 1 vá as % Nil 
106,701 | Brush Electrica! Engineering, Ord., 1 to 106,781 .. 9 Nil | Ni) иф | га i- 4 &— Hs m is 514 8 
150,000 Do. Non-cum. 6% Pref... .. 9 !6 6% 6 | 14— 1; li- i e] ia ex 617 2 
186,600 Do. 4% Perp. Deb. Stock .. | Stock ie 4 | 89 — 92 89 — 92 T ii d 4 17 10 
136,000; Do. Регр, 9nd Deb. Stock | Stock 4 43% | 49% | 75 — 78 15 — 73 T T ; 5 15 5 
100,00 | Buenos Ayres: Belgrano. 1 to 100,000 APT Б |8 4 895,189 dn — 5 Bh— 4 78/9 70J- *à | 816 0 
10,000 Do. "А "6 & Cum. Pref., 1 to 40,000 6 |6 е 6 6 5 — b 5 — Hd 518 52, s 514 8 
9500 Do “B” do. 1 to 27,500 66. es 5 |6 6 6 | 6 * 4а— Су 4j— 5 . т : 61211 
, 18,00 Do. 6 V Deb. Stock 100 |5%]5% |5% 5% | 1045—16 104 —106 : e ЕР 414 4 
00.000 ро. 6 €, 2nd Deb. Stock e e| 100 65 б б 5 % | 101 —104 101 —104 4 =з HN 416 2 
137,610 | Caloutta Trams., 1 to 187,610 .. .. no _.. 5 |6 8 8 8%, | The 74— 8 xd 8, 77 a 500 
40,000 Do. б % Cum. Pref., Nos. 1 to 29,880 b ‚|. ITE 6i T vs à 4 61 
80,000 Do. % 18% Deb. Stock — ..  ..| 100 4 44% 4%, | 106 —108 105 — 108 " ка 4 8 4 
0,00 | Callender's Cable Construction sbares — ..  .. 6 vs 1(4— 114 10 — 11 108 i | — 42 | 616 4 
40,000 Do. do, 5 % Cum. Pref, ee Oe ee 6 6 b b . 62 54 — b | е @e ee 4 6 11 
91 25 Do. do, 44% lst Mort, Deb. Bsock Red. Btock | 44% | 44% | 44% | 44% 106 —105 1063—1064 oo ; +4! 4201 
( 299 Саре B, Trams., 1 to 491,999 ee ee ее ee 1 10 6 Nil ae 14 13 vam oe ee ee Nil 
NO i Castner-Kellner Alkali, 1 to 450,000 ee ee oe 1 4 4 % 6 % i eo 1 A 15 Jm 118 oe ee ee 4 11 6 
гае Do. do. 44 % 1st Mort. Deb, Stock 100 43% | 4% 44 К —102 —102 x WEE NA 488 
54% | Central London Railway, Ord. Stock e «= oe Stock 4% 4% 4 17% 15—11 74 — 16 76 752 | —1 5 5 3 
Н Do. o. P Ere Pook „Stock 4 4 |4 4% | 92 — 94 92 — 94 „ 4 bt 
Ln Im EE о . Stock 4% 4% 4 Pj 57 — 60 b5 — 45 ob 1 | -3 | 6171 
: | у South Ыт oe ee es | Stock i M == 42 4 ih 4 18 10 
e | Beton & Ор,, New. $ wc АК Re. Debt te, s | E oe | lá- 24 H- 2 „ Ue Ce [ВШ d 
oci . 5 % 1st. Mort. Reg. Debs., 1 to " А | ко | 2 сб = c | D 
Í афо £100, and 901 to 11,00 of £50 Red.. 34 d e an ik um уң | W 5 € | 519 
DEN, | | | _| 
{+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated, all shares are fully paid. $ Interim dividends. 
an From Manchester Share List. 
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ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. —( Continued.) 
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Sock 
NAMB. or peers ее Qnotetions Quotations week ended or Yield 
share. у April 80th. May "th. May 7th, 1901. | Fall — | per cent, 
f 1908, | 1904. | 1906. | 1906. Highest|Lowest. | & в. d, 
Dich, Kerr & Oo., 1 wo 260,000 ee ee PS oe 1 Й 10 10 % „ oe 1j тт 1 1 >м 115 ee ee —- Py 7 15 4 
o. do. 6% Cum. Pret., 1 to 805,000 .. 1 6 6 6 là— 192 15 — I p vs +h | 416 0 
Do. do. 43 h Deb, Btook .. .. 100 ч 43% | 48% | 44% | 101. —104 103 —105 1034 a —1 4 6 9 
Dublin United Trams. (1896), 1 to 60,000 .. " 10 6 6 141— 15} 421— 15} kx we NT 818 8 
Edison à Bwan Utd., " A” shra., £8 på., 1 0 99,96) 6 Ni) il te làá— 14 là-— 12 T 25 9 8 9 
i Do. * A " shares, 01—019,189 ss 6 Nil 44% 21 ee - ' 8 6 9 
Do. 4 Deb. Brock Red. v. ee 100 4% 4 4 4 2 R5 — 87 A5 — 87 ` eo ee • | 4 12 0 
Шесто Сепгипойоп 1 10 119.100 .. ww. $ |4 М A. раи та i- P e =# „Nil 
Do. do. % Cum. Pref., 1 to 81,800 9 1 1 1 i5 $— 2 1g— T T 4,700 
Do. do. 4% Pe Ist Mort, Deb. BR. Stock 4 4 4 4 of 81 -— 84 81 — 84 ео ee ee 4 15 8 
Genera) Electric Оо, (1490), 6 X% Com. Prei. 10 |64 6 59 5 - fà R- 68 | : „ 84 
Do. do. 4% Mort. Deb. є Broch 4 4 4% | 62 — 95 xd t2 — 95 > . 448 
Qt. N. à City Rail Pref. Ord. A 4% 1 20 18,000 10 8 4 4 4% 23— 8 24— 8 re aa Et 11 0 0 
Greenwood & Batley 1 4, Cum. Pref. eoo 10 |1 7 1 7% 101— 10j 10¢— 10} T 618 4 
Do. do. 6 Mort. Debs. m о 100 5 6 b b % 102 —108 102 —108 е. т i 4 17 1 
Heniey's W. T.), Telegraph Works, Ord. .. “a 6 |5 15 15% 15] 12 — 18 lii- 127 12 è —4 517 8 
Do. do. 4 Pref. е. oe 6 d 444% 5 57 14— 14 ° ee ee 8 16 1 
Do. do. 4 ort. Deb, Stock Stoch 45%, | 107 —109 107 —109 Р ie 42 7 
Indie Rubber, Gutta-Percba & Telegraph Works.. 10 |1 5 10% 10 % ja 1% 1 1 153 154 ee e 8 1 
1129є1уоо! Overhead Railway, Ord. .. ies ee 10 1 1} N Nil lá— 1 I4~ 1 * 92 aa Nil 
1 Do. do. Pref. £10 paid ee 10 6 6 6 5 % 6 — 1 6 == 1 ee ee . 1 8 2 
London United Trams (1901), 1 to 60,007 / ie 10 8 6 8 8 % 7— 8 т— 8 ` - e^ 815 6 
Do. do. 60,008 to 100,000 oe э. ee 10 8 6 8 8 % 4 тее Th 1 mE 74 ee oe 5 9 а 
Do. do 5 Ф Cum. Pref., 1 to 195,000 .. 10 6 5 б 59,| "1— 8 Ti— 87 . ee e | 514 8 
Do. do. 4% let Mort. Deb. Stook .. | 100 | 4 4 Ф 49% 4% | 81 — 8) 81 — 8) = © 4 91 
Metropolitan Electric Trams, Defd. .. РР Р 1 Nil N Nil Nil ve № = 15 2/3 is Nil 
Do, б 96 Cum. Pret. ee ee "TE ] b 96 6 b Ф 5 % до" sà $1— i5 17/6 ee ee 5 8 ll 
Do. 4 % Deb. Btock Red. us ..| 100 oe | 44 44% | 96 — 9) 96 — 99 974 ae T 4 10 11 
Peebles iB.) & Co. 6 % Cum. Pref., 40,001 to 50,900 b S |6 6 6%] 4— 4 4 — 44 ха .. oe 710 0 
Potteries E. Tro. Who URS. мыш 84. a 1 6 б 4 4 % i- xd 8— T . 6 80 
Do. 5% Com. Pref. .. Е 1 6 б 6 D $— 4— ee 618 4 
Do. 44% Deb. Воск... .. .. .. 100 | 48% 49% | 89 | 137. | 984—101 984—1014 ss 4 8 8 
Telegraph Construction anð Maintenance T 19 |0% 15 16 € 15 % | 294— 81 — 31 80 +4 | 512 2 
; 4% Deb. Bds., 1 to 1,500 Red. 1909 | 100 4 4 4 4 % | 100 —103 1003—1015 102 x — 3 81810 
Undergd. E. R., Lon., 5% Profit Bhar. 8. Nts... өе ss |6 6 5% | 76 — 79 76 — 79 57 ss œ 667 
Willans & Robinson, 1 to 80,000 å 80,001 to 116,666 6 |8 1 IL] s 11— 1j 11— 17 32/6 T . ; Ni 
Do. 6 H C. P., 0,001 to 80,4 & 195,001 to 141,666 b 6 Nil | Nil Я 82— 12 8j— 4i 82/6 N eo | Nil 
Do. 4% lst Mort. Deb. Btook .. .. o- | 100 4 49% 14% |4 % | 79 — 83 79 — 83 . oe | 416 5 
ELECTRICITY SUPPLY COMPANIES. 
Bromiey ent) U. L. & P., 1 90 14,008 "n 6 |69, BAY | FAN | 4ў]- 4j— 84 ө .. ec 6469 
Do. do. 4 96 1st. deb. atooh .. | 100 49% 1& 4e 4% 67 — 69 ха! 97 — 5 T ee 41011 
Brompton ё Kens, Elec. Lü. Sup., Ord., 1 to 90,000 6 no 10 10 MN 71— t? 8 = . oe + i 611 1 
о. до. 1 €, Cum. Pref. б 1 1 7 7% 7— 8 7— 8 i ve T 406 
Central Eleone Supply 4 х Guar. Deb. Brook. | 100 | 4 4 4 4 % | 100 —108 100 —103 - T 817 8 
Charing Cross and Strand Electricity Supply " 6 |н 8 b 5% | 84— 43 dà— 13 18/9 e 511 1 
Do. do. do. m. Pret. b d d Hi 44%, 4 — 11 1— 44 do / , 500 
Do. еу Undertaking” 44 9. Cum. Prt. 6 4 4 4% 93— 4 3i— aM T $y 6 5 11 
Do. o. $% Deb. Stock Red. . | 100 |+ 4 4 4 9 — 99 96 — 99 EN vs 4 010 
Cbeisesa Electricity Supply, Ord. er i ә, b 8 6 nes Bg— 1i <a a : oe 414 9 
Do. do. % Deb. Stock Red. .. | Stuch | 4 14% | 4% | 44% | 104 —107 n . 10 % „ 441 
от Se made | b XXE ca Т |ы | arj ig g EM 
m. Pref., , "T es % —1ї 2 Mis 1 
Do. T4 Db. Stk., Scrip. (iss. at 116) а)! pd. з b & б 6% 5% | 192 —195 113 —120 125 +1 319 4 
Do. 43 200 Db. Stk., Prov. Crts., all pd. г dX | 14 13 | 44% | 97 —100 97 —190 УТ zm 410 0 
Oounty of Durbam Electrica! Power, Ord. .. i 5 4 £870: 4 4%, 44— 5 44— 5 T oe oe 1 0 0 
Я до. до. pu Pret d b b 59695 5% 4 6 4- 6 ši жа 5 00 
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PROCEEDINGS OF INSTITUTIONS. 


Electric Wave Propagation. 
By J. E. TAYLOR. 


(Paper read before the INSTITUTION OF Ровт OFFICE ELECTRICAL 
ExdixzEns (METROPOLITAN CENTRE), January 11th, 1907.) 


(Concluded from page 744.) 


Propagation of Guided Waves along Conductors.—The primary 
function of the conductor in all telegraph and telephone circuits, 
and, in fact, in all electrical applicatione, is the guidance of waves 
from point to point. Where an earth “return " is used, this function 
is taken part in by the earth's surface, not, however, as a тебип!” 
in its literal sense, but as a parallel conductor acting in conjunction 
with the wire. The subject of wave guidance in such circuits bas 
already been touched upon in the special case of condenser dis- 
charges and oscillations. The operations involved in any other 
case of wave propagation or transmission of impulses of current 
slong a circuit are but a slight variation therefrom. 

In long telegraph and telephone circuits one is necessarily 
concerned with the initial stages of current formation and the 
nature of the propagation involved, because the operations taking 
place before the whole of the circuit is called into activity are 
made use of. In long-distance telephony there may exist, at any 
moment of time, the electrical prototype of a whole syllable, or at 
least some appreciable part of a word, involving a great many 
different current impulses, stored in the circuit during trans- 
mission, In submarine telegraphy likewise a number of different 
signals may also be stored at any particular instant. If one is to 
lesrn how these complex impulses are to be most efficiently dealt 
with and saved from deterioration during the period of time 
occupied in their transmission from point to point along the 
circuit, an appreciation of the mechanism of propagation, other 
than | contained in an involved mathematical equation, appears 
desirable. 

In order to obtain a working physical conception of wave 
propagation along a circuit, it is highly desirable that a 
pictare of the whole electromagnetic field should be kept in view. 
In the early stages of current formation in any circuit the current 
consists of lines of electric strain having a lateral motion in the 
direction of propagation (fig. 22). In the side view the small white 
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circles represent sections across magnetic linea of force having.a 
direction inwards, and the black dots the same lines, but having an 
outward direction. The strength of the electric current is defined 
either in terms of the density of the magnetic field under fixed 
conditions, or in terms of the "quantity of electricity” which 
flows past a given point in a given time, i.c., the product of the 
number and velocity of lines of strain which pass. The latter 
rad the factor which determines the strength of the magnetic 
eld. 

The velocity of propagation towards which all impulses of current 
tend is that imposed by the constants of the ether, viz., the velocity 
of light, This speed of propagation could only be obtained by 
guided waves along wires if the wires had pertect conductivity. 
The presence of resistance allows the capacity of the wires for 
holding a charge to make itself felt. Opposed to this effect is 
the tendency of the charge so held to distribute itself along 
the wires both ways—that is, both backwards and forwards. The 
tendency to reverse distribution makes itself felt, when telephoning 
over а line of heavy capacity, as a disagreeable '' back-tone" in the 
recelver when speaking into the microphone. It also holds the 
Impulse back so that its mean velocity of propagation is greatly less 
than that of a free wave in ether. The wave may then be regarded 
as of two parte one which is held, and one which flows over the 
held part to an uncharged portion of the circuit further on, there 
again to be held in its turn, and so on. 

Opposed to the tendency of a held charge to distribute back- 
wards, fortunately for telephony, there is the inertia property of 
the circuit, its self-induction which resists a reversal of the direction 
of propagation, as it also resists ita forward propagation. 

Its utility, however, primarily lies in its opposition to reversal or 
even slowing down of the rate of propagation after it has once been 
established, d.e., its resistance to change of state. It will be suff- 
ER for present purposes to define the self-induction as capacity 
the taking up а magnetic field (or magnetic induction). Both of 

Mad factors, 1 and self - induction or inductance, tend 
шагу to hold back the impulses, hence they unite in slowing 

the rate of propagation—so much so indeed that they are 


the controlling factors concerned in the velocity of propagation. . 


ln a simple circuit the capacity effect always predominates very 
ам :0ver the induc 
€ circuit in such a way as to increase its magnétic capacity. 


tance, hence tbe desirability of loading 


Following the propagation of the impulses to the distant limits 
cf the circuit where they arrive, if the loop is a very long one, 
in an attenuated and much distorted condition, the effects of 
reflection will usually be called into operation. Two cases or 
types of reflection are involved, and that which actually occurs 18 
а compromise between them. These two cases will be considered 
separately. The first involves the assumption that the two wires 
of the loop are disconnected at the distant end, while the second 
involves their being connected directly together or “looped.” On 
arriving at the disconnected end the impulses are arrested and the 
magnetic field sucoumbs as а result of the cessation of lateral trans- 
Jation of the lines of strain. Its energy is given up t» the electric 
field, which is therefore correspondingly augmented in the ratio 
of 1: 4/2 so far as etrength of field is concerned, which means 
1 : 2 во far as energy is concerned. The lines of strain so formed 
now begin to expand laterally backwards in precisely the same way 
ав they originally expanded and travelled forwards, but give rise to 
a magnetic field of reverse sinn, because they have a reverse 
direction of motion. This constitutes the first type of reflection. 
But if the circuit be closed at the distant end a state is assumed 
which is just the converse of the above. The electrostatic strain is 
annulled and the magnetic field correspondingly strengthened. This 
effect may be explained by considering, separately, the parte of the 
waves which appertain to each conductor as crossing each other at 
the centre of the loop. The opposing electric fields will annul one 
another whilst the magnetic being of tbe same sign will assist. A 
truer conception, however, would probably be that the lines of 
strain sink into the conductor, but the conductor is unable to dis- 
sipate the energy involved, and an augmented magnetic field results. 
This magnetic field then expands back along the circuit, and having 
а reversed direction of motion generates lines of strain of opposite 
sign. Briefly, the two ty pes of reflection involved are :— 

(a) Reflection from a disconnected extremity ; the reflected wave 
suffers a reversal of magnetic field. 

(b) Reflection from a looped extremity ; the reflected wave suffers 
& reversal of the electric field. . | 

Owing to the attenuated nature of the impulses which are. 
reflected in a long telephone circuit, they produce little or no effect 
on transmission, but demand attention from the point of view of 
receiver efficiency, in that if completely r-flected they would not 
deliver energy into the receiver, which would not therefore be 


. actuated. The ideal receiving conditions are such tbat the energy 


of all waves which arrive is completely absorbed and efficiently 
applied to the production of articulate speech. Their complete 
absorption involves а jadicious compromise between the terminal 
5 for producing the two types of retlection referred to 
above. 

Steady Current State,.—In a short circuit, or any circuit of 
negligible resistance, on the other hand, the reflection of the 
impulses produces important and far-reaching results on the whole 
process, and forms an essential feature of the primary stages of the 
establishment of a steady current. Indeed, it is not too strong a 
statement to make to say that until the processes about to be 
referred to, or their equivalents, are clearly pictured in the mind, 
a real pbysical interpretation of the nature of a steady current is 
not possible. This may sound a bold statement to make to elec- 
trical engineera who have been accustomed to the manipulation of 
electric currents all their lives, especially when applied to what 
has generally been regarded as the simplest of all states of current 
manifestations; but it is, nevertheless, true. ! 
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To appreciate the consequences of such reflection in a closed 
circuit, attention is first directed to the resultant effect produced 
by compounding outgoing and reflected impulses or waves 
(fig. 23.) For simplicity, tbe conductors which serve to guide the 


waves are aseumed to have no resistance. The electromagnetic 


field of ап outgoing wave is represented in the upper part of the 
diagram, whilst. that of the same wave reflected from the end of 
the closed loop is shown in the centre. The reflected wave has a 
reversed electric field and a reversed direction of propagation. It, 
therefore, has a similar magnetic tield. On compounding the two, 
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the electrostatic fields being equal and opposite will annul one 
another, the propagations being equal and opposite will also annul, 
and there only remains the magnetic fields, which are similar in 
both cases, and therefore assist. The annulment of the electro- 
static fields involves a further augmentation of the magnetic field 
by reason of the energy released. This stage is depicted in the 
lower part of the diagram, where a ateady magnetic field embraces 
each conductor. 

Next consider a circuit connected to a source of steady E. . V., 
the circuit and the source stil] having perfect conductivity. The 
compounding of outgoing and reflected fields will persist во long 
as energy is passed into the circuit from the source. The whole of 
the energy will so pass, and the result will be a steady magnetic 
field embraced by and linked to the circuit, Next, let the con- 
ductors assume resistance. The magnetic field will immediately 
commence to shrink upon them with dissipation of energy. The 
process of shrinkage will generate electrostatic lines of strain at 
right angles to the direction of shrinkage and to the magnetic field, 
which means self-closed lines of strain parallel to the conductor 
(fig. 24), which will usually, however, be very weak compared with 


the magnetic lines of force. The existence of strain lines parallel 
to the conductor can be demonstrated experimentally, in the case 
of a Leyden jar discharging round a circuit, with suitable vacuum 
hulbs. То be precise, the electrostatic field would be compounded 
of these self-closed lines, together with transverse lines held by 
the capacity of the conductors, and other transverse lines generated 
by the source of к.м F. and passed into the circuit. The main point 
insisted on, however, is that a steady current is, to all intenta and 
purposes, а steady magnetic field embraced by and interlinked 


with the circuit. In an open circuit to which a steady E.M.F is | 


applied, the converse effect of a steady electric field held by the 
conductors, is produced. 

From this view of the nature of a steady current, it is interesting 
to observe how the much-debated question of the velocity of a 
steady (!) electric current becomes an absurdity. It has no 
velocity, or, at least, it tends to that state as the conductivity of 
the circuit approaches perfection. Otherwise, it will have a 
different velocity in every part of the circuit. 

J. J. Thomson's ' Tubes of Forcc."—The treatment of the electro- 
magnetic tield here adopted differs from that followed by Prof. 
J. J. Thomson, mainly in that the magnetic field is considered as a 
separate and distinct entity, while in Prof. Thomson's treatment 
the magnetic field is held to be due to positive and negative tubes 
of electrostatic force moving past one another in opposite direc- 

tions. Tbat is, he assumes that electric strain of both positive 
and negative direction can exist at one and the same time in the 
game place, and whenever this assumption is neceseary on bis 
method of treatment, it is held to constitute a magnetic field. 

Objection to this method may, perhaps, be taken on the ground 
that it is against dynamical principles to imagine that two equal 
and opposite resultant forces can have an actual existence in the 
same place at the same time. The idea appears to be a mathe- 
matical rather than a physical conception, and as a mathematical 
process it is, of course, quite accurate to assume that a point of no 
resultant force is equivalent to a point with two equal and opposite 
resultant forces, or, for the matter of that, with any number of 
equal and opposite forces. Something more definite than this 
appears, however, to be demanded fora working physical picture 
of the processes concerned, hence the method adopted in this 
paper. 

The Electronic Theory.—It is now the fashion in treating of 
electrical theory to frame hypotheses and build up explanations 
based on the idea that the unit of electricity,“ the ubiquitous 
“electron,” has at last been unearthed, and henceforth renders 
all matters electrical plain and simple as ABC. From the point 
of view of extremists in the electronic theory of electricity, electric 
currents consist in the circulation of electrons along conductors, 
picking their way through the maze of atoms with lightning speed 

n the true sense of the word. Magnetic fields are, it is claimed, 
constituted of electrons whirling round orbits like ғо many planets 
in space. 

These ideas have been primarily deduced from the investiga- 
tions concerning discharges in vacuum tubes, from the Jaws of 
electrochemical action, from the experimental demonstration of 
the production of a magnctic field by rapid motion of a charged 
body, and last, but not least, from magneto-optical effects. It 
would trespass far beyond tbe limits of this paper іо sketch out a 
sufficient history of the brilliant investigations which have led up 
to the proof of the existence of “corpuscles” forming an ele- 
mentary sub-division of the atom of mattor discovery of great 
and far-reaching import. To this extent the now theory un- 
doubtedly possesses a substratum of truth, but like most new dis- 
coveries it has perhaps been over freely applied to the explanation 
of all phases of electrical action and manifestations. It has been 
freely acclaimed to be the unit, the elementary smallest particle 
of electricity, but jt appears doubtful whether the mere fact of во 


naming it is not rather a danger than an assistance. As а “ cor- 
puscle” or “ atomette” it has a useful function to perform, but 
as a unit of “electricity” it may yet be proved to have the 
reverse. | 

A perfect vacuum contains neither matter nor electrons, the 
latter, indeed, are rather an attribute of matter than of a perfect 
vacuum, of atoms than of ether. Electromagnetic fields are, on 
the other hand, a definite state of the ether, and can and do exist 
in the ether independently of either matter or electrons, in the 


form of self-closed lines; electrical manifestations without ''elec- 


tricity.” The assumption of the existence of electrons, though it 
explaine many of the relations between matter and electromagnetic 
fields, fails to explain the electromagnetic field itself, which is 
superior to the electron. Reference to the electric field of the 
electron is atill necessary. 

The conception of electrons in circulation along conductors 
carrying currents, which, while threading their way through the 
congested molecular systems of solid conducting material, are yet 
unable to move out of that material into the freer atmosphere of a 
surrounding gaseous dielectric or a surrounding vacuum, is puzzling. 
Farther, this conception surely involves a definite '' velocity " of 
propagation for a steady current; a result which is at variance 
with well-established laws. It further assumes, in {һе case of 
oscillating systems, an excessively rapid to and fro progression of 
electrons, or something equivalent thereto, along conductors. It 
is not difficult to show that if there is to be no difference of phase 
of the oscillations at the conductor (and it is difficult to see how 
any other assumption can be made), the electronic progression 
must be made at infinite speed, which appears to stultify the 
assumption of any such progression. Nor is the assumption at all 
necessary. One of the pitfalis into which а too free application of 
the electronic theory is apt to lead, arises from the very evident 
fact that attention to the hypothetical antics of the electron in the 
conductor will divert attention from the all-important functions 
of the dielectric medium. Very forcibly indeed will this apply 
to the practical electrician who has to adapt his ideas to the wave 
propagation involved in wireless telegraphy. The electron has 
been discovered in its right place in electrical theory, after the 
laws of propagation of electrical effects have firmly established 
themselves; it should also come last in its educational aspect во 
far, at least, as the science of electricity is concerned. 


А New Type of Induction Motor. 
By Louis J. Hunt, A. M. I. E. E. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, ul Manchester, March 19t, 1907.) 


Tug motor described in this paper possesses all the characteristics 
of the ordinary type of slip-ring induction motor, but differs from 
it in the arrangement of the wiudings. These are arranged to 
permit of the starting or regulating resistances being connected to 
the stator windings instead of to slip rings in the ordinary manner. 
The machine is an improved form of “ cascade " motor, having two 
magnetic field systems supcr-imposed upon one another in the 
same core body. The second field has ite origin in the rotor, and 
consequently induces secondary currents in the stator windings. 
.'The machines already known may be roughly divided into two 
groups, the first including motors depending upon suitable spaciug 
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of the stator windings to ensure non-interlinking of the two fields, 
and the second including machines provided with two stator 
windings wound for dissimilar numbers of poles. 

The new motor, which has been developed by the Sandyoroft 
Foundry Co., Ltd., belongs to the second group, the two numbers 
of poles being so chosen that when divided by their greatest 
common factor the quotient is in one case an even and inithe other 
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an odd number. This ensures non-interlinking of the two windings produce the second magnetic field. It may be here stated that the 
objection raised to the two separate stator windings does not apply 


except by tbe agency of the rotor. 
4 1 shows the general arrangement of this motor, from which to the rotor, as the frequency of the currents is the same in both 
it wi In fact, the local leakage lines are due to the 


be seen that it closely resembles in design the ordinary type rotor windings. 
resultants of the currents in the two sets of conductors, and by 


of macbine. 
The stator carries a single winding, and is provided with terminals suitable arrangement the total inductance of the two windings may 
be made less than the sum of the inductances considered separately. 


for connecting to the supply mains, and with tappings which are 

connected in pairs through resistances whilst starting or when Fig. 4 shows a rotor having two windings, one connected for 4 poles 

rheostatic speed control is desired, and are short-circuited at and the other for 2 poles. The former is “star” and the latter 

normal speed. The rotor is provided with a short-circuited wind- * mesh " connected. The 4-pole ampere-turns are consequently 

ing without slip rings, unless designed to run at more, than one equal to 1°73 times the 2-pole ampere-tnrns. Only one slot per 
cient speed. pole per phase is shown in the diagram. 

The chief difficulties to be overcome in the design of a 
“cascade” motor are greatly increased magnetic leakage and 
CR losses. Where two stator windings are used the inductance of 
the one occupying that portion of the slots farthest removed from 
the к is very large, owing to the increased leakage from tooth bje © сја 
to tooth. . 

In experiments made on в motor wound with separate 8-pole E 
and 4-pole stator windings, the former being placed nearest to the 
rotor, it was found that the leakage per ampere-turn per inch 
length of core (after deducting the leakage of the end connections) 
was 7'0 in the case of the 8-pole winding and 11:4 in the case of 
the 4-pole winding. The pole pitch of the 4-pole winding was, of 
eourse, twice that of the 8-pole, and if the conductors had occupied 
the position of the 8-pole winding, the leakage would have been 
certainly not more than 6'0 lines. By using one stator winding 
only, this difficulty was overcome, and experiments on the same 
motor showed that the power factor and overload capacity were 
much increased, although only two-thirds of the copper was used. 
The ststor windings are parallel wound, and each pair of tappings 
connects two points of the winding between which there is no 
“primary difference of potential. Fig. 2 shows diagrammatically 
a three-phase primary, six-phase secondary stator winding. 


Instead of grouping the bars in two separate three-phase windings, 
the 4-pole and 2-pole conductors may be connected to form a 
winding, as shown in fig. 5. This arrangement reduces the length 
of copper required in the end connections, and has the same effect 
as two separate windings. The 2-pole bars are connected to form 
two "mesh" windings, as shown. Each 4-pole bar is connected at 
one end to a 2 pole bar, and at the other to а short-circuiting ring. 
There are two of these rings, one at each end of the rotor. Only 
the connections at one end of the rotor are shown; those 
at the opposite end are duplicates. The outside circle repre- 
sents one of the short-circuiting rings. The inner ring of small 
circles are the 2-pole bars, the onter ring the 4-pole conductors. 


Fia. 2. Еа. 3. 


The mains are coupled to the three terminals of the “star” and 
the starting resistances, arranged for two-phase currents, are con- 
nected to the tappings a A' and в в’. The remaining tappings are 
connected to а 4-pole switch mounted on the motor casing, and 
are short-circuited after the machine has reached its normal speed. 
This winding, although involving the use of a short-circuiting 
switch, is preferred for constant-speed motors, as the magnetic 
leakage and с?в losses are rather less than would be the case if the 
windings were tapped for three-phase currents only. The currents 
in each branch are in quadrature. The resultant stator current is 
equal to the geometrical sum of the primary and secondary currents, 
and may be anything in value between 1:07 and 1'2 times the 
primary current. The arrangement of the windings and the power 
factor of the motor determine the actual value of the current. The 
stator с?в loss is reduced by using a single parallel-wound winding 
instead of separate primary and secondary coils from 988 to 468 
watta. The machine is wound for 12 poles, the primary field having 
8 and the secondary 4 poles. 

For motors designed for variable speed work, with rheostatic 
control, it is preferable to tap the stator windings for two or three- 
phase secondary currents, in order that the whole of the windings EEST | 
may be active during the time when the tappings are not short- Fig. 6 shows this winding diagrammatically. The dotted circles 
circuited. Fig. 3 shows diagrammaticaly a suitable winding for this are the short-circuiting rings, and the full-line ones the mesh” 
purpose, The tappings 4, A'; B, B'; с, C' are connected to three connected 2-pole conductors. Each radial line represents a 4-pole 
Independent resistances. bar. 

Another form of winding, "mesh" connected, is arranged for A (4 * 2) pole winding has been shown, but it may be mentioned 
three-phase tappings. This requires only six terminals, as three that as the resultant magnetic field is not symmetrical, a motor 
are common to both primary and secondary currente. The whole having this number of poles is not satisfactory. If, however, 
of the stator windings are not, however, active until the tappings diagrams had been prepared for a larger number of poles, they 
are short-circuited. would have been confusing when reduced to a small scale. 

A large number of different methods of winding the rotor are It has already been mentioned that the currents of the two 
posible. It is important to keep the rotor с?н losses as small as rotor windings in any one slot, may be algebraically added together 
potsible in order to ensure a high efficiency, and also to reduce the and considered as one current. By a suitable arrangement of the 

in voltage between the primary and secondary parts of the connections one winding may, therefore, be substituted for the two, 
machine. The voltage drop las an important bearing on the and the total cm losses reduced to that of the “z” pole winding 
performance of the motor as, omitting consideration of the induct- ^ only. 
ance, the magnitude of the second flux depends upon it. If the The number of conductors and the total length of the end con- 
CR drop be large, the overload capacity will be prejudicially nections are equal to those of the 4-pole winding only. On the 
affected. score of low copper loss this is a very good winding, but it has two 

The rotor may be provided with two separate windings, one serious faults; the slots are deep, owing to the concentration of the 
wound for “x” numberof poles and the other for‘ y” numberof poles, conductors, and the inductance, for the same reason, is considerably 
the two being inter-connected. In this case the currents induced higher than that of the тоа already described. 
in the “т” pole winding flow into the "y" pole conductors, and The rotor windings described are suitable for motors having one 
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efficient speed. Motors are being manufactured which may run at 
two, three or four efficient speeds, and it is clear that as these 
require the addition of slip rings, the number of pbases for which 
the rotors may be wound must be limited to two or three. 

A 12-pole motor having a rotor carrying 8-pole and 4-pole 
windirgs may, if fitted with three slip rings, be run at speeds 
corresponding to 12, 8, or 4 poles without losses in resistances. 
For a two-speed motor the connections are very simple, and 
er pecially is this the case if two rheostats are used. Fig. 7 shows 
disgrammatically the stator and rotor windings where the latter are 
of the type shown in fig. 4. 

If the motor be wound for 8 and 4 poles and the periodity be 50 
cycles per second, the two efficient synchronous speeds will be 500 
and 750 в.р.м, The mesh connected rotor windings are wound 
for 4 poles, and the star windings for 8 poles. Slip rings are 
connected to the three terminals shown. The three stator 
terminals are connected to tbe mains, and the tappings are coupled 
in pairs by three resistances. As these resistances are cut out of 
circuit the motor speeds up until, with tbe tappings thort-circuited, 
it reaches a speed approximating to 5С0 в.р.м. The three slip 
rings are pow cornected through resistances, and as these are cut 
out of circuit, the motor speed increases until it reaches 750 R P M., 
with the rings sbort-circuited. No current now flows through the 
stator tappings or into the 4-pole rotor winding. The motor will 
give an increased output, as the iron losses are less than when 
catcade-connectcd, and the copper losses are also much reduced. 


Mains 


An alternative form of rotor winding is one with all the slots 
filled with conductors. The additional bars are connected to form 
a “star” winding, the terminals of which are attached to slip- 
rings. 

In order to obtain three effective speeds, a-change-over switch is 
necessary in the stator circuit. This enables the connections to be 
changed во that tbe primary currents may produce either an 8-pole 
or à 4 pole magnetic field. When oonnected for four poles, and 
with the slip-rings short-circuited, the motor runs at a specd of 
1, 00 Rpm. Tbe 8-pole rotor winding is now inoperative. 

By the use of five slip-rings, the rotor connections may be changed 
so that both magnetic fields rotate in the eame direction. The 
motor then runs at a speed ccrretpending to tbat of a machine 
wound for a number of poles equal to the difference between 
the numbers of poles of the two megnetic fields. For example, 
if the motor be wound for 12 and 8 poles, ard used on a 50-cycle 
circuit, the followirg speeds can be obtained: 300, 500, 750 and 
1,500 R P.M. 

If continucus, as well as alternating currents, be supplied to 
the stator windings, the motor runs at syncbroncus speed. The 
continuous-rurrent leads may be taken to the tappings of one of tbe 
phases of the winding, or a parallel star winding may be used. In 
the latter case the cortinuous-current leads would be connected 
to the two neutral points of the “stare.” The machine is started 
up as an induction motor, and when it bas reached normal speed 
the continuous-curre nt switch is closed. Tbe motor pulls into step, 
no synchronising gear being nécessary. There is no difficulty in 
starting against load. Several machines are nearing completion, 
and results of tests will shortly be published. 


Discussros. 


Mr. M. B. FiRLD said the paper bristled with difficulties. 
The author referred to the Cascade" system of connections, where 
the rotor of one motor was connected to the státor windings of a 
second motor; it was neceseary that the motorsshould be mechanically 
as well as electrically coupled—a point which Mr. Hunt had omitted 


- 


to mention. The author stated that if the machines had the ваше 
number of poles, and the windings were connected so that their 
magnetic fields rotated in opposite directions, the synchronons speed 
of the combination would be half the natural speed of either motor. 
He was unable to account for the directions of rotation which Mr. 
Hunt required. Mr. Hunt also said that if the motors had a dis- 
similar number of poles and were connected so that their fields 
rotated in the same direction, the speed of the combination 
would be equal to the difference of the independent speeds. 
This statement did not correspond with others in the paper. 


‘Taking the case of a Cascade system with a dissimilar number of 


poles, the synchrcnous speed could be determined as follows: — 
Let No. 1 motor have р, north poles, and No. 2 motor have p; north 
poles. Let the frequency of the supply current of the stator of 
No. 1 be x. The speed of the rotating field of No. 1 would then be 


P revolutions per second —:ay, in the clockwise direction, They 


would call the speed of the rotor + or — m, the plus sign being 
taken for clockwise direction, and minus for counter-clockwise. 
The relative slip of magnetic field and rotor would then be 


x + m revolutions per second. The frequency of the induced 
1 


currents in the rotor of No. 1 machine was N F m pl, and these 
currents were led into the stator of No. 2, which had p; north 


‚ poles, and therefore the field rotated in No. 2 with a speed of 


N mn pi 
P3 
that of No. 1 rotated with a numerical speed of 7 revolutions, and, of 
course, the stator of No. 2 must be so connected that the field 
rotated in the same direction asthe rotor. If this were not done, 
synohronism would be impossible, but, given this condition, 
synchronism would be attained when the numerical ‘speed of the 


stator field No. 2, or ee was equal to the numerical speed 
: 9 ' 


of the rotor, which was m. 


The rotor of No. 2 being mechanically connected to 


This gave the condition that the 
synchronous speed, m, was équal to " The direction of 
"s 


rotation of the magnetic fields, as be 
was just the reverse of what Mr. Hunt 


understood it, 
gave. 


In fig. 8 


~ 


fic 


2 


let them assume, as an example, that motor No. 1 was 
two- polar; motor No. 2 six-polar. When the two stator fields 
rotated clockwise, the synchronous speed corresponded to a com- 
bination having eight poles total, and when the two stators were 
so connected that the fields ran, one clockwise and one counter- 
clockwise, the speed of the ccmbination would be equivalent to a 
machine having a total of four poles, | 

He was always under the impression that the essence of the Cascade 
system was to obtain two efficient epeeds at least. Mr. Hunt had 
clearly indicated the very great disadvantages of the Cascade system; 
what was to be said in favour of a one-speed Cascade connected 
machine? Was it in any way a better machine thana 12-pole ordinary 
atraightforward-wound motor? Was not the proper solution of the 
problem merely a mechanical one? The question of the interlinking 
of a winding of one number of poles with a field of arother number 
of poles was interesting. Mr. Hunt stated that in order to give 
satisfaction, the numbers must be eo chosen, that when divided by 
the greatest common factor the quotient in the one case must be 
ап even number, and in the other case an odd number. On page 15, 
however, he stated that а four and a two-pole winding did not give 
satisfaction, although, according to the rules above quoted, the 
windings should not produce interlinking. It appeared, therefore, 
that the rule was not the only one determining tke relative number 
of poles to ensure satisfaction. 

Mr. Wirsow said that assuming Mr. Hunt obtained the results, 
which he had taken more or less for granted in tbe paper, a motor 
of the type described weuld be a very great convenience, filling 
somewbat the same position that a double-commutator machine 
did in direct-current working ; it gave а very large range of speed 
variation, with fairly efficient running. Had Mr. Hunt made any 
calculations of the power-factors of fairly large machines, and was 
the cost going to be very high? | 

Mr. Hunt, in reply, said that, with regard to Mr. Field's 
remarks referring to the Cascade system of coupling two motors, he 
must plead guilty to an error in the general statement as applied to 
two separate motors. The remarks as to relative directions of 
rotation of the two magnetic fields were strictly correct, when 
applied to the ‘‘Oascade” motor or to two machines, the rotor 
windings of which were inter-connected. When the rotor windings 


Vol. 60. No. 1,537, May 10, 1907.] THE ELECTRICAL REVIEW. 
— y А 


of one motor were connected to the stator windings of the second 
motor, the conditions were obviously reversed. Mr. Field bad 
referred to the use of а one-speed “ Cascade " motor, and to the dis- 
advantages of the '' Cascade" system; the paper was intended to 
describe the means by which those difficulties had been overcome. 
The machine, as now developed, was as efficient as a slip-ring motor, 
and was cheaper to build. Control of the starting torque and speed 
was similar to that of a slip-ring motor, with the important differ- 
ence that in one case, the resistances were connected to the rotor 
windings through slip-rings, and in the other case, to the stator 
windings. He thought it was generally agreed that slip-rings 
required almost as much attention as commutators, and mining 
engineers were particularly desirous of doing away with slip-rings 
wherever possible. By suitably arranging the rotor windings, it 
was found that the starting torque was constant for any position of 
the rotor. The construction was exceedingly simple and quite as 
mechanical as that of а squirrel-cage motor. The objections to two 
separate cascade-connected machines had been overcome in the 
motor described in the paper. He had worked out some approxi- 
mate figures for a two-speed 200-B. H. p. motor wound for eight and 
four poles. The full speed, when run on a 40-cycle circuit, 
would be 590 в.РМ., and the second speed 394 R.P.M. At full 
speed and load the efficiency would be 93 per cent. At the lower 
speed the motor would give 150 B.H P. with the eame temperature 
rise and its efficiency would be 91 per cent. The motor would 
develop a starting torque equal to twice full-load torque, taking 
only 1'4 times full-load current. With fall-load current it would 
develop about 1°45 times full-load torqne. Comparing this machine 
with an ordinary slip ring motor, the same frame and stampings 
would be used, but there would te mcre iron in the teeth of the 
" Cascade " machine than in those of the slip ring motor. The core 
would be slightly longer, but the weight of copper would he about 
150 Ib. less. The cost of the two-speed motor would be less than 
that of the one-speed ordinary type machine. As to the use of & 
mechanical device for changing speed, he was everywhere met with 
the objection that what was wanted was a reduction and not an 
increase in the amount of gearing. Non-interlinking of the 
windings was not the only point to be considered in determining a 
suitable number of poles, because it was possible to choose numbers 
which would comply with this rule, but would give an unsy mmetrical 
resultant field. In a one-speed motor any speed below synchroniem 
could be obtained by inserting resistances between the tappings of 
the stator winding. In the same way, with a two or three-speed 
motor, any speed between the efficient speeds could be obtained by 
the use of resistances. Several motors had been built and tested, 
but the designs were not good, as the iron density was far too high 
and the copper density too low. However, before the paper was 
written sufficient data had been obtained to prove that machines 
having excellent electrical qualities could be built, and standard 
designs had now been prepared. 


Physical Society. 


At the meeting held on April 26th, 1907, Prof. J. Peary, F.R.S., 
President, in the chair, а paper on “ Electrical Conduction pre duced 
by Heating Salta" was read by Mr. A. E. GARRETT. The experi- 
ments described were divided into two series. The first, of a 
Preliminary nature, consisted in testing a large number of inorganic 
compounds up to a temperature of 360° C. Several compounds, 
chiefly halogen salte, were found to produce easily-detected con- 
ductivity when heated. In the case of zinc iodide, conductivity 
could be detected at the ordinary temperatures of the laboratory. 
The second series was confined to epecial cases in order to ascertain 


the causes of the increased conductivity. It was found tbat 
b 
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in all the cases tried a formula of the form t=78'e 6 where 
1 = saturation current, а and “ constante, and Ө the absolute 
temperature, represented with fair accuracy the connection between 
the saturation-current and the absolute temperature. 

Mr. W. B. Crorr exhibited tome solenoids which would move 
under the action of the earth's magnetic field. The bert pattern 
for а solenoid is suggested by the moving coil of an electro- 
dynamometer. Two such were shown, which were conveniently 
worked by four dry cells in series, Each of these was hung with very 
thin metal atrip by bifilar suspension, the strips being about 5 in. 
long and 4^, in. apart. There were also shown some wire models of 
magnetic lines approximate ly made to scale so as to represent the 
borizontal, vertical, and tctal lines of the earth ; and а thick 
copper wire of 6 28 em. radius, which will give a unit magnetic 
held at the centre when a current of 10 amperes is flowing. 

Mr. W. S. Tucker read a paper on “ Тһе Influence of Pressure 
apon Convection Currents, and a criticism of J. Stark’s relation 
between cathode fall of potential and temperature.” 

г. J. A. Tomkins exhibited a simple apparatus for mechanically 
illustrating the tangent and sine laws. 
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Publicity — According to the Wes/ern Electrician, the 
Edison Electric Illuminating Co., of Boston, is seeking to increase 
its electrical business by inviting suggestions or hints from its 
ишен A polite letter is sent ont enclosing a stamped enve- 
"^ for the purpose, and also a miniature booklet treating in non- 

cal terms of the metallised-filament lamp. Consumers are 
eed to send in suggestions or hints of any kind which will 
Mow the company how to improve its service in any way. We do 
not observe that any prize is offered for the best suggestic ns. 
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THE COST OF LIVING IN INDIA. 


By C. H. SHANAN, Assoc. M. Inet. O. E., A. M. LE. E., A. M. I. Mech E. 
Municipal Electrical Engineer. 


Tue Pagoda tree withered and died many, many years 
ago—it is as extinct as the Dodo; во that any young 
electrical engineer who thinks that he has only to come out 
here to shake down a fortune in a very short time, is doomed 
to disappointment. 

About 30 years ago the rupee was worth 2s., and: when 
exchange was favourable this was even exceeded. It is now 
permanently fixed at 16d., which represents a reduction of 
one-third of its purchasing value in respect of, at least, all 
imported goods, and it is on these that much of the 
Englishman's money goes. The cost, too, of indigenous 
foodstuffs, and of native labour in consequence, has goné up 
quite 150 per cent., owing to the improved facilities for 
exportation by land and sea. Taking these two important 
facts into consideration, it may safely be assumed that the 
cost of living in India has doubled within the last few years, 
and is still steadily on the increase. On the other hand, 
there is no corresponding increase in the salaries offered ; 
in fact, these seem to be cut down more and more every 
year, at any rate as far as electrical engineers are concerned. 

Then there is the formidable rivalry of the natives of the 
country to be considered. It is usnal for the average 
Britisher to class all black men as “ niggers "—animals not 
to be taken notice of ; but the native of India may well be 
left out of this. Cheap and good education and training in 
Government colleges and technical institutes have spread 
well-qualified civil, electrical, and mechanical engineers 
broadcast over the country. In the lower grades the Indian 
is rapidly replacing the European, and it is only a question 
of time for him to have a very good chance against the 
imported man. At the Imperial Assemblage at Delhi, where 
most of the Indian chiefs were present, the Gaikwar of 
Baroda had an excellent installation in his camp, all of 
which was erected and worked by natives, The native of 
India is & most adaptable man, and when the country is 
opened out more from an electrical point of view, he will 
prove a dangerous rival. It is necessary to bear these facta 
in mind in relation to the cost of living out here, for the 
Indian can thrive and maintain a family comfortably on а 
sum that the European spends on his personal servants 
alone. г E 
I will come now to the actual cost of living in the three 
large cities of India—Calcutta, Bombay and Madras. The 
new-comer, if he were single, would ordinarily be compelled 
to live in а boarding-house or hotel, the minimum charges 
of which would be £10 а month. He would have to keep a 
personal servant on EI a month, a ** dhobie ” (laundryman) 
on 108., and pay extra for his electric light and fans— say, 
£12 for bare living, with no luxuries or incidental expt nges. 
In these large towns '*chummeries " are very popular. A 
few men rent a house, engage servants, and manage house- 
keeping on their own account, sharing expenses every month. 
When the right sort get together it is a pleasant way of 
living, though perhaps no more economical than the other, 

For the married man it is different. A small flat in 
Calcutta costs from £8 to £10 per month, and is not easy 
to get even then. The following servants must be kept : 
cook, kitmagar (butler), bearer, sweeper and dhobie. It 
scems а lot, but no Indian servant will do anything except 
his own particular work. The wages of these men will 
come up to from £4 to £5 a month. Then everyone keeps 
a horse and trap. the maintenance of which costs £3 ; board 
will be another £7, thus bringing up the total to from £29 
to £25 per month, and, as in the former case, this does 
not include luxuries or incidental expenses. 

'p-country stations are just ав expensive, especially for 
the single man, for very few have hotele, and practically 
none have any boarding-houses. The young electrical 
engineer will therefore have to rent a house, engage at least 
six servants, and keep a horse and trap. Under these 
circumstances it will cost him at least #15 a month for 
bare living. | | 

After the above come the hill stations, and these are 
the most expensive’ of all, thongh they are, as a rule, full of 
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boarding-houses and hotels. It is almost impossible to 
convey any idea of an Indian hill station to the stay-at-home 
Britisher in less than a column, and I doubt if the Editor would 
allow this. The conditions of living are much like other 
parts of the country, but incidental and other expenses more 
than double themselves. | 

It is not, however, the bare living expenses in India that 
should be taken into account. I assume that the young 
electrical engineer coming out here is a gentleman, and аз 
such must maintain his position. India is a peculiar 
country. Except in the three large cities, society is COID- 
posed almost wholly of Government officials who live up to, 
and even beyond, their pay, relying on a comfortable pension 
at fifty-five years of age. The electrical engineer must be in 
the swim ; he must be a member of the local club and join 
in everything that is going. If he doesn’t it means total 
extinction socially—the mixing with Eurasians and such 
like. As a professional man who takes a pride in his pro- 
fession, this is an impossible position. Then he has no 
pension to look forward to; he dies in harness, or with his 
boots on, as the Americans put it ; so that besides his living 
expenses plus incidentals, he should be assured of something 
to save before he thinks of coming out. 

I have, more or less, a life-long experience of the country, 
and can honestly advise no man to come out here unless he 
secures at least three times the salary he is getting at home. 
You can live much more comfortably in England on £200 a 
year than you can on £600 in India, and have и far better 
time as well. Young men are anxious, however, to see a 
new country, which is only natural, but I strongly 
advise no one to come out here on less than £25 a 
month—this is a minimum salary. To the man at 
home some of the items given above may appear unneces- 
sarily extravagant, but he will soon learn that what 
are regarded as luxuries in England are absolute necessities 
in India. | 

It is almost hopeless to write about the climate. India is 
a continent rather than a country, and the assorted climates 
are worthy of a surprise packet. As I write now there isa 
foot of snow outside and it is still coming down, whereas the 
man in Bombay is very likely sitting in a long chair at the 
Yacht Club, in the thinnest of silk suits, drinking an iced 
peg and swearing at the heat. Except in the hill stations 
the summer is very trying and enervating. 

There is no necessity for the newcomer to burden himself 
with a large outfit. lie can get everything he requires on 
the spot to suit the climate of the place he is in. A few 
well-cut suits by a good tailor, a rifle, gun and camera are 
really all a man needs to bring out. 

There are, I believe, over two hundred languages and 
dialecta in India, but thanks to Akbar there is a more or less 
universal one that will see a man through. It is called 
Urdu and is the /ingua franca of the country. It is easy to 
learn colloquially, and every engineer coming out should try 
and acquire it as soon as possible. ** Forbes's Manual ” is a 
very useful book for this purpose. 

In conclusion, I would not.advise any one to come out 
here on speculation, as I know of no country where the 
stranded European fares worse—he is shunned by his own 
countrymen and despised by the natives. 


— амади а-л 


The following communication, which we have received 
from a resident in India, contains many interesting par- 
ticulars, and, we think, will be appreciated :— 


In India one must divide the Europeans into two broad 
classes—the sahib and the chota sahib. The chota sahib is 
the man who comes out here as а shop foreman, engine 
driver or to similar subordinate situations, which in 
England are usually filled by workmen who have shown 
their ability, and have risen to responsible positions. This 
class of man in India can lead a very different sort of life 
to the sahib; he usually lives in a cheap part of the town, 
where Eurasians and better-class natives live, und he has 
but few social expenses. In cities, such as Calcutta or 
Bombay, such a man can easily live on Rs. 100 to Rs. 150, 
though with such & pay he would not be able to save much 
money, if any. If married, he should receive at least 
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Rs. 250 a month. Up country living for such le is 


very cheap, and a married man with quarters, which are 

usually supplied either free or at & nominal rent, can live 

comfortably on Ra. 150. | 
Living for the sahib is a very different matter. The 


standard of living in India has been set absurdly high, ‘and, . 


in order to be in the swim, it is necessary to live up to the 
standard. Firms bringing out assistants expect them to 
live in good quarters and to mix with society, and to make 
themselves as popular as possible. A very large proportion 
of business is the result of personal friendships, and the 
most populer men are invariably the most successful business 
men. Nearly every man coming out desires to be a 
member of one or two clubs, to keep а horse for riding, or 
a horse and trap for driving, to play tennis, cricket or foot- 
ball, for in India, unless healthy recreation is indulged in, 
one is certain to fail in health. In towns in India, the usual 
form of living is in boarding houses, where the cost of 
living varies from Rs. 150 to Rs. 200, dependent on the 
house and the size of room. In addition to this, servants 
аге necessary, and wages for these amount in all to about 
Rs. 80 a month, including the dhobie or washerman. Walking 
in this hot climate is out of the question when travelling to 
and from the office, and ghari hire accounts for at least Rs. 30 
per month, making in alla total of Rs. 210 to Rs. 260, and 
this is for bare living only. When club subscriptions, 
club bills and entertaining are taken into account, Rs. 300 to 
Rs. 350 is a moderate estimate, and includes nothing in the 
way of clothing, evening entertainments, such as theatres, 
concerts, &c., or income tax and numerous other calls, such 
as subscriptions, &c. 

At present well-known firms are bringing out men on 


Rs. 250 to Rs. 300 a month, and expect them to live 


decently on it; in fact, I know of one firm who remonstrated 
with one of their assistants who had come out on a small 
salary, and who, to save money, took a cheap room in the 
poor quarter of the city. 

I myself came out to India on Rs. 350 a month, rising by 
Rs. 50 a month to Rs. 450 in three years; during the 
whole time it was a hard fight to make both ends meet, and, 
needless to say, at the end of the three years I had saved 
no money at all. 

My advice is that no man should come out to India to 
employment in any of the large towns on any salary less 
than Rs. 850, and even then he will need to live very 
quietly, and cannot hope to take part in all that is happening 
around him; but if a man desires to keep his horse and live 
as other people do, Rs. 450 will barely enable him to do so. 
In all the above remarks no word has been said about con- 
tingencies, such as sickness; and when a doctor’s fee is 
Rs. 16 per visit, any serious illness is a heavy expense, and 
many a man has run into debt over such a matter. Some 
firms provide medical attendance, and such an action is only 
right in a climate like that of India. 

All the above mostly concerns living in large business 
centres, and living in the mofussil is quite a different 
matter. Living and houses are cheap, and a salary of 
Rs. 250 may often be found quite sufficient for a single 
man, although it would scarcely allow him to save money, 
but any pay above this figure should represent a clear 
saving. 

In conclusion, а word regarding an outfit may be suitable, 
and my advice is, don't buy an outfit at home." Bring out 
а decent light serge or flannel suit or two, а dress suit and 
a dinner suit, and just as much in the way of underclothing 
as you will need ‘on the voyage, but leave all light cotton and 
silk suits, topee, thin underclothing, shirts, &c., till you get to 
India, where you will find that you can buy them as cheap as, 
if not cheaper, than at home; and at the same time you 
will buy what is actually being worn and what is specially 
made for India. High-class tailoring is rather expensive 
here, though good clothes can be bought when required, but to 
the average man one or two good suits, brought out with 
him, will last him till he returns home on leave, for one 
doesn’t wear good suits to any extent, the usual custom being 
to wear thin cotton checks, Assam silks or Russian crash 
suits for office, and a good suit for an evening drive or for 
calling. 

[Ап article on this subject appeared in the ELECTRICAL 
REVIEW for March 8th, 1907]. 
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мтхто, in his Prose Composition," very cogently observes 
that a man may have the most complete knowledge of how 
not to write, and yet dip his pen and cudgel his brains 
in vain. 

It has therefore occurred to me that some reflections 
троп the difficult) of finding an inspiration may be of use 
io would-be writers, and at the same time I will try to 
arrange that they do not form an incentive to the numeric- 
ally large class of talking drivellers to commit their pifflings 

aper. 

"Mech has been heard, at all times, of “rushing into 
print,” and true it is that many people do that without due 
thonght, as reference to the“ Correspondence " columns of 
nearly all our newspapers will show. It is & tendency of 
the human mind to voice its thoughts, without necessarily 
giving consideration to what other and wiser minds have 
voiced before it.. This explains, to a very large extent, the 
enormous amount of rubbish that constantly comes down, 
with so little that is of any use, under the name of “technical 
literature,” against which “ W. M. M." so ably inveighed in 
the ELECTRICAL REVIEW a few weeks ago. 

We often find, on the other hand, that men who have a 
real knowledge and grip of their subject are debarred from 
setting their experience into written words for fear that 
others may jeer at their style, or lack of it: that their 
work is so ordinary that it is not worth anyone’s while to 
listen to anything about it: that it may be rejected, with 
les or more of kindness and more or less of scorn, by those 
to whom they offer it: and that others may be displeased 
by their presumption. To such one must hold ont an 
inviting hand, and their effusione, edited if necessary, ought 
to be lannched upon a waiting world. 

The man who deems it necessary to write papers for 
institutions, associations, or whatever other scientific or 
psendo-scientific bodies he may chance to belong to, often 
writes for the sake of writing. Or perhaps by virtue of the 
paition he may hold, the organising committee of such a 
body, suffering, as usual, from a dearth of material, may ask 
him to read а paper, and he, either in a weak moment or 
from a genuine desire to improve the world by bringing out 
his light from under its habitual bushel, may consent to do 
ю. Then comes the pen-dipping and  brain.cudgelling 
exhibition referred to in the opening paragraph of this 
monumental article. He cannot find a subject ; finding one, 
he cannot tell where to begin. He thinks of his audience, 
and probably finds that it is of a very mixed order. He 
must not be too elementary, or the better part will go to sleep 
through boredom, and he must not be too recondite, or the 
other part will go to sleep rather than be bothered with his 
profundity. He tries to avoid treading on people's toes, and 
the result is milk-and-watery ; wishing to keep clear of во 
unappetising a beverage, the result is humour (!) of во 
evanescent a type that it is like flat soda-water, worse than 
ever, 

So he sets to work as methodically as he can, and writes 
up his article or paper in a systematic way, and pute down 
his headings in order, and twists up everything very neatly 
at the beginning and the end, like a Scotch minister with a 
sermon, or a butcher with a sausage—and now the resulting 
paper is so dry that nobody gives it any attention, unless 
they are personal friends—or enemies—of his own.  Pro- 
bably his local paper is content with a passing notice of his 
work, and does not give him the column-and-a-half with 
which he hoped to awe the town. He has not grasped fame, 
but he has tasted blood. He wants to write again, but finds 
he has written all he knew of the one thing about which he 
knew anything, so the brain-cudgelling is more prolonged 
than ever, with even poorer resulta. 

The habit should be cultivated of making intelligible notes, 
and filing them in such a manner that they can be referred to 
at any time. Then, by-and-by, when any subject attracts 
attention, the owner ought to be able to find what he knows 
about it, and to write up his knowledge in an attractive and 
useful form. There is no doubt that the publication of notions 
aids advancement, while we admit and deplore the bulk of 
balderdash to which notoriety is afforded. | 

The divine afflatus is not a hardy perennial, nor does it 
‘pring into being as does the pot of geraniums from the 


conjurer's silk bat. It is a hot-house plant, and needs 
careful cultivation. It pays to give it that cultivation ; 
close reasoning, which is a very desirable feature of all 
writing, though frequently conspicuous by its absence, is 
greatly aided thereby. C. 


NEW PATENTS APPLIED FOR, 1907. 


ed e for this journal by W. P. Тномрвои & Co., Electrical Patent 
Agents, 892, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. I 


19,8054/06. “ Improvements relating to receivers for wireless telegraphy.“ 
A. ARTON. (Date spp for under Rule 5 of the Patente Rules, 1905, Septem- 
ber 5th, 1906.) April 24th. (Complete.) 

9.270. Improvements in or connected with automatic electro-magnetic 
sanding gear and foot sanding gear for use on-electric railway and tramway 
vehicles." M. Cummins. April 22nd. 

9,288. Improvements in commutators and distributors for electrio ignition 
apparatus." H. C. L. Hol DEN and G. K. B. ELrHiNsTONE. April 22nd. 

9.294. “Improvements in automatic electric switches.“ H. C. L. HOLDEN 
and G. K. B. ELPHINSTONE. April 22nd 

9,901. '' Improvements in devices for supporting the insulation of cables.“ 
8. W. Martyn. April 22nd. 

9,808. “Improvements in or relating to press-button closing devices.” 
F. кве. (Date applied for under Patents Act, 1901, April 28rd, 1906, being 
date of application in Germany.) April 22nd. (Complete.) 

Уе; * Improvements in telephonic apparatus." E. А. ОвлнАм. April 


9,397. “ Improvements in electrolytic electricity meters." B. NonTH and R. 
Роні. April 22nd. SN 

9,339. ''Improvements in gloves for use in household, electrical, hospital 
chemical] and other work." K.C April 29nd. : 

9.345. "Improvements relating to electric pendant lamps for indoor lighting 
and for other services." T. ELLIOTT. April 2nd. (Complete.) 

9,855. *'' Bearing for the upper end of the shaft of an electric motor-meter." 
ALLGEMEINE ELEXTRICITATS-GES. (Date applied for under Patents Act, 1901, 
September l4th, 1906, being date of application in Germany.) April 22nd. 
(Complete.) | | 

9,358. ‘Improvements in conduit threaders.” J. C. DiETER, S. BowsHER, 
and E. Davis. April 22nd. (Complete.) 

9,890. ‘Improvements in electric vehicle or locomotive brakes.” J. F. 
Simpson, April ep 

9,897. Improvements in and in the manufacture of insulating or non-con- 
Qu HE materials for electrical purposes and otherwise." S. DE Pont. Apri) 

rd. . 

9,434. New or improved combination electric fuse and switch." V. MAINPRIZE. 
April 28rd. 

9,451. “Improvements in electric ignition for internal combustion engines." 
F. W. LANCHESTER. April 23rd. 

9,461. Improved method of operating primary batteries." J. ре ToRLEY 
and Е. Benxo. April 28rd. 

9,468. “ Improvements in electrolytic electricity meters.” 
R. Pont. April 23rd. 

9,477. “Improvements relating to primary batteries." H. W. Lake. (C. E. 
Hite, United States.) April 23rd. (Complete.) 

9,483. ‘Improvements in incandescent electric lamps.“ P. G. TRiqvET and 
J. J. BARROLLIER. April 23га. (Complete.) 

9,491. ‘* Improvements in and relating to electric motor controllers." ALL- 
GEMEINE ELEkTRiCITATS-GES. (Date applied for under Patents Act, 1901, 
Ap 27th, 1906, being date of application in Germany.) April 28rd. (Com- 
plete.) 

9,498. ''Improvements relating to electric arc lamps." 
April 23rd. ; 

9,499. "Improvements in and relating to current-loop for electric arc lamps.” 
Dkurscax BEck-BoGENLAMPEN Оев. m. b. H. and H. Beck. (Date applied for 
under Patents Act, 1901, December Ast, 1906, being date of application in 
Germany.) April rd. (Complete.) 

9.515. Improvements in insulators for telegraph poles and the like," 
BuLLERSA, Lrp., and E. Н. CHAMBERS. April 28rd. А 

C. A. MUDGE. 


9,554. “Improvements in dynamo-electric machines.“ 
(Date applied for under Patents Act, 1901, August 24th, 1906, being date of 


application in United States.) April 24th. (Complete.) 

9,562. “Improvements in and relating to ignition devices." D. E. BARNETT 
(usually known ав А. D. Barnett). April 24th. РА 

9,572. “Improvements іп and relating to the manufacture of electric lamps 
having incandescing bodies of metal.” Ввітівн THomson-Hovuston Co., Lro. 
(General Electric Co., United States.) April 24th. ! 

9,576. “ New or improved method of, and apparatus for, starting electro- 
motors and regulating their action.“ F. THURSFIELD. April 24th. 

9,585. ‘Improvements in brush-holders for dynamos and electric motors.” 
8. M. Greaves, April 25th. А 

9,591. "Improvements in means for guiding and supporting carbons, or 
electrodes in pairs in arc lamps.“ O.Gross. April 25th. . 

9,623. ''Improvements in insulated couplings or hangers for electrica] pur- 
poses, in connection with surface contacts for electric traction. W. J. Van- 
STONE. April th. 

9.6986. Process for recovering chromic acid from solutions of sulphate of 
chromium in an electrolytical manner." CHEMISCHE FaRRIK Buckav. (Date 
applied for under Patents Act, 1901, May 8th, 1906, being date of application 
in Germany.) April 25th. (Complete.) | 

9,687. ‘Process for increasing the durability of carbon and graphite elec- 
trodes in squeous solutions." CHEMISCHE FABRIK Buckau. (Date applied for 
under Patents Act, 1901, May 8th, 1906, being date of application in 
Germany.) April 25th. (Ocmplete.) г 

9,652. Improvements in and relating to electric switches." P. Watson 
April 25th. $2" t . ber Qe 

9,674. “Improvements in means for preventing direct contact of the ear with 
telephone receivers." H. J. HADDAN. (M. Ratignier and the firm of H. 
Peroilhac et Cie.) April 25th. (Complete.) pads 

9,682. ‘Improvements in microphones.” J. T. KNowLEs. (E. Н. Stolz, 
United States). April 25th. Өү 

9,688. Improvements in voltage regulators." 8. B. STORER. April 95th. 
(Complete.) Н ' | 

9,684. “Improvements in wire-coating machines," British THomson- 
Hovston Co., Ltp. (General Electric Co., United States.) April 25th," ... 

9,685. Improvements in and relating to supports for the filaments of 
incandescent electric lamps.“ British Тномвох-Носвтох Co., LTD.: (General 
Electric Co., United States.) April 25th. 

9,689. ‘‘ Improvements in incandescent lamps. J. SwixBunNE. April 28th. 

9,701, “Improvements in the construction of electric motors and dynamos.”’ 
F, Morais. April 26th. : 
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. 9,706. “Improvements in controlling systems for electric railways.“ W. 
AwrHUR. April 26th. 2 


: 9,790. ‘Improved telegraphic code. C. HgnBsT. April 26th. 


9995. “ vements in constructing antenne of wireless telegraphy." J. 
MunGAS. 2th. (Complete.) 
9,749. roved means for locking electric switch boxes.“ C. A. Day. 
(Paul Meyer Akt.-Ges., Germany.) April 96th. (Complete.) 


,9,747, “Improvements in electric tell-tale indicators.“ J. J. STOCKALL, Jun., 
and T. J. S8rockALL. April 26th. 


9,718. Improvements in and relating to switches for electric eirouits.“ 
J. J. Srocx ALI, Junr., and T. J. BTOCKALL, April 26th. 

9,781. Improvements in thermo- mercurial contact makers for fire-alarm 
and other purposes." N. M. Оок. April 26th. ( Complete.) 

9,791. Improved timing wheel device for valves and magnetos used in 
don junction with internal combustion engines." В. C. Brazier and B. J. 
BRAZIER. April 96th. 


9,194. "Improvements in heads for the trolley poles of electric tram-cars and 
like vehicles." J. GREEN. April 27th. 


9,833, ‘Improvements in and relating to telephone systems, and W : 
U 


therefor.” H. R. Turner. (Date applied for under Patenta Act, May 
12th, 1906, being date of application in United States.) April 27th. (Complete.) 
9.880. Improvements in measuring instruments."  BnrrisH "'THOMBON- 
Hovsron Co., LTD. (General Electric Co., United States.) April 27th. 
9,851. “Improvements in maximum demand electric indicators." BRITISH 
THomsON-Hocston Co., LTD. (General Electrio Co., United States.) April 27th. 


EXPIRING PATENTS. 


(Concluded from page 748.) 


23,570. '"Railway points and signals.“ Sik MENS Bros. 4 Co., LTD., of 
Middlesex. (Siemens & Halske, Berlin. November 94th, 1893. Relates to 
paratus for electrically operating switches, and consists in means for locking 
e switch if a train is near, for cutting the circuit to the semaphore if a train 
has forced open the switch, and for placing & Bignalling device near the switch 
so that orders can be transmitted thence to the central station. The switch 
apparatus at the central station consists of а double-contact switch, an electro- 
et working ап indicator and а second electro-magnet working an indicator, 
and а contact-switch which works the semaphore circuit. А catch holds the 
first indicator in a central position if a current of short duration passes. A 
locking rod secures the double contact-switch when the electro-magnet is 
excited, or when a second magnet is not excited. The points are worked from 
a crank disk connected by a shearable pin to a toothed ring driven by worm- 
gearing from an electro-motor which has four brushes and is placed on a three- 
wire circuit. At the completion of the stroke a cam on the crank disk acts on a 
lever which is connected to a three-armed lever, this throws off two of the 
brushes of the electro-motor, and lets the others on for the reverse strcke. The 
motion of the three-armed lever is limited by stops on the armature, but these 
stops are out of action if no current is passing, so that a train forcing open 
the switch breaks a pin, and the lever connections lift a third of the brushes of 
the electro-motor to break all the circuits. Lengths of rails against the switch 
are insulated and so connected that a vehicle standing on them causes a current 
to flow through a magnet and operate a locking bar. Two other conductors 
connect these rails to a signalling apparatus, from which a current of short 
duration can be sent so as to move the first indicator into the central position. 


22,863. ‘* Dynamos, &c., regulating." H. H. Lake, of Middlesex. (Thomson- 
Houston International Electric, Co., Boston, U.S.A.) November 28th, 1893. 
Relates to a method of regulating the current through the field coils of dynamo- 
electric generators and motors, which are compound-wound and connected to 
the mains in parallel, the object being to enable any one machine to be 
regulated without affecting the others. The machines are connected in the 
usual way; an equalising connection is made between the brushes to which the 
respective series windings are connected. A portion of the serics winding of 
each machine is shunted by a suitable adjustable rheostat во that the current 
through the series coil of any machine may be regulated without appreciably 
affecting the others. There may be a variable resistance in series as well as in 
shunt with the field coil, one of these resistances being diminished while the 
other «a increased во as to maintain а constant resistance between the 
terminals. 


23,083. "Electric meters," Н. Aron, of Berlin. December Ist, 1893. 
Quantity and energy meters of the electrically-controlled clock type. Consists 
in means for preventing inaccurate records due to irregularities in the 
normal speed of either of the clock trains. 'This is effected by & commutator 
whioh, at predetermined intervals, changes the direction of the current in one- 
half of the measuring system, and & mechanical reversing device, which at the 
same time reverses the direction of motion of the recording train. 


23,809. “ Юупатто-е`есігіс machines." Н. Нотім. · of Paris, and M. 
LEBLANcor LE Raxcy, France. December 4th, 1898. Relates to continuous- 
current generators and motors, and has for its objects (1) to prevent the occur- 
rence of Foucault currents in the field magnets of dynamos having armatures 
of the Pacinotti kind; and (2) to avoid in machines having any form of armature, 
the effecta resulting from the breaking of & circuit or & sudden variation in the 
load. Consists in applying to the polar enlargements of the fleld magnets 
closed circuits, termed ''deadening ” circuits, composed of two rings of non- 
magnetic metal connected together by suitable bolts of the same material, 
extending across the concave polar surfaces. 


93,902. ''Electrically-operating railway signals, Ke.“ W. P. HALL, of 
U.S.A. December 12th, 1898. Relates to means for utilising an ordinary rotary 
electromotor in the operation of railway signal arms or semaphores, railway 
gates, railway switches, and other devices, which are to reccive a definite 
movement upon the breaking or closing of a circuit, or upon the happening of 
some event, such as the approach or recedence of a train. Consists essentially 
in a suitable form of gearing connected at its fast end by a centrifugal clutch to 
the electromotor, and at its slow end to the device to be moved, and a switch con- 
nected to the moving mechanism for cutting off the current from the electro- 
motor and applying an electrically-operated brake at the completion of a 
definite movement. When the apparatus is employed for operating a railway 
switch, the electromotor drives a second shaft formed with a screw-thread, upon 
which travels a nut connected tothe moving tongues of theswitch. A reversing 
switch is placed in the battery circuit, and a second switch operated by the 
moving nut in the electromotor circuit, the latter breaking the circuit at the end 
of each movement, 


24.254. Electric switches." F. Н. NALDER, C. W. S. CRAWLEY and A. 
Soames, of Middlesex, and H. Navper, of Beckenham. Switches for auto- 
matically connecting two circuits when the potential of one shall exceed that 
of the second. The switch is especially applicable to the charging of secondary 
batteries. A solenoid in the battery circuit has a pivoted core, which is con- 
atantly magnetised in one direction. To this pivoted core is attached a lever, 
which is able to make or break the main circuit (through which the battery is 
charged) between two mercury cups. A second solenoid with a fixed core 
arranged adjacent to the first has two windings, one excited by the battery and 
one by the dynamo. Thus the sign of magnetisation of the core of this solenoid 
will vary according as the battery or the dynamo has the higher E. x. r. The 
core will, therefore, attract or repel the pivoted core of the first electro-magnet, 
so making or breaking the battery circuit. 


94,214. ‘Electrolysis, &c." C. KELLNER, of Vienna 1, Austria. December 
16th, 1899. Relates to apparatus in which mercury is used as cathode. Mercury 
is supported on а porous bottom of pots with glazed sides, which are carried by 
a cover. The anodes of carbon, or other conductor which withstands the action 


A current for outside work may be obtained by inserting in the reaction liquid 
in the pota an additional electrode connected to a oonductor. A secondary cell 
is thus formed in which the energy of the chemical reaction between the cation 
and the reaction liquid in the pots is utilised. 


of the anion—such as chlorine—may be alongside or beneath the к 


PUBLISHED SPECIFICATIONS. 


Copies of any of these p e Aem may be obtained of Messrs. W. P. 
Тшомраон & Co., igh Hol WO and at Liverpool, price, post 
free, DA. (in вонро) ага 


1905. 


IGNITION GRAR FOR INTERNAL Сомвовтіох Exoures. G. Johnston and T. 
Wardell. 27,976. December 80th. 


1906. 


SHORT-CIRCUITING OVERHEAD ELECTRIC Соирсстовв ов CABLES. E. Giraud. 
21,945. October 24th. (Date applied for under International Convention, 
October 6th, 1905.) 

кыкты Авс LAMPS WITH CONVERGENT CARBONS. F. Ruzicka. 93,851. Octo- 

Dvwawo-ELEcrRIC MacHiNES. H. G. Reist. 28,951. October 27th. (Date 
applied for under International Convention, October 27th, 1906.) 

WInpinos FOR DywAMO-ELECTRIC MacHINES. Н. W. Storer. 25,206. Novem. 
рог і. (Date applied for under International Convention, November 18th, 

. 

РВОСЕВВ or ELECTROLYTICALLY ExTRACTING METALS FROM ORES. 
M. Perreur-Lloyd and A. M. Gardner. November 12th. 

TELEGRAPHIC TRANSMITTERS. R. Wolters. 26,256. November 20th. 

COMPARISON OR STANDARDISATION OF ELECTRICAL MEASURING INSTRUMENTS. 
M. Kallmann. 26,049. December 8th. (Date applied for under Inter- 
national Convention, May 17th, 1906.) 

REGULATION OR CONTROL or Exscrric Motors. Johnson-Lundell Electric 
Traction Co. and J.G. V. Lang. 176. January 2nd. 

METHOD OF AND MEANS FoR OBTAINING AND Wonkrixo ELECTRIC CURRENTS OF 
Шон PRRIODIC ITT. B.G. Brown. 226. January 3rd. 


WIRELESS TELEGRAPHY. L. de Forest. 6,258. March 8rd. 

DvxAMO-ELErcTRIC MacHINES. W. Siebert. 7,961. April 8rd. 

TELEGRAPHS FOR TRANSMITTING ORDERS. Siemens Bros. & Со. and E. F. H. H. 
Lauckert. 8,810. April 6th. 

ACCUMULATOR8. Е. de Marcay. 8,345. April 6th. (Date applied for under 
International Convention, January 24th, 1906.) 

НО Distance BwiTcH. А. H. Leibius. (T. Е. С. Leibius. 8,616. April 

APPARATUS FOR THE ELECTRIC IGNITION OF INTERNAL COMBUSTION ENGINES. 
А. H. Nicholson. 8,651. April 10th. 

DvxAMO-ELECTRIC Macumes, British Thomson-Houston Co. and W. F. Dawson. 
8,939. April 19th. . 

APPARATUS FOR AUTOMATICALLY OPERATING ELECTRIC SWITCHES AT ANY GIVER 
INTERVALS. М. W. W. Mackie. 9,191. April 18th. 

ELECTRIC Fuse BOXES AND THE LIKE. A. Eckstein and A. C. Heap. 9,227. 
April 19th. | 

ELXCTRICALLY-OPERATED Vatves. Elektricitäts Akt.-Ges. vorm. W. Lahmeyer 
and Co. 9,509. April 23rd. (Date applied for under International Con- 

vention, May 8rd, 1305.) 

APPARATUS FOR STARTING AND REVERSING THE Di RECTION OF MOTION or ELECTRO- 
Motors ÁCTUATING ELREVATORS, HOISTS AND THE LIKE. A. Jensen, H.J. 
Norballe and J. L. Lawson. 10,613. May 5th. 

MANUFACTURE OF INCANDESCENCE Bopirs FoR ELECTRIC LAMPS FROM TUNGSTEN 
CoMPovuNDs. British Thomson-Houston Co. (General Electric Со.) 11,409. 
May 16th. 

APPLIANCES FOR FACILITATING THE CLIMBING OF TELEGRAPH POLES AND OTHER 
PoLEs oR STANDARDS. E. J. Chambers. 12,196. May 25th. 

WinninGs ғов DyNAMO-ELEcTRIC Маснімкв. E. C. Lamme. 12,491. May Mtb. 
(Date applied for under International Convention, June 2nd, 1905.) 

ELECTRIC SWITCHES. A. White. 13,602. June 18th. 

ELECTRIC ACCUMULATOR PLATES. N. Terry. 13,731. June 15th. 

SEPARATORS FOR SECONDARY Barrery PLaTES. Н. Н. Lake. (Rhode Island 
Electromobile Co.) 15,287. July 4th. 

ELECTRIC INSULATORS FOR HiGH.TENsION Сомрсстовв. Н. H. Lake. (G. 
Semenza.) 18,408. August 16th. 

ELECTRIC Motor CowTROL APPARATUS. G. W. Euker. 18,957. August Ath. 
(Date applied for under International Convention, August 81st, 1906.) 

CONTROLLERS FOR THE TROLLEY POLES oF ELEcTRIO Cans, Н. J. Edwards. 
19,150. August 21st. | 

DEVICE РОВ REGULATING ОВ CONTROLLING THE PRESSURE OF THE CURRENT IN AN 
ELECTRIC CiBcuiT. J. Watkinson and A. E. Payne. 19,219. August 28th. 


APPARATUS FOR PRODUCING OSCILLATORY ELECTRIC CURRENTS. P. C. Hewitt. 
21,767. October 2nd. (Date applied for under International Convention, 
October 9th, 1905.) 

ELECTRICAL MEASURING OR INDICATING INSTRUMENTS. H. P. Davis апа P. 


MacGahan. 22,498. October lith. (Date applied for under International 
Convention, October 2ist, 1905.) 


AERIAL CONDUCTOR ARRANGEMENTS FOR WIRELESS TELEGRAPHY. W. P. Thomp- 
son. (Ges. für Drahtlose Telegraphie.) 29,779. October 15th. 

DEVICE FOR THE PREVENTION 08 MITIGATION OF THE SKIDDING OF VEHICLES 
PROPELLED BY THE POWER or PETROL, STEAM, ELECTRICITY, OR ANY OTHER 
Motive Power. A. Е. Wileman. 25,380. November 10th. 

FREQUENCY CHANGERS FoR ELECTRIC Cunsents. J. E. Noeggerath. 96,990. 
November 27th. (Date applied for under. International Convention, Decem- 
ber 4th, 1905.) 

MANUFACTURE OF DYNAMO BRUSHES, SLIDING CONTACTS OR TRE LIKE FROM CARBON. 
Geb. Siemens & Co. 27,499. December Srd. (Date applied for under 
International Convention, February 16th, 1906.) 

ELECTRICAL CLocks. Aktiebolaget Svenska Elektriska Urfabriken. 27,714. 
December 5th. (Date applied for under International Convention, Decem- 
ber 6th, 1905.) 


Тоо ғов EXAMINING ELECTRIC Сохрсстовв. A. Scheibler. 29,545. Decem- 
ber 28th. : 


1907. 


MECHANICAL ORGANS OR Praxos PROVIDED WITH AN ELECTRIC LIGHTING ARRANGE- 
MENT FoR Propvucine Luminous Errects. C. Marenghi. 217. January 8rd. 

ELECTRICAL TRANSFORMERS. B. E. Johannesen. 4,927. February 20th. (Date 
applied for under International Convention, March 8rd, 1906.) 

CURRENT COLLECTING DEVICES FoR ELECTRICALLY-PROPELLED VEHICLES AND THE 
Likz. T. Varney. 494. January 8th (date applied for under International 
Convention, January 16th, 1906). 


ELECTRIC SIGNALLING INSTALLATIONS. Siemens Bros. & Co. (Siemens & Halske 
Akt.-Ges.) 1,293. January 17th. ora 
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THE ELECTRIC TRAIN ACCIDENT IN 
NEW YORK. 


SINCE we published a note on this accident, Engineering 
has printed a well-illustrated article whieh deals in a 
critical way with the reports made by leading American 
professors for the coroner and the railway company. 

The New York Central electric locomotives have been 
ilustrated so often from the time that the first drawings 
were made, that our readers hardly need to be reminded of 
the fact that they have four pairs of two-coupled driving 
wheels, and a pair each of leading and trailing idle wheels 
mounted in bogie trucks. The function of these pony 
wheels is to guide the locomotive round curves, and the 
effect of the leading or guiding.wheels is reduced as the 
speed of the locomotive increases, 80 throwing more work 
on the driving wheels, and in particular on the leading 
outside driver. 

These considerations are handled by the experts to prove 
that the spikes were sheared by the concentration on one 
driver of the whole load due to the 90-ton locomotive 
swinging round the curve at 70 miles per hour. There is 
no actual evidence for this, except that the spike heads were 
вһеагей, and that similar spikes under test only sheared 
after the application of enormous stresses; bnt there is a 
suggestion that a rough place in the rail had been reported 
on the day of the accident, and may have existed when the 
train was wrecked. Such a defect might cause a concen- 
tration of thrust at a point, but it is not likely that it 
would be confined to one spike only. | 

The railway company has had to defend itself against 
the tooth and nail attacks of an ignorant and sensational 
Press, which insisted that the line was electrified solely for 
selfish reasons, and without regard to the safety of the 
public, which would not have been victimised had the steam 
trains continued to run; the line taken by the defence 
has been to show that the maximum stresses possible under 
the worst conditions were well under the ultimate shearing 
strength of the spikes, and that the stresses were of a 
higher order with the steam locomotives, 

For instance, the railway company’s experts arrive at the 
following figures for the total thrust exerted by the outside 
leading driver when assuming that the two middle outside 


drivers do not touch the rail, but including the guiding 


effect of the pony truck. "The locomotive is supposed to be 
swung round on tbe trailing driver, ав on a pivot, while the 
trailing bogie plays no part at all. 


TABLE I. 


Speed— miles per hour 40 50 60 70 


Thrust on outer rail lb. 4,740 7,400 10,470 14,130 
Weight on outer driver Ib. 16,750 17,450 18,605 19,950 
Friction resistance due to weight 

lb. 4180 4360 4,650 5,000 
Resultant shear on spike. lb. 960 3,040 5,820 9,130 


The coefficient of friction between the rail and the tie plate 
is taken at the usually assumed figure of 0:25; 
C 
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The calculated resultant shear on the spike is well below 
the average shearing strength of the spikes tested, but a 
reduction of the coeflicient of friction, such as might have 
occurred due to ice under the rail, would lower the factor 
of safety considerably at high speeds, and a lurch caused hy 
a defect in the track might be enough to bring the actual 
resultant shear beyond the ultimate resistance of the single 
spike head. 

Engineering rounds off the article with a comparison of 
the calculated effects of the old and new types of engine, and 
concludes that the steam locomotive, for all its extra weight, 
has the advantage on account of its higher centre of gravity. 

Thus, in the electric and steam locomotives used on this 
line the loads on the outside leading drivers at various 
speeds are as follows :— 


TABLE II. 
Speed—miles per hour ... 58 
Steam locomotive (“ Atlantic” 
type lb. 25,165 26,885 32,705 37.695 
Electric locomotive E lb. 16,750 17,450 18,605 19,950 


40 50 60 70 


The frictional resistance, therefore, between the rail and . 


tie-plate is considerably greater in the case of the steam 
locomotive with the high centre of gravity. 

Taking the figures given by the railroad company, we 
have for the steam locomotive, во far as the leading driver 
i8 concerned :— 


TABLE III (compare with Table I). 


Speed—miles per hour ... ieu 40 50 60 70 
Thrust at leading outside driver 
lb. 6,120 7,450 11,230 15,390 
Friction resistance due to weight | 
on wheel... -— um lb. 6,280 6,720 8,170 9,420 
Resultant shear on spike... lb. — 730 3,060 5,970 


The leaning towards the steam locomotive, which 
Engineering may be supposed to have, does not deter it 
from adding that these calculations do not take into 
account the extra stresses which are due to reciprocating 
and partially balanced moving parts, nor, it might be added, 
to the lurching which may be caused directly by the higher 
centre of gravity. 

For as long as this accident is remembered, there will be 
more than one opinion as to the cause of it, and the nature 
of the case forbids any nearer approach tothe truth than the 
choice of a batch of conjectures, but it cannot be doubtful 
that similar accidents may be prevented by attaching the 
rails to the ties, so that the factor of safety of the fastenings 
is six or ten times in excess of the calculated stress which 
may be concentrated under the worst combination of con- 
ditions conceivable upon any one fastening. 

Rather late in theday, the New York Central has double- 
spiked the rails. 


A SERIES of well-written articles has 
been published in the Morning Post of 
May 4th, 6th and 7th, on the subject of 
State-owned cables, and in the proceedings of the Imperial 
Conference Mr. Lloyd George, the President of the Local 
Government Board, in reply to the first part of Sir Joseph 
Ward's practical proposal, viz. :—(1) * The Improvement 
and Cheapening of Cable Communication with this 
Country," stated that 16 would be an undoubted advantage 
if traders could communicate their orders quickly and at 
rates which would not be prohibitive,’ and that the 
acceleration of Inter-Imperial communication was a thing by 
which all would benefit. His Majesty’s Government had had 
no concrete scheme submitted to them, and the problem was 
complex and difticult, but he believed it was not beyond the 
resources of British statesmanship. It would, perhaps, not 
be too much to ask Mr. Lloyd George to examine what has 
been written upon the subject of Imperial Cables. Their 
advocacy extends over a period of years that many of us 
would like to have returned, but there is no doubt that 
there exists enough matter to supply anyone with a concrete 
knowledge of this subject if he wished to materialise it. 

Attention has been called in the article in the Morning 
lost of May 7th to the diminishing share now being 
paid by the partners in the Pacific Cable. We have 


Cable by 
Preference. 


referred to this in our previous issues, but still we maintain 
that, given a capital outlay of no more than is required for 
a cable, its equipment, maintenance and working, Govern- 
ment systems should be able to pay their way and put aside 
sufficient to duplicate lines as soon as possible, as private 
companies have done. It is therefore a very important 
matter, greater than any other consideration, that first outlay 
should be as low as possible, having regard to efficiency; 
and the fullest knowledge to attain this must be with the 
direction of the work, if success and not a continual drain 
on the public purse is to follow. All “ indirect " benefits 
to be looked for—and these are many—should come with 
the profitable working of the enterprise, whether it be a 
State or a private one. | 

Foreign Governments are making successful efforts to 
obtain for themselves routes free of control, and it would 
naturally follow that the {British Government with ‘the 
Colonies should at least, secure one route to themselves. 

Since the above was written, the resolution of thé Cape 
Colony on the subject of Imperial cable communication has 
been passed as follows :— 

l. In the opinion of this Conference the provision of 
alternative routes of cable communication is desirable ; bnt 
iu deciding upon such routes the question of the strategic 
advantage should receive the fullest consideration. 

2. That landing licences should not operate for a longer 
period than twenty years, and that when subsidies are agreed 
to be paid they should be arranged on the *'standard 
revenue principle, 7.e., half the receipts after a fixed gross 
revenue has been earned to be utilised for the extinguish- 


ment of the subsidy, and, by agreement, for the reduction 
of rates. 


LOOKING over the published proceedings 
of a large number of scientific societies, 
one cannot but be struck with the fact 


Manufacturing 
Processes and 


Scientifi 
сен. that most of the papers contributed deal 
with abstract questions of theoretical 
interest. Others are concerned with a description of a 


specific performance, such as a piece of engineering con- 
struction or interesting research.’ But, excepting that of the 
Iron and Steel Institute, the literature of scientific societies i8 
singularly deficient in the practical details which make all 
the difference between success and failure in manufacturing 
operations. 


Even a young and virile body, such as the Faraday 
Society, cannot free itself from this reproach. A paper 
presented at a meeting in February dealt with the electro- 
lytic alkali and bleach industry. The subject was one 
of considerable interest to engineers and to electrochemists 
generally. To the former there was suggested the idea of 


electric power generation and consumption on an absolutely 
steady load giving a 100 per cent. load factor: yet nothing 
was given in the paper as to the cost of electrical energy under 
such circumstances. To the latter there was suggested a 
multiplicity of questions, such as the life of carbon anodes, 
and the rate of disintegration at specified current densities, or 
the life and construction of diaphragms in electrolytic pro- 
cesses employing these devices. Nothing, moreover, was 
said as to the fuel expenditure in evaporating the alkaline 
liquors for the production of caustic soda. All these 
questions are matters of general interest to electro- 
chemists, but no information is forthcoming from the very 
reticent manufacturer. In the discussion which followed 
the paper to which we allude no manufacturer joined. 

While the general reticence of the manufacturer is to be 
regretted in one sense, it is easily explicable. Patent 
specitications (whence much technical knowledge—or what 
passes for it—is culled) do not cover aught but broad prin- 
ciples as to processes. Constructional details in practice and 
methods of operation are not patented. At the same time 
it is upon these minor points, regarded as an aggregate, that 
success or failure depends, and a disclosure of these, or of a 
method of applying any material purchasable by all in the 
open market, would often enable rival firms to tune up their 
methods to such a degree as to make competition harder for 
the successful manufacturer—hence his reserve. 


— 


E 


ы А 


— л sss sn As i SSS 


vol. 60. No. 1,688, May 17, 1907.] 


THE ELECTRICAL REVIEW. 791 


—— ыа ылы аслы ыллыы SS ыл PSA A a 


THE ROYAL SOCIETY CONVERSAZIONE. 


THE first Royal Society conversazione of the season was held 
at Burlington House on the 8th inst. There were few, if 
any, exhibits of apparatus representing inventions that may 
be looked upon as epoch-making. Mr. Louis Brennan's 
mono-railway may be reckoned as one of the few, though 
its great scientific and technical interest is no guarantee of 
ita ultimate commercial success. 

The Brennan mono-railway is a tight-rope railway, in 
which the carriage running on the tight, rope is balanced by 
means of two gyroscopes revolving in opposite directions. 
In order to bridge a chasm or a river, all that is necessary is 
to stretch в steel cable across it, on which the gyroscopic 
carriage will run with perfect safety—so long as the 
gyroscopes keep on running. 

Models were alio exhibited by Dr. Otto Schlick and 
Messra. Swan, Hunter and Wigham Richardson Ltd., of 
the application of the gyroscope to prevent the rolling of 
ships at sea. 

r. Duddell exhibited his apparatus for producing 
persistent electric oscillations, which has recently been 
playing so important a part in connection with wireless 
telegraphy and telephony. Ав is well known, the Duddell 
invention (which, though anticipated by Prof. Elihu 
Thomson, was independently made) consists in arranging a 
circuit containing capacity and self-induction, in shunt with 
an electric arc. Under these conditions, persistent oscillations 
are excited by the arc in the shunt circuit. Poulsen has 
recently discovered that the frequency of such oscillations is 
immensely increased by placing the arc in an atmosphere of 
hydrogen or coal gas. Experiments in magnetic induction, 
tuning, and discharge in vacuo were demonstrated by Mr. 
Duddell with his apparatus. 

Col. Crompton exhibited а measuring machine designed to 
combine accuracy with rapidity of working. The accuracy 
obtainable is greater than 1 in 200,000, and the tests can be 
made at the rate of one per minute. The end pressure is 
obtained by a spring and electric contact. The accuracy is 
due to the extreme solidity of construction, and a 100-thread 
per inch screw 4 in. long in the nut, which is corrected by a 
spiral profile device. | 

Sir James Dewar had an exhibit to show that the motion of 
the Crookes radiometer was arrested in very high vacua, such 
ав that produced by charcoal cooled by liquid hydrogen, or 
liquid air. No movement was observed when the instru- 
ment was subjected to the concentrated radiation of an 
electric lamp. 

Some curious phenomena, apparently based on the same 
principle as the radiometer, were shown by Dr. Bottomley, 
and by Mr. F. A. King. The apparatus exhibited consisted 
of a “radium clock ” and various types of vacuum electro- 
scopes. The vacuum electroscopes are set up to show the 
effects of radiations from sources of heat and light upon gold 
leaves hanging within highly exhausted enclosures. The 
gold leaves of the vacuum electroscope diverge when 
illumination of any kind falls upon them, and stand perma- 
nently apart when placed in bright daylight. Dy suitably 
manipulating such sources as a spirit flame, candle, or Nernst 
lamp near the electroscope, forces, which vary in direction 
and magnitude from point to point within the enclosure, 
are generated, and cause the leaves to be twisted into curious 
shapes. The gold leaves remain in this contorted condition 
for а considerable time after the exciting cause has been 
removed. 

The Cambridge Scientific Instrument Co. exhibited Prof. 
Féry's self-contained radiation pyrometer. This pyrometer 
utilises the heating effect of the “ total radiation " from a hot 

dy, focused as an image of that body by means of a concave 
mirror. [t differs from the already known Féry radiation 
Pyrometer in being entirely self-contained, the image falling 
оп а minute bi-metallic flat spring (Breguet spiral). This 
becomes ‘pertially uncoiled as ite temperature rises, and a 
light pointer attached moves over a dial divided to give 
direct temperature readings. 

The same company also exhibited the universal portable 
electrometer, designed by C. T. R. Wilson, F.R.S. This is a 
gold-leaf instrument, with very small capacity and fused 
quartz insulation. It is suitable for work on atmospheric 


electricity, radio-activity, &c., and is self-contained, with 
means for standardising the readings, which are very steady, 


even ina fairly high wind. 


The importance of short exposures in taking X-ray 
photographs of the human subject was illustrated by «an 
exhibit by Dr. Robert Knox and Mr. (i. Pearce. These 
gentlemen, by using a specially powerful coil and a tube 
adapted to take a large current, have succeeded in getting 
photographs of parts of the human body with exposures of 1 
to 5 seconds. The sharpness of organs which are usually 
in motion, such as the lungs, is consequently much improved. 
The instruments employed to produce skiagraphs, with 
exposures varying from 1 to 7 seconds, consist of a power- 
ful induction coil yielding a greatly intensified secondary 
current, worked in conjunction with an electrolytic inter- 
rupter directly from high-voltage electric light mains. "The 
core of the coil consists of transformer plates. The primary 
is of a much larger wire than usual, and has more turns. 
The secondary is much smaller than usual, and has more 
turns. The X-ray tube is provided with a heavy anode to 
withstand the current. In series with the X-ray tube a 
rectifier is placed to render the current uni-directional. 

Dr. F. D. Chattaway, F.R.S., had an interesting exhibit 
of copper mirrors produced by depositing copper on glass 
from an aqueous solution. In the mirrors exhibited the copper 
had been deposited upon the glass by reducing cupric oxide 
by an aqueous solution of phenyl hydrazine in presence of 
potassium hydroxide, which accelerates the action to a 
remarkable extent. The mirrors are equal in brilliancy co 
silver mirrors, and on account of the colour of the copper are 
much more beautiful. 


THE TEMPERATURE COEFFICIENT 
OF GUTTA-PERCHA. 


Ir has been usual to assume a regular variation in the 
temperature coeflicient of the insulation resistance of gutta- 
percha used in cables. Fig. 1 (curves 2, 3, 4 and 5, p. 792) 
shows typical curves of this coefficient used for reducing the 
resistance measured at any temperature T to the value at the 
standard temperature of 75° F. The measured resistance 
has to be divided by the coefficient corresponding to 
temperature T. For convenience in comparing the shapes of 
the rising and falling branches of the curves, the reciprocals 
of the values of the coefficient for temperatures above 75* 
have been plotted in place of the actual (fractional) values. 

The curves will be seen to be approximately asymptotic 
for low temperatures, and on this assumption the values of 
the coefficient for the freezing point have usually been 
calculated without actual test. 

Recent experiments have, however, shown that this 
assumption for temperatures close to the freeziug point is 
far from justified, and Herr K. Winnertz, in the £E/vtro- 
lechnische Zeitschrift, publishes some useful test results on 
the point. He obtained the following figures for the 
coefficient by taking measurements at 5? intervals from 
82° F. to 95° F., the latter being the highest temperature 
which has to be dealt with, even in the case of cables laid 


in the tropics. 
Deg. F. Coefficient, | Deg. F. Coefficient. | Deg. F.  Coefllcient. 


95 ... 1415 74 . . ТОВ 53 6015 
94 ... 1561 73 . 1187 52 ... 6373 
93 ... 1721 72 ... 1393 51 6722 
99 ... 1898 71 . 1409 50 7:057 
91 ... 2105 70 . 1535 49 TOUT 
90 ... 2332 69 . . 1:679 48 1:670 
89 .. 2574 68 . 1821 47 7 943 
88. 2836 67 , 1:984 46 8178 
87. 3125 66 ... 2161 48 8 383 
88 3444 65 . 2353 44 8499 
85 ... 3818 64 20562 33 . 85855 
84. 4304 63 .. 2790 42 .. 8067 
83 ... 4801 62 .. 3035 4l .. RTE 
82 .. 5251 61 . 3302 40 S719 
81 .., “5548 6) . 3 588 BO % 
80. 6158 59 ... 3896 38 . BT IG 
79. 7066 55 .. 4:993 37 .. SM 
78 ... 7707 57 .. 4564 36 * B'S80 
77. 8406 56 ... 4919 35 .. mug? 
76 ... 9168 55 ... 5282 34 ... 999 
75 ... 1000 54 5:650 33 9053 


These figures are plotted in the dotted curve 1 in fig. 1, 
and show a characteristic bend at about 45 F. 
D 


792 


The magnitude of the error introduced by using the 
ordinary curves 2 to 5 in place of the true curve 1 can be 
best shown by an example. Suppose the insulation resistance 
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of a certain cable is found to be 3,000 megohms at 40? F., 
and 3,074 megohms at 35? F. The coefficient for obtaining 
the resistance at 75° F. from the 40° F. resistance is— 


Curve 1 z 87719 
Curve 2 = 13°02 
Curve 5 = 15:77 


and for obtaining it from the 35? F. resistance it is— 


Curve 1 = 8:932 
Curve 2 = 18°97 
Curve 5 = 25:39. 


Using these figures, the resistance at 75? F. works out at— 


344°1 megohms by curve 1 
230°5 megohms by curve 2 
190:3 megohms by curve 5 


on the basis of the 40° F. measurement, or— 


344'1 megohms by curve 1 
162:1 megohms by curve 2 
131:4 megohms by curve 5 


on the basis of the 35^ F. measurement. 

The curve for temperatures above 75? F. i8 more regular 
than for the lower temperatures, and appears to become 
asymptotic. The actual values of the coefficient depend, to 
a certain extent, on the quality of the gutta-percha used, but 
large variations are not likely to occur. 


Electric Power in Durham Collieries.—In connec- 
tion with the illustrated article which appeared under this heading 
in our issues of April 26th and May 3rd, we stated that Messrs. 
Bruce Peebles were contractors for the whole of the electrical 
equipment, inadvertently omitting the concluding words, Леге 
described. Ав a matter of fact, the Lambton Collieries contract was 
divided, Messrs. Bruce Peebles carrying out the contract for the 
equipment of the Margaret, Lumley, “ D," and Lady Anne Pits 
referred to in the above-mentioned article, and Messrs. The Elec- 
trical Co. the contract for the Herrington and Dorothea Pits and 
the Philadelphia works installation. We are also asked to point out 
that the Sirocco ventilating fan, referred to as delivering 145,000 
cubic feet of air, &c., actually uses only 73 н.р. for that duty, 
although driven by а 126-R.P. motor. 
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Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can ba pub- 

lished unless we have the writer's name and address inner possession, 


Balancers. | 


The article on balancers in your recent issue should be 
read with interest by everyone having charge of this class 
of machinery, whether for public supply, traction, or work- 
shop use. It would be well if consulting engineers: were 
more conversant with the practical side of this question; and 
would see that not only was the proper type of machine 
specified, but that it was coupled up correctly also, a point 
which may readily be overlooked, and one which is giving 
more trouble than ** badly designed " machines ; here I 
to differ from Mr. Taylor, not having found stock-shunt or 
compound-wound machines, make bad or indifferent 
balancers when correctly coupled up. 

Thinking that, perhaps, my experience in this line might 
be of some use to your readers, I venture to give the follow- 
ing particulars of a recently installed plant :— . Za 

The present balancers were ordinary belt-driven: com- 
pound-wound 50-Kw. dynamos; on raising the voltage to 
400, they were no longer required, and being like machines, 
I conceived the idea of making them into balancers ; 
accordingly the third bearing was taken away, the shafts 
shortened and fitted with a coupling, the. bed having been 
shortened and planed up, the whole was mounted together, 
and the field connected up as per diagram, which will be 
found to agree with .Mr. Taylor’s fig. 5. The machine 
balanced perfectly from no-load to 300 amperes without 
shunt regulation. The power house in. which they аге 
working, contains two 250-Kw. compound-wound generators 
and one 400-Kw. shunt ditto. E = 

Shortly after finishing the above, it was found necessary 
to put down more generating plant, and three-wire com- 
pound-wound 500-KW. machines, with slip-rings for balancer, 
were decided upon, each to be capable of dealing with 
25 per cent. out-of-balance current. As these are for the 
adjacent shops (the power houses being } mile apart), they are 


~ B.B.| 3 Wire Compound Wound Benerators 


+ 8.8. 


DIAGRAM OF CONNECTIONS. 


arranged to run in parallel with each other. As shown on 
the wiring diagram, we have three-wire compound-wound, 
plain shunt, and static and rotary equalisers all connected 
up together; only one thing was found wanting—in the 
first installation no shunt regulation was provided. Оп 
connecting up to the three-wire generators it has been found 
that this is wanted to bring them equal (the latter being 
1 per cent. out of balance); afterwards the regulation is 
quite automatic. | 
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Income-Tax and Depreciation. 


Mr. Hammond, in his letter in your last issue, states that 
he has found by experience that the most divergent 
views exist on the part of rating authorities with respect to 
the amount of depreciation which should be allowed on elec- 
trical undertakings when assessing for income-tax. 

He gives an example of an undertaking of a capital value 
of £10,000, and states that a fixed sum should be allowed, 
actually representing the average depreciation for one year, 
sufficient to wipe off the value of the plant in 25 years. 

Whilst there is great difference in the amount of the 
allowances made for depreciation by surveyors in different 
towns, there is also a divergence in the method of allowing 
the depreciation——.é., taking Mr. Hammond's example, some 
surveyors would allow the 4 per cent. (£400) each year for 
25 years, when the whole £10,000 would be wiped off; 
whilst others would allow the 4 per cent. on the reducing 
balances only. 

The allowance, if made on the reducing balance“ prin- 
ciple, would be £400 for the first year, and in the second 
year 4 per cent. on £9,600, or £384, so that each year the 
allowance would become less and less, and the original 
capital would take a correspondingly longer period to become 
extinguished. 

Any new capital expenditure that may be incurred year 
by year is added to the reduced balances. 

Weighty arguments can be put forward in support of 
this latter method of allowance, and several appeal cases 
against the assessment of ships, &c., apparently support it, 
and the object of my letter is to ask Mr. Hammond, and any 
other experts who may have had to do largely with assess- 
ment appeals, to give their opinion on the above system, 
more particularly as to whether it could be npheld in the 
case of electrical undertakings. 


King’s Lynn, May 13/h, 1907. 


John Pilling. 


Fancy Names for Lamps. 


l have been interested in this correspondence, but it seems 
to 0 that only the fringe of a large subject is being dealt 
with, 

It is certainly a source of annoyance to find lamps placed 
on the market with all sorts of fancy names, and as fancy 
claims made for them, while no indication of the watts con- 
sumed is given, but it is quite as great an annoyance to find 
that the ordinary 16-С.Р. lamp of commerce carries a lie 
stamped on its very face, not only in current consumption, 
but in candle-power and voltage also at times. It is mani- 
festly impossible for manufacturers to turn out lamps with a 
machine-made accuracy, but they might try to supply within 
reasonable limits, and I would suggest that the limits within 
which their lamps are guaranteed should appear in the lists 
they issue, 
but how much does the term 16 C. P., when applied to a 
lamp, indicate to any one except in a relative sense? It is 
dot à measure of the mean spherical candle-power, nor does 
t accurately measure the value of the candle-power given 
by the lamp at every point in the horizontal plane passing 
through the filament loop, and hence it is only of use as а 
very tough relative guide by which one lamp may be com- 
pared with another. 

Consequently makers ought to give polar curves of 
candle. power distribution in one horizontal, and two vertical 
planes, for their various standard types of lamps, and 
guarantee that these curves should be correct to within a 
reasonable percentage. The increasing use of lamps backed 
by reflectors makes this matter more urgent, as great increases 
of downward illumination may be obtained by means of 
reflectors from what might otherwise be very inefficient and 
wasteful lamps. Sometimes, indeed, one finds the efficiency 
of auch a combination stated in terms of the vertical down- 
Ward candle-power ; this is a most misleading and pernicious 
78m, as it ів too often used to cloak a wasteful illuminant. 
I am pleased to note that the Linolite Co. adhere “ strictly ” 
to the standard efficiency of 3°75 watts per candle-power ; 
that is as it should be, | 


6] , John D. Mackenzie. - 
sor, April 80th, 1907. 


Of Dogmatism in Science. _ fe 

I quite agree with your contributor, “ W. M. M.,“ that 
the difference between us is simply one of definition, but if 
he admits that the velocity of propagation of tbe olectro- 
magnetic wave is 1/ Vp к, he must also admit that the 
definitions he adopte for и and K are inconsistent with one 
another. For in order to interpret the velocity equation, 
he finds it necessary to discard both electrostatic and 
electromagnetic systems of units, and, in fact, to throw over 
all C.G.S. systems, inasmuch as he has to adopt 1/3 x 101 
seconds as the unit of time (p. 621). He is then able to 
say that the velocity 1/ V и К for air is 1 centimetre per 
1/3 x 10! seconds. The velocity of propagation of an 
electromagnetic wave is, of course, quite independent of the 
size of the units used in measuring it, and definitions which 
compel the adoption of outlandish units do not appeal: to 
me. I prefer to follow Maxwell. M 

Considering the subject of the correspondence, however, 
neither my views of the correct definition nor those. of 
„W. M. М.” are to the point. The question is, what is to 
be taken as the official view of scientists? I believe that 
those best entitled to express this view, such as Profs. 
Larmor and J. J. Thomson, would be found to agree sub- 
stantially with Maxwell in the matter, and unless 
“W.M. M." can show that the views he puts forth are 
more generally accepted, he should have headed his article 
differently. „5 

І would not, however, be understood to be belittling the 
value of the article, which should be helpfal to students on a 
matter that is very inadequately treated in text-books. I 


merely suggest a change of title, 
F. W. Carter. 


Rugby, May Tth, 1907. 


PARLIAMENTARY. 


Radio-telegraphic Convention Committee. 


AT the resumed sitting of the Committee on Tuesday, May 7th, Sir J. 
Dickson-Poynder, Bart., presiding, the first witness was Sir William 
Preece, K.C.B., late engineer-in-chief to the Post Office. ms 

Replying to the CHAIRMAN, the WrrNESS said he had worked at 
wireless telegraphy for 12 years before Mr. Marconi came to England. 
He claimed that the Post Office had made wireless telegraphy free 
and open to the world. | 

Сап you see any serious objection to the Convention being 
ratified ?--I think it would be a very serious evil to this country if 
that Convention were not ratified. 

Continuing, WiTNESs said it was absolutely essential that they 
should have free trade in wireless telegraphy, because they wanted 
as much as they possibly could to encourage small ships to use the 
system. The Convention would break down to a certain extent 
the monopoly that the Marconi Co. were endeavouring to Secure, 
and it would lead to the organisation, and the regulation, of all 
the wireless telegraphy business of the world. He did not see why 
there should not be intercommunication between the different 
systems. In its present form the Poulsen system could not inter- 
communicate with the Marconi system, but it might be very easily 
made to do во, He believed in the possibility of communicating 
between England and the States by wireless telegraphy, but he did 
not believe that it would ever be done on а commercial basis. ‘He 
regarded wireless telegraphy assupplemental|to submarine cables. It 
cost more to worka wireless telegraph system than a cable —the instal- 
lation costs were not во great, but for the purposes of wireless tele- 
graphy they must have an expert at each end, and that cost inoney 
He had seen Mr. Marconi's evidence, and he had noticed some of it 
with a little surprise. He referred only to the length of the wave 
and the amplitude. "With such a coherer as Sir Oliver Lodge's, 
there was no difficulty in picking up any wave lengths. The intro- 
duction of the amplitude would be most confusing, and would be 
of no use whatever. To define the energy and the wave length 
was all that was required. Mr. Marconi was apprehensive that the 
Convention would stifle progress and suppress experimental 
stations, but he could not accept that at all. 

By Mr. Leg: He had formed the conclusion that the Marconi 
Co. was the worst managed company he had ever had to deal with. 
A8 to its organisation, they quarrelled with everybody. 

The CHAIRMAN: What in your view would he the position of 
Great Britain if the Convention is not ratified ?—I think we should 
be the laughing stock of the whole world, and we should throw 
into the hands of those who are now striving to get the business 
practically all the wireless telegraphy of the world. 

Questioned as to whether Mr. Marconi did not say that he had no 
objection to licences being granted to other companies, Sir 
Wiliam said he believed that Mr. Marconi did agrée with free 
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competition, but Mr. Hall did not. He did not agree with Mr. 
Marconi that as eystems developed the difficulties of inter-communi- 
cation became greater. The Poulsen system he regarded as a great 
step in advance, and in the future he believed all systems would 
work by persistent currents. At the present time the Poulsen 
system was in an experimental stage. 

Answering Mr. Lee, Sir WILLIAM Preece said that when he 
referred to the inefficiency of the Marconi Co., he meant in the 
development of its commercial and business side not in the actual 
conduct of its business. He had every reason to believe that the 
business, as from ship to ship and ship to shore, was very well 
managed, and its organisation in that respect was very highly 
efficient, 

Dr. J. A. Femina, F.R.S., handed in a statement to the Com- 
mittee, in which he said he had made the subject of electric wave 
research а speciality. In 1899 he was invited by Mr. Marconi to 
act as scientific adviser to his company. He assisted Mr. Marconi 
in the design of apparatus for the first power station in the world 
for long-distance wireless telegraphy, and was intimately acquainted 
with his work, as wcllas that of other inventors on th:s matter. It 
was Marconi who first made electric wave telegraphy of practical 
use, converting à mere laboratory apparatus into a telegraphic 
appliance. However much Mr. Marconi might have benefited by 
the work of his predecessors, the fact remained that whilst, before 
his work in 1896, there was no electric wave telegraphy, since that 
date it had gone forward with giant strides, and there had been а 
flood of inventions, patent improvements. and research. starting from 
his fundamental improvements. The modifications which had been 
introduced were in details, not essential principles. The more 
recent forms of transmitter differed from the earlier only in the 
number and energy of the waves sent out at each discharge spark. 
In the most recent forms of transmitter the trains of waves were 
continuous, or nearly continuous, and did not die away at all. They 
were called undamped waves, and there were three methods of 
creating them: (1) & mechanical] method by means of a high 
frequency alternator; (2) the electric arc method due to Duddell 
and improved by Poulsen; and (3) а mecbanical and highly 
eflective method which was а recent invention of Mr. Marconi— 
and which he (Dr. Fleming) thought would exhibit a great advanage 
over the arc method, at least for large powers. The antenna, which 
was used for the reception of undamped waves, could be made still 
more selective in its action as compared with the feebly damped 
receiving antenna, but it then required more skill to keep its 
corresponding transmitter in tune with it. There were thus three 
characteristic qualities of the electric waves used in telegraphy — 
viz., wave length, wave energy and damping. Those corresponded 
to the tone, loudness and duration in the case of sound tignals. In 
the regulations of the Berlin Conference the last two qualities were 
entirely ignored, and waves differentiated merely by wave length. 
That was quite unscientific. Another matter to which he wished par- 
ticularly to draw the attention of the Committee was the difficulties 
which surrounded electric wave telegraphy arieing from the ever 
varying transparency of our atmosphere to Hertzian waves. Under 
some conditions, transmitters of small power would send messages 
over unusually great distances, under others, transmitters of large 
power were curiously limited in their range. That altogether 
vitiated the calculations of those who thought that there was a hard 
and fast limit to the sphere of influence of any one transmitter. 
All those things supported the conclusions that electric wave 
telfgraphy was still a young art. The notion that it had arrived 
at a final, practical state, in which it might very suitably be sub- 
jected to regulations for the good of all, was acomplete fallacy. 
Electric wave telegraphy had, moreover, this peculiarity on which 
he wished to lay very great stress, viz., that experiments for its 
improvement could not be carried out on а small scale. To make 
any useful invention in it, each idea must be tested for some time 
in real, practical telegraphic work. No small scale or laboratory 
experiments sufficed. To overcome the difficulties of trans-Atlantic 
telegraphy, we must experiment across the Atlantic. It was not 
the slightest use to try the proposed methods across the Englieh 
Channel Wireless telephony, or the transmission of speech by 
electric waves, had made more than a beginning, and he had the 
strongest belief that the problem of trans-Atlantic telephony was 
not only soluble, but quite practicable. At this stage of the 
development of a progressive, but infantile and yet important art, 
the proposed international regulation of it amounted to a suggestion 
to put a lusty infant into a close-fitting suit of armour, the osten- 
sible purpose of which was to increase ite usefulness, but the real 
effect of which would be most certainly to stop its growth. To show 
that this was not an imaginative fear, Dr. Fleming pointed to the 
history of electric lighting in this country, premature 
legislation for which had, he said, crippled the industry. 
Regarding interference, the important question was whether the 
overhearing was voluntary or involuntary. The remedy of the Con- 
vention was to define the wave lengths to be used in commercial 
work, and reserve other ranges for naval, and others for trans- 
oceanic work. There were no regulations limiting the damping or 
the maximum wave energy in a train which might be used, yet a 
station emitting a powerful, strongly-damped wave of legal wave 
length was a far greater offender and nuisance than.a station 
sending out a wave not of correct legal wave length, but less maxi- 
mum energy and feebly damped The real danger was not the 
growth of a mono; oly, but the artificial restriction of the develop- 
ment of an art of the greatest importance to the world Mr. 
Babington Smith bad suggested that if E: gland refused to ratify, 
the Convention, Continei tal wireless telegraph corporations might 
engage in international disturbance. If, however, tbey were to do 
во, they would simply destroy their own field of operations. He 
regarded the idea of a wireless war as entirely hypothetical, and not 
within the range ofipractical|]politics. If we assumed that other 


nations ratified the Convention while England did not, England 
would be even in a better position for avoiding disturbances than if 
she ratified it, for the nations that ratified would be bound by the 
regulations of the Convention to use certain wave lengths, and not 
to use greater power than was necessary to effect communication. 
It would then be the simplest thing in the world for the British 
stations to select other wave lengths which did not interfere with 
the Convention wave lengths. The Committee adjourned. 


Sheffield Corporation Bill. 


Говр Loprow's Select Committee of the House of Lords com- 
menced on Thursday last week the consideration of the Sheffield 
Corporation Bill, which deals with water, tramways, and other 
matters. The promoters were represented by Mr. Balfour Browne, 
K.C., and Mr. Vesey Knox, апа amongst the opponents were Ше 
Yorkshire Electric Power Co., represented by Mr. Freeman, K.C., 
and Mr. Simney. 

Mr. Влгғоов Browne, in the course of his opening speech, said 
that in 1872 tramways were constructed by a cc mpany, but these 
were now in the hands of the Corporation. The Corporation also 
carried on the electric lighting uudertaking and had expended 
£860,535 upon it. The Corporation were now proposing to make 
nine additional tramways, and to run omnibuses in and outside 
the city—feeders to the tramways. With regard to their electricity 
undertaking, the Corporation were asking for power to supply in 
bulk and to individual consumers in the districts abutting on the 


‚ City, as it was found that there were a number of works just 


outside the city which wished to obtain a supply. Both the 
Yorkshire Electric Power Co. and the Nottinghamshire and 
Derbyshire Electric Power Co. had powers to supply the districts 
Which the Corporation sought to supply, but it was owing to the 
impossibility of obtaining such a supply from these companies 
that caused the manufacturers to ask the Corporation to 
supply them. The Yorkshire Co. had а generating station 
30 miles away, but the other company had no generating 
station anywhere near. His submission was that the Yorkshire 
Co. ought not to be allowed to appear against the Bill, because they 
had no monopoly of the district, and it was obvious that they could 
not supply from a generating station 30 miles away without great 
expense. 

On Friday, counsel on behalf of the Rotherham and Doncaster 
local authorities intimated that they would withdraw their c pposi- 
tion to the electricity part of the Billif the promoters agreed not 
to supply electricity in their arca. 

Mr. Ram, K.C., on behalf of the promoters, gave this assurance. 

Alderman R. STYRING (Lord Mayor of Sheftieid) was then called, 
and bore out the opening statement of counsel. 

In cross-examination by Mr. FREEMAN, WITNESS said that while 
it was true that the Yorkshire Power Co. had the right to supply 
in the area now sought to be supplied by the Corporation, yet it 
was not an exclusive right. It was true that in the company's Bill 
the Corporation obtained а clause prohibiting the company from 
coming into Sheffield without the consent of the Corporation. 

Mr. FEDDEN, manager of the Electricity Department of the 
Corporation, aleo gave evidence in favour of the Bill, and in reply 
to Mr. Freeman, said that the manufacturers who asked the 
Corporation for a supply did во on their own initiative. -The 
justitication for the Corporation asking for these powers was that 
no other persons could supply at so economical a price. 

Mr. FREEMAN addressed the Committee on behalf of the York- 
вһїге Power Co., and contended that the Corporation ought not to 
be granted permissive powers to supply in the district of the 
company. 

Mr. WooDHOUSE, engineer to the Yorkshire Power Co., was exam- 
ined by Mr. Simney, and said that the company had a station at Thorn- 
hill, which was about 20 miles away from Sheffield. "They had other 
stations in contemplation for erection. The progress of the com- 
pany had increased very considerably during the last year or so. 
In 1906 the output was 400 per cent. over that of 1905, and it was 
steadily improving. They were steadily occupied in laying new 
mains, and they now had something like 90 miles of mains in 
various directions. They had some five or eix sub-stations, but 
none in the direction of Sheffield. He did not think there was 
any economic difficulty in supplying customers near Sheflield, for 
they would charge the same price as for consumers near the power 
station. Cross-examined by Mr. Ram, witness said it would cost 
them £500 per mile to lay a main above the ground, and about 
£1,000 a mile underground. The main would be 1,500 H.P. 

Mr. Ram replied on behalf of the Corporation, and said that the 
whole case for the promoters was whether the requirements of the 
firms were to be refused on account of the Power Co.’s Act of 1901. 
They only asked to supply these particular firms, and he hoped the 
Committee would allow that. 

The Committee found the electricity part of the Bill not proved. 

Mr. Ram pointed out that one firm proposed to be supplied was 
in the area of the Nottinghamshire and Derbyshire Co., but that 
company had raised no objection to the proposal, and he asked if 
the decision of the Committee would stop them supplying that 
particular firm. 

The CHAiRMAN: We find the preamble of the Bill not proved во 
far as the Yorkshire Power Co.'s area is concerned. 


New Committee.—A new committee of the House of Commons 
has been appointed to consider the Central London Railway, the 
Manchester Corporation Tramways, the Lower Thames Tunnel 
Railways, and the Oxford and District Tramways Bills. 
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The L. C. C. Electric Supply Bill. 


House of Commons on May 9*h, there was a lengthy dis- 
enssion, which was not concluded when the House rose, on the above 

eure. A very fall report of the speeches appeared in the Times 
ot May 10th, to which we may refer our readers. According to the 
Tunes summary Mr. Courthope moved the rejection of the mensure, 
the chief objection which he took being that it would enable the 
County Council to increase the indebtedness of London to an 
extent almost unlimited. Farther, to grant the powers asked for 
would be to encourage municipal trading in its worst form. Much 
hostile criticism came from the Ministerial side of the House, it 
being directed against the leasing clause in the Bill. Some 
speakers urged that either the leasing clause should be deleted or 
that the promoters should accept the condition that a lease, if 
granted, should terminate in 1931, the year when the powers of 
the existing companies may be bought up. 

Mr. Bonar Law hoped the House would pass the Bill, in order 
that the need of the small manufacturer for cheap electricity 
should not continue unsatisfied for an indefinite time. He was 
himself in favour of private enterprise, because he believed that 
business matters were managed best by men who knew they would 
have to pay for failure out of their own pockets. At a County 
Council election the candidates were not chosen for their business 
qualities. The L.C.C. would be bound to have recourse to private 
enterprise. 

Mi Lio GEORGE, who was of opinion that the Bill should be 
read а second time and go to a committee, laid stress on the fact 
that the Hydrid Committee, which considered this question last year, 
recommended that the powers sought for should be vested in the 
municipality of London, and that it should have the right to con- 
duct the enterprise itself or to lease it wholly or in part. This 
Bill, framed by a Progressive Council and now promoted by a 
Moderate Coancil, did not depart from the lines laid down by the 
Committee. The terms and conditions upon which a lease might 
be granted, were matters to be threshed out upstairs. It was a 
good suggestion that the Council should reserve the right to recon- 
sider its position in 1931, when many of the existing companies 
would be purchasable. Municipal electrical enterprise in London 
had been very successful from the point of view of the consumer. 
While the charges made by the boroughs were considerably lower 
than the charges of the companies, there was still a profit. 
Whether a local authority should lease its undertakings was a 
question which it ought to decide for itself; but Parliament might 
restrict the power by imposing a time limit. 

The debate was adjourned. 


In the 


— — — — 


London Electric Supply Bill.— Mr. Lloyd George has given 
notice after the second reading of the London Electric Supply 
Bill to move: That it be an instruction to the Committee to insert 
in the Bill (if they find the preamble proved) provisions limiting 
the purposes of the Bill to the purpose of enabling the Joint Com- 
mittee to be formed under the Bill to enter into and carry into 
effect any agreement which may be made between the Joint 
Committee and the London County Council under any Act which 
may be passed during the present or any future Session of Parlia- 
ment for conferring powers on the London County Council with 
respect to the supply of electric energy.” 

Midland Railway Bill.—On May 9th Lord Ludlow’s Select 
Committee of the House of Lords, considering the above Bill, 
refused to entertain the petition of the Yorkshire Tramways Co., 
who opposed the granting of the extension of time asked for by the 
Midland Railway Co., in respect of the line to Bradford sanctioned 
by their Act of 1898. 

Birmingham Corporation Bill.—This Bill came on Thursday, 
May 9th, before the Unopposed Bill Committee of the House of 
Commons, presided over by Mr. Emmott. Mr. Pritchard (Parlia- 
mentary agent) explained that the House of Lords Committee 
had rejected the powers in the Bill for tramways to Harborne, and 
the only matter relating to tramways was the Clause dealing with 
the allocation of the cost of certain street improvements. In 1905 
the Corporation obtained powers to construct a number of tramways, 
and aleo street improvements, and under that Act the whole of the 
expense was charged to the tramways account. It was felt that this 
was not fair, asa number of the widenings were necessary quite 
apart from the tramways, The Committees of the Corporation 
concerned in the matter had agreed that £50,000 should be charged 
lo the improvements account. The Committee found the preamble 
proved, and ordered the Bill to be reported to the House for third 

ing. 

North-East London Railway Bill.— This Bill, providing for 
the extension of time for the acquisition of land, &c., was before 
the Unopposed Bill Committee of the House of Lords on Tuesday, 
and was committed for third reading. | 

London United Tramways Bill.—This Bill came before Mr. 
Emmott's Committee on Unopposed Bills on Tuesday. Mr. Cripps 
(Parliamentary agent) said the Bill was now simply limited to an 
extension of time for the construction of certain tramways and the 
acquisition of land required for street widening purposes. Bir J. 
Clifton Robinson gave formal evidence, and said the extension was 
for two years only. The Committee ordered the Bill to go for 
third reading. 

Great Northern and City Railway Bill.—In the House of 
Commons last week, Mr. Morton once more voiced the opposition 
of the City Corporation to the Bill, and on 9th inst. it passed its 
third reading. 


Electric Lighting Provisional Orders (No. 1).—On Tuesday 
the Examiner found that Standing Orders were complied with in 
the case of Electric Lighting Provisional Order (No. 1) promoted 
to confirm provisional orders in respect of the following districts : 
—Aston Manor (Extension to Erdington), granted to the Corpora- 
tion of Aston Manor. Power is given to the Erdington Council to 
purchase in 21 years instead of 42 as provided in the Electric 
Lighting Act, 1888. Chesham—Granted to the Urban District 
Council, amending the Order of 1901. Hipperholme—Granted to 
the U.D.C. amending the Order of 1905. Lytham —Order granted 
tothe U.DC. of Lytham in the county of Lancaster. Special 
power is given to transfer the Order within 12 months to the 
Lytham Electric Light and Power Co., whose registered offices are 
66, Victoria Street, Westminster, S.W. Newark — Order granted to 
the Corporation for the amendment of their Order of 1900. Power 
is given to transfer to a company within 12 months. Penrith— 
Granted to the U.D.C. for the amendment of their Order of 1900. 
Power is given to transfer to the Penrith Electric Supply Co., Ltd., 
and Clause 4 states that nothing in the Order shall prevent the 
undertakers entering into contracts or arrangements with the 
Cumberland Electricity and Power Gas Co. Pontefract—Granted 
to the Corporation with power to transfer to the Electrical Distri- 
bution of Yorkshire, Ltd.  Stockport—Order granted to the 
Corporation. . 

ing’s Norton U.D.C. Bill.—Mr. Corrie Grant's Committee 
has fixed the period for the repayment of the loan required for the 
purchase of the Bristol Road Tramways, and the reconstruction, 
adapting and equipping of the same, at 30 years from the date of 
borrowing. 

Cavehill and Whitewell Tramways Bill.--The Select Com- 
mittee of the House of Lords, appointed to consider this Bill, has 
reported that the promoters do not intend to proceed further 
with it. 

Administrative County of London Electric Power Bill.— 
The order for the second reading of this Bill has been discharged as 
the Bill has been withdrawn. 

Central London Railway Bill.—This Bill passed second 
reading in the Commons last week, after Mr. Morton, speaking on 
behalf of the Corporation, had moved its rejection. 


f 


ELECTRICITY SUPPLY IN COPENHAGEN. 


THE supply of electricity in Copenhagen is in the hands of the 
Municipality, and is carried out on the direct-current three-wire 
system, at 220 volts for lighting and 550 volts for traction. There 
are three electricity works—Gothersgade, Vestre, and Ostre Elek- 
tricitetsvaerk. "The first-named was erected in 1890-2, and extended 


in 1904; it contains three Steinmuller, six Babcock & Wilcox, and 


five Stirling boilers, and three more Stirling boilers are being 
iustalled. Worthington and Weir feed pumps are used, and there 
is an economiser. The generating plant includes five steam 
dynamos of 200 to 800 Kw., and two of 1,200 Kw., while two more 
of the latter size are about to be installed. All the engines are of 
the vertical type, mostly triple-expansion and condensing, and 
were made by Messrs. Burmeister & Wain, of Copenhagen ; the 
dynamos were supplied by Messrs. Siemens & Halske, and Messrs. 
Siemens-Schuckert. There is also a Tudor storage battery of 
1,000-xw. capacity for three hours. The Vestre station started in 
1898, and contains three Babcock and two Tischbein boilers, with 
five small Burmeister-Wain steam dynamos, and two batteries of 
450 and 350 xw. respectively. 

The Ostre station began work in 1902, and is equipped with six 
Borsig boilers, with superheaters and underfeed stokers, Weir 
feed pumps, and two economisers. In the engine-room there are 
four triple-expansion vertical engines of 1,000 I. H. p. each, coupled to 
600 kw. Schuckert dynamos, with Edwards air-pumps, and two 
Tudor batteries of 460 and 450 kw. output. Most of the fecder 
and distributor cables are lead-sheathed and steel armoured, but 
part are of the Callender bitumentype. Atthe beginning of this 
year the total connections amounted to 19,000 xw., with about 
200 motor carson the tramways. The aggregate capacity of the 
generating plant is about 9,300 kw. For theee particulars we are 
indebted to the chief engineer and manager, Mr. C. Hentzen. 

The municipality recently invited tenders in this country, by 
public advertisement, for two 3,000-Kkw. steam turbines, complete 
with electrical generators and surface condensers. Offers were 
received from the leading manufacturers in this country, the Con- 
EM and America, and some of the prices quoted were as 
ollows :— | 


Brown, Boveri & Co., Baden... 
Richardsons, Westgarth 
British Westinghouse Co. 
Burmeister & Wain ... 
Willans & Robinson, Ltd. 
Mather & Platt, Ltd. .. 443,000 kr. (£24.900) 
Siemens (Berlin) ien ake ... 508,000 kr. (£28,600) 
Allgemeine Electricitäts Gesellschaft 590,000 kr. (£33,200) 


After carefully examining the merits of the various tenders and 
the constructive details of the turbines offered, the improved type 
included in Messrs. Willans & Robinson’s tender received support 
at the hands of the technical adviser and of the manager 
of the electricity undertaking; but after prolonged discussion 
on the’ part of the municipal authorities, it was decided to 


entrust the work to the local firm of engineers, Messrs. Burmeister 


.. 862,000 kr. (£20,300) 
.. 380,000 kr. (£21,400) 
... 416,000 kr. (£23,400) 
. 426,000 kr. (£24,000) 
.. 437,000 kr. (£24,600) 


and Wain, in spite of the fact that their experience in the building 


~ for rescission of the agreement. 
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okſturbines hadhbeen limited“ to the !construction of one or two 
turbines of the smaller sizes. It is perhaps somewhat surprising 
that, after inviting tend ers and issuing specifications (in three 
different languages, 'thereby inviting outside manufacturers to com- 
pete? and to send in their proposals, so strong a preference should 
have’ been shown in fa vour of a local manufacturer, and it is to be 
hoped that the above action will not tend to discourage British 
manufacturers“ from competing in future for further contracta in 
Denmark for this class of machinery. 


LEGAL. 


CLEMENTS r. WARWICK, 


Мв. ЈсвтісЕ RIDLEY, sitting with a common jury in the King's 
Bench Division on Thursdav, May 9th, had before him an action in 
which Herbert Clements claimed £143 from Thomas Warwick, who 
was stated to be a director of the New Motor and General Rubber 
Works, for work done and goods supplied. The defendant 
admitted part of the claim, but as to the rest pleaded that the 
plaintiff was incompetent to do the work, and the materials 
supplied were useless for the purpose. 

Мг. Gaiuwoop Mears, for the plaintiff, said the issue of fact 
was whether at certain interviews the plaintiff advised the 
defendant to have two electric motors of 10 and 15 н.р. respectively, 
or whether the defendant simply ordered them, without asking 
the plaintiffs advice. The amount claimed was the balance of 
account for fixing and supplying the motors, and for electric 
lighting work. 

Plaintiff's case was that the defendant asked him for a quotation 
for some electric cables, and asked if he could tind him a second- 
band 15-H.P. motor. Не did not say then what he wanted the 
motor for, but it transpired that he had some public entertainment 
grounds at Cleethorpes, and one of the ‘attractions was a revolving 
platform half-way up a tower, on which about 150 people stood, 
and were taken round about twice a minute. He afterwards told 
plaintiff that be had worked it with a little 3-H. P. electric motor, 
but the people in Cleethorpes were getting a little tired of 
revolving towers, and he wanted to turn it into a flying machine, 
and he proposed to have boats revolved by some mecbanism inside, 
and swung outside from the tower. 

Mr. Mears said he wanted a 10-H. p. to drive a water-wheel for 
“the Fairy River,” but when he told plaintiff that bis dynamo, 
from which he got the current to drive the motors, was 20 11 P., 
plaintiff told him he would never get 15 and 10 н.р. out of the 
motors. Defendant, however, said he should not want 10 E P. for 
the Fairy River, and under these circumetances, Clements obtained, 
the motors. 

The PLAINTIFF gave evidence, and in cross-examination, said he 
had never seen а revolving round tower before. 

After hearing further evidence, the JuDGE said it was not a case 
for а jury, and referred it to a referee. 


- ————— ———— 


Віснавр Hornssy & Sons, LTD., v. Влвсоск & Wircox, Lip. 


IN the Chancery Division of the High Court of Justice, on 
Wednesday, May 8th, the trial of this action came before Mr. 
Justice Neville, and was continued on subsequent days. The 
plaintiffs claimed specific performance of au agreement of May 
25th, 1906, for the sale of their water-tube business and certain plant, 
to the defendants. The defendants denied there was any agree- 
ment, and set up, in the alternative, that if there. wae, it was 
induced by misrepresentation, and by way of counterclaim asked 
The plaintiff company was incor- 
porated in 1879, primarily to acquire the business of general 
engineers at Grantham. As there was a decline in the agri- 
cultural industry, they turned their attention to the manufacture 
of gas and oil engines. Their case was that they acquired, or 
invented, a form of boiler—known as the watey-tube boiler 
—of a vertical nature which did not require much floor space. 
This business began in 1893, and rapidly developed. The 
defendants, Babcock & Wilcox, Ltd., are a company registered in 
England, and are an off-shoot of a very much larger company 
carrying on business in the United States. They had also 
‘embarked largely in the water-tube business, and they contemplated 
(it was suggested) becoming monopolists in this business, and 
buying up that portion of plaintiffs’ business. The document on 
which plaintiffs sued, and which they alleged constituted the agree- 
ment, and asked the court to enforce was: “It is agreed 
between plaintiffs and defendants that (1) Hornsby’s will sell, and 
Babcock & Wilcox will buy, the complete water-tube business of 
Horneby’s, including patents, drawings, existing agreements fof 
licence, certain plant, patterns, and stocks and goodwill; (2) the 
price sball be subject to adjustment of quantities and values of 
stocks, and to Hornsbys giving proof to Babcock & Wilcox of 
the figures relating to plant and tools—4£30,680." Other heads of 
the agreement were that Hornsbys were to be allowed to execute 
existing orders, and should band over to Babcock & Wilcox all 


drawings of their water-tube boilers, and agree to assign licences, &c. 


Babcock & Wilcox agreed to take over the Hornsby water-tube 
‘boiler business, Hornsbys agreeing to drop that business entirely. 
Both parties acted on this document being signed, and plaintiffs 
entirely dropped and gave up their water-tube boiler business and 
transferred overy order to the defendants, The whole action 


of the parties was utterly inconsistent with ite being other 
than a concluded agreement. The defendants’ suggestion was 
that there was no definite agreement come to, and that the 
agreement had been induced by certain representations for 
which plaintiffs were responsible, which were not true. 
The plaintiffs’ first answer was that these representations were 
not made by their agents. The defendants said that there 
were onerous covenants of which they did not know, and many 
questions of law and construction arose, but the main question of 
fact was whether Mr. Simpson was the agent of the plaintiffs and 
what materials defendants had before them when they entered, as 
plaintiffs said, into the agreement. 

Mr. Eve, K.C., Mr. Jenkins, K.C., and Mr. Balfour Macnaghten 
appeared for the plaintiffs; and Mr. Petersen, K.C., and Mr. 
Manning for the defendants. 

The hearing was adjourned until June 4th. 


BUSINESS NOTES. 


Electric Signs.—The Chinnery patent signs, which are 
adaptable for either electric or gas lighting, and are also at the 
same time effective for ordinary daylight service, were on show for 
several days last week at the Chemists’ Exhibition held at West- 
minster. We understand that the development which has recently 
been made in the use of electric signs for advertisement purposes 
bas brought the makers of the Chinnery devices a great deal of 
business. This we can quite understand, for on the occasion of our 
visit to the Exhibition referred to, the various signs shown were 
exciting a great deal of interest. 'The Chinnery sign devices have 
been on the market for some six years, as many electricity autho- 
ritics are aware. One of the special lines is the patent prismatic 
sign, in which a band of coloured glasses passes over and beneath 
prismatic mirrors, causing the colours to reflect upon mirrors and 
rendering & very pleasing effect after tbe style of falling coloured 
waters. The reflectors are said to be equal to about 100 separate 
silvered glass mirrors to the superficial foot. For electrical signs 
ordinary incandescent glow lamps are employed. Another very 
serviceable example is the Duplex,” or Two Signs in One." 
There is also the Toplite " sign, which is claimed to give a good 
announcement of shopkeepers' goods by day and nieht. А patent 
perforated reflector at the back of the sign throws light upon the 
goods, while top reflectors, which are hinged, may be adjusted to 
concentrate extra light upon particular items in the windows. The 
multi-coloured sign, in which one small lamp suffices to effectively 
illuminate a large superficial area, is claimed to be very economical 
indeed in regard to current consumption. It is not possible in our 
pages to give anything like a true idea of the very effective display 
which can be made with these signs. Electricity supply engineers 
who are pushing this class of consuming device, and those interested 
in the sale of such things, should communicate with the CHINNERY 
ADVERTISING SIGNS, LTD., of 38, Eagle Street, Red Lion Street, 
Holborn. 


Holidays.— With the first few hours of warm sunshine 
‘to remind us of summer, and the first batch or two of trade lists of 


electric fans wherewith to keep in the perspiration, there also 
comes a reminder that the holidays are near at hand. This takes 
the form of a number of health-resort booklets published by the 
Health Resorts Development Association, of 29, John Street, Bed- 
ford Row, W.C. These relate to Bournemouth, Tenby and Wey- 
mouth, and а postcard request to the town clerk of any of these 
places will bring back а copy of tbe desired booklet. 


Book Notices.— Journal of the British Fire Prevention 
Committee, No. IV, February, 1907. Record of the Special Com- 
mission appointed to visit the principal cities of ltaly on the 
occasion of the International Fire Service Congress at Milan, 1906. 
London: The Committee. Price 5s.—' This is an exceedingly 
interesting number of the Journal, being profusely illustrated 
with excellent photographs of Milan Exhibition, numerous fire 
brigades with their equipment, displays of drill, ancient Roman 
watch stations, the use of Roman” ladders, reinforced concrete 
construction, and other interesting features. Amongst the latter 
we notice the equipment of the private fire brigade of Messrs. 
Pirelli's electric cable and general india-rubber works, Milan, and 
the “modern risks " apparatus of the Technical Co., which includes 
special tool-chests for tramway, telephone and electricity supply 
works. Particulars of the various brigades, &, are given in the 
letterpress, and the whole forms a very useful souvenir of the 
Congress. 

"Railway Rates, and How to Check Them.” By J. H. Fitton. 
aor The Author, 67, Norman Road, Birkby. 1907. 
8. nef. 

“Та Télégraphie sans Fil et la Tclémécanique. 
Paris: H. Dunod & E. Pinat. 1907. Price 2 fr. 


Bankruptcy Proceedings. — E. Скомртох Норт 
(Holt & Co.), electrical engineer, Rhyl.—The London (/azette for 
May 14th contains particulars of a composition scheme which has 
been sanctioned by the Bangor Court. The receiving order is dis- 
charged, and the order of adjudication is annulled. 

ARTHUR BLACKBURN, electrical and mechanical engineer (Black- 
burn, Walker & Co.), Cleckheaton.—The London Gazette for May 
14th contains notice of the conditions upon which bankruptcy isto 
be discharged. | 


Ву E. Monier. 
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Catalogues and Lists.—SuALL. POWER Dynamo AND 
Moron Co., Old Lane, Openshaw, Manchester.—New list (4 pp.), 
giving illustrations, brief specification and prices of smal) direct 
corrent motors and semi-enclosed dynamos, also motor-starting 
Theosta is. T | 

Tug TeLEGBAPH CONDENSER Co., 4, Great Winchester Street, 
E.C., and Peckham.—16-pp. finely illustrated catalogue of various 
types of standard condensers for submarine cables, artificial cable 
boxes, and artificial lines for duplex working, artificial cables for 
experimental use in colleges and schools, Prices are given. There 
also appeat a temperature coefficient table for the correction of the 
tests of condensers and artificial cable boxes, and curves showing 
thé variation of loss of charge and the dielectric resistance in micro- 
farads between the temperatures of 32? and 88° F. | 

Отонлтв, LTD., 27, Chancery Lane, W.C.—Very finely prepared 
catalogue (40 pages) telling All About Ozonair.” It contains full 
description, together with lists of prices of this ozonising apparatus, 
of which we have given a good deal of information at different times. 


Tue illustrations show important buildings where Ozonair apparatus 


is being used, also a view of the company’s electrical and chemical 
laboratory in Chancery Lane, a photograph showing the application 
of the system in а brewery, and other illustrations of small port- 
able generators and small fixed patterns, the open and closed grid 
generators, the Ozonair filter, fans and air-washing screens for use 
with the apparatus, transformers, converters, &c. Some notes are 
given relating to the various commercial applications to which the 
Ozonair apparatus has been or can be put. 

Mrssgs. KRUPEKA & Jacosy, 61/62, Watling Street, London, Е.С. 

—Catalogue containing in 54 pages full particulars, illustrations 
and prices of their electro-medical apparatus. These include 
portable batteries, transformers, surgical lamps, induction coils for 
faradisaticn, apparatus for sinusoidal faradisation, galvanisation, 
electrolysis and cataphoresis; also small electric motors, electric 
light baths, hydro-electric bathe, high-frequency apparatus, &c. 
Reference numbers, brief descriptions and prices are conveniently 
arranged in tabular form. 
. TRE ALLGEMEINE ELEKTRICITATS (GESELLSCHAFT, Foreign De- 
putment, Caxton House, S.W., have sent us а pamphlet by Otto 
Nairz on “Undamped Oscillations in Wireless Telegraphy,” in 
which the general principles of the art are explained. While due 
credit is paid to Poulsen as the first to obtain high-frequency un- 
damped waves, with the aid of hydrogen gas to cool the arc, it is 
stated that the Ges. für drahtlose Télégrapbie (Telefunken system) 
bas succeeded in obtaining equally good results without hydrogen, 
asing as anode а copper vessel cooled with water, and connecting а 
number'of arcs in series-parallel. | 

Messrs. JOHNSON & Рнплирѕ, Lrp., Charlton.—Pamphlet (4 
pages) containing an illustrated description of the Collins testing 
brake, of which they have the sole rights of manufacture. 

Mrssns. J. C. укы, & Co, Lrp., 55, Victoria Street, West- 
minster, S. W.—Pampblets describing their new electric band- 
drilling machines (Langbein's system) with three speeds for drilling 
holes up to 16 mm. in iron or steel. Also а second publication 
giving a fully illustrated description with prices of the “ Verdol" 
accumulators. 

. Msssns. APPLEBYS, LTD., 56, Victoria Street, S.W.—Section A 
catalogue (100 odd pages) describing their various steam and 
electric jib cranes of many types and sizes. Short descriptions are 
given, together with large numbers of good half-tone views of 
portable steam, electric jib, and steam and electric gantry, derrick, 
forge and foundry cranes, as well as electric single rail cranes, fixed 
electric, floating steam and other cranes. Some brief notes are 
given concerning the advantages of electric cranes, cost of current 


for electric quay cranes handling cargo and ore, or working with 


grab bucket, &c. 
“Тик Baitish ELECTRIC PLANT Co., Lro., Alloa.—24 page illus- 


trated catalogue just issued dealing with the B.E.P. standard four- 
pole motors and dynamos. A view of the company's works is 
followed by general information and a full specification, enlivened 
by neat balf-tone illustrations. Tables of prices and particulars of 
open protected and protected types of motors, also of crane-rated 
motors appear, and the other contents of the pamphlet relate to 
variable speed compensated motors with patent interpoles, and 
B.E.P. standard dynamos. The company claim that all their 


‚ standard four-pole machines are fitted with compensated poles, by 


means of which they can ensure sparkless running and very 
latge speed variations. | | 

. Messrs. Veritys, LTD., Manchester.—Two catalogues descriptive 
of the Peard patent fuses. No. 522 shows the “ Switchboard " 
type. We understand that the fuses are now being made in a 
manner which takes all strain off the plaster holder. The contacts 
are built up on a skeleton frame, the foundation of which is vul- 
canite. The frame is then put in a mould, and plaster formed 
round it, so that the contacts do not owe anything for their sup- 
port to the plaster, as was the case in the original design ; and, in 
the event of the plaster breaking, it is not a difficult matter to 
replace it without interference with the general construction. The 
other catalogue, No. 555, contains particulars of the Peard non- 
explodable steel-caséd Tubular fuse for protecting underground 
network circuits, for mines, theatres, switchboards, and so on. 

` Messrs, D. Sax TONI & Co. (1906), LTD. 15-17, Beauchamp 
Street, Holborn.—Two new pamphlets, Z and Z1, describing their 
portable accumulators for carriage lighting, ignition, &c., and their 
portable electric safety lamp; also leaflet M1, giving illustrated 
particulars of their electric fans. All of the lists are fully priced. 


hidicating Wattmeters,— Messrs. EvEnkTT, Ерс- 
соивк & Co., Глтр., of 87, Victoria Street, Westminster, have sent 
ts particulars of their indicating wattmeters for use on a.c. and 
De. circuits. The instruments are of the dynamometer type, and 


special precautions have been adopted in order to eliminate errors 
due to seif-induction, capacity and eddy currente, de. They are 
made in two forme—viz., the Standard and the Industrial 
types. The latter is suitable for all ordinary conditions met with 
in practice, and a curve ia given, the result of tests made at 
the National Physical Laboratory, showing that the error due to 
variations in power-factor down to 0:25 does not exceed 1 per cent. 
In the Standard type very high accuracy can be obtained when 
used on all power-factors down to about 01. These indicating 
wattmeters are made in four patterns round, edgewise, sector and 
portable. Each of these patterne, again, is made in various models 
for use on single or polyphase circuits, balanced or unbalanced 
loads, there being in all 10 different models. The Standard 
Portable pattern will be found useful for general all-round testing 
or as a laboratory standard ; it can be used in eitber the vertical 
or the horizontal position, and is provided with the usual anti- 
parallax device. Astatic indicating wattmeters are recommended 
where very intense stray fields are likely to be met with. 


Trade Statistics of Rrazil.— The following statistics 
of the importe of electrica] and other materials into Brazil 
aré taken from the recently issued trade statistics of that 
country for 1905; the figures for 1904 are added for purposes of 


comparison :— 


Copper wire, ordinary, or covered with 1904. 1905. 
paper, cotton, silk, gutta-percha, dc. Milreis* Milreis 
From Germany ... on 384,237 326,690 
„ France ЕР К 40,364 36,092 
» United Kingdom ... 329,029 146,698 
» United States 285,945 356,558 
„ Other countries 13,547 23,915 
Total 1,053,422 849,953 
Manufactures of copper not separately 
mentioned (not including tubes )— 
From Germany РА 1,023,129 1,034,126 
» France € eis 697,034 600,379 
„ United Kingdom... 1,037,703 817,725 
„ United States 192,680 171,910 
„ Other countries 335,673 262,795 
Total 3,286,219 2.866,935 
Electric lighting, de., apparatus and 
accessorteg—- 
From Germany 788,789 902,292 
„ France " 159,636 258,083 
» United Kingdom ... 741,666 741,429 
„ United States 1,252,655 1,798,529 
„ Italy 14,352 13,964 
» Belgium 14,575 7,019 
„ Switzerland Е 20,261 24,155 
» Norway and Sweden 19,529 21,285 
210,412 196,102 


Other countries 


Total ... 


Hydraulic pumps— 


3,051,875 


73,866 


3,772,858 


From Germany 43,643 
„ France " 19,261 26,532 
„ United Kingdom 213,594 113,707 
„ United States i 145,660 94,724 
„ Other countries Rs us 4,684 9.906 
Total 457,065 285,512 
Boilers and similar appliances — 
From Germany m 144,363 115,969 
„ France кей 995 23,166 67,254 
„ United Kingdom 529,494 614,690 
» United Btates 147,440 193,670 
„ Other countries ... 50,051 44,305 
Total 894,514 1,035,888 
Rails and accessories — E 
From Germany 1,179,941 496,770 
„ France... ев 108,696 232,859 
„ United Kingdom 1,388,374 2,111,603 
„ United States 135,849 413,935 
„ Belgium 4,100,616 §,100,383 
„ Other countries — 124 
Total 6,913,476 8,355,667 
Tasululürsc- 
From Germany 41,881 31,106 
» France М vai 3,939 5,591 
„ United Kingdom 17,021 6,856 
» United States , 15,325 25.830 
„ Other countries 4,128 2,402 
Total 82,294 71,785 


small Motors.—According to a Consnlar report, there is 


а great. demand in Corfu for motors from 2 to 6 H.r. for wood- 


cutting purposes, \ 


* Milrei8z 1s. 3d. 
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Conduit Enamels.—Some considerable attention has of 
late been devoted to the production of enamels for conduit tubes. 
We have now received a sample of &uch tubing from the METALLIC 
SEAMLESS Tung Co., LTD, of Wiggin Street, Birmingham. It is a 
specimen which bad been in no senee specially prepared, but which, 
we understand, fairly represents their ordinary stock close-tube 
jointing. and is a semple of what they are continvally supplying to 
the trade. The result seems to be very satisfactory, several sharp 
bends having had no material effect on the enamel. 


Liquidations.—Turk Ё„кстко-Мкшслт, ScPPLY Co., 
Lrp. -A meeting is to be held at 70a, Basinghall Street, E.C., on 
June 17th, to hear an account of the winding-up from Mr. H. 
Crewdson Howard, liquidator. 

McePuarn & Sivupson’s Dry Steam Patents Co., LTD., Calder 
Works, Wakefield.- May 28th is the last day for sending proofs 
for intended dividend to Mr. J. W. Close, the liquidator, at North 
British and Mercantile Buildings, East Parade, Leeds. 

R. W. Vicarey, LTD.— This company is winding up voluntarily, 
with Mr. F. J. Harper, County Chambers, Hieh Street, Shrewsbury, 
ns liquidator, as it cannot, by reason of its liabilities, continue 
business. 

LAND AND WATER ErecTRIO Power SYNDICATE, LTD.—A 
meeting is to be held at Bradford on June 18th to hear an account 
of the winding up from the liquidators, Mesers. J. B. Childe and 
S. B. Saunders. 


Trade Announcements.—With reference to the 
description in our issue of May 3rd. of Messrs. Morris & Lister's 
new knife switches and fuses, we are asked to state that further 
particulars and samples of these can be seen at the offices of their 
sole selling representatives, Messrs, Frampton & Parne, 29, Old 
Queen Street, Westminster, S.W. 

Messrs. Нсвгат Davies & Spain, engineers and shippers, of 
Salisbury House, E.C., announce that the title of the firm has been 
changed to Hubert Davies & Co. 

Тик KEVAN ELECTRIC Co., Ltn, have commenced business at 88, 
Charing Cross Road, London, W.C., dealing chiefly with lighting 
material of every description. The show window has been specially 
constructed and designed to attract attention, and to demonstrate 
the advantage which can be obtained by using the firm's patent 
silvered glass reflectors, which are claimed to show a large saving 
in current consumption. The company will supply incandescent 
electric lamps, flex snd cable of English manufacture, also Schiff 
carbons and carbon brushes, and other electrical material. 

Mr. Lister is no longer connected with Messrs. H. G. Mayer, of 
107, Aldersgate Street, but is now acting as joint manager for the 
Kevan Electric Co., Ltd., mentioned above. 

Messrs E. P. ALLAM & Co. have appointed Messrs. J. Parkinson 


and Co., of Post Office Chambers, St. Nicholas Street, Newcastle-on- : 
Tyne, as their sole selling agents in the Northumberland and 


Durham districts. Messrs. Allam have recently placed on the 
market several novelties in connection with their Premier motor 
starting appliances. Among these may be mentioned heavy duty 
starters with magnetic blow-outs, gas and water-tight starters, 
universal starter panels with and witbout instruments. 

Mr. Јонх I. Hatt, of 1, Durlston Road, Kingston-on-Thames, is 
the agent for London and tbe southern counties, also selling agent 
for the Colonies, for the Wilkinson live-steam feed-water heater. 
We understand that a considerable number of heaters have lately 
becn ordered for land and marine boilers, and repeat orders have 
also been obtained. A small illustrated pamphlet on the subject 
has recently been issued. 

Messrs. D. Santont & Co. (1906), LTD., have now taken over 
the role sclling agency for Lowden incandescent lamps, manufac- 
tured by the Lowden Electric Lamp Co, Ltd., of Acton Green, W. 
Copies of leaflet Al relating to theee lamps will be sent on 
application. The lamps are of English manufacture. 


Condensing Plant.—THeE MIRRLEES Watson Co., 
Leb., of Glasgow, Pave just received orders for condensing plant 
for the following works :— 


SURFACE CONDENSING PLANT. 


J. and P. Coats, Ltd., Paisley.— Three sets, duty each 24,000 Ib. steam per 
hour. 

Powell-Dutfryn Steam Coal Co., Ltd. (per Messrs. James Howden & Co.) duty, 
88,000 lb. steam per hour. 

City of Hereford Electricity Station.— Duty, 7,500 lb. steam per hour. 

Ateliers. ''homson- Houston. New Turbine Works, Lille.—One set, duty 
29.000 Ih. steam per hour. 

Sunderland. Shipbuilding Co., Ltd.—Auxiliary condensing plant and con- 
denser tor Messrs. Gwynnes, Ltd. 

BAROMETRIC JET CONDENSING PLANT. 


W. Beardmore & Co., Ltd. (per Mr. P. J. Mitchell).—One set, duty 86,000 lb. 
atearn per hour. | 
Stewart & Lloyd, Ltd. (per Mr. P. J. Mitchell).--One set, duty 86,000 lb. steam 
per hour, 
ELEVATED SELY-DRAINING JET CONDENSING PLANT. 


taylor Bros. & Co., Ltd.— One set, duty 90,000 lb. steam per hour. 


Trade Statistics of Spain.— The trade volume 
of Spain for 1906, recently issued, gives certain interesting 
details as to the importation of electrical materials. The imports 
of copper, brass and bronze wire amounted in value to 3,082,670 
pes. in 1905, as compared with 3,139.430 pes. in 1904; the imports 
from (iermany increased from 1,457,370. pes. to 1,612,630 pes., whilst 
those from France and the United Kingdom decreased from 


1,516,908 pes. to 1,259,540 pes., and from 63,180 pes. to 51,760 pes. . 


respectively. The imports of incandescent electric lamps were 
valued at 489,587 рев. in 1905 (Germany 273,138, France 134,947, 
Great Britain 3,300, and Holland 27,517), as compared with 611,756 
pes. in 1904 (Germany 345,276, France 97,165, Great Britain 234 
and Holland 74,081). The imports of arc lamps, electric meters, 


commutators, &c., decreased in value from 1,793,472 pes. in 1904 to 
1,572,352 pes. in 1905 (Germany 1904, 1,159,856 pes.: 1905, 
987,352 pes.; Belgium 1901, 21,672 pes.; 1905, 52,352 pes. ; United 
States 1904, 21,856 pes.; 1905, 28,232 pes.; France 1904, 464,720 
pes.; 1905, 434,200 pes.; Great Britain 1904, 14,520 pes.; 1905, 
17,720 pes. ; Switzerland 1904, 64,344 pes ; 1905, 31,120 pes.). The 
imports of telephone apparatus were valued at 158,851 pes. in 1905, 
as compsred with 177,156 pes. in 1904; the imports from Germany 
decreased from 74,823 pes. to 51,198 pes. ; Belgian imports increased 
from 11,690 pes. to 23,389 pes. ; French from 48,783 pes. to 56,000 
pes., Swedish from 6,895 pes. to 16,646 pes. and British from 35 pes. 
to 1,491 pes. The imports of motor machinery, with or without 
boilers, were valued at 11,804,797 pes. in 1905 (Germany 
4,075,927 pes., Belgium 957,653 pes, France 1,519,461 pes., United 
Kingdom 3,261,451 pes., Switzerland 646,979 pes., and the United 
States 329,092 pes.), ав against 13,421,159 pes. in 1904 (Germany 
5,419,512 pes., Belgium 824,034 pes., France 1,718,412 pes., United 
Kingdom 3,982,889 pes., Switzerland 638,781 pes., and the United 
States 152,887 рев. The imports of locomotives and locomobiles 
were valued at 1,638,877 pes. in 1905, as against 2,506,309 pes. in 
1904 (Germany, 1904, 1,285,923 pes., 1905, 443,736 pes. ; United 
Kingdom, 1904, 592,910 pes., 1905, 1,010,704 pes.) 

The imports of machinery of copper were valued at 821,012 pes. 
in 1905 (Germany 317,712 pes., France 304 084 pes., Great Britain 
139,108 pes.) as against 1,293,356 pes. in 1904 (Germany 516,472 pes., 
France 629.556 pes., Great Britain 75,880 pes.) The imports of 
other machinery not including agricultural, sewing. &c., were 
valued at 33,767,606 pes. in 1905, as against 38.831,722 pes. in 1904; 
the chief suppliers in 1905 were Germany 10,222.867 pes. (decrease 
of nearly 6 million pes), United Kingdom 9,741,352 pes. (slight 
increase), France 8,087,032 pes. (increase of nearly 14 millions), 
Belgium 2,395,715 pes. (decrease of 1,000,000 pes.). The imports 
of cables for conducting electricity were valued at 1,778,980 pes. 
in 1905, as compared with 1,372,854 pes. in 1904 (Germany, 1904, 
1,011,177 pes.; 1905, 1,422,910 pes.; Italy, 1904, 199,537 ves.; 
1905, 154,445 pes.; United Kingdom, 1904, 37,895 pes.; 1905, 
115,382 рев.). 

The imports of electrical materials free of duty for Government 
and other purposes, were as follows in 1905:— Copper, brass and 
bronze wire, 1,018 pes.; electric incandescent lamps. 1,500 pes. ; 
атс lamps, &c., 18,600 pes. (Germany 17,176 pes, France 
1,424 pes.); telephone apparatus, 917 pes.; motor machinery, &c., 
357,550 pes. (Germany 207,047 pes. France 38,938 pes., Great 
Britain, 109,690 pes.) ; cables for conducting electricity, 74,477 pes. 
(Germany 60,914 pes., France 13,563 pes.). N.B.—Peseta = 94d., 
or 25 pes. = £1. à 


LIGHTING and POWER NOTES. 


Barnsley.—During the past year the electricity depart- 
ment has made a net profit, including a balance of £1,590 brought 
forward, of £3,311. It is proposed to grant £500 again in relief of 
the rates and to reduce the charges to consumers. 


Beckenham.—The U.D.C. has appointed a sub-com- 
mittee, consisting of the Chairman of the Council and the Chairman 
of the Electricity Committee, to negotiate with the South Metro- 
politan Electric Light and Power Co. for a sapply of electricity in 
bulk, the company having made an offer. A proposal that the 
matter should be put aside until there was a report as to the result 
of the working of the Council’s undertaking, with full particulars 
and figures, did not find support. 


‘Continental Notes.—Sr. PETERSBUBG.— From the 
annual report of the Société d'Eclairsge Electrique de Saint Peters- 
burg, we learn that, during the past year a considerable extension 
of the plant was made, the additions comprising a 2,500-H.P. steam 
turbine and alternator, two boilers with superheaters, a continuous- 
current transformer set, and a battery of accumulators. The mains 


now extend to a total length of 385 km., including 77 km. for public 


lighting purposes. The number of transformers in use increased 


from 1,174 at the end of 1905 to 1,213, their capacity being. 
12,544 Kw., giving an average of 10°3 kw. The number of con- 
sumers supplied by the company is now 11,260—an increase of 


1,164 for the year, while the number of lamps connected is equal 


to 383,765 of 10 C. p., as against 354,404. In addition, the public 
lighting is equal to 7,318 10-c. . lamps. The total receipts for 1906 
amounted to £197,319, as against £169,522 in 1905 and £162,871 in 
1904. The output of electricity is returned at 16,652,012 Kw.-hours 
at a gross cost of £81,737, the profit for the year working out at 
some £116,000, which compares with £94,000 in the preceding 


12 months. 


VIENNA.—Àn agreement having been come to with the Vienna 
Electricity Society, the city authorities took over the former’s 
system as from lst inst., the stipulated price being 5,300,000 
kronen. It is stated tbat the municipalisation of the system will 


involve no increase of price to the consumer. 


BupaAPESTH.— Negotiations between the municipality and the 
Budapester Strassenbahn Aktiengesellschaft and the Budapesther 
Elektrische Stadtbahn Aktiengesellschaft, with а view to exercising 
the right of the first-named to acquire the systems of the two com- 


panies in 1910, have not ended satisfactorily, owing to the onerous 
terms asked for, and the companies have been asked whether better 
terms cannot be offered. Failing these, the town engineer has 
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been instructed to draft plans for the establishment of а municipal 
system, which will be run їп competition with the two companies. 

FRANCE.—It is announced that La Societé des Houilleres 
de Ronchamps is putting down a 7,000-H.P. plant, comprising 
three steam turbines, each coupled to a 1, 500-Kw. alternator. 
The current will be gencrated at 5,000 volts pressure, and after- 
wards transformed to 30,000 volts, to cnable it to be transmitted 
within aradius of 50 miles, Among the towns to be supplied both 
for public and private lighting purposes are Belfort, Luxcuil, 
Lure, Remcremont and Hericourt. 

Irany.— The Common Councils of Chiusi and Tarteano have 
entered into contraots for а generating station with gas-driven sets 
for the illumination of the two cities; later on a transmission 
scheme is also to be put to work from Santa Fiora, when the gas 
station will be utilised a8 a reserve. 

The electrical company of Cianezzo is beginning to excavate 
another reservoir, in connection with the hydro-electric installation, 
atan altitude of 425 metres, with а total capacity of 10,000 cubic 
metres. It is intended, when there is a shortness of water, to pump 
pack some of the water to the high level during the hours when 
the installation is lightly loaded. 

BERLIN. On Thursday evening last week a failure of the electric 
light in two of the main streets in the city, resulted in а repetition 
of the scenes witnessed in Paris recently, but on а smaller scale. 


Croydon.— The L.G.B. has sanctioned loans for the 
electricity department, amounting in the aggregate to £21,812, 
the items being as follows:—£9,973 for mains, house service, and 
gub-stationg, repayable in 20 years; £708 for transformers, repayable 
in 15 years; £1,504 for meters, repayable in 15 years; £9,627 for 
excess expenditure and new works, repayable in 15 years. 


Darlington.—The T.C. has decided to oppose the Dill of 
the Cleveland and South Durham Electric Power Co., which com- 
pany is seeking power to extend its area of supply to Darlington. 


Dundee.—The T.C., on the recommendation of the 
electrical engineer, has decided to abolish the minimum charge for 
meters for lighting, in the case of all residential tenements. It has 
also been decided to include powers to supply on hire or sale, motors, 
lamps, and all electrical apparatus, in the forthcoming provisional 
order to be promoted before the B. of T. 

The T.C. and the Harbour Trustees have at last come to an 
agreement as to the price to be paid for the site of the new power 
station. 

The scheme of extension as prepared by Mr. Richardson and 
approved by Mr. Snell, involves an outlay of £55,000. In the new 
station it is proposed to install three large turbo-alternators to 
generate current at 6,000 volts pressure. This will be transmitted 
to sub-stations for conversion to a voltage of 450-500. Despite the 
pressing need, the new station can hardly be ready to meet the 
winter's demand. 


Dunfermline.—The T.C. last week rejected an offer 
ofthe Fife Electric Power Co. to supply up to 100,000 units at 14d. 
perunit, in favour of installing a suction gas-driven generating 
plant in the town. 


East Ham.—The E.L. Committee has approved an 
estimate, submitted by the engineer, of £1,599, for the construction 
of two additional cooling towers with foundations complete, to be 
attached to the existing towers. Application is to be made to the 
L. d. B. for a loan. 


Faversham,—Te T.C. on May 8th discussed a motion 
to dispose of the E.L. undertaking “with a view to reducing the 
rates, in consequence of the unsatisfactory lighting and the existing 
heavy rates incurred thereby.” An amendment deferring the 
matter until the autumn was carried by eight votes to four. 


Frome.—4A loan of £11,100 for electricity purposes, has 
been applied for by the U.D.C. 


Formby.—The B. of T. has granted a prov. order for 
electric supply to the U.D.C. 


Gainsborough.—In deferring the question of revoking 
the E.L. order for a year from June 24th, 1907, the B. of T. has 
informed the U.D.C. that, if at the end of that period it cannot 
furnish the Board with evidence that the order is being put into 
force, it would be revoked without further notice. 


Grimsby.—The T.C. has applied for а loan of £4,000 
for additional plant for the electricity works. 


London.—L.C.C.— The Council at its meeting on 
Tuesday, resolved to sanction the borrowing of £10,000 by the 
Stepney B.C. for the extension of mains. 

The Highways Committee reported having had under considera- 
lion the question of the fees to be charged by the Council for 
duties performed by its inspectors under the provisions of special 
Acts or provisional orders. The Committee recommends the 
Council to fix a charge of £10 a year for the first three testing 
stations or lesa in the same area of supply, and a charge of £2 per 
annum for each additional testing station in the same area. | 

STEPNEY,— Considerable discussion took place at the last meeting 
of the B.C. with respect to the electricity undertaking, the recom- 
mendations in тл to which were given in the last issue of this 
paper. In regard to the estimate of £54,000 in connection with 
the Blyth's Wharf scheme, of which £36,900 is to be spent to 
deal with the load at Christmas, 1908, the consideration of the 
estimate was adjourned, but the recommendation instructing the 
Committee to for submission detailed plans was carried. 
The recommendation that Mr. Tapper be entrusted with the whole 


of the work in connection with the new generating station was 
referred back. | 

HAMMERSMITH.—AÀ L. G. B. inquiry is at present being held into 
the excessive cost of the new workhouse and infirmary at Worm- 
wood Scrubbs. In this connection some interesting evidence has 
been given as to the cost of the electrical plant, which amounted 
to £6,974,as against about £5,500 tendered. It was contended that 30 
per cent. of the original tenders were extravagant expenditure, and 
that £1,300 had been expended in retrieving errors. The evidence 
showed that the total number of lamps installed amounts to some 
4,000; that steam, gas and electricity were employed in the build- 
ing, sometimes as alternatives; that р.с. lift motors had been 
employed, although the supply was an a.c. one; and that, in fact, 
the equipment was practically throughout on a luxurious scale. 
The inquiry was adjourned until May 29th. 


Luton.— A L. G. B. inquiry was held on May 7th into the 
application of the T. C. for a loan of £17,000 for electricity pur- 
poses. There was no opposition. 


New Tealand.— Dux EDIN. Mr. Watson Munro, of Messrs. 
A. & Т. Burt, has been appointed by the City Council to advise as 
to the value, stability, efficiency and workmanship of the whole of 
the plant installed by Noyes Bros., in and from the power-house at 
Waipori to Half Way Bush, together with the electric equipment 
in connection therewith. The equipment includes all works 
carried out by Noyes Bros. within the city. Mr. Е. Н. Drew, of 
the same firm, has been appointed to report upon the hydraulic 
portion of the works. 


Ravensthorpe.—The U.D.C. has received from the 
L.G.B. sanction for а loan of £2,425 for electricity purposes. The 
B. of T., replying to the Council's application for an extension of 
time for carrying out the E.L. order, has stated that if it is satisfied 
that by August 4th next, active steps are being faken to put the 
order into operation, it would be prepared to consider the question 
of deferring the revocation of the order. 

The U.D.C. has consented to the Yorkshire Electric Power Co. 
supplying energy to works in the district. 


Sanderland.—The Т.С. has applied for a loan of 
£10,000 for E.L. purposes. 


Walsall.—4A L. G. B. inquiry was held on May 9th, into 
the application of the T.C. for à loan of £700 to defray the cost of 
erecting a new chimney at the generating station. There was no 
opposition. 

Warwick.—The C.C. has entered into an agreement 
with the Leamington and Warwick Electrical Co. for the supply of 
electricity to the County Buildings at Warwick. 


Wednesbury.— Ata T.C. meeting held last week, Mr. 
T. Griffiths presented a statement showing the progress of the 
electricity undertaking. He explained that at the commencement 
of the undertaking in March, 1904, there were 1,180 lamp connec- 
tions for lighting, and in March, 1907, that number had increased 
to 7,098; whilst the amount of electricity sold had increased from 
38,881 units to 105,000 units. The total amount paid for electricity 
was £764. The Corporation had bought 173,700 units, so that 
8 considerable quantity had been lost. He calculated that 20 per 
cent. of this represented losses in the batteries, and that 30 per cent. 
of the units bought, had been lost in converaion from alternating to 
direct-current. If the Corporation had generated its own 
electricity, the cost of producing the 100,000 units sold would have 
been £240, against £761 which had been paid to the power 
company. 

West Ham.—The electrical engineer has reported that 
the load is increasing so rapidly on the 6,000-volt system, that by 
the time the second turbine is delivered, there will be more than 
it can do by itself. He had considered the advisability of having this 
generation made for 6,000 volts instead of 2,000, and saving further 
cost in step-up transformers, and he suggested that the contractors be 
notified accordingly. Mr. Seabrook further asked for permission 
to get tenders for an ash conveyor, as the expense of dealing with 
ashes by band will shortly be considerable. The Anglo-Continental 
Guano Co. has decided to take a large supply of energy night and 
day on a five years' agreement. The Committee has agreed to a 
suggestion by the electrical engineer for the purpose of meeting 
applications for the supply of electricity to premises off the route 
of the existing mains, and which involve extensions of cable which 
would not be warranted by the income to be derived at the moment. 
In such cases the cost of the extensions could be overcome by 
laying a pipe, and for the time being using small rubber or bitumen 
covered wires to meet immediate requirements, and as the load 
increased to remove and replace them by permanent lead-covered 


cables. 


Wigan.—The Electric Light and Tramways Committee 
held special meetings last week to consider the financial position of 
its undertaking. No report of the year’s working has yet been 
published, but it has transpired that a serious loss has been 
incurred, not so much in the electricity as in the tramways depart- 
ment. The former, indeed, shows a profit of some £2,000, but for 
the 12 months ending March 31st the tramways, it is believed, will 
show a debit balance of over £15,000. How this loss will be met 
has not yet been decided. 


Wolverhampton.—The Electric Lighting Committee of 
the Corporation has presented to the T.C., a report setting out the 
extensions that will be necessary at the Corporation Electricity 
Works, in order to meet the proposed supply of electricity to Messrs. 
Bayliss, Jones & Bayliss, Ltd., and also the ordinary growth of the 
| Е 
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undertaking. The Council has already authorised an expenditure 
of £16,000 in order to provide the supply for Messrs, Bayliss. The 
electrical engineer reports that immediate provision must be made 
for the extension of the boiler-house buildings to accommodate the 
additional boilers and accessories, and it will al&Q be necessary to 
provide for a new chimney. It is proposed that both boiler house. 
and engine room shall be extended for a length approximately of 
57 ft., which will provide suflicient room for the reception of four 
boilers and four generating sets of a total capacity of 4,000 xw., 
but it is only proposed at the present moment to install two boilers 
and two generating sets, the capacity of which will be 2,000 xw. 
Of thisamount of power 1,000 kw. will be immediately required by 
Меввтв. Bayliss, and practizally the whole of the remainder will be 
taken by anticipated new consumers very shortly after it is ready 
for work. It is proposed to install in the boiler house two large 
water-tube boilers, having an evaporative capacity of 20,000 lb. of 
water per hour each. Economisers will be installed in the main 
tlue, and asteel chimney provided 175 ft. in height. Each gencrat- 
ing set will consist of a steam turbine direct-coupled to a three- 
pbase alternating-current generator, and will be equipped with 
independent condensing plant. Electricity will be generated by 
these sets at a presure of 6,000 volts, aud will be transmitted at 
this pressure to Mesara. Bayliss’ works, where it will be transformed 
down for motive power and lighting purposes, and similarly in the 
case of other large consumers. The capital expenditure to be 
provided for will be for the generating station £30,000, for maine 
£15,000, a total of £45,000. With respect, however, to the proposed 
expenditure at the generating station, the Committee has unex- 
pended capital to the extent of £10,000, upon which it is already 
paying interest and sinking fund, and consequently the amount of 
the loan to be applied for under this head will be £20,000. It is 
therefore proposed to apply for a loan of only £35,000. 


Wishaw.—At a meeting of the T.C. on Monday, a letter 
was read from Mr. A. Slatter, consulting electrical engineer, London, 
proposing to purchase the burgh’s electricity undertaking, and 
offering the capital sum expended on the scheme. It was stated 
that the loss on the current year's working was £548 12s., while the 
estimated deficiency next year was £459. After discussion, the offer 
was allowed to lie on the table. 


TRAMWAY and RAILWAY NOTES. 


Belfast.—A public meeting was recently held at Ligoniel, 
when а resolution was passed urging the desirability of extending 
the Corporation tramways through the villave. 


China.—SuanxcHat—aAccording to the Standard, the 
forthcoming opening of the tramway service next month is arousing 
considerable native opposition, on the grounds that some 10,000 
jinrikisha coolies will be affected, and that the tramways are 
dangerous. The Chinese guilds are urged to boycott the tramways. 


Chestertield.—The ‘second year’s working of the 
Corporation tramways resulted in total receipts amounting to 
£11,492; working expenses amounted to £6,110, and financial 
charges £3,998, leaving a net balance of £1,322. Altogether 275,417 
car-miles were run, and 2,302,097 passengers carried. 


Continental Notes.—Atsrria.—The Ministry of 
Railways has approved of the plans for & projected normal gauge 
electric railway starting from Innsbruck and ending at Reutte. This 
represents the section on Austrian soil, and the line will be con- 
tinued beyond the border. 

The surveys for several other electric railways have been 
sanctioned, both in Austria and in Hungary. 


Edinburgh.—The Tramways Committee has decided to 
obtain estimates for the construction of the Gilmore Place and 
Broughton routes on the cable system ; an extension of the Tollcross 
power station will be required. 


London.—The City and South London Railway extension 
to Euston was formally opened on Saturday last by Mr. H. Percy 
Harris, chairman of the L.C.C. The new section is some 1} miles 
in length. 

The City Corporation has now instituted a complete service of 
electrically-driven ambulances, in connection with which 52 tele- 
phone call boxes in the streets provide communication with the 
police headquarters at Old Jewry. 

I.C.C.—An agreement has been come to between the L. C. C. 
and the Lambeth B.C. with regard to the reconstruction of the 
London Southern Tramways System, and clauses have been agreed 
to providing for the widened portion of the roadway being vested 
in the B.C. and for the electrification being completed in two 
years from October, 1907. The Select Committee of the House of 
Conimons has sanctioned this scheme, together with the proposed 
new tramways as follows:—Junction line in South Lambeth Road, 
junction line in Stockwell Road, loop line along Herne Hill Road 
and Wanless Road, and loop line along Poplar Walk and Lowden 
Road. 

On Saturday ‘last a further extension of electric tramways in 
North London—from Wood Green to New Southgate—was opened 
for traftic. Good progress is now being made with the Wood Green 
to Enfield extension, the first section of which (to Palmer's Green) 
will be opened shortly after Whiteuntide. 


The Finance Committee, at a meeting of the L.O.C. on Tuesday, 
presented a report on the proposal of the Highways Committee 
to expend £23,150 on the manufacture of 50 tramcar bodies by 
the direct employment of labour at the Leytonstone depót. It 
appeared that the estimated cost of each of the 50 bodies, which 
form part of 300 authorised last December, worked ont at 
£463, as against £489 103., which was the amount of the contract 
for the remaining 250 bodies, for which a tender was accepted in 
March. If, however, the contractor were entrusted’ with the 
additional 50 car bodies, he would be prepared to supply them at 
£479 103. each. The net estimated saving to be effected by the 
employment of direct Jabour was therefore £825, although the 
Highways Committee, in recommending that step, had no desire to 
establish a precedent in favour of that policy. Apart from the 
calculated saving in cost, the Finance Committee was satisfied that 
there were good grounds for the proposal, and it was informed 
that no additional plant or machinery would have to be purchased 
in connection with the construction of the car bodies, whilst it 
would obviously be convenient to have the existing building, 
plant, &c., fully utilised. 


Manchester—Altrincham.—On Thursday (9th) two 
new extensions of the Manchester electric tramcar system were 
inaugurated, namely, to Chorlton-cum-Hardy and to Altrincham. 
The Chorlton extension is1 mile long, and on Wednesday evening 
an illuminated car travelled over the new route. The Altrincham 
extension makes a total length of lines from Manchester of 8 miles, 
апа Alderman Wilson, chairman of the Permanent Way Sub-Com- 
mittee, performed the opening ceremony. 


Morecambe.— Mr. John Gardner, Corporation Tramway 
Manager at Chester, has been called in as a special adviser by the 
Borough Council of Morecambe, to give his opinion on the question 
of converting the tramway system there from horse traction to 
electric traction, also with regard to the purchase of the under- 
taking by the Corporation from & private company. 


Nuneaton.—The Tradesmen's Association has asked the 
Coventry Electric Tramway Co. to extend its lines from Bedworth 
to Nuneaton. 


Rotherham.— The year's working of the tramway 
undertaking shows gross profits amounting to £8,712 and net profits 
of £4,201, which it is intended to place to depreciation and 
renewals. Some 618,000 car-miles were run and 5,743,208 pas- 
sengers carried, the latter representing an increase of 400,000 over 
the previous year. | 


Southampton.—The Т.С. has had under consideration 
the conveyance of postmen on the tramways and the receipts re- 
ceived therefrom. It appears that nearly 1,000 journeys per day 
are made by postal officials, and the receipts amount to about zd. 
per journey. It has been agrced to increase the present charge of 
4150 per annum for this service to £700. 


South Africa.—JoHaxnxessuurc.—In commenting on the 
state of the locnl tramway service, as a result of the failure of the 
power plant, the Financial Times correspondent says: The town 
is losing heavily in traflic; £1,500 was shed one week, £2,500 the 
next; these figures comparing with average receipts of nearly 
£5,000 in normal working. The car-miles run are about half and 
the number of passengers also just half those conveyed when things 
were normal.” | 

With reference to gas leakages, he mentions that the general 
manager is suffering from gas poisoning, and that the chairman of 
the Tramways Committee was nearly “vassed” recently. It is 
further pointed out that an expenditure ot over a million has been 
incurred on the new lighting and power plant and tramways, this 
sum including £165,150 on lighting plant and £219,700 on tramway 
plant at the power station. The guarantee on the vas-driven 
venerating plant is joined with payments of about £150,000, and the 
penalty may reach as high as £200,000 if the plant and engines have 
to be abandoned. Obviously, in the latter case, further expense 
would accrue to the Corporation in alterations to buildings and 
foundations to fit the latter for new plant. 

Mr. Bell, maneging director of Messrs. Stewart, Mr. Ross, chief 
envineer of Messrs. Beardmore, the guarantors, and Mr. Dawbarn, 
one of the Council’s consulting engineers, are about to investigate 
matters on the spot. 


Southport.—4A report on the past year's working of the 
tramway undertaking was presented to the ''ramway Committee 
at the meeting on Monday, ty the manager, Mr. Kendrew. The 
receipts, exclusive of rents, &c., from the leased lines, amounted to 
£18,163, against £17,230 in the previous year; and the working 
expenses were £11,225, or £465 in excess of last year's. 'The gross 
profit is £7,257, or 4786 more than last year. Interest on capital 
will absorb £3,269, and sinking fund £3,843, leaving a net balance 
of £144. The number of passengers carried shows a considerable 
increase. 


Southend-on-Sea.— The T.C. has applied to the В, of T. 
for an extension of time until July 4th, 1910, for completing the 
electric tramways in the borough. 


Victoria.—MxrBovnNE.— The State Cabinet recently 
decided that the Chief Commissioner for railways, Mr. Tait, should 
visit England to join with Mr. Bent in minute inquiries into the 
whole question of the electrification of the railways. The Premier 
and Mr. Tait will look into the question whether it has paid to 
convert steam into electric systems, and whether electric power is 
serving the purposes for which 16 is intended. If they find that 
electric traction is proving a success in Jingland, then it is intended 
that the Premier shall appoint an English expert to report upon 
the conversion of the Melbourne suburban service. 
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TELEGRAPH and TELEPHONE NOTES. 


(aleutta.—Good progress is being made with the 
anisation of the system of the Bengal ‘Telephone Co. Over 
iles of underground cables have been laid, containing 16,000 
niles of wire. The common-battery system has been installed, and 
gill shortly be put into service. The overhead wires in Calcutta 


we being entirely removed. 
Post Office Telegraphs.—In the House of Commons 


ast week the Postmaster-General stated, in connection with the 
swounts of the Post Office, that the increasing use of the 
telephone was adversely affecting the revenue not only from 
telegraphs, but also from letters and post cards. In spite of, or 
ш consequence of, this," the Post Office had extended the telephone 
«stem as far as practicable during the year, the mileage of wire 
ping been increased by 78, 000 miles. Both telephone and 
telegraph lines would be more quickly extended if the department 
were in a better position to overoome the obstruction of private 
individuals and public bodies in regard to wayleaves. 

Tbe underground telegraph system had been extended at a cost 
of £1,250,000 during the year. 

The total revenue from telegraphs and telephones up to March 
314, 1906, was £4,410,269, of which £544,463 was paid to cable 
companies, and £4,060 was refunded. Royalties from the National 
Telephone Со, and other licensees amounted to £227,208, and the 
value of free Government telegrams was £62,423. The gross ex- 
penditure was £4,829,200, exceeding the revenue by £740,824. 


Sydney-Melbourne Telephone.—The tenders of 
Mr. А. R. Coleman for constructing the New South Wales portion of 
the telephone line between Sydney and Melbourne have been 

ted. The work is to be done at the rate of 45 miles per week, 
ю that the contract, which covers 390 miles in all, will be com- 
pleted within nine weeks from the time of commencement. 


тй 
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Swansea.— Difficulties have arisen in the course of the 
negotiations between the Corporation and the National Telephone 
Co. for the purchase of the telephone system by the latter, owing 
to the refusal of the Postmaster- General to assent to the sale, except 
on conditions which are not acceptable to the company. It appears 


that the P.M.G. will not agree to any payment in respect of good- | 


vill 
Telegraphic Interruptions and Repairs :— 


CABLBS. | INTERRUPTED, REPAIRED, 
GyenePinheéiro — u Aug. 18, 19022 


— | Closed.. b. ae @e Jan. 12, 1906 ee ee 
Curscxo-Maracaibo 


Reissa-Iesa and Reisaa- Temani (Yemen) .. 
Tarifa-Tangier os oe ° 9 ee ee ы 
Port Arthur. Chiſu (Closed) ss - .. Mar. 9, 1904. 
Garachico-Banta Crus ee ee ee ee * 
Las Pglmas-Arecife ee ee ee ee oe Aug. 18, 1906 Ы 
New Brunswick-Prince Edward Island .. .. Jan. 9. 1907 


es 
Е; 


Dakar-Conakry .. .. se .. April 24, 1907 .. T 
Gibraltar-Tangier И Sa i .. April 26, 1907 .. May 7. 
LANDLINES, 


PwroBari .. .. .. .. .. . Aug. 28, 1902 .. ws 


CONTRACTORS’ COLUMN. 


OPENINGS FOR NEW BUSINESS. 


ABERGWYNFI, CYMMER.—Presbyterian church. А. L. Thomas, architect, 
| Church Street Chambers, Pontypridd. 
BANFP.--Converting Duff House (given by the Duke of Fife to the towns of 
Banff and Macduff) into a first-class Hydropathic. Burgh Sur- 
veyor, Banff, N.B. 
BOLTON.—Thomasson Memorial Blind and Deaf Schools. F. Wilkinson, 
| Director of Education, Nelson Square, Bolton. 
BOURNEMOUTH (SovrMBOURNE).—Vicarage (£2,500). B. Livesay, architect, 
Bournemouth; Jenkins & Sons, builders, Bournemouth. 
BRAMHALL (NEAR STOCKPORT).—New church of * St. Michaeland All Angels.” 
йр Architects, John Gibbons & Sons, Manchester. 
RISTOL,— Four electricity sub- stations. H. F. Proctor, electrical engineer, 
Wm Temple Back, Bristol. i 
Y.~Enlatgement of Hope Foundry. Robert Hall & Sons, loom makers, 


. ury. 
T (Co, Dcrwam).—New public schools. W. H. Knowles, architect, 
йрт 25, Collingwood Street, Newcastle-on-Tyne. 
| ‘NTRY.—Grammar school to be extended. H. W. Chattaway, architect, 
соу | Trinity Churchyard, Coventry. 
ART (ScorLAND).—Additions to Gledfield House for Sir Kenneth 
ae Matheson, Messrs. Campbell, Inverness, builders. 
“YDON.—Parochial hal. P. Windsor, 7, High Street, Croydon, architect. 
14 bouses and sbops. E. Bates, East Croydon, architect. 
Зови shops and stores on sites of 63, 65 and 67, High Street. 
DARLIN A. Broad, 22, George Street, Croydon, architect. 
““UNGTON.~ New public school ‘(accommodate 420). G. Winter, borough 
DEVONp surveyor, Darlington. | 
“PORT.—New ward block at Infectious Diseases Hospital. J. F. Burns, 
EABT HAM rough surveyor, Ker Street, Devonport. | 
Factory for Burgoyne, Burbidges & Co., manufacturing chemists, 
EPSOM 12 and 16, Coleman Street, E. C. 
Me- building Parish Church (£6,595). Benfield & Loxley, builders, 
Bullingdon Road, Oxford. 


FALKIRK.—New property with offices, &с. H. Aitken, bre ver. 

Reconstruction of property in High Street for G. H. Burns, writer. 

FOYERS (S8corLANp).—Manse. Cameron & Burnett, architects, Inverness. 

GLOSSOP.—Dover mills to be extended, Olive & Partington, Ltd., Twin Lee 
Mills, Glossop. 

HARPENDEN (HR RTS). Manual instruction and cookery centre. U. A. 
Smith, county surveyor, Hatfield. 

HABLING DEN.—Rebuilding and extension of the Svkeside Mill, Architect, 

H. Ross, Accrington; contractors, Thomas Tattersall, Ltd., 
Haslingden. : | 

HAYES (MipprEskx).—Gramophone factory. T. Williams, Chairman, Gramo- 
phone and Typewriter Co. 

INVERNESS,— Residence on estate of Mounteagle. Maitland & Sons, arcbi- 
tects, Inverness. : ў : a 

LEIGH (Laxcs.).—Important extensions to Spinning Mills. Tunnicliffe and 
Hampson, cotton spinners and manufacturers, Leigh. 

Extensions to mills. T. & T. Hayes, cotton spinners, Victoria Mills, 
Leigh. Ы ^ 

LITTLE HULTON (Хклн BoLroN).—New coal mines being opened out. J. 
Roscoe & Sons, Peel Hall Collieries, Little Hulton. 

LIVERPOOL (WaLLasEY).— Grammar School. Willick & Thickness, architects, 
Castle Street, Liverpool. : 

Extension of car-sheds at Liscard. 
Public Offices, Egremont, Cheshire. 

LLANDOVERY.— Additions and alterations to Llanfair Grange, for Mr. B. 
Evans. C. Portsmouth, M.S.A., architect, Swansea. 

LLANDUDNO.—New church ‘Lloyd Street), cost 43,780. Messrs. Huxley, 
builders, Malpas, Cheshire. 

LONDON (LixEnROUvSE).—Alterations and additions to L. C. C. school (£12,2C9). 
C. Wall, Ltd., 4, Lloyd's Avenue, E.C., builder. 

(TorrEsinaM).- Rebuilding Tottenham and Edmonton Dispensary 
in High Road. 

(TorrENHuAM).--School in Belmont Road. G. E. T. Laurence, 22, 
Buckingham Street, Strand, W.C., architect. 

(TorrENHaM).--Nine houses and shops in High Road, for the 
Governors of the Incorporated Society of Licensed Victuallers, 
127, Fleet Street, E.C. . à 

(STONELRIDGE, N.W.).—Music hall and public house. Mr. Saunders, 
4, Coleman Street, E.C., architect. 

(HawrsTFAD).-—Friends' Meeting House. F. Roundtree, 11, Ham- 
mersmith Terrace, W. 

(CLAPHAM).—Additions to Free House for Destitute Boys. C. E. 
Hutchinson, 29, John Street, E.C., architect. 

(OXFORD STREET),— Picture gallery on the roof level of Waring and 
Gillow’s premises. R. К. Atkinson, Brambleham, Acre Lane, 
Croydon, architect. | 

(SOUTH KENSINGTON),— Office and workshops at Imperial Institute. 
H.M. Office of Works, Storey’s Gate, S.W. 

(W.C.).——Alterations and additions to Lepard & Smith's premises at 
Long Acre. Lewen Sharp, 3, Duke Street, Adelphi, W.C., 
architect. 

(8. E.).—Store buildings at Peckham Rye, for Metropolitan Asylums 
Board. T. W. Aldwinckle & Son, 20, Denman Street, London 
Bridge, 8.E., architects. 

(W.C.).—Alterations, &c., to 8 and 10, Charing Cross Road, (electric 
light to be installed at estimated cost of #280). W. Е. Riley, 
superintending architect, L.C.C., Spring Gardens. 

LYTHAM.—Abbatoirs (£2,500), G. Myers, builder, Lytham. 

MACDUFF (Scotland),—Villa for Mr. A. Robertson, banker. F. J. Robertson, 
Architect, Keith. 

MANCHESTER.—Bnnk Meadow Municipal Schools, Ardwick, to be extended. 
Education Offices, Deansgate, Manchester. 

(DROYLSDEN).—New works for the Co-operativeSundries Manufactur- 
ing Society, Ltd. A. J. Howcrott, architect, Retiro Chambers, 
Waterloo Street, Oldham. | 

(CADISHEAD).—New public hall for the Cadishead and Irlam Public 
Hal! and Social Club Co., Ltd. 

_ (West GorTon).—Baptist Church in Birch Street (£2,500). 

MIRFIELD (UrrER Hopton).—Club premises. J. Perry, architect, 8, Market 
Place, Huddersfield. 

MONTRORE.— Proposed factory for North of Scotland Fish Guano Co. 

NEWARK.—Public schools. G. Н. Grocock, architect, Bedford. 

NEWTON-LE-WILLOWS LAxcs.).—- New technical school, to be built by the 
C.C. (£11,000). 

PERTH.--Reconstruction of City Hall. Mr. Burnett, architect, Glasgow. 

PONTYPOOL.—New church for Trevcethin Parish (£5,000). 

PONTYPRIDD.—New premises for Y. M. C. A. (£6,000). 

PORT TALBOT.— Works, to be electrically equipped, for Messrs. Proud & Sons 
Cardit. 

PRESTON (Tarpy GaTr).~-Co-operative stores and four houses. Mr. Munford, 
architect, 12, Guildhall Street, Preston. 

RADCLIFFE (Lascs.)..-New library, to be wired and fitted for the E.L. H. 
Lord, architect, 42, Deansgate, Manchester. 

RAMSBOTTOM.—New Jerusalem Church and schools. Haywood & Harrison, 
architects, Accrington. 

SHEFFIELD (Нилѕвоһосен). Меж church and schools. H. Webster 
Norfolk Row, Sheffield, architect; Marlow & Sons, Hillsborough, 
builders. 

BTIRLING.--Proposed additions to Stirling High School. Mr. Walker, 
architect, Stirling. : 

Additions to St. Ninian's School, Mr. Simpson, architect, Stirling. 

STOCKPORT.—New mill for Stockport Ring Spinning Co. (proposed). Write 

Managing Director. 

WALLSEND-ON-TYNE.—New Town Hall buildings in High Street East, 
Franklin & Sons, 45, Manor House Road, Newcastle-on-Tyne. 

WEST HAM.-—Additions to Anglo-Continental Guano Works, North Woolwich 
Road. | 

WIDNES.~Secondary school to be built by Lancashire С.С, (cost, £14,000). 

WILLESDEN.—Aduitions to biscuit factory for McVitie & Price, Willesden. 

WREXHAM.—Presbyterian Church (£6,000). W. Beddoc Rees, architect, 

Cardit?; T. Ll. Davis, builder, Rhos. 


LES Da 


W. H. Tr&vers, engineer, 
4 


Conciliation Board for the Engineering Trade.— 
According to the Times, representatives of the Engineering 
Employers’ Association in North-East Coast Yards and of the 
Ironfounders’ Association, met on 9th inst. in Newcastle-on-Tyne to 
discuss a proposal to establish a conciliation board for the regulation 
of wages and the settlement of trade disputes. It was resolved that 
such a board should be set up, and ‘that, in the event of failure to 
arrange any dispute throngh the medium of the board, it should 


be referred to arbitration. 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Algiers.—June Ist. The Post and Telegraph authorities 
require tenders by June 1st. for supply of a multiple telephone 
commutator switchboard for the new G.P.O. Particulars from and 
tenders to Inspecteur-Général des Postes et des Telegraphes, 12, rue 
d'Uncont d'Urville, Algiers. 


Bedford.—May 25th. 
“ Official Notices " May 10th. 


Cables for 12 months. See 


Belfast.—June 1st. Lighting switchboard and motor 
generator for the Corporation electricity station. See Official 
Notices " to-day. - | 


Belgium.—May 24th. Tenders are required for the 
installation of electric light in the Royal Museum of Antiquities and 
Armoury at the Porte de Hal. See note in this column last week, 


Belgium.— The provincial government authorities at 
Liege recently invited tenders for the concession for the construction 
and working of an electric tramway in Spa from the railway station 
to Longue Heid, but no offers were received. 


Bristol.—May 20th. А.С. and P. C. flame arc lamps for 
the Corporation. See Official Notices” April 26th. 


Cambuslang.—May 22nd. 70-Kw. motor-generator ; 
A.c. and p.c. switchgear; battery and booster for the electricity 
works extensions. See Official Notices“ May 3rd. 


Dartford.—June 11th. Annual supplies (oils, meters, 
cut-oute, cable, stores, etc.) for the U.D.C. See “ Official Notices ” 
to-day. 

9 


Derby.—Bitumcen insulated cable. See“ Official Notices ' 
to-day. 


Ealine.—June lst. One water-tube boiler for the 
electricity works. See “ Official Notices“ May 10th. 


Knaresborough.—Tenders are being invited for the 
searchlight and telephones in connection with the carnival on 
August 15th next. Apply C. Hebblethwaite, Hon. Sec. 


Hammersmith.—May 17th. Feeder and distributing 
mains and house service cable for the B.C. бее “ Official Notices ” 
May 10th. 


Hull.—May 23rd. Опе 500-kw. high-tension con- 
tinuous-current dynamo and Belliss engine for the electricity 
department. | See ‘ Official Notices" May 10th. 


Italy.— June 15th. The municipality of Trevi in the 
province of Perugia require tenders for a complete plant for electric 
lighting and power installation. No tender will be accepted unless 
at least two tenderers take part in the public adjudication which 
takes place on June 29th. Tencers must be sent in by June 15th 
to the Municipal Secretary, Signor I. Tabbarini. Local representa- 
tion is advisable. = 


L.C.C—June 11th. High and low-tension switchgear 
for five tramway sub-stations. See Official Notices” April 26th. 


Limerick.—June 11th. Stores of the Electricity De- 
partment. See “Official Notices" May 10th. 


Nelson,—June 3rd. One Lancashire boiler with super- 
heater and steam pipes. See Official Notices to-day. 


Queensland.—June 24th. Supply Post and Telegraph 
Stores. Tender forms and specifications may be obtained, and 
patterns seen, at the offices of the Controllers of Stores, Brisbane, 
Sydney, Melbourne and Adelaide. Also four sections of a common 
battery switchboard, and 650 subscribers’ telephones to Specification 
No. 145. See Board of Trade Journal, May 9th. 


Spain.—The Spanish Post and Telegraph authorities 
have invited tenders for the establishment of a telephone line 
between Alicante and Elche. 


Economiser, tank, water 


Warrington.— May 21st. 
See ‘ Official 


softening plant for the electricity department. 
Notices " May 10th. 


Whitehaven.—May 28th. Condenser, auxiliary plant, 
piping, es for the Electricity Department. See Official Notices 
ay ; 


CLOSED. . 


Ascot District. — Тһе following is a list of the tenders 
for electric lighting plant, to the specification of Messrs. Handcock 
and Dykes, consulting engineers :— 


Two Gas DYNAMOS AND PRODUCER PLANT. 


Bilbie, Hobson & Co. (Hornsby engines, Johnson & Phillips 
dynamos).. s А Ае as 8 (accepted) 
Johnson & Phillips (Hornsby engines and producers) " 
(Hornsby engines and“ Mersey " producers) е j 
(Premier engines and Daniel” producers) «e T is 2,729 


(Campbell engines) «i А - T T 2,952 
Rawlings Bros. (Hornsby engines) = as ws 5 А 2,148 
Siemens Bros. & Co. (Hornsby engines) vs T ee oe 2,901 
Phoenix Dynamo Co. (Stockport engines) s "s E 2.828 


Mawdsley's, Ltd. (Stockport engines) a 


е ГЕЈ ee 2 
Schultz & Co. (Stockport engines, Crompton dynamos) .. x 2 
Farringdon Engineering Co. (Davey, Paxman engines, Newton 

dynamos) е > ate "e 9,950 

H 9 
2 


(Hornsby engines, Newton dynamos) s ee ee 
Electric Construction Co. (Hornsby engines) ©» ee 


OVERHEAD TRAVELLER. 


H. Morris & Bastert (accepted) 4157 Carrick & Ritchie 
Bchultz & Co. vs s T 225 Bchultz & Co. A fs sd 
G. A. Musker & Co. id 235 


SWITCHBOARD AND BOOSTER, 


Electric Construction Co. К БУ (accepted) £868 
Edison & Swan .. (plus £24 for specified instruments) 879 
Rawlings Bros. (plus 4923 12s. 6d. for specification work) & 
Hamilton Bros. гъ ve А ee x E: e 934 
Farringdon Engineering Co. ve 918 
è Nalder Bros. >o ee ee ee ee ee ee ee 963 
Siemens Bros. & Co. т» NE ee я ёв * 974 
India-Rubber and Gutta-Percha Co. А, кА ә 993 
Schultz & Co. ee ee ae oe ee ee 999 
Johnson & Phillips.. - a's a. s 1,012 
Prestwich & Burt .. ae us oa 1,25 
SroRAGE BATTERY. 
Tudor Battery Co. .. vs s s .. (accepted) £931 
(Maintenance per annum) - s т 
Rawlings Bros. (Pritehetts & Gold) ез "T у 927 
(Maintenance per annum)  .. as As T 70 
Tudor Co. sis 2s 2 ©» v 981 
(Maintenance per annum. es =~ % 71 
D.P. Battery Co Vs De МА es ** 998 
(Maintenance per annum) e» КЕ ee a 65 
Chloride Electrical Storage Co. x VS - .. 1,020 
(Maintenance per annum) SN > oe 92 
CABLES, 
Siemens Bros. & Co. .. oe „ (accepted) £9,444 
Rawlings Bros. .. we oe ee © Es 9,468 
Johnson & Phillips Аб өсө 9.552 
British Insulated & Helsby Cable Co. 9,617 
Schultz & Co i5 oe . “> sè 9,718 
Callender's Cable & Construction Co. 9,781 
Bt. Helens Cable & Rubber Co... 2x Ча 9,924 
Henley's Telegraph Works Со. .. "s 92 9,943 


Barrow-in-Furness.—The Barrow Hematite Steel and 
Iron Co. have placed with Messrs. Veritys, Ltd., an order for s 
large switchboard for controlling 3,000-xw. generators and power 
circuits. 


Bristol.— The Watch Committee of the T.C. has accepted 
the tender of the Post Office for 50 fire-alarm boxes of the best 
Gamewell type, with a closed circuit, to be grouped in six circuits, 
at £878 per annum for ten years and £384 per annum afterwards. 
The council will supply the current required. 


Croydon.—The Corporation has accepted the following 
‘tenders in connection with the electricity undertaking :— 


E. Green & Son, Ltd., economisers .. . 2696 
W. Smith & Sons, Hue and brickwork £519 
Babcock and Wilcox, Ltd., pipe-work £145 


Dublin.—The Dublin United Tramway Co. has placed 
an order with Messrs. Willans & Robinson, Ltd., for a 1,000-kw. 
steam turbine set, including alternator and electrically-driven 
gurface condensing plant. 


Glasgow.—The Electricity Committee of the T.C. has 
accepted the following offers for stores for the current year :— 


Low-tension cables.—Callender’s Cable and Construction Co., Ltd. 
High-tension cables.—Lahmeyer Electric Со. and W. Т. Glover & Co. 
Wiring cables.—Craigpark Electric Co. 

Flexibles.—Frankenburg & Sons, Ltd. 

Oils.—Marks & Johnston. 

Paints.—Blacklock and Macarthur. 

Malleable-iron tubes and fittings.—Stewart & Lloyds, Ltd. 
Meters.— Chamberlain & Hookham, Ltd., and Ferranti, Ltd. 
Carbons.—Sloan Electrical Co. and the General Electrio Co. 
Wood-troughing.—8cottish Wood Haskenising Co., Ltd. 

Cast-iron boxes.—Falkirk Iron Co. | 

Splint and Smithy Coal,- -Flemington Coal Co. 


Hull.—The E.L. Committee has accepted the tender of 
Siemens Bros. & Co. for the supply of cables, and that of Hedley, 
O'Brown & Co., for oils. 


Kettering.—The U.D.C. has accepted the tendet of 
Messrs. W. T. Glover & Co. for half a mile of cable at £300. 


ig 
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—At the meeting of the Metropolitan Asylums 


on. 
e Saturday, the following tenders were received for altera- 
tions and additions to the electric light plant at the Brook 
Hospital :— 
&Co. .. m" EN .. (accepted) £867 
T al Poner Storage Co., Ltd. es FN ae re 10s. 


Siemens Bros. & Co... . 
LC. C.- The Highways Committee of the L. C. C. has received 
ihe following tenders for the supply of six fuel economisers for the 
cond portion of the Greenwich station :— 
| Clay Cross Co. .. su . . £4,083 
i ати шз дак 9.910 Goodbrand & Co. . es .. 4,050 
Roberts Bros ee 
Ten firms have tendered for the delivery of 100,000 tons of coal 
for the Greenwich station. The lowest tender which complies with 
the specification is that of Wm. Cory & Son, at 14s. 5d. per ton, and 
this is proposed for acceptance for 25,000 tons at the same price, 
leaving the question of obtaining the remainder later on, when the 
market may become more favourable. 
The undernoted tenders have been submitted for (1) electrically- 
driven ventilating fans for the Central School of Arts and Crafts in 


Holborn, and for (2) wiring the Tooting fire station :— 
1.--Fans коң CENTRAL SCHOOL. 

Alldays & Onions Co... (recommended) £693 

ee ev ° 740 


3, 


Matthews & Yates  .. 
Musgrave & Co. . ee ee ee 79h 
Davidson & Co. es 2 ©; i 541 
Ashwell & Nesbit ee as za s 938 
Electric & Ordnance Accessories Со. . 1,019 
Standard Engineering Co. .. "P „„ 1,033 
A. W. Penrose & Со... es xs . 1,10 
Electrical Co. .. a EM T 1,186 
C. Pullan T 1,215 
1.313 ® 


Wilson-Wolf Engineering Co. x 
Sturtevant Engineering Co. > 
Rochdale Electric Co. „ә 


.. Ч 
(incomplete) 


2.-—-WiniG TocrI NC FIRK STATION, 
W. J. Fryer & Co. (recommended) £140 
a 166 


Oliver Clark & Co. -— 2 5s 
Smeeton & Page 2x «d we к 170 
J. E. Spagnoletti & Co. "m ee ue 170 
John Barker & CO. ae s e" 175 
F. A. Glover & Co. iu 2s Р 178 

146 


Durell & o. ET ee ais oe 
J. O. Grant & Taylor. 2 195 
Oxford —The Oxford Electric Co. have placed with 
Mewrs. Bruce Peebles & Co., Ltd., a further order for a motor- 
converter, this making the third order for this type of plant. 


Stretford.—A tender of the General Electric Co., Ltd., 
for s new 500-kw. set, for the sum of 42, 908, has been accepted 


by the U.D.C. 


Victoria (N.S.W.).—A contract has been let to Messrs. 
J. Bartram & Sons, as agents for Messrs. L. M. Ericsson & Co., 
Stockholm, for 9,000 telephone sets of the latest Ericsson type, 


costing about £27,000. 
Wolverhampton,—The T.C. has accepted the following 


tenders :— 
Babcock & Wilcox, Ltd., boilers, economiser and feed puinps, £5,622. 
John Thompson, Ettingshall, steel chimney and fecd-water tank, £7665. 
Willans & Robinson, Rughy, turbo-alternators and condensing plant, £1,214, 
Н. Gough & Son, Wolverhampton, extension of H. L. station, £2,900. 
Electric Construction Co., Ltd., 500M. motor-generator, £1,454. 


ee ee 


FORTHCOMING EVENTS. 


datarday, May IRth.—At 3 p.m. Junior Institution of Engineers. Visit to the 
scientific instrument works of Messrs. W. F. Stanley & Co., and to 
the Stanley Technical Schools, at South Norwood. 

Thursday, May 23rd.—At 8 p.n. Royal Institution. Bir James Dewar on 
“Chemical Progress Work of Berthelot, Mendeleeff and Moissan,” 
(Lecture I.) 

At 8 p.m. Institution of Electrical Engineers. Meeting at the Society 
of Arts, John Street, Adelphi, W. C. The Present State of Direct 
Current Design as Influenced by Interpoles, by F. Handley Page 
and Fielder J. Hiss, students. “Hot Wire Wattmeters and Oscillo- 

7 graphs," by J. T. Irwin, associate member. 

Friday, May 94th.—At 9 p.m. Royal Institution of Great Britnin. Discourse 
hy Prof, J. A. Fleming on “Recent Contributions to Electric Wave 
Telegraphy.“ 

at 7.30 p.m, North-East Coast Institution of Engineers and Ship- 
huilders, Paper “On Some Experiments on the Magnetic Character 
of Vessels," by Capt. W. Bartling, I. N. R. 

Fifteenth “James 


Tuesday, June 18th.—Institution of Civil Engineers, 
Forrest” Lecture by Dr. Francis Elgar, F.R.S., “Unsolved 
Problems in the Design and Propulsion of Ships." 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Tan following orders are announced :— 


Monday, May 20th.—Headquarters closed. 
quera, May 11st. —Headquarters closed. 
агау, May 23rd.—" O” Company, technical drill, 7 p.m. 
7. May Mth,. p” Company, technical drill, 7 p.m. 
J. H. 8. PHiLLIPS, Captain, for Adjutant on leave, 
Electrical, Engineers R.E (V.). 


s 


Electrical Work and Conditions in Cuba.—Writing 
in the Western Electrician a few months ago on Cuban electrical 
matters, Mr. R. G. Grayne stated that there was a very effective 
system of signalling and transmission of messages by wire and 
telephone in service. 

“There is a first-class electric power vlant iu Havana, and 
although they are squabbling concerning prices, the light is good 
and the plant iskept in order. Likewise there are good power plants 
for the operation of the electric car lines. Then there are wires 
for the carrying of messages, and wires for the telephone service. 
A great many modern devices have beén introduced to build up 
and modernise the plants. 

“ Some of the difficulties of work in Cuba may interest. The 
clay is a sticky substance which clings to your shoes and makes 
travelling hard. It makes it difficult to sink a pole. You have to 
exert considerable pressure to get the point started. Then the 
first thing you know the point strikes a hard substance. There 
you quit, for you have contracted with the hard coral strata which 
prevails just below the surface of the earth. This coral strata 
causes the trees to topple over in the event of high winds, as the 
roots cannot get down into the ground very deep. With the fall 
of the trees the wires always get broken and tangled. Another 
thing that bothers the electric linemen of this country ів the pre- 
mature decay of wood in the ground. Poles are rotted off very 
quickly. The result is that steel poles are employed quite largely. 
Most of these metal poles are constructed of series of pieces, 
arranged in a tripod plan, extending upwards to the required height. 
The base of the pole is sunk into cement. Many of the wood poles 
are likewise cemented up at the foot, and the cement prevents 
decaying of the lumber. First the hole i8 made in the ground and 
then the base or foundation cement is put in. This is allowed to 
harden a little while, and then the base of the pole is put in. 
When erect the cavity is tilled with cement. When dry and hard, 
a very substantial foundation and support is obtained for the pole. 
Electric linemen of Cuba arc hindered to some degree by lack of 
Many of the appliances are shipped in from American 
manufacturing establishments. Delays and losses in shipping 
create more or less bother for the workmen. ‘Then, again, there 
are the annoyances experienced due to the necessity of engaging . 
a proportion of native help. While the average Cuban is a better 
worker than the Filipino, he has his disadvantageous qualities. 
The natives eat a little bread and drink a little coffee in the 
morning. They expect to quit promptly at 11 o'clock for break- 
fast, just when you are getting interested in your work nnd want 
to keep on. The whole gang stops, and you cannot get a thing 
done until 1 o'clock. Then they work until 6 o'clock. The Cuban 
lineman is agile and willing. He can go up the poles well, and he 
can work if he wants to. 

“I have been asked questions concerning the likelihood of in- 
creased advantages for electrical men in this part of the world. 
Already some of our soldiers are arranging to purchase their dis- 
charges for the purpose of engaging in electrical work in this 
island. The electric lighting and power branches are occupying 
considerable attention everywhere, and the industry promises to 
be an exceedingly large one within a few years. Confidence has 
been restored in all lines of work. The planters are putting in 
more machinery. The electrical people are now placing orders for 
increased apparatus. More lights are being arranged for and 
additional electric railway lines and the like are in progress. There 
is a better demand for electrically-operated machinery. "Telegraph 
and telephone lines are being developed. There are without a 
doubt. increased opportunities for the electrical fraternity in this 
country, now that the American soldiers are here and quietude 


reigns.” 

More Rules for Motormen.—If the average motor- 
man were law abiding, he would be the most perfect person 
(assuming that all laws are counsels of perfection) in the universe, 
for surely no other class of working man has had such a rain of 
little rule books to absorb. Was it not the manager of the 
Sandwich tramways who instructed his motormen with what sort 
of a graceful curve of their neatly gloved hands (for size aud 
quality of gloves see Rule 17) they should ''address" the con- 
troller handle preparatory to grasping it with the forceful purpose 
of the virile adult full of a grim determination to accelerate the car 
against all obstacles? This, indeed, was he who forbade his con- 
ductors to twine orchids in their hair, and discouraged them from 
offering, while on duty, their hands and hearts to the damsels of 
the district. 

The Leicester Corporation Tramways Committee has issued 
over the signature of the engineer a book of rules and instructions 
to motormen, which is by no means the best of the large number of 
similar books we have seen. . 

Much of the material in it would be redundant after & prospective 
motorman had received his first lesson, and throughout the book the 
trained driver is treated as a creature almost lacking intelligence, 
upon whom real instruction would be wasted. The instructional 
value of the book is next to nothing, and we cannot insult the 
Leicester motormen by thinking that it will be of any interest to 
them. Any man who requires to carry about a book to remind 
him that the lights have to be turned on before they can blink 
when the car passes under а section insulator, or that the circuit- 
breaker (here irregularly named a canopy switch) must be in the 
position marked “on” before “current is free to flow," ought to 
go back to cleaning up the car shed. It is recorded solemnly that 
there are two controller handles, but the existence of field coils in 
the path which current takes through a car equipment is not 
mentioned, and the action of the rheostatic brake is explained as 


supplies. 
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кш due] to “ ће) energy of | ойе motor opposing that of the 
other.” І 

The statement that the rheostatic brake will not work if one 
motor is cut out is sufficiently misleading to cause accidents, and 
the next paragraph, reading ‘‘never reverse the controller to stop 
the car except when every other means of doing so has been 
exhausted. The canopy switch will certainly blow out if the car 
is travelling at any high rate of speed,” is enough to puzzle any 
motorman who has been trained on other lines to believe that 
opening the circuit-breaker with the reversing handle on the back- 
ward notch, and the power handle in the parallel running position, 
carries an obscure danger with it. 


^'^ The instruction to cause в panic, or at the least to exaggerate in 


the minds of passengers the danger of an earth on a trolley 
standard, by turning them out from inside as well as outside, seems 
an unwise one. If the trolley-pole is removed from the wire while 
outeide passengers are accommodated inside, or asked to wait for the 
next car, and no further passengers are permitted to go upstairs, 
the car might run with as much safety as a single-decked car on 
which the trolley-pole is always alive, and the interests of the 
passengers and the tramway would be better considered. 

The writer of this book would have done far more good if he had 
been а compiler and selector only, for there are а score of public 
and private books of rules and instructions which he could have 
adapted to his purpose, whereas he has produced sometbing which 
must be positively injurious to the readers for whom it is intended. 


Electricity in Medicine.—At the seventy-fifth annual 
congress of the British Medical Association, at Exeter, the President 
of the electrical section is Dr. Н. Lewis Jones, London. The section 
will be opened on Wednesday, July 31st, by an address from Prof. 
Stephane Leduc. On Thursday a discussion on X-raysand sensitive 
plates will be opened by Mr. Mackenzie Davidson. On Friday a 
discussion on the dosage of the X-rays is to be opened by Dr. 
Sequeira. Papers will also be read by Dr. Lewis Jones (1) 
“ Oscillograph 'l'racings of Medical Coil Currents,” (2) “ Ionic 
Medication in Ringworm”; Dr. D. Arthur, "A New Static 
Machine”; Dr. Hugh Walsham, “The Orthodiagraph"; Mr. 
E. W. H. Shenton, ' The Examination of the Hip Joint”; Mr. E. 
Pearson, "The Use of X-Rays from the Point of View of the 
General Practitioner”; Dr. Ironside Bruce, Treatment of Gravis 


. Disease by X-Rays”; Dr. R. Morton, “ Alternating Currents of 


Slow Periodicity”; Dr. Stanley Green, “X-Rays and Chest 
Diseases"; Dr. Delprat Harris, “Some Statistics of X-Ray Thera- 
peutics in liodent Ulcer and Carcinoma"; and Prof. Wortheim 
Salamonson, Ámsterdam, has promised to contribute а paper. , 


Electric Shock Fatality.—On Monday last, Mr. G. P. 
Wyatt, Coroner, held an inquest on the body of William Tomalin, 
aged 37, a stoker, employed at the South-Eastern Hospital, Old 
Kent Road, who met his death through a defective electric lamp. 
Mr. J. S. Cargill, engineer at the above institution, stated that he 
was overhauling the water valve in ihe pump room, and as he 
could not see very well he asked the deceased to bring the electric 
lamp which liung from a hook in the ceiling. In order to reach it 
deceased would have to mount a ladder to the platform at the end 
of the building. Witness heard the deceased go up the ladder and 
immediately heard а gurgling noise. Upon looking up he saw 
deceased on his knees, with some blood on his mouth. Witness 
rau to his assistance and inquired what was the matter, but received 
no answer, Another stoker caught hold of the deceased, and on 
doing so called out, “It is the electric light." Deceased was 
brought to the floor, and а doctor on arrival pronounced life extinct. 
He could not say whether deceased had tbe electric lamp in his 
hand when he first went up. Deceased was accustomed to the 
work. Nothing of a serious nature had previously gone wrong with 
the electric light plant. 

Mr. T. J. Hogg, engineer-in-charge, said that, on being informed 
of wbat had happened, he went to the pump room, where he found 
deceased lying on the floor dead. Witness took the lamp (pro- 
duced) into his possession. For about six minutes he tested it by 
twisting the cable, and it proved to have & slight temporary 
leak When, he applied hia finger to the spot it felt like a 
pin-prick. In reply to the coroner, witness said slight shocks 
had been experienced from the lamps on previous occasions, but 
there was nothing serious. The lamp and the wire were insulated. 
The lamp in question had been in use for about a month or five 
weeks only. | 

Dr. F. M. Turner, the medical superintendent, deposed that there 
were two small burns on the thumb and finger of deceased's left 
hand. He had а small abrasion on the lip, which would account 
for the blood. Deceased’s clothes and boots were not damaged. 
The cause of death he attributed to syncope from an electric shock. 

The jury returned a verdict of “Accidental death, such death 
being caused through a defective lamp.” | 


Nationalisation of Swiss Waterfalls.—The question 
of preserving the power of the Swiss waterfalls for the economic 
development of the country has now reached a further stage, by the 
drafting by а commission of the Federal Council of а new article 
which it is suggested should be embodied in the Swiss Constitution. 
As far- back as August last year a petition signed by 95,000 persons 
was presented, suggesting that the water-powers should be converted 
into & federal monopoly, but the commission which has eince then 
investigated the question does not go quite во far as asked for in the 
memorial. As now proposed by the Federal Council, the article 


stipulates that the turning to advantage of the water-powers in 


Switzerland shall be placed under the superior supervision of the 
Swiss confederation. In order to protect the public interests and to 
ensure the suitable utilisation of the water-powers, regulations are 


to be prepared by the Federal Legislature in respect of the granting 
and the tenure of water-power concessions, as well ав in regard to 
the transmission and sale of electrical energy. In so far as the 
Federal Legislature does not regulate the tenor of the concessions, 
this will be a matter for the Cantons, together with the fixing and 
the collection of the charges and imposts to be made for the utilisa- 
tion of the water-powers. These imposts are not to render it 
materially diflicult for the water-powers to be used. The use of 
water-powers which touch the districts of several Cantons, or the 
fronticr of the country, isto be determined by the confederation, 
which will also grant the concessions and fix the charges and 
imposts to be made by the Cantons, after the latter have been 
heard on the subject. The sale of electrical energy obtained by the 
employment of water-power is only to take place abroad with the 
consent of the Federal Council. 


A Petrol-Electric' Locomotive for the Paris Under- 
ground Electric Railway.—One of the minor problems which 
the engineers of La Compagnie du Chemin de Fer Metropolitain 
de Paris had to solve was the method of conveying the men 
engaged in the upkeep and repair of the line, and the transport of 
the necessary material during the night, when the ordinary elec- 
trical energy was cut off from the track. After full consideration, 
it was decided that a gelf-moving vehicle would meet the require- 
ments, provided it was capable of making two complete journeys in 
each direction of the line, without requiring any replenishing in 
the way of fuel, water, &c., and of hauling loads up to 10 tons at a 
speed of 25 kilometres, being, at the same time, of limited dimen- 
sions, and simply and easily managed. The idea of an accumulator- 
driven vehicle, notwithstanding its apparent simplicity, was 


rejected mainly on account of the cost of upkeep and the great 


weight of the battery, and а steam locomotive was considered 
undesirable, owing to the inconvenience caused by smoke. Finally 
the adoption of a petrol-electric vehicle, in which the power sup- 
plied by an internal combustion engine was transmitted electrically 
to the wheels of the machine, was decided upon. The frame of the 
vehicle is 194 ft. long; it is built of channel steel, and is supported 
on four wheels of the ordinary Metro. pattern; the wheel base is 
114 ft., enabling all the curves on the line to be readily taken. 
The engine ів a four-cylinder one, developing 32 н.г. at а normal 
speed of 1,500 в.р.м.; it is provided with accumulator and coil 
ignition, and water circulation by pump and radiator, in the same 
way ав ordinary petrol road automobiles. The engine is coupled 
up to & four-pole dynamo, the field magnets of which comprise 
four exciting coils with double winding—one series and tle other 
of fine wire, through which passes the current from a small battery 
of accumulators; the toothed armature is of the series drum- 
wound type, the commutator being mica-insulated,and provided with 
four sets of electro-graphitic carbon brushes. The electric motors, 
which are entirely enclosed, are of cast-steel; the field magnets, 
while having four poles, have only two exciting coils, wound in 
series. The double armature carries on the same core two windings 
connected up to independent commutators. The motors are much 
more powerful than the generating set, each being capable of 
normally developing 30 H.P., the reason for this provision being as 
follows :—There are four armatures, which, when the load is heavy 
and the speed is reduced, can be coupled in series. The whole 
current generated by the dynamo then passes through each arma- 
ture, necessitating а heavy winding. Оп the other hand, when the 
machine is running light, and consequently travelling quicker, the 
armatures are placed in parallel. 'l'he control mechanism com- 
prises a coupler, enabling the grouping of the motor armatures to 
be varied as necessary; a controller acting similarly on the 
fields; & lever controlling the forward and reverae motion ; and 
an apparatus permitting either or both of the motors to be cut 
in and out of circuit as desired. "The locomotive, which was built 
by Messrs. De Dion, Bouton & Co., of Puteaux, Paris, weighs 9 tons. 
and is capable of ascending grades of 1 in 6. We may add that 


uo wood whatever enters into its construction, all danger of fire 


being thus excluded. 


Car Lighting in America.—The use of an arc head- 
light has found much extension on interurban lines over which а 
clear view of the track for half a mile is necessary. The general 
practice is to connect thia lamp, of the enclosed type, across the full 
line.pressure of 500 to 600 volts with an iron wire resistance to 
absorb the superfiuoas energy. The writer of a paper read іп 
Indianapolie, and abstracted in the Western Electrician for February, 
finds fault with this arrangement, and raises at the same time the 
whole question of car lighting. He points out that the arc uses, 
say, 380 watts, while the balance of 2,200 watts is wasted, and in 
addition to this another 1,200 to 4,000 watts goes in the ordinary 


. lighting of the car, the number of lamps for this purpose varying 


from 20 to 65, according to tbe whim of the designer rather than 
to any actual study of the requirements. He would like to sub- 
stitute glow lamps for the arc lamp resistance, but fears tbat the 
great variation of pressure on long feeders would render the 
lighting uneatisfactory, and suggests the attachment of a dynamo to 
the motor of the compressor which is used for the air-brakes. By 
this means the lighting voltage can be suited to the arc head lamp. 
From the point of view of economy this arrangement is much pre- 
ferable to the existing state of things, but the feeder drop will be 
felt at the motor and dynamo terminals still, and the best results 
can be obtained only by using some system of the sort used on 
British and other railways in which the lighting pressure is kept 
constant through all ranges of speed, and does not depend on the 
line voltage at all. For simplicity the series-parallel arrange- 


ment of glow lamps in the arc lamp circuit with a cut-out across the 


arc is the best and ought to give fair resulte, but it cannot be econo- 
mical, as the use of highly efficient lamps taking 1 to 12 watts per 
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candle would imply lighting the interior of the ear with about 
2,000 C. p. If such an intense illumination were tolerated and 
enough head room could be found, it would be better to use a series 
of tive or six arc lamps, each having a substitational resistance but 
the very mention of it shows its absurdity, and brings us back at 
once to the best method of providing an independent low voltage 
lighting circuit. The utter folly of absorbing 2,000 watts for the 
sake of getting light with 300 is clear enough, and rather than spend 
any more in providing interior illumination, it would be better to 
take 700 watts forthe purpose and waste only 1,300 watts in 
resistance. There would then be three 5-ampere arcs in series, and 
a few circuits of glow lampe, which could be switched in automa- 
tically if the arc circuit failed. In any case, the point need not 
trouble us mucb, as there is small likelihood of arc head lamps 
coming into use in this country. 


Rare Metals,—While we should probably turn to our 
Latin neighbours for information on alloys, our chief source of 
concise statistics on pure metals is frequently Germany, and it is 
to а native of that country that we owe an interesting monograph 
on the above subject which recently appeared in the Engineering 
Magazine. The author, Mr. Schaaf- Кере! тап, reviews briefly the 
uses and prospects of the less widely known metals. Tungsten, 
or Wolfram, he tells us (producers United States and Australia), 
is in a fair way to become a common metal, 3,500 tons being pro- 
duced during 1905. Its chief use is in the manufacture of Tungsten 
steel, which has the property of self-hardening in the air after 
forging, without the usual process of tempering. 

Molybdenum (Canada and Australia) is used in steel in somewhat 
the same way. Although the production is still small (70 tons last 
year) one is pleased to note that, as the manufacture of moly b- 
denum steel is less complicated than 'that of tungsten steel, the 
demand is likely to increase. 

Vanadium and Uranium (Colorado) are also used in steel manu- 
facture, principally at Essen. Uranium is of interest as the chief 
source of radium. 

Titanium steel is claimed to be the coming material for whecls, 
axles, and rolling and crushing machinery. 

Tantalum (Australia, Norway, Sweden, Russia, &c.) is an ex- 
tremely hard substance, and resists corrosives to a remarkable 
degree. Its production has been greatly stimulated by the recent 
application to incandescent lamps. 

Osmium. The osmium lamp, says the author, is more of scientific 
than of commercial value. 

Thorium is principally extracted from monazite sand, which was, 
until recently, obtained wholly from Brazil. North and South 
Carolina have now entered the field as large producers of monazite 
sand, It is principally used for Welsbach gas mantles. 

Zirconium and Yttrium furnish the main substance of the glower 
of the Nernst lamp. 

Litbium, which exists in great quantities in the United States, 
appears to be used mainly in medicinal preparations, and at present 
is suffering from over-production, 


Production of Copper in Norway.—It is stated in 
а recent, trade report that the production of copper in Norway will 
shortly increase to а considerable amount, although only some 1,300 
tons of the metal were manufactured during 1906. The sulphurous 
acid (oxide) required in the Norwegian sulphite cellulose factories 
is obtained, according to the usual method, by burning pyrites ; 
and since a large proportion of the material so used is copper, it 
has been determined to lay down plant for the reduction of the 
burnt pyrites by a wet process. A factory will shortly be built at 
Soon, near Moss (a town а few miles out of Christiania), for the 
treatment of 45,000 tons of pyrites per annum. 


Platinum in Russia.—At a recent Congress of mem- 
bers of the gold and platinum industries held in Russia, the opinion 
was expressed by a committee appointed to investigate the subject 
that platinum might probably be found to exist on the shores of 


.the Gulf of Kandalaska (Kandalak) in the White Sea. The same 


view is held by several prominent Russian geologists. The com- 
mittee also stated that the districts where platinum is already 
known to occur ought to be investigated systematically. The 
members felt that the erection of factories in Russia for refining 
crude platinum would be advantageous to the country, but decided 
that it would not be beneficial to the country to impose an export 
tax upon the material which is worked up ‘abroad, or to raise the 
existing import tax on refined platinum. 


Water-Power Installation at Los Angeles.—Tke 
new power house for the electrical transmission scheme between 
Los Angeles and Santa Barbara, now approaching completion, ‘is 
situated on the banks of the Kern River. The initial generating 
Plant will consist of four 5,000-K W. three-phase alternators with a 
frequency of 50 cycles when driven at 250 в.р.м. They will deliver 
current at a pressure of 2,300 volts, to 13 step-up transformers. 
The primaries of the transformers are arranged for delta connec- 
tion, and the secondaries arranged for Y connection with connec- 
9 for several different pressures ranging from 33, 000 to 75,000 


Fuse Tests at Deptford. — With reference to the 
report on the Koolark ” fuses tested at Deptford, which appeared 
In last week’s Review, the Electrical Apparatus Co. wish to point 
out that the tests referred to were оп 550-volt continuous-current 
fuses, The statement that tbe London Electric Supply Corporation 

» Previous to the Koolark " tests, been unable to obtain a fuse 
Which would stand а 500-Rw. short circuit, refers only to p.c. 550- 
volt fuses, And does not cover high-tension fuses, or in any way 
уйе the excellent results obtained by Mr. Partridge with big 

parklet” füses for high-voltage circuite, 
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British Electric Equipment Co.. Ltd.— Meetings of 
creditors and contributories were held at Carey Street, W.C., on 
Tuesday, when Mr. H. M. Winearls, the Official Receiver, said that 
after deducting amounts due under the various contracts with Town 
and District Councils, and the amount of the debenture bonde, 
there was absolutely nothing left for the unsecured creditors or the 
shareholders. The deficiency in assets to meet liabilities was 
returned at £9,837, and the total deficiency to the contributories 
was estimated at £23,944. A report of the details is held over 
until next week. Resolutions were passed forthe Official Receiver 
to act as liquidator, with a committee to assist. 


Fatal Shock: Costly Joking.— A married man named 
Lingard (aged 24) was killed last week by an electric shock 
received from a wire which practical jokers had connected to the 
inside handle of a door of an engineer's shop at Sheffield. Death 
occurred ten minutes after the shock.  'The practical jokers were 
severely censured by the Coroner and jury, and a verdict of Death 
from Natural Causes" was brought in. We have not the full details 
of the matter before us, but men who will indulge in such ropre- 
hensible and dangerous practical joking ought to be made, ав far as 
possible, to bear the consequences of their act. The least they 
should do is to compensate the widow—but, perhaps, they come 
within the arm of the law apart from that. 


Electrical Contraetors,.— The West Yorkshire Branch 
of the Electrical Contractors! Association met on Friday last at: 
5 Mr. E. C. Wallis, the secretary, reported an increase of 17 
mem bers, 


Imperial College of Science and Technology.—The 
President of the Board of Education has presented a petition to the 
Privy Council for a charter for the incorporation of the new 
Imperial College, which, in the first instance, will not be atfiliated 
to the University of London. 


Electric Supply Football League.—A meeting was 
held (as announced) at the offices of the St. James’ Co. on Thursday, 
May 2nd, with a view to forming an Associated Football League 
among the various electric supply undertakings of London. It was 
decided to adjourn until May 231d, when a further meeting will be 
held at Carnaby Street, at 6:30 p.m., when, it is hoped, representa- 
tives of companies and boroughs within a 15-mile radius of Chariny 
Cross, will endeavour to attend. Mr. S. Green, hon. вес. (pro tem. i, 
19, Carnaby Street, W., will be pleased to furnish any information 
required. 


Electricity in the Italian Navy.—Our contemporary 
L'Elvttricita, of Milan, published an interesting series of articles 
during the month of April, on the use of electricity in the Naval 
Service. Electric lighting was tried in quite the early days, and 
has been put to every practical use for signalling and other 
purposes ; signals have been transmitted a distance of 50 km. with 
some of the powerful projectors, and for use at close quarters 
coloured glasses are introduced into the signalling code. Electric 
motors are applied to innumerable purposes, including that of 
driving the submarines, whilst for Steering work, and again for 
raising the ammunition, they have almost entirely displaced 
the steam tackle. They are also widely applied in driving 
and steering torpedoes; since 1892 the cruiser Capitano Prat has 
been fitted with motors for giving the necessary elevation and swing 
to the heavy guns, whilst in tbe matter of ventilation, electric 
motors are of the utmost utility. In addition to many other uses 
to which they are put on board ship, they are used to close the dock 
gates after the bcat has returned to harbour. 


Efficiency Test of a Turbo-Alternator.—We have 
received the report of a test recently carried out on a Parsons 
3.500-k w. turbo-alternator at Carville power station by the staff of 
Mr. C. H. Merz. The machine, which was one of four similar sets, 
had been at work for over six months, and was tested at loads up 
to no less than 6,922 kw., this load being maintained for half an 
hour. The generator was loaded with a water resistance. The 
resulta of the tests are summarised below; the speed was main- 
tained constant at 1,200 B. P. 5r..— 


—— — Steam. - Я Mater. 
Duration, ы ш йо m тирон Vacuum ue 3 

„  Unexcited 180 0 80 28 87 3670 — 

| Excited 211:0 61 2895 65,206 — 
1 2,193 209-4 103 2904 31,836 1452 
14 4,045 1974 108 29:07 55.981 1554 
i 5,901 195:8 117 28:95 79,455 1346 

a 6.922 1984 1185 2876 94,780 1369 
1- 5,164 199:9 1205 2904 68,180 1319 
3 5.059 1945 92 2919 67,853 13-41 


The last test at 5000 kw., the most economical load, was carried 
out to verify the previous results ; the slightly higher consumption 
was due to the less superheat. The results obtained, which 
in the case of the best—13:189 lb. per kw.-hour, equivalent 
to 785 lb. per tire -hour--- are claimed by tbe builders, 
Messrs. C. A. Parsors & Co., to constitute a record over any 
other class of steam ergine or turbine on the market, are 
undoubtedly very excellent. The actual output of the generator 
was taken into account, no. deduction being made for ару 
auxiliaries; the dield current of the exciter was derived from an 
independent source, but apart from this the machine provided its 
own excitation. 
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Electro- Chemical Notes. — ELECTROLYTIC Gas IN 
SwEDEN.—AÀ paper was read by Herr F. Nielsen before a recent 
meeting of the Chemical Society of Stockholm, upon the factory 
which has just been built at Orebro, in Sweden, forthe electrolytic 
production of hydrogen and oxygen and for the preparation of 
liquid air. The author stated that the gases made at this factory 
are already finding wide employment in the country, more particu- 
larly for the autogenous soldering or fusion welding of metals, and 
also for the production of the lime-light required in optical lantern 
work and in cinematograph entertainments. 'The hydrogen is also 
used for hygienic purposes. The public ambulance wagons in 
Stockholm all carry their own oxygen cylinders, the gas being 
employed in cases of carbon monoxide poisoning and the like. The 
Fire Brigade of Stockholm is also provided with cylinders of com- 
pressed oxygen, 80 that it may be able to afford first aid in cases of 
Buffocation, while the men may be able to work in burning rooms 
full of smoke. The gases are subjected at the factory to periodical 
analysis in order to prevent accidents during thecompression. For 
trade purposes they are compressed into steel cylinders at pressures 
of 120 atmospheres, the most usual sized cylinders employed for 
hydrogen having a nominal capacity of 35 litres, while those used 
for oxygen have а nominal capacity of 10 litres. The liquid air is 
prepared at the Orebro works by the Hampson method. 

CALCIUM CARBIDE IN Russia.—Attempts are being made by 
representatives of the Continental carbide trade to persuade the 
Russian Government to lower the import tax upon that material. 
It is generally considered that the present tax is unnecessarily high, 
tending to restrain the development of an industry that should 
prove valuable to the country at large. Many Russian locomotives 
and railway trains are lighted with acetylene, and it is thought 
that more would be fitted up in the same way, if carbide were not 
во expensive. Practically no carbide is manufactured in Russia 
itself, and Finland is outside the fiscal boundaries of the Empire. 

CALCIUM CYANAMIDE IN THE CULTIVATION OF THE SuGAR BEET.— 
According to а recent report by Strohmer, there is no doubt that 
the new artificial fertiliser, calcium cyanamide, is very useful in the 
cultivation of the sugar beet on the Continent of Europe; but he 
considers that further experiments on a large scale are still needed 
to ascertain the best method of applying it, and the cost of 
using it as a fertiliser in comparison with other artificial 
manures. 

THE CONCENTRATION OF IRON ORES BY THE GRÖNDAL PROCESS. 
—Aocounts have recently been published of the effect produced on 
treating low grade magnetic iron ores, containing 25 per cent. or 
less of iron, by the Gröndal process, The ore is first of all ground 
in a ball mill until it is reduced to the condition of fine sand. It 
is then introduced into a double Grondal separator which, supplied 
with a current of 6 amperes at 120 volts, is capable of dealing with 
70 to 100 tons of ore per day of 24 hours. In this manner a 
concentrate is obtained containing 60 to 61'5 per cent. of iron, an 
intermediate product containing 7 to 10 per cent., and a waste 
product containing 5 to 8 per cent. of iron. The concentrates are 
then compressed into briquettes without any  agglomerating 
material and carried in trucks to the furnace, where they are 
heated with generator gas to a temperature of 1,300 to 1,400? C. 
The quantity of coal used to make the generator gas is about 7 per 
cent. of the weight of the ore, and the furnace is capable of reduc- 
ing from 30 to 100 tons per 24 hours. In an experiment carried out 
some time ago at Herang, in Sweden, a crude ore containing 
39:3 per cent. of Fe, 1:13 per cent. of S, and 0:006 per cent. of P, 
gave a concentrate containing 62:9 per cent. of Fe, 02 per cent. of 
8, and 0:003 per cent. of P. This gave briquettes containing 611 
per cent. of Fe, O 008 per cent. of S, and 0:003 per cent. of Р; and 
the pig iron reduced from them contained 0:005 per cent. of S, and 
0:012 per cent. of P. 

McDowarnLp ELECTROLYTIC BLEACH AND Caustic Sopa PLANT. 
—The art of producing caustic soda and chlorine gas to satisfy the 
great diversity of its uses, has demanded the attention of the best 
talent in the chemical and electro-chemical field. America, 
unhampered by obsolete methods and with unlimjted resources for 
producing cheap power, was ripe for the introduction of electro- 
chemical methods to improve upon the general chemical industry. 
As а consequence several systems have been developed for the pro- 
duction of caustic soda and chlorine gas to meet the ever-increasing 
demand. Economy of maintenance and operation, and high effici- 
ency are the potent factors, an illustration of such being furnished 
inthe plant installed by the McDonald Electrolytic Co. for the 
New York and Pennsylvania Co., at their paper mill at Johnson- 
burg, Pa. It has а capacity of 16 tons of bleaching powder and 
6} tons of caustic soda per day, and has been successfully operated 
for one year. 

The engine and switchboard rooms are floored and walled with 
tiles, and all exposed iron work is coated with white enamel. The 
generating units are direct current, compound-wound generators, 
constructed so that each will operate without sparking at a voltage 
varying from 150 to 270, and capable of supplying 2,000 amperes to 
the cell sets arranged in series-multiple. These are driven by 
vertical, cross-compound condensing engines, with a rating of 
750 н.р. at 100 lb. steam pressure at the throttle. The switch- 
board is constructed to operate the cell units independently with a 
separate ammeter for each unit. The auxiliary machinery for 
lighting and driving agitators derives its power from the main 
supply. The cells are located in the bigher floors of the building, 
the second containing 250 cells and the chlorination towers, to 
which the gas is delivered under slight suction, and the third 350 
cells. These cells are connected in series-multiple of 50, and are 
interchangeable at the switchboard. On the floor below are 
situated the bleach liquor tanks, capacity 72,000 gallons, the brine 
mixers and storage tanks. The brine solution is supplied to the 
cells automatically, and the products are handled without undue 


ense. The chlorine gas is absorbed in milk of lime, and is 
circulated until the required strength is obtained. It is thereupon 
delivered to the point of consumption by means of a system of 
piping and rotary pumps. The concentration of the caustic soda 
solution in the cell rises to 15° B., and is conveyed to an ordinary 
evaporator. ith 5 lb. steam pressure, the concentration reaches 
45° B., and the salt is eliminated. Thus, a complete system is 
established from start to finish. Repairs and replacements are 
low, the cells being run for eight months undisturbed, at the end 
of which time new anodes only are required.—Zlectro-Chemical 
and Metallurgical Industry, Vol. V, No. 2. 


THE Girop Frrro-ALLOYS WORKS AND THE NRW Оивор 
STEEL FURNACE.—AÀn account (Electro-Chemical and Metallurgical 
Industry, Vol. V, 1) of а recent visit of Dr. Hutton to the above 
works, gives some very interesting details of the production of 
ferro-alloys by the new electrolytic process. The company— 
Société Anonyme Electro-métallurgique—is now in possession of 
three important works, viz., at Ugine, in Bavoy, at Courtepin and 
at Montbovan, in Switzerland, and uses 18,000 H.P., but the 
harnessing of further power is rapidly progressing, and shortly 
some 45,000 н.р. will be available. A start was made in 1890 with 
a 28-н.р. plant, followed in 1899 with 1,000 н.р. In 1903 the works 
at Courtepin were commenced with 1,800 H.P., which was rapidly in- 


creased to 5,000 M. P., electrical energy being obtained at 16,000 ` 


volts pressure from the Government. Inthe same year water rights 
were purchased and the installation of a power plant of 8,500 H. p. 
at Ugine was completed and made available before the expiration 
of 1904. The head is 125 metres, the water being conveyed from the 
barrage through a tunnel 3 kilometres long, and tben by steel 
conduits each 1:32 metres in diameter and 550 metres long. The 
power house contains nine 600-н.р. and nine 300-H. . Neyret- 
Brenier turbines, driving six 600-н.р. and nine 300-H.P. continuous- 
current machines and three 600-н.р. alternators. The furnace 
house i8 equipped with the smothered-arc type of plant, provided 
with automatic regulation and all the equipment necessary for 
continuous work. At the present time the annual output of the 
three works is, 5,000 tons 50 per cent. ferro-silicon ; 1,000 tons, 30 
per cent. ferro-silicon ; 2,000 tons ferro-chromium ; 1,000 tons ferro- 
tungsten; 50 tons ferro-molybdenum; 10 tons ferro-vanadium, 
the total being equivalent to some 9,000,000 fr. per annum. 
The Société specialises in high 'grade alloys of low carbon con- 
tent. These products find a ready sale not only in France, 
where the development of “ternary” and “quaternary ” 
steels has had an earlier success than in most countries, 
but also in Germany, Austria, England and even America. 
The ferro-tungsten can be classed in two grades—the one containing 
about 85 per cent. W, and less the 0:5 per cent. carbon, and used for 
the manufacture of crucible tool steels, the other containing 60-70 
per cent. W and 2-3 per cent. carbon, and used in the production of 
open-hearth steels for springs, &c. The older form of furnace 
devised by Girod has now been abandoned, and a newer one 
introduced. This is of the arc type, and employs a single vertical 
electrode. The metal in the hearth of the furnace is covered with 
slag, and the arc is struck across this to the electrode, which main- 
tains the heat. The molten metal is connected to the other pole 
of a dynamo by means of a series of water-cooled steel bars sunk 
in the refractory lining of the base of the hearth. As in the 
Héroult furnace, the superposed layers of slag are of such com- 
position as is required for the refining of the metal, and are renewed 
from time to time. The charge is 13 tons, and the power 350 н.р. 
The latter consrmption is low. The present furnace is of interest, 
due to the sin. ‘icity of design and the ease with which the 
automatic regulation can be effected. This type is also used for the 
reheating of small ingot steel. In this case a multiple crucible 
furnace contains the ingots, the chamber being surrounded by the 
resistance material, consisting of ferro-silicon and carbon. This 
method is worthy of consideration, for in the old-fashioned, but 
still largely employed type of reheating furnace, the waste of fuel 
is enormous, | 


A SIMPLIFIED GALVANO-PLasTic PROCESS.— It is usual in a 
galvano-plastic process to place the object to be covered in a bath 
of suitable electrolyte, the containing vessel being of a size appropri- 
ate to thearticle, and the current being allowed to pass until a suitable 
thickness of metal has been deposited. This method cannot be 
employed, however, when dealing with a very voluminous cathode. 
When a thin deposit is required, the following method has been 
employed with success:—The bath is replaced by a small quantity 
of electrolyte contained in a brush. This latter makes metallic 
contact with {Бе source of the current, making connection along the 
outside edge of the brush. The object to be covered is connected 
with the other pole, and the deposit is formed by painting. In 
this way an adherent cover may be developed, the thickness 
depending on the number of strokes made. The author, M. R. 
Goldschmidt, uses the current from the mains supplied at 110 volts 
with a lamp resistance of 750 ohms interposed. The current is 
about 0'] ampere. The solutions used are constituted as follows: 

1. Silver.—Silver nitrate, 20 grammes; potassium cyanide, 30 
grammes; ammonia (strong), 0:4 gramme; potassium pomate, 
2 grammes; water, 1 litre. 

2. Gold.—Chloride of gold, 6 grammes; ammonia, 2 grammes; 
potassium cyanide, 13 grammes; water, 1 litre; potassium pomate, 
2 grammes. 

3. Copper.—Copper sulphate, 180 grammes ; sulphuric acid, 60 
grammes; water, 1 litre; alcohol, 10 grammes. 

4. Nickel —Nickel sulphate, 60 grammes; sodium sulphate, 20 
grammes; sodium citrate, 20 grammes; water, 1 litre. 

In the case of nickel it is advisable to use a low voltage, not 
exceeding 4 volts.— Kevue de l’Electro-chemie ct de (Electro-metal- 
Гитфіе. (Continued on page 811.) 
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ELECTRICALLY-DRIVEN TRANSPORTER AT THE BOURNEMOUTH 
GAS AND WATER Co. s WORKS. 


charge coal from a vessel, the transporter is moved along 
into a position opposite a hatchway, and the hinged 
arm lowered, but otherwise the position of this arm does not 
affect the working of the transporter. The gravity bucket 


Aw interesting installation has recently been erected by the 
Temperley Transporter Co., at the works of the Bourne- 
mouth Gas and Water Co. at Poole Harbour. This plant is 
for discharging coal in bulk from vessels and railway trucks, 
by means of grabs, and delivering it 
for storage or to a gravity bucket 
conveyor for supplying the coal bunkers 
in the retort house. The structure is in 
the form of a lattice bridge of tri- 
angular section, with a clear span 
between the supporting frames of 180 
ft., reaching across the whole storage 
ground, and with a cantilever extension 
with hinged extremity, 92 ft. in length, 
extending over the quay and a public 
road. The front, or waterside, frame 
carries the whole of the hoisting and 
transporting machinery in a closed-in 
house, and also the driver’s cabin, in 
an elevated position, from which one 
man who controls all the operations of 
the transporter, has a full view of every- 
thing. The back, or inshore frame, 
carries а coal crusher, with a hopper 
and conveyor feeder, through which all 
the coal is passed as it goes to the 
conveyor. "The whole transporter is 
mounted on wheels running on rail 
tracks under each supporting frame. А 
hopper weighing machine is carried on 
a frame suspended from the bridge, and 
aranged to be readily moved over the 
stock heap or coal crusher hopper, or 
in fact, to any point on the storage ELECOTRICALLY-OPERATED TRANSPORTER, BOURNEMOUTH Gas AND WaTEB Co.'s WORKS. 
ground. When it is required to dis- 

conveyor is laid along the rear track of the 

transporter, and is carried up over the 

i4 
[< ih 


retort hoppers, into any of which it auto- 
— matically delivers the coal. Although the 
transporter is specially adapted for working 
with a grab, this can readily be removed 
and turn-over skips used. A special auto- 
matic fall-block and skips have been pro- 
vided, but these are seldom used as experi- 
ence has shown that under practically all 
conditions the grab gives better and more 
economical results. 

Electric lights are distributed over the 
transporter bridge and cantilever for illu- 
minating the site during night operations. 
In order to facilitate working at night and 
during foggy weather, a special indicator 
—which is practically a reduced scale 
model of the transporter—is fitted in view 
of the driver. On this indicator the 
traveller, grab and weighing-machine move 
automatically in exactly the same manner 
T and in barmony with the actual parte 
Ld rM — -< an | LE which they represent, thus enabling the 

NUN, Y cn A А "1. | driver to operate the transporter without 

— р | | А seeing the actual operations. The whole 

| of the machinery is electrically driven, 

energy being picked up from a pair of 
conductors run in а conduit parallel to the 
conveyor, and led in cables along the 
bridge to the machinery house on the 
top of the waterside supporting frame. A 
double-drum winch lifts and lowers the 
grab by two ropes, one from each drum. 
These drums are connected by a special 
epicyclic gear arranged so that both 
drums can be run together to lift 


View SHOWING TRANSPORTER FEEDING RETORT HOUSE Conveyor. and lower the grab, or one drum held 
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by a brake to support the grab, while the other drum runs and ELECTRICITY SUPPLY AT STRATFORD- 


operates the opening and closing mechanism. A separate 
single-drum winch, by means of two ropes wound in opposite 


ON-AVON. 


directions, hauls the traveller along the transporter beam in IN our issue of the 3rd inst. we briefly recorded the official 
either direction. Whilst this operation is being carried on, inauguration of the Stratford-on-Avon electricity supply, 
the compensating epicyclic gear in the hoisting winch ^ which took place on April 27th. 


THE SWITCHBOARD, STRATFORD-ON-AVON ELECTRICITY WORKS. 


causes its two drums 
to revolve in oppo- 
site directions, haul- 
ing in one hoisting 
rope and paying out 
the other, ко as to 
maintain the load at 
a uniform height as 
it moves along the 
beam, unless its 
height is intention- 
ally varied by the 
driver. The opera- 
tionsof hoisting and 
lowering and that of 
transporting can be 
carried on at the 
same time, without 
either in any way 
interfering with the 
other. A con- 
siderable saving of 
time is thus effec- 
ted, as the load can 
be moved along 


PRODUCER PLANT, STRATFORD-ON-AVON ELEOTRICITY WORKS. 


any desired trajectory and at any speed at the will of the oper- 
ator. At the same works there has also lately been installed one 


The undertaking is under the ægis 
of & local company, which has acquired 
the Corporation's powers of supply. Mr. 
C. D. Falcke, the company's engineer 


and manager, has been responsible for 


the designing of all the work, which 
was entrusted to Messrs. Johnson and 
Phillips, as contractors, to carry out. 

The plant in the generating station is 
of the gas-driven type, with suction 
producers ; the latter, with the engines, 
were supplied by the Mersey Engine 
and Producer Co., of Liverpool. 

Two complete producer plants are 
installed, one of 80-B.H.P. and the other 
of 50-B.H.P. capacity ; each comprises a 
generator, vaporiser, washer, filter and 
dryer. The generator is of the circular 
type, with a rotary stoking valve. An 
external vaporiser is fitted, heated by 
the gas leaving the generator, and this 
is supplemented by a coil-type vaporiser 
over the fire. The combination of these 
two vaporisers en- 
ables the plant to 
evaporate 1 lb. 
water per B.H.P.- 
hour, thus giving a 
high value to the 
gas. The coil, in 
conjunction with 
an evaporation 
plate under the fire, 
enables consider- 
able load fluctua- 
tions to be met. 

The engines are 
of the Stockport 
type, built by 
Messrs. Hornsby, 
and specially dc- 
signed for direct 
coupling to dy- 
namos. 

Each engine 
is fitted with 
L.T. magneto ig- 
nition, variable as 


>, 


SuB-SrATION WITH OVERHEAD TRANSMISSION FOR CEMENT 
Works Prant. [See following раве]. 
to timing; governing on the “hit and miss” system ; 
forced lubrication to the piston; and a petrol pump for 


of the “Temperley” patent radial transporters, for delivering starting up with an initial petrol and air charge. 


the coke from the retort house into storage hoppers. 


The two engines are coupled by means of flexible belt-type 
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couplings to а 50-K w. and а 25-Kw. 440-volt p.c; gene- 
rator respectively, supplied by Messrs. Johnson & Phillips, 
who also supplied the switchgear, cables, &c. 

These machines are of the interpole type, and specially 
ventilated with a view to securing good commutation and 
cool running. 

There are also installed а balancer set consisting of а 
4-KW. 230-volt machine, capable of dealing with 35 amps. 
out-of-balance current, and a booster consisting of two 
machines with an output of 90 amps. up to 150 volta 
pressure, driven by а motor. The booster works in con- 
junction with a 220-cell ** D.P." battery of 300 amp.-hours' 
capacity. The seven-panel switchboard, shown in our 
illustration, provides for the control of the plant above 
mentioned, together with two outgoing feeders, the switch- 
gear being of standard type. 

The system of supply is a three-wire one, with 440 volts 
across the outers. The feeders are of the triple-concentric 
and concentric types, paper-insulated and lead-covered, and 
laid solid in wooden troughing. 

The distribution and pilot cables are of the vulcanised 
bitumen type. Three feeder pillars are erected at various 
pointe in the town, the distributor cables leading out through 
switch fuses. 

Up to the present some 2500 yds. of feeder and 6,000 
yds, of distributor cable have been laid. 

In conclusion, our thanks are due to Mr. Falcke for the 
particulars and illustrations here given; to him and his 
company we wish all success in their enterprise. 


ELECTRICAL DRIVING IN A HARTLEPOOL 
CEMENT WORKS. 


Sour few months ago we were enabled, through the courtesy 
of the British Westinghouse Co., to give full particulars of 


Егаствто Drive то Rorakr KILN, MESSRS. CASEBOURNE'S CEMENT WORKS. 


the electrical equipment of an important American cement 
making plant (see ELEC. Rev., Nov. 23rd, 1906). 
It is, therefore, with added interest that we append the 


Switco PANELS IN SUB-STATION FOR CONTROLLING CEMENT 
| WoRKS CIRCUITS. 


following details of the electrical equipment of a similar 
British undertaking, i. e., Messrs. Casebourne & Co.'s Works 


at Haverton Hill, West Hartlepool, the 
. plant in this case also being of Westing- 
house make. 

Up to а few months ago the entire 
cement - making plant was driven 
by oil engines, which have now been 
superseded by three-phase induction 
motors. The directors of the company 
first entered into a contract for gene- 
rating plant, but this was subsequently 
cancelled in favour of an arrangement 
with the Cleveland and Durham Electric 
Power Co. for a supply of energy direct. 
The installation is particularly interest- 
ing as being the first cement plant in 
this country to be electrically-driven 
throughout. 

To understand the scope fur electric 
driving in such a works, some brief 
reference is necessary to the processes 
employed. Of the raw materials used, 
i.e., chalk and clay, the former is im- 
ported by sea from Kent, and on arrival 
is crushed in two elevated crnshere, 
and mechanically conveyed to wash- 
mills where local clay is intermixed in 
the proportion of one-third, by the aid 
of water. 

The liquid mixture obtained from 
the wash mills, termed slurry, is carried 
by a bucket elevator into adjoining tube 
mills, where it is finely ground. From 
the:tube mills the slurry is pumped 
through underground pipes, by means of 
& three-throw 10-in. pump, into a large 
ferro-concrete mixer holding about 200 
tons, in which it attains an even con- 
sistency, prior to being again pumped 
up to the nose or entrance of each of 
four rotary kilns. 

In passing through the latter it is 
converted into clinker, and discharged 
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into а rotating clinker cooler, from which a shaker conveyor 
and bucket elevator transfer it to a 300-ton silo situated 
over the dry mill. | 

In the latter, two Krupp ball mills effect a preliminary 
grinding of the material, which after passing through an 
automatic Avery weigher, receives its final’ reduction in two 
Krupp tube mills, and is subsequently passed by a screw con- 


PoLT PHASE Мотовѕ DRIVING D.C. GENERATORS FOR OPERATING THE JETTY 
CONVEYOR aT MESSRS. CASEBOURNE'S WORKS. 


veyor system to a packing warehouse of some 6,000 tons 
capacity. 

The coal required for the rotary kilns is dried by means 
of hot air, and subsequently finely ground in two ball and 
two tube mills of a similar pattern to those used for clinker 
reduction. This powdered fuel is conveyed to four hoppers 
adjacent to the kilns for supplying the coal feed fans, the 
latter blowing the fuel, together with hot air from the 
clinker coolers, into the kilns, where the intense gas-like 
flame produced, results in the calcining of the slurry. 

We now turn to the electrical equipment. The three- 


200-H.P. VARIABLE SPEED MOTOR, OPERATING Wasa AND Туве MILLS. 


phase, 40-period high tension transmission lines of the Cleve- 
land and Durbam Electric Power Co. are brought from 
Grangetown, a distance of 13 miles, into a sub-station at the 
works, where the current is transformed down from 11,000 
to 440 volts pressure. 

A Westinghouse L.T. switchboard is erected in the 
sub-station, and consists of six white marble panels, 


each of approximately 150 Kw. capacity, and fitted with 
an ammeter, oil-break switch, lightning arrester, and an 
integrating wattmeter. The motors controlled from these 
panels are distributed in the six different sections of the 
works, and it is easy to calculate from the wattmeter 
readings the operating expenses of each section. A large 
integrating wattmeter, fixed on the wall immediately facing 


the switchboard, gives the total con- 
sumption of electrical energy taken 
from the power company’s mains. 

The whole of the alternating current 
motors are of the Westinghouse in- 
duction type, and, excepting three of 
50 H.P. capacity, are provided with 
wound rotors and slip-rings, so that 
resistance can be introduced into the 
rotor circuits when starting. "The wash 
mills and tube mills, in the wet mill 
department, are driven by a 200-н.р. 
variable-speed motor. They were 
originally driven by the oil engine 
seen at the rear, and a comparison of 
floor space between the old and the new 
is not without interest. This engine 
occupies practically 570 sq. ft., and the 
water-cooling plant 855 sq. ft., whilst 
the motor occupies but 45 sq. ft. There 
is another important advantage afforded 
by the electric drive in this department. 
Should the wash mills be shut down 
for an appreciable period, the slurry prac- 
tically solidifies around the interior frame, which circum- 
stance, together with the heavy nature of the machinery, 
makes a large torque at starting essential. As the 200-H. p. 
induction motor is designed for a starting torque of not less 
than twice the full load running torque, the advantage is 
obvious. In the rotary kiln house there are four 15-Н.Р. 
motors, each mounted on a concrete pedestal and driving a 
rotary kiln, the method of rotating the kiln being by belt 


Motor Driving WAREHOUSE CONVEYOR SYSTEM, 
Messrs CASEBOURNE'S CEMENT WORKS. 


drive through spur reduction gearing. These motors are of 
the variable-speed type, and are capable of giving their full- 
load torque at any speed between 400 and 800 R. P. M., 
the speed being varied to suit the amount of slurry passing 
through the kiln. 
driven by a 100-H.P. motor, and operates the slurry pumps 
—between the 900-ton mixer and the kilns—the clinker 


The line shaft in the kiln house is 
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coolers and the shaker conveyor. This latter feeds into 
an inclined bucket elevator, operated by a 15-n.P. induction 
motor; the elevator leads into the dry mill, where the ball and 
tube grinding plant is driven by two 200-H.P. motors. 
This mill was originally operated by two large oil engines, 
still to be seen ; one of them а good object-lesson of a severe 
crank-shaft “smash.” The drum type controller employed 
has nine starting notches, and the current carrying portions 
are fitted with cheap copper tips, which may be renewed 
when arc deterioration and wear render this necessary. "The 
grew conveyors leading from the dry mill to the warehouse 
are operated by а 20-н.р. motor, and the coal-crushing 
plant is driven by a 150-H.P. motor. 

Besides those already referred to, there are two 50-H.P. 
motors driving direct-current generators. These latter are 
for lighting and for supplying direct current to the 20-H. p. 
motor operating the jetty conveyor, a small motor in the 
chemical laboratory, and a 74-н.р. motor driving the fitting 
shop, which were in use before the new electrical plant was 
installed. 

All the alternating-current motors are of the semi- 
enclosed type, with open stator slots, and coils so arranged 
as to be readily interchangeable in case of accident. The 
guaranteed full load efficiency of the 200 and 150-KH. P. 
motors is 92 per cent., of the 100-H.r. motor 90 per cent., 
and of the 50 and 15-H.P. motors 87 per cent. and 85 per 
cent, respectively. 

The aggregate capacity of the motors recently installed, 
is near 1,100 H.P., and it may be of interest to note that 
from 3} to 44 million B.O.T. units will be required per 
annum, which amount, should form a valuable load on the 
Cleveland Power Co.'s mains. | 

The severe operating conditions existing in cement works 
are fairly well known ; the heavy torque required to start 
the cement-making machinery, the nature of the load 
handled, the constant presence of dust, and the inflamma- 
bility of pulverised coal, render the conditions of service 
most onerous. In the face of these facts, however, the 
advantages which have been afforded by electric driving, 
have greatly extended the manufacturing limits of Messrs. 
Casebourne’s works. 

We are indebted to Mr. F. T. Tristam, the managing 
director; to Mr. W. J. Coles, of Messrs. Maxted, Knott 
and Coles, consulting engineers; and to the British 
Westinghouse Co., for the particulars here given. 


NOTES. 


(Continued from page 806.) 


Appointments Vacant.—Shift engineer (£150) and 
boiler house foreman (£2 5s.) for Birmingham electric supply 
department; switchboard attendant (30s.) and fitter (30s.) for the 
iem Hall Asylum ; assistant mains superintendent for Rochdale 


Institution and Lecture Notes.—INsSTITUTION OF 
ELECTRIC AT ENGINEERS (Guascow SECTION).— The annual report 
of the Committee shows that there has been an increase of 49 in 
the membership, which now totals 279; 34 of the new members fall 
to the class of students. Regarding the visit of foreign societies, 
the Committee announces that a most interesting memento has been 
received jointly from the Verband Deutscher Elektrotechniker and 
the Elektrotechnischer Verein, of Berlin, in the form of a bronze 
medallion of Werner von Siemens. The names of the office bearers 
for the session 1907-8 have already been published. Mr. Tidd, who 

been secretary almost from the formation of the local section in 
1899, has fonnd it necessary to relinquish this position, and the 
Committee records its high appreciation of the manner in which 
Mr. Tidd carried on the duties of honorary secretary and treasurer. 
The number of students in the Glasgow Section has increased from 
36 at the beginning of the first session to 70 at the end of March. 

On Tuesday, May 14th, the annual general meeting of this Section 
was held, and it was followed by an ordinary meeting, at which a paper 
on A New Leading-in Conductor for Electric Lamps” was read by 
Mr. C. Orme Bastian. At the conclusion of the discussion, Mr. W. W. 

е showed a series of lantern views of the Glasgow Corporation 
electrical undertaking, and gave a short description of same. 
: Fanapav Hovusg Огр SrupENTS' AssoclATION.—Mr. C. P. 
dn, chief engineer of the County of London Electric Supply Co., 
td., has been elected President of this Association, for 1907, vice 

‚ 8. F. Beevor resigned. | 

ÅSSOCIATION оғ TEACHERS IN TECHNICAL INsTITUTIONS.—The 
ind annual conference will be held іп. Leeds on Thursday, Friday 

Saturday, May 23rd, 24th and 25th, 1907. There will be an 


address of welcome to the Association by Ald. Е, Kinder, J.P., 
Chairman of the Leeds Education Committee, and an address by 
the President, Mr. V. A. Mundella, M.A., B.Sc., followed by a visit to 
the University meetings for the dispatch of business and reading 


papers. The latter include :— 
“Notes of an Educational Visit to the United States of America, by 


Н. Ade. Clark, Wh. 8о., A. R. C. Sc. (Vice-President). 

“The Preliminary Training of Technical Studente," by Barker North, 
A. R. C. Sc., F.C. S. (Chairman W.Y. Branch). | 

" Syllabuses and Examinations as Applied to Building Subjecte,” by 


J. Fitzgerald (Chairman, London Building Section), and E. L. Bates (London 
Building Section). 
There will also be visits to works, &c., the annual dinner, and an 
excursion to Bolton Abbey and Woods. Ladies are invited, and 
special arrangements have been made for hotel accommodation and 
reduced railway fares. Hon. Sec. of the Conference Committee, 
Mr. James G. Edwards, 21, Sefton Avenue, Beeston Hill, Leeds. 
INSTITUTION OF CIVIL ENGINEERS.—Our readers are reminded 
that the fourth Engineering Conference will be held on June 19th, 
20th and 21st, commencing each day at 10 a.m., and the annual 
conversazione on the evening of June 20th at the Royal Albert 
Hall. We gave some particulars of the Electrical Section in our 


issue of March 15th. 


The Brennan Gyroscopic Train,—4A great sensation 
has been created in the lay Press, and a modified echo of if 
appears to have found its way into the technical Press, as 
the result of Mr. Louis Brennan’s invention of a “gyroscopic 
train.” Ав a “scientific toy,” to quote Sir William Preece's 
historic phrase in another connection, the Brennan mono- 
rail car is highly interesting; but that is probably the extent of 
its usefulness, Be it remembered that if from any cause whatever 
the gyroscopes stop, the car, which, we are told, may be travelling 
at 100 miles an hour, will come literally under the sway of gravita- 
tion; the inventor provides against this eventuality by means of 
what appear to be a pair of stilts, which automatically protrude 
themselves from the sides of the car. Should these stilts fortunately 
escape collision with chance obstructions, and meet the ground at 
the precise instant when the car comes to rest on a level, all may 
be well, and we shall regard with admiration, not unmixed with 
amusement, the spectacle of a railway car precariously straddling 
on a tight-rope with the aid of a pair of props. 

If a rail near the ground takes the place of the tight-rope, the 
рок will have the consolation that they will not have so far 
to : 


We have a dim recollection that an obscure individual of the 
name of Jenkin invented a system of rope railways, and 
that two other gentlemen, named respectively Ayrton and 
Perry, did a good deal in the same direction; curiously 
enough, these inventors were so blind to the sublime possi- 
bilities of tight-ropes and gyroscopes, though one of them was ап 
authority on spinning-tops, as to hang their “skips” on trolleys, 
with the centre of gravity below the rope. Naturally, a system 
such as this, practically devoid of the element of risk so highly 
prized by the virile British nation, failed to attract much attention, 
though a German named Langer, misled by the example of his pre- 


` decessors, designed a railway 8 miles long on a similar principle— 


and it is still ranning. 
The fact that the War Office and the Indian Government have 


supplied Mr. Brennan with funds to continue his interesting 
researches, is significant of the true value of the invention. It 
will be remembered that Mr. Brennan received £110,000 for his 
torpedo, which, we believe, is not used by the British Navy. The. Board 
of Trade, however, is a department of a very different stamp; and we 
think we see it laying down the necessary regulatione, subject to 
which the Brennan mono-railway will be permitted to carry 
passengers. The gyroscope has many exceedingly valuable appli- 
cations, as for instance in the Whitehead torpedo; but we have 
grave doubts as to its utility in the present connection. 


The Electro-Chemical Industry in Austria-Hungary. 
In the course of a recent article upon the growth of the chemical 
industry in “Austria-Hungary, printed in the Chemiker Zeitung, 
Dr. A. Schwoner, of Vienua, gives some interesting particulars 
of developments in an electro-chemical direction. Processes for 
the direct preparation of nitric acid from atmospheric nitrogen, 
in which the Badische Anilin und Soda Fabrik is largely con- 
cerned, have not yet been taken up in that country; but the 
manufacture of calcium cyanamide has already grown to con- 
siderable dimensions. The Italian Società di Prodotti Azotati 
has erected two factories in Austria for making cyanamide, one 
close to the Almissa Waterfall in Dalmatia, the other near Fiume, 
the processes employed being those covered by the patents held by 
the Cyanidgesellschaft ; while the Austrian Verein für Chemische 
und Metallurgische Produktion" is also about to manufacture 
calcium cyanamide at Aussig according to the processes patented by 
the Kalkstickstoffgesellschaft of Westeregeln. In all parts of 
Austria-Hungary where large water-powers exist and where labour 
conditions are favourable, caustic soda, calcium carbide, ferro- 
silicon, &c., are being made, e.g., at Jaice near Meran in Bosnia, 
at Deutsch-Matrei, Landeck, Innsbruck, and at the Kerka Falls, in 
Dalmatia. A combination of German financiers having already 
control of four million kronen,is in treaty with the Hungarian 
Minister of Commerce with reference to the erection of a new 
factory where ammonia soda is to made from sea salt; and the 
most probable situation of the works is thought to be Fiume. 
Another factory for the utilisation of sea salt, a subject in which 
special interest is being displayed at the present time, is to be 
erected by the Verein für Chemische und Metallurgische Pro- 
duktion, at Monfalcone, near Trieste. This last company recently 
celebrated the 50th year of ite existence, and during the paet four 
years has paid dividends at the rates of 12, 10, 8, and 14 per cent. 
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Electric Wiring in West Ham.— The Electrical 
Bulltin for April, issued by the enterprising Electricity Depart- 
ment of the West Ham Corporation, contains under the head of 
“ Useful Information " what purport to be the approximate costs of 
complete installations. For example, a six-roomed house, it is 
stated, can be wired, complete with fittings and pendants for nine 
lights, at a cost of £6 to 46 10s.; this estimate covers a 3-light 
fitting in one of the rooms. Similarly, an 5-roomed house with 13 
lights, including a 3-light fitting and a rise and fall 2-light pendant, 
can be done for £9 to £9 10s. The lower price corresponds to 135. 
or 14s. per light, and may be taken as the irreducible minimum, 
with passably good workmanship and material; but what sort of 
fittings can be included in the estimates ? It would be interesting 
to have the views of contractors on the subject of these estimates; 
they would probably be the reverse of complimentary. At the 
least, the department might have excluded fittings from the price 
quoted, or named a much higher tigure for the second price. There 
is nothing to be gained by misleading prospective consumers as to 
the cost of their installations, 

* 


REVIEWS. 


Conduction of Eleelricily through Cases, 
D.Sc., L.L.D., Ph.D., F.R.S. (Second edition). Cam- 
bridge: University Press. 1906. Price 168. 

Many additions have been made to this work and a con- 
siderable portion rewritten, considerably increasing the size of 
the book. 

In Chapter III, on the mathematical theory, Mie's solutions 
for the case when the current is only a small fraction of the 
saturation current, and when the current is nearly saturated, 
are given. 

Chapter XII now deals with radio-active substances, and 
the next chapter deals with the power of the elements in 
general to emit ionising radiation. 

The chapter on spark discharge has also been almost 
doubled in length. 

The first edition of this work is already so well known to 
students of physics, that it only remains for the writer to say 
that the second edition will take the place of its predecessor 
us the standard work on the subject dealt with. 


By J.J. THOMSON, 


The Physwal Laboratories of the University of Manchester. 
London and Manchester: Sherratt & Hughes. Price 
os. net. 


This is a volume intended to commemorate the twenty-fifth 
anniversary of Dr. Schuster's election to a professorship at 
Owens College. It is divided into three sections, the 
second of which deals intimately with Dr. Schuster’s life and 
work. There are 15 pages filled with only the headings of 
his publications and addresses since 1881. A biography is 
also given, which scts fotth the leading incidents of his busy 
life, and a portrait of Dr. Schuster forms the frontispiece. 

The first section of the book is devoted to descriptions of 
the laboratories. This naturally begins with an account of 
the students’ laboratories avd their regulations. But what 
may be of greater interest to many are the deseriptions of 
special apparatus, such as the large concave Rowland 
grating. Here some insight is given into the difficulties of 
effective mounting of the grating and camera. The 
ultimate design adopted for overcoming these difficulties is of 
interest to those concerned in any way with the construction 
or use of optical apparatus. Further spectroscopic 
appliances and supplementary apparatus for spectroscopic 
research are enumerated, and the list indicates a very com- 
plete equipment for work of this nature. An account of 
work on meteorological research and atmospheric electricity, 
directed by Mr. G. C. Simpson, follows next ; after which, 
mention is made of the equipment with which the 
laboratories are provided for investigations of radio-activity, 
thermal conductivities, soap film thicknesses, low tem- 
perature, and properties of matter under high pressures. In 
considering all the various departments of the physical 
laboratories, it is obvious that a large amount of energy and 
scientific skill has been expended upon their design and 
organisation by Dr. Schuster and his colleagues. 

The final section of the. book contains records of the 
students and demonstrators, who have in the course of their 
work come in contact with Dr. Schuster, either as his pupils 
or his assistante. The gathering together of the requisite 


information for this section must have involved eonsiderable 
labour: and such a mistake as the description of one 
gentleman as ‘bracketed 120—160 Wrangler” can, 
perhaps, on this account be overlooked. The book ends 
with another list, this time of well-known physicists and 
engineers connected in some way or other with Owens 
College. 

Ав а whole, the book contains much interesting matter, 
though possibly this is not put before the reader in the most 
attractive way. It should be of especial interest to past, 
present and coming students of the Physical Laboratories of 
the University of Manchester.—J. de G. H. 


The Classification of Alternate-Current Motors. By V. A. 
Күхх. London: The Electrician Printing and Publish- 
ing Co. Price 3s. net. 


This little book deals with a subject of considerable im- 
portance at the present time, because, as the author points 
out, a great deal of confusion has arisen through the rapidity 
with which descriptions and patents of so-called new single- 
phase motors have followed one another. 

. The method of treatment adopted by the author, however, 
is hardly calculated to improve matters. Without being 
able to claim anything like completeness for his classification, 
he yet deals with some 37 different types, whilst, in spite 
of the recent activity in this direction, probably only some 
five or six types have stood the test of actual construction. 
Under these circumstances any elaborate classification seems at 
least premature, and certainly less likely to be of practical 
service than a more detailed and critical classification of the 
few types at present in use, or, from their theoretical quali- 
ties. likely to come into use. 

With the object of avoiding controversial matter, the 
author has omitted all mention of inventor's names and all 
references to the literature of the subject, so that it is in 
some cases difficult to recognise well-known types under 
their new names. . When the special meaning attached to 
the terms used is grasped, however, the classification will be 
found to bé systematic, and the occasional comparisons 
between the different motors are clear and useful. The 
following cases will serve as examples of the nomenclature 
adopted throughout :—The term “series motor" is no 
longer allowed to mean one with armature and field windings 
connected in series, but is used for any motor “in which the 
field excitation varies in some proportion with the armature 
current, and the speed of which therefore varies with varying 
load." The term “repulsion motor" is entirely set aside, 
and is replaced by the imposing title : ** Self-excited, partly- 
compensated single-phase series induction motor." This is 
a heavy sacrifice to make on the score of classification, 
especially as the name ** simple repulsion motor " has come 
to be quite generally contined to а commutator motor having 
a single stator winding, and with its brush axis inclined 
to the field axis. 

On the whole, we fear that the subject is not treated in a 
way likely to bring the author's suggestions into common use. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials.—An error occurred in our 
reference last week to Mr. J. R. P. Lunn. He is engineer and 
manager of the Darlington Electricity and Light Railways Depart- 
ment, not Stockton-on-Tees. The ealary of his office (at present 
£350 per annum) is to be increased by £100 per annum £50 this 
year and £50 next year. 

Mr. R. WrrHYcoMhBE, who until recently beld the position of 
chief assistant engineer in the West Ham Corporation Tramways 
Department, has been appointed engineer and manager to the 
Zanzibar Lighting, Railway and Telephone Co. Mr. Withycombe 
left London for his destination on Thursday last week. 

Mr. W. Y. ANDERSON, of the Lancashire Electric Power Co., has 
been appointed (out of 243 applicante) junior assistant in the 
Birmingham Corporation Bupply business development department. 
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At a meeting of the Southport Electricity Committee on Thursday 
last week, the resignation was received of Mr. R. S. Downe, the 
borovgh electrical engineer, who has held tbe post six years. He 
has been appointed general manager of an industrial concern. The 
salary at Southport is £500 per annum, with the privilege of having 
two premium pupils. 

Mr. C. J. JEWELL has resigned bis position with Mesars. W. T. 
Glover & Co. to take up the post of resident engineer to the 


Wakefield and District Light Railway Co. 


General.—The City and Guilds of London Institute has 
appointed Mr. W. NORTE, of the engineer-in-chief's department, 
General Post Office, co-examiner in the subjects of Telegraphy and 
Telephony for the ensuing five years. The present joint examiner is 
Mr. A. J. Stubbs, assistant engineer-in-chief to the Post Office. 

Mr. A. S. E. ACKEBMANN is leaving on Saturday, 18th inst., for 
a tour in Austria and Dalmatia, and expects to return to West- 
minster on June 11th. Though it is primarily a pleasure trip, Mr. 
Ackermann has been instructed by the Times to report on the 
engineering aspect of the tour. 

Councillors NIcOL and WILLOck, with Mr. W. W. Lackm, chief 
engineer, are to represent the Glasgow Corporation at the annual 
convention of the Incorporated Municipal Electrical Association, at 
Sheffield, on June 24th. 

Mr. A. F. Harris, of Messrs. Nalder Bros. & Thompson, Ltd., 
was yesterday married at St. Paul's, West Brixton, to Violet Crede, 


daughter of I. W. Palmer, Esq. Congratulations! 


Obituary,—The death occurred at Lucknow on April 
11th, from enteric, of Mr. T. E. A. GLEADOWE, electrical engineer 
for the Oudh and Rohilkhand Railway. 

The death has recently occurred of Alderman W. Н. Brown, 
chairman of the Newport Electricity and Tramways Committee. He 
was one of the strongest supporters of the electrical undertaking. 

We deeply regret having to place on record the death of Mr. 
W. J. Јоннвтом, of New York. Mr. Johnston was born in Ireland 
in 1851, and aftcr some years' service as a telegraph operator in the 
States, he threw bis energies into the buildiug up of a paper, the 
(perator, which ran as а semi-monthly until 1883, when it became the 
Oprator and Electrical World; this title was abridged in 1883, and 
for years the paper was known as the Elctrica! World, having 
a very successful record, and combining with the Electrical 
Engineer of New York. Mr. Johnston disposed of the 

рег in 1899 to the McGraw Publishing Co., its present owner. 

ince then he has travelled abroad a good deal in tbe interests of 
engineering and trade publications which he founded, or with 
which he became connected. Mr. Johnston, in his Electrical 
World days, was a frequent visitor to this country and a caller at 
the offices of the ELECTRICAL Review. His death occurred on 
April 28th at the comparatively early age of 56. Cerebral ha:morrhave 


was the cause. 


NEW COMPANIES REGISTERED. 


John Stirk & Sons, Ltd. (93,246).—This company was regis- 
tered on May 4th, with a capital of £20,000 in £1 shares, to acquire (a) the 
freehold works, lands and premises belonging to John Stirk & Sons, at Turney 
Street, Ovenden Road, Halifax, and the business carried on there, (b) the free- 
hold house, No. 6, Turney Street, Halifax, and (с) the freehold works at 
Exmoor Street, Halifax, occupied by the Northern Engineering Co (1900), Ltd., 
with the plot of land adjoining, and the business carried on there, to adopt an 
agreement with G. Stirk, E. Stirk, R. Stirk and J. G. Stirk, and to carry on the 
business of toolmakers, ironfounders, mechanical and clectrical engineers, 
manufacturers ої дулатов, motors, motor-carriages and vehicles, Ke. The 
first subscribers (each with one share) are :—G. Stirk, 23, Lentil Field Street, 
Halifax, engineers’ toolmaker; E. Stirk, 36, Elmfleld Terrace, Halifax, 
engineers’ toolmaker; R. Stirk, 6, Turney Street, Halifax, engineers’ tool- 
maker: J. G. Stirk, 26, Lentil Field Street, Halifax, engineers’ toolmaker: 
Miss M. A. Stirk, 25, Lentil Field Street, Halifax; Mrs. M. Stirk, 23, Lentil 
Field Street, Halifax; Mrs. H. E. Stirk, 36, Elmficld Terrace, Halifax; and 
Mrs. J. Stirk, 6, Turney Street, Ovenden Road, Halifax. No initial public issue. 
The number of directors is not to be less than two or more than five: the 
first are G. Stirk, E. Stirk, R. Stirk and J. G. Stirk ; qualification, £100; 
remuneration as fixed by the company. Registered office, 7, Turncy Street, 


Ovenden Road, Halifax. 


Fors Accumulator Co., Ltd. (93,192).— This company was 
registered on May Ist, with a capital of £10,000 in £1 shares, to acquire Patent 
No. 17,238 of 1905, for improvements in electrodes for secondary batteries and 
the benefit of applications for patents for other inventions relating to improve- 
ments in batteries and certain trade marks relating thereto, to adopt an agree- 
ment with H. F. Joel, A.M.I.C.E., and to carry on the business of electrical 


International Works Constrnetion Co., Ltd. (93.176).— 
This company was registered on Apri] 30th, with a capital of £200,000 in £1 
shares, to construct, improve. maintain, develop, work and control апу roads, 
Ways, tramways, branches, sidings, canals, bridges, reservoirs, water courses, 
wharves, factories, warehouses, electric works, shops, stores and other 
works and conveniencies, to acquire running powers, rights or easements over 
any railway, tramway, canal. line of electrical wire or similar means of com- 
munication, to carry on the business of an electric light and power company, Kc. 
The first subscribers (each with one share) are:--J. M. Sing, Stiveloonis, 
Heswall, Cheshire, gentleman; Lord Drogheda, Moore Abbey, Monasterevan, 
Co. Kildare; G. S. Fort, 19, Portsea Place, Connaught Square, W., gentleman ; 
A. Trendall, C.M G., 6, Prince Edward's Mansions, Palace Court, W., ani 
Inner Temple; W. E. Pease, Mowden, Darlington, gentleman; T. Bell. 23. 
Windsor Terrace. Newcastle-on-Tyne, J.P.; and G. E. Musgrove, 86, King 
William Street, E.C., private secretary. Minimuin cash subscription 20 per 
cent. of the sbarcs offered to the public. The number of directors is not to be 
less than three or more than seven: the subscribers are to appoint the tirst. 
Qualification, £250; remuneration £250 each per annum (£20 extra for the 


chairman). 


Anglo-South American Publie Works Co., Ltd. (93,296).— 
This company was registered on May 9th, with a capital of £10,010 in 10,000 
ordinary shares of £1 cach and 200 founders’ shares of 1s. each, to acquire the 
connection in South America of Kirby, Son & Brown, of 1, Victoria Street, 
S.W., and G. J. H. Hooghwinkel, of Dacre House. Westminster, to adopt an 
agreement with W. C. Kirby, W. A. Brown and G. J. Н. Hooghwinkel, to 
acquire any contracts, concessions, decrees, rights and privileges relating to 
the construction, equipment and management of railways, tramways, docks, 
harbours, wharves, canals and other public works and conveniences of all 
kinds, and to carry on the business of financiers, company promoters, bankers, 
underwriters, concessionaires, agents, tc. The first subscribers (each with one 
share) are:—W. A. Brown, 1, Victoria Street, S.W., civil engineer; F. J. 
Commin, 1, Victoria Street, S.W., surveyor; J. H. Baker, 79, Tressillian Road, 
Brockley, secretary ; F. W. Commin, 96, Upper Tulse Hill, Brixton, architect ; 
F. L. Winsor, 43, Blythe Hill, Catford, S. E., engineer; W. J. Patten, 11, 
Kenwyn Road, Wimbledon, S.W., engineer; W. P. Dean, 10, Kenwyn Road, 
Wimbledon, S.W., accountant. No initial public issue. The number of 
directors is not to be less than two or more than seven; the first are W. G. 
Brown and G. J. H. Hooghwinkel. Kirby, Son & Brown may appoint one of the 
future directors, pursuant to said agreement; qualification (except first 
directors), two shares; remuneration as fixed by the company, ' 


OFFICIAL RETURNS QF ELECTRICAL 
COMPANIES. 


W. T. Henley’s Telegraph Works Co., Ltd. (13,795).— This 
company's annual return was filed on March 22nd, when the entire capital of 
£400,000 in 40,000 preference and 40,000 ordinary shares of £5 each had been 
taken up. £5 per share has been called up on 89,880 preference and 32,616 
ordinary, resulting in the receipt of-£362,480. 287,520 is considered as paid on 
120 preference and 7,884 ordinary. Mortgages and charges: £150,000. 


Britannia Electric Lamp Works (1905), Ltd. (86,967).— 
This company’s annual return was filed on April 22nd, when nine preference 
and 15,000 ordinary shares had been taken up out of a nominal capital of £25,000 
in 10,000 preference and 16,000 ordinary shares of £1 each. £1 per shure has 
been called np оп nine preference and 250 ordinary, and 128. 6d. per share on 
1,000 ordinary shares, and £512 10s. has been received, leawing £71 10s. in arrear, 


Mortgages and charges: £200. 


Chelsea Electricity Supply Co., Ltd. (20,468).—This company's 
annual return was tiled on April 12th, when 49,436 ordinary and 6,000 preference 
shares had heen taken up out of & nominal capital of £400,000 in 14,000 ordinary 
and 6,000 preference shares of £5 each. £5 per share hus been called up on 
87,770 ordinary and 6,000 preference, and £215,550 has been received, £58,330 
is considered as paid on 11,666 ordinary shares. Mortgages and charges: 
£175,000 debenture stock. 

County of Durham Electrical Power Distribution Co., Ltd. 
(61,591).— This company's annual return was filed on April 27th, when the entire 
capital of £500,000 in 50,000 preference and 50, 000 ordinary shares of £5 each 
had been taken up. 45 per share has been called up and £473,958 has been 
received, leaving £26,042 (being balance of final call due April 22nd) unpaid. 
Mortgages and charges: Nil. 

Tyneside Electrical Development Co., Ltd. (90,884).—This 
company's annual return was filed on March 2nd, when the entire capital of 


£100,000 in 100 shares of £1,C00 each had been taken up; £100 per share has been 
called up, resulting in the receipt of £10,000. Mortgages and charges: Nil. 


South London Electric Supply Corporation, Ltd. (50,392). 
—This company's annual return was filed on April 26th, when the entire 
capital of £325,000 in 65,000 shares of £5 each had been taken up and paid for 


in full. Mortgages and charges: Nil. 
Cycle Electric Lamp Co., Ltd. (50,591).— This company’s 


annnualreturn, made up May Ist. 1906, was filed on April 12th, 1007. The 
entire capital of £30,000 in £10 shares has been taken up: £10 per share 


bas been called up on 275, and £2,350 has been received, leaving £400 in 


arrears; £27,250 is considered as paid on 2,725 shares. Mortgages and 


charges: Nil. 
Dynamotor, Ltd. (75.563).—This company's annual return was 
filed on March 25th, when 5,530 shares had been taken up out of a nominal 


capital of £6,000 in £1 shares. 41 per share has been called up on 530, and 
£524 has been received, leaving £6 in arrears. 5, 000 shares are considered as 


fully paid. Mortgages and charges: Nil. 


Electrolytic Alkali Co., Ltd. (Middlewioh).—Issue on April 
17th, of £2,700 44 per cent. debentures, part of series created July 9th, 1904, to 
secure £50,000, charged on the company's undertaking and property, including 
uncalled capital. Trustees: Liverpool Mortgage Insurance Co., Ltd. 


Previously issued of same series: £28,250, 


South London Electric Supply Corporation, Ltd. (50,392).— 


A memorandum of satisfaction in full of 500 debenture bonds dated January 
28th, 1904, sccuring £50,000, has been filed. 


Chiswiek Electricity Supply Corporation, Ltd. (38,854).— 
This company's annual return was filed on April 9th, when 60,900 shares had 
been taken up and paid for in full out of a nominal capital of £100.000 in 99,900 
ordinary and 100 founders' shares of £1leach. Mortgages and charges: £50,000. 


Searborough Electric Supply Co., Ltd. (37,569). — Thi« 
company's annual return was filed on March llth, when the entire capital of 
£100,000 in £10 shares had been taken up and paid for in full. Mortgages aud 


charges: Nil. 
Northallerton Electric Light and Power, Ltd. (59,301).— 


This company's annual return was filed on March 20th, when 1.151 preference 
and 4,561 ordinary shares had been taken ар, out of a nominal capital of £6,800 
in 2.900 preference shares of £1 each and 12,000 ordinary shares of 6s, each 
42,519 68. has been received. Mortgages and charges: 25, 140. 


engineers, manufacturers of and dealers in accumulators, storage batteries 
and electrical appliances of all kinds, tc. The first subscribers (each with one 
share) are :—L. T. Connor, 23, Kirkley Road, Merton, secretary; H. T. Nicholls, 
46, Beaconstield Road, New Southgate, N., cashier: L. Metcalfe, 91, Palmerston 
Road, Walthamstow,clerk ; Н. C. Crouch, 6, Oakwood Gardens, Seven Kings, 
Journalist; I. M. Stretch, 195, Wellesley Road, Ilford, merchant; A. T. 
Hargreaves, 174, Wydale Road, Nunbead, S.E., managing clerk; and G. W, 
Watson, 14, Gerda Road, New Eltham, Kent, managing clerk. No initial publio 
issue. Table A" mainly applies. Registered office, 110-11, Strand, W.C. 


F. F., Ltd. (93,211).—This company was registered on May 2nd, 
with a capital of £500 in 495 A or preference shares of £1 each and 100 “B” 
or ordinary shares of 1s. each, to acquire lands, buildings, concessions, orders 
for electric lighting, tramways and light railways, and real or personal property 
of any kind, and to carry on the business of financiers, promoters, capitalists, 

* The first subscribers (each with one A" share) are:—C. M. Sotiano, 17, 
Burleigh Mansions, Charing Cross Road, W.C., theatrical manager; J. B. 
Howard, 3, Bedford Street, Strand, W.C., theatrical manager; W. B. Palmer, 
9, Old Square, Lincoln’s Inn, W.C., solicitor; H. G. Lee, 11, Effingham Road, 
Lee, B.E., insurance manager: W. E. Moser, 27, Chancery Lane, W.C., 
Journalist; J. G. Rh fBrgton. 52, New Court, Lambeth, 8.E., butcher ; and 
H. W. Blaze, L, М, ... Road, Catford, S.E., clerk. No initial public issue. 
The number с directors is not to be less than two or more than five; the sub- 
к are to appoint the first; qualification, one share; remuneration as 
ИШЕ by the company. Registered office, 9, Catherine Court, Tower 
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British L. M. Ericsson Mauufacturing Co., Ltd. (79,061).— 
This company's annual return was filed on April 22nd, when 100,010 shares had 
been taken out of a nominal capital of £200,000 in £1 shares. 41 per share has 
been called up on 50,010 and £70,010 (query: 8s. per share called up in cash on 
50,000 2) has been received. £30,000 (12s. per share) is considered as paid 
on 50,000. Mortgages and charges: Nil. 


National Telephone Co., Ltd. (15,066).—This company's 
annual return was filed on April 3rd, when the entire capital of £6,500,000 in 
15,000 first and 15,000 second preference shares of £5 euch, 250,000 third 
preference and 100,000 new shares of £5 each, £2,225.000 preferred stock, had 
been taken up. £4,174,760 has been received in cash and €2,325,210 is con- 
sidered as paid. Mortgages and oharges: £3,716,593. Although the nominal 
capital is given in the return as £6,500,000, it was actually increased to 
£7,500,000 a few days before the date to which the return was made up, and the 
new capital (200,000 shares of £5 ench) was all issued on March 27th, subject to 
payment in cash, 10s. per share being called up. 


Yorkshire (West Riding) Electric Railways Co., Ltd. 
(84.167).— This company's annual return was filed on March 23rd, when 46,261 
preference and 40,000 ordinary shares had been taken up ont of & nominal 
сварка! of £600,000, in 70,000 preference and 50,000 ordinary shares of 45 
ench. £431,305 is considered as paid. Mortgages and charges: £275,000 4} per 
cent. debenture stock. 


Uxbridge and District Electric Supply Co., Ltd. (62,706). 
—]ssue on May Ist of £1,000 6 per cent. second debentures, part of series created 
July 10th, 1906, to secure £15,000, charged on the company's undertaking and 
property, present and future, including uncalled capital. No trustees. Pre- 
viously issued of same series: £13,000. 


Electrical Power Storage Co., Ltd. (London), (30,313).— 
Issue on April 30th of £7,900 5 per cent. debentures, part of series created 
February 14th, 1907, to secure £30,000, charged on the company’s undertaking 
and property, including uncalled capital. No trustees. No previous issue of 
same series. 


Cryseleo, Ltd. (58,218).—Issue on May Ist of £300 4} per 
cent. debentures, part of series created June 26th, 1905, to secure £10,000, 
charged) on the company's undertaking and property, present and future, 
including uncalled capital, and the Kempston Works, Kempston, Bedfordshire. 
Trustes: A. Baker, Billiter Honse, I. . C.; and H. B. Deacon, Kempston, Bedford. 
shirc. Previously issued of some series, £8,200. 


CITY NOTES. 


— — À—— M ÀÀS 


Craigpark Electric Cable Co., Ltd, 


Turk fourth annual general meeting was held in Glasgow on 
8th inst. Mr. James T. TuLLIs, who presiced, stated that last 
year they suggested that the prospects of the company were better 
and they now found themselves paying 6 per cent. on the 
ordinary stock, compared with 4 per cent. for the previous year. 
They had written off £700 for preliminary expenses, and £1,000 
for depreciation, which pointed to а fairly substantial success. 
What the directors were anxious to do was to establish a thoroughly 
Bound business, and by paying 6 per cent.—tbey aimed at paying 
6 per cent. for some time—and writing down the value of the 
buildings for depreciation, the bueiness might become а very 
sound one. So far as the golf ball section was concerned, the 
company was making very steady progress. They were 
expending а large sum of money on this section of the 
business, which was being taken out of the revenue. The 
electric wire section was aleo in а most healthy condition. They 
bad been negotiating with the big combine of electric wire makers, 
thinking that they would benetit by entering the combination, but 
it was ultimately decided tbat they should stand by themselves and 
endeavour to produce an article which would, in spite of the com- 
petition of this combination, succeed in establishing iteelf. He 
thought the company had a very bright future before it. It mennt 
work, but the directors had the interests of the business very much 
at heart. Now that the troubles were gradually passing away, he 
looked forward to a very prosperous future. 
Mr. Dick seconded, and the report was adopted. 


The Eastern Telegraph Co. 


THE meeting of this company was held on Tuesday at Electra 
House, Sir J. Wolfe Barry presiding. 

The CHAIRMAN, in moving the adoption of the report (see 
ErECTHRICAL Review, May 10th, page 775), said that in the 
aggregate their receipts showed an improvement of about £9,000 
compared with the corresponding quarter of 1005. At the last 
meeting he referred to the decrease in the message receipts on the 
correspondence exchanged with India, China and Japan, Egypt and 
South Africa. The receipts from traflic with China and Japan 
still showed а falling off ав compared with the corresponding 
period of 1905. Thie wasewing to the general decrease of traffic 
coming after the inflation caused by the Russo-Japanese war, 
but there were signs that this last-named traffic was on the road 
to recovery. To a large extent the South African traffic had always 
depended on mining business, and he was afraid that, judging 
from the present state of that industry, it would be some time 
before they were likely to regain their former amount of traffic. 
He was in hopes, however, that in course of time the general com- 
mercial business of South Africa would gradually increase so as to 
make up what they had lost through the falling off in the Stock Ex- 
change business of the mines. Their receipts from correspondence 
exchanged with India, South America апа Egypt, showed sub- 
stantial increases, but against this they had had, in respect of 
Egypt, to carry 25 per cent. more work for the same money, and 
the same remark, to a less extent, was true with regard to India. 


With regard to the expenditure, it was somewhat difficult to draw 
any comparisons, but the accounts for that period under review 
contained по variations of an important character. The 
working expenses had, however, increased during the quarter 
for the reasons stated at the last meeting—viz, in conse- 
quence of the augmentation of the staff abroad, rendered necessary 
owing to the larger volume of work to be handled consequent upon 
the important reductions which had from time to time been made 
in the tariff, and to the automatic increases in the salaries, but 
apart from the increase under the heading of salaries and vages, the 
expenses under this abstract had remained normal during the 
quarter. The laying of the new cable between Porthcurnow-Fayal 
and St. Vincent, to which he had before referred, had occasioned an 
increase in their contributions towards the expenses of other com- 
panies’ stations where their cables were joined up. As a set-off 
against these items of increased expenditure, the expenses in 
respect of the maintenance of their cables were & good deal 
below the average, the reason being that the amounts received 
for the chartering of their repairing steamers by other companies 
was larger than usual. The net result of working for the nine 
months to December 31st, 1906, was that they had an available 
balance of £284,752, and, after making suitable provision for the 
reserve funds, they were able to propose the payment of а final 
dividend of 1} per cent. and a bonus of 2 per cent., making, with 


previous distributions, a total payment of 5j per cent. for the nine 


months. 'This was equivalent to their customary distribution at 
the rate of 7 per cent. per annum, including dividend aud bonus. 
As the result of protracted negotiations with the Portuguese 
Government, the concession which the company held, conveying 
the sole right for landing cables between Great Britain and 
Portugal and between Portugal and Gibraltar and Malta, had been 
extended for a further term of 15 years. 

Sir Јонм DeNIsoN-PENpER seconded the motion, and it was 
carried without discussion, 


The West India and Panama Telegraph Co., Ltd. 


THE meeting held on Wednesday at Winchester House, was pre- 
sided over by Mr. W. B. KINGSFORD, who, in proposing the adoption 
of the report (see ELECTRICAL. Review, May 10th, p. 774), said 
that the half-year under review had yielded the largest receipt for 
any December half-year since the year 1893, excluding, of course, 
the special half-year of December, 1898, when they derived an 
abnormal receipt from the Spanish-American war traffic. The 
traffic receipts had increased by £5,460. Approximately 70 per 
cent. of this increase was yielded by the foreign group of stations, 
the British section accounting for the remainder. The expenses . 
were £21,612, against £23,231, a decrease of £1,619. Apart from a 
few minor savings in certain other items, this reduction was 
attributable to their ship having been engaged in cable repairing 
work for only 78 days, as compared with 159 days 1 tbe same 
period of last year. Of course, their expenditure under this head 
was subject to considerable fluctuation, and during the half-year 
they had been exceedingly fortunate in regard to repairs. Con- 
sidering the very extensive area over which their cables operated, 
the earnings of the company had always been, and still were, very 
small. It was, therefore, encouraging to be able to report that the 
present balance of revenue £12,591, was the largest they had ever 
had in any half-year endiog either in June or December, during 
the last eight years, even if they excluded from it the £1,000 trans- 
ferred from income-tax account. To that balance was added £1,547 
interest on investments, and £312 brought forward, making a total to 
be dealt with of £14,451. The directors accordingly recommended the 
payment of Ss. per share on the first preference shares, being 28. 
balance of arrears and Єз. dividend in full for the six months to 
December 31st last, together amounting to £13,825, carrying 
forward a balance of £626. The board had satisfaction in thus 
being able to recommend a dividend which finally cleared the first 
preference shares of the arrears of dividend which began to accrue 
61 years ago. Cable communication had been restored between 
Dominica and St. Lucia. Before the eruption of Mont Pelé five 
years ago, they had two cables in that portion of their system—one 
from St. Lucia to Martinique and another from Martinique to 
Dominica. Owing to the destruction of St. Pierre, it was no longer 
necessary to land at Martinique and they had, therefore, now joined 
up the two cables in the one, thus putting St. Lucia and Dominica 
into direct communication ; 54 knots of cable had been expended 
in carrying out the work, and the cost would be charged in the next 
accounts. The disastrous earthquake at Jamaica was fresh in all 
their minds. As regarded their own share in the disaster, he 
reyretted to report that their office in Kingston was completely 
wrecked, the walls falling outwards and carrying wilh them the 
clerks who were on duty at the time. That they escaped with 
their lives, and without even serious injury, was miraculous. Опе 
of them was buried under the ruins, but when rescued by his 
companions, was found to be very little hurt. In addition to the 
destruction of their Kingston office several miles of the land lines 
connecting up with their cables were destroyed. Their clerk-in- 
charge, Mr. McLeod, at great persoval risk, succeeded in digging 
one instrument out of the ruins, and so established a temporary 
office in a small hut at Bull Bay. Telegraphic communication 
with the outside world was at once soon reopened, thus enabling 
the Government and the public to transmit through their route, 
which was the only one available for several weeks, fu ' tidings of 
the terrible disaster, and all the important diplomatic and other 
evente which followed it. Their staff stuck to their work in 
the most  praiseworthy manner under extremely trying 
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conditions, being for several days without proper food, 
and sleeping at night in holes dug in the seashore, 
Their homes were partially wrecked, and their furniture 
and other effects destroyed. Their total loss was estimated 
at £346, which they were asking the shareholders to-day to 
sanction their paying. Amongst the numerous visitors who 
happeved to be at Kingston at the time of the disaster was 
Mr. Hamar Greenwood, M P., who had been good enough in the 
Press and elsewhere to make mention of the admirable way in 
which the staff of their company stuck to their work, and he 
(the Chairman) had since received a letter from Mr. Greenwood 
speaking in highly complimentary terms of Mr. McLeod and the 


staff there. 
Mr. Henry Ногмеѕ reconded the motion, and the report was 


adopted. 
Subsequently a resolution was passed authorising the board to 
expend £346 to cover the loss sustained by the staff. 


The Chiswick Electricity Supply Corporation, Ltd, 


Tun annual ordinary general meeting was held on Wednesday at 
the offices, 14, Ironmonger Lane, Cheapside, Mr. W. B. Esson 
presiding. | 
The report and accounts, which were adopted, stated that the pro- 
gre-8 made by the corporation’s undertakings continues to be satis- 
factory. During the year £6,112 has been expended on capital 
account for machinery, mains, free wiring, &c. The share and loan 
capital stand the same as last year. The total number of lamps, 
motors, &c., fed from the Corporation's mains at Chiswick and 
Aberystwyth is equivalent to€0,351 lamps of &-c.p. The following 
table shows the progress made during the last three years:— 
Profits. 


Equivalent of Bevenue. (Distributed in 
B-c.r. lamps, interest aud dividends). 
1904 41,560 £10,392 £4,186 
1905 49,857 £12,191 £5,393 
1906 60,351 £13,413 £6,087 


The number of consumers at the end of the year was 1,378, and 
extensions are now in progress both at Chiswick, and Aberystwyth 
to meet the increasing demand for current. The maximum power 
sent through the mains in 1906 was—for Chiswick 874 E.H.P. on 
December 21st, and for Aberystwyth, 280 E. H.P. on August 18th. 
The profit made by the Corporation for the year amounted to 
46,127. Out of this sum interest on debentures and temporary 
loans amounting to £2,439 bas been paid, leaving a balance of 
£3,687 to the credit of net revenue account. This the directors 
propose to apply to the payment of a dividend on the ordinary 
shares of 6 per cent. for the year, carrying a small amount forward. 


The Edison General Electrical Co., of Milan.— 
Senator Colombo presided at the recent general meeting, held in 
the hall of the Commercial Bank of Milan. The present steam 
capacity available is 19,000 н.р, In 1908 this will have to be 
increased to 40,000 н.р. It is hoped, however, that 26,000 н.р. 
will be generated at the hydraulic works on the Adda, where there 
is a fall available: of 40 metres. Several new electric tramlines 
are to be laid down as a consequence of the agreement entered into 
with the Government, whereby the company provided additional 
rolling stock to cope with the heavy traffic during the period of the 
recent Exhibition. The mains network now extends to 433 km., dis- 
tributing to 210 sub-stations. The number of motora supplied is 
5,790, having a total power of 10,062. The balance available for 
dividend is 3,145,555 lire, enabling a payment of 30 lire to be made 
on each of the original 50,000 shares, and 15 lire on cach of the 
10,000 new shares, the balance being divided between the reserve 


fund, depreciation and carry forward. 


Swansea Improvements and Tramways Co., Ltd. 
This company held its meeting on 7th inst., Mr. Tegetmeier pre- 
siding. The directors’ report, which showed an increase of £1,897 in 
gross receipts (£25,075) and of £798 in expenses (£19,227), and 
recommended a 24 per cent, dividend on the ordinary shares, carry- 
ing forward £1,999, was adopted. The average receipts per 
passenger were 1'24d., against 1:27d. The expenses were 72d. 
against 78d. The route mileage is 12:48. The passengers carried 
were 4,702,339, against 4,266,952. £3,000 was placed to deprecia- 
tion for the year, bringing up the reserve to £20,858. The ordinary 
dividend of 24 per cent. was only earned by a rigid economy and 
eficient management, and it was stated that they would have to 
seriously consider the question of raising the fares. 


Stock Exchange Notices. — The Committee has 
appointed a special settling day as under:— 

Thursday, May 28 rd.— Victoria Falls Power Co., Ltd.—625,000 preference 
shares of £1 each, fully and partly (10s.) paid, Nos. 1 to 625,000. 

е ordered the undermentioned to be quoted іп the Official 

18b ;— 

Edmundson's Electricity Corporation, Ltd.—Further issue of £23,000 43 per 


cent. first mortgage debenture stock. : 
Hove Electric Lighting Co., Ltd.—Further issue of 2,000 ordinary shares of 


£5 each, fully paid, Nos. 18,001 to 15,000. 
Submarine Cables Trust.—The annual meeting was 
held at Electra House on 14th inst., the Marquess of Tweeddale 


presiding. The chairman stated that the revenue amounted to 
£26,278, an increase of £220. Their total investments gave а 


teturn of over 8 per cent. 


West London and Provincial Electric Supply 
Co., Ltd. 


THE meeting of this company was held on Wednesday at the 
EN 14, Ironmonger Lane, Cheapside, Mr. W. B. sson in the 
chair. 

The directors’ report stated that the earnings of the company 
were dependent on the business done by the Chiswick Electricity 
Supply Corporation, Ltd., whose shares were owned by the com- 
pany. During the year the progress made by the undertakings 
worked by the Corporation had been satisfactory. 'The Chiswick 
Electricity Supply Corporation accounts, after paying interest on 
the debentures and other charges, showed a profit of £3,687 which 
the directors proposed to apply to the payment of a dividend at 
the rate of 6 per cent. on the ordinary shares, This will be paid 
over to the West London Co., whose accounts show а balance at 
the credit of the profit and loss account in the balance-sheet of 
£3,143. During the year the scheme for wiping out the arrears of 
dividend on the cumulative preference shares, by temporarily 
capitalising the amount of such arrears, was carried through. 
Accordingly, redeemable funding certificates, carrying interest at 
the rate of 4j per cent. per annum, were issued to the persons 
entitled to such arrears, the certificates amounting in the aggregate 
to £11,265, This transaction discharged all arrears of preference 
dividend up to December 31st, 1905. The directors recommended 
a dividend on the cumulative preference shares at the rate of 6 per 
cent. per annum for the year, and of interest at the rate of 43 per 
cent. per annum on the funding certificates from July 1st to 
December 31st, 1906, the interest according to the scheme of 
arrangement being payable from the former date. 


In proposing the adoption of the report, the CHAIRMAN said that 
the chief profit of the company was derived from the Chiswick 
Electricity Supply Corporation, in which company they held all 
the shares. The capital put into the company kept on increasing, 
and it now amounted to £110,900. The number of lamps connected, 
and the revenue was increasing, and what was most important of 
all, the protits were larger than before. There was no reason to 
suppose that the progress the company was making would not be 
continued in the future—in fact, there was every reason to hope 
that the business would go on growing. Most of the extension had 
taken place at Chiswick, where they supplied power as well as 
light. At Aberstwyth they only supplied light. Last year they 
expended £6,000 on machinery, mains, free wiring, &c. They kept 
down the capital expenditure as much as possible, but they were 
always prepared to put down mains whenever they thought there 


was a demand for current. 
Mr. Н. Kaun seconded the motion, and the report was adopted. 


Urban Electric Supply Co., Ltd. 


THE meeting was held on Thursday, May 9th, at the Westminster 
Palace Hotel. Mr. Francis E. GRIPPER presided, and in moving 
the adoption of the report, said that, when he met them a year ago, 
he explained the difficult conditions under which electric lighting 
undertakings were working, owing to the severe competition with 
other methods of illumination— principally, of course, with gas. 
Those conditions had not materially changed, but they had been 
able to make very considerable progress in most of their towns. 
They had connected the equivalent of 54,000 new lamps—an 
increase of 18 per cent.—and their profits had increased from 
£28,000 to £33,000, which was also an increase of 18 per cent. АП 
their works were in complete working order, but they could not, of 
course, add a large number of new consumers without incurring 
some additional capital expenditure, though the increase in their 
capital expenditure had been only a little over 4 per cent. The 
new capital spent during the year had been about £15,000 on 
additional generating plant and about £25,000 on mains and con- 
nections for new consumers. They had included with the accounts 
& detailed statement showing the profits in each of their under- 
takings for the past three years, and they would note that although, 
in most cases & substantial improvement was shown, there were 
four of the towns which appeared to have gone backwards that 
year. There had been various causes which accounted for the 
decrease in profit in those places, tbe principal one being that, in 
the previous year, more ргой was made on installation work 
carried out for consumers, and that year such work had either 
fallen off or resulted in some loss. The directors were going very 
carefully into that matter, and they hoped to show special 
improvement in these particular towns in next year's accounts. 
The net profit for the year, after deducting head office expenses, 
including directors’, auditors’ and trustees’ fees, amounted to 
£31,439. From that amount must be deducted debenture 
interest paid and accrued, amounting to £9,000, leaving a 
balance of £22,439 available for dividend. The amount 
required to pay the 5 per cent. guaranteed dividend on both pre- 
ference and ordinary shares was £32,500, leaving a balance of 
£10,061, which had been paid by Edmundsons' Electricity Corpora- 
tion under the terms of their contract. The amount required to 
pay dividends that year was nearly £8,000 more than in 1905, as 
this year all the shares ranked for full dividend, whereas in 1906 
only а portion of the share capital carried в full year's dividend. 
This accounted for the larger amount which they had to look to 
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Messrs. Edmundsons to provide this year. In future their 
increased earnings should reduce that amount. No further capital 
had been issued during the course of the year, but an issue of 
£75,000 debenture stock had just been made, the proceeds of 
which would go towards paying off the amount standing in the 
balance-sheet as due to their contractors. As he had explained in 
previous years, under the contract between the company and 
Messrs, Edmundsons it was provided that no depreciation was to 
commence until after 1906. From the beginning of the present 
year, depreciation would commence under the terms of the contract. 
By an arrangement with the debenture stockholders, which had 
been embodied in a supplemental trust deed, it was provided that & 
cumulative sinking fund of 1 per cent. should be set aside each 
year, commencing on January 1st, 1909, for the purpose of paying 
off the debenture stock. That should have the effect of increasing 
the value of that stock. He regretted to have to report the death 
quite recently of one of their directors, Mr. William Page. Mr. 
Page had been a director since the commencement of the company, 
and had rendered them very valuable services. It was not pro- 
posed to fill this vacancy that day, as the board were endeavouring 
to arrange for the appointment of а representative from the large 
shareholders. He had also to report with regret the resignation of 
Mr. Wolfenden. That gentleman, who was one of Edmundsons' 
representatives on the board, had felt it necessary, owing to ill- 
health, to relinquish воше of his engagements, and the directora 
had elected Mr. Walter B. Hopkins to fill that vacancy. 

Mr. EDMUND CHABRINGTON seconded the motion. 

The CHAIRMAN, in answer to various questions, said the price of 
the current depended upon the amount used. "They had a sliding 
scale in force. The consumer who used the most current per day 
of course got the current at the cheapest rate. He did not think 
that their various stations in the different towns could be better 
controlled than they were at present. The engineers in charge had 
to send in monthly reports as to the working of their statione, and 
these reports were of & most detailed character. 

The report was then adopted. 


Callender's Cable and Construction Co., Ltd. 


THE directors’ report for the year ended December 31st, 1906, 
shows а balance at the credit of profit and loss account for the 
year’s working, after providing for income-tax, of £80,773, plus 
£38,922 brought forward. Out of this interest on debenture stock 
requires £13,500, dividend on preference shares £10,000, appro- 
priation for depreciation of buildings, plant and machinery £12,867, 
depreciation of office furniture £356, leaving ‘an available balance 
of £82,972. It is proposed to pay a dividend on the ordinary shares 
at the rate of 10 per cent. per annum, clear of income-tax, being 
103, per share (whereof бв. was paid on November 1st, 1906) = 
£17,500, to pay a bonus of 5s. per share £8,750, and to carry for- 
ward £56,722. 

The results thus obtained are considered satisfactory, showing 
ag they do an advance on the excellent figures of 1906. In the 
early part of the year under review, there was a large demand for 
cables and other materials manufactured by the company, but, 
during its concluding months, sales were restricted, owing to the 
unusually high prices of metals, and especially of copper. The 
position of copper at the moment is unsatisfactory from the con- 
sumer's point of view, the uncertainty as to its future being a 
greater factor in restraining business and interfering with the 
extension of electrical enterprises than even the present high prices. 
As a result, few important contracts for new mains have been 
entered into during the past six months, and a waiting policy has, 
in the meantime, been adopted by many of the company's 
customers, The possibility of legislation affecting electrical 
supply has also had its effect in postponing new undertakings. 
The company’s business in this country has, therefore, for 
the present, been chiefly confined to extensions of existing networks. 
On the other hand, the company's foreign connection has been 
enlarged and increased. Further contracts of considerable magni- 
tade have been carried out in various parts of India, in Hong Kong, 
Shanghai, апа other places in the Far East. The report 
continues ;— 

" Important contracts have been secured in South America and 
Mexico, our engineers having carried out the laying of our cables 
in Brazil and in the Argentine. The company's business on the 
Continent has been vigorously pushed, with satisfactorv results, 
orders having been secured (amongst other places) for the tramways 
of St. Petersburg and the lighting of Christiania. 'lhecompany has 
recently turned its attention to Canada, aud arrangements have 
Deen made there which have already resulted in satisfactory orders, 
with every prospect of excellent business being secured in the 
future. The difficulties which have attended the operations of 
some of the companies supplying electricity in balk have caused 
disappointment to the directora, and have naturally affected this 
branch of our business. The directors are, however, of opinion that 
power supply over wide areas will, at no distant date, again require 
large quantities of underground mains. Tbe securities which the 
company holds in several of the power undertakings have already 
been much written down in our books, but before arriving at the 
profita for last year, a further large sum has been written off to 
meet possible losses in South Wales and elsewhere, and to provide 
against further depreciation. The directors consider that they have 
made ample provision in this respect. The- reorganisation of the 
Anchor Co.'8 factory at Leigh, and its business generally, has now 
been completed. The amount at which the company's interest 
stands has been amply written down in this balance-sheet out of 
the sums put aside in past years for that purpose. The working of 
the Anchor Co. is now satisfactory, and is at a profit, its trade in 


rubber wires having been considerably extended. The machinery, 
plant and equipment at the factory at Erith, and on outside con- 
tracts, have been maintained in а thoroughly efficient condition, 
and the cost thereof has, as usual, been charged against the year's 
profits. A new item appears in this year's balance-sheet, repre- 
senting the interest of your company in the St. Helen's Cable and 
Rubber Co. Ltd. As explained at the last general meeting, cir- 
cumstances arose which rendered it possible for the directors to 
acquire a share in this business, thereby putting an end to trouble- 
some competition, and assisting the company in other directions. 
This participation in the St. Helen's business has already proved 
of considerable benefit to the company. The directors remind the 
original shareholders that the present balance-sheet covers the 
twenty-fifth year of the operation of the Callender Cable business." 


Calcutta Electric Supply Corporation, Ltd. 


THE tenth annual meeting was held on Thursday of last week at 
Salisbury House, Col. A. J. Filgate presiding. 

In moving the adoption of the report (see ErLEcTBICAL REVIEW, 
May 3rd, page 734), the Cualnman said that the past year bad been 
а satisfactory one. The capital expenditure during the year 
amounted to £544,353, an increase of £46,075. They had spent 
on buildings £5,661, on mains £19,480, and on machinery £12,480. 
They now had 105 miles of undereround mains and 66 of 
overhead, making a total length of 171 miles. The gross revenue 
for the year amounted to £89,242, as compared with £72,591 
in 1905, an increase of £16,65l1—or nearly 23 per cent. That 
increase was in spite of a further reduction in the price 
of current sold. The revenue expenditure amounted to 
£39,065, as against £29,349 in the previous year. The number of 
units sold during the year totalled 4,578,380, an increase of 29 per 
cent, over the preceding year, when 3,548,229 units were sold. They 
had received an increased revenue from private lighting of £6,451, 
from power £8,055, and from public lighting £213. The cost of 
coals had increased by £2,188, they having consumed 3,458 tons 
more than in 1905, and the price having gone up. The net profits 
for the year amounted to £50,176, to which had been added the 
balance brought forward from last year £4,358, and after deducting 
the interim dividend paid, there remained an available balance of 
£39,486. The directors recom mended that £12,000 should be placed 
to reserve, and that а dividend of 104 per cent. for the half-year 
be declared, making with the interim dividend 84 per cent. for the 
year, and carrying forward of £5,206 to next year’s account. He was 
pleased to say that the new stations at Howrah and Ultadangha 
had been completed, and were now supplying electricity. On 
obtaining a fresh licence from the Government the directors intended 
to reduce the power rate. 

Mr. P. V. Luse seconded the motion, and the report was 
adopted. 


Buenos Ayres and Belgrano Electric Tramways, 
Со.. Ltd. 


THE meeting was held on 7th inst. at Winchester House, Mr. J. D. 
Concanon presiding. 

The CHAIRMAN, in moving the adoption of the report (see ELEC- 
TRICAL Review, April 26th, page 603), said that if the resolution 
which would be submitted that day for the sale of the company 
were carried, the accounts would not assume their usual importance, 
but they were of considerable interest as a guide in helping the 


shareholders to form a decision on so vital a question. The results 


of that year's working were, to put it mildly, disappointing, for 
although the traffic receipts showed an increase of £10,842, the total 
expenditure was greater by £15,853, resulting in a net decrease of 
profits of £5,012. This was owing partly to the increase of 6'6 per 
cent. in the number of miles run, whereas the total expenses showed 
an increase of 14:8. The inequality between increased mileage 
and increased expenditure was due to three main causes, viz.: (1) 


Higher wages; (2) increased cost of current; and (3) the larger 


amount spent on maintenance. Last year he made some reference 
to the labour question, and he was sorry to say that their fears were 
realised sooner than they expected. The result was a considerable 
addition to the wages bill, and there was no prospect of any 
reduction this vear. On the contrary, the wages would show a 
further addition, a8 the increase was only in operation for nine 
months of last year. As regarded additional cost of current, this 
was due to the increased cost of fuel and the greater consumption 
per car-mile. 14 they continued to work the lines, they would have 
asensible reduction of consumption dueto а sub-station being erected, 
but that would give no relief in the current vear, because while they 
did not feel the increased cost of coal till November in the present 
year, they would have to bear the difference between 243. and 328. per 
ton. Maintenance cost £2,353 more than in 1905, and they could 
hold out no hope of any material reduction. With regard to the 
scheme, the Buenos Ayres Co. had an'amount of £200,000 payable 
immediately, which was equivalent to £70,000 a year for the pro- 
perty. If they looked at the report, they would, notice that the 
gross profit on last year's working amounted to £70,786, and this 
amount was reducible by amounts to be set aside for renewals, 
which in the current year would not fall far short of £10,000, and 
would be more in future years, во that they would be, in fact, 
getting an immediate rental of £10,000 per annum more than they 
would earn, as the directors were not hopeful of doing much better 
in the period if they continued to work the tramways. When the 
present current contract expired they would, under ordinary con- 
ditions, be able to effect considerable economy in the cost, either by 
obtaining a more favourable contract with the power company or 
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by erecting а power station of their own, although the latter 
expedient would mean the raising of additional capital. They 
might fairly look to continued improvement in the gross and net 
receipts if they could keep the ever-growing expenses within 
reasonable bounds, but the conditions under which they were 
working in some respects were exceptionally unfavourable, and par- 
ticularly in regard to the fares they charged. They charged 4d. for 
a journey of 8 miles while other companies charged 2d., and 
accordingly the Press were constantly drawing  unfavour- 
able comparisons, and the municipal authorities were 
worrying them. If they reduced to 2d. it would wipe out the 
dividend on the ordinary shares and imperil the full dividend on 
the preference shares. The ordinary shareholders at all events had 
no cause for dissatisfaction with the scheme, as when the purchase 
wes completed they would receive at least £4 5s. per sbare, and 
get a safe 4 per cent. in the meantime. With regard to the pre- 
ference shareholders, he admitted that they had a grievance, and 
the hoard discussed several expedients with a view of endeavouring 
to secure some premium on their sbares at the completion of the 
purchase, but they found that there was no way of getting over 
the articles of association. The only consolation was that it was 
unlikely the sale could be completed for two years, and up till 
then they would receive a safe 6 per cent. dividend. On the other 
hand, if the company continued to work the tramways, it was quite 
unlikely that they could increase the present dividend of 3 per 
cent, on the ordinary shares for some years; it was quite con- 
ceivable that they might have to reduce it, and this would affect 
the market value of the preference, as well as the ordinary, shares. 
Some shareholders might ask why, if the board deemed it wise to 
sell, should purchasers think it worth their while to buy. His 
answer was that their company formed part, although not a large 
part, of а comprehensive programme to amalgamate all the tram- 
ways in Buenos Ayres, and, in addition to the saving in the cost 
of administration expenses, this would lead to greater facilities 
forthe linking up of services. In conclusion, the chairman referred 
to the financial strength of the company which was purcbasing the 
undertaking, to show that sharcholders were properly secured. 

Mr. ANDERSON seconded the adoption of the report, which was 


carried unanimously. 
Other formal business having been transacted, the Chairman 


moved :— 

That the agreement for the sale of the undertaking of the company dated 
April 20th, 1907, and made between the company of the one part, and La Com- 
pagnie Générale de Tramways de Buenos Ayres of the other part be, and the 
same is hereby approved, and that the directors of the company be, and they are 


hereby authorised to carry the same into effect. 

Mr. H. Brown seconded the motion. 

Mr. G. Krrca said he desired to enter a strong protest in regard 
to that agreement so far as it affected the preference share- 
holders, He was sorry to see a board of uch commercial and 
financial standing in the City of London, prepared to perpetrate 
what was really an act of robbery as affecting the preference shares. 
А number of these shares had been bought at £6 and over, and the 
purchasers thought they were buying shares in a company earning 
afairdividend, but under this arrangement the buyers of the under- 
taking were to have the option of calling on the preference share- 
holders to sell their shares at par without any compensation. In 
other words, they were to be called to give up 20 to 25 per cent. in 
order that the ordinary shareholders might get out of what they 
considered was a not too high class investment. 

The CHAIN said he could only say he sympathised very keenly 
with the preference shareholders, and so did his colleagues. Per- 
sonally, his holding was considerably larger in preference shares 
than in ordinary. They felt that the preference sharcholders had 
a grievance, and they tried to get over it, but the lawyers said it 
could not be done under the articles of association. They pro- 
posed to alter the articles, but were again advised that the ordinary 
shareholders would naturally object, and the Courts would not 
allow it. Therefore they were forced into the position of either 
rejecting the proposal for sale at any price, or accepting it. It had 
to be remembered that the ordinary shares were £500,000, ав 
against £327,500 preference, and had it come to the knowledge of 
the ordinary shareholders that thcy had refused the offer, they 
would, of course, have turned them out and put others in their 
place, The preference shareholders for the last eight or nine years 
had received their full 6 per cent. dividend, while the ordinary 
shareholders had only received an average of 14 per cent. 

The resolution was carried with one disentient. 

A meeting of the holders of the 5 per cent. first debenture 
tock was afterwards held, when the following resolution was agreed 
to, on the motion of the CHAIRMAN :— | 

That the agreement dated April 20th, 1907, and made between the Buenos 
Artes and Belgrano Electric Tramways Co., Ltd., of the one part, and La Com- 
Fanie Générale de Tramways de Buenos Ayres of the other part, be and the 
зае ja hereby approved, And that the company Бе, and is hereby authorised, 
heanl forthwith the sum of £200,000 part of the purchase money payable 
the Е er towards tbe redemption part puasu of the first debenture stock of 

pany at the price of £115 for every £100 stock, and to redeem the residue 
af the said first debenture stock, and also the second debenture stock of the 
company in the manner provided by Clause 8 of the said agreement, any 
“toeks redeemedon or after January Ist, 1930, being redeemed at par. | 

Subsequently a meeting of the second debenture-holders was 

eld, and a resolution approving of the scheme was agreed to. 


Brush Electrical Engineering Co., Ltd. 


Tar eighteenth report to be presented at the annual general 
meeting to be held at Salisbury House, on May 23rd, states that 
| * Prot and loss account for the year ended December 31st, 1906, 
i do 4 gross profit of £73,711 general charges, maintenance, interest 

ebenture stock, and £6,500 carried: to depreciation reservé fund, 


absorb £49,526, leaving a net profit of £24,184. The general reserve 
fund has been reduced by the sum of £6,891, being losses accumulated 
since October 31st, 1904, in connection with the company's 
Australasian branch, and part of the expenses of closing that 
branch. This business has now been placed upon a different foot- 
ing by the appointment of agents. This fund has also been debited 
with £13,593 for preliminary expenses, experiments and excess 
cost of work carried out during the year on new lines of manu- 
facture (principally main line rolling stock and commercial motor 
vehicles) entered upon by the company in consequence of a 
diminution in the demand for tramway rolling stock. It would be 
permissible to write off these charges over a term of years, but the 
directors have decided to at once extinguish them by taking the 
full amount from the general reserve fund. The directors are of 
opinion that the experience gained in dealing with this new work 
will prove to be of great value to the company in the future. In 
view of the depreciation in the value of the company’s investments, 
to which the auditors call special attention in their certificate, the 
directors have determined to adopt a conservative policy, and 
recommend that the profits of the year, £24,184, be appropriated as 
follows:—To general reserve fund, £21,484; to balance carried 
forward, £2,700. "The depreciation reserve fund will then stand at 
£58,500, and the general reserve fund at £25,000. 'l'he sum of 
£22,823 has been expended on capital account on additions 
to plant and buildings during the year. The directors report that 
while the works have been very fully occupied during the year on 
important contracts, the amount of net profit bas been seriously 
affected by the continued strenuous competition, by the strike of a 
number of workmen employed in the company's car-building shops, 
and by the onerous terms, due to the condition of the money 
market, upon which money has had to be borrowed to provide the 
additional capital required for the increasing business which the 
company now commands. А lease of the works and business of the 
British Automobile Development Co., Ltd., has been acquired, and 
the company is now in a favourable position to manufacture and 
supply the latest and most approved types of motor omnibuses, 
lorries, and other commercial motor vehicles. | 

The auditors’ certificate reads as follows: 

In accordance with the provisions of the Companies’ Act, 1900, we certify 
that all our requirements as auditors have been complied with, and we report 
to the shareholders that we have audited the above balance-sheet, with the 
accounts relating theretoin London, with the accounts of the Australian branch 
for the two years ending October 31st, 1906, certified by local auditors, and with 
accounts from the Bombay branch signed by the company's representative, 
The stock has been taken by employés of the company and the summary of the 
Stock signed by the secretary and assistant manager. The shares and 
debentures, all of which are entered in the balance-sheet at or below cost price, 
have, as to about three-fourths of them, published prices, and the values at 
such prices show a large reduction upon the figures in the accounts. We are 
unable to verify the value of those not having published prices, but with the 
exception of one item of £10,000 they appear to be of small value. The item of 
patents and goodwill remains at £181,397 8s. 9d., the tigure at which it stood at 
June 30th, 1897. During the vear further patents have been allowed to lapse, 
and various other patents have been acquired, Subject to the above remarks, 
in our opinion such balance-sheet is properly drawn up so as to exhibit a true 
and correct view of the state of the company's anairs as shown by the books of 


the company. 
COOPER BROTHERS & Co, 


Companies to be Struck off the Register.— The 


‘names of the following companies are to be struck off the register 


within three months unless cause is shown to the contrary :— 


Albert Electric Lighting Co., Ltd. 

Automatic Smoke Prevention Synd., Ltd. 

British Electric Installation Contractors, Ltd. 

City of Bath Electric Lighting and Engineering Co., Ltd. 
Collier Audible Telephone Synd., Ltd. 

Epstein Electric Accuinulator Co., Ltd. 

Fowler Insulator Syndicate, 

Home Telephone Co., Ltd. 

International Electric Synd., Ltd. 

Lithanode and General Electric Co., Ltd. 

Lodge Electric Light and Power Co., Ltd. 

London Lighting and Engineering Co., Ltd. 

New British Electric Instullation Contractors, Ltd. 

R. C. Cutting, Douglass & Co., Ltd. (registered May Ith, 1902). 


Kalgoorlie Electric Power and Lighting Corpora- 
tion, Ltd.—The directors have declared a dividend on the prefer- 
ence shares af the rate of 6 per cent. per annum for the three 
months ended March 31st last. 


Brisbane Electric Tramways Investment Co., Ltd. 
— The report for 1906 states that the dividends on the shares held 
by this company for 1906 amount to £49,966. There is a balance 
to credit of revenue account of £52,640, and a net balance available 
of £47,282. The debenture stock interest has absorbed £18,708, 
and an interim dividend has been paid on the preference shares 
amounting to £8,906. The directors recommend payment of the 
balance dividend on the preference shares, making the full rate of 
5 per cent. per annum, and a dividend at the rate of 2 per cent. 
per annum on the ordinary shares, carrying forward £2,267. The 
annual meeting was held in London on Wednesday. 


Castner-Kellner Alkali Co., Ltd.—Interim dividend 
for the six months ended March 31st, at the rate of 8 per cent. per 
annum. e t 

Prospeetus.— 7% Renard Road and Rail Transport 
Corporation, Ltd.—This company has this week been before the 
public with an issue of 125,000 preferred shares (£1) to receive 7 per 
cent. per annum, plus one-third of the remaining net profits, after 
7 per cent. has been paid on the ordinary. The list of directors 
includes the name of Mr. Philip Dawson, and the consulting engi- 
neers are Col. Crompton and Mr. B. H. Thwaite. The nominal 
capital is £250,000, and the purchase price has been fixed at 
£185,500, payable as to £60,500 in cash, and the balance in £125,000 
fully-paid ordinary shares. The list was to close on Wednesday. 
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MARKET QUOTATIONS. 


Wednesday, May 15th. 


Latest Fortnight’s 
CHEMICALS. &o, Price, Inc. or Deo. 
a Acid, Hydrochloric oe «= eS per ow. 5J- T 
а „ Nitri . per ewt. 22J. $s 
a „ Orxalic.. .ә ee per cwt. - oe 
a „ Sulphurio ..  .. ee per cwt. 5/8 EM 
a Ammoniac, Sal e 0 `e. per owt, |. 49j. РЕА 
а Ammonia, Muriate (orystal) per ton £83 10 oe 
a LJ $9 ° е ee ees per ton £30 ee 
a Bleaching powder „per ton £5 10 oe 
а Bisulphide of Carbon per ton £18 ee 
a Bork... per ton #15 es 
а Copper Sulphate... МА per ton £33 10 £1 inc 
a Lead, Nitrate ee ee e. per ton £893 10 £1 dec 
a „ White Sugar.. a . per ton £35 - 
a „ Peroxide... «s . рег ton £33 
« Methylated Spirit .. 2 .. per gal. 2/6 oe 
a Potassium Bichromate, in casks per lb. : ee 
a Potash, Caustic (75/80 96) per ton ва. se 
а "T Chlorate ae ee m per lb. d. өө 
а P Perchlorate 2 ee рег lb. 344. vs 
a Potassium Cyanide - .. per lb. 7d. А 
@ Shellac СЕЈ ee ee ee per cwt, 9920J- ee 
a Sulphate of Magnesia... „ per ton £4 10 T 
o Sulphur, Sublimed Flowers .. per ton £6 10 ee 
a „ Recovered vs . per ton #6 10 ee 
a „ Lum ёж ‚„, рег ton £5 ae 
a Boda, Caustic (white 70% „ per ton £10 15 - 
„ Chlorate T is ee per lb. 84d. e 
a „ en e. е рег ton £8 б EM 
a Bodium Bichromate, casks . per lb. 8d. T 
a „ Cyanide (basis 100%) .. per Ib. а. 
METALS. &c. 
b Aluminium Ingots, in ton lots .. per ton £200 T 
b T Wire, in ton lots. per ton £220 oe 
b ü Sheet, in ton lots .. per ton £210 ee 
р Babbitt’s metal ingots... .. рег ton £61 to £208 ws 
c Brass (rolled metal F to 12") basis per lb. 10 s 
c „ Tube (brazed) vs . per lb. 1/ P 
€ ээ m (solid drawn). e ee per Ib. па; ee 
€ Wire, basis .. d. ee per lb. 11d. s 
с Copper Tubes (brazed) .. e. per lb. 1/2 à 
с ‚ (solid drawn) .. per lb. 1/24 - 
g Copper Bars (best selected) .. per ton #118 is 
д Copper Sheet өө as ee рег ton £120 £4 ine 
g ee Rod ee ee oe oe per ton £118 ө 
¢ „  (Electrolytio) Bars „ рег ton £117 
e [T] [T] Bheets ee per ton £126 
6 vn „ „ per ton £121 Dec 
T rT) H.O. Wire per Ib, 1/2 Dec 
f Ebonite Rod "T T „ per lb. 8/8 
f 99 Sheet ee ee ee per lb. BJ- ee 
n German Bilver Wire oe ee per Ib. 1/8 es 
k Gutte-percha, fine 4s per lb. 5/5 to 6/6 6d. inc. 
^ India-rubber, Рага fine .. per lb. 4/94 to 4/10 Dec. 
i Iron, Charcoal Sheets... per ton £18 i» 
„ Pig (Cleveland warrants) per ton 62/9 41/104. ine 
i Е e according tosize per = ys ros ЕА 
„ Scrap, heavy T per to ee 
i ge ‚ galvanised Мо. В .. per ton £9 15 Ба 
y Lead, English Ingot ee ee рег ton 420 18 9 Inc. ' 
g Т] 0 Sheet oe eo per ton { 95 5 | Inc. 
т Manganin Wire No, 98 ee oo per lb. A eo 
g Mercury ec oe eo oe per bot. ° 
d Mica (in original cases) small .. per lb, 8 as 
[1] oe [1] medium per ]b. 2/6 to z ee 
°з в e per lb. 4/6 to 8/6 ee 
p Phosphor Bronze plain per lb, е 1 : 
„ rolled bars & per Ib. 1/53 to l / d 
10 „ strip & sheet per lb. 1/6 to 1/10 8 
0 Platinum ° ee ee per 08, oe oe 
e Silicium Bronse Wire . per b. 1/84 
1 Steel, Magnet, aoc'dü'g todesc'p'n per ton £68 we 
ЯМ „ in bars .. T #16 to £40 a 
о Tin, Blook (English) — .. . per ton 421% er dee 
n „ Wire, Nos. 14016 .. . per lb. 2j d. dec 
p White Anti-friction Metels— ý 3 
“ White Ant" brand .. per ton £61 to £85 " 
k Zino, Bh't (Vieille Montagne bud.) per ton £80 10 


Quotations supplied by :— 
h Edward Til] & Со, 


a G. Boor & Co. 

b The British Aluminium Co, Lid, — 4 Bolling & Lowe. 

е Thos. Bolton & Sons, Lid. k Mo Ashby, Ltd. 

d F. Wiggins & Sons. m W. T. Glover & Oo., Ltd, 

e Frederick Smith & Со. n P. Ormiston & Bons. 

f India-Rubber, G.P. and Teles. о Johnson, Matthey & Co., Ltd. 
Works Oo. е p The Phosphor Bronse Oo. Lid. 


g James & Shakepeare. 


Smithfield Markets Electric Supply Co., Ltd.— 
Mr. H. 8. Leon presided at the adjourned ordinary general meeting 
of this company, held on May 11th. A full report of the earlier 
proceedings will be found in the Exgzcrricat Review of Febru- 
ary: 22nd. It will be remembered that the adjournment took 
place because of the decision of the board to pass the dividend on 
the ordinary shares. Messrs. Brougham Glasier and Butlin, as 
shareholders’ deputation, have since conferred with the board as 
arranged, and counsel’s opinion has sgain been taken, with the 
result that on Friday last the deputation reported that it was quite 
olear that the directors would not be justified, under the circum- 
stances, in declaring a dividend on the ordinary shares. The report 
and accounts were then adopted, 


STOCKS AND SHARES. 


Tuesda Evening. 


BEBIDE the collapse in Home Railway securities, other Stock 
Exchange matters this week, up to the present, lcok insignificant. 
The stocks in all our principal railway companies have been steadily 
falling for some time past, but the hint of a general strike involving 
all the railways has been the signal for a thorough debacle from which 
scarcely one price escaped. Falls are in varying degrees, but the 
electrical stocks, on the whole, have suffered least. 

Central London Deferred, however, has relapsed to 533, a drop of 
3 points, and the Ordinary is not better than 72. Some attempt 
was made to explain this particular movement by a reference to the 
Euston extension of the City and South London, but we fail to see 
how the two can have any connection. The more humdrum explana- 
tion, that the traffic decreases are frightening holders and restraining 
buyers, is much more feasible. City and South London Ordinary 
changed hands at 411 on Monday, the day of the public opening of 
the extension. It is natural that stockholders want to know in 
what way the additional expenditure is to be financed. Metro- 
politan Consolidated sank to 43. Districts were 14. The 5 per 
cent. Notes of the Underground Electric Railways lost 2 at 752. 

The last-named company and the North-Eastern Railway are 
said to be the only two railway companies in England that recog- 
nise the " union" of the men. It is, at least, a coincidence that 
Sir George Gibb was manager of the North-Eastern before he came 
South to take up his present prominent position with regard to the 
District and its group. 

Charing Cross, Euston and Hampstead 4 per cent. Debenture 
stock is nominally 83-86, which is two points below the quotation 
for the Great Northern, Piccadilly and Brompton 4 per cent. 
Debenture. The interest upon both is due January 18% and July 
1st. Great things, of course, are expected from the opening of the 
Charing Cross Railway next month, which will complete the last 
link in that particular group of "Tubes." But maybe there is no 
particular hurry to buy these stocks yet: prices might go lower 
unless the traffics took an unexpected and substantial turn for the 
better. And this, in the summer-time, does not seem highly 
probable. i 

In the electricity supply list, it will be noticed that Edmundson’: 
are still very flat. Where prices are so nominal, the best test of 
dealing is to be found їп the markings of actual business done, 
and Edmundson’s Preference were sold early this week at 45e. 
They can now be bought at this price, and Ordinary at 1}. 
Chelsea Ordinary have been dealt in at 31, and Charing Cross Pre- 
ference at 43. Business in this section, however, is about as 
depressed as it possibly can be. A few of the “ foreign” issues are 
more negotiable than the stocks and shares cf companies working in 
London. Mexican Electric 5 per cent. First Mortgage bonds are 
better at 764, and Mexican Light and Power Ordinary has advanced 
to 47s. 

British Electric Tractions continue to pursue their downward 
track, and the Ordinary fell to 21. By this time, all hope of а 
dividend on the shares tbis year has been abandoned; it remains 
to be seen whether the Preference interest will be paid in full. 
Tbe Brush Company has had to pass its Preference dividend this 
time, and the Ordinary have fallen to 108., the Preference to 258. 
Both of these, moreover, are very nominal prices. Cape Electric 
Trams fell to 88. 9d. ; someone facetiously suggested it was because 
of the repatriation of the Chinese from the Rand! The Argentine 
group of traction issues is steady. 

The Telegraph market is one of the firmest in the weak Stock 
Exchange. Anglo-American Deferred fell a trifle to 20g upon 
liquidation of speculative accounts. West Coast of America shares 
improved to 1}, and Hastern Extensions to 184. Great Northerns 
fell £1 to 35. Globes have not changed, but Submarine Cables 
Trust Certificates rose 2 points upon the recent satisfactory report. 

Callender’s Cable Company announces & dividend, making 10 per 
cent. for the year, and a bonus of бв. а share, being & repetition of 
last year’s excellent performance. The price of the Ordinary shares 
keeps at 103. Miscellaneous and manufacturing descriptions are 
quiet, and there is no especial feature, apart from the fall in Brush 
shares, already noticed. 


—— —=— 


Globe Telegraph and Trust Co., Ltd.—The financial 
year will in future be closed on May 31st instead of April 30th, and 
the final dividends will be paid at the end of June, those in June 
next being for the four month to May 31st, and the interim quarterly 
dividends will in future be paid on September 30th, December 316 
and March 31st. 

Tudor, of 


Belgium,—La Société des Accumulateura 
Brussols, reports a profit of £4,550 for the last financial year. 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 


Yol 60. No. 1,538, Mar 17, 1907.] 


Present NAME, 
Jesus, 
— 
5.00 | Amason Co.'s shares, Nes. 1 to 95 
119600 | Do бо. 5% Debs. Nos. 1 to 1,808 Hed. 
660,660 Anglo-American Tolegrapb 0 oe ee ee 
9,169,690 | Do do. do. 6 % Pref. 24^. ме 
8,169,670 Do. do. De erred ee ee 
50,000 далеко цо Tel., 6 & Mort. Deb. Stock Red. 
44,000 hone, Nos. 1 to 44,000 КЕ is de 
4097680 | Commercial Cable Bing. 560 year 4 % Deb. Bk. Red. 
16,000 Cuba е 0 3 Pref. ee өө ee oe 
6,000 в ee ее ee ee 
Direct Spanish Tel Ord. es ee е 
rc^ Do. do. 10 95 Cum. Pret, T" 
90,000 Do. do. 43 Debs. ee ee 
00,710) | Direct United Staten Cable ..  .. 2 
60,500 | Direct W. India Oable, 44 95 Reg. Deb., 1 to 1,900,R. |. 
4,000,000 nisi , Ord. - А йр de 
9,000,000 e е ee ee 
1,896,706 Do. 4 Mort Deb. Stock Red. . ° 
800,00 | Eastern Extension, Au China Tele, 
753,400 Do. 4 96 Deb. Stock #8 
995,400 | Bast& B, Afrio. Tel., 4% Ms. Db., 1 to 8,000, red. 
290,008 | Do. 4 qe Bet. M. Debs. (Mauritius Sub.) 1 to 8,000 
131,137 | Globe graph and Tru tt 
аа ай о К do. : Pref "T oe 
1,50 Halifax and Bermudas Cable, 44% 15$ Mort. 
Debs., within Nos. 1 to 1,900, Red. 
12,000 Indo- Shay. ry ba ec ee ee eo 
66,197 | Marooni's Wireless Telegraph). 
93,680 | Monte Video Telephone Oo., Ltd, Ord, ..  .. 
Do. do. do. 6% e ee 
3,295,000 National Telephone, Pref. m өе eo 
29500 | Do. . Det. oe 
100 | Do. do, 6% Cum. Im Pret. ..  .. 
20000 Do. do. 8 51 . Erd B. 1 to 360,000 
е » on- um. e 
3,000,000 Do. do. Deb. Г] ee 
1,080,508 | Do. do. 4 % Deb. Stock Red. T 
199,818 | Oriental Telep. and Elec. 1 to 171,604, fully paid 
60,000 Do. 0 0 6 L] Pref. эе 
100,000 Do. do, do. 4% Red. Deb. Stook 
100,000 0 Debs., 1 to 1,000 
1,8801 u 8 ee ee oe ео ee ee ое 
60,000 | Telephone Oo. of Egypt, 44 % Deb. Red. .. .. 
8,101 Bubesarine Cables Trust е2 eo oe eo 
80,000 | United River Plate Spy, mag ee os wa 
40,000 Do. Pi ‚ Pref., Nos, 1 to 40,000 
199,941 do. 6 De ee ео oe oe 
15,0003 | West African Te ph, Shares v. is és 
80,008 | W. Coast of Ame C 
150,000 Do. 4% Debs., 1 to 1,600 A gh by Bras. Sab. Tel. 
907,080 Western в Ltd., ов. 1 to 907,080 ee 
800,000 Do. 0 4 Deb. k Red, ee 
88,891 | West India and Panama Te В. ог вн 
9,568 Do. do. 6 Cum. lst t. ГІ) ee 
4,609 Do. do. 6% Cum. Lund Pref. se T 
80,0008 Do. do. 8 Debs., Nos. 1 to 1,800 ee 


| And 00 6e Trams, Nos. 960,008 to e 


1,000 and 560,008 to 550, 0 7. 
00,001 Do. à, Cum. Prefs., 1 to 260,007 .. 
Do. rmanent, 6 €, Deb. Stock, 1888 
95.100 | Auckland E. Trams., 6 % lst Mort, Deb. Btock .. 
680,000 Babeock & W 51 Р T 
100,000 do, 696 Cum. Pref., 1 to 100,000 .. 
8,00 | British Aluminium, Ord., 2,001 to 40, 1 
40,000 Do. do, 1 Cum. Pref... ee oe 
20,000 Do. do. "AU 6 Cum. Pref. .. ee 
90,000 Do. do. 4 Funding А b T 
368,000 Do. do. 6 ist Mort. Deb. Stock Red. 
800,000 Do. do. % Loch Leven Debs. . 
400,000 | British Col B. Def. Ord. Btock .. ee 
800,000 Do. 6 % Pref. Ord. Stock - өө v 
800,000 Do. 6 ‚ Perp. f. Stock ec ee 
988,000 Do. 1st Mort. Debs., 1 to 6,260 е oe 
330,000 Do. Vancouver Power Debs., 1 to 2,800 
188,801 | British "T - os bé 
161,487 Do. do. Cum. Pref. .. i 
1,448,658 Do. do. 6 Perp. Deb. ee 
410,178 Do. do. b. Red. 
100,000 British Insulated and Hels Cables oe oe 
100,000 Do. do. . Prof, „. vs 
600,000 Do. do. 44 % 1st Mort. Deb. Ў 
nao | British Thomson Ноос Pesta Lo 200,000 and | 
os ouse m ,000 an 
8 $75,001 to 415,000 } 
1,016,888 Do. do. 4 96 Mort. Deb. Stock eo 
60,000 ‘{Browett, Lindley & Oo., Ord, .. 92 P š 
60,000 J Do. do 6 % Cum. Pref, .. 
106,781 | Brush Electrical Engineering, Ord., 1 to 105,781 .. 
150,008 Do. Non-cum. Ф | 
19,000 ро. Perp. Deb. ee 
136,00 Do. Perp. 2nd Deb. Stock 
100,000 | Buenos Ayres & o, 1 to m sn Азу 
40,000 s Á * 6 % Cum. Pref., 1 to 40,000 
$7,500 Do “В” do. 1 to ‚ өө ee 
18,200 Do. 6% Deb. Stock .. «ce .. 
190,000 Do. B 9nd Deb. өө oe 
137,610 | Caloutta Trams., 1 to 187,610 .. .. .. .. 
80,000 Do, 6 % Cum. Pref., Nos. 1 to 29,890 
Do. 96 ist Deb. Stock eo ee 
Oallender's Cable struction shares T ve 
Do. do. 6 Cum. Pref, ee oe өө 
Do. do. 43 1 Mort. Deb. Btock Red. 
E. Trams., 1 to 491,229 .. es ee еа 
Castner-Kellner Alkali, 1 to 450, oe ee oe 
i n 44 % 1st Mort, Deb. Stock 


Do. 
Oliy and South London Railway " 
5% 


Dividends for she lam | losing | Closing | “Neck ended | Bise + | Present 
years, Quotations tions May lth or Yield 
May 7th. May 14th. 1907 i Fall — | per cent. 
1904. 1905. | 1906 ү кү Highest Lowest. 3 в. д 
е] == ee es . 1 
Nil | 6 5 | 88 — 91 88 — 91 sa SA 5 911 
6 2 6 0 2 1067 —1073 1073 1064 ee 611 4 
4% | 13% — 21 — 21 21 20; | —&à | 8 68 
8 : P А 96— 7 " m бї: еэ ae 4 19 0 
ү, oe — m H^ oe ae b 10 4 
47 4% % | 98 — 95 92 ә g l .. | —48à (448 
595165 5 ů W В — 8х 8 — jx ; ; 517 8 
10 % |10 10 * 16 — 17 xd 16 — 17 : 2 §17 B 
4% 4 4 у; нй— ха 67/6 oe eo 5 8 6 
B 10 X 10 10 oo 81— 92 81 — xd . ее oe 5 8 1 
‘ 49 4 44% M54 — 16 Meh 16 167 ia +2 4" 5 
h x i5 5 5 У 563 
Y, 44%, | 100 —162 100 —102 p ^ М 483 
617917 7 *. | 189 —144 199 —144 1303 1413 T. 417 3 
5 | 8395 33% | 895, | 89 — 91 89 — 91 i. is 8 16 11 
2149 14 4%, crete 1044 —1064 xd + 15 " 815 4 
51792817 T 5 184— 18} 184— 14 1313 188 +} 5 0 0 
TE 4% | 4 4% | 105 —107 105 —107 1052 ss vs 8 14 9 
51490 4 4% 93 —101 98 —101 ax ee i 819 8 
54 4 4% | 98 —100 xd | 98 —100 З 400 
P | 6896 53 .. | 100— n 100— 11à 1t 95 ; 4 18 10 
в * 6 oe 13; — 14 134— 143 . ee 4 8 6 
о |24 9% 24% 20 % | B6 — 87 B4 — és —1 5 11 1 
8 Ф y it 13 % T н, T 61 59 os 5 6 7 
ae — — oe eo Nil 
В 4 5%] .. 13— 12, 13 — 1m > © 414 1 
b 5 b % os 1— 1 4— 1 ee oe eo b 0 .0 
6 6 6 6% | 108 —110 106 — 110 109 1 5 9 1 
5 5 5 53% | 1044—106 1044 —1063 106 105 584 
$$ 33 7 „% wom | pop | | m ка 
Г = — ee oe 4 8 4 
б 5 6 56%] bf 64 5. — Б, 6 a 4 91 
84% | в | 8% 33% 90 97 954— 9. FO ME ever 
4 4 4 4 % 100 —102 100 —102 1015 101 8 18 5 
6 6 6 6%, là— 1 &— 14 92/9 ae 416 0 
eo ee 4 4% 95 — 88 95 — 98 974 954 oe 4 1 8 
T T 4 4 % 98 —101 98 —101 ee ee oe B 19 3 
6 6 5 vx 71— 84 Tà— 83 oe а а 4 14 1 
oe oe 43 43% 99 —103 99 —103 [E ee oe 48 8 
6 6 6 Ў 6% ae xd cun Ss " +2 412 4 
ee — e 7 ee 5 10 4 
5 б 5 n 5 — 5 — By га +h | 41011 
{ 6 { р % 119 ze И = 1094 oe de 498 
pt — — 2 as ia 816 3 
i Nil | 24°, 1— 1 14— 13 25/- 21/8 +h Nil 
- - 1% 4% 24 ва Ж БА - 818 5 
is — — 18 18}; ws 1 
4 4 4 4 % | 102 —105 102 —105 1065 An ©» : 19 2 
7 А в a ae p вій m : ee oe ee Nil 
wae | Ow ый | a 6h— 73 61— 74 E „ж. үче Nn 
етаж 5 % | 100 —103 100 —103 - 5% es 417 
Including arrears 
FLECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| | 
| 4 Жы em ae Тїв— 7134 Tya— 714 T 1 5 4 1 
6 E 64 6) 54% ti— 6 651— 6 643 535 
10 |64 |6 4 6% 6 | 183 —198 12 — 186 14 15 
100 6 5 6 |, 6 976 104 —107 104 —107 106 104 эё 418 6 
1 11 90 30 £0 9X, 81— 4 8]— 4 78/9 76/3 è 5 0 0 
1 6 6 6 6% 1 1% lya— 1 xd; 30/- T : 815 1 
6 ee 1 1 ee M--7 5; 5 53 5k ee | 6 1 9 
H Ып Н : e В of БҮ өө ee 6 12 0 
6 |. 144 4 e| 4— 45 4— à к „ 

Stock 6 % 6 6 . | 101 —105 101 —106 а i He 415 8 
100 oe ee ee / 98 —101 98 —101 ae oe ee 5 8 11 
100 6 6 6 % 6 ^ 123 —127 123 —127 xd * ee \ " 4 14 6 

100 b b 5 5 55 | 106 —111 103 —111 ae d 410 1 

p b b b Ф 5 c 9 E p mE ee ео ее 4 14 4 

% — —101 oe oe — 

100 d d 4 da 1024—1044 | 1024—104 .. ^" jt 4 9 1 
10 6 6 8 — 2 2 2 5⁰ / 42/8 еа 1018 2 
10 |6 6 6 А 6 6 6} và 817 9 

Btock 6 b b 100—104 99 —108 ] 100 —1 417 1 

100 ee 4 44 ee 79 — 89 ха 79 = 82 xd 804 ee ee 5 9 1 
НАНЫН: EA zi hid 

100 4 4 44% | 445% | 102 —105 102 —106 Ni а» „4 9 

10⁰ oo | 92 — 96 — 98 es oe +2 41110 
b 6 % Nil Nil ee 1 ак 14 1 кыз 14 26/8 oe ee Nil 

100 4% 4 4 47% | 61 — 68 64 — 68 à is 517 8 
£1 Nil Nil Nil ee е ee oe 
al Ni ah 2d ae м 4— 100 115 т А ee oe š NI 
я 6% 6% 6 1 1 1— 14 е m 0-0 

Btock d 4 44% | 89 — 92 89 — 92 85 a v 4 17 10 
Stock d 44% | 75 — 73 15 — 78 Уз n " 515 5 
- в { А % > % В 4 Е s 73/14 | 702/44 a B15 0 

©, e = 5 5 
3 37 Фе 4% - M | G- 5 1 

100 5 б б 5 % | 104 —106 1(5 —107 А T ы 418 6 

100 |5 5 5 5 % | 101 —104 101 —104 : ds : 416 2 
ее ы си „н | n 

ee ee Р, b Б 

100 15 44% | 106 —108 |106 —108 am» Rb 

5 Б i b - 
ua 105 Ө K ues ze! W 8/ " „ 475 u | 

i - ї { 

1 l4 4 6 8% | là— 1 11— 1 28/14 , 25/8 SE 5 10 4 

Steen 4% 4% 4% % и 1% 71 — 75 73 5 „ 
= = —8 

e си face | | Meee 
Stock | 1 akj T аа a | ain — 118 10 

8 ee li~x 2 li- 2) ps as i ae 8 10 4 

. |6%|6%|6% 6 96 — 99 96 — 99 | к - | ex EEK 


* A period of nine months. 


йо. 2 Stock - 
do. De в do. зө эе 


Crompton & Со, Nos. 1 to 86,000 .. .. > 
Do. 5% Ist Mort. Reg. Debs., 1 to} 
900 of £100, and 901 to 11,000 of £50 Red. 


1 Quotations on Liverpool Stock Exchange. 
And. bonus of. 10s. 


% 
| 


CSontinued encmext pede. 


chester Share List. 


1 Unless otherwise stated, all sharps are full d. 
7 From, Man did 


§ Interim dividends. 
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SHARE LIST OF ELECTRICAL COMPANIES.—{(Continuad.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. —(Continued. ) 


RAMA, ‚| o Dividends for the 
Share. last four years, 


Closing Business done | Ri 
Cuotations week ended pe ^ EON 


Ё 
Ё 
š 


„а t 
= 
йм. 


360,000 Dick, Kerr : Oo., 1 to 260,000 
805,000 6 % Oum. Prei, 1 % 805,000 — .. reie <i T 
L] Do. do. éj Deb. Stoc ee ee ee & 43% 1 4 16 0 
60,000 | Dublin United Trams, (1696), 1 ю 60/00 . 97 |6 „„ 
69,981 Do. 0% Pret, be between 1 and 60,000 64 |в E $ : HE Toi 
‚351 | Edison & Swan Uid., * A" abrs., 48 pd., 1 to 99,961 : is i 5 
17,180 Do, “A” shares, 01 7,189 oe 4 4 12 T ” — è 989 
2 5 . 4^ Deb. Stock Вед. .. .. x |4 4 43, . e. б 8 6 9 
a Do. 6 % nd р, Бой Prov, Carte, all på. 265 |5% |5% В к ME 
204.000 Do. do. 7% Oum. Pret., 1 to 81,800 10 1 $ . a m | Nil 
Do. do. 4 € Perp. 1% Mort. Deb. Bk. 47 17 149% 1 „ 
95,000 | General Deotrio Oo. (1900), 6 % Cum. А T ГБО |Б 5 % ee ee 416 8 
200,000 do. 4% Hort. Deb. .. 14747 14 * ss | aes 
78,000 | Gt, N, & City Rail Pret. Ord. TA“ 4 9 1 to 18,000 5441401 . » 1 В 
96,000 | Greenwood & Batley p. Cum. Pref. oo es ALE 7 1 Е у s (Oe 
8.005 Do. — do. 6% Hort реб, .. -. 355 . 
Henley's (W. T.), Telegraph Works, Ord. о ds ? БФ | 16% 15% ABE E И! 
Do. Pret. ee ee 4 "i 4 1% Ki an 5 11 8 
150,000 Do. до, 4 ort, Deb. Stock d4 4405 i is ZEE 
60,000 | India-Bubber, Gutta-Percha & Telegraph Works.. БФ | 10% 10 15) | лу 
10.088 [Liverpoot Overhead Railway, Ord. .. .. d 9 127 N 0, 5} e 83 6 MM 1 ' 
id е D ee Д y va | | ` 
‚00000 | London United Trarns (1901), 1 o 0000 a 62353 7 . . |783 
899,980 Do. do. 4008 to 100,000 rs ee ; 6 7 8 8 X 81 8$ Ы 8 16 6 
1827 Do, 40. 69 Cum, Pref. I to 196,000 .. 64 БФБ E se 
814.016 Do. do. 49% ist Mort. Deb. Btock ~. 51444 4 : : e 5! 514 8 
' Metropolitan Electric Trams, Defd. .. a is > | NŐ | Nil | Nil 853 B5 +4 4. 9 11 
600, 5 % Cum. Prei. 5 5 % | 5 % 18, м 0 | p 
E ыш ышна i i md ЕБ "iz oid 
245,600 Potteries E. Tro. 96 m. prem Tt to 60,000 : vs 8 8 6 % 5 EM а 710 0 
345,000 Do. 6% Cum. Pref. ER E : 1 : р $ H o и we ee 6 8 0 
345,000 | Do. 449% Deb. Stock S. на : 10 43% | ag | yg 430 2 О 0| 618 4 
1 Construction and Main се ..| 19 0% 15% 16 % 15 % x e. 00488 
150000 4% Deb. Вав., 1 to 1,600 Red. 1900 10 |44 4d 45 44 85 | 9l „„ 51L1 
200 | Undergd. E. R., Lon., 6 % Profit Shar. B. Nts. 8 5 5 i HE ois 
66,606 Willang & Robinson, 1 o ‚000 & 80,001 to 116,666 5 |в i E FEM 
' . ‚001 to 80,000 & 195,001 to 141,666 6 |6 м |. ee 
946,574 | Do. 4 & lat Mort, Deb. ' Nil 5 . Nil 
Block .. .. 100 | 4 4% 14% 4 * T 416 6 
ELECTRICITY SUPPLY COMPANIES ; 
14 Brom ie 
1 romley (Kent) DE. i & P., L MM а 106 б % и 95. 971— gf T is e 1549 ; 
10.203 pion а Kena. ош Lt. Bup., T Cum, P Ü y 700. 8 — 9 8 — 9 ха 5 0 ee Ы ^ 1 t 
896,976 Central Electio yá "iam. dag Н РЕР Tj S fw fon [aa 
60,000 | Charing ы iow, с Ворр!у pre "EN * Y б $ VM dà а - " PE Ei 
80,000 Do, "i Undertaking" Cum. 1 4 5 {2 Hm 4 4.— 4 87/6 81/8 ; 600 
ipt Ad 0. 4% Deb. A 100 8 oe — 99. E CN 955 pe LE 6 611 
115.0 50 \у Supply, Ord. ‚| 6 | 636 & m = V 
4800 do. 49% Deb. . .. | Воск | 44 440, | 104 —107 acum ER 4M 9 
pes City of London Elec. Lighting, Ord. 40,001—110,506 | 10 8 9— 1 8-1 06 | 105 441 
‚000; Do. — 64 Db. Bik. Borip ise SALIS) all 10 64 84 | n 12 Mi- 121 1% ТМ] –4 | 5H 3 
. „ Stk 88. at à 4 у NE oe 1 
800,000 Do. _ 44% 2nd Db. Stk., ite, eium nipa 160 | 44 44. 7 io | 91 io — 39 4 
o County of Durham Hleotrical Power, Ord...  .. | 5 X 1% 4 5 4 5 e 
* Ы 0. * ee о; — s е9 ee 4 0 0 
49000 County of London Electrio Lighting, Ord. 1—40, 000 10 y 5 a, 1 d j- б we ee 5 0 0 
48 . do. 6 % Prei., 40,001 —00,000 10 М 69 103— 11 i —4{4 |6178 
400.000 ро, 1. Ф| 106109" 106 —106 03 | roe | — 14331 
2nd Deb. ee or » / — E 
88.800 кааш пеше боого, EL E ve "mer i 4% 1 Z sae xd| 97 95 i i 1 10 
; Саш б d : ы 2— T — 11 0 0 
rie F Do. do. 4 % 1st Mort Deb. Bik 100 ao 4 s B ч li— 2 ve — 1 |1014 6 
,000 | Folkestone, - to 10,000 5 6 i5 a 4 — 89 50] 45/ 512 
rper Do. еа, Pret. 1 ‚1 40 10,000 oo oe b 858 ы ла 51 x Ham bà E is 5 3 1 3 
шо ро, у; ese 0. asi 9 ищо | |; TERME 
£1,000 | Kensington ing Ee ЧИЕ: e| o6 AH. M 91 * 7 — % 5 : ` | 600 = 
111,000 | London Eleotrio а тыс Gri | PEOR d 4 | 9? —100 8ł}— - a : | 600 * 
Do. — NON Р B |N 14 u- 9 = S5 | 400 р 
814,996 2 M riii 5 6 6 vA 43— ôt » oe А А 6 6 8 
D urn Blecirio Supply сн ета „ 4 0 — 7 de " | . „ 3 
е А — -- 7 е S 
290,000; Do. let voy e oe Deben. Stock `` б % 59 4 5 614 4 i 
RO! band Meere 521014 Deben. Btook Redam, | Stock % "ss — 93 i-us : 4 10 
67,991 | Nowcastie-on-Tyne 5 Bee + 105 8 8 2 ктен 972 Е = A . p ‹ T 0 
Pret. oe oO oe 0 
1088 | Notting Hill Electrlo 6 Pret.» 1 to 15,000 ИЧЕ 6 5% b— 6 2— 6 J : 
90 000 Do. do. Xin 18% Mort. Deb. oe 100 ‘ 79 12 — 18 12 — 19 2 ee 515 5 ч 
, Oxford, 1 to 96 and 407 to Ы e. 8 40 | 86 — 99 96 — 9 : 
000 | Do. 43 Deb. Stock MEET. 7% Si- e 54— 68 » p uml 4 
40,000 | Bi. James’ and Pall Mall Elecirio Light, Ord. | 5 1 „ 96 — 2 > 418 : 
150,000; Do. ae. Ме Deo. Bork 40, | Б |1 ЖЕТ 3— di d- 7 — | 517 8 s 
13,000 Bmithfeld Markets есін Gard, on о а ч, “rm p? 6-9 » пора (вие | 
85000 | Éouth London Electricity вор}; 4 95 Deb. Btock | Stock | 4 49 | 18—11 3.— A s , ai Nil E 
pe South Met. Eleo, Lü. & Power, Ord. °° i 8 3 4 2 27 mi. : — |6811 
о Do Do. "mar ш 1% dd E »ß E 
m d. EP PEOR ME f 5 “а aeg ieh , ш |р |: |: ете 
` я 1. 6 6 Ad 14— 24 jd * 
5 3 — : 10 00 
"s Westminster Eleotrío ie adiri Dh Šik, Red M has 2 | 85 — 98 95 — 08 A Че $1110 
% Oum. Prei, 12 $ — 0 9 — 10 — 
(Original 6%— Red. to 43 & from 81st Deo., 1906, " 92 4 61— 88 54— 62 Bi = x B 18 В 
Bhares not officiali ый з жыллы шайы ees 
_ Unless otherwise sta —— ne uem ord., 10—79 — 14. Pref. 10—12 — 14, 
БУРЕ s § Interim dividends’ 
B k . cU CU NC REI стт L 
ank rate of discount 4 per cent. April 25th. 1907 _ ` 
“ 
в E idm 
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PROCEEDINGS OF INSTITUTIONS. 


* Flexibles,” with Notes on the Testing of Rubber. 
By Рвоғ. ALFBED ScHwartz, Member. | 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, April 18th, 1907.) 


I.—INTBRODUCTORY. 


THERE is a general consensus of opinion amongst engineers that the 
flexible is the weakest part of an electrical installation. If this 
is 80, we are ourselves largely to blame for our neglect of the 
matter. It is curious to reflect that, after the elaborate care tbat 
has been exercised to keep well-insulated conductors apart (when 
not enclosed in non-flammable tubes) in all otber portions of 
the installation, we should have come to regard with com- 

lacency the violent forcing together of two comparatively poorly 
insulated conductors in positions wbere they are exposed to con- 
siderable beat and are liable to mechanical strains, as in the lamp- 
holder with single-hole cord grip зо commonly employed at the 
present time. 

On the Continent flexibles are employed more largely than in 
this country, in that tbeir use is not restricted to Jamps and portable 
appliances, but the wiring of the building itself is often carried out 
with flexibles supported on insulators. А good deal of foreign 
flexible finds its way to the English market, and many of the art 
fittings imported from tbe Continent are provided with flexibles, 
which, although they might be satisfactory when used under the 
strictly specified conditions in the country of tbeir origin, are here 
subjected to voltages and conditions for which they were never 
intended, with disastrous results. 

With regard to the use of flexibler for wiring installations, 
which has an added interest to us at the present time, in view 
of the desirability of cheapening the cost of wiring to small 
consumers, it has been found in Germany that unless the regu- 
lations laid down concerring this material (see Appendix) are 
closely adhered to and the best material employed, trouble is 
likely to ensue. 

In the earfy days, when 110 volts only bad to be dealt with, 
flexibles insulated with lapped rubber tape were successfully 
employed. When, however, 220 volts came info use, this class of 
insulation was found to be insufficient, the faults mostly occurring 
in the switch wires. 

A fault short-circuiting the lamp or other consuming device would 
sllow of a considerable current rush, and blow the fuses; whereas, 
if a short occurs in the switch wire only the switch is sbort- 
circuited, and the current in the arc is limited to that of the lamp 
or consuming device in the circuit. The arc thus formed travels 
slowly up the wires until the lamp leads are involved, when the 
fuses will blow. 

It is not unusual in Lancashire cotton mills, where the air is 
higbly charged with moisture, and the flexibles are regularly 
brushed down in order to rid them of the adherent fluff with the 
brush used for cleaving down the machines, which is in consequence 
oily, to find tbat persistent arcs of low current value, and too small 
to blow the circuit fuses, are formed in the flexibles for pendant 
lamps. The arc travels up the flexible in the mapner already 
referred to, but the limitation of the current in this case is due to 
the formation of a bigh-resistance arc across the carbonised insula- 
tion. In mill and factory lighting it is impossible for economic 
reasons tó employ only 5-ampere circuits where long aisles are to be 
lit, consequently the blowing of a fuse brougbt about by the failure 
of a flexible may extinguish a large number of lights. A return to 
the practice of fusing ceiling roses would therefore seem to be 
desirable in such cases. | 


II.— CONDUCTORS. 


The conductors for flexibles are usually all twisted in one 
direction; they are sometimes, however, not twisted at all. The 
latter form is nct desirable for any conductor that has to work 
backwards and forwards over a pulley, as the stress is not distri- 
пасон over the wires, which in consequence are liable to 


There are fout causes of weakness in the conductors which would 
Appear to operate in actual practice :— 

1. Extension of the wires by bending when under small loads.— 
Ercolini has recently -experimented with copper wire 0°04 cm. 
(16 mils) diameter wound upon iron cylinders, 1, 2, and 4 cm. 
diameter respectively, under tensions varying from 250 to 3,000 
grammes (0:5 to 6 6 Ib.). He found that with successive winding 
and unwinding the wire stretched as much as 84 per cent. before 
breaking, under a tension which produced an insignificant stretching 
it applied in the ordinary way. 

2. Loss of tenacity due to increase of temperature.— The tem- 
perature attained in Jamp-holders is very much higher than is 
generally supposed. It is, of course, a very variable quantity, 
depénding not only upon the heat radiated and conducted from the 
lamp itself to the holder, but also upon the nature of the contact 
between the lamp terminal plates and the spring plungers of the 
holder. Actual tests on 100-volt lamps show that 8-С P. lamps attain 
an average of 118° F. in the holder, with shade in position; 16-0. p. 
lamps, 148° F.; а 50-c.P. lamp, 329° F.; tantalum and Nernst 
lamps, up to 145° F. 

Tests to determine the temperature attained in bayonet catch 
holders for electric radiator lamps show a maximum temperature of 
221° F., but with faulty springs and oxidised contacts over 415° F. 
was attained. The plungers are directly connected to the flexible 
conductors, and the heat thus carried into the insulation is 
undoubtedly the cause of many breakdowns. > = ^" > — 


3. Corrosion of the Wires due to Sulphur from the Vulcanising 
Compound.—The vulcanising compound is usually put on in two 
layers, the outer one of whicb, or “jacket,” may contain as much 
as 10 per cent. of sulphur, while the inner one, which is termed the 
“ separator,” may contain as much as 3 to 4 per cent. of sulphur. 
Then follows a layer of pure rubber tape on. the tinned conductors. 
In old vulcanised flexibles, the wires are often blackened by the 
action of the sulphur, and become considerably more brittle than 
those insulated with pure rubber, and within a shorter time. 

4. Corrosion of the Wires due to Chemical Fumes in the Air.— 
This is not usually a direct action, particularly in the case of vul- 
canised rubbers, but takes place in the presence of moisture, which 
leads firat to the deterioration of the insulation, and subsequently 
to the corrosion of the wires by electrolytic action. 

(imp Flexible.—This is a special flexible which was brought to 
the author's notice by Mr. Mervyn O'Gorman. Owing to the 
rtructure of the conductors it possesses an extraordinary degree of 
flexibility, 

The conductors are composed of flat copper strips, 10 mils wide 
and 1:5 mils thick. These strips are each wound in a close spiral 
around a separate silk core, and 21 of these are then stranded 
together in sets of seven to form the complete conductor. The 
resistance of such a conductor is naturally high, that of the small 
specimen submitted to the author after it had run 14 million times 
over a counterweight pulley being 1'72 ohms per yard of double 
conductor. . 
` In general the question of conductivity of flexibles asapplied to 
pendants, &c., may be considered as being overridden by the 
requirements of mechanical strength, which will dictate the 
minimum section to be employed, but the conductivity is of con- 
siderable importance in connection with the use of flexibles for 
wiring systems. 

III.—HkAaTING oF CONDUCTORS DUE TO EXCESSIVE CUBBENTS. 


This matter is of interest in connection with the temperatures 
attained with flexibles due to short-circuit currents, and the employ- 
ment of heavy fuses on sub-circuite. 

A series of experiments was made by the author and Messrs. F. 
Shaw and J. Davies on (1) the temperatures attained in a given 
time with bare conductors with various currents, (2) the correspond- 
ing temperature rises with the same conductor when insulated. 
The results of these experiments are shown graphically in figs. 1 
and 2. As is to be expected, the temperature rise in a bare wire 
with а given current is higher than that of the ваше wire when 


insulated. 
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degrees Fan 


ТАТА 


Temperapure in degrees 
Ter perature т 


Fig. 1.—TEMPERATURE RISE ON 23/36 CONDUCTOR WITH 
CURRENTS OF 20, 25, 30, 35, 40 AMPERES. 


B = Bare wire; c.M.4. = Cable Makers’ Association V. I. R. covering only 
F 


without braiding. Room temperature, 607 F. 


Fic. 2.—TEMPERATURE RISE ON 23/36 CONDUCTOR IN VARIOUS 
FINISHES WITH А CUBRENT OF ЗО AMPERES. 


А C. M. A. twin-twisted glacé; B = . M. A. workshop; с = C. M. A. same as А, but 
single conductor; D = C. A. A. twin-twisted silk; r = double pure rubber 
twin-twisted; G = single pure rubber twin-twisted. 


These tests were designed to show the temperatures attained 
with comparativelv large currents of short duration, and they must 
not be taken as indicating the temperatures sttainable with the 
currents named if kept on continuously. 

Fig. 2 shows the relative temperature rise on а 23/36 conductor 
with a given current when made up in different forms. 

А further series of experiments was carried out with the same 
size of conductor in various finishes but with heavier currents, with 
a viewto finding the kindling point of the insulation. The resulte 
are remarkable in that with one exception they show that the 
vulcanised rubber insulation actually burst into flame only when 
the conductor fused. This is doubtless due to the firing of the 
inflammable vapours by the arc following the fusion of the con- 
ductors, and it is rather an unfortunate property from a fire-risk 
point of view, as it may start the fire from two centres, one on the 
floor beneath and the other on the ceiling above. Flexibles insu- 
lated with pure rubber ignite before the wire fuses. 

The persistent arcs which have already been referred to travel 


up these wires without flaming. 2 
| IV.—INSULATION OF FLEXIBLES. 


Pure Rubber Strip.—The pure rubber strip which is used for 
insulation purposes is prepared by two distinct methods; the raw 
material is the eame in dither case, and is first washed and dried. 
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In the preparation of cut strip the dried rubber, after being 
passed through compression rollers, is put through a “ masticator " and 
then formed into blocks under considerable pressure. These blocks 
are frozen hard and then cut into sheets by special machinery. The 
process is necessarily expensive, and is only followed by a few firms 
in this country. f 

The manufacture of “spread” shect is much simpler and less 
costly. The dried rubber is made into a paste or dough by 
means of a solvent, and is then spread on to a length of cloth. 
The solvent is then driven off by heat, leaving the rubber in the 
form of a sheet, which is then cut into strip. 

On the Continent, owing to the cost of fine Para rubber, foreign 
material is added with a view to producing a cheap article which 
is put on the market as second or third quality sheet. “Cut” 
atrip is generally used in this country for the innermost layer in 
high-class cable work, while spread strip is very largely used 
for rubber-taped flexibles, insulating tape, &c. 

The “spread ” sheet should, in order to have the requisite 
mechanical and electrical properties, be “aged” by hanging in a 
dark room for several months. 

The strip may be artificially aged or cold vulcanised by treating 
the surface with a eolution of chloride of sulphur in carbon bisul- 
phide. As rubber tape is often used next to tbe copper conductors 
it is important that it should not contain sulphur. This cold 
vuleanised strip not only contains sulphur but nearly always con- 
tains hydrochloric acid as the result of its chemical treatment. 

Pure rubber has a great affinity for oxygen, and if it is placed in 
direct contact with copper, the latter will part with any oxygen 
it has to the rubber; it is, therefore, quite necessary that the wires 
&hould be tinned, or at least covered with а close wind of cotton 
when in contact with pure rubber. 

Absorption of Water by Ind ia- rubber. Ind ia- rubber will absorb 
about 25 per cent. by weight on prolonged immersion in water, 
with considerable increase in volume. 

Vulcanised rubber is much more homogeneous in structure than 
pure rubber, and the amount of water absorbed is, in consequence, 
very much less, but nevertheless, the fact that it does absorb water 
must not be ignored. Immersion tests for flexibles are required in 
the United States, Germany and France. 

The insulation resistance after immersion in water may be taken 
as an indication of the amount of absorption of water by v. I. R. 
flexibles, but can bardly be so taken when pure rubber tape is 
employed, as the water may enter between the joints. A well- 
made pure rubber flexible will stand immersion in water without 
actually breaking down for a much longer period than is generally 
supposed. | 

Vulcanised Rubber.—Of all the constituents of manufactured 
india-rubber, none possesses such a paramount influence upon the 
general excellence of the product as the sulphur of vulcanisation. 
The amount of sulphur employed in practice varies greatly, but 
the amount of sulphur fixed by the india-rubber (sulphur of 
vulcanisation) very rarely exceeds 3 per cent. in commercial 
rubber articles, and is generally less. Free sulphur in various 
proportions always forms a constituent of ordinary vulcanised 
india-rubber goods. C. O. Weber states that the percentage of 
combined sulphur is no measure of its degree of vulcanisation, and 
instances the following analysis of the outer cover of a fire:— . 

Indiarubber T - 64770 per cent. 


ee ae ae 


Organic extract .. js 134, „ 
Su phate of vuleanisation 199, „ 
Free sulphur  .. че TEB a. „ 
Total mineral matter .. К 41°08 „, „ 


. Cer N nor hes 
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Fic. 3.—TzzNS8SILE STRENGTH OF DIFFERENTLY VULCANISED 
SPECIMENS OF РАВА RUBBEB. 


As the coefficient of vulcanisation is increased, the tensile 
strength, elasticity and distensibility are, up to a certain point, 
also increased; beyond this point tbere is first a rather rapid 
decrease in elasticity and distensibility, followed soon by а 
decrease of tensile strength. Fig. 3 (C. O. Weber) shows the 
elongation and tensile strength of four tire covers of absolutely 
identical composition as regards the quality and proportions of 
Para rubber, total sulphur and mineral matter, but cured under 
different conditions. 

Of these samples І and II are under-vulcanised, III is satis. 
factory, while IV is. over-vulcanised. It will be seen that the 
higher the coefficient of vulcanisation, the higher is the tensile 
strength forthe same elongation. The results given are typical for 
Para rubber. | 

Over-vulcanisation does not consist simply of a high coefficient 
of vulcanisation, but in one obtained under unsuitable conditions, 
either of temperature, or of time, or of quantity of sulphur. Of 
these causes, too high a temperature is the commonest one, while 
too:short a time is the most usual cause of under-vulcanisation. 
Flexibles, as a rule, are slightly under-vulcanised, as it is found 
that a few minutes more or less in the vulcanising chamber may 
make the difference between a bright or blackened conductor. 


V.— OXIDATION OF RUBBER. 


Perishing due to oxidation affects tbe whole of the cord, and, in 
the author's view, puts а limit of from 10 to 12 years аз the safe 
life of an average flexible of good quality under favourable circum- 
stances. The use of oxidised oil, recovered rubber and other rubber 
substitutes will shorteu the life of the tlexible in proportion to the 
quantities of these substitutes that are present. 

Recovered Rubhcr.—Samplesa containing a large percentage of 
recovered rubber have usually a high coefficient of vulcanisation, 
so that if the hysteresis loops or the elongation tests do not point 
to over-vulcanisation, this high coefficient may usually be taken as 
indicating the presence of recovered rubber. | 


( To be continued.) 
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The Driving of Reversing Rolling Mills by Electricity. 


On Thursday last week, at the IRON AND STEEL INsTITUTE, Mr. D. 
Selby-Bigge read a paper on thissubject. The first important note 
arresting the attention of one who has listened to innumerable 
I. E. E. papers, was the vastly amended form of prccedure at the 
sister Institute, whose meetings were held under the roof of the 
mother Institution in Great George Strect. The regulations 
governing procedure were of the most business-like character in 
this, their first, application. They lay down that “ each paper shall 
be read in abstract only, ten minutes being allowed to the author 
for that purpose" ; each speaker is limited to five minutes, except- 
ing in each case hy consent of the meeting. Speakers unable to 
give more than a summary of their views may amplify them in 
the journal. Readers of the ELECTRICAL Review will at once 
recognise how vastly superior this method is to that of an author 
reading his paper word for word, followed by verbose orations 
honouring the rule of short speeches by flagrant disregard. 

Mr. Selby-Bigge was exceedingly concise. The Ilgner system, 
involving the use of fly-wheel converters and series motors con- 
trolled on the Ward-Leonard method, is familiar to electrical 
engineers, Its salient features are the heavy fly-wheels inter- 
mediate between the motor of the motor-gencrator set and the two 
generators. The momentary overload capacity is, af course, very 
greatly in excess of that of the main generators. The fly-wheel 
effect, which takes sudden peaks, is secured by the automatic 
insertion of resistance in the rotor circuit, increasing its slip and 
retarding its specd. The shaft of the rolling mill is directly 
coupled to three reversible motors, whese shafts form a continu- 
ation thereof. Three motors were selected rather than one large 
motor, in order to reduce the fly-wheel effect due to a revolving 
armature of large diameter. The only otber matters calling for 
mention in this summary are those indicated by the four diagrams 
taken when rolling 18-in. girder (р. 823). The first of these is that of 
the motor speed, taken by a speed indicator of special construction, 
consisting of a small magneto-electrical machine, which recorded 
the changing pressure upon the terminals of the machine by means 
of a spark indicator. The second gives the voltage diagram of the 
rolling mill motors, the absolute synchronism of which with the 
shaft speed is very striking. The third diagram gives the current 
consumption of the rolling mill motors, and the fourth the resultant 
load upon the generating station due to fluctuations in the 
demands actually falling thereon. These four curves chronicle 
exactly what takes place during the rolling of 2-ton ingots 5 ft. 6 in. 
long, through the processes of cogging, roughing and finishing in 
the shape of 18-in. girders, an operation requiring 25 passages 
through the mill, and occupying about seven minutes. 

Of the resultant discussion, it can be said that it was a battle 
between two schools, the electrical and the steam. Mr. Gledhill 
opened quite gently by remarking that some five years previously, 
in putting down a big rolling mill to deal with armour plates, he 
had installed a fine triple-expansion engine. It grieved him to 
hear that it might во speedily be obsolete. Would any of the 
audience bid for it? No response being forthcoming, the speaker 
took comfort in remarking that perhaps, after all, the economy of 
the Ilgner system had not been established—at any rate, he did not 
see it at present. The succeeding speaker bad no unsettled con- 
victions on the subject. With a type-written manuscript in his 
hand, he declaimed at a high pressure (about 500 words or so per 
minute) against electric driving. Fragments of which the brain 
received a recordable impression implied that electric motors were 
no good for rolling ingots—whereas Mr. Selby-Bigge had claimed 
that 20 xw.-hours were required per ton rolled, he could do the 
same work for 286 lb. of steam (pressure and condition unspecified). 
More figures followed, which, with the increasing acceleration of 
the speaker’s flow of words, absolutely effaced their impression 
upon the listeners, save a final demand that the Ilgner system, to 
justify its use, should not only effect the rolling, but afford a surplus 
of 313 lb. of steam for use clsewhere. | 

Mr. Cooper contrasted present practice without electric driving 
in the three-high roll with its heavy fly-wheel, and risk of break- 
down, and the steam-driving reversing rolling mill which was 
simple, extravagant, but not so liable to breakdown. The principle 
of the three-high mill was similar to the Ilgner. 

Postponing for the moment tbe case for electric driving ав 
interjected from the electrical engineers present, and summarising 
the evidence for the attack, other speakers advanced sundry 
criticisms, particularly seizing upon an unfortunate remark in the 
paper that, with the introduction of this system into the Hildegarde 
Works, the number of boilers in use bad been cut down from 54 to 
17, without mentioning size and type. How much less coal was 
needed now than previously ? 

Mr. Tannett Walker recommended Mr. Gledhill to keep his three- 
cylinder engine, at any rate for the present. Another speaker 
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thooght that steel makers would fight shy of having to pay a 
double cost for electric driving, as it would cost £30,(00 to install 
such a system, independent of the mill, a sum double that 
required for а steam-engine of the same duty. As regarded 
speed regulation, the steam engine was superior. For 
the rest, the author came in for some drastic, and, perhaps, 
deserved criticism for the manner in which certain of his claims 
were loosely worded. Thus, Sixthly.— Absolute control over 
rolling mill costs and power absorbed at any stage of all rolling 
operations by the use of electric recording and automatic instru- 
ments.” It was pointed out that an exact record, and control (in 
the sense of power of regulation), were different things. Worse 
stil a claim of reduction of power by the Ilgner system was 
untenable. The total power actually requircd at the rolls must be 
the same, but the rate at which this power would be delivered 
from the main station would be profoundly modified. Finally, the 
suggestion that several subsidiary advantages may become 
apparent" was attacked as visionary, and inherent but not immedi- 
ately apparent di-advantages were hinted at. 

For the defence, which was fairly evenly interweaved with the 
attack, it was pointed cut that the Ilzner system equalised the 
power output, and rendered an intermittent demand for power 
continuous. Mr. Robert Hammond urged that the load factor was 
the dominant item, and asked how the fuel consumption in the 
installation described compared with the outlay in other cases; it 
was also necessary to know the capital outlay and cost of depreciation. 
In designing these installations with fly-wheel .reserves, it was 
essential that the peak loads shonld be of short duration. Also, as 
an electrical engineer, he did not like liquid resistances, and asked 


THE CONTINENTAL 
ELECTRICAL ENGINEERING INDUSTRY. 


/ 
AN IMPROVEMENT IN THE FiNANCIAL RESULTS. 


——Ó— — — 


THE fact that most of the electrical engineering companies in 
Germany are able to show improved financial results for 1906, at all 
events in 80 far as the annual reports and balance-sheets have been 
published down to the present time, indicates that the trade of 
that country, when regarded as a whole, was in a flourishing con- 
dition during the year. It is impossible to say definitely whether 
the development is due solely to the demands of the inland 
market, or whether the export trade bas. also participated in the 
progress, although it is probable that the home trade is responsible 
for the major portion of the increased turnover on account of the 
general industria] prosperity. 

The other principal countries on the Continent also appear to 
have shared in the favourable course of international trade. 
Several of them have new treaties of commerce in operation, and 
under these the duties on the imports of electrical machinery and 
apparatus are higher than those obtaining under the old régime. 
As these treaties only came into force in March of last year, it will 
be obvious that the period down to the end of 1906 is too short to 
allow of any conclusions being drawn as to the effecta which they 
may have had, either in assisting in the development of native 
industries in the countries concerned, or in checking imports of 


DIAGRAMS TAKEN WHEN ROLLING 18-INCH GIRDERS. 


SPEED DIAGRAM OF THE DIRECT COUPLED ROLLING MILL MOTORS. 
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for a D.c. motor in the middle of the motor-zenerator equipment in 
place of the three-pbsse motor. Another speaker contessed that 
the paper appealed to him very forcibly as indicating the right 
direction. They might sit there all day and talk about pounds of 
steam, but that was futility. Mill stoppages were inherent in all 
steam works. It was all a question of load factor, and the local 
circumstances of how many mills, how grouped, how equipped, and 
how loaded. Cogging mills were idle for hours in each day. A 
central power station with its improved load factor must certainly 
supersede isolated engincs. 

Mr. C. H. Merz said that the Ilgner system was not “an elec- 
trician's job," but a thoroughly mechanical affair, and disagreed 
with Mr. Hammond’s aversion from liquid resistance controllers. 
Reviewing the points at issue, he said that two questions arose. 
First, was there any economy or advantage in electricity per se for 
driving rolling mills? Quite apart from possibilities of steam 
saving, they must remember what the electric motor had achieved 
in accelerating trains. Secondly, as to the cost of the power itself, 
the Ilgner system was merely a leveller of power, and improved 
the load factor. Of all studies to be commended to the manu- 
facturers, that of an equalised load factor was the most important. 

Finally, Mr. D. Selby-Bigge asked leave to defer his detailed 
reply. He recognised the incompleteness of his paper upon 
the subject of coste, but he was not in a position to communicate 
these details until they had been presented to в German institu- 
tion. At the forthcoming autumn meeting of the Iron and Steel 
Institute in Vienna, members would have an opportunity of seeing 
an installation, and he would then supplement the present paper 
by another dealing fully with these and other facts. 


`` DIAGRAMS READ FROM RIGHT HAND SIDE. .: 
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machinery and plant from competitive nations, and notably 
Germany. In fact, а year or two must necessarily elapse before 
any correct comparisons can be made, or any definite conclusions 


arrived at on the subject. 


GERMAN COMPANIES. 


The directors of the Hartmann & Braun Co., of Frankfort-on- 
Main, state in their annual report that the considerable increase in 
orders which characterised the opening of 1906 continued 
throughout the year. As compared with 1905, the value of the 
turnover in electrical measuring apparatus last year advanced by 
30 per cent., and several new types were placed upon the market. 
The financial results are as follows for the past two years :— 


- Sew 


1906. 1905. 
Share capital ... £85,000 £85,000 
Loan capital ... 43,000 — 
Gross profits ... 76,448 59,630 
Depreciation ... 14,985 8,371 
Net profits 25,698 20,493 
12 10 


Dividend, per cent. » 


The company now possesses 350 patents, trade marks, &c. 
although the patent account bas been entirely written off. The 
inventive activity in the laboratories proved to be fruitful, but the 
briskness of business compelled the postponement of its utilisa- 
tion to some extent. As in former yeare, the directors again com- 
plain of the insufficient advent of well-trained mechanics. An 
attempt is being made to overcome the difficulty by the training of 
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pupils in the instruction shops which the company first established 
in 1905 specially for this purpose, and 20 pupils are now under- 
going methodical instruction. The report adds that the present 
year hag witnessed a further augmentation in orders, and the com- 
pany is now under the necessity of increasing prices,by 5 per cent. 
owing to the rise in raw materials. It is also essential for 
extensions of the works to be made in order to manufacture on а 
more rational basis, and the hope is expressed that these will be of 
advantage even if, as many apprehend, an economic depression 
sbould take place in the near future. 

The Bergmann Electricity Works Co., of Berlin, is gradually 
developing into an extensive undertaking from the points of view 
represented by share capital, volume of business and remunerative- 
ness. In 1904 the share capital reached £425,000, in 1905 
£500,000, and in 1906 £700,000, whilst in the present year a further 
increase to £900,000 is taking place; and the dividend in the 
three years mentioned has been 18 per cent, According to the 
directors’ report for 1906, it was only possible to meet the re- 
quiremente of customers by in part working night shifts, and 
many transactions had to be declined owing to the short period 
stipulated for delivery. The latter difficulty has now been over- 
come by the starting of а new works. The value of the turnover 
last year was £800,000, as compared with £660,500 in 1905 and 
£535,500 in 1904. The accounts show the undernoted figures for the 
past two years :— 


1906, 19Ө». 
Share capital ... £700,006 £500,000 
Depreciation provision zs 66,455 50,794 
Net profits 106 . 115,226 105,380 
Dividend, per cent. ... i 18 18 


The share capital paid up at the end of 1906 was £558,500, 
and the amount participating in the dividend is £500,000. The 
report states that the machine department again favourably 
developed, especially for large machines, and owing to the good 
prospects for steam turbines, an additional shop is to be built. At 
present high-pressure steam turbines on the Rateau system are 
being constructed up to an output of 4,000 H.P. The installation 
material branch has made good progress, the meter department 
was started in May of last year, and the manufacture of metallic 
filament lamps has been undertaken, whilet a site has been obtained 
for the erection of metal works to meet the needs in respect of 
copper and brass manufactures. The increase in the French 
Customs duties has induced the company to form the Société des 
Usines Electriques Bergmann for manufacturing in France, and 
a factory for the purpose has been rented in Paris. The report 
adds that the degree of employment was never better than it is 
at present, the quantity of orders at the beginning of the current 
year was twice that obtaining at the opening of 1906, and orders 
have continued to arrive in satisfactory numbers. 

The report of the Deutsche Kabelwerke Gesellschaft (German 
Cable Works Co.) of Rummelsburg, near Berlin, shows that the net 
profts realised in 1906 amounted to £23,744, after writing off 
£3,307 for depreciation, as compared with £8,976 and £2,096 
respectively, in the, period of seven months composing the pre- 
ceding financial year. It is proposed to pay a dividend of 7 per 
cent., as contrasted with a distribution at the same rate per annum 
for the seven montbs of 1905, to appropriate £9,000 for the purpose 
of additional depreciation, as against £3,500, and to carry the 
balance forward. Tbe share capital amounts to £175,000, and 
represents an increase of £75,000 over 1905. The additional capital 
participates to the extent of one-half of the dividend for the past 
year. The report states that a further satisfactory development 
took place in the business of the Union Cable Co, that the 
Rummeleburg Works are briskly employed, and that the orders in 
the current year indicate a considerable increase over the same 
period of 1906. 

The report of the Mix & Genest Telephone and Telegraph 
Works Co., of Berlin, points out that the disproportion between 
sales and profits, which still continued during 1905, was largely 
surmounted in 1906 asa consequence of the agreement arrived at 
between the influential firms in regard to the raising of prices. It 
is expected that the new works will soon be finished, so that the 
transfer will be able to take place late in the summer, and a 
material improvement in the economic position of the undertaking 
is expected to result from the consolidation of all the manu- 
facturing branches. The accounts show profits amounting to 
£43,850, as compared with £32,756 in 1905. After making pro- 
vision for depreciation to the extent of £10,952, as against £10,258 
in 1905, the balance allows of the payment of a dividend of 9 per 
cent. on the capital of £250,000, as contrasted with 8 per cent. in 
the preceding year. The current year has, во far, answered expecta- 
tions, although a hampering influence is now beginning to make 
itself felt, owing to the operation of the new treaties of commerce. 
Steps ate, however, being taken in the direction of the transforma- 
tion of these foreign businesses, in order to prevent the disadvan- 
tageous effects of the higher import duties. 

The Suddeutsche Kabelwerke (South German Cable Works Co.) 
Gesellschaft, of Mannheim, realised in 1906 the good results which 
the directors bad expected. In the course of their report it is 
mentioned that the volume of business was materially greater than 
in the preceding year, and the plant was well and uniformly 
employed. The company had to contend with considerable increases 
in the prices of raw materials and of wagee, but the rates for manu- 
factures were frequently not able to respond to an equivalent 
extent. The accounts indicate net profits of £29,572, as compared 
with £23,458 in 1905, and a dividend has been declared at the rate 
of 8 per cent. on a capital of £150,000, as contrasted with 74 per 
cent. on £120,000 in 1905. The future is said to depend upon 


developments in the general course of business, the price movementa 
of raw materials and manufactures and the condition of the money 
market. 

(To be concluded.) 


A MODERN SHIP-LIGHTING INSTALLATION. 


ONE of the most recent additions to the fleet of the British India 
Steam Navigation Oo. 18 the ss. Rohilla, built by Messrs. Harland 
and Wolff. This ship is provided with а very complete electric light 
installation, which was fitted by Messrs. J. H. Holmes & Co., of 
Newcastle-on-Tyne, to whom we are indebted for the following 
interesting details. 

The generating plants, of which there are two, are fixed one on 
each side of the engine room, at the after end of the starting plat- 
form ; each consists of a Paul compound high-speed engine rated at 
100 B. H. P. (100 lb. steam pressure) at 450 B.P.M., and coupled to a 
Holmes multipolar generator having an output of 685 amperes at 
100 volts pressure. | 

The main switchboard is fixed about midway between the two 
generating plants and is supported on stout angle-iron uprights, 
fixed 2 ft. 6 in. from the bulkhead. 

The panels are of enamelled slate mounted in а teak frame ; the 
generator switchgear includes two marine-type voltmeters and 
ammeters, two р.р. 700-ampere main switches and р.р. fuses, and the 
circuit switches, 13 in number, are of the 100-ampere change-over 
chopper type, so arranged that any circuit can be run from either 
machine. 

The installation, which is carried out on the double-wire system, 
comprises 715 16-c.P. lamps ; 69 12-in, bracket-type fans, one being 
fixed in each state-room ; 18 ceiling type fane, with blades of 36-in. 
sweep, which are fixed in the saloons, smoke rooms and public 
rooms; 5 24-н.р. Holmes motors, each driving a Sirocco fan for 
ventilating the passengers’ accommodation, state rooms and the 
different 'tween deck spaces, which latter are fitted up for the 
carrying of troops. 

The lighting of the ship is divided up into ten circuits at the 
main switchboard, and includes а police circuit and а day light 
cireuit; the cabin fans are on an entirely separate circuit from the 
lighting. The motors for driving the ventilating fans are also on 
two separate circuits. 

The wiring of the vessel is carried out on the “ distribution 
box" system. А pair of mains are run from each separate circuit- 
switch on the main switchboard, to a section box fitted with D.P. 
fuses and s.P. switches. The branch circuits are further sub- 
divided by running a pair of mains from each of the D.P. fuses 
on the section board to a sub-section D.P. fuse-box, for sub-dividing 
the lights into groups of not more than six lamps, fed through 
special connection boxes. 

The distribution fuse-boxes fixed in the passengers' accommoda- 
tion and officers’ quartere, are enclosed in polished teak cases with 
glazed fronts; those fixed in the engine and boiler rooms, exposed 
positions and 'tween decks, are enclosed in cast-iron cases with 
hinged water-tight doors, the boxes being lined with asbestos. AM 
the fuses are of the porcelain bridge type. 

The cable used throughout the ship is 1,200 megohm quality. 
The mains and sub-mains are lead-covered, armoured and braided 
overall. The cables, on leaving the engine room, to run forward 
and aft through the 'tween decks, are further protected by encasing 
in steel troughing, arranged with а removable cover, so as to 
easily accessible, and to meet the Admiralty requirements in the 
event of the vessel being chartered for the carrying of troope. 

The branch wiring througbout the passenger accommodation and 
officers’ quarters consists of 7/23 twin wires, heavily lead-covered, 
and is neatly clipped up to the decks or panelling with brass clips 
and screws. ` 

For branch wiring in the engine and boiler rooms and other 
machinery spaces, including crew’s quarters and ‘tween decks 
lighting, 7/23 twin wires, lead-covered, armoured and braided 
overall are used, clipped up to the underside of the decks or steel 
casings with steel saddles, and fastened with brass-tapped screws. 

The тееп decks are specially fitted out to meet the Admiralty 
requirements, in the event of the vessel being chartered to carry 
troops, and are exceptionally well lighted, some 150 lights being 
fixed. The fittings are substantial, of the tlat back type in cast- 
brass and made portable, the flexible cables being protected by 
metallic steel tubing. The socket connections are fixed on the side 
of the beams close up to the deck and near the hull of the ship, 80 
that when the vessel is not carrying troops the fittings can be 


' detached and stowed away. 


An electric bell installation, comprising 108 pushes, is fitted 
in the first-class accommodation, and rings to indicators fixed in 
the pantries and smoke rooms. : 


Royal Institution.—At the Royal Institution on 
Friday last, Mxssrs. JonwsoN, Маттнку & Co., LTD. exhibited 
specimens of their iridium and rhodium basins, tubes, &c.; they 
have succeeded in producing these metals, hitherto practically 
unworkable, of such extreme purity as to enable them to be used 
for the manufacture of such apparatus, which bave a very high 
melting point, and are almost unattacked by acids, The firm also 
showed apparatus of fused silica made by an English firm. 
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СЕС“ : 
PUBLICITY: ANOTHER POINT OF VIEW. 


[COMMUNICATED.] 


(Continued from page 709.) 


нк question of making blecks is a very important one, as 
$ have already shown, and the manager of a publicity 
department should have some artistic knowledge in order to 
arrange his illustrations suitably. Most large firms employ 
А pher of their own, ог, at least, have someone in 
their employ who can take photographs, although this is not 
always the same thing. If this person can be attached to 
the publicity department so much the better, as the firm’s 
goods can be then always photographed with the ulterior 
object of process reproduction. For this and general adver- 


article should be photographed, and good prints kept in a 
slip-mount album and properly registered. Those prints for 
which there is likely to be a demand may be stocked in 
quantities and filed in a suitable manner, being printed. on 
blue, dekko or silver paper as required. When it is intended 
to make а block from a photo, the latter should be carefully 


advantage be cut out, and where retouching or Bpotting-out 
is required, in order to show the article or view in question 
to best advantage. No rules can be laid down in this con- 
nection ; the publicity man must learn by experience how to 
make the best kind of block from a photo. 

The keeping of blocks is no less important than their 
making. Ав blocks accumulate, if they are not kept ina 
methodical manner, confusion soon reignssupreme. For this 
purpose again, а ledger is of little use; something more 
elastic 18 required, so that a block may be found at once, 
Sometimes the card system is invoked, but as no system is 
of much use unless the illustrations are shown, the card 
system is limited if the blocks attain any great size. Further, 
it is only possible to look at ойе card at а time. The writer 
bs found that the most comprehensive system is to divide 
the blocks up into classes according to the firm’s manu- 
factures, and to number the blocks consecutively (as they are 
made) placing a class index letter against each number, 


128 4 


Jones - Smith 


— — — — 


778.06 5/12/06 


Block 


T 21 
Air Cooled 
Transformer. 


тн keeping a guard-book for each class. For instance, all 
ocks of tranformers might be numbered T1 and upwards ; 
: Would go in a separate set of drawers, and the guard- 
Would be labelled ‘Transformer Blocks,” As each 

fen “received, an impression is pasted in the book with a 
Т а inches of space for the necessary endorsements. 
i E consist of title, block number. and quantity 
E of the same kind. If a duplicate block.is made 
Then (ERE 18 crossed out, and the number 2 added. 
re block is sent to a printer, or elsewhere, this can 
bet with the date of loan ; when the block is returned 
i a 18 merely crossed out. It is thus possible 

à glance how many copies of each block are out, 


snd where they are. The accompanying sketch indicates how 


tising purposes, every standard article and every special — 


examined in order to ascertain what part, if any, can with 
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а page in the guard-book may appear, and shows that two 
of the four blocks are out,and where they are. The best 
method of numbering blocks is to use a punch and mark 
them on the side. Labels stuck on the back either come off 
or are pasted over by the printer's * packings.” When- 
ever a block is sent away, an advice and receipt note should 
be sent with it. When the latter is returned duly signed, 
it should be pasted on the advice note-book, so that it is a 
permanent record of the receipt of the block. Some firms 
find it necessary to lend many of their blocks to retail 
customers and others for use in price lists; in fact, they 
maintain a large floating stock of blocks, and if a sharp eye 
is nob kept on these, considerable expense may be involved. 
A whip-round may be posted at monthly intervals for the 
return of blocks on loan; another method is to debit al! 
blocks to the borrowers, and to credit them when returned. 
The latter method has two disadvantages; it militates 
against the borrowing of blocks, and so against free adver- 
tising ; it also conduces to an unnecessary amount of book- 
keeping. The more facilities that are given for the loan of 
blocks, the more widely will the firm’s goods be known. 

A publicity department manager has to know how to draw 
up good Press notices and articles. He will find his personal 
acquaintance with the Press of considerable value in this connec- 
tion, but he must not presume upon this by overdoing the Press 
notice business, even if he is an advertiser. No amount of 
advertisements will make it worth an editor’s while to insert 
too many trivial notices about the firm's doings. In some 
quarters this is almost overdone now, and readers are not all 
interested in these matters. The art of writing Press notices 
is to make a readable paragraph or article on something of 
real interest, and to weave in the advertisement in в not too 
ostentatious manner. Blatant and vulgar announcements 
and the use of grandiloquent epithets, with verbose trumpet- 
ings, only defeat their end, if they even manage to pass the 
editorial blue pencil. Press notices should always, if 
possible, be illustrated. If they are sent to more than one 
paper, it is as well to word them differently, to send different 
illustrations, and to let the editors know this; they will be 
more ready to insert the notice or article, if they feel that 
they have something exclusive. For this reason’ carbon 
copies are better kept in the office; they“ give the show 
away." A good technical journal will generally be found 
ready to send its representative to obtain particulars of any 
really interesting engineering job at its own expense, if it 
has the exclusive rights of first publication. Press journeys 
e bloc are usually a mistake, because no editor gives the 
some amount of attention to a subject that he knows all his 
competitors will treat of. But if such journeys are organised, 
all information, photos, drawings, é&c., should be ready before- 
hand; and the tyro should remember that, pressmen’s first- 
class fares and meals should be paid for. di 

(To be concluded.) 


—  — 
THE MUNICIPAL ELECTRICAL’ - 
| INSTALLATION OF ROME.” 


Ir is wel-known that Rome is supplied with electricity 
for lighting and power purposes by the Anglo-Roman Cóm- 
pany for the Illumination of Rome with Gas or Other Systems, 
The prices have, however, always been considered somewhat 
high, besides which there are many side streets that have 
not been dealt with at all, and some new parts of the town 
are not touched by the company. | 

The Technological Office of the City of Rome has, there- 
fore, proposed a municipal electrical undertaking, some 
particulars of which we think will interest our readers. 

The municipal project is composed of three schemes ; the 
first scheme provides a steam generating station with three 
units each of 1,500 Kw., two of which might be at work 
with the third in reserve, for the purposes of lighting all 
the streets and squares actually lighted at present with 
petroleum or gas, together with а network for private 
distribution in the zone which is not yet served by the 
Company, the selling price being fixed at 35 centimes 
per KW.-hour for lighting, and 15 centimes per Kw.-hour 


for power. r 
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— These tables indicate clearly that the undertaking ig 
aR wr tll - M к “ e 
An — likely to become a source of considerable profit to the 
— — municipality. 
койу p l'he first two drawings accompanying this article correspond 
~ — to the work estimated for under the first scheme. The third 
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CR: SECTION TH H THE PROPOSED MUNICIPAL POWER Station, ROME | 
The second scheme provides generating plant for three drawing shows the complete 
1,500-KW. sets, as above, plus two 3,000 KW. sets capable power station for Scheme 3. 
of dealing with a maximum load at any time of 7,000 Kw. In the large modern stations 
with ample reserve; this would deal with two-thirds of built outside the city on suit- 


the supply now derived from the Gas Company, and wouid 
also supply power for the additional tramways which are 
projected for the City, the price for the latter being fixed at 
7 centimes per KW.-hour measured as three-phase current. 

The third scheme provides for a central station with 
28,000-xw. of steam plant installed, 24,000 of which might 
be reckoned for providing the maximum load with 4,000 in 
reserve, together with a hydro-electrical installation which 
would be capable of delivering 10,000 Kw. to the City. 
This scheme is proportioned for lighting a City of a million 
inhabitants with 350 км. of streets and supplying an electric 
traction system with 500 cars. The energy would be 
generated and distributed on the three-phase system. 

The price under this scheme would be 15 centimes per 
KwW.-hour for lighting, and from 80 to 120 lire per year 
per H.P., or 10 centimes per KW.-hour for power. 

The principal figures composing the estimates are given in 
the following table :— 


TABLE I. 


4 


Scheme 1. Scheme 2. Scheme g. 


Lire Lire Lire 
1. Ground and cost of transfe 105, 000 105.000 
2. Building work  ... om 340,000 | 4' 0,000 
3. Boilers and accessories 350,000 800,000 
4. Turbo-generators and a:ces- 
sories А тИ на” 650,000 | 1,430,000 | \ 8,080,000 
5. Switchboards and acces- 
sories з see 45, 000 78,000 
6. Office, test room, meter | 
equipments BNA 2: | 90,000 165,000 
7. Primary network ... ' 480 000 880,000 | 3,000 000 
8. Transformer stations ` 190.000 530,000 | 2,000.000 
9. Secondary network | 1,025,000 | 2,115,000 | 5,000,000 
10. Illuminating apparatus. 180,000 | 520,000 | 1,500,000 
11. General expenses and un- | 
foreseen - 2 | 250,000 597,000 | 2,120,000 
12. Working capital. ...| 1,000,000 | 1,800,000 | 8,300,000 
18. Cost of bydro-electric in- | 
stallation ... m — — 8,000,000 
Total Lire | 4,605,000 | 9,500,000 | 33,000,000 
TABLE П.--Острот. 
M | Maximum demand Annual consumption in 
in kw. Kw.-hours (thousands). 
Scheme © 1 | à | 3 | 1 | 2 3 
= тазы eee „ — 
Pablie lighting 310 1.045 | 2.5% 880 3,100 6,600 


Private lighting 1,110 3,370 | 16,000 | 1,340 4,950 18,700 


Motive power. 320 800 7,000 1,200 3,100 | 29,000 
Power for tram- | | | 
ways — | 1,075 | 5,000 — 5,000 | 17,000 
Losses 2860 710 2,500 980 | 2,160 | 8,700 
Totals | 4,400 18, 310 | 80,000 
| | 


2,000 | 7,000 ' 34,000 
| i 


| 
i 
| 


abie sites with ample water for 

condensing purposes, distributing by means of trans- 
former sub-stations with secondary networks, and using steam 
turbines and large boilers automatically stoked, immense 


TABLE IIL—BALANCE SHEET. 
REVENUE. 


"e | Scheme 1. Scheme 2. Scheme 3. 


Expenses saved by lighting ! Lire Lire Lite 
with electricity instead of | 


gas, petroleum, dc. ... .. | 411,243 | 1,183,000 , 2,100,000 
Expenses saved for lighting | 

public buildings € .. 123,000 135,000 300,000 
Expenses saved for motiv 

power 150,00 | 140,000 700,000 
Revenue from private lighting | 399,000 | 1,410,000 | 2,700,000 
Revenue from motive power. 105,000 | 360,000 1, 500, 000 
Revenue from tramways es — 350,000 1, 200,00) 
Meter rents and installation 

charges Ея - .. | 135,000 | 260,000 | 1,550,000 
Other sources 100,000 230,000 400,000 

Lire | 1423.243 | $088,000 | 10,450,000 


Totala ТОИ 
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BALANCE SHEBT (continued). 
WoRKING EXPENDITURE. 


— 


== Scheme 1. Scheme 2. | Scheme 8. 
Lire Lire Lire 

Coal and other combustibles .. 213,600 | 792,000 860,000 
Hydro-electric standing charges ia — 110,000 
General expenses кет cat 125,200 | 298,600 585,000 
Street works repairs 46,700 123,000 220,000 
Internal repairs... 6,100 | 7,600 | 20,000 
Maintenance os se 44,471 82,000 500,000 
Depreciation .. 131,775 | 310,000 | 1,000,000 
Capital sinking fund 179,595 370,500 | 1,330,000 
Taxes e 50,550 | 105,000 300,000 
Sundry expenses 80,000 98,390 320,000 
Balance 514,352 1. 181,000 5,205,000 

Totals ... .. Lire | 1,423,243 | 4,068,000 , 10,450,000 


economies have been obtained, labour charges are reduced 
to а minimum, and capital costs can be brought down to 
300 lire per KW. installed. The cost of the network 1s 
diminished in almost the same proportion by using high 
voltage with the three-phase system and the advantages 
now offered in systems of distribution. The combination 
of steam and water-driven electric plants also adds to 
economical working, the latter being able to take the all-day 
load, whilst the former can be drawn on at the times of 
extra heavy load. All these considerations will, it 1s 
thought, effect a notable reduction in the cost of production. 

As regards the schemes previously referred to, the water- 
tube boilers will work in conjunction with economusers, 
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up together. 
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superheaters and automatic stokers, producing steam at a 
ressure of fourteen atmospheres. The first installa- 
tion would include two batteries each of two boilers, 
any one capable of producing 8,500 k.g. of steam per hour, 
burning about 1,200 k.g. of coal. The steam-piping is to 
be of steel covered with asbestos non-conducting material, 
and will be run in a channel under the floor with suitable 
covering plates. 

The switchboard will be in two galleries, divided up 
into separate compartments, each containing interchange- 
able apparatus, and each one independent of the other. 
In the construction neither wood nor marble is to be used, 


Lap-Welded Boilers.—An explosion has recently taken 
place in Massachusetts which is attributed to alap-welded boilerseam. 
A statement is made in Power that 60 per cent. of the boilers in the 
East, by which we believe are meant the New England States, are of 
the lap-welded type. No doubt the idea of welded boiler seams is 
seductive. So much material and labour can be saved by welding 
the edges of two plates, which must otherwise be joined by a butt 
cover strap, fixed by many rivets in laboriously drilled holes, with 
the result that with an addition of a considerable percentage to the 
weight of the boiler, about as large a percentage of the strength of 
the solid plate must be sacrificed. Now in a perfect weld there is 
no increase of weight, and there is little loss of strength, 
but who is to guarantee the perfect weld? Steel is at 
best a material which is by no means readily weldable. 
It can be excellently welded for the purposes of furnaces under 


PLAN OF THE FIRST SECTION OF THE PROPOSED MUNICIPAL POWER STATION, ROME. 


and the exposed parts and the levers are to be metallic 
and connected to earth. 

The lower gallery will contain the feeder switchgear, 
with measuring and registering instruments, and with 
switches operated by motors. 42 

The upper gallery will be devoted to the generator 

switchgear. 
The system of distribution has been settled as three-phase 
at 6,000 volts, with static transformers reducing the pressure 
to 220 volts between phases, or 130 volts from any phase 
to the neutral conductor. It is intended to use four, cables 
for the secondary network. — — — 

The primary network leaving the station will con- 
sit of four feeders. The latter 
are designed so that the- average 
loss during fall load will not ex- 
ced 3 per cent., and are of a 
sufficient section to permit of three 
carrying the load should one break 
down; and, by means of switchgear 
suitably housed along the run of the 
feeders, it is possible to cut out and 
interchange sections of the feeders. 

The secondary network will be con- 
structed in distinct zones, which can 
be worked independently or connected 
t Hand regulation will 
provide for varying the pressure in 
accordance with the load, so that con- 
stant pressure may be maintained at 
the points of consumption. The tech- 
nical office of the city has allowed 
ample margin in making the calcu- 
lations for all legitimate charges 
and has made reasonable provision for 
contingencies, 

he Common Councillors of Rome have unanimously 
approved the project. 
— ̃ — 
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Will,—The estate of the late Mr. George Herring has 
en sworn at £1,371,153 gross. 


compressive stress, but even a couple of bricks laid together with 
a rubbing of sand between them will carry a load, and yet not 
bear tension. We believe there are no high-pressure boilers in Great 
Britain which depend on the tensile strength of welds for their 
safety. Two other comparatively recent American boiler explo- 
sions are also said to have been due to lap-welded shells. We 
should not put faith even in welded wrought-iron, though this can 
be welded more certainly than can steel. But even if a weld can 
be made good and sound, can it be imagined that in the stress of 
the workshop every weld is likely to be so? The welding smith 
might suspect a doubtful weld, and hesitate to declare its nature, 
and it would pass on. Safety in such things should hardly be left 
to chance in commercial engineering. With rivets and modern 
methods of rapid boiler building, boiler shell plates are all 
drilled together. They go together truly for riveting, and can 
hardly get wrong. Riveting is comparatively slow work and 


` Key PLAN oF COMPLETE MUNICIPAL POWER STATION, P&oPosED FOR ROME. 


errors would show up during progress, and a bad joint might have 
but little less than its proper strength. A riveted joint, in fact, can 
to-day be relied on to be near its expected strength. A welded 
boiler plate may stand for years, and finally fail because the scund 
fraction of the weld has become partly corroded away. It may 
stand for years and not fail under the usually foolish hydraulic test 
and then some day it will disastrously give way. No economy of 
construction will as yet warrant the use of a welded longitudinal 
seam in a boiler shell, even when of small diameter. 
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NEW PATENTS APPLIED FOR, 1907. 


Oompiled expressly for this journal by W. P. THox»soN & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom al) 
inquiries should be addressed. 


9,865. "Improvements in or relating to tremblers of induction-coils.“ THE 
ELECTRIC Іоміттох Co., Ltd., and F. Н, HALL. April 29th. 


9,866. "Improvements in and relating to speed-regulating devices for electric 
motor starters, and the like.” H. A. Lovks and H. G. Newman. April 29th. 


9,868. “Improvements in or relating to electro-magnetic circuit breakers.” 
Тнк ELECTRIC AND ORDNANCE ACCESSORIES Co., Lrp., and R. F. HALL, 
April 29th. 


9,874. ''Improvements in electric travelling pulley blocks or hoists.” J. 
Horr, trading as Holt & Willetts. April 29th. 


9,892. “Electric indicator—both visible and audible—of the condition of 
rallway signals in fog or storm." W. J. LuxToN. April 29th. . 


9,921. ‘Improvements in electric water-heaters." J. T. Howrrr. (Date 
&pplied for under Patents Act, 1901, May "th, 1906, being dateof application in 
United States.) April 29th. (Complete.) 


9,028. “Improvements in electrical impulse counting switches." H. J. 
Ковкктв. April 29th. (Complete.) 

9,950. Improvements in or relating to the прете ов or control of alternating 
electric current generators and of motors supplied therewith.” H. A. Mavor 
and MavoR & Сосгхох, тр. April 29th. 

9,962. “Improvements in and relating to electrically-operated signals." 
BririsH THoMsoN-HovsroN Co., LTD. (General Electric Co., United States.) 
April 29th. ` 

9,968. “Improvements in and relating to electrically-operated signals.“ 


BRITISH THomMson-Hovuston Co., Lr. (General Electric Co., United States.) 


April 29th. 

9.991. Multiple sockets for incandescent lamps." E. L. ELLIOTT. (Date 
applied for under Patents Act, 1901, May 18th, 1906, being date of application 
in United States.) April 830th. (Complete.) 

10,001. ‘Improvements in or relating to automatic railway signalling and 
train controlling apparatus." R. S. Kitson and W. KELLETT. April 30th. 

10,006. '*Switch gas lighter." A. T. PENDRILL. April 30th. 

10,007. Improved method of and means for altering the working speed of 
poly hase motors.“ SIEMENS Bros.’ Dynamo Wokks, LTD., and Н. B. PoxNDER. 

pril 30th. 

10,040. “Improvements in arc lamps." J. P. GLI. ois. (Date applied for 
under Patents Act, 1901, May 2nd, 1906, being date of application in France.) 
April 30th. Ө (Complete.) 

10,071. Improvements in supports for the filaments of incandescent electric 
lamps." BnirisH THomMson-Houston Co., LTD, (General Electric Co., United 
States.) April 30th. 

10,072. “Improvements in electric motor control systems." BRITISH THOM- 
son-HovUsTon Co., LTD. (General Electric Co., United States.) April 30th. 

e ч Improvements in electric telegraph apparatus.” W. SUTCLIFFE, 
May Ist. 

10,115. ‘Improvements in devices for closing or covering the slots or 
openings of the conduits of electric tramways or the like." W. S. G. BLAKE. 
May 1st. 

10,119. '* Improvements in and in apparatus for controlling electric cooking 
&nd heating apparatus and the like, and indicating when they are in use." 
G. M. NEWBERY and TIE BRITISH PRoMETHEUS Co., Ltp. Мау Ist. (Complete.) 

10.120. Improvement in and relating to a time limit electric fusible cut- 
out." R.HorpkN. May Ist. 

10,126. “Improvements in systems of electrical distribution by means of 
vapour electric apparatus." Р. H. THomas. (Date ned for under Patents 
Act, 1901, May 5th, 1906, being date of application in United States.) May lst. 
(Complete.) 

10,196. ''Interrupter for magneto-electric ignition apparatus.“ G. A. 
UNTERBERG and F. HELMLE, trading as the firm of Unterberg & Helmle. (Date 
applied for under Patents Act, 1901, August 11th, 1906, being date of application 
in Germany.) Мау 154. (Complete.) 

10,142. Improved dynamo-electric coupling." Н. Horsrr. Мау 18. 
(Complete.) | 

10, 152. Improvements relating to conversation counters in telephone 
exchanges." SIEMENS & HaLskE AkKT.GEs. (Date applied for under Patents 
Act, 1901, May 3rd, 1906, being date of application in Germany. May lst. 
(Complete.) 

10,126. “Improvements in electric heaters." H. LEITNER. May 186. 

10,171. “Improvements in and relating to controlling devices for electrically. 
operated winding engines." ALLGEMEINE EI. TKTRICITATS-GHS. (Date applied 
for under Patents Act, 1901, May 2nd, 1906, being date of application 
in Germany.) May Ist. (Ccmplete.) 

10,172. Improvements in electric signalling systems." BRITISH THOMSON- 
Hovston Co., Lro. (General Electric Co., United States.) May Ist. 

10,280, “ Improvements in methods of and apparatus for refining tin electro- 
lytically, particularly for extracting pure tin from alloys, wastages, residues, 
and the like, with the extraction of the foreign metals.“ О. STEINER. (Date 
applied for under Patents Act, 1901, February lst, 1907, being date of appli- 
cation in Germany.) May 2nd. (Complete.) 

10,259. * Improvements in or relating to wireless telegraphy.” F.W. Lg 
TALL. (P.C. Hewitt, United States.) May 2nd. 

10,270. “Improvements in and appertaining to ships’ telegraphs and the 
like.” R. Н. Dotcan and A. W. Bippy. May 8rd. 

10,298. ' Improvements in or relating to the puer heads of electric tram- 
cars and the like." C. W. CoLLIxS, W. J. Hayes and F. W. Watson. May ard. 

10,308. '*Combined magneto platform and engine hanger." T. SILVER. 
May 8rd. 

10,306. “Improvements in or relating to telephone systems." R. L. Murray 
and F. T. Jackson. May 3rd. (Complete.) 

10,828. “Method of and apparatus for determining the position of an object or 
the like which has been detected with the aid of Rontgen rays.” J. GILLET. 
(Date applied for under Patents Act, 1901, May 4th, 1906, being date of appli- 
cation in Germany.) May 3rd. (Complete.) 

10,356. “Improvements in and relating to electrical commutator machines." 
W. G. 8снмрт. (Date applied for under Patents Act, 1901, May 8rd, 1906, 
being date of application in Germany.) May 8rd. (Complete.) 

10,867. "Improvements in the electro-deposition of iron." 8. O. COWPER- 
CoLEs. May 3rd. 

10,869. ‘(Improvements in dynamo-electric machines." ATELIERS THOMSON- 
Houston (Anciens Etablissements Postel-Vinay.) (Date applied for under 
Patents Act, 1901, May 10th, 1906, being date of application in France.) May 
8rd. (Complete.) 

10,991. Electro-magnetie coupling, driving and speed-varying device.“ 
R. R. STEEL and R. L. HarrEksLEY. May 4th. 

10,406. “Improvements in junction boxes for electrical cables.“ W. T. 
HENLEY's TELEGRAPH Works Co., Lrp., апа W. H. NiCHOLS. 

10,431. “ Improvements relating to single-line intercommunication telephone 
systems.” І. B. Brannaum апа H. G. WHITE. May 4th. (Complete.) 

10, 440. Improvements in microphones for telephones.” R. C. BROWNE. 
May 4th. (Complete.) 

10,450. Improvements in and relating to electric resistances.” BRITISH 
Тномвох-Носвтом Co., Ltp. (General Electric Co., United States.) May 4th. 
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10,451. ''Improvements in and relating to electric motor control and appa. 
ratus therefor.” BRITISH THomson-Houston Co., LTD. (General Electric Co., 
United States.) May 4th. 

10,452. Improvements in and relating to systems of electric traction.” 
ALLGEMEINE ELEKTRICITATS-GES. (Date applied for under Patents Act, 1901, 
May 4th, 1906, being date of application in Germany.) May 4th. (Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of апу of these iflcations ша] be obtained of Messrs, W. P, 
THompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1906. 


COOLING AND VENTILATING OF DynamMo-ELEcTRIC MACHINES. Н. Chitty. 8,490 
April 7th. 

ELECTRIC Grow LawPs AND THE MANUFACTURE OF Same. Р. M. Justice. 
(Deutsche Gasgluhlicht Akt.-Ges. (Euerges.) 8,499. April 9th. 

STARTERS AND REGULATORS FOR ELECTRO-MOTORS. Johnson & Phillips, Ltd., 
P. J. Tunley апа L. Burn. 8,528. April 9th. 

ELEkcTRICALLY-WOUND CLOckS. J. M. Tourtel and H. Hatfield. 8,605. AprillOth. 

ELECTRIC TELEGRAPHY. A. E. Baronio, A. Muirhead and R. A. Edgar. 8,787. 
April llth. 

ELECTHICALLY-OPERATED APPARATUS SUITABLE FOR MAKING AND BREAKING 
ELECTRIC CIRCUITS AND АЗ A Мотов. E. W. Steljes. 8,801. April12th. ~. 

ELECTRIC CONTROLLERS. British Thomson-Houston Co. (General Electric Co.) 
8,995. April 12th. 

SELECTIVE SIGNALLING MECHANISM. W. Fairweather. (International Tele- 
graphic Call Co.) 9,068. April 17th. 

COOLING OR VENTILATION OF DvNAMO-ELECTRIC MACHINES AND THE LIKE. H. 
Chitty. 9,090. April 17th. 

SWITCHES FOR USE WITH THE TRANSMITTERS AND RECEIVERS OF ELECTRICAL 
SIGNALLING APPARATUS, A. T. Dawson and С. T. Buckham. 9,348, 
April 20th. 

Space TELEGRAPHY, J. 8. Stone. 9,781. April 26th. (Date applied for under 
International Convention, June 20th, 1905.) 

Spacek TELEGRAPHY. J. 8. Stone. 9,788. April 26th. (Date applied for under 
International Convention, June 20th, 1905.) 

BRUSHES FoR DynaMO-ELEcTRIC MACHINERY. Morgan Crucible Co. and C. W. 
Speirs. 9,794. April 26th. 

CURRENT DISTRIBUTING DEVICES FOR EFFECTING THE IGNITION IN EXPLOSION 
EwGiNES. H. de la Valette. 9,884. April 27th. 

PREPAYMENT MFCHANISM FOR Ове IN CONNECTION WITH RENTING OR HIRE 
PURCHASE OF ELECTRIC INSTALLATIONS OR OTHER STANDING CHARGES IN 
CoNNECTION THEREWITH. F.H. Merritt. 10,462. May 4th. 

AUTOMATIC SWITCH FOR PREVENTING EXCESSIVE CURRENT IN ELKcrric Motors 
AND CIRCUITS IN WHICH A VARIABLE ELECTRIC CURRENT FLOWS. A. Stewart. 
10,467. May 4th. 

GENERATORS, CONVERTERS AND ALTERNATE-CURRENT -MoTors, V. A. Fynn. 
11,298. May 14th. 

BLOCK SIGNAL SYSTEMS FOR RAILWAYS AND THE LIKE. British Thomson-Houston 
Co. (General Electric Co.) 11,497. May 16th. 

ELECTRIC HEATING AND CooKING APPARATUS. R. H. Cripps. 18,0302. N 

IGNITION DEVICES OF THE CLAs8 KNOWN A8 Ci GAR LIGHTERS. J. G. Toufnier. 
15,280. July 4th. (Date applied for under International Convention, 
September 25th, 1905.) 

ELECTRIC Pusk-Boxks. H. J. Herberts and C. A. Herberts. 18,086. August lith. 

OPERATION OF ELECTRIC CLOCKS BY MEANS OF ELECTRICAL Waves. M. Reithoffer 
and F. Moraweiz. 18,829. August 22nd. 

GALVANIC CKLLS. H. P. R. L. Pórscke. 21,348. September 26th. 

METERS FOR ELECTRICITY, GA8 AND THE LIKE. Allgemeine Elektricitats Ges 
29,201. December 21st. (Date applied for under International Convention 
December 28th, 1905.) 


1907. 


FRICTIONAL IGNITER FOR MINERS’ SAFETY LAMPS. P. Wolf. 3,885. February 16th. 

MANUFACTURE OF ELECTRIC INCANDESCENCE FILAMENTS FROM TUNGSTEN OB 
Mixturrs THEREOF WITH OTHER METALS. Siemens & Halske Akt.-Gea. 
4,814. February 27th. (Date applied for under International Convention, 
March 10th, 1906.) 

ELECTRIC Furnaces. Allmänna Svenska Elektriska Aktiebolaget. 5, 845. 
March 5th. (Date applied for under International Convention, March 
7th, 1906.) 


The McDonald Electrolyser.—Particulars are to hand 
from two American sources respecting а new electrolyser for the 
production of chlorine and caustic soda. Neither is very full of 
information, and even read conjointly, they still leave a number 
of unanswered questions of wide general interest. Attention must 
first be given to an article by Mr. J. R. Crocker in the February 
issue of Electro-chemical and Metallurgical Industry, which describes 
the plant installed at the New York and Pennsylvania Co.’s Paper 
Mill, at Johnsonburg, Pa. This has been in operation for over a 
year, and is rated as having a daily capacity of 16 tons of l 
powder and 65 tons of caustic soda. The electrical plant install 
comprises direct-current compound-wound dynamos giving 2,000 
amperes at from 180 to 270 volts, direct-coupled to vertical com- 
pound condensing motors. The chlorine gas is led away not toa 
lime chamber but to a chlorination tower, where it comes into 
contact with а milk of lime solution, forming a solution of calcium 
hypochlorite. It may be inferred that a diaphragm process is in 
use, a8 the caustic soda solution produced is taken to an evaporator 
for concentration and salt elimination. After eight months working 
the anodes had to be replaced. The other information bearing upon 
the subject is to be found in a paper contributed to Technology 
Quarterly by Messrs. E. B. Phelps and W. T. Carpenter, which 
states that the yield of available chlorine by this electrolyser 1s 
0:46 Ib. of chlorine per kilowatt-hour. Asa yield this is in no way 
remarkable, having been exceeded by several English processes. 
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MAY 24, 1907. 


No. 1,539. 


THE ELECTRICAL TRADE. 


ELECTRICAL engineering seems never to be free from some 
irritating complaint or aggravating disease. One almost 
wonders whether there ever were good times at all. When 
electricity was really in its infancy it had its troubles—had 
to cut its teeth, to learn to toddle, to learn an alphabet—ard 
manners. In its early teens it outgrew its clothes and got 
too big for its boots, for the reckless financier persuaded it to 
sow its wild oats, and grandmotherly governments the while 
lectured it and put legislative ironbands about it to keep it 
from expanding too well. Did it ever have really good 
health in all its parts at one and the same time, even during 
its youth ? Has it ever had such since? When those too- 
tight garments were split they put it into sacks which have 
never been comfortably and profitably filled out, and in 
these it has gone with an unsteady floundering sort of gait ever 
since. The east wind of competition has been a chilling 


shriveller. Our manufacturing business has been subjected to 


operations for appendicitis—some say it must suffer again and 
again in this way before it will be well again. Internal 
troubles often have been the cause of the ill-health, but the 
detailed diagnosis has been too difficult. The doctors and 
physicians have disagreed in their findings on the matter, 
and men in the street have their own various versions 
according to their point of view. 

Among other factors have been the constant changes in the 
science and practice of electrical engineering, which have 
brought endless anxieties and tribulations to the electrical 
manufacturer. To keep pace with new developments and 
change their methods so as to be in a fair measure in con- 
formity therewith, special measures have been adopted as an 
imperatively necessary course by those who have wished even 
to survive, but this getting into line has been a costly matter, 
and has stopped dividends and reduced capital. 

. To anyone who has watched the course of the electrical 
trade in this country at all closely, say during a couple of 
decades, many unsatisfactory reflections of the foregoing 
order must occur as he stands and looks backward. But it 
is the latest bulletin that is of greatest interest—retrospec- 
tive wanderings may not be freely indulged in at this junc- 
ture. The present position demands investigation, and we 
want to know the signs of the times and how to read them 
correctly. We should like to invite an expression of views 


from those actively connected with the industry as to the real 


extent of the existing evils and the possible remedies, 

The price of metals is, of course, a temporary hindrance 
to many branches of electrical deveiopment, as stated in 
Callender's report, which we printed last week. The limits 
of the electric tramway are, perhaps, being more definitely 
drawn, and proposed extensions abandoned, either to give the 
road to the motor-omnibus, or because estimates of loca- 
development have not been fulfilled. But the falling off in 
tramway work, as mentioned in the report of the Brush Co., 
has not been sufficiently compensated for by railway elec 
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trification, for that is unconscionably slow in coming. 
Electrical contracting seems to be going to small men— 
ironmongers, &c. Electricity supply is fighting against a 
gas competition that is keener than it ever was. 


Competition between home manufacturers of electrical 


plant, &c., has not eased off materially ; for the smaller 
lines of apparatus and materials a greater struggle is 
foretold ; competition with the foreign manufacturer in 
this country is ever with us, and promises from all accounts 
to become a harder thing to deal with than before. 

How about the foreign markets? Are we looking after 
these? We have over and over again emphasised the 
importance of those markets to British firms, in view of the 
altered and altering state of things at home. The companies 
that have been displaying energy and initiative far afield 
are being rewarded, but from information that reaches us 
from certain foreign markets, it is clear that the British 
manufacturer is not doing anything like the amount of 
business there that he might do, if he applied himself to the 
task in an enlightened and enterprising way. Take the case 
of Sonth America. German firms send out their represen- 


tatives armed with financial and other powers, in the exercise 


of which they are allowed full freedom. As we are informed, 
their technico-commercial and financial men in this way are 
enabled to secure concessions and to finance them, and their 
own works are benefited, while the British manufacturer 
fails to secure business which might be his were he to adopt 
a like procedure. | 

We know there are several of our bigger manufacturers 
who have done some work abroad, but it is our belief that they 
might be doing far more. Generally speaking, there is more 
profit to be obtained from contracts of this sort than is to be 
gecured from scrambling for home contracts, which everybody 
says leave euch a poor margin of profit. What isto prevent 
the British manufacturer from securing concessions and trade 
in our Colonies and in foreign markets? American and 
German competition have to be faced everywhere, but taking 
the position as it exists to-day, what better thing can be 
done than for our investors to put. their money into schemes 
promoted by British firms who will give work to British 
factories ? We invite the views of our readers. 


Tur Municipal Tramways Association 
made a political slip in approaching alone the 
Postmaster-General in the matter of the pro- 
posed new regulations. There was nothing 
at all, even in dignity, to be lost, but a great deal of added 
force to be gained by combination with the Tramways and 
Light Railways Association, and perhaps with the Associa- 
tion of Tramway and Light Railway Officials. They preferred 
to occupy an isolated position, even though an obviously 
important, and easily arranged, combination might have 
been effected. Instead of an extended and linked attack, 
we are spectators of an assault by sections which is not likely 
to give the enemy the idea that unity governs the actions 
of the opposing strategists. 

Rumours of skirmishes and of an impending battle having 
reached the council of the Т. and L.R.A., heralds were sent 
out, or, to drop a metaphor which tires, a letter was written 
to the P.M.G., in which he was asked to inclade members of 
the Association in the Conference which is to be held shortly 


Tramway Com- 
panies and the 
Post Office. 


by representatives of the G.P.O., the B. of T., and the 
M.T.A. To this the P.M.G., snatching his advantage, 
replies that not being sure of the movements of the main 
body he is not able at the present moment to give facilities 
for joining forces, but he will have much pleasure in smash- 
ing the T. and L. R. A. in detail if they will be good enough 
to name their champions. [The metaphor seems to have 
returned. ] 

„The Postmaster-General feels that a careful examination 
of the proposals he has made would convince those interested 
in tramways that they involve nothing inimical to their 
intereste.” Possibly that is quite true, but we are reminded 
by something in the phraseology of the methods of examina- 
tion and persuasion which were employed by the Duke of 
Alva in the conversion of Netherlandish heretics. 

We are convinced that the case against the P.M.G. 
could have been put much more strongly had the whole body 
of tramway interests been joined together; and we hope that 
petty jealousy, or the irreconcilable opinions which seem to 
be inevitable when municipalities and companies are engaged 
in the same work, will not in future weaken or prevent a 
combination against external foroes which threaten the whole 
industry without distinction of opinion. 


| THE settlement of the electric lighting 
The Paris 


Lighting question in Paris, to which attention was 
Question. diawn in our issue of April 5th, has now 


been followed by the provisional constitu- 
tion of the Compagnie Parisienne de Distribution d'Elec- 
tricité, which is to undertake the future supply of light and 
power until the year 1940. The new company has 
M. Richemond, of the Edison Co., as president, and M. 
Dénac, of the Danque de Paris, and M. Villars, of the Union 
Parisienne, as vice-presidents. The period between next 
November and the end of 1913 is regarded as the transitory 
term, during which the new company will proceed to establish 
generating stations and lay cables. During that time the Sectors 
will continue to produce and supply energy at the reduced 
charge of 7 centimes per hectowatt-hour for lighting and 3 
centimes for other purposes, whilst the lighting rate will be 
further reduced to 5 centimes in 1914. At the end of 1913 
the main cables belonging to the Scctors will pass into the 
possession of the Municipal Council without more ado,. and 
the latter has the right to purchase the sub-stations, 
distributing mains and meters, apparently for the purpose 
of the new company. The initial capital of the company ie 
merely £80,000, а sum which is needed for the guarantee 
of the concession. The existing sectors participate to the 
extent of 55 per cent., and the remainder has been subscribed 
by the group represented by the Banque de Paris, Schneider- 
Mildé (Creusot) and the Société d'Electricité de Paris. After 
the receipt of all the official consents the company will raise 
the share capital to £2,000,000, and this will be increased, 
it is expected, to about £6,000,000 in 1914,and to £8,000,000 
at a later period. 


Messrs. MERTOx's interesting circular 
of copper statistics is again to hand, and 
does not indicate any very marked change in the situation. 
Stocks are somewhat down on the showing for April 30th, 
the quantity in England and Franceand afloat being 11,608 
tons, as against 12,958 at the end of the previous fortnight. 
The figure under supplies to England and France from Spain 
and Portugal is remarkably low, only 210 tons, being an 
equivalent quantity to that of April, 1906, when the price 
was only £85. Australia still shows a good-output—1,900 
tons. ‘ | 
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Re-shipments аге still high, 350 tons being transmitted 
from Liverpool and Swansea to America during the fortnight 
ending May 15th. There isa slight increase in the quantity 
afloat from Chile, being 2,100 tons, as against 1,975 for 
April 30th, while some of the metal afloat from Australia 
seems to have been delivered, the figures being 3,550 against 
4,000 for April 80th. 

The price is fairly firm, £102 7s. Gd., and the general 
tendency of the figures is in the direction of low supplies, 
It will be necessary to await the figures for the end of the 
month for confirmation, but the real activity to be expected 
in imports appears to be still unrealised. 


THE Official Circular for May of the 


ieee Tramways and Light Railways Associa- 

макы оп. Con contains а translation of the reports 
Continental 

Tramears. on brakes, which were read and discussed at 

| the International Tramway Congress held in 

Milan last year. Something was said about these reports at 


the time, but the present juncture, at which certain Com- 
mittes are holding inquiries as to the best forms of braking 
appliances, seems suitable for further reference to what may 
be regarded as а true mirror of Continental opinion. It 
sems to us that M. de Burlet, in opening, handled the 
subject with the kind of quiet, disinterested, and undog- 
matic force which should be applied in all controversial 
questions. 

In speaking of the existence of two schools, one favouring 
an air brake, and the other in favour of an electric brake, 
he says that this division of opinion is not only natural, but 
necessary, пог 18 one opinion likely to efface all others at 
any futare date, for the question of brakes is, and must 
remain, largely dependent on local and special conditions. 
On the other hand, there was an agreement upon two points: 
the necessity for a powerful and prompt emergency brake in 
addition to the ordinary service brake, quite independent of 
the “ counter-current ” brake, and having a separate appa- 
шз; and that the ordinary service brake must fultil the 
two-fold duty of acting smoothly and without straining the 


. driver unduly. 


Not alone upon the Continent, but in Great Britain also, is 
there a fairly general agreement in the abstract on these two 


points, and in this country as in those the heat of argument is 
ent upon the comparative efficiencies of the several species 
"brake and upon the many variations included in each 
species. These considerations make the labours of representa- 
live committees of engineers and managers particularly 
Voptable for there is some hope that their recommenda- 
bins will hasten forward the time when the public will have 


eased to donbt the efficacy of the service brake, and in the 


resort the certainty of the emergency brake to avert 
Calamity, - 


Lightning A DISCUSSION of the merits of the 
Arresters, Common forms of arrester took place at the 
бе March meeting of the American I. E. E., and 
ieu Bip arrester shunted by a resistance seems to have 
ien Most adherents, although persons who had practical 
“perience on EHT, transmission lines found that heavy 
X ы, destroyed the multi-gap arrester by welding the 
habit т ее. The horn arrester was criticised for its 
a shutting down plants by continuing the short 
ub lor a sufficiently long time to open the station circuit- 
Fini although the Street Railway Journal of April 6th 
report anyone ag condemning it for failing to protect 


the line and apparatus from lightning discharges. Dr. 
Perrine holds that the real function of the horn arrester is 
as ап extra precaution against surges which might destroy 
other types of arrester. For instance, where horns are put 
in parallel with multi-gap arresters the latter take care of 


the high-frequency discharges, while those of low frequency - 


surge over the horns. 

The speaker wisely warned the meeting that it was not safe 
to accept experimental evidence on the non-arcing quality 
of any arrester, unless it was certain that the voltage of supply 
was maintained against the drop caused by heavy current 
passing the arrester. Tests were mentioned in which 
oscillographs showed that the initial pressure of 2,000 volte 
was reduced to 200 when 300 amperes passed, whereas the 
power behind a lightning discharge is incalculable. 


Mr. Evcen EiCHEL, writing from 
Schenectady to the Street Railway 
Journal of March 9th, in reply to criti- 
cisms by a German engineer, jastifies his preference for the 
trolley wheel, if not his objection to the bow, at least for 
heavy current collection. He explains the fact that the bow 
is used generally in Saxony by suggesting that it was deve- 
loped for practical use in Dresden, and has been given pre- 
ference, as a local product, by the Commissioner for Tram- 
ways, who has the right to decide what form of collector 
shall be used. Nevertheless, he admits that it gives satisfac- 
tion on low-speed small-power lines. 

Before the Schuckert Co. were merged with Siemens and 
Halske, they issued a pamphlet which stated that in one instal- 
lation the trolley wire of 8 mm. diameter was worn 0°8 mm. 
with the bow after nine months’ running, and that a wear 
of as much as 1:9 mm. was observed at points of heavy 
current collection. Other objections are that the points of 
Suspension of the trolley wire must be staggered to spread 
the wear over the surface of the bow ; that special care must 
be taken with the erection of wire at curves in order that 
the bow shall not slip from under and over-ride the wire ; 


The Bow 
Trolley. 


that the collecting alloy of aluminium is so soft аз to 


fuse apart if a short-circuit occurs in the car equipment ; 
that the wear is very heavy if the distance between wire 
and rail changes frequently ; and that the collecting capacity 
of one bow is limited to 50 amperes when running free, and 
to 150 amperes at starting. 

All these objections have much weight in the U.S.A., 
Where most town tramways are joined to a comparatively 
heavy-service country line, but they cannot be applied 
wholesale to British conditions. Up to the present there is 
no sign that the wheel is to be superseded by the bow, nor 
is there any probability of this change being made even by 
degrees, for the trolley wheel now runs at high and low 
speeds with surprisingly little trouble, and there is no reason 
to suppose that its record will get, worse. 


nen — ———————— 
— —— —— 


Aluminium in Italy.—An aluminium works has recently 
been erected near the town of Bussi in the Abruzzi, by the Roman 
company which for some years past has owned а 4, 000-H. P. factory 
in the same neighbourhood for the manufacture of caustic Boda, 
bleaching powder, &c. A new power station has been built about 
4 miles distant, and is developing power from the Rivers Tirino and 
Pescara to the amount of 12,000 H.P. From this station current is 
supplied to light and serve the towns of Aquila, Chieti, and all the 
other places in the vicinity, and also to certain works where copper 
sulphate, artificial fertilisera, and nitrogen compounds are being 
made. The aluminium factory is to obtain some of its bauxite from 
the mines at Lecce dei Marsi in the province of Aquila, but the 
greater part will be procured from J арап, 
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| TELEGRAPH SWITCHING: 
METROPOLITAN INTERCOMMUNICATION 
SCHEME. 


IN these columas we have from time to time referred to the 
establishment in the Central Telegraph Office, London, of a 
telegraph switching system, by which Metropolitan telegraph 
offices can be inter-connected at the Central Office. In this 


Fic. l.— GENERAL VIEW OF TELEGRAPH SWITCHBOARD. 


way telegrams originating at one Metropolitan office for 
another Metropolitan office can be sent direct, instead of 
being received in and re-transmitted by the Central Office. 
For example, under the existing arrangement, if Wandsworth 
has a message for Holloway, the former office first sends it 
to the Central 
Telegraph Office, 
where the message 
is collected from 
the Wandsworth 
circuit and taken 
to the .Holloway 
circuit for retrans- 
mission. Under 
the intercommuni- 
cation scheme, 
however, Wands- 
worth will be 
switched through 
direct to Hollo- 
way. The system 
is, in fact, an 
application of tele- 
phonic methods to 
meet the special 
telegraphic re- 
quirements of 
Greater London. 
A small experi- 
mental switch- 
board installed 
about five years 
ago having 
proved successful, 
a large switch- 
board has recently 
been completed, by means of which, when all the necessary 
lines have been connected thereto, the whole of the 
offices in the Metropolitan area, with the exception of a 
few offices in the E.C. district served by pneumatic tubes, 
will be able to intercommunicate with each other. The 


——————ssÓ—S—————À ka _ 


average diily total number of transactions in the central 
office in telegrams between Metropolitan offices is over 
50,000, and as the greater portion of this work will be sent 
direct from “collecting” offices to “delivering” offices, 
with only a switching operation at the central office, the 
saving in time which the new system will effect will be 
considerab!e. А 

When complete, the system will embrace about 550 offices. 
There will be approximately 330 wires to offices which only 
collect telegrams ; 
480 wires to offices 
which collect and 
deliver; about 


s8witch-working 
sets in the various 
divisions of the 
Central Telegraph 
Office, and 90 
auxiliary direct 
circuits for pro- 
vincial and foreign 
traffic at the larger 
branch offices 


The complete 
switchboard con- 
siste of 12 multiple 
sections, each 
having three 
switch operators’ 
positions. A 
general view of 
the switch hoard 
is shown in fig. 1, 
and fig. 2 gives 
a view of the 
auxiliary plant, 
including, in order 
from left to right, 
the test box, to which all the Metropolitan lines are 
connected before being taken to the switch, the fuse- 
board, relay racks and distribution frame, with the switch- 
board proper beyond. i 

Two types of multiple switching section have been 


Fic. 2.—'Гєзт BOARD, Fuse Волвр AND RELAY Rack, INTERMEDIATE DISTRIBUTING FRAME AND 
SWITCH SECTION. 


installed. The first or “ double-cord " type (figs. 3 and 4) 
accommodates circuits to offices which both collect and 
deliver telegrams. Each such circuit is connected to a 
switch-jack, with an “ engaged ” lamp immediately benam, 
on the multiple panel of each of the 12 sections for outwar 
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calls, and also to а jack, with calling relay and lamp, upon 
the “Home section” of one panel for inward calls. The 
calling lamp is connected in the local circuit of the relay, 
and calls, indicated by the illumination of the lamp, are 
answered by the insertion of one peg of a pair in the home- 
jack, the other peg being inserted on the multiple panel in 
the jack corresponding to the line asked for. 

The insertion of the first, or answering” peg, joins the 
calling line to the cord and antomatically disconnects the 
calling relay battery and lamp from the circuit: and the 


The use of a common battery means the abolition of 
primary batteries at 350 Metropolitan offices, thus effecting 
considerable annual saving in battery maintenance alone. 

A small permanent current normally flows from a 36-volt 
central battery over all the lines so long as they are open 
for traffic. The receiving apparatus at the out-stations 1s 
wound to a high resistance in order to reduce the permanent 
and working currents toa minimum. The signals sent by 
these stations, whether for the purpose of calling, signalling 
messages or clearing, are formed by increments of the normal 

. permanent current, ‘produced by 
partially or entirely short-circuit- 
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Fic. 3.—Dounre CORD Circuit. 


insertion of the second, or “ calling " peg, completes the 
connection to the line required, and lights the “engaged ” 
lamp corresponding to the line on all the other multiple 
sections, 80 preventing its appropriation by another operator 
while a through communication is passing. Each cord cir- 
cuit is equipped with a listening and speaking key, by means 
of which a reading instrument under 
the control of the switch operator is 
brought into circuit to read the call,as well 
as with the transmitting relays provided 
for through working, and a clearing relay z 
and lamp for the purpose of announcing 
to the switch-operator the conclusion of 
the communication. | | 
The second or **sfngle-cord " type of 
multiple section (fig. 5. p. 884) provides for ) 
lines to collecting offices which forward, i 
but do not receive, telegrams. As other | 
stations have no occasion to call such | 
offices, the lines are permanently con- | 
nected to single-peg cords, thus dispensing | 
with the home-section jacks and double- l 
peg cords which are required for offices | 
which both forward and receive telegrams.. ! 
The single cords are equipped with speak- | 
шр keys, transmitting relays and a local | 
| 
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MULTIPLE SECI. 


Lene sock 


relay with lamp, which serves the purpose 
of indicating both calling and clearing 
signals. 
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SUPPLY COMPANIES’ 
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| Ree DEPARTMENTS. 


Z ngaged E 


| COMMUNICATED. ] 


Іх viewof Mr. Borlase Matthews's 

articles on recent developments 

in supply companies’ commercial 

departments, it may be interest- 
а ing to note some results due 
| "NES ; фе 
x DIC to one particular phase of this 
development. 

Besides the energetic canxass- 
ing of а district by commercial 
engineers on behalf of a company, 
the latter has, in most cases, found 
it profitable to provide and install 
the machinery required by the 
customers. Together with the 
supply of machinery, there has 
usually gone а guarantee to keep 
the installation in continuous working order, and this guaran- 
tee has gone а long way to persuade customers to place their 
orders for machinery with the power company, rather than 
with the contractors who would merely guarantee the appar- 
atus for a twelvemonth, and who, moreover, have no pecuniary 
interest in the matter after their accounts have been paid. 
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the double-cord circuits are, of course, 
Connected to the multiple panels of 
single-cord switching sections, in order 
ты а connection to any required office may be made 
ere, 
The power for the whole system is supplied from a central 
or common battery at the Central Office, there being no 


batteries of any kind at the out-offices. 


FIG. 4.—DouBLE Corn CIRCUIT MULTIPLE. 


Under such conditions, and with the above exception, the 
supply company would be on an ordinary commercial stand- 
ing with manufacturers and cont-actors baving offices in 
the area of supply. 

The usual practice of a supply company is to contract for 
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a period of, say, twelve months with motor manufacturers 
and others, the contracts being made on the basis of lowest 
price, other conditions being equal. 

So far, there is nothing to complain about, but within 
recent years there has been a tendency on the part of power 
companies to supply apparatus to consumers at a lower price 
than any other manufacturer or contractor could possibly do, 
апа sometimes at a less cost than they are actually paying 
themselves for the apparatus. | 

This practice is used as ап advertisement for obtaining 
the order to supply power to the consumer. It, therefore, 
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pays the supply company to lose a little on the installation, 
because it can make up all that it loses, and more beyond, 
in the supply of power. 

Now whilst there is no law saying that a power company 
should not make a practice of doing this, it has an 
adverse effect on manufacturers and contractors in the 
district. 

Where the area of a supply company is limited, and does 
not extend over more than a small radius from the power 
station, the results are not very serious; but where the 
company carries on this business within a radius of, say, 10 
miles, they become so at once. 

Where a company of this magnitude follows such a prac- 
tice, it seriously damages manufacturers and contractors who 
are working that area. Whether it will in the long run pay 
even the supply company is doubtful, as, in spite of the fact 
that such power companies are springing up, and some are 
in existence already, they have to bear in mind that 
they are creating a feeling against them which is not 
merely competitive, and, therefore, legitimate, but resentful 
and damaging. 

Those manufacturers who hold the contracte for supplies 
of material with such companies may have little to say 
against them at the time, but should they be so unfortunate 
as to lose their contract on the next tender, they are per- 
fectly aware that their business in that area will be 
curtailed. Not only that, but the contractors for material 
to these companies cannot themselves compete in the open 
market with the power company, as the latter, owing to 
selling at less than cost price, can easily beat the manufac- 
turers of the articles themselves. 

The result, therefore, is that the contractors in the area 
they supply, instead of doing all they can to get consumers 
on the mains, especially large ones which are most profitable 
to the power companies, do everything they can to persuade 
them to put in private installations. 

To the writer's knowledge a Supply Co. lost a large pros- 
pective client because certain contractors worked hand in 
hand to prevent his agreeing for a supply, they knowing 
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perfectly well that in the event of his doing so they would 
see no order for machinery, whereas if he were kept out of the 
Supply Co.’s hands, at least one of them would get some orders. 
Had they been able to tender in the ordinary course of 
events for such machinery as would have been required in 
the event of an agreement being arrived at with the Power 
Co., they would have vied with each other to help the 
company rather than oppose them. At the worst they would 
have remained neutral. 

To sum up, therefore, in spite of the advantage of a large staff, 
personal influence, and low prices for machinery, and also in 
spite of present success, the power com- 
panies are not doing as well as they 
might, if instead of trying to cut the 
throats of contractors they did their best, 
to work hand in hand with them, and to 
compete with them on fair lines. 

The supply companies and contractors 
are together stalking the consumer. 
at the present time the contractor on 
his part stalks the consumer and docs 
his level best to damage the Power Co. 

It may be said that this is simply a 
continuation of the fre2-wiring idea, and 
no doubt this is perfectly correct, but 
the free-wiring method of advertisement, 
to the writer's mind, was itself a wrong 
one, though, until supply companies 
extended the same practice to motors 
and other machinery, perhaps the idea 
does not seem to have become recognised. 

In the case of free wiring the interests 
affected were much smaller than in the 
case of heavier machinery, and the firms 
involved, namely, wiring contractors, had 
not the power to retaliate. In the case 
of large machinery suppliers, they may 
have the power to retaliate, and from 
instances within the writer’s knowledge, 
it seems that they are inclined to exercise 
‚ that power. 

There will be no seeming objection to a modification of 
their practice, namely, that the Power Co. supply machinery 
to the customer at whatever price they choose, after putting 
up each contract to public tender, thus giving manufacturers 
as good a chance to obtain the contract as they would have 
had, had it been a private installation. 
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V STATION“ 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


The Radio-Telegraphic Convention. 


At one of the meetings of the Select Committee of the 
House of Commons to consider the Radio-telegraphic Con- 
vention, Sir William Preece stated that he had been experi- 
menting with wireless telegraphy for 12 years before Mr. 
Marconi came to England. The nature of these experi- 
ments was not referred to, and it seems extraordinary that 
none of the Committee asked Sir William what success he 
had achieved in so long a period. 

If Sir William had in view the experiments he has carried 
out with telephones and wires specially erected to secure the 
best induction effects, they would be outside the range of 
an inquiry into radio-telegraphy. 

Sir William’s admission that he could do nothing as 
regards communicating with light-vessels until he had 
secured Mr. Marconi’s coherer, would certainly make it 
appear that he was still working by the induction method, 
because his stumbling block lay in the fact that he could 
not erect a land-line on a ship, and that his first insight 
into radio-telegraphy was coincident with Mr. Marconi's 
arrival in England. 

The lay Press has attached a good deal of importance to 
Sir William's experiments, and on occasion refers to him as 
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the inventor of wireless telegraphy ; yet it hus to be shown 
where any invention came in in these experiments. Induc- 
tion was 8 bugbear to telegraphists long before the telephone 
was introduced, and the only thing Sir William has done is 
(o make use of it as any other person could have done who 
had merely to give an order for miles of land-line to be 
erected. 

It is a great pity just at this particular time that these 
experiments of very trivial import should have been mixed up 
in any way with radio-telegraphic experiments, where every 
forward step has been an invention of the greatest scientific 


interest. 
M. I. E. E. 


Life in India. 

On reading the article in the ELECTRICAL REVIEW 
of the 10th inst., re ** Cost of Living in India," I was 
considerably surprised at the advice given to young 
engineers, as to their social life. 

Passing over the statements referring to“ bare living“ 
expenses, which, at £12 per month, seem very reasonable 
for India, and also the remarks about the natives, which 
are obvious, we come to the point in question. 

I have а good many friends who have been, and are, 
resident in India (some of them having been born there), 
and their experience does not suggest that a gentleman 
must necessarily be entirely ** in the swim " to obviate social 
extinction. I am at present resident with a gentleman who 
was born and lived the bulk of his life in an Indian hill- 
&ation, Darjeeling ; so he should have a fair knowledge of 
the cage. 

Mr. Shanan mentions £600 per annum as being a less 
comfortable salary in India, than £200 per annum in 
England. Taking his estimate of £111 per annum bare 
living " expenses, the meagre allowance of £456 per annum 
is left for luxuries, &c. 

But even if we allow all this, the young engineer who 
joins one or two clubs of various kinds, and is generally“ in 
the swim,” cannot bave much pride in his profession, or he 
would devote more time to it. It isto be hoped, for the 
sake of the profession, that the young engineer will pay 
more attention to his duties aud a little less to his sociul 


well-being. 
G. Р.М. 
Slay 14th, 1907. 


Wiring Cost of Small Houses. 


With regard to your note in this week's issue of thc 
ELECTRICAL Review, and the criticism on the estimate in 
the West Ham Electrical. Bulletin аз to the cost of wiring 
small houses, allow me to point out that this is not our 
estimate, but is an estimate published after consultation with 
one of the largest electrical contractors in the borough. 1 
am quite aware that the price is low, but you will bear in 
mind that West Ham is not Kensington (fittings are 
accordingly), and this department does not hamper 
electrical contractors in any way with rules, regulations aud 
red tape. We have absolutely not a single rule of our own ; 
all we require people to work to being the “ Institution 
Wiring Rules,” and those of the fire offices concerned. 
Every facility and assistance is given by the department to 
contractors, and if by assisting and not hampering them we 
are able to obtain lower prices than other districts can, 1t 18 
a matter for congratulation to ourselves, and not a matter fot 
criticism. 

I suppose it sounds | 
department which does not 1 
purpose of binding contractors body and 
ing the work outright on the least pretence, 


low prices and good workmanship. ет 
е h Seabroo 
ыш Engineer und Aunager. 


strange to hear of an electric supply 
magine that it exists for the 
soul, and condemn- 
but the result is 


West Ham Electricity Department, 


May 17th, 1907. 
[We are well aware of the 5 5 
d ich Mr. Seabrook presides, 
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Ше estimates in question, 


Income-Tax and Depreciation. 

Mr. John Pilling inquires whether, in fixing the amount 
of depreciation for rating purposes, it is more correct to 
calculate the percentage on the original value or upon the 
“ reducing balance" principle, and I desire to express my 
strong opinion that the reducing balance" principle is 
unsound. 

Let it be agreed that à certain amount of plant, valued 
ut £10,000, has a life of 25 years; then it is obvious that 
the depreciation allowance annually should be such that the 
whole £10,000 would be wiped off at the end of the 25 
years, and the amount, therefore, applicable to any one 
year is oth of the £10,000. 

If, however, the reducing principle be adopted, the 
original £10,000, even at the end of a million years, would 
not be wiped off, as may be seen by carrying out, for a 
number of years, the following series of calculations :— 


Original sum ... £10,000 
4 per cent. thereon 400 
End of first year £9.600 
4 per cent. thereon 384 
End of second year  ... £9,216 
4 per cent. thereon ... 369 
End of third year iis те .. £8,847 
4 рег cent. thereon ... € 8 9 354 
Коа of fourth year £8,493 
4 per cent. thereon 349 
End of fifth vear ма m 8 £8,144 
4 per cent. thereon ... т ай T 326 
End of sixth year 47,818 

313 


4 per cent. thereon 


If the above calculations be continued for 25 years, it will 
be found that at the end of that period, instead of the 
£10,000 being wiped off, there will still be a balance to 
liquidate of about £3,400. 

I strongly urge engincers responsible for the rating figures 
to insist upon an allowance for the full depreciation of the 
year rather than the attenuated figure which is arrived at by 


the “ reducing balance” principle. 
Robert Hammond. 


Westminster, Muy sth, 1907. 


‘The State and the Inventor.“ 


Noticing the letter from Mr. B. H. Thwaite, appearing 
under the above title in your “ Correspondence " columns, 
will you favour me with space for one or two remarks ? 

As editor of Transactions to the Glasgow Technical College 
Scientific Society, before whom this paper was delivered on 
February 16th last, I regret the delay which occurred in 
publishing the lecture, more especially as it was in no way 
due to Mr. Thwaite, he having given me the MSs. imme- 
diately after the meeting. Reports of the lecture appeared 
in all the local newspapers, particularly in the Glasgow 
Herald of February 18th. 

Revarding the reforms suggested by Mr. Thwaite, the 
generally expressed opinion of the meeting was distinctly 
favourable, and the published discussion, although abridged, 
goes to show this. 

With regard to the effect of the renewal taxes, there are, 
of course, two directly opposing opinions held by those who 
interest themselves in the matter. Опе side holds that 
those taxes often cause the inventors of good patents to drop 
them before the idea has reached the stage of commercial 
development; the other holds that the fees act as a very 
humane and certain executioner of only those ideas which 
are either useless or impracticable. And it is quite easy for 
both sides to cite instances to prove their respective views. 

Undoubtedly, there is much to be said for both sides, and 
probably a system derived from both might be the better 
arrangement. | | 

My suggestion is that the maximum life of a patent should 
be extended to 20 years; that the preliminary payments 
be safficient to keep the patent in force for 10 years from 
date of application ; and that at the commencement of the 
eleventh year renewal taxes be imposed and continued 
with annual increases for the remainder, of the patent & life. 
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Such an arrangement would give the inventor, who is 
* ten years too soon," a reasonable period to develop his 
idea and obtain financial assistance, while he would not be 
faced with annual taxes. At the same time it would choke 
off the useless and impracticable ideas after a fair trial. If 
Such a system were combined with a tribunal capable of 
setting aside useless patents, which were clearly blocking 
other progressive ideas, I am inclined to think that the most 
clamant grievances of the harassed inventor would be 
removed. 


John D. Mackenzle. 
Glasgow, May 16th, 1907. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Motor Tower Wagon, with Hydraulically-Operated 
Raising and Lowering Gear. 


In the accompanying illustration, we show a motor tower wagon, 
which was recently delivered to the Southport Corporation elec- 
tricity department. The raising and lowering gear, when the 
motor was delivered, was carried out in the usual way by hand, and 
necessitated two men being with the wagon, as owing to it having to 
pass under the trolley wires, it was necessary to raise the tower at 
least 7 ft. at each lamp. This work was found to be of such an ex- 
hausting character, that it was more than one man could accomplish. 
Mr. В. 8. Downe's department, therefore, designed and fitted 
the hydraulic arrangements as shown on the photograph (fig. 1). 
The method of working is as follows:—On the driving platform a 


Fic. 1. 


cast-iron tank is fixed beneath the coil box, and out of 
the way of the drivers feet. This tank contains a 
single-throw valveless oil pump, similar in all respects 
to the one supplied for the forced lubrication of engines 
of the enclosed type. This pump is driven by a Renold's 
chain from tbe clutch shaft. The oil from the pump is delivered 
to a three-way cock, which is covtrolled by a lever at the driver's 
right hand, clearly shown in the photograph. This ів its normal 
position, and when the engine is running with the clutch in, the 
oil is delivered from the pump to the three-way cock and back 
to the tank. The pump, therefore, is always operating when the 
clutch is in. To raise the tower, this lever is pulled over, the oil 
delivered being diverted into the cylinder and raising the ram. It 
is found that the pressure required, as indicated on the pressure 
gauge fixed on the dashboard, is between 140 and 150 lb. to the 


square inch, and the time required for a total lift of 9 ft. 6 in. is 
25 seconds. 

To prevent overrunning, this lever is positively connected by bell 
crank levers and rods, shown on the photograph, and is engaged by 
a trigger when the ram ів 12 in. in the cylinder. To lower, the 
small lever in the front, which is connected to а straight through 
cock, is pulled over; this opens a connection between the cylinder 
on the far side of the non-return valve to the tank, and enables the 
tower to be lowered under perfect control in a few seconds if 
required. An air vessel, the top of which is just distinguishable 
above the rear wheel, has been fixed ; and although only a single- 
throw pump is employed, the lift is practically continuous. 

The raising and lowering operations are carried out perfectly 
silently, and are under absolute control, the two levers being fixed 
in their normal positions by means of springs. The ramis 2} in. 
diameter, and the inside of the cylinder 2, in. The tube 
(supplied by a Birmingham firm) was drawn so true that the ram 
only required polishing. A cup leather is fitted on the top of 
the cylinder to prevent leakage of the oil, and is perfectly satis- 
factory. 

The tower wagon was supplied by a local firm—the Vulcan 
Motor Co.—and has a four-cylinder engine developing 20 Н.Р. 

The wheels are fitted with 3-in. solid rubber tires, twin tires 
being fitted to the back wheels. 

In addition to using the wagon for trimming arc lamps, Mr. 
Downe's department find it convenient for mains testing and 
repairs at night. 


The Trotter Universal Photometer. 


To meet the want for a Universal“ photometer, with which it 
is possible to measure the candle-power of lamps, whether in the 
test room or in the street or illumination on а vertical or hori- 
zontal plane, or at апу required angle, with ease and accuracy, 
irrespective of the colour of the light, and without а correcting 
constant, Messrs. EVERETT, Еросомвк & Co., Lrp., of 87, Victoria 
Street, Westminster, are introducing а photometer designed by Mr. 
A. P. Trotter, and here illustrated (figs. 2 and 3). 

Mr. Trotter suggested an application of Crova's law as a 
means of eliminating the colour difficulty, Crova having found that 
if two lighte, differing even as much in colour as daylight and an 
ordinary candle, are both viewed through a yellow screen, thus 
making them practically monochromatic, the relative illumination 
is thereby unchanged. 


Fic. 9. 


Fig. 3 shows the photometer disgrammaticaly. A small 
standard lamp L throws.a beam of light which is reflected by the 
mirror M on to the screen 8,. This is viewed through three small 
slits in the screen 85, which receives the illumination to be measured. 
8; can be rotated about its axis, and the illumination thereby varied 
until a balance of brightness between в, and в, is obtained. The 
illumination of S2 is then read off on a direct-reading scale, 10 in. 
long, and graduated so as to read from 0 to 2 candle-feet. The 
scale is almost: evenly divided throughout its length, being much 
more open at the lower end, so that feeble illuminations can be 
accurately measured. As is shown in fig. 2, the instrument is for 
portable use attached to & very light and strong folding tripod 
stand, provided with a pivoted and hinged head enabling the photo- 
meter to be furned in any direction and set at any required angle. 
The 4-volt battery which actuates the incandescent lamp is in a 
separate portable wooden case. 

The colour of the light forms а convenient mean between the 
yellowish tint of the ordinary low-efficiency glow lamp and the 
whiter colour of the arc. In order, however, to make the instru- 
ment applicable to lights of every colour, specially coloured screens 
are provided, which can be readily substituted for either s; or 83 48 
required. 

When the photometer is levelled by means of the small plumb- 
bob inside the case, and & balance obtained, tbe horizontal illumina- 
tion is given direct in candle-feet. If the illumination is required 
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ona vertical plane, or at any other angle, the photometer is set 

scoordingly by means of the plumb-bob, which moves over a 
uated scale, and the measurement is made as before. 

If, instead of the illumination, the candle-power of the source of 

light is required, the screen s, is turned towards it, the correct 


direction being determined by means of a lens and scale, and the 
illumination measurement is then made. This value, multiplied by 
the square of the distance in feet of the photometer from the light, 
gives the candle-power required. 


Two-Stage”? Arc Lamp Lowering Gear. 


Hitherto generating station lighting has mostly been done by arc 
lamps skied above the crane, or by incandescente or arcs on brackets 
on the side walls ; the latter is more expensive, whilst both systems 
are inefficient, giving light where it is not wanted. Тнк LONDON 
Evecrric FIRM, by their two-stage arc-lamp lowering gear, have 
enabled Jamps to be suspended below the line or in the wake of the 
crane, in the centre of the building, where the best distribution of 
light is obtained. Half the number of lamps hitherto used will 
probably suffice, thus reducing initial expenditure as well as main- 
tenance coste. The gear, as shown in fig. 4, consists simply of 
s telescoping tube, fixed pendant to the plug of the well-known 
“one working part" arc lamp contact aud suspension gear. The 
normal position of the lamp is below the level of the crane; when 
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Fig. 4. 


it is desi it to ita second position, above the crane, the 
vis p read e telescoping Хе tube and thus raising 131 
lamp out of the way. The pendant portion of the gear A ud 
with а Knuckle joint, во that no serious damage wo ee 


: identally run against it. 
the event of the crane being РР ower and is relieved of all 


| to ra 2 . 242 
wight by the penal ans or catch when the lamp 1s in position. 
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Martyn's Patent Cable Connector. 


Messes. S. W. МАвтүн & Co., of 11, Pratt St., Camden Town, N.W., 
have recently introduced а most effective mechanical cable con- 
nector, which is also simple and cheap. 

The device consists of two hollow plugs, which screw into a 
specially shaped coupling. The ends of the cables to be coupled 
are bared in the ordinary way ; the strands are then pushed through 
the plugs, and in each сазе bent back over the inner extremities of 
the plugs, and cut level, as shown in fig. 54. The plugs are 
then screwed in, jamming the cable strands against the conical 
faces provided inside the coupling. For electrical work this joint 
can be insnlated in the ordinary way, as shown in fig. 5. 


Fia. 5. 
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The joint is claimed ќо be absolutely secure, both electrically 
and mechanically, owing to the cone formation of the surfaces 
holding the wires and the combined locking action of the screwed 
end pieces or plugs at the cone faces and at their shoulder ends. 
The contact surface is obviously large, and it is claimed that the 
conductivity of the joint is much higher than usual. The con- 
nector will be specially useful in temporary work or for power 
purposes, &c., and its low cost and ease of application also render it 
available for permanent work. 

At present it is made with cable holes from y, to 1 in. diameter, 
but larger sizes with three and four-way connectors will shortly be 


placed on the market. 
Kuhl’s Oil Filter. 


Тнв accompanying drawing (fig. 6) shows a sectional elevation of 
Kuhl's patent waste-oil filter, which is being supplied by Mxssns. 
Конг AND Voar, of 5, Chester Road, Tuebrook, Liverpool. 

Among the advantageous features claimed for this filter are the 
following:—The pads are of white clean cotton waste, which is 
cheap and easily obtainable. The two main pads are arranged во 


Fid. 6. 


that all waste matter, such as water, sand, &c., falls to the bottom 
in the first chamber, the oil working its way upwards through the 
cotton, and falling down the spout into the second chamber. It 
then works upwards again and falls over the bridge which adjoins 
the pad in the clean oil chamber. The pads are easily taken 
out and replaced by new ones by loosening the thumb screw so that 
the bridges fall out of place. The life of the pads depends upon 
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the oil filtered. For dealing with very thick oil or fat, a steam or 
hot water coil is put in the back of the top chamber for liquefying 
purposes. The body of the filter is of cast-iron, and the stands are 
of wrought angle-iron, making a substantial apparatus. We under- 
stand that during the last four years many of these filtera have 
been sold in England and the Colonies. Messrs. Kuhl & Vogt list 
them in sizes from 2 pints to 54 gallons capacity, of heights from 
12 to 50 in., but larger sizes aro also made. 


STEAM TURBINES AT THE BERLIN 
ELECTRICITY WORKS. 


THE large Moabit power station in Berlin was originally designed 
for a total output of 38,000 H.P., but owing to the introduction of 
large steam turbine sets, it has been found possible to arrange for 
51,000 H.P. A ground plan of the station is shown below. There 
were at first three 3,000-kw. horizontal triple-expansion engines 
with sub-divided low-pressure cylinders, and four similar 1,800 xw. 
ones, but one of the latter has just been removed, and is to be 
replaced by a 6,000 xw. and two 4,000 Kw. turbine sets, as shown 
on the left. A fourth 3,000-Kw. horizontal engine was to be put 
down on the right, but in place of this three 3,000-kw. A. E. G. 
turbine sets have been installed. "The central (reciprocating engine) 
part of the station covers a floor space of 30,000 sq. ft., or 2°08 aq. ft. 
per KW. The two turbine wings, on the other hand, only occupy 
45 вд. ft. per xw. This enormous saving in space is accompanied 
by increased simplicity and absence of auxiliary gearing on the 
part of the turbines. A complete set of consumption tests was 
carried out on the first 3,000-Kw. turbine set at the end of 1906, and 
showed the extremely low consumption of 12:8 lb. of steam per 


——- "me 


One way of detecting broken blades is by the abnormal vibration 
of the flexible turbine shaft, the missing blades throwing the wheel 
out of balance. As soon as this effect is noticed the machine is 
taken out of service and examined carefully by dropping a minia- 
ture incandescent lamp down one of the nozzles, the valve and cap 
having been taken off, and turning the wheel very slowly by hand. 
In this way all the blades may be seen, one at a time, as they pass 
the point of the nozzle. А small hand hole in the wheel case cover 
would be а great improvement for this purpose. 

As the machines are at present constructed, considerable labour 
is involved in replacing broken blades. The actual replacing of 
the blades is the work of only а few minutes to each blade, but 
before this work cau be started the wheel must be slid out endwise 
several inches beyond the edge of wheel case. As the wheel shaft 
is solid and continuous with the pinion between the main gears, 
this means that almost the entire turbine must be dismantled. The 
manufacturers of this turbine could make a very great improvement, 
and one that would be very much appreciated by the operating 
men, by having a detachable coupling that would permit of getting 
at the wheel without removing во many parts. 

Any good machinist can replace the blades, All that is required 
is to drive out the broken blades with a suitable punch and drive 
in the new ones, then file off the surplus metal to correspond with 
the blades in the wheel. We have never had а blade come loose in 
its socket; they break anywhere from the shank where they enter 
the socket to the head or tip. As to the number of breakages, we 
have had two machines in operation 120 hours per week for nine 
months and have broken less than 8 per cent. of the total number 
of blades in the wheels. These were broken for the most part 
during the initial period of operation. 

Considerable trouble was experienced at the beginning with 
heating of the high-speed bearings. This, however, was undoubtedly 
due to dirt and foreign matter in the oil, or in the pipes when first 
put up. 

Very careful attention should be given to the thorough cleaning 
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PLAN OF THE MOABTT STATION OF THE BERLIN ELECTRICITY WORKS. 


Kw.-hour, exclusive of condensation energy, but including excita- 
tion. The steam pressure was 173 lb. per sq. in., its temperature 
309° C. The speed of the set was 1,500 R. P. 1. The surface con- 
denscr required a 50-fold weight of cooling water at 10° C, and 
absorbed 54 xw. This consumption works out at about 8'6 lb. of 
steam per I.H.P.-hour, a value not hitherto attained, and it is 
interesting to compare this with the official trial test on the 
3,000-K W. reciprocating sets in the same station made in 1904. 
These machines were of the best modern construction, and showed 
a consumption of 9'1 lb. per r.H.P.-hour at 184 lb. per sq. in. steam 
pressure and a temperature of 300° C. This being an official trial 
figure, whilst the turbine result was obtained during the ordinary 
operation of the station, indicates that in actual practice the results 
would be even more in favour of the turbine set, especially as the 
superheat temperature is to be increased later (such an increase not 
being permissible in the case of the reciprocating engines).— Zeit- 
Schrift für das gesamte Turbinenwesen, 


DE LAVAL STEAM TURBINES. 


Waiting to the Electrical World on the operation of De Laval 
steam turbines, Mr. F. J. Foote says :— 

From the experience we have had, the one and only direct cause 
of the breaking of blades seems to be that of water in the steam. 
Our turbines are provided with a steam separator of ample capacity 
and the live steam chests of turbines are fitted with drain pipes 
leading to high pressure steam traps. Our most serious trouble 
with breaking of buckets was traced directly to the failure of these 
traps to operate properly. After putting the traps in order no 
further trouble was experienced with broken blades. That water 
should break out the blades is not surprising ; indeed, when опе 
considers that a slug of water strikes the blades with a probable 
velocity of 4,000 ft. per second, it is remarkable that the blades are 
not broken in large quantities. It is a well-known fact that a 
bullet striking a body of water will be flattened, and conversely 
one may expect that water having the speed of a bullet will have a 
powerful effect on any body with which it comes in contact. 


of all oil pipes in the oiling system, and to the straining of the oil 
used. After getting the automatic oiling system in operation, in 
which all oil is filtered and double-strained each time it is used, 
little trouble has been had with hot bearings. Some uneasiness 
was at first felt by the high temperature at which the two bearings 
on either side of the gear case operated. On a warm day the 
temperature would sometimes reach 250° F. However, as there 
was no tendency to cut or draw the babbitt, this was taken as a 
matter of course. A small continuous stream of oil is kept flowing 
over the two bearings on each side of gear case and on the bearing 
at the wheel end of the shaft. The two bearings, which are really 
only stuffing boxes on either side of wheel case, are supplied by 
small sight-feed oil cups, feeding from two to four drops per minute. 
A certain percentage of this oil is lost in the exhaust steam due to 
volatilisation and the balance is collected and saved by means of 
special pockets at the sides of the wheel case. The steam used is 
condensed and a considerable quantity of it used again in the 
boilers without any inconvenience. 

In regard to the parallel operation of alternators connected to 
these turbines, we have three-phase 60-cycle alternators, and the 
machines run together perfectly with practically no cross current. 
The load on each machine can be varied at will by changing the 
number of nozzlesor by adjusting the governor while running. The 
only condition under which any hunting occurs is when there are 
considerably more nozzles open than required for the load carried. 
On closing these surplus nozzles the hunting stops at once. 

As to steam economy, in order to get the best results it is 
necessary to keep the steam chest pressure as high as possible. 
This means that the number of nozzles open must be as small as 
possible and still maintain the required speed. It is best to have 
& Steam gauge on both the steam main and on the steam chest 
below the governor valve. With more nozzles open than required, 
the steam chest pressure will be far below that of the pressure 
above the governor valve, with consequent loss of economy. Оп 
the other band, too few nozzles open will cause the turbine to drop 
in speed. The exact number of nozzles to keep open depends on 
the kind of load and kind of service required. А careful operator 
will soon learn to detect speed variations by sound, and his judg- 
ment will indicate how many nozzles it is safe to keep closed at 
any given time. The builders have recently put quick-opening 
valves on their nozzles, which greatly facilitates the proper operation 
of these turbines. 
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AN AUSTRALIAN ELECTRIGAL SCHEME. 
[By OUR SypNEy CoRRESPONDENT. | 


Tae Queensland Government have recently had a report prepared 
with reference to the availability of the Barron Falls for an 
electric power scheme. The Barron Falls are situated about 20 
miles from Cairns, close to the railway line from Cairns to Mareeba 
and Chillagoe. The report is based on a flow of 50 cb. ft. per 
second without storage, and 150 ft. per second with storage, the 
actual observed minimum being 41 cb. ft. per second. The total 
height of water in head race is taken at 956 ft., which with a flood 
level of 110 ft. above low water, and allowing for placing the 
station 15 ft. above this flood level, gives a total available head of 
931 ft., and of this amount 13 ft. is again deducted for friction. 
50 cb. ft. per second, with a head of 818 ft., is estimated to give 
3.480 E. H.P., and it is recommended that under this scheme, 4 units 
of 1,160 нр. each should be installed, leaving one as a spare. It 
is proposed to generate at 6,600 volts, and transform up to 30,000 
volts for long distance transmission, using overhead mains with 
steel poles. The penstock is to be concrete, with a pipe line of 
rivetted steel coated with asphaltum. This tunnel would be 
5 ft. 6 in. diameter and 3,886 ft. in length, with а total fall of 6 ft. 

Two estimates are given, No. 1 for utilising 50 cb. ft. per second, 
and No. 2 for utilising 150 cb. ft. per second. 


ESTIMATE No. 1. 


Capital Annual 
cost. maintenance, 
Dam, headworks and outlet works ... £2,590 £108 
Tunnel. din Sis vs 17,7CO 
Preliminary plant for construction . 2,500 — 
Clearing and excavating for tramway and pipes 1, 800 100 
Tramway, and machinery connected therewith 2, 100 
Pipes, and laying same... T sas . 5.550 166 
Power house sis € T" .. 2,000 30 
Generating plant (turbines, alternators, ° 
exciters and switchboards) se | 19,000 570 
Poles, insulators, and erection of line to Cairns 9,450 283 
Copper in line з sei 8,220 123 
£70,910 — 
Preliminary expenses, compensation, &c. 1,000 — 
Loan flotation, interest during construction, 
printing, advertising, &c. ET К 2,750 — 
Engineering expenses, fees, cost of survey, 
clerk of works, &c., вау, 8 per cent. on 
£70,000 Г З Е 5s . . 5. 600 — 
£80,260 £1,372 


ANNUAL COST. 


Interest, 34 per cent. | | 

Sinking fund, 4 per cent. | = 6 percent. on £80,000  ... £4,800 

Reserve fund, 2 per cent. 

Maintenance as above ogi sas i i 1,372 

Salaries and wages к 97 ve а Аз . 9,604 

Stores vus m ES me bx oF .. 250 
£10,076 


Uses. 
be made of the power in the follow- 
ting of the town of Cairns and the 


cost of a transformer sub-station and mains reticulation is esti- 
mated at £5,000. It is proposed to charge 9d. per unit for lighting 
for private consumers, 3d. per unit for street lighting, and 2d. per 
unit for power and the consequent receipts and expenditure are 
estimated as follows :— 


It is estimated that use will 
ing directions :—(1) The ligh 


RECEIPTS. EXPENDITURE. 
Lighting, 100,000 uni Interest and sinking fund 

at 9d. д S. £3,750 on mains, 10 per cent. БЕ 
its at on 5,000 " 

V РЯ 225 Wages and salaries 1,400 

Power, 30,000 units at Stores sus ; 200 
2d. we эў 7 950 Electrical energy pur- 

| chased M . . 2,000 

Balance to credit 125 

£4,295 £4,225 


Estmate No. 2.—For utilising 150 cb. ff. per second lo develop 


10,500 нр. | 
Capital. Maintenance. 


M cost. £5,500 £166 
Power house erection 1,000 5 : 
Plant | 17,500 а 
9 5 " T 10,000 

3 in line of iE . 10,000 200 
£44,050 1,206 
М TI! eee eae А 80 260 : D 

No. 1 estimate as above XL : 
£128,710 #2,578 


— ned 


ANNUAL Cost. 


Interest, sinking fund, reserve 6 per cen“. | 
on £129,000  ... es Qus Бе £7,740 £7,740 
Maintenance as above - К? РЕ — 2,578 
Salaries and wages ... i ес ia — 4,446 
Stores... ТЕ — 400 
£15,164 


2. Electrically-operating railway. On the basis of one train 
starting on a heavy grade and two trains running, it is estimated 
that the maximum horse-power required will be 1,200, with an 
average of 400. The trains are reckoned at 110 tons and are to 
attain a speed of 20 miles per hour up a 2 percent. grade, accelerat- 
ing from rest to full speed in one minute. The weight of loco. 
required is estimated at 30 tons, and a 40-ton loco. is advised for use. 

3. Electrical operation of sugar mills; (4) manufacture of calcium 


carbide. 
The final estimates of revenue are as follows :— 


H.P. Annual Revenue per 
required. revenue. H.P. per annum. 
Cairns lighting 200 £2 000 £10 0 0 
Railway average 400 1,100 210 0 
Sugar mills ... Mm 400 1,200 3 0 0 
Calcium carbide 2,400 8,4' 0 3 10 0 
3.400 £12,600 


The estimates of revenue appear to be somewhat rose-coloured, 
in view of the fact that Cairns is only a very small town with a 
large proportion of Chinese, Japanese, &c., and is situated well 
within the tropics, and does not appear to have any reasonable 
likelihood of becoming a manufacturing centre. It would be a 
very long time before the annual consumption of current for 
lighting purposes would reach anything like 100,000 units. On 
the other hand, £5,000 for a sub-station and mains for the town, 
added to a cost of £17,600 for the line from the power station to the 


town, sounds to anyone who has ever been in Cairns, positively 


ridiculous. Again, £1,400 for wages and salaries seems rather high. 
One could supply and erect a plant sufficient for Cairns’ wants for 
many years tc come, including all mains, for about £2,500, and run 
it for a total annual cost little, if any, more than the amount 
estimated for wages. The railway does not seem an ideal proposi- 
tion either for electrification, consisting as it does of a main line 
with a very very small number of trains per day, no local traffic 
and very heavy grades, and numerous small radius curves. It is 
very unlikely that any of the sugar mills at present in the district 
would go to the cost of converting to electric motors, and it must 
also be remembered that a certain amount of steam, and no small 
amount, is required in the process of manufacture; moreover, a 
large portion of the fuel burnt consists of the megssse, or refuse 
from the cane after crushing. The manufacture of calcium carbide 
also scems somewhat visionary in view of the fact that the necessary 
materials are not to be found within such a distance as would make 
the cost of transport а negligible quantity. Оп the whole, there- 
fore, it does not appear to be а proposition which would appeal 
favourably to an investor, however it may look to a Government, as 
it would be a very long time before the estimated revenue was 


reached. 


LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names 


may be made. Answers are furnished by a barrister-at-law. ] 


No. 89.— Prepayment Meter—Faulty Reyister—Liability of Consumer, 


“Ослу” writes:— A prepayment meter is fitted in a consumer's 
premises. Cash is taken from the meter at regular periods of about 
three or four weeks, and the amount so collected was some pounds 
during six months. 

* Six months after the end of the first period of six months, an 
account is rendered to the consumer for the total amount of light 
registered by the meter. He is credited with the amount of cash 
taken out during the same period. There is a deficiency which is 
the amount of demand note, and is treated as still owing by 
consumer. | 

“Is the deficiency a legal debt; is inaccuracy of meter, the 
supplier's responsibility; and can the same be recovered by them ? 

“I must add that the meter was changed in the first month of 
the second period, and was deemed by suppliers to be ‘out of 


proper order.’” | 
„„ Unless it is made quite clear by the consumer's agreement 


that the amount which he prepays is only to be “on account” of 
the proper charge for gas or electricity consumed, it would seem to 
be impossible to say that he muet pay more than he has already 

If the meter is wrong, that is a matter for which the 


aid. 
ndert ker are responsible. It may be mentioned, as a matter of 
interest, that it was decided in the case of Edmundson v. Longton 


Corporation (1902), 19 T. L. R. 15, that in the case of coins being 
stolen from à prepayment meter, without any negligence on the 
part of the consumer, the undertakers must bear the loss. 
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A NEW CONCRETE POLE. 


THE great progress made in long-distance electrical transmission in 
recent vears has brought the question of poles for the overhead 
Jine into great prominence. Wooden poles are cheapest in first 
cost, but their life, even when impregnated, is not long. Iron 
poles, both tubular and of lattice work, are much more effective, 
but are expensive both in first cost and in upkeep (painting, &c.). 
Several attempts have aleo heen made to employ concrete either 
as a protective socket or for the material of the pole itself. 

Poles made of reinforced concrete, however, have hitherto been 
heavy and have been otherwise unsatisfactory, either on account of 
their sectional construction or because the wooden core on which 
they are usually 
formed is liable to 
expand and so cause 
the destruction of 
the pole. 

The well-known 
Lucerne architect, 
H. Siegwart, has, 
however, recently 
patented a mech- 
anical method of 
making hollow 
cement polesof any 
length and with any 
desired taper, which 
would seem to offer 
a satisfactory solu- 
tion. We take the 
following  particu- 
lars of the process 
from the Zeitschrift 


FIG. 1. 


für Elektrotechnik und Maschinenbau: — The poles are circular 
in section, and have a wall thickness varying from 1 in. 
to 2 in. They are constructed on the same lines as reinforced 
concrete, the inner case being made up length-wise of a 
series of wrought-iron or steel rods of circular section, held 


together, and at fixed distances from one another, partly 
by interwoven iron distance pieces, and partly by a continuous 
outer spiral winding. To this base the actual material of the 
pole is attached under pressure. This material consists of coarse 


sand mixed in a definite experimentally determined proportion 
with Portland cement and water. This cement is wound over the 
iron frame by means of an endless band conveyor, as it can be best 
dealt with mechanically in this way. Part of the machine used is 
shown in fig. 1. It consiste essentially of the filling and distributing 


apparatus, the applying apparatus with pressure Arrangement, a 


second equalising pressure gear and tbe adjustable mandrel on 
which the pole is built up, and which is driven by two lathe-heads. 
The filling and distributing anparatus receives the concrete material 
and delivers it through a rifled drum on to an endless woven con- 
veyor band, which applies the concrete to the frame as it passes 
under it. The band then passes over a jockey pulley and back to 
the feeding drum. The pressure of the band against the frame- 
work can be adjusted up to 1 ton or more. The material after 
reaching the pole is subjected to additional pressure by means of 
an auxiliary pressure drum. The long mandrel consists of a 
conical iron pipe slit lengthwise, and kept at any desired diameter 
by an internal adjustable spring. After a pole is completed this 
spring is released, and the mandrel contracts and can easily be 
withdrawn. The iron framework is mounted on the mandrel with 
air clearance between the two. One of the 
two lathe-heads by which the mandrel is 
driven is fixed at the starting point of the 
pole, whilst the other can be fixed at any 
desired distance away from the first. The 
endless band is fed forward (so as to lay 
the concrete on spirally) by means ot chain 
and worm gear driven from the lathe heads. 
The whole machine is worked by an electric 
motor situated beneath the base. The succeed- 
iug spirals of cement are welded together 
during the operation by giving the band of 
concrete а wedge-shaped edge. The whole 
is further consolidated by a spiral of wire 
wound on over the concrete. A temporary 
covering of woven material is alBo wound 
over the concrete, but is removed after the 
poles have hardened. This covering also 
serves to keep the cement moist for the 
necessary length of time. Two of the finished 
masts are shown in fig. 2. 

The results of atest on one of these poles are shown in fig.3. The pole 
was 7:25 metres long overall, and was cast into two massive concrete 
blocks at one end, leaving a free length of 6 metres. A gradually 
Increasing drag was applied at the free end, in a horizontal direc- 
tion, as shown in fig. 4, where р is a dynamometer and r the pulley 
block for applying the drag. The outer diameter of the pole was 
430 mm. at one end and 270 mm. at theother. 

The tbickness of wall was30 mm., and the internal core was made 
up of 33 wrought-iron rods 7 mm. in diameter each (12:2 Bq. cm. 
total section). 

The test showed that at point I (fig. 3) cracks appeared at the 
pressure zone; at II the pole showed a permanent deflection of 
60 mm., whilst at IV the pole broke with a drag of 1,300 kg. 


Fic. 4, 


through the bulging of the iron rods. Allowing a compressive stress 
for concrete of 30 kg. per sq. cm. (430 lb. per 8q. in.) and a tensile 
stress for iron of 1,200 kg. per sq. cm. 


safe load for this pole should be 236 kg., which give8 & factor of 
safety of 5°5 by the test. 


Calcium Carbide Works in Ireland.—There are а 
number of water powers in Ireland which might be used for the 
production of power for electro-chemical or electro-thermal opera- 
tions. Several of these are being utilised for the production of 
calcium carbide. In connection with one of these schemes, an order 
has recently been placed by Mr. Frank Broadbent, M. I. E. E., 
consulting engineer, for a 640-н.р. Gilkes turbine coupled to a 430- 
Kw. single-phase Mather & Platt alternator. This forms the 
second set of this size for the works in question, and the turbine will 
operate on a 34-foot total fall and develop the power at 300 в.р.м. 
Owing to the possibility of getting the furnaces close up to the 
water power, the alternators are run at low voltage—viz., 50 volte, 
and are capable of developing up to 10,000 amperes. They are selt- 
regulating for constant output, and the turbines therefore are not 
hydraulically governed. Ав might be supposed, special attention 


has to,be given to the conductors carrying currents of the magni- 
tude of 10,000 amperes. s 


(17,200 Ib. per sq. in.), the 
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PARLIAMENTARY, 


Radio-Telegraphic Convention Committee. 


втв J. Dicssow PovNDER (chairman) presided over a further sitting 
of the Committee on Tuesday last week. 

Commander PAYNE, recalled, said that he was at present the chief 
technical adviser to the Admiralty on all points connected with 
wireless telegraphy, and had studied the matter constantly since 
1900. He was responsible for the design of all wireless tclegraphy 
instruments used in the service, and also for the organisation of 
the wireless telegraph signalling and the details of the training of 
the officers and men engaged in the service. At one time, before 
the Convention, he held the opinion that the organisation already 
established by the Marconi Co. would be of great benefit to Great 
Britain if it could be extended, and that if the Convention took 
away the monopoly of Great Britain it would be detrimental to 
the country. Since the Convention had been drawn up, his views 
had been considerably modified, for it was apparent to him that 
had Great Britain stood out other nations would have joined together, 
snd the idea of a British monopoly all over the world would have 
been out of the question. The rules and regulations had been 
framed in such a manner as to remove the feeling he formerly had 
that Great Britain might be giving away the position she had by 
being first in the field. Great Britain would derive considerable 
benetit by euch an agreement, because it would overcome the objec- 
tiong which would have arisen if she were a monopolist, and the Con- 
vention would tend to increase the development of science for the 
benefit of the public all over the world, which would not have 
been the case under a British monopoly. Had not Great Britain 
had а voice in the framing of these regulations, then probably other 
rules and regulations would have been brought forward which 
would have been to her distinct disadvantage. Now the various 
Governments would control the various companies working in tbeir 
countries, and communication would be made possible. Не con- 
sidered communication between various systems of vital import- 
ance; there were not any technical difficulties in the way which 
could not be overcome, for communication in time of war was of 
the utmost importance. Providing that the ships in the mercantile 
marine were fitted with apparatus capable of communicating with 
the Naval ships, and that the methods of signalling were known, 
there would be no difficulty in arranging for intercommunication, 
and the relative advantage which Great Britain would derive from 
this intercommunication, as compared with the benefits to other 
nationalities, was in the proportion of British ships fitted with 
wireless telegraph apparatus, and as this country had the largest 
mercantile marine she would be in the best position. He felt that 
under a system of British monopoly they would have lost the benetits 
of the work of foreign scientists. 

Capt. BETHELL, replying to the CHarnwan, said that he had had 
practically the whole of the wireless telegraph service of the 
Admiralty under his control. He was one of the delegates at the 
Berlin Conference. He agreed with the evidence that had been 
given by his colleague, Col. Daniell. He had read Mr. Cuthbert 
Hall's evidence, particularly that portion in which he alleged that 
the Admiralty had made a violent change in their policy in regard 
to interrommunication. When he first joined the Admiralty in 
1903, the question of the attitude of the delegates to the 1903 
Conference was brougbt up, and he was asked to advise Lord 
Selborne with regard to the policy that the Admiralty should 
pursue at that Conference. The advice he then gave was that, 
first, he thought there was no possible power in the hands of the 
British Government to enforce anything that was decided at the 
Conference with regard to intercommunication ; and, secondly, the 
state of the naval instruments at that time was of such a rough and 
ready sort—they had no system of tuning, they bad only a few 
ships equipped, and the results they got were very uncertain— 
tbat he did not consider the time was then ripe for anything of the 
kind, and that, therefore, the attitude of their delegates should be 
one of reserve. That was more or less the view that was taken by 
the Admiralty until the question cropped up again with regard to 
a future Conference. Up to that time he had considered the 
question a good deal, and had made up his own mind that general 
intercommunication was not а good thing. He was dead 
against it, and so he was at the present moment—by 
that he meant general compulsory intercommunication, with 
no exceptions at all. He advised that they should stick more 
or less to their previous policy, only that they should go wholly 
for rejecting general intercommunication. In 1904 he drew up 
certain conditions which he thought we might accept, on the under- 
standing that in the opinion of the Admiralty sufficient regulations 
could be drawn up, together with provisions for their enforcement. 
He thought then there would be no objections to the Admiralty 
agreeing to general intercommunication. Eventually it was agreed 
that the policy of general intercommunication should be accepted, 
but that we should insist upon being able to exempt any stations 
that we liked. He placed great stress upon that exemption clause, 
because he had a certain amount of sympathy with the Marconi 
Company, and he thought that they had done a great deal for wire- 
less telegraphy—they had built up an organisation which un- 
doubtedly in time of emergency would be of great benefit to the 
Admiralty, and he did not wish to do anything which would in any 
way jeopardise that organieation, even if only for a sbort time. His 
objections to general intercommunication were not that he thought 
it impracticable in any way—physically he saw no difficulty in the 
matter whatever. He believed that very exaggerated language had 
heen used as to the disorganisation and interference that was going to 
appen. He did not believe that any difficulty whatever would 


With the power of exemption yon withdraw your objection to 
intercommunication ?— Decidedly. | 

Replying to Mr, 8. Buxtom, WrtwEes said that ho ws 
thoroughly satisfied now that the Convention would work to the 
advantage of the Admiralty. 

By Sir E. Sassoon: The spark system and the continuous-move- 
ment system could, in his opinion, easily be made interchangeable. 

Replying to Mr. ApxiN, Capt. BETHELL said that England 
would be at a great disadvantage if she refused to ratify the Con- 
vention. 

Mr. BaBixGTON Ѕмітн, secretary to the Post Office, recalled, 
read a letter he had received from M. Bordelongue, the principal 
French delegate at the Berlin Conference, traversing certain 
portions of the evidence of Mr. Cuthbert Hall. Mr. Babington 
Smith said it had been stated before the Committee that there was 
no company carrying on a commercial business in wireless 
telegraphy, with the exception of the Marconi Co. He bad made 
inquiries as to the traffic transmitted by the de Forest stations on 
the coast of the United States, and had received information tbat 
during the six months ended April 30th, 1907, they transmitted 
from ship to shore 46,182 messages, and from shore to ship 32,887 
—a total of 79,069, which, if it had gone on for a year in the same 
proportions, would mean a little over 158,000 messages in the 
12 months. The total number of messages received and transmitted 
by the Marconi shore stations in the United Kingdom, leaving 
out of account Poldhu, were 16,035, so that the business trans- 
mitted by the American de Forest stations was very much larger 
than the business transmitted by the Marconi stations of Creat 
Britain. The figures he had given in neither case were official, but 
he had no doubt of their accuracy. They had been officially informed 
by the Netherlands Government that 2,700 messages were received 
and transmitted from the Dutch station at Scheveningen in 1906, 
a larger number than the number sent and received over the Post 
Otlize wires by any of the Marconi stations in this country, excep- 
ting Browhead and the Lizard. | | 

Witness also referred to the evidence which had been given by 
various witnesses, who said that they thought the ratification of the 
Convention would retard the progress of scientific invention in 
wireless telegraphy, and said that he was of opinion that so far 
from that being the case, the Convention would tend to promote 
progress. He further said that he thought the restrictions as to wave 
lengths in the Convention had been misunderstood— great latitude 
was allowed in that respect to suit particular circumstances. 

The Committee then adjourned. | 


Electricity in Workhonses.—In the Parliamentary Papers for 
May 16th, Sir William Bull asked the President of the Local 
Government Board as to the issue of a code of suggextions and 
instructions to Boards of Guardians as to the mode of constructing 
workhouses and infirmaries, and whether any suggestions had been 
issued for the guidance of guardians as to the best mode of equipping 
these institut ions with electric.ty for lighting and power purposes. 
Mr. J. Burns replied that a memoraudum on the construction of 
poor law infirmaries had been issued, but no suggest.ons were 
made as to the provision of electricity. 

Folkestone, Sandgate and Hythe Tramways Bill.—In the 
House of Commons on May 16th this Bill was read a third time. 


North-East London Railway.—In the House of Lords on 
May 16th this Dill was read a third time and passed. 


THE CONTINENTAL 
ELECTRICAL ENGINEERING INDUSTRY. 


AN IMPROVEMENT IN THE FINANCIAL RESULTS. 


(Concluded from page 824.) 


The Voigt & Haeffner Co., of Frankfort-on-Main, which has a 
share capital of £100,000, proposes to increase it to £150,000 this 
year. According to the report of the directors for 1906, the turn- 
over advanced by 45 per cent., the augmentation being mainly in 
the inland market and this necessitated extensions of the works, 
The rise in the prices of raw materials was a matter of some con- 
cern, especially in the case of metals. The accounts show net 
profits amounting to £27,728, as contrasted with £14,113 in 1905, 
and a dividend at the rate of 10 per cent. has been declared, as 
against 7 per cent. in 1905. At the end of last year the company 
employed about 1,000 oflicials and workpeople. А large amount ot 
business was brought over into the current year, and a further 
increase in sales has taken place in the first few months as compared 
with the equivalent period of 19006. 

The Deutsch-Niederlandische Telegraphen Gesellschaft (German- 
Netherlands Telegraph Co.), of Cologne, which has a paid-up share 
capital of £350,000 and a loan debt of £362,500, has now terminated 
its firs& complete working year. As will be remembered, the com- 
pany enjoys a joint subsidy from the German and Dutch Govern- 
ments, totalling £95,000 per annum, for its cables in the Far East, 
whilst 10 per cent. of the cable receipts are received by the company. 
The gross revenue earned in 1906 reached £101,020, or £6,020 in 
excess of the subvention, and the net profits, including the balance 
forward, amounted to £34,103. It is intended to pay a dividend at 
the rate of 6 per cent., to place £1,705 to the reserve fund, £1,500 
towards the establishment of a pension fund, and £1,500 towards the 
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eventual provision of duplex apparatus. The cable system was 
opened throughout its whole length on November 1st, 1905, and the 
undertaking has since then developed in а satisfactory manner, and 
in accordance with the original calculations. The cables have been 
free from any serious interruptions, damages having only been 
caused on two occasions by ship anchors at the mouth of the 
Yangtse River, and these were quickly repaired by the Great 
Northern Telegraph Co. The company has completed large tanks 
mA tank hall at Woosung, near Sbanghai, for the storage of stock 
cable. 
The following announcements refer to other German companies 
for 1906, the figures given in parentheses being the results for the 
preceding year: — Duisburg Cable Works, 10 per cent. (8); 
Wilhelminenhof Cable Works, 15 per cent. (10) ; Electro-technical 
Works of Max Schorch & Co., 8 per cent. (8); United Insulator 
ch” 12 per cent, (12); and the Dr. Paul Meyer Co., 63 per cent. 
64). 


Swiss AND OTHER WORKS. 


Tae Aluminium Industry Co., of Neuhausen, which has just 
declared the highest dividend paid in the history of the under- 
taking, was fully occupied dnring the whole of 1906 at the works at 
Neuhausen, Rheinfelden and Lend. The report passed at the recent 
meeting stated that the demand for the company's manufactures was 
very brisk, and as an immediate advance in the production was 
impossible, an increase was made in the prices. All the aluminium 
producing works inthe world had endeavoured to extend their old 
plant and establish new works, and the greater output would 
partly appear on the market in the second half of 1907. The 
quantity available in 1908, according to the report, would be so 
large that the price of the metal would decline. The company has 
increased its share capital from £640,000 to £1.040,000, although 


only one-half of the total is paid up. The accounts are briefly as 
follows :— 


1906. 1905. 
Share capital (paid up) ... £520,000 £520,000 
Loan capital E. 227,000 229,000 
Net profits ... 313,600 185,000 
Depreciation provision 103,760 85,400 
Dividend, per cent. n 26 22 


The report refers to the progress made in connection with the 
utilisation of water power in the Vallais canton, although the date 
of the completion of the works is not mentioned. The contract for 
the construction of the tunnel for the Rhone Works will be placed 
shortly, and the new installations at Goldschmieden and Marseilles 
will be started at the end of 1907.  Bauxite mines have been 
Secured in the South of France, and these will assure the company 
of supplies of the material for many years. The accounts for 1906 
show for the first time ап appropriation, amounting to £20,000, 
for the establishment of a pension and assistance fund. 

Tbe Alioth Electricity Co., of Basle, which has а preference 
share capital of £120,000, and ordinary shares amounting to 
£120,000, delivered dynamos and motors of a total of 95,696 H.P, 
in 1906, as compared with 51,081 H.P. in 1905, and transformers of 
50,670 H. p. and 23,367 н.р. respectively. The directors state that 
satisfactory results were obtained with very high pretsures for the 
transmission of power and also in regard to electric traction. Ав 
tothe working of main lines of railway, the experiments were 
continued with favourable results, and a locomotive of 2,000 н.р. 
was now being built on a new system for abroad. The accounts 
indicate gross profits of £32,040 for 1906, as against £23,200 in the 
preceding year, but the net surplus has only allowed of the pay- 
ment of 5 per cent. on the preference shares, as in 1905, the 
ordinary shares again not receiving any dividend. 

The accounts of the Compagnie Francaise Thomson-Houston for 
1906, which were approved at the recent annual meeting, exhibited 
gross profits amounting to £168,000, as compared with £170.000 in 
1905, and the sum of £86,800 out of the former was derived from 
manufacturing operations, a8 against £80,000 in the preceding year, 
the balance in each case being the yield from investments. The 
net profits were £97,600, as contrasted with £90,400 in 1905, the 
improvement being due to the repayment of bonds and non- 
necessity for interest payment on those redeemed. It was decided 
to pay а dividend of £1 2s. per £20 share, as compared with £1 in 
1905. The increase in orders has rendered it essential to extend 
the works at Neuilly-sur-Marne, and a site has been secured at 
Lesquin, in the Nord, in order to cope with the development of the 
trade in turbines on the Curtis system. 

The works of the Felten & Guilleaume Co., of Vienna, according 
to the directors' report for 1906, were fully employed during the 
year, and the inland industry for the first time for years partici- 
pated in the business prosperity of the world. The apprehensions 
that the high prices of metals would affect the consumption in 
the electrical trades had not been realised. As to the increased 
cost of copper, the improvements made in the manufacture of 
cables had almost equalised matters in so far as normal sections 
were concerned. No danger was to be feared from that quarter, 
and a decline in the period of prosperity would only be appre- 
hended in the event of the general industrial activity experiencing 
а serious set back. The accounts show net profite of 2,253,087 
crowns, as compared with 1,467,729 crowns in 1905, and a dividend 
has been declared at the rate of 15 per cent., as againt 12 per cent. 
in 1905. 

The A. E. G. Thomson-Houston Co., of Milan, has now been in 
existence for three years. In the course of the report for 1906 
it is mentioned that in consequence of the favourable industrial 
situation the company was the recipient of an abundance of orders 
for extensions of lighting and power stations and the equipment 
of new works, and also for tramways and railways. Notwith- 
standing the large demand, the abnormal condition of the market 


for electrical manufactures continued, and prices consequently 
remained low. The net profits amounted to £11,800, as contrasted 
with £4,380 in the previous year, and a dividend of 5 per cent. 
has been declared on the share capital of £204,000, as compared 
with 2 per cent. in 1905. The organisation of the company has 
fully corresponded to expectations, and the branches opened at 
Bologna and Leghorn at the beginning of 1906 have developed in 
8 satisfactory manner. 


APPLICATIONS. 
By APPLIQUE. 


IT would not be any exaggeration to say that 98 per cent. 
of central station and mains engineers, from switchboard 
attendants to chief assistants, in this country, on receiving 
their weekly copy of the ELECTRICAL REVIEW, or whatever 
technical journal they take, open it at the ‘Situations 
Vacant" columns, and scan them more or less eagerly, to 
ascertain if there are any vacancies in them to suit their 
particular fancy. 

Occasionally some member of the fraternity goes to the 
trouble of writing a letter to the papers, proving beyond a 
doubt (to his own satisfaction) that 99 per cent. of the 
positions advertised are already given before the advertise- 
ment appears, but, in spite of this obvious fact, scores of 


` applications are received from every part of the country for 


every position advertised, whether it be switchboard attend- 
ant, at £1 per week of 56 hours, or chief engineer of one 
of the big cities, at £1,000 a year. Presumably, each of 
these applicants has more or less faith that the particular 
post he elects to put in for is the odd one in the hundred, 
or he would scarcely take the time and trouble to make out 
an application for it. 

Having found a suitable vacancy, the next move is 
making out an application for it, which, when properly 
done, is а very much more difficult matter than it appears 
to be. It is a remarkable thing, considering what a wide 
and comprehensive education the majority of engineers 
reccive, how comparatively few of them can write a really 
strong, lucid and attractive application, even when their 
qualifications are, proportionately to the berth desired, of 
the best. 

Some men apparently consider any string of paragraphs 
stating the different positions they have held, and their 
length of service in each, no matter how crudely and slip- 
shod the whole thing be put together, to be sufficient to 
obtain for them the position they covet : in fact, there have 
been instances where applications have been received for 
responsible positions on a single sheet of notepaper, and 
others on leaves torn out of an exercise-book. Whether 
such an application was ever successful is more than doubtful. 
A slovenly-written, badly-worded, slack application is, in 
nine cases out of ten, a sure index of poor business 
capabilities in the writer, and one well written, well 
composed, and put together in a neat, clear and concise 
form, equally, of course, an index of the good business 
abilities of the compiler. 

The practice now adopted by many municipalities and 
private companies of sending ont a printed application form, 
with a number of questions on it to be answered by the 
applicant, has probably originated from this inability on the 
part of otherwise well-educated men to write an intelligent 
application. To some extent these forms overcome the 
difficulty for him, without handicapping his more fortunate 
and versatile brother who finds no difficulty in making out 
a good application, in that it is usual to state that a more 
amplified description may be sent in, if desired, with the 
printed form. The questions asked are usually such that 
the obvious replies to them, even when set down in the most 
cryptic form, give a very much more lucid description of a 
candidate's qualifications than the average application sent 
in by the majority of men without this form, even if no 
more detailed account be sent with it. 

Applications may be classed briefly under three headings : 
(1) the Indifferent ; (2) the Amateur; (3) the Ideal. То 
deal shortly with the first and last of these. 

Under the title * Indifferent” come the applications 
sent in by young fellows who, to use their own expression, 
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“have a shot at everything going for the sake of trying 
to make а move from their present position : in fact, 
applying for every berth that is advertised, indiscriminately. 
A little thought on their part would convince them that 
ina great many cases their qualifications and experience are 
not of a high enough order to give them a chance of being 
selected ; and in others the position, if they did get chosen 
for it, would often be a retrograde movement to their future 
rospects. If a man wishes to change his position, it is 
nsually a mistake to take up another berth that is not a step 
higher in some way ; he should not be content to move to a 
similar position just for the sake of a change of environ- 
ment. A testimonial from one station for two years’ satis- 
factory service i8 of more value than two testimonials for 
twelve months each, for two similar berths, from two 
stations, ав chief engineers and committees have a way of 
objecting to men who are continually chopping and 
changing. | К 

With regard to Ње third class, “the Ideal application.” 
They are the applications received from men who have had 
much experience of the game, who have put in for berth 
after berth, only to be disappointed time and -again, and 
after each attempt have gone through their application, 
finding and strengthening the weak spots in it, so that it has 
gradually gone through a course of elimination and recon- 
straction, and has reached such a degree of perfection that 
it is almost impossible to improve on it. This last class of 
men will reap no benefit from this article, as it is written 
with the hope that it may help the second class, the 
„Amateur.“ 

Now, Ше “ Amateurs belong to neither of the above 

classes, although they have characteristics of both, as their 
applications are a combination of the earnestness of the 
latter and the inexperience of the first. They are the 
applications received from men who do their best to make 
out a strong case, but fail for several reasons. The first and 
most apparent is inexperience, through not having had 
sufficient practice at revising their applications. They bave 
not been through the valley of the shadow of hope doomed 
to disappointment, and had to turn back and dissect their 
efforts to get at the weak parts often enough. Secondly, 
they have little or no real idea of how to frame and build 
up an application, and it is more or less natural that they 
should not care to go to their colleagues for advice on the 
subject, so they have to blunder along until they eventually 
discover the truth. 
‚ The ideal application has four important characteristics: 
it must read freely and easily, it must be concise, short, and 
mast be neatly written (or typed, as the case may be) and 
got up, and, of course, the qualifications must be good, 
according to the position it applies to. : 

With regard to the first, essential—that it must read well. 
If a reader in going through an application finds it disjointed, 
cryptic, a number of statements put down anyhow, with- 
out any apparent relation to one another, a mass of bald 
facta, from which to derive any real estimate of the 
ipplicant’s qualifications he must read through two or three 
times, he gets an unfavourable impression of the candidate 
before he begins to weigh it up at all; but, on-the other 


COUNTY BOROUGH OF L 
Electricity Department. 


APPOINTMENT OF CHIEF ELECTRICAL ENGINEER. 


Application 
of 
Тномаѕ Јони Tsomas, Chief Assistant Electrical Engineer at 
. the Corporation Electricity Works. T 
Late Second Assistant Engineer at the G—— ——, &c. 
Ета. 1. | 


hand, if it reads freely and easily, each paragraph carrying 

Ш on naturally from one phase to another of the applicant’s 
“perience, and go making the whole read like a single para- 
graph, he doesn’t need to go through it repeatedly to get at the 


4 


text of it and instinctively feels that he is dealing with a 
good business man, and puts it on one side among the sheep 
for future consideration. | . 
Secondly, it must be concise, every statement being set down 
clearly in plain simple language that definitely and distinctly 
describes the exact character and nature of the duties and 
responsibilities of each. position the applicant has. held, 
together with the general experience gained, and any 
experiences peculiar to his term of office, such as large 
extensions to the station plant, or mains, or tramways 
equipment, &c. The general experience should also describe 
the peculiarities of the station and system of distribution, 
as traction supply with battery and booster, five-wire system, 
separate arc lighting system, sub-stations, &c., but everything 
must be written in clear elementary English, without any 
attempt at high-sounding high-flown phrases scattered 
through it. | : 
Thirdly, it must be short, not, of course, of a necessity 
short in the sense that it only covers one sheet of foolscap, 
as the actual amount of writing required for any application 
must necessarily depend on the extent of the applicant's 


SUMMARY OF EXPERIENCE. 


Mechanical 


a Three years’ apprenticeship at G Engineering 
Training. | 


Works, London. | 
Two years Engineer-in-charge of outside construc- 


tional work for Messrs. F , Engineers, 
Kilburn, London. 
&c. | 
Electrical Two years apprenticeship at the Т Corporg- 


Training. tion Electricity Works. 


—— years with Messrs. S 
neers, H ; 

One year Switchboard Attendant at the D 
Electricity Works. 


, Electrical Engi- 


Two years Shift Engineer at the D Electricity 
Works. | 
«с. 
Technical Three years as a day student at —— College. 
кишш; —— years at Technical School as an 
evening student. 
&с. 
Fic. 2. 


experience and qualifications. The term shortness, as used 
here, means that every portion of the applicant's experience 
detailed in the application should be expressed as briefly as 
is consistent with a lucid description of that experience. 
Fourthly, the actual construction of the final copy of the 
application. If it is to be written, it should be as neatly 
and clearly written as possible on plain white foolacap, with 
a broad margin on the left hand side (say about 14 in.), and 
plenty of room left between each paragraph. 16 may be 
typed or printed ; though this last is rather an expensive 
process. If it is typed, а very neat and easily read document 
is presented, which is very acceptable to anyone who has to 


wade through a few score of applications. 


The following is а brief description of a very good general 


 typeof application; it was typed and made up on plain white 


foolscap. The first sheet was the title page, and was got up 
as infig. 1; the second sheet, was а summary of the whole 
of the applicant's experience, each part under a separate 
heading, as in fig. 2; then followed the details of his 
experience and qualifications, age, &c., and finally copies 
of recent testimonials and a list of references. The whole 
fastened together at the corner made a neat, clear and 
forcible application. „ 

When an application is typed or printed, the letter 
submitting it to the advertiser should always be in the 
candidates own handwriting, as employers generally like to 
вее a specimen of a candidate's caligraphy. - 

In these days of strenuous competition, no man can afford 
to neglect any possible assistance, or leave any stone unturned 
to advance his candidature, and one. of these efforts is, 
undoubtedly, the quality of his application. To the 
ambitious man the ability to write an application is 
eminently necessary, and а lack of this ability often stands 
between him and the attainment of his object, even when 
his professional qualifications are great ; Af, therefore, the 
attention of readers is drawn to this, the object of this 
article will bave been accomplished. | 
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REVIEWS. 


The “Engineering” and Electric Traction. Porket-Book. By 
Purr Dawson, M. Inst. C. E. Fourth edition. London: 
Engineering, 1906. Price 20s. net. 


The first edition of this valuable standard of reference for 
all who have to do with tramways was issued in 1899. It 
never was a pocket-book in more than the compiler’s pretty 
fancy, but always went easily into a portmanteau. 

The highest praise we can give the fourth edition, is to say 
that it has brought the work up to date without increasing 
its size in any particular. Much of the old matter has been 
discarded, certain new features have been incorporated, yet 
the weight and the number of pages remain the same. 

Starting with the track, the simplest way to review the 
book is to compare the first and last editions by sections, and 
we may gather at the same time some idea of the advance in 
methods and appliances which has been made in the most 
important seven years in the history of street travel. 

The American costs of construction are reproduced from 
the first edition, but the English costs are revised, and the 
difference i8 marked ; the prices of material, the cost of 
labour, and the quantity of material all having risen. The 
total of the two estimates differs by £1,419 per mile of 
single track, of which, perhaps, a good deal is due to better 
paving. 

Insignificant improvements have been made in copper 
bonds, but the Thermit weld has been introduced, and the 
Falk cast weld and the electrically-welded joint have been 
used more extensively than in 1899. 

The British Standard specifications and dimensions are 
printed in the sections to which they apply. 

The first edition necessarily was the result much more of 
American than of British experience, and the present edition 
still suffers in consequence. The American flavouring is 
too pronounced for anything but an American edition, and 
in the next it might be boiled out to & considerable degree, 
making the book more suitable to our wants. 

The turbine section is one of the new things since 1899. 
and is representative of all the known forms, with which it 
deals copiously and well. 

The boiler section still remains the longest (158 pages), 
although a good many of the data on riveting have been 
deleted. ‘They are not missed. Galloway tubes still disfigure 
the illustration of а Lancashire boiler, but the Cahall boiler is 
no longer included. "Tables, by Bryan Donkin, of efficiency 
and coal consumption of various types of boiler have been 
added. 

The stunted growth of the refuse destructor portion is 
unexpected, but natural enough, as this aid to civilisation 
has not been welcomed widely as an integral part, or even as 
an adjunct of power stations. 

There is nothing in the descriptions of boiler furnaces to 
lead one to suppose that any advance has been made in the 
economical combustion of fuel since 1899, and in this 
matter. the book merely reflects the void which it sees. 
Nevertheless, a word about the improved setting of the 
Babcock boiler would have enhanced the educative value of 
this portion of the work. Neither is there any mention 
of the thermal storage system, which is likely to reduce 
capital expenditure and works costs by raising the load factor 
of the boiler plant. 

In the first edition, an American firm enjoyed the 
monopoly of the coal conveyor section, which was dealt with 
in 3 pages ; but the home manufacturers are given a better 
chance now, and the Temperley transporter finds a place. 
If there is a fault it lies in so little notice being taken of any 
but the bucket type of conveyor. 

Under generators, we are spared in great measure the 
dreary pages of outline drawings and arid tables of 

dimensions, which did nothing to improve the first edition. 

The alternating-current generator and transformer section 
has changed its appearance almost entirely since 99, and 
has grown algo from 42 to 75 pages; but the process of 
transformation is to be seen at its best under switchboards, 
which section fairly lives again. If we may say so, this 
portion of the work is the most intelligent of all, chiefly 
because all the old growth has been grubbed up, and the 
new crop is of one sowing. The result provides a section 


which is in itself a text-book of modern switchboard 
practice. . 

For the purposes of the first edition the gas engine did 
not exist. Here it occupies 62 pages of interesting matter, 


‘chiefly descriptive of the leading European engines and 


producers, and ending with variants of the usual data. 
Hardly enough is said about the Diesel engine, which 
is doing good service in a small way, and has been improved 
in detail since the pave of the Pocket-book was written. 

We venture to suggest that the 60 pages devoted in the first 
edition to miscellaneous building data might be cut down 
from 22 pages in this edition to nothing in the next, for there 
are so many excellent pocket-books and text-books on build- 
ing that these few pages of extracts can be spared. 

What there is about storage batteries (20 pages) is useful. 

In the 11 pages devoted to surface-contact systems, short 
descriptions are given of those which are well known either 
through advertisements or use, and the remaining 21 pages 
of the section are allotted to the conduit system. 

Rolling stock has been thickened up to 154 pages. It 
retains its original American complexion, and reduction to 
100 pages, chiefly by the removal of illustrations, would 
improve this part of the book. No reference is made to any 
form of radial truck, nor would the reader gather that air- 
brakes came from England as well as from America; in fact, 
the subject of brakes has not been treated well. It has been 
dismissed in 5 pages, and there has been no attempt to com- 
pare the various classes of brakes with one another, or to 
make the bald and cursory descriptions of the two forms of 
magnetic track brake useful by the introduction of the 
results of tests. 

The data under efficiency, maintenance and depreciation 
are more or less interesting, according to the temperament 
of the individual, and the suggestion is admissible that all 
important fundamental tables should bear the hall-mark of 
origin and the dates of issue, tbe latter being particularly 
necessary if unwary users are to escape the pitfalls which 
honeycomb the path of those who go about to make estimates 
for work with which they have an inadequate personal 
acquaintance. 

The last two sections had no place in the first edition. 
They deal with transmission of power and with alternating- 
current traction. The former is interesting, chiefly as in- 
cluding a great deal of information in tabular form about 
the power required to drive tools and apparatus of all kinds: 
while the latter gets into 36 pages as good a general review 
of the present extent of single-phase traction as we have 
geen. | 

Compared with itself in previous editions, the fourth 
edition is an advance; compared with other engineering 
pocket-books it is by no means put to shame, even when the 
test is for density and quality per cubic inch. 

The 7imes has proved what really needed no proof, that 
the public will keep on buying canned information, however 
many times it may be re-hashed, and will growl merely 
at having to re-arrange its box-rooms every time. Mr. 
Dawson and the compilers of standard technical pocktt. 
books who were before him: have had the most comforting 
proofs that what is true of popular encyclopædias applies 
equally well to the encyclopædias of every profession or 
trade. Everyone buys them in the hope that one day they 
will pour a flood of condensed light on an obscure or debat- 
able point, and pour it quickly; and even when the last 
edition has not been opened the next is purchased, because 
one never knows that to-morrow may not bring the occasion 
when ready information may save the cost many times over. 
We are creatures of hope. 


Precision Grinding. - By Н. DARBYSHIRE. London: 
Archibald Constable & Co. 1907. Price 6s. net. 
This is a comparatively small book on a very large sub- 


ject, yet it cannot be said that the subject has been treated 
in any way in an insufficient manner. The book might 


have been made many times larger by the inclusion of records 


of work, but we do not know that the value of a book is 
always enhanced by being anchored down to a heavy load of 


what may after all prove but shifting and unreliable sand. 


For a book, the information in which is bound up with 
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resent day facta, can never become a classic, and a technical 
book can have but an ephemeral life which deals with present 
day practice in an art which is in certain respects new and 
igon the move. We do not mean to imply that grinding is 
a new operation—it is not, nor is precision grinding a new 
operation ; bub what is new is the use of grinding to remove 
considerable quantities of material with reasonable accuracy, 
and subsequently to remove very small quantities so as to 
obtain an accorately-finished surface. The difference 
between modern methods and older methods as regards work 
of ordinary descriptions, is that modern grinding is carried 
ont by means of a highly specialised machine tool. Marvel- 
lous work has always been done by Sheffield grinders working 
on large stones, and with no help from guiding surfaces or 
rests, but machine shop grinding has to do with work of an 
entirely different order. 

The author of this book has consciously or otherwise 
had before his mind the classic idea of a book .as of 
something intended to deal, as far as possible, with principles, 
and, therefore, of some enduring value. 

To ensure success in grinding, it is in the first place 
necessary to employ a good solid and true machine, for all 
work done by a machine tool partakes of the errors of such 
tool. This secured, the questions of feed, speeds, of 
diameters, face and texture of the grinding wheel all require 
experience to decide them. | 

There is во much to be learned by experience, and precision 
grinding is so modern in tbe engineering workshop, that 
skilled men newly put to the work will find out all sorts of 
thingsthat are contrary to their preconceived notions. Ап 
improper wheel may become glazed, or it may wear too fast. 
The very terms of hardness and softness bear a special 
signification when applied to wheels, for a soft wheel is 
merely one which has a somewhat loose texture, so that its 
particles of hard matter are soon torn away, and fresh 
crystals of the grinding material are exposed at the grinding 
surface. Therefore it is that a cylindrical piece could not 
be ground parallel by a single cut of a soft wheel, for the 
wheel would wear, and the last part ground'would have a 
diameter larger than the first part. Hence, in precision work, 
a finishing wheel would be harder or closer textured, and 
would wear little, and would be passed very lightly to and 
fro over the work, so as to give its final finish with an almost 
imperceptible cut. | 

Much of the commercial success of grinding depends upon 
the finish and degree of accuracy given in the lathe to a 
spindle, which has then to be hardened before it is ground. 
Hardening causes more or less distortion, and the amount 
left for rectifying such distortion must be sufficient, but not 
more than sufficient. : 

In the opinion of the author, too little is done by way of 
grinding plane surfaces, but he revards this operation 
equally with that of grinding cylindrical surfaces, for a 
ground surface may be practically finished by grinding, and 
requires the scraper finish more as a means of assisting 
lubrication than as improving the truth of surface. 

An error in grinding for removal of stock is to feed the 
wheel along the work too slowly. A wheel ought to travel 
along the work one breadth of itself for each revolution of 
the work. The author gives correct reasons for this prac- 
tice, which ig necessary to the best work. For finishing cuts 
the rule doce not apply, but a finishing cut does not demand 
from a wheel anything approaching its full capacity of 
output ; the aim is rather to maintain the whecl diameter, 
and to do this the wear must not be appreciable. In every 
detail the author appears to have something to say—some- 


thing practical by way of remedy for every difficulty, and he 


has filled the whole of his pages usefully and without 
unnecessary padding. 


Engineering in the United States. By Frank FOSTER, 
M.Sc. London and Manchester: Sherratt & Hughes. 
1906, Price 1s. net. 

This work consists of a report to the electors of the 

Gartside scholarships, which were established at the Uni- 

versity of Manchester in 1902. One condition of a scholar- 

ship involves the “ examination of subjects bearing upon 
commerce or industry in Germany, Switzerland or the United 


States of America,” followed by a report showing the results 
of the holder’s investigations. 

The report under review is of very great interest to those 
connected with the manufacturing branch of engineering in 
this country, many of whom will have to relinquish their 
preconceived notions regarding American methods, if Mr. 
Foster's conclusions are to be accepted. With reference to 
this latter point, the age of the author must be taken into 
account (23 years being the limit) and the short period of 
12 months spent in acquiring a knowledge of American 
practice. It may be mentioned, however, that the first 
year’s work at the University is designed to prepare the 
student for the investigation in view, and Mr. Foster's 
report distinctly indicates a careful study of the subjects 
dealt with: moreover, many of his conclusions are backed up 
by instances from undertakings which are of repute even in 
this country. The author's explanations and solutions of 
industrial problems аге frequently given throughout the 
book, and they are always interesting, although the con- 
clusions arrived at will not be accepted by every reader of 
this work. | 

Chapter 1 devotes considerable space to “ specialisation,” 
and it is stated that there is a strong tendency for a firm, 
unless very large, to confine itself to one branch of engineer- 
ing, but the close specialisation which concentrates on one 
single article is uncommon.” With regard to durability, 
the Americans defend the practice of making their machinery 
of cheap materials and construction, with a view to an early 
relegation to the scrap heap when something better is to be 
had. The old form of apprenticeship so well known in 
England is said to be almost obsolete in the States ; youths 
find that they can earn more money than by being tied 
down to several years’ training at a low wage. 

As regards labour-saving machinery, Mr. Foster thinks 
that “owing largely to specialisation in manufacture, its 
use i8 Somewhat more extended than in England, although 
there is certainly not that enormous difference between the 
practice of the two countries that is implied by many 
writers on the subject.” ! 

The relations between employers and employed are dealt 
with in Chapter 2. The plan of paying for suggestions by 
workmen for the improvement of workshop methods is not 
much used, according to the author, and when he attempted 


to suggest improvements in one shop where he worked, the 


general foreman would not listen to him, although he had 
been previously told that suggestions would be welcome. 
There i8 no sentiment between masters and men in the 
States; “each man is looking for higher wages, and half 
a cent (a farthing) an hour increase in pay will induce him 
to change his workshop.“ | 

In the author's opinion, * there is not a very great deal 
of welfure work carried on by American firms, yet, in a 
minor way, a good deal is done towards providing con- 
veniences for the men.” The factories are thoroughly 
warmed in winter, and good lavatory and sanitary con- 
veniences are commonly provided. | 

The American employer is said to place a higher value 
upon technical training than obtains in this country. 

Under the heading of “ Wages and prices" а comparison 
is made between the value of wages in the States and in 
England ; Mr. Foster considers that after making due 


allowance for the higher prices of clothing, house rent, 


travelling, &c., a workman is almost as well off in England 
as in America, and he has to work longer hours to the 
extent of about 5 per cent. With regard to the.prevailing 
impression in this country that the American workman works 
harder than the British mechanic, the author states that if 
such be the case, the difference is not very marked. ** The 
office hours are distinctly longer and the concentration is 
more intense." | 

Piecework does not appear to be by any means universal 
in American concerns, even where repetition work is being 
dealt with. The premium piecework system is used to some 
extent, but the percentage of firms which have adopted this 
plan would not appear to be greater than in England. The 
remainder of Chapter 5 is devoted to the considération of the 
piecework system and standard rates of pay. 

In Chapter 6, headed American Engineering Workshops,” 
geveral items of especial interest to manufacturing engineers 


may be noted. 
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Mention is made of the custom in one large electrical 
works of stopping five minutes before time, to allow the 
men to wash themselves before leaving. The privilege was, 

. however, subsequently withdrawn, as the majority of the men 
simply waited round the door for it to be opened. 

As regards a site for a new works, most of the larger 
American firms have laid down their buildings a mile or two 
from the centres of the large towns. The usual type of shop 
met with in the States is a fairly lofty building with galleries 
down the sides and perhaps the centre, but some new works 
situated well out of town have all their shops on the ground 
floor. With regard to floors, wood is most common, 
supported by a layer of concrete. In connection with 
industrial railways, mention is made of two works where heavy 
parts are run on trucks to the machines, and are operated 
upon without removal from the trucks. 

Electric driving of machine tools is rapidly ousting the 
engine drive in most shops ; the larger tools have separate 

motors, and the sinall ones are grouped and driven by line 
shafts. - 

With regard to foundry work, the almost universal 
practice of using wooden flasks may be noted. Tool stores, 
as used in English shops, are general, and the workman 
usually makes a personal application for whatever tools he 
requires, but in several works messenger boys are provided to 
save the men’s time. | ! 

Taking the six chapters reviewed above, as a whole they 
do not tend to show that American manufacturing practice 
is in any way ahead of our own, and Mr. Foster’s book should 
effectively check the often expressed opinion that the most 
up-to-date engineering experience as regards the manu- 
facture of machinery can only be obtained in the United 
States. | к | | 

Electric power stations are dealt with in the last chapter. 
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BUSINESS NOTES. 
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Dissolutions and Liquidations.—' THE BRITISH. ELEC- 
TRIC ÉQurPMENT Co., Lrp.—A compulsory winding-up order having 
been made against this company, the rtatutory meetings of the 
creditors and shareholders were held on May 14th at Carev Street, 
as briefly mentioned in our last issue. Mr. Alfred Robinson 
attended on behalf of Mra. Nicholson and the debenture-holders. 
Mr. Н. M. Wiuesrls, Official Receiver, presided, and he reported 
to the creditors that the directors had not yet filed the statement 
of affairs, but Mr. Burton, chartered accountant, on their behalf, 
had furnished an approximate statement showing unsecured debts 
£7,305; fully secured creditors (Coutt’s Bank) £6,149, the security 
being the guarantee of Mr. and Mrs. Nicholson; a partly secnred 
creditor (Mrs. Nicholson) £9,663, holding secnrities valued at 
£7,152, and consequently unsecured for the balance of £2.532; 
and loans on debenture bonds £2,000. The assets consisted of 
stock-in-trade, £595 ; cash, £6; good book debts, £178 ; and doubtful 
and bad debts, together amounting to £255, but only expected to 
yield £75. Then there were the amounts due under the various 
contracts with town and district councils, but they were all claimed 
by Mrs. Nicholson under charges given to her at different times. 
The practical result was that there was absolutely nothing left for 
the unsecured creditors or the shareholders, The deficiency 
jn assets to meet the company's liabilities was returned at 
£9,837, and the total deficiency to the contributories was 
estimated at £23,044. The company was registered in Novem- 
ber, 1904, with a nominsl capital of £40,000 to acquire from 
Mr. Hugh Godfrey Nicholson, the business of electrical engineers 
and contractors formerly carricd on at 11, Queen Victoria Street, 
E.C., under the style of the British Electric Equipment Co. The 
Board consisted throughout of Mr. H. G. Nicholson, who had been 
the managing director at a salary of £1,000 a year, and his brother, 
Mr. Victor Ralph Nicholson, who bad not received any remunera- 
tion. On November llth, 1904, the company entered into an 
agreement with Mr. Н. G. Nicholson for the purchase of the 
busivers, for £15,215, pavable as to £7,215 in cash and £8, 
in fully-paid ordinary shares. The vendor's shares were duly 
allotted, and still stood in Mr. Nicholson's name; 100 shares were 
allotted to his brotber, and had been paid for in cash ; 6,000 shares 
had been allotted as 5 per cent. cumulative preference shares, and 
were paid for in full; and 7 signatories’ shares were allotted and 
paid for in cash—making а total issue of £14,107: With regard 
to the 6,000 preference shares, they were allotted to a Mr. John 
Cleland and paid for by that gentleman; but the amount of his 
investment was guaranteed by Mrs. Nicholson, who charged 
some property at P^'ham for payment of the amount. The business 
acquired by the „ ару was commenced at the end of 1902 by 


four gentlemen, for whom Mr. Nicholson acted as chief enginecr. 
In June, 1904, Mr. Nicholson purchased this business—for 
what consideration had not as yet transpired—but it appeared 
that of the purchase price of £15,215 no less than £10,000 must 
have been represented by the goodwill. The articles of association, 
however, were so framed that no question could be raised upon the 
amount paid for the business. It consisted of carrying out 
engineering contracts in convection with electric tramways for 
various town and district councils, and had been financed through- 
out by Mrs. Nicholson. The following is a list of the charges 
executed in that lady’s favour :— 

(1) November, 1905: Book debt due from the Glasgow Corporation to secure 


: repayment of a loan of £1,696 advanced on November 18th, 1905. 


(2) October, 1906: Book debt due from Leyton District Council to secure a 


` guarantee of repayment of a bank loan of £1,800. Under that guarantee 


Mrs. Nicholson paid £1,767 last April. 

(8) October, 1906 : Book debt due from Walthamstow District Council to 
secure the guarantee of a bank loan of £2,500. 

(4) January, 1907: Book debt due from Leyton District Council to secure 
repayment of two loans by Mrs. Nicho!son of £800 and £700 respectively. 

(5) Januarv, 1907: Book debt due from Yarmouth Town Council, the con. 
sideration being the guarantee of repayment of a bank loan of £2,000, and under 
which Mrs. Nicholson claimed £1,400. 

(6) January, 1907: Another book debt due from Yarmouth Town Connell to 


secure the guarantee of an overdraft of £1,800 at the bank. Under that 


guarantee Mrs. Nicholson claimed £1,248. ы | 

(7) February, 1907: Another book debt due from the Walthamstow District 
Council to secure the repayment of £990 lent by Mrs. Nicholson. 

(£) February, 1907: Book debt due from the Barking District Council to 
secure repayment of a similar loan of £400. 

These charges on book debts did not require to be registered at 
the Joint Stock Registry under Section 14 of the Companies Act 
of 1900, and consequently the creditors were not afforded the 
opportunity of ascertaining the exact position of the company 
before giving it credit. Until a month or two ago no register of 
mortgages was kept by the company. The circumstances under 
which these charges were given to Mrs. Nicholson would require 
very careful investigation. All those given witbin three months of 
the winding-up order were primd facie bad, except to the extent of 
which actual cash was advanced at the time that the charge was 
executed, unless i£ could be established that Mrs. Nicholson agreed 
to make further advances in consideration of her previous advances, 
not hitherto secured, being guaranteed at the time. In addition to 
those charges on March 20th, 1907, only six days before the com- 
mencement of these liquidation proceedings, £2,000 5 per cent. 
mortgage debenture bonds covering the whole of the assets of the 
company were issued to Mrs. Nicholson to secure an advance of 
£500 made on March 23rd, а previous advance of £1,000 on April 
30th, 1906, and an advance of £500 on May 2nd, 1906. Unless 
it could be clearly established that Mrs. Nicholson only made, or 
agreed to make, that immediate advance of £500 which was essential 
for the benefit of the company, and as a condition of making that 
advance she insisted upon her previous advance being guaranteed, 
prüind facie to the extent of £1,500 those mortgage debenture bonds 
were bad. As soon as these debentures were issued she transferred 
them to third parties, and although they might be bad in the hands 
of Mrs. Nicholson they might be held to be good in the hands of 
third parties. That gave rise to other considerations because, if 
the directors had not acted in the interests of the company solely, 
there might beaclaim against them personally in respect of the 
issue of debentures under those circumstances. When the bonds 
were issued Mrs. Nicholson agreed that, so far as the assets might 
not be sufficient to meet those debentures, she would postpone the 


-charges which she held so long as the debentures were held by the 


persons to whom she had transferred them. 
Mr. Nicholson’s account in the company’s books had been very 
imperfectly kept. At the date of the winding-up order gt showed 


him to be a debtor to the extent of £5,000, but he had since lodged 


further accounts which reduced the debt to £86. Those accounts 
would require very careful investigation, and it appeared that two 
items, for which he took credit in bringing down the indebtedness, 
were an estimated sum of £800 for personal expenses, and £1,000 
in respect of his liability to repay the overdraft at Coutts's bank. 

A creditor asked what had become of all the money handled by 
the company. Had they transacted their business at a loss ? 

The Chairman pointed out that book debts to the amount of 
many thousands of pounds due under the company’s contracte had 
been charged to Mre. Nicholson. 

Asked to explain how the deficiency of £10,000 had arisen, Mr. 
Nicholson said & loss had been made on the various contracts 
undertaken by the company. There had been some 15 or 16 con- 
tracts, and they had generally resulted in a loss. There was between 
£2,000 and £3,000 lost at Walthamstow, and a similar amount at 
Dover. He had acted as chief engineer. 

A creditor: And you drew £1,000 a year fot advising the com- 
pany to take these losing contracts ?—No, not at that time. 

A wish was expressed by another creditor that a return should 
be furnished showing the amount at which they were taken and 
the expenditure incurred in executing them. It was only reason- 
able that documents should be supplied, having regard to the 
peculiar formation of the company. 

The Chairman said he would endeavour to supply the desired 
information. | | 

A creditor challenged Mr. Nicholson to sav whether, before he 
signed the Walthamstow contract, it was pointed out that it was 
clear, from the work already done there, that the contract could 
only be carried through at а loss; whether he was advised not to 
sign the contract, but signed, saying that he could do it at a profit. 

Mr. Nicholson replied that in signing the contract he relied upon 
his engineer's figures. Не did not go into the contract personally, 
because he had full confidence in that man’s long experience. 

The creditor: As engineer and managing director of the com- 
panv, you surely ought to have personally looked into the contract. 

M:. Nicholson: I am afraid I do not recollect anything about it. 
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were уоп not aware that this company was insolvent beyond all 
bope twelve months ago? — No; I was not aware of it. 

Asked if there would be a sitting for the public examination of 
the directors and officials of the company at which all the circum- 
stances would be fully investigated, the Chairman replied that he 
could not express any opinion on the point at present. 

The Chairman remarked that he had omitted to mention tbat on 
April 9th Mr. Burton, who was а chartercd accountant carry ing 
on, business at Copthall Avenue, E.C., was appointed receiver and 
manager on bebalf of the debenture-holders, and he had since 
carried on the business with а view to completiug the outstanding 

ntracts. 

Mr. W. T. Graves, the secretary of the Improved Wood Pave- 
ment Co., said they had met under somewhat unfortunate circum- 
stances, and could not be expected to feel much sympathy witb the 
directors and others concerned. The present position was not due 
to misfortune or badness of trade, but, to state it mildly, to bad 
management. He proposed that the liquidation should be left in 
the hands of the Official Receiver, and a substantial committee of 
inspection. 

The Chairman observed that if it proved to be necessary to take 
proceedings to attack the charges and debentures, it would be essen- 
tial to consult somé of the largest creditors. He accordingly sug- 
gested that the meeting should nominate some from their body to 
act as а committee of inspection. 

Resolutions were unanimously vassed for the Official Receiver to 
act as liquidator, and for the following gentlemen to assist bim as 
a committee of inspection, viz.; Mr. W. T. Graves (Improved 
Wood Pavement Co.), Mr. A. C. Davie (Saxon Portland Cement 
Co., Ltd.), Mr. W. J. Higgs (James Russell & Sons, Ltd.), Mr. 
W. Н. Chappell (Brooks, Ltd ), and Mr. Fernand Espir, represent- 
ing the Havre Copper Wire Works and other foreign creditors. 

In the absence of & quorum, the meeting of sbareholders was 
formally adjourned until this week, after which, if no resolution 
be passed, the resolutions of the creditors will be acted upon. 

WirrrsG, EBoRaLL & Co., Lrp.—Creditors are to send the usual 
particulars of debts, &c., to the liquidator, Mr. S. C. Witting, 49, 
Cannon Street, E.C., by July 31st. 

COWPER-COLES METAL EXTRACTION SYNDICATE, LTD.—Creditors 
must send particulars of their debts, &c., to the liquidator (Charles 
Hammond, Hayle, Cornwall) by July 1st. 

Тнк StanDaRD Gas FriTTINGS Co., gas and electrical fittings 
manufacturers, Beaumont Works, St. Stephen Street, Birmingham. 
—Messrs. C. H. Twigg, W. Rogers, C. W. Cooke, and A. W. Rogers 
have dissolved partnership, Mr. C. H. Twigg retiring. 


Conduit Enamel.—From SIMPLEX Coxpurrs, LTD., we 
have received a thin piece of tin coated with their flexible conduit 
enamel. It certainly requires a great deal of bending to make any 
impression on the enamel. 


Trade Announcements.—[n connection with a case 
tried before Mr. Justice Lawrance last week, in which it was 
stated that а young man was induced to take up certain shares in 
the South African Engineer Co., Ltd., we are asked to point out 
that South. African Engineering, of 392, Strand, W.C., is not con- 
nected in any way with the South African Engineer. Certain of 
the morning papers, in error, gave the name as the South African 
Engineering Co., Ltd., and we insert this note to help remedy 
the confusion thus caused. 

Тнв Рн‹кїх ELECTRIC HEATING Co., Lro., announce that 
their showrooms, stores and head office are removed to Phoenix 
Works, 17, Morwell Street, Tottenham Court Road, W.C. 

Tun Maxi» ELECTRICAL Co., Lrp., have removed their head 
offices and stores to Parliament Chambers, Great Smith Street, 
Westminster, S.W., where all letters should be addressed. The 
company is providing increased facilities for the manufacture of 
ite Maxim arc and incandescent lamps at new works which will 
shortly be opened at Walthamstow. A number of illustrated 
sheets have been issued by the company, showing specimens of 
lighting done by their arc Jamps in tube railways and for shop 
interior and showroom illumination. 

Messrs. S. W. МАвтүн & Co., have taken works and offices at 
ll, Pratt Street, Camden Town, London, N.W., which they have 
brought thoroughly up-to-date, and have started in business there 
ав electrical and wotor-car engineers, under the management of 
Mr. Sarsfield W. Martyn, A. VI. I. E. E., A.M.I.Mech.E. They are 
now placing а number of new patent specialities on the market, 
including а cable connector, а water-tight fuse and a motor-car 
termina]. 

THE CONSOLIDATED ACCESSORIES Co. have removed from Craven 
Honse, Kingsway, to more convenient offices at 27, Clement's Lane, 

^ We are asked to state that the business of the company bas 
been under the control of Mr. J. McI. Cater since November last, 
in place of Mr. H. C. King, whose connection with the company 
then ceased. | | 

THE Авмоврсст MANUFACTURING Co., Lro., have just purchased 
a freehold building site, extending to some 7 acres. at Witton, 
Birmingham, where they propose to erect large new works, in which 
the whole of their manufactures will be concentrated. 


Book Notices.— The Week-End and Holiday A.B.C.— 
This is the first issue of а sixpenny monthly, which purports to 
be, and is, a concise and useful band and guide-book to places 
Within easy reach of London, Liverpool, Manchester, Birmingham, 
Bristol and Leeds, “where may be found amusement, sport, re- 
laxation, rest and repose." Train information, and particulars of 
week-end motor and sea trips, sports and amusements calendar, 
Week-end cottages, the golf links round London—these references 
аге sufficient to indicate the character of the contents. 


Taxes on Catalogues.—Considerable inconvenience and 
loss has been caused to British manufacturers on account of the 
recently-imposed taxes levied by some British Colonies on cata- 
logues received through the post. Confusion has arisen both in 
regard to the nature of the packages to betaxed and the methods of 


collecting the taxes. In some cases there exist no reasonable. 


facilities for paying the duties before the packages are posted, and 
this has resulted in а very large number of catalogues being unde- 
livered and returned or destroyed. We are informed that during 
the past few months the Manufacturers’ Association of Great 
Britain have received several hundreds of inquiries from members 
and others in regard to the matter, and that that body are now 
making representations with a view to inducing some of the 
Colonial Governments to adopt more convenient methods of col- 
lecting these taxes. Meanwhile, the Manufacturers’ Association 
have prepared a memorandum respecting tariff duties for the 
guidance of manufacturers, from which the following information 
on the subject is taken :— 

In agreement with the Customs Union Convention of 1906, there 
is a common tariff for the Cape of Good Hope, Natal, Orange 
River Colony, the Transvaal and Soutbern Rhodesia, under which 
the duty on catalogues, price lists, &c., has been fixed at the rate of 
25 per cent. ad valorem, or 2d. per lb., whichever may be the 
greater, except when the packets are less than 8 oz. in weight, in 
which case they enter free. The tax is collected asa surcharge, 
there being no arrangements at present for paying it in Great 
Britain, and the best method to adopt when forwarding catalogues 
throughthe post isto remit the duty on each packet to the Post- 
master-General in the capital town in each Colony, and mark tbe 
package “ Duty paid to the Postmaster-General.” As, however, 
English stamps will not be accepted in payment of duty, a postal 
or money order must be remitted. 

The Australian Colonies have one common tariff, under which 
catalogues, price lists, &c., are charged with a duty at the rate of 
3d. per lb. The duty is waived on all packages sent through the 
post which do not exceed 4 lb. in weight. On packages heavier 
than 4 lb., duty should be remitted by postal or money order to 
the Deputy Postmaster-General of the State to which catalogues 
&c., are addressed, and each package marked as above men- 
ee if this is not done, the duty will be collected as a sur- 
charge. 

The duty ‘on catalogues sent through the post to Canada is 5d. 
per Ib., and those requiring to prepay the duty can do so at any 
district post office in Great Britain. 

There is no tariff dutv on catalogues sent by British firms (other 
than printers) to New Zealand, excepting on leaflets and circulars 
sent out in quantity for distribution. 

Where a large number of catalogues are required to be distri- 
buted in any particular Colony, the Manufacturers’ Association 
recommend that catalogues should be forwarded in bulk to an agent 
on the spot, who should be requested to pay the duty and re-post 
them locally. | 


New Zealand International Exhibition.— Messrs. 
Ww. ASQUITH, LTD., High Road Well Works, Halifax, have been 
exhibiting one of their Radials at this exhibition. The machine, 
which bas a maximum spindle radius of 4 ft., is of their latest box- 
bed type, fitted with gear speed and feed-boxes. We under- 
stand that it has been shown in operation, using high-speed twist 
drills, and has attracted great attention amongst engineering 
visitors. It has been awarded the gold medal. 


Bankruptcy Proceedings.—G. CorLrER.—4Àn appli- 
cation was made to Mr. Registrar Giffard on Wednesday, May 15th, 
at the London Bankruptcy Court, on behalf of George Collier, gas 
and electrical engineer, 89, Long Acre, W.C., trading as 
Н. Collier & Co. Mr. W. P. Bowyer, assistant receiver, reported 
that the bankrupt failed in February last, with provable debts £727 ; 
the assets valued at £214 18s. 10d. had realised £101 9s. 7d., and 
a further £35 would probably be received. The offences alleged 
by the Official Receiver were (1) insufficiency of assets to pay 10s. 
in the £ to the creditors; (2) imperfect book-keeping; and (3) 
trading with knowledge of insolvency. His Honor upheld the 
Official Receiver's report, and imposed a further suspension of two 
years and а balf. Order entered accordingly. 

Francis WILLIAMS, electrician, Bemerton.— A meeting of the 
creditors was held at Salisbury, on May 16th; the gross liabilities 
amount to £285, and the unsecured liabilities to £277. The assets 
are estimated to realise £23, leaving a deficiency of £254. The 
estate remains in the hands of the Ofticial Receiver. 


Russia,—The Acting British Vice-Consul at Baku (Mr. 
McDonell), writing in regard to possible openings for British trade 
in his district, notes a demand for electrical appliances of all kinds, 
not only for electric lighting plants, but also for drilling and 
pumping machinery for the oil-fields. The great advantage of the 
use of electricity is the economy in space, the power being supplied 
from the central power station, and the erection of an extensive 
and cumbersome boiler plant is thus avoided where the land is 
required for drilling. It also has the advantage of cleanliness. 
All electrical plant is at present supplied from Germany.— The 
Board of Trade Journal. 


Ceylon Rubber, — The Financial News says that 
Ceylon has 100,000 acres of land planted with rubber. 


Wolfram Lamps.—It is reported that the WOLFRAM 
Lamp Co., of Augsburg, dovs not propose to pay апу dividend for 
the: first year of its existence. The company intends to make an 
increase in the share capital for the purpose of acquiring the 
Bavarian incandescent filament factory of G. Ludecke & Co., at 
Augsburg-Leckhausen. 
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The Ganz-A.E.G. Agreement.—It is announced from 
Buda Pesth that the community of interests which was established 
а year ago between the Ganz Co. and the Allgemeine-Union Co., 
and which led to the formation of a special company with a share 
capital of £333,000, has been dissolved. The reason for the rupture 
is said to lie in various differences which have recently risen, and 
which have rendered a further community impossible. 


Тгатсаг Lifeguard Invention.—The Dresden Town 
Council, as far back as 1903, offered a prize of £590 for the best con- 
trivance for protecting persons from being run over by electric 
tramcars. No fewer than 400 competitors entered the list, and 
after tests extending over two or three years, the lifeguard devised 
by Herr Bruno Helbig, of Dresden, is declared to be the best. The 
inventor has been awarded the sum of £200, as two other pro- 
tective systems have also been considered out of the total amount 
allotted for prize distribution. The apparatus given the first prize 
bas been tested оп the Dresden-Laubegast section of the tramways, 
and, as it has fully answered expectations, it is proposed to equip 
further cars with it. The guard has picked up two dogs and a bottle 
of beer without damaging them, and both by day and night, and in 
all positions, numerous tests have been made with a life-size leather 
doll. | E | 


Catalogues and Lists.—Messrs. GENT & Co., LTD., 
Faraday Works, Leicester.—Illustrated catalogue, 36 pages, of 
electric light accessories, including wires, cables, casings, steel con- 
duits, lamps, &c. Small "tangent" motors are also shown. Prices 
ate very boldly printed. 

THe STERLING TELEPHONE AND ELECTRIC Co., 200 Upper Thames 
Street, E.C —'l'his is a finely-produced catalogue (85 pages), in 
which is clearly illustrated and briefly described & very wide 
variety of electric bells and bell accessories, including such things 
as indicators, pushes, fire alarms, batteries, wires, wiring sundries, 
domestic telephones for use on bell circuits, water level indicators, 
hotel signalling systems. Prices are clearly stated, and there isa 
convenient telegraphic code at the end of the book. 

Messrs. MARPLEES, Leacu & Co., 6, Victoria Avenue, London, 
E.C.—New polyphase motor list (No. 1024) just issued. Its 36 
pages contain descriptions and a great deal of tabulated matter 
concerning different types of three-phase motors, rheostats, flexible 
couplings, code, words dimensional particulars and diagrams of 
connections for two and three-phase motor are also given. The 
list covers motors from 4 H.P. at 1,400 р.р.м. to 300 н.р. at 365 
revolutions. The short-circuited rotors are made under a patent 
principle, inasmuch as the electrical circuit in the rotor has no 
joints, the windings being cut from the solid metal, and slipped 
into place. The motors with wound rotora are provided with a 
brush lifting and short-circuiting device. By means of this device 
the brushes on the slip rings сап be raised after the motor has been 
started, the rings being short-circuited by the same operation. 
Wear and tear of the slip rings, brush gear and brushes, is thus 
eliminated, and the efficiency of the motor improved. Motors 
equipped with this device are claimed to thus combine the 
advantages of the slip-ring motor at starting, with those of the 
short-circuited motor while running. The operation of short- 
circuiting the slip rings and lifting the brushes is performed in 


one motion by means of a lever, arranged in such a way that no 


mistake of any kind can occur. 

Messrs JuLIUS Sax & Co., Lro., 100, Charing Cross Road, W.C. 
Catalogue of voltmeters and ammeters of the Julius Sax” 
industrial type for p.c. and А.О. circuits, just being placed on the 
market. Dimensional drawings and tabulated particulars of 
catalogue numbers, prices, &c , are given. \ 

W. T. HzNLEYS TELEGRAPH Works Co., LTD., Blomfield 
Street, E.C.—A number of lists have just been issued, all containing 
brief particulars, diagrams and prices: No. 102 devoted to pave- 
ment frimes and covers ; No. 103 to joint-box compounds; No. 104, 
wall type dividing boxes; aud No. 105, Reader's patent house 
service boxes. | 

Messrs. IMESON BROS., FINcH & Co., of Stockton-on-Tees, have 
recently placed upon the market & new ear, which we understand 
has been successfully tried by several tramway companies. It is 
the subject of an illustrated leaflet just iesued. The object of the 
ear is to overcome the difficulty experienced in screwed ears; it is 
attached by means of powerful spring clips. which are chemieally 
prepared to withstand the atmospherical effects, and the trolley 
wire can be immediately released or replaced. 

THE WinsoN-WorLr ENGINEFRING Co., Lrr., Thornton Road, 
Bradford.—Folding-card price list of Arctic“ ventilating fans 
for the current season. The list has been compiled for the use of 
contractors and wholesale dealers. Box-blade and port-hole types 
are particularised as to consumption and capacity, dc. The fans 
are made up to 48 in. diameter, and standard voltages сап be 
delivered from stock. Copies of the list, also of complete 
catalogue, can be obtained on application. 


LIGHTING and POWER NOTES. 


Ashton-under-Lyne,—The E.L. Department shows a 
profit of £1,900 on the year just ended. This has been tbe most 
successful year since the works started. 


Blackpool.—The Markets and Street Lighting Com- 
mittee of the T.C. has decided to light all the prinsipal squares and 
open spaces in the town with the yellow flame arc lamp. 


Barnes.—Up to May 1st 47,366 private lamps had been 
connected to the mains. The L.G.B. has sanctioned a loan of 
£6,700 for the purpose of the electricity undertaking, repayable 
as to £5,700 in 17 years, and the balance (£1,000 for meters) in 
five years, The profits of the year's working amounted to £2,467 
after provision had been made for interest on loans and repay- 
ment of principal. › 


Blackburn.—The Electricity Department of the Cor- 
poration earned a total income for tbe past year of £32,078; the 
total working expenses were £15,177, and the net profit £1,528. 
Last year there was a net profit of £276. The capital expenditure 
to date is £352,817, and £202,641 represente the amount of loans 
outstanding. Loans paid off amount to £49,190. | | 


Burnham (Somerset),.—It was announced at a meeting 
of the U.D.C. on May 14th that the promoters of the E.L. scheme 
had withdrawn their application for a prov. order. 


Chester.—The aggregate income of the Corporation 
electricity works in 1906 was £16,843, an increase of £143 on 1905, 
and the total expenditure £8,554, against £7,664 in 1905. "There is 
an apparent surplus of £1,225. The unexpended balance of capital 
account is now £4,817, and the capital outstanding amounts to 
£94,033. . 


Chichester.—The E.L. company has informed the Т.С, 
that its capital subscribed is £13,000, and that £6,500 is paid up. 
With a view to the E.L. order being transferred to the company, 
this information is to be forwarded to the B. of T. 


Droylsden. — The Council has applied to the Man- 
chester Corporation Electricity Department, to know whether the 
latter intends to carry out its obligations under the Droylsden 
Electric Lighting Order of 1897,0n the transfer of the electric 
lighting undertaking of the Droylsden Council to the Manchester 
Corporation. | 


Dundee.—A local paper states that the Panmure ship- 
yard is being electrically equipped by the British Westinghouse 
Co.; energy will be obtained from the Corporation. 


Dunfermline.— It has been agreed to get a final 
report on the electric supply question from Mr. Buchan, of 
Buchan & Partners, electrical engineers, Edinburgh. The question 
has been before the Council for two years, and there is a strong 
desire that a decision may soon be arrived at. 


Exeter.—The Lighting Committee recently issued the 
following figures relative to the growth of the undertaking in the 
ten years ending March 31st last:— Number of consumers 1,022, 
against 164 in 1897; lamps connected 60,000, against 8,000; units 
sold for light, power aud tramways 1,193,233, against 143,000; 
revenue from supply and meter rents £15,902, against £3,538. 
Consumers connected now include :— For lighting, about 400 private 
houses, 550 business premises, 25 public buildings, and 20 places 
of worship; for power: about 80 premises for driving machinery, 
printing, organ blowing, lifts, fans, &c. 


Harrogate.—At a meeting of the T.C. on the 13th inst., 
Mr. Stott, chairman of the Electric Light Committee, gave a 
review of the ten years which have elapsed since the establishment 
of the undertaking. He said that at the end of the first year the 
Corporation had 120 customers on their books; they now had 1,347. 
In the first year the revenue was £371; last year it reached 
£16,905, and a loss of £1,269 had been turned into a protit of about 


£2,000. Daring the ten years £11,542 had been handed over for 


the relief of the rates. 


Hucknall Torkard.—The U.D.C. bas applied to the 


B. of T. for an extension of the E.L. order. 


Leigh.—The annual report of the electricity department 
shows that there has been a loss on the year of £407, as against a 
profit of £219 in 1905. The number of consumers has increased 
from 279 to 315, and the number of units sold from 629,181 to 
702,119. The loss on the year’s working is owing to the repayment 
of the first instalment on a loan of £14,365, which has made an 
extra charge on the department of £628. 


Leeds.—The draft revenue account for the year ending 
March 31st last, submitted to the Committee, shows a substantial 
growth in the sales of current, and the additions to the lamps and 


motors installed on consumers’ premises are also considerable. The 


results of the past two years’ work were as follows :— 


1905-6. 1906-7. 
Total revenue .. £94,256 £108,259 
Working expenses .. . 28,306 ,168 
465,950 £75,791 
Extraordinary renewals .. ša E aa 3,495 14,272 
Gross profit — .. .. £62,455 £61,519 
Income-tax,interest and redemption fund .. 59,210 58,1 
Surplus carried to reserve fund ы: .. 43.245 £3,410 
Units sold T ed T zs аж . . 9,197,259 11,368,956 
Average price per unit. T P. . 246d. 2-2з4. 
Ехрепѕеѕ per unit, including extraordinar 
renewals, interest and sinking fund .. a “38d. 221d. 
Burplus per unit " i. 0-08åd. 0-07d. 


Although the surplus is very little more than last year, the 
amount chargeable in respect of extraordinary renewals of 
machinery (owing to the sale of engines which had become useless 
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to the Corporation) is no less than 214,972. and this amount, with 
the £3,409 transferred to the reserve fund, makes a total set 
aside for replacements of plant (other than ordinary repairs 
and renewals) and other contingencies of £17,681. The reserve 
or equalising fund now amounts to £17,006. For street and private 
lighting there were sold in 1905-6 and 1906-7, 5,785,383 and 
6.498, 014 units respectively, the average price per unit obtained 
being 3:18d. and 3:094 respectively. The aggregate H.P. of 
moters installed at March 31st, 1907, was 6,830, as againet 5,471 
in the previous year, being an increase during the year of 1,409 
(25:8 per cent.). For the two years 1905-6, 1906-7, the power units 
sold were 3,411,876 and 4, 870,942; the average price per unit 
obtained was 1:25d. and l'21d.; the units sold per H.P. installed, 
751 and 496; and the revenue per H.P. installed, £3 188. and £4 
respectively. The improved load factor consequent upon the 
increasing proportion of the output used as motive power has again 
resulted in а considerable reduction in the cost per unit of electrical 
energy sold, and also in the average price charged to consumers, 
The following statement shows the comparison for the past two 


years :— 


1906. 1907, 

Total working expenses per unit "E wa 73а. 69d. 
Special charges ss T s s “Old *00d 
Extraordinary renewals .. Es 75 m *09d. “8041, 
Interest .. T .. és .. aS d. 59d. 
Redemption fund charges ee as $a 75d. 684d. 
Total charges per unit ša - .. 238d. 2-21d. 
Surplus profit per unit .. 08d. 07d. 
Average price obtained .. “ә Be 246d, 228d. 
factor .. ; - ә 17, 18 ^, 


The interest and redemption fund charges Jast year amounted to 
practically 13d. per unit, or 55 per cent. of the total cost, whilst, 
including the cost of extraordinary renewals of plant, which may 
be regarded ая in the nature of a charge for depreciation, the total 


Lees (Lanes.),—Oldbam T.C. has informed the U.D.C. 
that it has no power to accept a transfer of the E L, order. 


London.—SrEPxEYv.— The Electric Lighting Committee 
reported on Tuesday with reference to the scheme for the future 
supply, that it had come to the conclusion that before actually 
inviting tenders, the advice of an engineer of eminence should be 
obtained upon the scheme as prepared by the borough electrieal 
engineer. It seems that а re Arrangement, and possibly an augmen- 
tation, of the staff now engaged at the Osborn Street station will 
become necessary ; further, it is thought that definite terms of 
remuneration should be arranged with the borough engineer. With 
reference to the L. C. C. (Electric Supply) Bill, the Committee had 
come to the conclusion that the measure ав now drafted had in it no 
promise of any better condit ions than those foreshadowed in the 
Bill as originally introduced, with regard to the compulsory acquisi- 
tion of the undertakings of the Metropolitan Borough Councils, 
but on the contrary was calculated to aggravate the dangers to the 
Council’s undertaking should the Bill become law, and it was 
of opinion that the Council must proceed therefore with its 
opposition to the Bill. 

Srokz NzwiNaTON.— The agreement with the Hackney Borough 

Council for electricity supply terminated on April 30th, and the 
change over of the High Street supply to the Stoke Newington 
Council's mains was effected on May 1st. 
_lsuincton.—The B.C. is to convene а conference of representa- 
tives of the Metropolitan Borough Councils, who are electric light 
undertakers, with a view to securing the reintroduction by the Board 
of Trade of the Supply of Electricity Bill. 


Luton.—The Electric Light and Power Committce 
reported that the net profit for the year ended March 31st, 1907, 
was £863, and resolved to allocate this as follows: District fund 
ria £48); reserve fund, £200 ; purcbase of meters (one year), 


Middlesbrough.— The much discussed agreement between 
the Cleveland and Durham Electrical Power Co. and the T.C. 
recently came up for confirmation, with a recommendation that it 
should not be made public. Ап amendment that it should be 
referred back wag lost, only five voting for it. It was stated that 
the agreement wonld obviate the spending of nearly £12,000 on 
Plant to meet next winter's load, and that the T.C. would, in 
addition, receive £1,000. 


Newport (Mon.).—A  L.G.B. inquiry was held on 

May 14th into the application of the T.C. for a loan of £30,000 for 

а. purposes, £20,000 being for mains extensions, and £10,000 for 
tional plant. There was no opposition. 


Rhondda,—4n electrical equipment, costing some 
£150,000 and including winding plant, is heing provided for the 
ur white under the management of Messrs. David Davies & Sons ; 

r. W. H. Patchell, of Westminster, is consulting engineer for the 


— wheme. 
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Southampton.—A L. G. B. inquiry was beld on May 
14th into the application of the T.C. for a loan of £17,000 for E.L. 
purposes. "There was no opposition. 


South Afríica.—JonaxNEsBURG.— The municipal elec- 
trie supply still continues in & very erratic state, and meantime 
there is a very noticeable falling off in revenue, besides the great 
inconvenience to the public, through the failure of supply 
to both trams and lighting. The result of the Coroner's inquest 
over the recent fatality due to " gassing " has brought to light an 
alarming state of affairs. One witness stated that there had been 
63 cases of “ gassing” in the past six months, one-half of which 
took place in the last month, and on April 15th nearly the whole 
Of the power station staff was overcome. The escape of gas is 
chiefly due to defective exhaust chambers and insufficient ventila- 


‚ fion, though every effort ia being made to remedy these defects. 


In the course of his remarks, the Coroner said that unless the 
defects are remedied immediately, the only course appears to be 
to close down the power station altogether.” 

At a mass meeting of the ratepayers on Saturday, April 20th, 
municipal matters in general were reviewed, and a resolution was 
passed asking the Government to appoint a Commission to investi- 
gate matters, In referring to the Tramway and Lighting Depart- 
ment, it was stated that it was over-staffed, the number of whites 
employed being 451, and natives 803, the office staff was 55 for the 
general manager's department, 20 for the traffic manager's depart- 
ment, and 16 for the treasury department; a grand total of 1,350. 


Vietoria.— MEL BovnNE.— We gather from the Elertrica! 
Record, that Mr. W. Thwaites, engineer-in-chief of the Melbourne 
and Metropolitan Board of Works, has distributed a circular out- 
lining a scheme for the generation of electricity at Dight’s Falle, 
to supply Melbourne and neighbourhood. Mr. Thwaite points out 
that the falls are as nearly ав possible in the centre of the metro- 
politan area, and that bulk supply could be given at 6,600 volts to 
private consumers, tramways, &c., at a cheap rate, porsibly 14. per 
unit. The Melbourne tramways are now worked from 11 stations, 
but when they become the property of the municipalities they 
could more profitably be worked from one plant. The station 
could be built for the municipalities conjointly by the Metro- 
politan Board of Works, which would control the water rights. 


Wadebridge.—The U. D.C. has decided to obtain an 


estimate for an E.L. installation for the town. 


Wakefield.—A notice signed hy the chief electrical 
engineer to the Corporation, has been posted at the electricity 
works, stating that, “In consequence of {һе recent trouble and 
general upset of the smoothness of the station, occasioned by tre 
friction between non-union men and union men, it has been 
definitely decided that on and after May 30th, no union men will 
be employed, and should any of the employés be desirous of retain- 
ing their posta, they may do so by handing in their names to the 
undersigned.—H. A. Nevill.” Mr. Nevill expresses his intention 
to conduct the works independently of trade union interference. 


Walsal].—The Finance Committee of the Corporation 
has decided to lend £10,C00 to the Electricity Committee for the 
purpose of extending and improving the electricity undertaking. 


Walthamstow,— Recently the Council asked the I. (. B. 
to receive a deputation with regard to certain surcharges in con- 
nection with the electric lighting undertaking. A reply has now 
been received from the L.G.B, saying that it cannot все its 
way to alter the decision with reference to the disallowance of 
the items. 


West Bromwich,—The annual report on the electricity 
undertaking of the Corporation states that during the past year the 
borrowing powers have been increased һу £5,150, whilst the capital 
expenditure has been increased by £4,993. "The net debt on the 
undertaking, after deducting the amount in sinking fund, was, at 
the close of the yéar, £60,793. There has been an increase of ЗО 
consumers during the twelve months. In connection with the sales 
of energy there is a steady increase in all departments, excepting 
that of tramways, which has decreased by £139. The gross 
profits on the sale of electrical energy amounted to £6,248 for the 
year, against £5.673 last year. Tbe net profits of the undertaking 
amounted to £2,624, as compared with £1,931 last year. 


Yarmouth.—A scheme to supply outside arc lamps on the 
maintenance principle, the wiring and fitting to be sublet, to local 
contractors, is being considered by a Committee of the T.C. 


TRAMWAY and RAILWAY NOTES. 
Bolton.—The length of tramway between the military 
barracks at Bary and the boundary of the borough of Bolton has 


been completed and opened for traffic. Bolton is now in direct 
communication with Yorkshire by tramway. 


Continental Notes.—Avsrria.—It is announced that 
Count Paul Szapary, and engineer Emil Torok, in conjunction with 
the Detroit Construction Co. and the International Railway Co. of 
the United States, have lodged an application with the Ministry 


of Commerce at Buda Pesth for the granting of a concession to 
construct a main line of electric railway between Vienna and Buda 
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Pesth, and for the building of a local line at the latter city. The 
latter would be in part an underground railway, and be installed 
on the Nove system devised by Mr. B. Nove, the vice-president of 
the Detroit Construction Co. It is said that the International 
Railway Co. is prepared to invest $25,000,000 in the undertaking. 
The applicants for the concession will also approach the Austrian 
Government in so far as the main line affects that portion of the 
dual monarchy. The scheme for the construction of an electric 
railway between Vienna and Pressbure, which was long ago 
approved for the Austrian secticn, bas just been rejected by the 
Economic Committee at Buda Pesth for the Hungarian section. 
Moscow.—The municipal autborities have contracted with an 
English firm for the construction of several tram ways. The 
scheme, including three power stations which will be built, 
will cost 10 million roubles (£1,000,000), and the money is to be 
raised by a municial loan.— Reuter. | 


Dundee.—The tramway receipts for the year amounted 
to £57,072, or £7,518 over the previous year. Within the short 
period of two years, the gross receipta have gone up £13,000, or 
about 30 per cent. The working expenses for the year will 
amount to about £36,000, leaving a gross profit of £21,000. 
Although the mileage has been increased, fares all round were 
reduced during the past year. 


Leeds.—The Tramways Committee had before it on 
the 13th inst. financial matters concerning the present year. This 
year the Committee has to face a large increase of about £5 000 
in the cost of renewal of permanent way. There will also bea 
very considerable advance in the cost of materials, largely due to the 
fact that coal is much dearer, but, notwithstanding this additional 
expenditure, a net profit of £48,000 will, it is estimated, be 
available for the relief of the rates. Already in the first six weeks 
of the financial year the receipts are £2,680 in excess of the 
corresponding period of 1966. 

The question of establishing а parcel-carrying system is still 
being considered by the committee. 


London.—L.C.C.—The Postmen's Federation has pro- 
tested against the action of the L.C.C. in recommending the 
alteration of the hour for the issuing of workmen's tickets on its 
tramways from 1.30 a.m. to 3.30 a.m., as it will inflict a very great 
hardship upon employés of the postal service, printing trades, and 
other early morning workers. 


Luton.—The T.C. has decided by 12 votes to nine to 


sanction the running of the proposed electric tramcars on Sundays. 


Morecambe.—Recently the Corporation called in. Mr. 
Gardner (manager of Chester tramways) to give expert advice on 
the electrification of the Morecambe tramway system. As a result, 
а scheme is to be prepared in accordance with his report. 


Richmond,— At the last meeting of the T.C., recom- 
mendations from the Tramways Committee were considered in 
favour of allowing the London United Tramways Co. to install the 
overhead system of electric traction in the Kew Road. It was also 
recommended that the company be requested to promote a Bill for 
authorising the construction of tramways over Kew Bridge. After 
prolonged discussion, during which it was pointed out that the 
proposals were a complete reversal of the tramway policy of the 
majority of the Council for years past, an ad journment was decided 
upon to allow members time to inspect plans aud sections sub- 
mitted by the company, and in the meantime the views of the 
frontagers in the Kew Road are to be obtained on the question of 
overhead wires in place of the conduit system, as provided by the 
agreement of 1902. 


Shoeburyness.—The U.D.C. has decided not to consent 
to the application of Southend T.C. for an extension of time for 
completing the tramways to the town. 


Surrey.—At a meeting of the Surrey С.С. a recom- 
mendation was put forward by the Parliamentary Committee to 
the effect that the Council should oppose the L.U.T. Co.'s Bill, in 
view of а communication which had been received from the Esher 
and Dittons U.D.C.,stating that the existing terminus of the tram- 
way, which was contiguous to the approach of the Window's 
Bridge, on the Surbiton side, had increased the necessity for its 
widening. It was mentioned that the company had agreed to 
widen the bridge at an early date. 


Torquay.—The Dolter Co. is anxious to extend its 
avetem of electric traction in Torquay and the neighbourhood. 
The company will shortly apply to the T.C. for permis-ion 
to lay the Torbay track, and will, it is announced, promote a Bill 
in Parliament next session to extend the tramway to Paignton. If 
these applications are successful, the financial prospects of the com- 
pany will be considerably improved ; the present returns scarcely 
meet expectations. The Council is, we believe, under agree- 
ment with the company to permit the extension from the centre of 
the town to Torquay station, vid the Torbay road, as soon as it is 
satisfied with the working of the tramway system in the town. 


Tottenham.—The plans submitted by the Metropolitan 
Electric Tramways, Ltd., showing the proposed widenings to be 
made to enable cars to run from the junction in the High Street, 
from Broad Lane to Ferry Road, have been approved. 


TELEGRAPH and TELEPHONE NOTES. 


Submarine Telephone Cable.—Negotiations are pro- 
ceeding between the German authorities and the Royal Danish 
Telegraph Administration in respect of the constrnction of a direct 
telephone line between Berlin and Copenhagen by mrans of the 
laying of a new telephone cable between Fehmern aud Laaland. 
In the event of this new connection being established, it could be 
rendered useful for communication between Germany and Sweden. 
It is already possible to telephone from Berlin to Malmo, Luud, 
Helsingborg, and а number of other localities in Sweden. 


Telegraphic Interruptions and Repairs :— 
Oasis, 


Cayenne-Pinheiro vs ee - ee 

Curacao-Coro 

Curacao-La Guayra Closed.. ee ee 

Curacao-Maracaibo 

Reissa-Issa and Reissa-Yemani (Yemen) .. 

Tarifa-Tangier .. - КЕ m ix .. Jan. 18, 1904 .. m 

Port Arthur-Chifu (Closed) .. is T .. Mar. 9, 1904.. Ms 

Garachico-Santa Cruz es ee ee ee ee July 19, 1906 ee ee 

Las Palmas-Arecife za es nm T . Aug. 18, 1906 ,. У 

New Brunswick-Prince Edward Island .. Jan. 9. 1907 . May 17. 

Dakar.Conakry .. 2 s BE ЕА .. April 24, 1907 .. Уз 
LANQLINEB. 

Puerto-Barrios ee ee ud is LJ ез 


Wireless Telegraphy.— According to the Daily Mail, 
a portable wireless telegraphic outfit devised by the Marconi Co. 
for land warfare is in use at the Military Tournament. The appa- 
ratus can be carried on mules, and has a range of 15 miles, while 
by means of two poles with a horizontal connecting wire at the top, 
Mr. Marconi's system of directing the waves and ascertaining the 
direction of a distant station, already described in our pages, can 
be utilised. 


ee Aug. 2 , 1909 oe oe 


CONTRACTORS’ COLUMN. 


OPENINGS FOR NEW BUSINESS. 


ALSTON (CuMBERLAND).—Secondary schools. C. C. Hodgson, secretary, 
Education Committee, The Courts, Carlisle. 


BARNES.—Depit (44.650). G. Bruce Tomes, engincer and surveyor, Urban 
District Council, à 
BARRY.--General Accident and Surgical Hospital. J.C. Pardoe, surveyor, 
160, Holton Road, Barry. 
BOLTON.—Two new pavilions at Townley's Hospital, also medical officer's 
residence. S. Coope, architect, 24, Mawdsley Street, Bolton. 
New spinning mill promoted by W. Tong, Mayor. 
New works for Dobson & Barlow, textile machinists. 
(FAN WORT). —New secondary school to be built by the С.С. 
(£15,000). 
BO'NEss.—Reconstruction of shop property for Co-operative Society (43,000). 
BRIDLING'TON.— Fog signal house for Trinity House at Flamborough Head, 
Corduroy. Selby & Corduroy, 21, Queen's Anne's Gate, 
London, S. W. e 
BRITON FERRY (Guam.).--New school. F. M. Franklen, clerk to the C.C., 
Westgate Street, Cardiff. 


' BROCKLEY.—Church (£70,00). F. H. Greenaway and J. E. Newberry, 21, Queen 


Anne's Gate, Westminster, architects, 
BURY.—New children's holiday home. W. E. Gill, architect, Bury. 
CARDIFF.—Railway refreshment room. Engineer, Gt. Western Station, 
Newport (Mon.). 
CROSBY (ScuxTHonve).--New public school. Scorer & Gamble, architects, 
Bank Street Chambers, Lincoln. 
CWM (Mos.).—New police station. W. Tanner, F. S. I., County Surveyor, 
Newport ‹Моп.). 
DENBEATH Firm. New school (accommodate 1,000). G. Charles Campbell, 
architect, East Wemyss. 
DUNDEE.—Proposed restoration of city churches. McGregor Chalmers, 
architect, Glasgow. 
ENFIELD.—Schools. G. E. Laurence, architect, 22, Buckingham Street, 
Adelphi, W.C. 
HALIFAX (BraiNLAND).—New mill for B. Taylor & Sons. C. F. L. Horsfall and 
Son, architects, Lord Street Chambers, Halifax. 
HARROGATE (Passat Аун). — Cottage homes. R. Oldham & T. J. Hill, 
architects, 55, Cross Street, Manchester. 
HASTINGR.-—-Vicarage. F. Plowman, architect, 85, Havelock Road, Hastings. 
HEMSWORTH —1H) houses for Hemsworth Collieries. Garside | and 
Pennington, architects, Pontefract; Paul Rhodes, builder, 
Leeds. 
HEREFORD.--Enlargement of the cathedral (£2,200). John Thompson & Co., 
builders, 43, Wood Street, Peterborough. _ 
HUDDERSFIELD (GuEpHOLT).—New Wesleyan Sunday Schools, &c. W. 
Cooper, architect, 4, Kirkgate Buildings, Hudderstield. 
LITTLE HULTON iBorroN).—Enlargements to mechanical stoker works for 
E. Bennis & Co., Ltd. | 
LONDON, W.—Drapery, &c., premises for Selfridge & Waring on site of Nos. 
406 to 422, Oxford Street. 
(Finspury).—Buildings on site of TH, 80 and 82, Whitecross Street, 
for Tubbs, Lewis & Co., elastic cord manufacturers, &c., 29 and 
80, Noble Street, E.C. 
(Жоттіхе Hirr).—Irstitutional factory. Julius F, Gems, 14, Goodge 
Street, W., architect, 
(Sr. Paxcras).—Building for nurses. A. A. Millward, clerk to the 
Guardians, Pancras Road, N.W. 
(SoH0).—Hospital for women (£40,000. H. Percy Adams, architect, 
2, Woburn Place, W.C. 
(WESTMINSTFR).—-Rebuilding County Court, St. Martin's Lane. 
Н.М. Oftice of Works, Storey's Gate, S.W. : T 
LYTHAM.—New Fylde College, including assembly hall, master’s house, 
room and museum and laboratories. Briggs, Wolstenholme and 
Thornley, architects, 51, North John Street, Liverpool. 
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MANCHESTER. New foundry at Patriorott, Mitchell & Shackleton, engineers. 

Extensions to Crumpsall Workhouse (221,000). - 

(BrRETFORD);-—Extensíons to Victoria Park Schools. E. Woodhouse, 
architect, 88, Mosley Street, Manchester. 

DFIL.—Extension of workhou х : i 
MERTHYR Perehltdet, Clifton Street, Iberda. infirmary. T. Roderick, 
MOLD.—New General Post Office to be built. F. A. Roberts, architect, 

| | old. i 


+ 


т 


PORT (Mox.).—Higher Elementary School (£20,000) and Technical Insti. 
NEY tute (220.000) to be built. n ВЕ 
OLDHAM (HoLiinwoon).—New cotton spinning mill to be built for Mr. George 

Ке Fox. Plans being prepared by F. W. Dixon, architect. 
PORTSMOUTH.—Technical Institute (switchboards эла wiring for experi- 
| mental purposes, electric: light fittings, and special electric 
light fittings). Principal, Technical Institute, Arundel Street, 
Portsmouth. 
RAMSGATE.—New hospital to be built. J. H. T..Woodd, architect, London. 
REDDISH (SrockroRT).—New cotton spinning mill for the Broadstone Spin- 
ning Co. Plans in preparation, 
BHEFFIELD.—New General Post Office to be lit by electricity. Walter Potts, 
architect, Office of Works, London. 
Public school at Darnall. Potter & Sandford, architects, 16, Great 
James' Row, Sheffield. 
SLEAFORD.—New oe (proposed) £5,000-26,000. Rev. A. Langdon (Rural 


SOUTHEND.— Wesleyan Methodist church, York Road (£5,000). 

SOUTH SHIELDS.—Infectious diseases hospital to be built by the Т.С. 
STOCKPORT.—New publio school (£14,788). T. and W. Meadows, builders, 
. : George's Road, Stockport. 


STOCKTON-ON-TEES.—New theatre to be erected by Mr. Humphrey, Sun- . 


derland. , 
STONE ык ri hospital to be erected by Joint Hospital Board 
r , ). 

TWYFORD ABBEY (MippLzrsEx|.—Factorv for H. C. Cleaver & Co., 3, Eden 
Street, Hampstead Road, N.W. | 

WALTHAMBTOW.—Factory in Sylvan Road. J. W. Dunford, 100c, Queen 
Victoria Street, E.C., architect, : 

WALSALL,—Converting old library into School of Art. Bailey & McConnal, 
architects, Bridge Street, Walsall. 

WIGAN (BiLLINGE..—New workhouse infirmary (£81,566) to be electrically 
equipped. Heaton, Ralph & Heaton, architects; D. A. Ablett, 
builder, Wigan. 

WIGAN.—Wesleyan mission hall (cost, £19,000). Bradshaw & Gass, architects, 
Bolton and London; J. Johnson & Son, builders, Wigan. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Algiers.—June Ist. The Post and Telegraph authorities 
require tenders by June Ist, for supply of a multiple telephone 
commutatot switchboard for the new G.P.O. Particulars from and 
tenders to Inspecteur-Général des Postes et des Telegraphes, 12, rue 
d'Uncont d'Urville, Algiers. 


Bedford.—May 25th. Cables for 12 months. See 
“Official Notices " May 10th. 


Belfast.—June 1st. Lighting switchboard and motor 
generator for the Corporation electricity station. See “ Oficial 
Notices " May 17th, | 


Belgium.—The municipal authorities of Ougrée, near 
Liège, have just invited tenders for the concession for the public 
and private electric lighting of the town. 


Dartford.—June 11th. Annual supplies (oils, meters, 
„ stores, etc.) for the U. D.C. See "Official Notices ” 
y х 


Derby.—Bitumen insulated cable. See“ Official Notices " 
May 17th. 

Ealing.—June Ist. One water-tube boiler for the 
electricity works, See “ Official Notices " May 10th. 


Heston and Isleworth.—June зга. Nectricity meters 
forthe U. D. C. See Official Notices " to-day. : 


llford.—June 11th. Repair and maintenance of battery 
m the U.D.C. See “ Official Notices " to-day. - | | 


.. |.C.C.—June 11th. Electrically-operated car traversers. 


Bee “ Official Notices ” to-day. 


„,. —June llth. High and low-tension switchgear 
or live tramway sub-stations. See “ Official Notices” April 26th. 


Limerick.—June 11th. Stores for the Electricity De- 
partment. Вее “ Official Notices” May 10th. 


һ Nelson,—June 9rd. One Lancashire boiler with super- 
eater and steam pipes. See “Oficial Notıces ” May 17th. | 


Partick,— | : 
= tick, J у ч ше the SEMI depart- 


Queensland.—June 24th. Supply of Post and Telegraph 
Stores. Bee Note in this column May 17th issue. 


Spain.—Tenders were recently invited by the municipal 
authorities of Mombelhán (province of Avilà) and Burriana (Cas- 
tellon) for the concession for the electric lighting of the towns 
during periods of respectively 14 and 5 years. Not a single offer 
was, however, received. 


Swansea.—June 4th. Arc lamps and pillars, resistances, 
_ Choking coils, &c., for the electricity department. See “Oficial 
Notices " to-day. 


Warrington.— June. 5th.  Low-tension cable for the 
Corporation. See “Official Notices“ to-day. 


Whitehaven.—May 28th. Condenser, auxiliary plant, 
piping, etc., for the Electricity Department. See “ Official Notices” 
May 10th. . 


CLOSED. 
Ayr.—The North-Western Electrical Appliance Co. has 


just received an order from the Corporation for complete sets of 
arc lamp gear, making the second repetition order from this Cor- 
poration, after trial with other types of gears. 


Bristol.— The T.C. has accepted the tender of Siemens 
Bros.“ Dynamo Works, Ltd., for the supply of a steam turbo- 
alternator (No. 6), at £800. B 


| Govan.—The Corporation has accepted the tender of the 


Adams Manufacturing Co. for the supply of "Igranic" motor- 
starters to the electricity department during the ensuing year. 


London.—W srwiNsTER.—The City Council has accepted 
the following tenders in connection with the Monck Street depót:— 


Alliance Electrical Co.—Re-wiring premises. £127 10s. 
Waygood & Co.— Hoist and 44- i.v. motor, £60. 
| Richmond & Chandler, Ltd.—Chaff-cutter and sifter and 5-11. P. motor, £62 12s. 


STOKE NEWINGTON.—The B.C, has received the following ienders 
for the electric light wiring of the Town Hall. 
| Appliances & General Engineering Co. .. £238 
„„ du „„ „ TO 


Pinching & Walton 
Strode & Co, ae ee ee ee ee 197 


Chas. Pullan г . ео ө» ae еә 195 
А. ү. Gifkins & Co, ee oe ee ee 179 
G. Weston & Sons “> S “Ж 179 
Tilley Bros. ‘ie as “% a 165 
J. H. Golding en ee ee ee ae 160 
Miskin & Rice .. EE aie EF э 159 
B. Soloveitchik .. a wa p3 a 140 
A. R. Ashmore & Со... id 8 . 190 
W.J.Fryer&Co. .. .. (accepted) 119 


Lowestoft.—The Т.С. has accepted the tenders of the 
Lahmeyer Electrical Co. for two feeder cables and pilot wires for 
the extension of the electric light to Kirkley, at £2,632, and for 
2,300 yards of feeder cable and 2,300 vards of pilot cable, at 
£1,452; and that of the British Insulated & Helsby Cables, Ltd., 
for a feeder pillar, at £12 58, and two disconnecting. boxes, at 
£2 14s, each. 


Poplar.—The B.C. has accepted the tender of Messre. 
Clark, Chapman & Co., at. £2,100, for а boiler complete with chimney 
and superheater for the electricity works (subject to the consent of 
the L.C.C. to the necessary loan). The boiler is of the Woodeson 
type. The other quotations were: Stirling Boiler Co., £2,440; 
Babcock and Wilcox, £2,660. 


Sheffield.— Messrs. Thermit, Ltd., have received an order 
from the Corporation for one of their Mattinson’s patent portable 
rail grinders. | 


Southport.—The T.C. has accepted the tender of Messrs. 
Allen & Co. for the supply of manganese steel for the tramways, 
at £1 17s. 4d. per cwt., and that of Messrs, Belliss & Morcom for a 
new governor for the engine at the electricity works. 


 Wolverhampton.—The Corporation has accepted the 
tender of Messrs. Willans & Robinson, Ltd., for two 1,000-xw. 
steam turbines, including surface condensing plant (to be built by 
Messrs. Willans & Robinson), and alternators, to be built by the 
Electric Construction Co. The figure given in this section last 
week for Messrs, Willans and Robinson's part of the contract 
was, of course, incorrect. The amount should have been stated 
88 £13,416, not £1,214, 


Woolwich.—The B.C. received the following tenders for 
= 5 motor to work the economiser scrapers at the Plumstead 
aths :— 
Veritys, Ltd. { su : 
Marples, Leacb & Co. icq y » 
Bun Electrical Co. ee „% ә ө ее el lj 
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FORTHOOMING EVENTS. 


To-day's Events. Friday. May 24th. At 9 p.m. Royal Institution of Great 
Britain. Discourse by Prof. J. A. Fleming on “Recent Contribu- 
tions to Electric Wave Telegraphy.”’ 

At 7.30 p.m. North-East Coast Institution of Engineers and Ship. 
builders. Paper “Ор Some Experiments on the Magnetic Character 
of Vessels," by Capt. W. Bartling, I. N. R. 

At 5 p.m. Physical Society. Meeting at the Royal College of Science. 
Paper “On the Measurement of Mutual Inductance by the Aid of a 
Vibration Galvanometer, by Mr. A. Campbell; " Note on the Rate 
of Decay of the Active Deposit from Radium," by Messrs. W. 
Wilson and W. Makower; Exhibition of Apparatus for Relay 
Working of Long Submarine Telegraph Cables, by Mr. 8. G. Brown. 


Tuesday, Мау 28th. At 7.£0 p.m. Faraday Society. Annual general meeting; 
to be followed at 8.15 p.m. by an ordinary meeting. Papers :— 
"Contributions to the Chemistry of Gold.’ by F. H. Campbell; 
"Reduction. of Oxides, Sulphides. &c., by Means of Metallic 
Calcium,” by F. Mollwo Perkin, Ph. D.: Dr. T. M. Lowry will 
exhibit thermostatic apparatus. 

Thursday, May 30th.—Royal Institution of Great Britain. Prof. Sir James 


Dewar on Chemical Progress—Work of Berthelot, Mendeleeff and 
Moissan.” (Lecture II.) : 


NOTES. 


Electricity Works Statistical Tables.—Our annual 
Table of Klectricity Works Statistics is now approaching com- 
pletion, and will be ready for issue carly next month. We shall 
be glad to receive as soon as possible all data forms which have 
not yet been returned, in order that the latest corrections may be 
included; after the last day of the current month it will be 
impossible to do this. 


Electrical Plant in Italy.—During the past 10 years 
electrical applications have made great strides in Italy, and the 
Elektrotechnik und Maschinenbau gives the following account of the 
machinery equipments of the several establishments and the sources 
whence the plants have been drawn. Of the equipment of the 
hydro-electric generating stations, 80 per cent. of the turbines 
inetalled were supplied by Italian firms, and mainly from the 
Societ Riva Monneret y Ca.; of the balance, Swiss firms, and 
notably Escher, Wyss & Co., furnished the greatest number, while 
the German firm of Voigt and the Austrian firm of Ganz were minor 
contributories The Francis was the most common turbine 
employed, and chiefly for low falls and large bodies of water («.g., 
Vizzola, 65 cubic metres per second, 28 metres fall; Turbigo, 18 
cubic metres, 8 metres fall); but for moderate flows and falls of 
considerable height, Pelton wheels are used (¢.y., Caffaro, Villa 
d'Ossola; one metre per second and 250 metres fall) in 
units up to 3000 HP. Up to March, 1906, there were 205 
hydraulic units installed with a total power of over 200,000 horse, 
` aud 73 of the plaats exceeded 1,000 horse. Of steam plante, almost 
all were supplied by the firm of Franco Tosi, of Legnano; since 
1896 there has been added to the 100 existing installations of a 
total of 60,000 H.P., 200 installations, ageregatir g? 150,000 H. p., 
including some single sets of 3,000 H.P. The most recent machines 
are fitted with Lenz valve gears and work generally at a 
speed of 125 nym. The Parsons steam turbines employed are 
built, under the patents of Brown, Boveri & Co, by 
the firm of F. Tosi, and several of these installations have lately 
been put down in Italy. The total power of the steam 
turbines workiog is 45,000 нр. The firm of Gadda and 
Co. are constructing a steam turbine on the system of Bellazzo, 
and plants aggregating 55,000 н.р. have been laid down. 
Of the dynamos, those of the continuous current type are little 
employed, and are found in some small installations where accu- 
mulators are used. They are also adopted for electrolysis 
and the exciting of alternators. They are mostly of foreign 
origin, as are also traction motors. Alternate current gene- 
rators in units up to 3,000 kw. are mostly imported from abroad, 
and chiefly from Switzerland, but the Italian firm of Gadda, 
Brioschi Finzi y Са. have furnished some equipments. Air-cooled 
transformers are used in Italy up to pressures of 30,000 volts. The 
total value of the electric machines of various types imported into 
Italy in 1905 is estimated at 9,000,000 fr. Italinn worke supplied 
electric machinery to the value of 8,000,000 fr. The electric 
motors installed in 1905 reached a total of 42,100 H.P., against 
23,800 H.P. in 1898. The total power of the 12,000 motors now 
working is'estimated at 130,000 H.P., exclusive of traction motors. 
The spinning industry is beginning to make use of a large number 
of small electric motors. Hlectric lighting has developed to such 
an extent, that in 1906 as many ав 3,000,600 glow lamps were sold in 
Italy, the greater part having been made abroad. 


Johannesburg Gas Plant: A Fatality.—An inquest 
was held at Johannesburg last month on the body of a native who 
was killed by gas at the electric power station. The Coroner in 
delivering his finding on the 22nd inst., said that the evidence dis- 
closed a grave scandal. The conditions existing at present were 
such as to render not only health but lives in serious danger. 
Cases of gassing appeared to be on the increase, and employés 
carried their lives ia their bands every day. А 

At tbe Town Council meeting held on April 25th, the tender о 
Messrs. Reunert and Lenz to supply two steam engines for the 

ectric power station was accepted, the price being £11,817, 

very within seven weeks. E | 


Boiler Combine.—We learn on good authority that in 
future the Stirling boilers will be made at the Renfrew Works of 
Messrs. Babcock & Wilcox, and the Motherwell Works of the 
Stirling Co. will be closed. 


Electric Pumping.—At the meeting of Harrison, 
Ainslie & Co. last week, Sir Owen Raudal Slacke said that the 
directors had come to the conclusion that a large electrical installa- 
tion with centrifugal pumps would be by fat the most efficient 
means of unwatering the flooded mines. The estimated cost 
amounted to £50,000, and the most advantageous mode for providing 
this sum had to be decided upon, а syndicate comprising their own 
shareholders having agreed to find the money required upon terms 
satisfactory to the company. Ву agreement, the company had the 
option of leasing for 21 years the whole of this plant and appur- 
tenances for a rental of £5,000 a year, merging into a royalty of 1s. 
per ton, or they could purchase it at an agreed figure of £50,000, 
the syndicate having the right of taking payment in cash or fully 
paid shares at their option. They had elected to be paid in shares 
if the shareholders decided to purchase the plant. The plant, which 
would be the largest of its kind ever erected, was being supplied 
by the Electrical Co., and would be capable of dealing with 16,000 
gallons of water а minute, gradually decreasing to 8,000 per minute, 
at the maximum depth, which quantity was largely in excess of 
anything hitherto encountered, and allowed a margin of more than 
double what they were ever likely to require. During the summer 
months the inflow of water did not exceed 3,000 gallons a minute, 
which consequently would make the unwatering of the mines with 
the appliances at their disposal a very quick and easy task. Under 
all the circumstances, the directors strongly advise 1 the purchase 
of this valuable electric plant, and they consequently supported 
the special resolution to increase the capital by the creation of 
50,000 additional ordinary shares. This large electrical installation 
was not being established on the chance of finding ore, but in mines 
which were known to contain an almost inexhaustible supply ot 
ore, for which there was an evcr-ready sale at the highest market 
price. The cost of production wonld be greatly reduced when the 
new machinery was established. With the mines in full operation, 
an estimated production of 1,000 tons of ore per day would be small. 


Electric Shock Fatalities.— ast month C. L. 
Johnson, an employé of Messrs. Dick, Kerr & Co., Ltd., while 
engaged at the Lang Park sub-station of the Sydney (N.S.W.) 
municipal electricity system, was killed by electric shock. He 
appears to have been engaged with others in removing some cables 
that had been used for testing purposes on the previous day. 
About half the work had been completed, when a cry was heard, 
and deceased was seen to fall. He had by some means come into 
contact with a ''live" wire energised with the high-tension cur- 
rent at 5,000 volts. Every effort was made to restore animation, 
but without avail. Richard Woof stated that deceased was not a 
skilled man, and the wires he was removing were ' dead." He 
had no right to be where he was when he touched the live wire. 
А Sydney correspondent informs us that the deceased entered the 
sub-station without authority. The wires were resting on the H.T. 
main, and he attempted to lift them off. 


Roberts v. Reliance Lift and Engineering Co.. Ltd. 
—On the 16th inst., judgment was given in this case (reported in 
the EvecrricaL Review, May 10th, page 758) at the Bradford 
County Court. The full claim amounted to £56 103. for work 
done in connection with two electrical lifts at the Bradford Work- 
house Infirmary, but of that sum £38 was admitted by the defen- 
dants, who brought a counterclaim of £73. His Honour, who 
heard the evidence a fortnight ago, now struck out two small items 
in the claim, aud allowed £53, and gave judgment for £18 10s. on 
the counterclaim. | 


Technical Travellers for Abroad.— South Africa has 
recently been referring to the necessity for having technical 
travellers seeking British business abroad. It quotes a technical 
writer as follows:—''I am, indeed, fully convinced that what 
British trade in South Africa needs at the present time, in order to 
stem the tide of foreign competition which has within a few years 
reduced our share of the market from 75 to 55 per cent., is а closer 
personal touch with the actual requirements of the country." Our 
contemporary adds:—''In many respects the traveller sent out to 
represent British firms in South Africa is open to considerable 
criticism and objection. Too often he is а person of greater 
‘social’ personality than business technicality. He is too apt to 
rely on the prestige of the firm he represents, particularly if, as is 
often the case, he is a member of the house who has been sent out 
as a compromise for a health trip free from business worries. What 
is wanted is a technical, practical man, who can not onlv sound the 
praises of the ‘line’ he carries, but meet local objections by 
practical demonstration. It is not uncommon to meet travellers 
pushing some form of machinery, with the details of which they 
have only the most casual acquaintance. At an agricultural display 
in Natal recently, the representative of a very effective machine, 
when called upon to explain some technical peculiarity, had to 
confess his ignorance. It is not suggested that such cases are 
frequent, but they are sufficiently numerous to create a bad 
impression. With so many capable and pushing Americans and 
Germans in the field, British firms cannot afford to give away апу 
points. Prestige is doubtless a very effective weapon in old 
countries where the names of the firms are household words, but 
in South Africa names and records do not carry quite the s&me 
potency. The average farmer cares less who made the particular 
machine than whether he can work it and get out of it what he 
wants.’ It should be the business of the traveller to prove this. 
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Institution and Lecture Notes.—IxsrrrUTION or 
ErxoTRICAL Ёкбгыкувв (MANCHESTER бтсрсита’ Sxcrrom),—At 
the last meeting of tho Committees of this section, Mr. John 
Roberts, jun., was elected vice-chairman ; and Mr, J, Lawton Lovell, 
hon. secretary, for the ensuing session. Mr. Roberts was tbe first 
secretary of the section, doing & large amount of valuable work 
incidental to its formation, and retiring only on his removal 
from Manchester, to which city he has now returned. 

PuysicAL, Socrety.—At the meeting held May 10th, a paper on 
"Stereoscopy with long base-line illustrated on the screen," was 
read by Dr. T. C. Porter. 

UNITED SERVICE IssTITUTION.— Under the the title of Sub- 
marine Telegraphy " a lecture was recent]y delivered by Mr. Charles 
Bright, F. R. S. E., before the United Service Institution. The lecture 
was mainly historical, and presented no special features of novelty 
as regards information on the subject; indeed, elementary details 
such as are suitable to a general audience only were touched upon. 
Asan historian of telegraphy, and especially of submarine telegraphy, 
Mr. Bright is undoubtedly an adept, and he has succeeded in 
collecting together a mass of subject matter which would 
otherwise have been lost to the world, albeit such matter is of no 
great scientific interest. Wonderful as is the progress which is being 
made at the present day, one cannot but be struck with the 
remarkable pluck and determination with which the early pioneers 
worked, and with the success they attained in spite of unexampled 
difficulties, and occasional references to Buch work in lectures of 
the kind delivered by Mr. Bright are of value. Beginning with 
signalling, the lecturer brietly described the apparatus employed ; 
next he dealt with the construction of the cable, illustrating the 
subject with numerous lantern slides. Methods of laying cables, 
and repairing them, followed, and the lecture concluded with a 
sketch of the fascinating history of submarine telegraphy. As the 
pictorial element predominated, the matter being mainly descrip- 
tive of the lantern views, we аге unable to abstract the lecture with 
advantage. It was repeated at Cambridge on April 30th. 


Accident.—A motorman fainted while driving an electric 
tramcar at Southport on 21st inst. The conductor applied the 
brake from the rear end and stopped the car, but not before there 
had been a collision with a haycart, the driver of which was slightly 
hurt. i 


Appointments Vacant.—Station superintendent for 
Greenock (508.); chief electrical engineer for city of Auckland, 
N.Z. (applications will require to be posted by mail leaving here on 
June 7th); switchboard attendant for Devonport (30)3.). 


Woolwich Arsenal Discharges.— According to the 
(lube, in the electrical branch of the Royal Laboratory at Woolwich 
Arsenal 130 men out of a total.of 400 are to be discharged in small 
batches, 


Electrical Undertakings in Japan.—The Japanese 
Empire is regarded in America as a good field for manufacturers of 
electrical devices. The Journal of Electricity, Power and Gas says 
that according to the list of Japanese enterprises formally organised 
and projected since July, 1905, furnished by Consul-Gencral H. B. 
Miller, of Yokonama, the new capital of companies building electric 
railways amounts to £11,000,000, and the investment in other elec- 
trical enterprises is £10,000,000, of which between £5,000,000 and 
£6,000,000 is employed in developing Japanese water-powers. 
Only £3,000,000 has gone iuto steam railwaye. In all £50,000,000 
fresh capital bas been contributed to Japan's industrial expansion 
since the Treaty of Portsmouth. 


German Electrical Trade in England.— The Berlin 
correspondent of the Daily Telegraph says: The managing director 
of the Allgemeine Electrizitiits Gesellschaft informs me that there 
is no foundation for the report that his company is contemplating 
a wide extension of its business in Great Britain, including the 
formation of daughter concerns in some of the principal cities." 


Electricity in the Laundry.—Saturday last saw the 


close of what proved a very interesting show at the Agricultural 


Hall London—the Laundry Exhibition organised by Messrs. 


Cordingley & Co., under the auspices of the Laundry Engineers' 
and Allied Trades Association and the Launderers’ Association. It 
is five years since a similar display was held, and it was evident 
that considerable progress had been made both in the design and 
consttuction of laundry machinery in the interim. А walk round 
the Sbow, too, proves that even in laundries, electricity is nowadays 
playing a not unimportant part, for among the exhibits were several 
appertaining to the electrical industry. 

À very interesting plant known as an electrolyser was shown by 
Meters. Ernest Grether & Co., of 5, Blackfriars Street, Manchester. 
It is designed for the production of an electrolytic washing liquid 
Todium hypochlorite—which will give all the advantages of the 
chloride of lime solution usually employed to whiten linen, with 
Lone of its drawbacks. The complete plant comprises a wooden 
brine dissolving tank with an agitator, and the necessary valves 
and taps, the electrolyser proper, which is made of stoneware, a 
TE switchboard and a collecting tank. The brine dissolver is 
i ed with a measured quantity of water sufficient for a day's use, 
5 which is added a given weight of common salt, which is dissolved 
oy afew turns of the agitator, so that the resultant brine shall be 
i a uniform strength. The tank is connected by a lead tank to the 

16сітојувег во as to allow the brine slowly to flow into it; the 
ieee 18 connected up to a supply of electricity—the electric 
: idm mains in the case of electrically-lighted laundries. The 
bs e flowing through the apparatus decomposes the brine, pro- 

n g electrolytic washing liquor, which flows into the collecting 
dui! from which it may be drawn as required. The plant, as 

ged for laundries, works with a current of 12 amperes at 
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110 volts, although it can be adapted for any voltage, it supplies 
from 110 to 132 gallons of liquor of a strength of 210 grains per 
gallon per day often hours; for use 70 grains per gallon is the 
ordinary strength, so that the liquor has to be diluted with three 
timec its bulk of water. The plant is stated to be in useing 
number of establishments in Germany, and to ba giving satisfactory 
results in practice. 

Electrically-driven hydro-extractors were shown by two firms— 
Messrs, Watson, Laidlaw & Co., of Dundas Street (Sout) Glasgow, 
and Messra. Thomas Broadbent & Sons, Ltd., Central Ironworks, 
Huddersfield. The Watson-Laidlaw machine is of the suspended 
type, the 36-in. cage being suspended from above. The motor is 
carried above the steel framework, and is not rigidly connected 
with the hydro, but drives through the medium of a friction 
coupling, which consists of anumber of wooden blocks, which under 
the action of centrifugal gravity, fly out and grip a driving disc on 
the upper end of the machine spindle. This permits the motor to 
be switched directly on to the main without the use of a starting 
resistance, and also prevents it taking an excessive current at 
starting. The current is switched on and off by a lever, which is 
connected up to the brake provided for bringing the machine to a 
standatill, in such a way that the motor cannot be put in operation 
when the brake is on. The Broadbent machine is of tbe self- 
balancing pivot type, the electric motor being located bclow the 
hydro, and connected to the spindle through a friction drive. 

The exhibit of the James Keith & Blackman Co., Ltd., of 27, 
Farringdon Avenue, E.C., included a range of electrically-driven 
Blackman fans and a "Keith" pressure blower, operated by an 
electric motor, for use in laundries in connection with shirt and 
collar ironing machines. : 

A big series of the Wing" air ventilating fans, ranging from 
14 in. to 9 ft. in diameter, was shown by Messrs. F. W. Potter & Co, 
of Phipp Street, E.C., as well as a range of the “ Wing electric 
motors, from i to 10 H.P, starting switches with speed regu- 
lator, and “no load” and special ‘‘overload” release, dynamo 
brushes, &c. 

Suction gas plants were shown by several firms, including Messrs. 
Capel & Co., of Dalston Lane, N.E., who ran л 25-H.P. gas engine, 
coupled up to а Johnson-l.undell laminated field dynamo, which 
was used for lighting their own and neighbouring stand by means 
of the special enclosed arc lamps of Messrs. Foster & Co., 
Wimbledon. 


West African Rubber.—In his report on the trade, 
agriculture, &c., of French West Africa for the ycar 1905-6, which 
has lately been quoted in the Morning Post. Captain Comrie, his 
Majesty's Consul-(ieneral at Dakar, says that on the whole the 
quality of the rubber produced continues to improve, and prices 
have risen all round. "The rubber, however, from tbe Ivory Coast 
aud the Casamance District is still inferior to tbat from the other 
colonies, and somewhat strict measures are to be taken to improve 
it. In 1905 the export of rubber from French West Africa was 
about 300 tons below the average. Iu 1906 the deficiency was made 
good, and the total exports for the year were about 100 tons above . 
the average. A special survey is being made of the chief rubber- 
producing districts, which will eventually be divided iuto three 
categories, as follow: (1) Unexploited districts ; these consist only 
of a few regions in the Ivory Coast forests; (2) districts which are 
exploited, but have not been spoiled by excessive production and 
unscientific methods of collection; and (3) districts which have 
been spoiled for the above reasons: these latter are in the majority. 
When the survey and classification are complete, the Governor- 
General will, by decree, close the worst districts to rubber collec- 
tion, во as to give the plants time to recuperate. А beginning will 
probably be made in 1908. 

As regards plantations, the following general principle has been 
adopted: Indigenous rubber plants are considered to be the pro- 
perty of the natives, who alone profit by working them, In order, 
however, to prevent their exhaustion, the Government imposes on 
the natives who exploit the forests the duty of replanting. Аза 
result of this policy 10,000,000 vines had been planted by natives 
up to the end of 1906. Оп the other hand, plantations of foreign 
rubber trees are. made entirely by the State, and when ready for 
production will be exploited either directly by the Government or 
by private individuals under concession. Up to the end of 1906 
the Government had planted 100,000 trees, consisting of heveas, 
castilloas, funtumia, and ceara. The plantations are made exclu- 
sively in Lower Guinea and Lower Dahomey. For 1907 a credit 
of £3,200 has been provided, with which it is expected that from 
300,000 to 400,000 trees will be planted, besides nursery plantations 
for succeeding years. The intention is to set apart every yeara 
credit of from £4,800 to £6,000 for this purpose, and to plant an 
average of 500,000 trees every year. 


OUR PERSONAL COLUMN. 


The Editors invite electrical. engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL Ruview posted as to their movements. 


Central Station Officials.— The fourth annual smoking 
concert of the Durban Corporation electrical department was held 
on April 20th. Mr. J. RoBERTS, the borough electrical engineer, 
presided, and among others present were the Mayor, the chairman 
of Lighting Committee, the town clerk, the town treasurer, &c., and 
a large number of members of the electrical department, The 
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arrangements for the evening were in the hands of a committee 
consisting of Messrs. Roberts, Harding, Hawkesworth and Clunas, 
with Mr. E. Poole as secretary. The musical programme was а 
very enjoyable one, and as a consequence the toast list was a short 
one. The Mayor, in proposing the toast of “The Department,” 
referred to the revenue earned, which in the first year was £5,000, 
while this year a revenue of £76,000 is estimated. Mr. Hollander, 
chairman of Electric Light Committee, suitably responded. The 
next toast was that of the “ Assistant Borough Electrical Engineer,” 
Mr. A. Taylor, which was proposed by the borough electrical engi- 
neer, who also presented Mr. Taylor with a silver cigat case and 
gold sovereign purse, subscribed by the members of the department 
ав а token of esteem on bis leaving the colony fora six months' 
holiday in England. Mr. Taylor, who had а hearty reception, 
18 responded, and the National Anthem brought the evening to 
a close. | 

The Bristol T.C. has appointed Mr. W. B. Moraan, mains 
superintendent, to succeed Mr. J. H. Bolam as station superin- 
tendent at a salary of £225 per annum, rising to £250 on December 
lat next, and Mr. A. E. WILSON, assistant mains superintendent, as 
mains sup^rintendent, at £175 per annum. 

Mr. G. E. Swirt, mains superintendent of the corporation elec- 
tricity department at Plymouth, is recommended for the appoint- 
ment of mains superintendent under the Chester Electricity 
Department. There were 135 applicants. | 

Woolwich Borough Council has received the resignations of Mr. 
S. P. Ives and Mr. T. W. Erris, installation foreman, and canvasser 
and commercial assistant respectively in the electricity department. 
Asthe wiring department has been closed, it is not proposed to fill 
the vacancies. 


General.—The managers and staff of Messrs. Kelvin and 
Jas. White, Ltd., Glasgow, have presented a silver cigarette case, gold 
sleeve links, and an umbrella to Mr. Тномлз WALLWORK, who is 
leaving to join the staff of the Blackburn Corporation Electricity 
Department. 

The members of the staff of the Yorkshire Electric Power Co. 


held their first annual dinner and smoking concert on the evening ' 


of 16th inst. at Dewsbury, Mr. W. B. Woodhouse presiding. Mr. 
Woodhouse proposed “The Company,” and Mr. J. J. Н. Stansfield 
humorously responded. The evening's entertainment was provided 
by several members of the staff and their friends. | 

Our New York namesake reports that Mr. Bron J. ARNOLD, the 
well-known transportation expert and  past-president of the 
American Institute of Electrical Engineers, has met with а 
most peculiar and painful accident in Chicago. He was 
trying a new automobile witb his brother, and got down to crank 
the engine. The starting bar was too far forward, and when the 
engine kicked, Mr. Arnold’s chin was forced down on the radiator 
and his teeth were driven through his tongue. The injured tongue 
was sewn together, and Mr. Arnold is doing well and hopes to be 
able to talk again soon. . | | 

Mr. J. EnskINE-MvRRAY, D.Sc., M. I. E. E., has removed to 
Oswaldestre House, Norfolk Street, Strand, W. C. 


Obituary. — SIR ВехЈАМмІХ Bakrn.— The entire 
engineeriog world will regret the unexpected death on Sunday 
last of Sir Benjamin Baker, K.C.B. While the Forth Bridge and the 
Assuan Dam rank among the more colossal undertakings which 
have made him renowned, he had a very important part to play in 
connection with railway tunnelling operations—the electric tube 
lines of London, made possible by the invention of the Greathead 
shield, were pioneering undertakings which pointed out the way 
for engineers in other countries. The City and South London, and 
the Central Dondon, were both laid with his assistance. Sir 
Benjamin, whose death occurred at bis residence at Pangbourne, 


was president of the Institution of Civil Engineers in 1895. Не. 


was 66 vears of age. | 

We regret to record the sudden death of Mr. Ronatp GORDON 
Grant, a member of the staff of the Cleveland and Durham Electric 
Power, Ltd, which occurred on Sunday, 19th inst. The funeral 
was to take place on Wednesday from tbe residence of his brother- 
in-law, Mr. P. C. Pope, of Hale, Cheshire. 


———— 


NEW COMPANIES REGISTERED. 


Bickerton's Engine Syndicate, Ltd. (93,396).—This company 
was registered on May 15th, with a capital of £10,000 in £1 shares, to adopt an 
agreement with Н. L. Bickerton and A. Firth, and to carry on the business of 
mechanical engineers, electricians, gas, oil and electric engine and motor 
manufacturers and dealers, garage proprietors, machinists, fitters, millwrights, 
founders, &c. The subscribers (with one share each) are:—A. Firth, 52, Hans 
Mansions, S. W., solicitor; W. С. Heatlie, 7, Rockhall Road, Cricklewood, 
accountant; A. Hayes, Bechel Lodge, Church Road, Southend-on-Sea: A. E. 
Rigden, 48, Sinclair Road, Kensington, W., secretary; C. Cutting, 117, St. 
James’ Road, Holloway, N.,clerk; A. C. Young, Ceylon House, Tonbridge, 
merchant; W. В. Gaff, 54, New Broad Street, E.C., chartered accountant, No 
initial public issue. ‘The number of directors is not to be less than two or more 
than five; the first are to be appointed by the subscribers; qualification £250. 
Registered office, 64, New Broad Street, Е.С. | 


Cable. Accessories Co., Ltd. (93,345).—This company was 


registered on May 13th, with a capital of £7,000 in £1 shares, to acquire the- 


business of an electrical and mechanical engineer carried on at Britannia. 
Street Works, Tividale, Staffordshire, as the Cable Accessories Oo.,“ and to 
carry on the same and the business of electricians, manufacturers of and 
dealers in cables, wires, lines, accumulators and lamps, &c. The first sub- 


scribers (each with one share) are:—G, C. Hurrell, 155, Tividale Road, | 


Tipton, Staffordshire, electrical engineer; E. ааш, Barnt Tree House, Burnt 
Tree, Tipton, ironfounder; Arnold Vaughan, 11. Charleville Road. Handzw ; 
Staffordshire, edge tool manufacturer; Alfred Vaughan, 6, Rotton Park Road, 
Edgbaston, Warwickshire, edge tool manufacturer; Mrs. L. M. G. Vaughan, 11; 
Charleville Road, Handsworth, Staffordshire; H. R. Vaughan, Burnt Tree 
House, Burnt Tree, Tipton,-ironfounder; and F. H. Pepper, 84, Waterloo 
Btreet, Birmingham, solicitor. No initial public issue. Registered without 
articles of association. Registered office: Britannia Street Works, Tividale, 
Tipton, Staffordshire. 


{ 


OFFICIAL RETURNS OF ELECTRICAL 
| . COMPANIES. 


Urban Electric Supply Co., Ltd. (57,986).—An acknowledg- 
ment of indebtedness under seal. dated April 27th, 1907, securing a further 
£75,000 first mortgage debenture stock (supplemental to trust deeds dated 
July 28th, 1904, and December 17th, 1906, securing £200,000 first mortgage 
debenture stock) has been registered. Property charged :—Electric lighting 
and tramway undertakings, including lands, buildings, material, rolling stock. 
and plant; certain freehold and leasehold hereditaments, shares and рит.” 
chase moneys and the company's undertaking and property, present and 
са ше, ыш. uncalled capital. Trustees: Merchants’ Trust, Ltd., 63, 
ornhill, Е.С. | 


Warren, Beattie & Co., Ltd. (electrical engineers, Middles- 
brough), (70,585).—A debenture, dated May "th, 1907, to secure £1,500, charged 
on the company’s undertaking and propery: present and future, including 
uncalled capital, bas been registered. older: H. Drummond, 6, Backville 
Place, Newcastle-on-Tyne, X 9 ; 


Madeira Electric Lighting Co., Ltd. (46,371).— This com- 
pany's annual return was filed on March 26th, when the entire capital of £20,000 
in £1 shares had been taken up; £1 per share has been called up on 14,000, 
resulting in the receipt of £14,025, including £25 on 100 forfeited shares ; 6,000. 
shares are considered as fully paid. Mortgages and charges: £15,000. 


Hudson & Bowring, Ltd. (75,213).—This company's annual 
return was filed on April 15th, when 8,142 shares had been taken up out of a 


nominal capital of £3,300 in £1 shares: £987 has been received, and £2,155 is | 


considered as paid. Mortgages and charges: Nil. 


CITY NOTES. 


North of Scotland Electric Light and Power Co., Ltd, 


THE directors report for the year ending December 31st, 1906, 


gives the following table showing the progress made in its towns 
during the past two years:— . | 


| 1904 .. 1905. 1906 
Montrose T 15,130 e" 17,542 us 18,740 
Brechin .. 12,081 ahs 15,019 T" 15,917 
Inverness "s —. S 5322 7,617 

Totals .. 27,211. 375883 442.274 


The result of the year's trading, including a balance broaght 
forward of 469 from the previous year, shows a gross protit of 
£1,922, and after allowing 41, 654 for interest on debentures and 
outstanding loans, and writing £116 off the suspense account, there 
remains a balance of £152, out of which the directors propose to 
put £50 to reserve for bad and doubtful debts, and to carry the 
balance of £102 forward. £1,270 of debenture stock has been 
allotted during the year. Mr. F. E. Gripper retires by rotation, 
and offers himself for re-election аз a director. | 


Eastern Extension, Australasia and China 
Telegraph Co., Ltd. 


Тнк balf-yearly meeting was held on Wednesday last week at 
Electra House. | : 

Sir Јони Worrs Barry, in proposing the adoption of the 
report (see ErrorBiCcAL Review, May 10th, page 777), said that. 
the gross revenue for the half-year showed a decrease of £21,000, 
which was mainly due to the abnormal traffic created by the Russo- 
Japanese war having ceased to exist. The traffics which were nof 
affected by the war continued to show а steady improvement, and 
he was happy to say they were still holding their own in the keen. 
competition which was being carried on between the Government 
Pacific Cable and their system for the Australasian traffic. The 
working and other expenses showed an increase of £4,000. This 
was accounted for by the supplemental allowanceg which it was 
found necessary to make to the staff to meet the rise in exchange 
in the value of the dollar in the Straits Settlements and China. and 
the exchange differences affecting expenditure due to the same 
cause. But for this special expenditure, the working expenses 
would have shown a decrease of, roundly, £4,000, in consequence 
of the cost of repairs to cables having been exceptionally light 
during the half-year. The net profit amounted to £138,383, and 
after adding £88,958 brought forward, there remained an available 
balance of £227,000. The usual quarterly interim dividends of 
2s. 6d. per share were paid during the year, and it was now 
proposed to distribute a final dividend for the year of like 


amount, making a total dividend of 5 per cent. In addition, а 


bonus of 4s. per share would be paid, making a total distribution of 
7 per cent. for 1906. The usual additions had been made during 
the year to the maintenance ships’, insurance and depreciation 
funds, and, after adding £75,000 of the revenue balance to 
the general reserve fund, the sum of £17,344 was carried forward. 
During the past year their two New Zealand cables, the Hongkong- 
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Foochow and Foochow-Shanghai cables, as weil as the Saigon- 
Singapore cable had been partially renewed. The lengths of new 
cable inserted in these lines aggregated 464 nautical miles, and the 
cost of the renewals, amounting to £44,160, had been debited to the 
general reserve fund. With a view to further improving tele- 
graphic communication with the Far East, they had obtained & 
concession from the Dutch Government for the laying and working 
of a submarine cable between Java and the Cocos Islands. The 
length of cable involved was about 820 nautical miles, and was 
estimated to cost about £800,000. A portion of the cable would be 
supplied from their stock at Singapore, and the remainder manu- 
factured and sent out from this side. The new communication was 
expected to be opened towards the end of the current year, and 
would provide a useful alternative route for their Far East traffic. 
The uis of TWEEDDALB seconded the motion, and the report 


was adopted. 


West African Telegraph Co., Ltd. 


Тнк Marquess of Tweeddale (chairman) presided on Thursday, 
May 15th, at Electra House over the meeting of this company. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
May 10th, page 777), the CHAIRMAN said the gross income 
showed an increase of £312. This company's proportion of the 
receipts from the South African joint purse showed a reduction of 
about £1,500 as compared with the preceding year. There was 
also a slight diminution as compared with 1905 in the sum 
received on account of the diversion of traffic over their lines, owing 
to the interruption of the cables of other telegraph companies. On 
the other hand, the Portuguese traffic showed a small increase, and 
the amount received for interest on reserve fund investments was 
nearly £1,000 more than in the previous year. Further, 
in consequence of the continued improvement їп the 
value of the Portuguese currency, there had been a profit on 
exchange of £965, as compared with a loss in 1905 of £1,308, the 
revenue account thus benefiting by this item alone to the extent of 
£2,273. The ordinary expenses amounted to £15,600, against 
£15,700, or а decrease of £200. The expenditure in con- 
nection with the maintenance of their cables showed a very 
satisfactory reduction of £4,000 as compared with 1905, thé result 
being that their total expenses for 1906 were £4,200 less than they 
were in the previous year. He was glad to state that they had 
now come to a satisfactory arrangement with the income-tax autho- 
rities regarding the vexed question of the amount of depreciation 
on their cables, to be allowed when assessing the company for 
income-tax. Under it they had obtained a refund of £739, and as 
this was in respect of back years, the amount had been placed to 
the credit of the general reserve fund. Owing to its defective con- 
dition, it was proposed to renew in the autumn, a not inconsider- 
able portion of their Sao Thome-Loanda section. This renewal 
would involve a large expenditure, and demonstrated, if demon- 
stration were necefsary, the necessity for the policy which the 
directors һай always followed of strengthening the company by 
placing substantial sums to the reserve fund. After putting aside 
£30,000 to the reserve fund, and allowing for the interim dividend 
of 2 per cent. paid in December, the directors were able to recom- 
mend the payment of a final dividend of 2 per cent., making 4 per 
cent. for the year, and leaving £2,155 to be carried forward. 

Sir J. DENISON PENDER seconded the motion, which was carried 
without discussion. 

Bir H. C. Mance was re-elected a director. 


Western Telegraph Co.. Ltd. 


Sin Јонх Worrre Barry, K.C.B., presided on Wednesday last week 
at Electra House, E.C., over the general meeting of this company, 
and in moving the adoption of the report, he said they submitted 
a very satisfactory report and balance sheet, although a large 
proportion of the increased message traffic was due to an exception- 
ally regrettable cause—the Jamentable earthquake at Valparaiso 
which caused the disruption of a competing route, resulting in the 
whole of the traffic being transferred to their cables. Apart from 
that special circumstance there was greater commercial activity in 
the South American countries served by the company, and the 
traffic from Brazil and the River Plate showed a small but steady 
progress. > 

There was one special item of expenditure, viz., the expenses in 
connection with negotiations. This represented the company’s 
proportion of the expenses and payments connected with the con- 
cession recently granted for the new cables from England to the 
Azores and St. Vincent. They considered it better to debit this 
against revenue than to spread it over a period. The expenses 
attending the maintenance of cables was £40,928, showing а balance 
of decrease of £11,287. The expenses in connection with the cable 
steamer Norseman were more, in consequence of the cost of her 
zur vey and subsequent repairs, by £1,743, but on the other band 
there was a decrease in her ordinary working expenses, and the 
result was that» the ship cost £993 more than in the corresponding 
half-year.. The steamship Norse was laid up for the whole of the 
period under reyiew, and consequently the cost of insurance, etc., 
was borne by the company in place of the charterers, as was the 
Саве in 1905, and this accounted for an increase of £911. They 
were trying to diepose of thisship. The old Cormorant was only in 


n pn for four months, and her expenses were less by £1,000, 
i e the expenses of Cormorant II. were £3,400 which did not 
Ppear in the corresponding half year's accounts. The expenses of 

storeship Norma were ‘slightly increased, but chartered 


е 
steamers cost £8,080 less. There were 113 knots less cable expended 


рН! 
855 


THE ELECTRICAL REVIEW. 


in repairs, which caused а saving of £12,229. The result of these 
Savings and increases was a saving to the company of £11,287. 

Sundry expenses at stations in connection with repairs were more 
by £475. Their store of cable was larger than in the corresponding 
half-year, and consequently insurance to the amount written off for 
depreciation was more by £510. The amount received for the 
charter of the company's cable steamer was less by £4,090, as the 
cable ship Norse was hired by the Eastern Telegraph Co. for 172 

days in the latter half of 1905. Although £100,000 had been 
transferred to reserve, the proprietors would observe that this fund 
had been depleted during the half-year by £74,315, being the 
balance of the cost of the new St. Vincent-Fayal cable, so that the 
fund had only been increased by less than £26,000. Further 

while their reserves nominally amounted to something over a 
million and a quarter pounds, yet it was not entirely represented 
by liquid assets. Capital account had been overspent by £18,000, 
the store of cable in hand was nearly £60,000, and the invest- 
ments at present market prices showed a depreciation of something 
between £70,000 and £80,000. Part of their reserves also were of 
necessity employed as working capital. The shareholders bad 
consistently endorsed the policy of the Board in building up sub- 
stantial reserves, which they held to be absolutely imperative. In 
their system there were at least 4,000 knots of submarine cable 
which had been submerged for over 30 years, and almost the whole 
was in deep water; and another factor constantly before the Board 
was that their prosperous condition had apparently incited envy, во 
that further competition was threatened from several quarters. 
Under those circumstances they felt certain of the continued: 
support of the shareholders in fortifying their general reserve 
fund. 

SR J. Denison PENDER seconded the motion. 

Replying to some remarks by Mr. Ellis, the Chairman said he 
did not wish to suggest that the expenditure upon the St. Vincent- 
Fayal cable was not a good investment. He thought it a very fine 
investment indeed, but shareholders would realise that had they 
not bad the reserve fund they would have had to raise fresh capital 
in order to lay that cable, which was necessary for the system. He 
saw no immediate prospect of an increase in dividend. He always 
felt that in such an undertaking it was better to keep the dividend 
at а normal figure so long as they did not get too ricb, and they 
were not likely to be in that position for some time to come. 


South Staffordshire Tramways (Lessee) Co., Ltd. 


THE report for 1906 states that the total revenue was 443, 742, 
against £39,209, and the expenditure (including rental of lines and 
other payments to local authorities, repairs and maintenance of 
track, and interest on loans and upon debenture stock) amounted 
to £41,209, compared with £41,434. There was a profit of £2,532, 
from which had to be deducted the sum of £921, being the loss 
incurred during 1905, leaving a balance of £1,612, of which the 
directors recommend £1,000 be added to depreciation and reserve 
fund, carrying fcrward £612. The expenditure on capital account 
amounted to £33,900, of which £23,450 has been provided by the 
Birmingham and Midland Tramways, Ltd., on loan security, and 
£9,000 has been advanced by the South Staffordshire Tramways 
Co. The expenditure has been in respect of the reconstruction of 
steam tramways and old electric tramways, and the purchase from 
the Wednesbury Corporation of the King’s Hill depót for £11,500. 
The improvement in the traffic receipts has, to a large extent, 
resulted from the complete year’s working of the reconstructed 
tramway between the Bull Stake, Darlaston, and the White Horse, 
Wednesbury. This line was only in operation by electric traction 
for three months in the preceding year. A further improvement 
in the gross traffic receipts may be anticipated from the electrifica- 
tion of other steam routes in Tipton and Dudley, and a reduction 
in the cost of permanent way repairs and repairs to rolling stock. 
should take place as a result of the reconstruction of the old sections 
of electric tramways. The number of passengers carried was 
8,625,743, against 7,782,261 ; and the average receipt per passenger 
1`204., against 1°20d.; average expenditure per passenger (apart 
from line rentals, &c.) 73d., against 85d.; proportion of expenses 
to receipts 61 per cent., against 71 per cent. 
The meeting was held yesterday at Donington House. 


Belgium.— La Socicté A.E.G. Union Electrique, of 
Brussels, reports a net profit of £10,644 for the last financial year. 
Work to the extent of £109,575 is at present in hand, an increase 
of £49,030, as compared with a year ago. 


Antwerp Telephone and Electrical Works (Soc. 
Anon. ).— We regret to find that an error occurred in the reference 
in our issue of May 10th, p. 777, to this company's balance-sheet. 
We understand the loss for the year was 68,578'98 fr., or £2,743, not 
£34,114, as stated by us. 


Stock Exchange Notices, — The Committee have 
appointed Wednesday, May 29th, as special settling day in— 
xu NC oe e Ltd.—160,000 vendors’ shares of £1 each, fully 
And ordered the undermentioned securities to be quoted in the 
Official List :— 
сас оола al common shares ої 0200 each; and 500,000 pre- 
Ross Electric Light Co.—At the meeting of this com- 
pany it was decided to pay a dividend of 4 per cent. on the preference 
shares. The report was regarded as very satisfactory for the first 
year’s working. | \ 
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ELEOTRIO TRAMWAY AND BAILWAY 
TRAFFIO RETURNS. 


Aberdeen 
Ayr 
Bath .. 
Belfast a 
Birkenhead .. 
Birmingham 
Blackburn .. 
Blackpool Corp. .. 
T —Fleetw'd. 
Bolton 23 
Bournemouth 
Bradford 
Brighton 
Bristol рек ове 
Brit. Elec. Trao. Со. 
Airdrie  .. 
Barnsley .- 
Barrow 
Cavehill 
Devon port 
Gateshead.. 
Gravesend 
Greenock .. 
Hartlepool 
Kidderminster 
Leamington 
Merthyr .. | 
Metropolitan ' 
Middleton. ‚.| 
Mid. Joint Com'tec | 
Oldbam — Ashton 
Peterborough 
Potteries .. wart 
Rothesay .. 
Southport > 
В. Metropolitan .. 
Swansea .. or 
Tynemouth у. 
Weston-s-Mare .. 
{Worcester.. 
Wrexham.. m 
Vorks. Wool. Dist. 
Miscellaneous .. 
Burnley 
Burton-on-Trent 
Bury .. 
Cardift 
Carlisle e 
Chatham and Dist. 
Cork 
Croydon 
Darlington 
Darwen 
Dover 
Dublin 
Dundce С. 
East Ham 
Exeter 
Glasgow 
Hastings wig <a 
! Huddersfield 
Hull 
„Ilford 
Jikeston 
Ipswich - 
Isle of Thanet we 
Kilmarnock Me 
Lan'kshire Trm. Ca. | 
Lancashire United i 
i Leeds 
Leicester 
Leith .. 
Liverpool 
1L.C.C. © 
London United 
Lowestoft .. 
Manchester ea 
Newcastle .. M 
Newport 
Northampton 
Oldham 
Pontypridd .. 
Portsmouth 
Preston 
Reading 
Rochdale 
Rotherham .. 
Salford А 
Bheffield ee 
Southampton 
Southend-on-Sea 
Bunderland .. 
18windon 
Tyneside 
Wallasey 
Walthamstow 
Wert Ham .. 
Wolverbampton 
Yorks. W. Riding .. 
Baker 8t.- Waterloo 
Cen. London Rly. 
City & 8. Lon. Rly. 
Dublin-Lucan Rly. 
G.N. and City Rly. 
G.N., P’dy. & Brmp. 
L'pool Overh'd Bly. 
Mersey Кайта 
метро Rly. 
Mot. District Rly. 
Anglo-Argentine .. 
Auckland 
Brisbane :. 
Brit. Columbia Rly. 
Bu'n'sA'r's E.T.Co. 
| Bu'n's A'r's-Blgr'no 
Calcutta 
zGenevn А 
&Ка1гоогНе, W. A. 
Madras 


Corp. 
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* Compared 


one — — 


Locality. | 


Fort- , Receipts for Мо. 
night | the t of 
ended. fortnight. | wks. 

£ £* | 
Мау 15! 2,688 |— 80 50 
„ 11 463 + во 2 
„ 17 1,629 + 79 20 
„ 17 7,47 9617 
„ 19 2.058 + 727 
„ 11 12,132 6 
„ 15 2,149 + 152 14 
„ 16 1.043 + 14 
» 18 ee — 8 19 
„ 20 4,392 T 4247 
„ 15 3.180 + 186 62 
„ 11 9,095 40:6 
„ 19 1789 - 44 7 
„ 17 10,095 ы 64 
„ 10 | 499 — 6. [8 
„ 10 323 10) „ 
„ 10 465 + 22 „ 
95 10 | S68 ан ш 32 ! т 
„ 10 1,997: + 163; „ 
s 10 454 + 1i „ 
„ 10 1892 + 76 „ 
» 10 518 — 4], 
» 10, 202 TT 16 „ 
» 10 | 272 — 5 |o» 
» 10 411 + 26, ,, 
„ 10 8.715 72.35% „ 
„ 10 672 + 50 p 
„ 10 llis i+ 9 ů " 
„ 10 1,172 '+ 911, 
„ 10 234 + 15 f „ 
„ 10, 3.76 „ 200 „ 
„ 10 17 — 27 „ 
„ 10 dud — 34 „ 
„ 10 1.40 2 
,» 10 1,630 * TS ,» 
„ 10 р — 45 и 
„ B; 12 — 70 „ 
„ 10 534 + 15 ,, 
„ 10 157... n 
„ 10 1,0 T 186! „ 
„ 10 443 1 2 „ 
4. IS 2.514 '+ 251 .. 
„ 19 566 (T 18! 7 
„ 12 IE e 6 
„ 113.916 + 117 6 
* 18 gen + 14 20 
„ 16 1,440 132 20 
„ 16 £09 — 41 20 
„ 17 2,920 — 32 7 
„ 18 435 + 14, 7 
4, 10 019 .+ 40 | 6 
„ 18 43 — 9 1 
„ 17 11,10 71.437 20 
„ 15 2.224 + 187 50 
4, 18 1.873 T 70 7 
„ 17 794 * WK} 7 
„ 18 34.655 | +8,460 | 50 
„ 16 1.958 on - 
„ 11 1.585 + 106 6 
„ 18 4812 * 5667 
u H Мо + 37 6 
„ 15 288 1+ 38 7 
„ 13 Wot 277 
„ 18 882 + 8820 
4 18 352 + 6 52 
„ 16 2474 + 695 20 
, 15 2,462 |+ 713 20 
„ 11 6,560 (+ 554 6 
„ 184.768 f 22 .. 
„ 11 1,005 + 61 52 
„ 11 21.815 * 80519 
„ 1 658,295 8.90 6 
„ 17 13,745 1.80 20 
„ 18 317 + 75 | 3g 
„ 18 29.85 8.6139 7 
„ 18 8.172 1+ 0837 7 
„ 18 630 + 556 7 
„ 18 872 + 41 е 
„ 19 3821 + 402 g 
„ 18 $91 | 180 | 4 
„ 183.627 * 104 7 
„ 15 1,413 T 10 
„ 16 1,231 T 44 7 
Feb. 19 958 + 102 
May 16 1.154 * 2216 
„ 13 9,078 + 913, 6 
„ 19 11,151 ты 8 
„ 15 1,903 + 96 63 
„ 165 671 + 19 7 
„ 5 2.664 ＋ 246 6 
W 8 158 — 15 . 
„ 15 8838 + 90 20 
„ 18 1,569 it 187 1 
„ 18 1,94 | 
„ 16 4812 * 89887 
„ 15 1,682 + 89 6 
„ 19 9,420 |+, 800 | 20 
„ 18 4,750 |+ 2:050 | 10 
„ 18 11,752 —1,444 20 
„ 19 6,850 T 659 20 
„ 17 217 T 65 20 
„ 18 8521|+ В 20 
„ 18 8.130 — 125 20 
„ 19 2,984 |* 182, 20 
„ 18 3.646 f 289 20 
„ 19 | 80,289 — 220 20 
„ 19 15.562 — 026 | 20 
„ 20 34,966 4 8.564 20 
Mar. 20 9,846 +1812 | 18 
m | 18,199 +1, ae 
Mar. 24,800 46,630 , 89 
Mar. 2 8,247 + 290, 9 
Арг. 21; 3,911 ;+ 914 | 16 
May 18, 5,989 875 
Apr. .256 |+ 906 |... 
zi 8895! „ | 17 
May 16 1,172 |+ 291 | 19 
Mar. ,000 ee M 
May 17 2,7: — 230 | 20 


with the corresponding period of 1906, 


| Incicdes horse, steam and other receipta- 


ou 
Total to date. miles 
E open. 
4 ND [ines 
68,668 + 1,726 144: .. 
14,549 — 55 8 |u 
13,833 T— 1713 
94,325 + 1,322 40 
7,060 — 337 1852 .. 
84,175 0 66°45 .. 
8,274 7 658 U? .. 
4,209 — 849 11°87; .. 
5,883 + 804 | 8°25; .. 
14,961 |+ 107 28 Н 
10,767 ;* 562,215 2°95 
27,1688 + 379 58 
6953! .. | O68) .. 
ee ee | 98:5 ee 
4,021 E 1 8:65 ee 
92,391 ga 60 oe ee 
4.042 + 9 | 6°87, .. 
1.2750 — 47 | 21 
7.979 + 140 E85; .. 
17,852 + 650 11°25: .. 
4,010 4 1920 65) .. 
11,284 + 139 7:25 .. 
4,626 ү 25 3 6:72 ee 
1,762 — 57 | es 
2,533 — 12141 3 
BENO Ds 91" 2:9 “ә 
73,094 '+16,937 99 | ., 
57 + is; 86. 
100,312 + 1.312. vs 
10,626 + 70 9°18) |, 
2,022 7 25 5:81, 
33,255 1+ 461 20 ! ,, 
1,503 — 11915! „ 
4,345 — 250 |B'17 |. 
12,773, e КОН m 
14,646 + 407 55 
8.060 — 364 8˙75 .. 
837 |— 54 8 se 
4,515 |— 86 576) ,, 
1.755 == 24 "T 
16.851 4 1,127 17 |. 
4,688 — 69 
AMNEM E 
LRR em 148 | 10 1-5 
HAST! e 10-6: .. 
11,910 + 2¢ 15871 .. 
8,059 — 223 : 
12,238 | 979 12:84| 8:51 
8,282 — 186 19:39 | ,. 
9,477 — 5865 12 | "75 
1,455 + 18 : 
1,403 p? 84 496 | .. 
1,477 '— 123 96) .. 
96,071 + 4,252 54°25) 6°75 
56.990 + 7,483 13 *b 
6.218 — 153 8 | = 
2.078 + 195 476; 5 
854,673 aed ‘84°26: 4°75 
9.535 T 527 | 28 | > 
16.223 + 902 18 Ms 
2,881 — 1171687! ., 
067 1+ 121 8:5; ,. 
2,592 — 120 |106) ., 
6,149: + 99 11 ae 
8,99 + 185 4.2 
21,102 {+ 4,341 | 15°82) 8'28 
22.418 |+ 6,151 88:5: 10:6 
87,949 + 2,648 | 96 6:5 
36,186 + 6,369 | 6 |.. 
198,038 | * 3,179 | 104 | 
144,741 | 515,311 118:6 15:6 
110,716 T 3.92 
5,041 p 681) g9'5!,. 
97,681 [T 9,055 | 169 ' 38 
28.151 * 753 2 
4400 + 259 145 
2.852 — 22 56! ., 
15,474 | F 1,605 28°75 | .. 
1,857 + 642 5 | 1°75 
12,760 — 120 4... 
3,995 i— 42 13:25 Е 
ee ee 20:6 ee 
3,789 + 663 | 10 69 
27,631 н 323 88.9 
48,885 |+ 2,649 35°76] .. 
6,058 + 140 [sens] ee 
088 — 115. 
6.675 * 78 .* oe 
EN T 14 . 
8,079 1+ 700 887 
5,48 |* 185 8·55 05 
8,873 |— 1129 
16,048 + 929 ,14'1 ., 
6,41C + 111 | 20 es 
21.670 Фе °з ее б 
93,335 |+ 8,746 4| ·75 
193,292 712.125 8|.. 
8 + 1,516 | T5 | 1°95 
1,953 = 11 7 ee 
86,656 i+ 183, 86 .. 
16,719 e- 9 ee 
98,232 i+ 842/68) .. 
36,593 + 1,706 4'6 ee 
901,711 — 25,4152 246 ee 
156,655 DT 8,198 м ee 
330,591 + 28,907 e 
82,152 |+ 860 1994 6 
224,000 ‚|+ 42,500 ee ee 
14,647 + 1,859 e¢ es 
60,228 + 4,09) ee oe 
15, ee 20-5 oe 
10,865 |+ 1,674 |19°75) 8'5 
99,590 |— 620 | 26°48] *82 


+ One week only, 
One month, 


STOCKS AND SHARES. 


Tussday Evening, 
MarxeTs have hardly got over the effects of the Whiteuntide 


recess, up to this Tuesday evening, and there is rot much to say 
about electrical descriptions. The acute. flatness in Home Railway 
Stocks has been stayed, prices showing a tendency to mend on the 
slight demand from investment quarters. ТЬе forbidding weather 
during the holiday, probably exercised a bad effect upon traffics 
but, if anything, this ought to have told in favour of the tube 
railways. 

Prices of electrical railway stocks are quietly steady at their 
low levels. The Central London trio is without change, and City 
and South London remains at 49. After being better, Metro- 
politan Consolidated relapsed to 424, and Districts fell to 131. 

To diverge for & paragraph, some surprise was expressed in 


Stock Exchange circles that the will of the late Mr. C. T. Yerkes, 


of Underground Railway fame, showed Illinois property amounting 
to no more than the equivalent of 4£640,000 sterling, and an 
additional £5,600 gross in the United Kingdom. Substantial as 
the former amount is, Mr. Yerkes in his lifetime was commonly 
accounted a millionaire. 

Electricity Supply shares are all but motionless. Brompton and 
Kensingtons continue to attract a few pvurchascrs. The cheap 
Edmundson's Preference, mentioned here last week, were taken, 
but fresh lots of shares came into the market, and the price, after 
being 2} bid, fell to 2. The market appears to think that tbe 
slump in these Preference sbares has been overdone, and that the 
fall to 40s. discounts a good deal. Shareholders, however, should 
press for an immediate—and a full--statement of affairs, that they 
may judge for themselves how the company stands. Urban Pre- 
ference have been put down to 3; they carry 5 per cent. interest 
against the 6 per cent. of the Edmundson's Corporation. Metro- 
politans weakened to 61. 

St. James’ 33 per cent. Debenture stock fell 2 points, and business 
was done at 88. Metropolitan Electric 43 per cent. First Deben- 
ture came down a point to 107. Dealings in the Debenture issues 
are few and far between, and a good proportion of the quoted 
prices are little more than nominal. It is impossible to give an 
actual figure for stock in which there, has been no public businese, 
perhaps, for a couple of months. 

An obviously-inspired article in a financial paper about British 
Electric Tractions has not helped the prices. The market is 
doubtful as to the value of this sort of adventitious aid in times 
like the present, when people have really attractive investments 
offered them at low prices. British Thomscn-Houston Debenture 
is dull again. 

More business in Anglo-Argentine Trams bas resulted in the 
Ordinary rising 25 to 7%, although the Preference were glightly 
easier. Buenos Ayres and Belgrano shares have been quoted «x 
dividend, and the declines are, roughly speaking, about equal to 
the amounts of the distributions. | 

Telegraph stocks continue reasonably good. Та spite of the 
slump in American Rails, Anglo-American Telegraph Ordinary and 
Preferred are better, but the Deferred show а loss. Eastern 
Extensions are again on the up-grade, and Eastern Telegraph 
Ordinary is marked down 3, cx the 34 dividend and bonus. 
Western Telegraphs have been dealt in quite freely ; the price 
improved à to 14, at which the yield on the money is the round 
5 per cent. The company is, of course, in a sound financial 
position, and possesses a fine reserve fund. West India and 
Panama Second Preterence have recovered to 7}. The Trust issues 
are without alteration. Callender's shares have risen to 10, and 
except for this the manufacturing group shows no material change. 


а 


Traction and Power Securities Co., Ltd.—The report 


for 1906 states that the net revenue amounts to £18,181, and adding 
the amount brought forward, there is a total of £22,092. The 
directors have transferred £18,850 to the investment reserve fund, 
and carried forward £3,242. The directors have taken £18,850 
from the investment reserve fund, in order to write down certain 
investments to their market valuation. Theremaining investments 
stand in the books at cost, and until their outcome 18 ascertained, 
the directors make no re-valuation of them. The investment 
reserve fund stands at £50,000. 


Oswestry Electric Lighting Co.. Ltd.—The directors 
report that the large expenditure on extensions, referred to in 0 
last report, has prevented a reduction of the bank balance. 6 
directors recommend a dividend at the rate of 4 per cent. г. 
annum, free of income-tax, and the addition of £128 to the 
reserve fand. 
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SHARE LIST OF ELECTRICAL COMPANIES 
TELEGRAPH AND TELEPHONE COMPANIES. | 


Closing Closing Busmess done 
1 Quotations week ended | Rito + | Present 
9,000 |A — May eine м к Yield 
149 600 Do. do. 4 Bebe. 0 Nos. 1 to 25,000 ‚ | 1904. | 1905. 1906. 5 ый е 
4105070 S Telegraph ion 08. 1 to 1,950 Red. ЫН Nil » 8 — 8 8 — Highest Lowest. £ а 
8.169.570 Do. do. do. 6 Pref ee ee oe b 5 % 88 — 91 88 — Кы oe РОА Є Nil . 
60,000 ТЕ 40. Бега / By 80% 1060-107 107105 * ө n 6 9 1 
14,000 Portuguese Tel. 6 % Mort, Deb, Btook Red il % | 1061—10] |101{—10° гр. |. воа 
9,097,680 Ghnmerolal Oable f Bing deere bn ur y: pi 99. — A 201— p? p +å | 51010 
elo be ig g. 600 year 4% Deb. Šk, Red. | Biock |4 4 14% |4 „ шс a I — | 438 о 
. 10 J Pret. ee oo ee ee 47 4% 921 — 94 = > К 
6,000 * Telegraph, Ord, p d “л 5 10 0 ia & ys a 8 — f 941 984 ee i ч н 
80,000 Do. 8 10 % Cum. Pret. 3 2/4444 % вс ха 16 — 17 e Joe | 25 5 
82770 Direct W. India Cable, 44% Reg UNES 5 35 % | 4x ‘ota — ы a по вве 
" e ee ee e 4 —108 me ee ee : 
Hy] Rees шы Od eek HD о N a 10% 16#— 16 16516 1 7 5 
m. egi Mec БЕ IRE E MES in | aon] [bes 
uy Bastern Extension, 1 Red. .. ^, в 2 33% | 89 — 91 prion 1404 | 189 —3 { 10 | 
096.400 | Hast B. Afri P Deb. Btock тео 1 77 17 7 1044 —1064 xd | 1014—1064 —4 | 817 4 
20000 | Do. 4% Bog. M. Bebe. (M; Db., 1 $0 8.000, red. 1900 9 1 44 1% | 15 —107 унс, | ase dá 815 2 
1% | ione Telegraph and я, (Mauritius Bub. 1 io 800 1% % % m-m wm | 2 | sas а 
, А do. „Ө ee oo o М 4% | 98 —10) 939 ; А 
теу Безе. . P 8 % а 10 — 114 40 0 
88,600 { and Bermudas Cab! agen oa а? 24 : 96 29 13j 14; 13; — t ll 102 | 41 
11,000 | Ind Debs., within Nos. 1 to 1,900, Red.) 24% 20 % | 84 — 86 а= 14% 14 л 
s6197 | Merconi's 8 . bus 44% | 49 | 44% | 100—102 — 10 —109 e 611 1 
—— Monte Video Telephone Co lod M 7 Pp M sce ie - 584 | ө . |48з8 
» Я Ў D ee ee 8 oe ЖЕ ie —2 
1 05 HORN Telephone, Prof, 3 6 96 Pref. a 1 Б % : 2 8 % e. 15— J H— 14 ee ел; i N11 | 
15,000 De : Det. Btock ee ee a 6 8 8 e lici zc 1— 1 20 / 286 hil 414 1 
1500 | Do. do. 69% Сот, lst Prei. PASA AE cue 18 —)10 . 5 0 0 
350,000 Ро, 40. 6 % Cum. 2nd Pret is oe 6 6 6 Шз 1043 - 1 1044—106 1065 106; 5 9 1 
3,000,000 Do. 75 6 Non- um. За P. 1 to 950.000 6 6 6 Б g 38 18 114— 1 1052 5 8 4 
1,680,598 | Do. do. — 34 X Deb. Btock A шн ee d eA a E . 10 — 12 "e 4 81 
179,818 | Oriental Telep. 1% Deb. Stock Red .. Stock | 84% | 84% | 84% | 34% — буд Б бу, Es = 4 8 4 
60,000 Do өөр. and ЕПес. 1 to 171,504 full 22 4 4 4 406 954 — өт} 95 — 973 oe m 4 911 
E cum Pret Pee &4 % % 1 MAC M. | IAS 1 2 | ies [o8 1030 
100,000 Pacific & European do. 495 Red. Deb Stock ‚| 6 6 6 6 05 1. U 15— 12% | 818 5 
11,9901 | Reuters Co. Tel, % Guar. Debs., 1 to 1,000 И dr = 887 Pa 1} be — IET E- 
8161 N се. | of Egypt, 4 % Deb. Red. 1 6 Б 5 5 & H aa cu 08 101 = : 2 { е 0 
80,000 пш River Plate Telephone 2 .. .. Ce | 69% |69 "d 6055 102 —10 e SW > ‘ 14 1 
. 80,008 n Aen Tele ph, Shares oe ee .. | Stock 6 6 4 26 85 65 — if 5 = 0 ee = 5 ia { 
150,000 | Do. 4 ше са, 1 to 80,000 & 58,001 40 58,006 10 |4 4 & h 109 —112 e 110 11 
901,980 wenn bs., 1 $0 1,500 guar. by Braz. 8 Ac oe 3 il | Nil | дд, 10 — 104 10 — 163 : z A 4 9 8 
800,000 Do . Ltd., Мов, 1 90 207,0 „Tel. 100 4 4 4 n 99 — 18 là— 19 us e e. 816 2 
JJC — 10 15157 —102 99 —102 яй js Nil 
84,868 ро and Panama Telegraph + eo | 100 4 4 4 4/0 138 — 14% 18j— 14} 818 5 
4,669 B 5 i „„ 102 —105 My! 183 | +4 | 418 8 
60,0008 Do. do. н Cum. 2nd Pre... 1s NS 6 69% | 8 % ie th H Ж e .. 8 16 2 
_ , кс ra aie Жо ЖЫ Nil ва— 73 b- м e afo | UNI 
ee 6 € y >t oe 3 
M | | % | 5 96 100 —-1C3 100 caa e P E : Nil 
Including arrears 7 es ee 
* 
= LECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL | 
ю glo-Argentine Tram JJ аварна 8 
Eee { agio frie pe тшек Nas: 960,008 10 510,007, | | | | COMPANIES, 
C ANS S Cum Piste, обрт | 5 [ny вж (axes uo Tu | m- mW MM NS 
uckland E. Traros., 5 : eb. Stock, 1888 | 100 51% | Б#— 6 42 i$; +4 511 
100000 R St иеш cisci ы! Pare Дд ДЕЛ d T 188" Яз | —de] 4 4 8 
88,000 British diuini: 6 96 Cum. Pref. i to 100,000 ee 1 17 20 20 20 Pod 104 —107 104 —107 s ve oe 48 8 
4.00 | Do FFII 1 3— 4 17 > | 418 6 
коо | Do do "в юш .. | 5B | 77 7 6 % | Iý 1%ха| lj— 1 тв | T3- | .. | 5 0 0 
90,000 Do, do. LL] » 6 % Cum. Pref ee ee 6 Nil 7 7 е 5 И HE * bibi ee 8 15 1 
ЕНЕНЕ и Ea аЛ НЕ H 
y 7 : ? ort. Deb. al a ee 4 Е = s ee Б 
оо British Columbia E. hai Loch Levon Deb е 54| . |10 106 3 a т с 
mrt.) Di. MP Gare DE Soe ee LR e ва ва | 6% | бол. 12 л 98 10 lf dard 
9959000 | Ро. 6 % Cum. Perp. Pref. Bock — .. >. 100 |6%/6 & bó 6 4 123 —177 xd 123 —127 9 98 с 581 
290000 | Do. 4 i Bor ete Loose. ag рр Дер a у ше 106 —111 i . 414 6 
it | виш medi feodo, Ротет Debes Lio 80 ЕЕЕ ЧЕЧЕ ama рш от 
„иво | Do до. sdara оа фею о V 1024-101 10% | 7 z [4583 
40178 | Do. 45. ро рое реа CHE c a 1— at 44/9 „ 
100000 | British Insulated CT . єў 9 | € | —{ | 12 0 
10,00 | Do and Helsby Cables 4. 100 eel a —109 ө — | 817 9 
‚000 ; do. 6% Cum. Pret. E Be | ва 8% 8% lo % өст | $- 1 | ou x „| 41 
212,000 | British Thomson 44 % lat Mort. Deb. Red. 6 6 6 & 6 6 — 1 — 7 : 9 BO] 
00,009 I British W son-Houston 44% 1st Mort. Debs, .. | 100 4 % | Бй— 6% 92 — E s [721 
= { satinghouse 6.9, Prot. 116 900000 Rd l| s 4 ae d 44% | 102 —10 102 —105 б. Т |4160 
Do. 975,001 « 2 "d E ne 96 ee 4 
80000 |TBrowet, Lindley & Oo., Ur.. to emm) 6 |6%| Nil| Nil] .. | 1— 1 i 3x 123 9 
60,000 |1 Po. do 74 Co., Ofx a. .. 10 4% 4 4 4% а — 13 ‚. 4 E 
106981 | Brush Rleotrical Engineering, Ovi. 1 1065 V ß 64 — 68 É Nil 
150,000 Do. eering, Ord., 1 o 105,781 .. Nil | Nil Nil 17. ü ө „ | 517 8 
—— Do. Non- cum. 6 Pref. m B : Nil Nil 23 E 8 60 1 а 1 $0 ii E ee 2: Nil 
180,000 | Buenos, Per». and Deb. e $ D qd 1— 13 рез ES Nil 
40,000 юз Ayras А Dalgis о Кото he ae 4 | 44 | 43 75 — 75 80 — 925 ө а овоо 
190,000 Do. 6 % Deb. Stock. co o Б 6 6 d 6% 5 — 5 4 55 xd 71/103 61/6 oe 615 6 
187,610 Caloutta 6 9nd Deb. Stock oe oe 100 Б Б Б 6 % 44— bà 45 á xd КА Ж өө 4 0 0 
80, а Trenk; 1 to 187,610 .. oe „100 5 5 “ 5% 105 —107 105 яй ха| 88/9 "i ee 5 11 10 
000 De 5% Cum. Prel мок 1 t0 399.090 | 6 785 Б % | 101 —104 ш =; i: AR WIE. 
Callender's Cable 96 1st Deb. Stock ,890 5 КЬ 56 8 ^) 74— 8 7 8 92 Е 34 4 611 
40,000 Do. 40 nstruction shares © ” 100 ЕЯ 5 % 52 xd 2 ji ee 416 2 
ыш | Dor do 6% Com. Pret s. | B [| 97 | AME RS NM EMIT C. 
€91,23 | Cape E. Trams., 44 9 let Mort. Deb. Stock Red. 6 |Б БӘ 5 i 5% | 10 — M 10+— 11 e. 4 611 
450,000 Castn н 8., 1 to 491,222 i Red. | Stock 44 ee Б 1 1013 10g os 48 4 
734,008 Be. K ing Alkali, Pio 450,000 . . . ск P % i eee, — 10031 bi og j +} | 618 1 
8208 | Central London Rall 44 % 1st Mort, Deb. Stock 1 |‹&|4& 6% ве = = ө is 101 
646 Do. тау, Ord. Stock .Btook | 100 43% 4% 4 о | 14— 15 132 1 80 oe 1211 
i 216 Do do. 4% Pref. x e» | Btock 4 4 4 . 97 —102 a xd, 94/6 2418 Nil 
150,00 | Olty and So do. _ Det. cs .. | Btook |4 € | 4 495 | Tl — 18 7 " e 6 111 
100, Do. Oo» Nos, 1 COBRA ot = Seok 1 2 & 52 — 55 ч =н ж i 697 
i н i Е Mal) a 14% 2 (1 – bie 68 451 
900 of £100 Reg. Debs., 1 to 48 4l — 43 
„and 901 to 11,000 of 450 Re T 12— 2% 4 41 +8 61711 
£50 Red. | . 86 % 16% 15% 8 & | 96 ц 24 i 4 18 10 
— 99 96 — 99 ds 310 2 
| | еж ee 5 10 
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SHARE LIST OF ELECTRICAL COMPANIES.—( Continued.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIER.—( Continued.) 


Present Btock Dividends for the Closing Closing Business done | Rise +; Presen 
NAMB, or Quotations Quotations week ended or Yield 
Issue, Share. last four years. Мау 4th. | May zist. May 29151, 1907. | Fall — per cent. 
1 1906, | 1904. | 1906, | 1906. Highest Lowest. & 8. d. үн! 
360,000 | Dick, Kerr & Oo., 1 to 980,000 .. os 1 .. 10 % 10 % | | lfh— Lys lf - M ve — 32 | 716 10 2 
806,000 Do. do. ' $95 Cum. Pref., 1 to 805,000 КИ 1 16 6 6 - 14— 11 i — 1 : 416 0 2 
994,150 Do. 44 Deb. ocr ee ee ee 100 sf 4j 4 44% 102 —106 102 -05 1044 * *. 4 5 9 me F 
60,000 | Dublin Unived Trams. pce to 60,000 .. s 10 6 6 144— 15} 143 ~ 15i m ‚з 318 8 | i 
60,987. Do. between 1 and 60,000 10 6 6 6 ee 1 =o 14А 1 T 14. oe ee 4 2 9 SN 
99,261 | Edison & Swan Utd., " A” sbrs., £8 pd., 1 to 90,961 6 4 .. 1— 1} 14— 13 ee +$ 9 B9 um 
17,189 Do. 24 shares, 01—019,180 » 6 | Ni .. $31— 2: — 3i . oe e. 8 69 Еч 
819,475 ро. Deb. Stock Red. 100 4 4 4 4% | 85 — 87 85 — 87 os oe .. 412 0 080 
72,220 Do. Б må b. Stock Prov, Certe, all pd. 100 б б b 5 9 | 89 — 92 8) — 92 s ө 5 8 8 a 
112,100 Blectrio Con non 1 to 119,100 es ee ee 2 4 Nil ee н Ta i— P? d ыы * Nil j “ais 
81,890 Do. do. т оа Pref., 1 to 81,890 я |9 1 1% | .. 14— 3 14— I ee 41700 ET 
96,000 Genera) Bleotric Co. (1 5 5 Cum. Pref, ее 10 4 5 b b 96 = 9i d Өй oe е ое 5 24 i i 
300,000 do. 4% Mort. Deb. Stock |+ 4 4 49% | 92 —95xd | 92 — 95 Ex ` 448 EA 
18,000 | Gt, N. 4 Ону Rail Pref. Ord. “ A 4% 1 to 18,000 | 10 |в 4 4 4% 24—- 8 24 — 8 .. .. e 111 0 0 ee 
96,000 | Greenwood & Batley 7 % Cum. Pret. „ | 1 1 7 96 | 1—10 10£— 107 . ee 618 4 zi 
80,000 Do. do. 5 % Mort. Debs. ee ee | 100 5 5 b 6 % 102 —108 102 —108 Х - x 411 1 | 
900,000 | Henley's (W. T.), Telegraph Works, Ord. ..  .. 6 18 F 15 169 16 % | 113 — 127 112 - 127 T oe 517 8 Gut 
300,000 Do. ДР. és 5 te — 57 о — 57 > à 815 7 EM. 
150,000 Do. ort. Deb. Btock | Stock 4% 107—109 107 —109 22 i 
60,000 | India-Rubber, due Beckie egraph Works.. 10 |1 б 1 10 б | gi 15t— 1 151 ve S 6 8 1 к 
В7,500 Liverpool Overhead Railway, Ord. .. à 10 1 11 Nil | Ni 1 1 14— 1 " oe Nil | 
10,000 |+ Do. до, Pref. t. 410 pala . | 10 5 б Б 5 % — 7 6 — 3 : 7839 "ene 
600,070 | London United Trams (1901), 1 1 to 50,001 " 10 |8 6 8 3%] 7— 8 1— 8 . , 815 6 ЯТ: 
899,980 Do. do. 80,008 to 100,000 . „| 10 8 „ 8 7 ве 8% 7— a 1 7 ы 5 22 Vig 
125,000 Do, do. б Cum. Pref., 1 to 196 ‚| 100 6 Б Б 5%| T- 8 Ti— 8 .. T 614 8 DEI 
1,881,000 Do. do. let Mort. Deb. ern "110 4 % 44 14 4% 85 — вә Bb — 85 i 4 91 | 
814,016 Metropolitan Electric Trams, Defd...  ..  .. 1 | Nil | Nil | Nil | Nil i — Ñ T Nil dg 
600,000 б % Cum. Pref. =o 00 [5% еъ ва . He os a- MB | |. e jesan ud 
850,000 ро. a 96 Deb. шов Red, ee oe 100 ЯО ay 43 44 96 = 99 06 = 99 eo oe 4 10 11 a 
245,600 Potteries E E. Tro. ee ee ee 1 b b 4 4 Le i— xd i— ec е 6 8 0 | 
140,500 Do. 6 Cum. Pret. A i 1 b 5 b 5 ©, 4— 964— i oe А vs 6 18 4 enel 
000 Do. t% Deb. Stock .. ee | 100 4 4 4$ 44° 101 — 994 ха 410 6 See 
87,850 | Telegra Ponp че and Maintenance 19 20 16 15 15 % | 80$ — 824 Bu4— 81 99) 5114 1 DT 
160,000: Bo. 4% Deb: Bas., 1 to 1,600 Red. 1900 | 100 4 4 4 4 9o | 1004 —1084 1003 —1 В ! B17 4 -uk 
699,200 | Undergd. E. R., Lon., 6596 Profit Shar. В. Nis. 9 SQ | 6 & 5 | 74 — 77 74 — 77 š 6 9 з: 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,066 6 8 56 1 1 li—- 17 Р ус» аге Nil э" ON 
66,668 | Do. 6% C. P., 80,001 to 80,000 & 195,001 to 141,666 5 |6 Ni) | Nil| .. 31— 4 — 4 тв i ^" Nil MC 
946,574 Do. 4% lst Mort, Deb. Biook — .. .. 100 4 4% 4% „% | 79 — 83 79 — 83 т oe ee 416 5 DS 
~ 3i 
„ 
ELECTRICITY : SUPPLY COMPANIES. : 
E 
14,008 Bromley (Kent) E. L. & P., 1 to 14,000 сё Б |6 чо 5% | 54% | 43- bł 43— 5 es a" M 649 PM 
70,000 do. 44 % 1st. deb. stock .. | 100 $95 | 44% | 44% | 97 — 99 xd| 97 — 99 97 EN Фа 4 10 11 IM 
29,798 | Brompton & Tens. leo. Lt, Sup., Ord., 1 to 20,000 6 10 % 10 95 |! 8— 9 8— 9 sà a es 611 1 лт 
10,202 Cum. Pref. 6 q * 7 ^ 7 o 74— 84 14— 5 ee РЕА ee 4 2 4 Е 
896,876 | Central Electric y 4 Guar. Deb. Btook .. | 100 4 4% | 4 96 | 100 —108 100 —108 - Kr 817 8 vd 
80,000 саш Cross ang а Electricity Supply  .. b 8 6% |5 % 84— 4 9à— 4 ++ eis oe 511 
Eus | Beo бершы шушын P di dE dedi [d шй | | leet o — 
9 e Г.) e . * p^ — ee ae eo Б Б 1 um 
49.498 Chains, Electricity Н Suppl’ Ord. xe Ти ^ АН: m "M ^d pm rn 5 114 9 B 
* a арр ee oe eo "b Jig MESES ее е 4 14 c 
176,000 Do. Ц & Deb. Stock Red. Stock | 44% „ 44% ae 104 —101 104 —107 a Ё 441 К 
596 | City of портов mies, C LEE ‚ Ord. ix ‚595 10 y! 5 6 6 97— 1 91— 1 107 10 S 614 3 S 
40,000 Do. Cum. Pref., 1 to 10 Y 56 6 | 114— 12 lii— 12 p 418 0 ке 
600,000: Do H Db. Stk., Встір. (ise. at 116) all pd. oe * 5 5 % 5 95 — 128 —126 1243 «s 819 4 ' 
800,000 4% Prov. Cris., all pd. | 100 45% о | 44% 143% | 97 —100 97 —100 99 «s 410 0 | 
40,000 Doubs. ot Durham Electrical | Power, Ord...  .. 5 X 47 1 4 5 44— 5 es ч s 400 | 
60,000 Do. руш. ee 6 X 5 V 5 % 44— 6 21 — 6 у 2 P 500 
40,000 County èf London nee Lightin . 1—40,000 10 * 59% 5 % 7 74— 23 ; з 517 8 
40,000 do T 763 10 * 69% 6 1 11 1045 — 11 114 25 2s 5 4 4 
600 ,0003 Do. о, 4 Deb. Stoo ee a n ; n do 106 —109 106 —109 * e ae 4 2 1 
400,000 Do. do. ind Deb. Stock „Stock | 44% X, | 44% | 95 — 98 ха| 95 — ъв s 5 4 10 10 
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PUBLICITY: ANOTHER POINT OF VIEW. 


_ [COMMUNICATED. ] 


(Concluded fram paye 825.) 


Not less important than the Press notice is the display 
advertisement, which has to be paid for. In many 
firms there exists some difference of opinion as to 
whether advertising is of any value or not, some firms 
advertising equally year in and year out, irrespective of 
conditions of trade, and others being satisfied that their 
name is quite sufficient to cause every buyer to run to them. 
Between the two extremes a happy mean may be found. 
Only those who are quite out of touch with the times can 
still maintain that advertising is of no use; whilst others 
who spend a fixed sum on the same advertisement year after 
year show, by their indifference, that they are not alive to 
the potentialities of advertising. The proper way to adver- 
tise is to make a judicious selection of the various trade 
melia, having in mind the articles required to be pushed 
and the amount of money from time to time available. The 
advertisements should be varied frequently, with the view 
of catching the reader's eye, but the name of the firm should 
always be a prominent feature. The scheme, or budget, 
should also be varied periodically. 
amount of money to be spent, it is very difficult to 
lay down any rule; but it is clear that the outlay should 
not represent, more than a small percentage on the firm's 
turnover when business is brisk, although a greater sacrifice 
ought to be made when orders are wanted. 

When preparing copy for advertisements, the selling de- 
partments should always be consulted, во that those articles 
which require most pushing may be advertised at the right 
ише. АП advertisement copy, or proofs, should also be 
submitted to the respective selling departments in order 
that there should not be any mistakes of a technical or 
commercial nature. Аз regards the style or get-up of an 
advertisement, the manager of the Publicity Department 
should not allow his own judgment to be interfered with if 
he knows what he is about. A few hints in this connection 
may be of interest. The get-up of trade advertisements 
should be primarily arranged to attract the attention of the 
busy man. For this purpose it is often well to studv the 
style of the neighbouring or facing advertisements (if these 
are regular features of the same firms), and to design some- 
thing in vivid contrast. Generally speaking, all advertise- 
ments should have an illustration of sorts ; plenty of white 
space should be allowed: the type should not be so large 
that the paper has to be held a yard or more away, or so 
small that it cannot be easily read ; rules and ornaments 
should be avoided as far as possible, as they only tend to 
break ap the picture and to destroy its directness. Adver- 
tisement copy should always be prepared neatly, so that the 
effect can be judged before it is sent to the printer; and 
some consideration may as well be shown to the journal by 
refraining from sending in copy at the last moment, as is 
sometimes done. This is not a sign of importance, but of 
bad management. Voucher copies of all journals containing 
the firm's advertisement should be obtained free, and until 
these are forthcoming the accounts should not be passed. 
The advertisements should be cut out and pasted in guard- 
books in chronological order, separate books, or sections of 
books, being reserved for each journal. The advertisements 
should be endorsed with their dates of publication, and these 
books will then be found most useful for repeating old ideas 
if necessary. | 

There are many other and minor functions attached to a 
Publicity Department which cannot be entered into in any 
detail here. The amount and variety of work done depends 
largely on the firm and on the man; on whether the latter 
has a free hand and is allowed to progress, or is tied by red 
tape, Jealousy, or administrative incompetence. Not the 
ie ee work is that which comes under the general 
le ot "routine, embracing daily correspondence, the 
de dnd up of the many records necessary to an efficient 
fred 1 8 the internal management of the staff, &c. No 
а сап be laid down for these functions, as they 

carried out in accordance with prevailing conditions 


With regard to the’ 


and environment. Only it can be said that correspondence 
must be properly kept, every subject and every name being 
entered on a card; and correspondence on important sub- 
jects or names should be filed in separate letter-boxes or 
covers. 

In conclusion, the manager of a Publicity Department 
must be an opportunist, ready to take advantage of all new 
ideas and to modify them to his firm's current business. He 
must be a good organiser, pushing but extremely tactful, 
possessing initiative but not unduly pressing it. He must be 
well educated, have a good knowledge of the English 
language (alas! how rare nowadays), literary qualifications, 
and an acquaintance with the printing, paper and block- 
making trade. He must also possess a good general engi- 
neering knowlege. His duties involve the handling of 
travellers, agents and branch managers (all very sensitive 
persons), to say nothing of his colleagues. His position is 
practically the hub of the firm, and if he can succeed in 
impressing his directors with the potentialities of the depart- 
ment, and obtain from them the necessary authorisation to 
exercise these, his status should be of considerable importance 
to the welfare of his firm and of himself. 
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THE ESTIMATION OF 
STARTING RESISTANCES FOR THREE- 
PHASE INDUCTION MOTORS. 


Bv D. A. TRICKETT. 


Ir it is desired to start а three-phase induction motor of any 
type under load, it is necessary that the rotor circuit shall 
have considerable resistance, so that the phase relationship 
between the stator and rotor currents may permit of the 
necessary torque being exerted. 

For small crane motors it is not an unusual thing to 
employ a motor with a short-circuited rotor of the squirrel- 
cage type, having sufficient resistance to ensure the correct 
phase relationship and magnitude of the rotor and stator 
currents. 

Such an arrangement, while not so efficient as the use of a 
slip-ring rotor with a starting resistance which can be 
entirely short-circuited when the motor is in the running 
position, or as the use of a squirrel-cage rotor with starting 
resistance in the primary circuit, is very convenient from the 
user’s point of view, owing to its low first cost and to its 
simplicity combined with reliability. 

This argument leaves out of account the low efficiency of 
the arrangement, and in the case of large motors it is 
necessary to make the efficiency as high as possible, and to 
make up for the increased complication by careful design 
and construction, making the arrangement as reliable as is 
compatible with cheapness. | 

For large motors, laying due stress on the points men- 
tioned above, it will be found best to adopt the machine with 
slip-ring rotor. This procedure is further justified by the 
following consideration :— 

It is possible to obtain a starting torque equal to the normal 
full-load running torque, when taking full-load current from 
the line, by using а slip-ring rotor with suitable start- 
ing arrangements. Whereas, in the case of a motor having 
a squirrel-cage rotor, it is necessary to draw 50 per cent. 
above normal full-load current or more, depending on the 
design, from the line to produce the same starting torque. 
So that the larger the motor and the more arduous the 
starting conditione, the greater advantage will the Blip-ring 
motor have over the squirrel-cage motor. 

Roughly speaking, the sphere of usefulness of the induc- 
tion motor, which can be placed directly across the mains 
without the use of a separate starting resistance, extends from 
the smallest size up to 74 B.H.p. Between 7} and 30 B. R. p. 
either the squirrel cage or the slip-ring type is chosen, taking 
into account the supply system and the starting performance 
required. For either type, the starting arrangements may 
consist of the well-known type of starting switch, having 
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three sete of contacts equally distributed round a circle. 
Above 30 B. H.P. there will be very few cases demanding the 
motor with squirrel-cage rotor, so that the slip-ring motor is 
practically standard. 

With the above introduction we propose to briefly describe 
the lines upon which the resistances for such machines may 
be designed, stating the procedure to be adopted if complete 
particulars of the machine are not to hand, an event of fre- 
quent occurrence to firms who lay themselves out to deal 
with this class of work. 

If the maximum current we are allowed to take from the 
line is Ci, and is equal to the normal full-load current of 
the motor, while the corresponding rotor current is с, we 
want to calculate the resistance it is necessary to insert in 
each phase of the rotor to limit the rotor current per phase 
to this value with the rotor at rest. 

The к.м.х. value of the E.M.r. per phase in the rotor con- 
ductors with speed = n, can be expressed as follows :— 


к —(n,—ng)r 
Baird dpa tes. x 
where л, = synchronous speed, 
(ny — nj) = the slip, 


к is а factor comprising the number of con- 
ductors, the flux, &c., 
C, is the normal full-load current per phase in the 


rotor, 

R, = the resistance of the rotor windings per 
phase, 

L = coefficient of self-induction of the rotor in 
henries. 


It follows from equation (1) that the k. M. F. generated in 
the rotor conductors at starting 


= n F 


= e Vus t+ 4 7 L? Я (7) 


where Rọ = R, + starting resistance. (3) 


Dividing (1) by (2), solving for n, and substituting 
equation (3), we find— 


R starting = (.— = у R, per phase. (4) 
1 2 

From (4) it can be seen that to calculate the starting 
resistance, we need only know n, (the resistance of the rotor 
winding per phase) and the slip. 

These can be estimated as follows :— 

Assuming that we know the normal full-load current per 
phase in the rotor, and that the motor has an efficiency of 
80 per cent., we shall not go far astray if we assume that 
the loss of energy in the rotor conductors is 5 per cent. of 
the total energy supplied to the machine. This will place 
us in a position to estimate the rotor resistance per phase. 

The percentage slip will be approximately equal to the 
percentage rotor loss (5 per cent. in this case). It is now 
only necessary to substitute these values in equation (4), 
rd can then be solved to find the starting resistance per 
phase. | | 

If we are not informed what is the value of the rotor 
current, but are given the volts across the slip rings of the 
motor at starting, and also the primary volts and the horse- 
power of the motor, it follows from transformer relations 
that the rotor current will be 


E, C _ 
Cy me -3. eee aoe (5) 

(the suffix , referring to the stator, and the suffix , to the 
rotor). 

As soon as this is evaluated we may proceed as before, 
again making use of equation (4). | 

In the event of some cause preventing us from usiug 
normal full-load current to start, the estimation is a little 
more complicated. 

Suppose we are told that the ratio— 


C starting 


TTT = å, 


с normal full load 


we can prove in the same way as shown in equations (1), 
(2) and (3) that— 


dca o © 


Now 1, can easily be calculated by making the assumptions 
necessary to find the rotor starting resistance, assuming we 
are allowed to take the normal full-load current to start. 
Substitute the ascertained value of Rọ in equation (2), and 
from that calculate », F (i. e., the volts across the slip rings at 
starting), if not already known, We are now in a position 
to evaluate L from equation (2). The starting resistance for 
the new conditions can then be ascertained from equation 
(6). | 

Having found the total value of the starting resistance, 
the next step is to divide it up into а number of sections. 

To determine this there are two points to consider. First, 
what is the greatest, current it is convenient to take from the 
mains, either for the sake of the fuses or the supply people, 
and secondly, what is the greatest increase of current that 
can be permitted per step in order that the starting switch 
shall not deteriorate too rapidly, owing to destructive burning 
of the contacts. "The best modern practice geems to indicate 
that an increase in current of 50 per cent. above the normal 
full-load current (or the normal starting current) is a per- 
fectly reasonable allowance to make to ensure that the 
contacts shall have a reasonably good life, provided they are 
correctly designed. 

Having regard to these two factors, suppose we have 
decided that the ratio— 


с maximum 
© normal per phase 
shall hold for the motor whose starting switch is to 


be designed, then substituting the value for this in the 
formula— 


= А, 


Number of contacts = ———— 


@ 


we can ascertain the number of contacts necessary. 

The above equation (7) can easily be deduced by making 
a series of equations of the form— 

* F АС VRO + 4 K (нї) 2 „ 
expressing the conditions on touching one contact, on touch- 
ing the next, and so on. 

It is interesting to note that, provided every motor has the 
same efficiency, the number of contacts necessary to ensure a 
given percentage increment of current per contact is constant, 
and quite independent of the size of the motor. It can be 
argued, further, that we ought to expect a larger number of 
contacts to be provided on larger starting switches than on 
small ones to meet this condition, because we naturally expect 
to find the larger motors very much more efficient. 


THE MECHANICAL DESIGN 
OF A STANDARD LINE OF ELECTRIC 
MOTORS. 


By HAL LUCKIN. 


Many articles dealing with the electrical design of motors 
have appeared from time to time, but none, I think, dealing 
with the mechanical side. 

This being the case, and now that every manufacturer of 
electric motors makes a point of standardising so that he can 
keep a stock of either wound machines, carcases (i. e., 
machines without windings), or of parts of machines to 
facilitate prompt delivery, I think that a few practical 
remarks with regard to points that should not be overlooked 
in the mechanical design of a standard line of protected 
motors will not be out of place, especially as I have found 
in all standard lines of machines that have come under my 
notice, that some important point which might easily have 
been embodied in the original design has been overlooked, 
and a patched-up job has been the result of trying to meet 
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a customer's requirements, and at the same time use in a 
standard machine. 

The first point, and this is one that should never be lost 
sight of, is to keep down the number of different parts to 
be stocked, as by so doing you keep down the amount of 
capital lying idle, for money laid out in stock must be taken 
as such ; moreover, a certam amount of money will also be 
saved on patterns, as a smaller number of different parts means 
fewer patterns, and consequently less money to be laid out. 

The best way to keep down the number of parta is as 
follows :— 

Take, for instance, a line consisting of 12 machines. 
Instead of having 12 different core diameters, the machines 
should be designed with, say, four different core diameters, 
and with three different core lengths per core diameter ; this 
at once cuta down the number of core discs, armature nuta, 
end brackets, bearings, commutators, brush rockers, &c., that 
need be kept in stock to one-third of that required for the 
same number of machines each having a different core 
diameter. 

Of course, the shafts, bearings, &c., will be larger than 
necessary оп the shortest cores, as they have to be of a size 
large enough for the longest core of the same diameter, but 
this seeming waste of material is more than made up for in 
the saving on stock. 

It is also understood that the same number of parts are 
required in the end, that is, before the machines can be sold, 
buc as pointed out above, it is of the utmost importance to 
keep down stock as the above design undoubtedly does, because 
if you get a call for a large number of machines of one core 
diameter and length, you can use in, for the time being, the 
parts in stock for the other two lengths of core of the ваше 
diameter ; therefore, to keep a stock for a given number of 
machines as stated above, only about one-third of the stock 
required for the other design 18 needed. 

The second point is to design the machines so that they 
can meet every possible requirement of customers without 
deviating from the standard, for it is a recognised thing that 
10 or 20 machines can be built much cheaper per machine 
than a single machine ; also, if you can use in standard parts 
for a machine, you can deliver the said machine at a much 
elier date than if you have to make special parts, and as 
many orders for small machines, say, up to 20 B. H.P. are 
scored, not on the selling price, but on the delivery date, it 
will be seen that this point is also of no small importance. 

To proceed to the actual design. There are three 
positions in which a machine may be required to run, 
namely, bolted to the floor, ceiling or wall (it will be seen 
that I have omitted vertical machines, as this means a more 
or less special design, and very few, if any, makers stock 
them). To meet these requirements, supposing the bearing 
hood to be solid with the end bracket, then the feet should 
be on the yoke (in fact, in these days when all brush gears 
are adjustable except on very small machines, the feet should 
always be on the yoke, as it is far easier to level up the 
feet when they are all on one casting, which is not the case 
if they are cast on the end brackets), and the end bracket 
should have either four or eight screws bolting it to the yoke, 
as by this means the brackets can be moved round either 
90° or 180°, and so the machine can be used in any of the 
three positions mentioned above. If six screws are used, 
this cannot, be done. 

Again, if the bearing hood is separate from the end bracket, 
four or eight, screws should be used to bolt them together for 
the same reason ; the number of screws bolting the end 
bracket to the yoke would not matter in this case, but, should 
uius four or eight, for reasons mentioned later in this 
article. 

The next thing to consider is the drive. Now, there are 
three usual drives, namely, belt or rope drive, coupling 
drive and pinion drive. To meet these you will find that the 
end length of shaft, that is to say, the part which projects 
beyond the bearing hood, for a given horse-power at a given 
speed, will be required longest for the pinion and shortest 
for the coupling drive; but to keep down the number of 
shafts or built-up cores to be kept in stock, it will be found 
cheaper to make only one end length ; that is to say, the 
one to suit the longest, as the shaft can be cut down even 
after the armature is wound, if necessary, to suit a coupling 

ive where room is scarce, although, of course, this means 


re-centring the shaft in case the commutator needs turning 
up at any time, and should not be done unless absolutely 
necessary. 

Now, а flat and set screws with pulley a driving fit on 
shaft is good enough for a belt drive on small machines, 
but a coupling or pinion requires to be driven by a key, and, 
moreover, should be a forced fit on shaft. Therefore it will 
be better to cut a keyway in all shafts for the same reason 
as before, not, however, necessarily fitting a key, or rather 
feather, when a belt-driven machine is required. 

It will be seen from the foregoing paragraph that a 
coupling should be а forced fit on shaft, and a pulley a 
driving fit; so, in order to keep all the shafts alike, the 
difference in diameter shduld bein the bore of the coupling 
and pulley, and not in the shaft diameter. 

Again, as the coupling should be a forced fit on shaft, 
this means that the bearing and bearing hood, or bearing 
hood and end bracket, if cast in one, should be split at 
coupling end, so that the bearing can be replaced without 
forcing off the coupling. As splitting the bearing hood and 
bearing throws up the cost considerably, it is as well to get 
out of it if possible; a very good plan is to make the 
coupling a good driving fit, and drive through a feather and 
two set screws at right angles. This, however, should not 
be done on machines of over, say, 10 B.H.P. Another very 
good method is to leave a space between the back end of the 
half coupling and bearing hood so that the coupling can be 
driven back far enough to loosen the tapered key, wbich cau 
then be withdrawn and the coupling taken off. 

Another point when the coupling is forced on is to fit split 
oil rings at the coupling end bearing, for if solid ones are used 
they have to be put on the shaft before the coupling is 
forced on, and the chances are they will get bent in hand- 
ling, and have to be cut off and replaced by split ones at the 
eleventh hour. Provision should also be made for fitting 
steady pins in the feet of machines, as this will be necessary 
when a direct-coupled machine is required. Of course, fitting 
bolts could be used ; but this means either special drilling 
in the feet, as all the holes are clearance holes for pulley 
drive, or different size screws for holding down in fitting 
holes to those in the clearance holes, besides necessitating 
hand holes in the bedplate ; and as holes for steady pins can, 
and, in fact, should be drilled in position, it is by far the 
better plan to fit steady pins in preference to fitting bolts. 

The next point is to be able to turn a protected motor 
into one fitted with either perforated or gauze coverings for 
the openings, or into a totally enclosed machine. The 
machines should be designed so that this can be done with- 
out dismantling in any way, as to dismantle means money. 
The best way out of this difficulty is to make covers to fit 
in the openings and hold them in position by clamps or dogs, 
ав this does away with any extra drilling. 

Again, in coupling up the machine, the terminals should be 
arranged во that the rotation of the armature can be reversed 
on the terminal board without altering any connections 
inside the motor, which usually in small machines means 
partially dismantling, as there is never much room to get at 
the connections inside without doing so. 

By allowing for four terminals on the board, one board 
will meet the requirements of any machine except a com- 
pound reversing one, which is not often called for, and if 
it were, I am afraid a special board would be required. 

In the case of D.c. machines, it is often found on test that 
the bore requires altering. This, in the usual way, means 
dismantling and setting the yoke up on the boring machine 
and reboring. The best way out of this difficulty is to bore 
all the yokes with а standard bore, that is to say, the largest 
that will be required for that diameter of machine, and the 
bore can then be decreased at will by putting sheet iron 
liners of varying thicknesses between pole shoes and pole or 
pole and yoke according to the design of the machine. 

A few other things should also be provided for, as they are 
often called for. They are as follows :—Fitting machine 
with fly-wheel, fast and loose pulley (when run as dynamo), 
brake, slow or reduction gear. А fly-wheel can easily be 
fitted on standard shaft by making a special pulley or 
coupling and bolting the fly-wheel to it. 

Fast and loose pulleys can usually be fitted to standard 
shaft by fitting the loose pulley on the outside, that is, 
furthest from the bearing hood. If the end length of shaft 
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is not long enough to allow this, the boss of the fast pulley 
can be extended and machined to form the bearing for 
the loose pulley. 

Electrically operated brakes may be easily fitted to a 
machine by casting the pot for brake coil ona ring which can be 
registered on the end bracket ring, using lengthened bolts to 
bolt it to bracket and yoke ; the brake shoe can act on the 
brake pulley cast in one with coupling arranged to go on 
standard shaft. If a pulley drive is required, the pulley may 
be bolted to the coupling, and if pinion drive, a boss can be 
cast on the coupling and machined to take the pinion. 

Slow or reduction gear may be fitted by bolting (by 4 or 
8 screws) the second-motion shaft bearing hood to a ring 
which can register on the end bracket ring and be held to 
bracket and yoke by lengthened screws (a steady pin should 
also be fitted), which are always four or eight in number, as 
mentioned earlier in this article, so that this allows for the 
second-motion shaft bearing being moved round to suit any 
of the three usual positions of motor aforementioned, and at 
the same time allows for the second-motion shaft being used 
on either side of, above or below the motor, in each of the 
thrée positions. _ 

The second-motion shaft bearing hood should not be cast 
solid with the yoke or end brackets, as, if this is done, it will 
only be suitable for one position of the motor. 

l think that if machines were designed on these lines, 
they would meet all likely requirements of drive, &c., and 
it would result in a great saving to the manufacturers, and, 
incidentally, to the buyers. 


TURBINES. 


By DECAPOD. 


Tux following is a brief account of the necessary care to be 
exercised in the operation of turbines for driving generators, 
the two most important points being lubrication and good 
steam. 

Taking the question of lubrication first, it is usual in 
the case of small units for cach turbine to have its own 
system of lubrication, which consists of a small single-acting 
pump driven off the end of the main shaft by means of a 
worm and worm-wheel, the ratio being about 14 to 1. 

The oil is retained in a reservoir in the bedplate, the pump 
suction being {аКеп from it through a strumm, and oil 
delivered to the bearings after passing through a coil of pipe 
surrounded by water, which circulates through a tank in the 
bedplate for oil cooling purposes. It is usually considered safe 
to work with oil temperatures of about 150^ F. Care must 
be taken to keep the oil in good condition, and to drain off 
any water which may leak into the system from the cooling 
tank, and the condensation which creeps in from the cylinder 
glands through the ends of the bearings. The oil is 
returned to the reservoir after passing through the bearings, 
to be used over again ; a good quality oil will last for months 
with care and attention, and a little addition for leakages. 
A pressure of from 2 to 5 Ib. per sq. in. is usually allowed 
or applied to the bearings, according to size and weight to 
be lubricated. 

The bearings of small size units should only have -008 in. 
clearances, and there should be no fore and aft play on the 
spindle. The thrust bearing is only to prevent this swing, 
and to maintain the correct position of the spindle blades 
relative to the cylinder blades; any fore and aft swing is 
noticeable while running, and if there is any wear on the 
thrust it should be taken up immediately; a fine adjustment 
is necessary so as not to pinch the thrust rings on the spindle 
shaft. 

If a good oil is used and proper attention given to the 
pump valves and cooling arrangements, no trouble need be 
feared from hot bearings. 

A good oil, suitable for high speed running, must have the 
following qualifications :—Sufficient body to keep the sur- 
faces free from contact. The greatest possible fluidity con- 
sistent with the foregoing condition. A high temperature 
of decomposition, freedom from corrosive action on the 


metals upon which it is used. А slight mixture of water 
not to affect the fluidity. 

Good Steam.—A most important point in connection with 
good and satisfactory running is to always supply the steam 
at as near as possible the same pressure and temperature ; 
5 lb. variation in steam pressure should be the maximum, and 
with reasonable care on the part of the stokers, this should be 
easily obtained, especially in lighting stations. Of course, 
with heavy units for railway work, it is practically impossible 
to obtain so good a result, but where good governing is 
desired, every effort should be made to keep the steam pres- 
sure as nearly uniform as possible. 

Superheaters should receive careful attention, and the 
amount of superheat should be kept as near the maximum 
level as possible, as constant changes of temperature 
in large sets affect the smooth running. 

Boilers with an inclination to prime should always receive 
immediate attention, and where sudden demands for steam 
are made and forced firing becomes necessary, the steam 
requires to be efficiently раћеа to separate any water from 
the steam when leaving the boiler. Should entrained water 
be allowed to pass through the turbine, sooner or later 
trouble will ensue from wear on the nozzles and impulse 
blades, owing to the tremendous velocity of the steam ; and 
should there be any sediment in the water, this will lodge in 
the spaces between the blades and gradually fill them up. 
materially affecting the output of the turbine, often as much 
as 50 per cent., and making it necessary to open up the 
turbine in order to clear out the sediment. The fact, also, that 
the turbine is controlled by an equilibrium valve, which has 
& continuous reciprocating motion, actuated by the main 
steam, against a spring which is adjusted to suit the steam 
pressure, makes constant full pressure necessary for good 
control by this valve. 

The function of this type of governor is to alter or vary 
the plane of oscillation of the equilibrium valve. The steam 
is thereby admitted in puffs either of long or short duration, 
according to the load. At full load the puffs merge into an 
almost continuous blast; this does not mean better expan- 
sion of the steam, it simply means that high-pressure steam 
is used at all loads. The actual expansion of the steam is 
taken care of independently in the blades. 

It is advisable to examine and test the safety governor at 
regular intervals of time, or, better still, make it a rule always 
to shut down by the safety arrangement, and so make 
sure it is in working order. The writer once had an instance 
where, due to heavy priming of the boilers, carrying sedi- 
ment over into the turbine, the relay valve stuck full open, 
causing the turbine to race, and the generator circuit-breaker 
came out. The result was, а very dangerous speed жаз 
reached before the steam could be shut off. The safety 
governor was stuck from the same cause. 

Great care should also be taken with the thrust bearing, 
as slight wear is apt to cause serious trouble. 

It is about time that turbine builders made arrangements 
for taking clearances both top and bottom, also fore and aft, 
without having to dismantle the turbine. Braced hand- 
holes could be made for this, so that the above clearances 
could be taken without any loss of time and with а minimum 
of trouble. This would enable a more careful and necessary 
inspection to be made as often as the lengths of runs 
required. 

Large turbines should be fitted with small permanent 
pipes to the commencement of each expansion, so that а 
record of the expansion pressures may be taken at any time 
without difficulty. 

The length of time required to warm up a turbine ready 
for the load depends, of course, on the size, but assuredly 
the best method is to open up the by-pass to the main valve 
and allow sufficient steam to flow to warm up. If, say, after 
about 5 minutes the machine is ready to run up, another 
5 minutes should be taken in running up, making a total of 
10, the machine will then be ready for the load. This time 
will be quite sufficient for sizes up to 1,000 Kw. ; if larger, a 
little longer time should be allowed, except in cases of 
emergency, when it is usual to run up with all speed. Of 
course, a heavy dose of water is not to be treated lightly ; 
considerable damage can be quickly done, such as, twisting 
the blades, and causing them to foul with disastrous results 
to the vital parts. 
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The writer has seen several turbines damaged, due to 
heavy doses of water. Certain amounts, not sufficient to do 
any actual damage, have the effect, of slowing up the machine 
until it clears itself. 

A double-flow turbine rung less risk of damage than the 
single-flow type from water trouble, a point worthy of con- 
sideration in large power houses. The double-flow turbine has 
also another advantage over the single-flow, namely, the 
absence of balance pistons. 
of trouble in turbine running, due to the difficulty of 
getting them snfficiently steam-tight to give good longi- 
tudinal steam balance. Double-flow machines are also the 
best type for heavy overloads, momentary or continuous. 
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MASTER AND MAN. 


By BEN FRANK. 


Јсэт ав the train was starting, the door was opened and a 
tall gentleman, panting and flushed with hurrying, jumped 
in. His back was towards me as he put his hat and umbrella 
on the rack, but when he turned round to take his seat in 
the opposite corner to the one I occupied, saying, as he did 
so, “I am afraid I should have missed the train, had it 
started punctually," we recognised each other. 

“I thought you were in Germany," I said, * when did 
you get back ? "' 

" Oh," replied Tindell, *I have been back fora couple of 
weeks or so, but I have not been much in town. Do you 
usually catch this train?“ 

" Well, this is really my first day at business since I took 
the family down to Brighton, but I intend to return by this 
train every day, if I can manage it. It gives one time for & 
breath of briny before dinner. And how did Germany 
strike you? Things are pretty busy over there just now, 
are they not? 

“Busy! they are absolutely choked with work. Turn- 
ing out dynamos and motors like shelling peas, and no 
worry with the men. Why, if we were as busy as they are, 
we should have the whole trade out on strike for higher 
wages. They stand no nonsense there from the workmen ; 
їп fact, the men know their place and keep it." 

But,“ I interposed, “ they do have strikes sometimes, I 
believe; although I understand the Trade Unions are not 
0 powerful over there as they are here." 

“Well, from what I saw, the German workman seems 
more keen on his work, and sticks into it more than the 
average Trade Unionist over here does. No doubt the 
military training has something to do with it. A man looks 
upon his foreman as his superior officer, and not as a pal. 
Besides, a man stands a chance of being clapped into prison 
if he is out of work. As a matter of fact, I think that 
German employers are just a little bit wo despotic, and there 
vill be a big flare-up one of these days. 

"To give you an instance of wbat I mean," continued 
Tindell, “when I was in Berlin I Spent some time in 
Northeim's works. You could drop our works—and they 
are not small—into one corner of N ortheim's, and you 
would hardly see them. Talk about System ! "Those works 
are Just like clockwork, and are treated as clockwork. If 
anything goes wrong, it is not the System that is at fault, 
but one of the parts, and that part is scrapped, no matter 
what it is. As we were going through the drawing office, 
Northeim stopped to ask the chief designer а question about 
‘drawing that had gone out into the works. There was 
something wrong about it, and it had caused trouble. 
Having found out who was responsible, he said, ‘ Very well, 
Five him notice to leave at the end of the week.’ And 
that was the end of it.“ 

‚1 could not help saying to Northeim," continued Tindell, 
that it seemed a bit rough on the chap to be summarily 
dismissed like that without hearing a word of explanation. 
Perhaps there was some excuse ; Or even if there were not, 
everyone is liable to make a mistake; we are only human. 

‚АРАШ, looking at it from the human point of view, 
possibly the man had a mother, or a wife, or a child de- 
Pending on him,” 
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My dear Sir, said Northeim, ‘I do not regard these 
people as human beings at all so far as this works is 
concerned. Outside, they may be; but in here they are 
machines, and parts of the whole system of machinery. 
If a part goes wrong, it throws other parts out of gear, and 
that will not do—out. it goes. I think no more of 
discharging a man, or a member of the staff, who makes a 
stupid mistake which upsets the general system, than of 
scrapping a faulty casting.“ 

“What a heartless, inhuman beast he must be!” I 
exclaimed. “I don't think that sort of treatment would be 
tolerated over here." 

^ Well, I simply could not do it,” replied Tindell. “We 
are on very good terms with all our staff, and they look upon 
us as friends as well as employers. That’s the right way to 
conduct a works ; let your men feel that they have an interest 
in the concern, and that there is a place for them во long as 
they study the firm’s interests. We don’t expect infallibility 
any more than we claim it for ourselves.” 


„Quite right, too," I said; “it was brutal. By the way, 


what has become of Player lately ? I have not met him on 


tlie golf links for quite a time." 

“Oh, I have not seen him since he left us. 
that he left us a month or so ago, did you поё?” 

“Left you!" I could not conceal my astonishment, 

„Why, I thought he was a fixture. He has been with 
you for about, 20 years, hasn't he ; practically ever since the 
firm started? І always looked upon him as being one of the 
firm, or next door to it.” 

„Well, you see,” hesitating—“ We have our own sons 
coming on. We must consider them first, you know. I 
think Player felt it rather, after being with us so long ; but 
he was getting a bit stale, and we thought it would be better 
to have a younger man with fresh ideas.” T 

" Oh, I see, then he did not leave of his own accord to 
take up a better position! and where is he now 2” 

“ Ав a matter of fact I don't think he is settled in a new 
berth yet. But he will be all right, he is a clever chap, and 
will be all the better for a change. I dare say we felt 
parting with him, more than he did. Не had sort of grown 
up with us, and, as you say, we had come to look on him as 
one of ourselves. We had a farewell social and gave him a 
nice little send off, and presented him with a gold watch as 
а souvenir of his long association with the old firm. It was 
quite a pathetic little gathering I can tell you. Very different 
from the way Northeim treats his men, eh ? " 

And as I strolled along the sea front in the cool of the 
evening, I could not rid myself of this question— which, 
after all, is the more brutal or inhuman, to summarily 
dismiss an employé for a stupid blunder—an employé who 
fully expects dismissal as a matter of course—or to dispense 
with the services of an old servant who has helped to build 
up the fortunes of the firm—whom one has come to regard ag 
a friend because he has become stale or old-fashioned 2 It 
was a somewhat involved question, but а very per- 
sistent one, and the idea was gradually borne in upon me 
that, in the final reckoning, there can be only one real 
relationship between employer and employed, namely, that 
of master and man. 


You knew 
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PROCEEDINGS ОР INSTITUTIONS. 


„Flexibles,“ with Notes on the Testing of Rubber. 
By Рок. ALFBED Scuwarrz, Member, 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, April 18th, 1907.) 


(Continued from page 822.) 


VI.—ErrkcT or Hicu TEMPERATURE ON RUBBER. 


' Under the influence of high tomperature rubber develops many 


defects, of which the following are the chief :— 

l. Loss of Strength or Cohesion.—Rubber with & comparatively 
low coefficient of vulcanisation is liable to develop this defect, par- 
ticularly if the time for vulcanisation has been short, as is not 
unusually the case wíth flexibles, | 
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2. Hardening with Brittleness.—This defect appears in rubbers 
containing white substitutes (chlorosulphides), but more commonly 
is due to the presence of a considerable amount of free sulphur. 

3. Stickiness and Darkening in Colour.—This defect is asso- 
ciated with rabbers containing mineral oils, large quantities of 
recovered rubber, or large proportions of sulphide substitutes. 

In order to test the effect of high temperature on pure and 
vulcanised rubbers, a number of samples about 3 in. long, cut from 
wire, were kept continuously at a temperature of 100 to 105° С. 
Three samples were withdrawn each day, and tested, for breaking 
load and extension. The pure rubber was quite unable to with- 
stand this temperature, and melted. The vulcanised rubber rapidly 
deteriorated both in tensile strength and percentage elongation. 
The resulta of these tests are shown graphically in figs. 4 and 5. 

A further series of deterioration tests on C.M.A. vulcanised 
rubber was carried out at 150° F., and the results are shown 
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Fig. 4.—ErrECT OF HEAT ох TENSILE STRENGTH OF VULCANISED 
RUBBER. 
Heated in air for eight days at 100-106? C. Length of test piece, 1:8 cm. 


Еа. 5.— ErrFEcT oF HEAT ON VULCANISED RUBBER. 


Curve A, percentage extension of new sample at 60^ F. 
Curve B, extension of sample of same material after heating in air at 100° C. 
for eight days, 
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Fic. 6.—Errect or HRATINd VULCANISED RUBBER AT 150? F. 


Curve A, breaking stress, C. M. A. 
flexible, firm D. 

Curve B, per cent. extension, 
C. M. A. flexible, firm D. . 


Curve C, breaking stress C.M.A. 


flexible, firm C. 
Curve D, per cent. extension, C.M.A. 
flexible, firm C. 


Fic. 7.— HvysTERESIS CURVES FOR Pure SPREAD RUBBER SHEET. 
Width, 0°71 in. Thickness, 0:025 in. 


A, Length, 7:88 in. Time between applying load and taking reading = 80 sec. 
в. * 7:88 in. е » * » DD n ” = 2 min. 
c. [T] 1:97 in. ” ” ” TI " " T = 9 тіп. 


graphically іп fig. 6, the points plotted being in each case the mean 
of three experiments. | 

A consideration of the curves in figs. 4, 5 and 6, together with the 
results of heating in carbon dioxide, would appear to indicate 
that :— AE 

1. The greater part of the deterioration is due to oxidation. 

2. A certain amount of deterioration goes on in the absence of 
oxygen, and possibly some change in the state of the vulcanisation 
may take place. 

3. Although the rate of deterioration is fairly constant overa 
considerable period, it would be advisable to extend the dry heat 
test over a longer period than one hour, which is the present 
practice. 

4. Ап extension test after а period of heating at 150° F. is 
desirable to discriminate ав to the probable durability of the 
materials employed. 
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The question as to which of the two classes of rubber gives the 
best results in such a high temperature is a debatable one. The 
author favours the view that pure rubber is best suited for high 
temperatures, since if it does soften and melt, it is absorbed by the 
cotton surrounding it, whereas in the case of vulcanised rubber it 
becomes hard and friable and disintegrates on bending. 


VII,—HvsTERESIS OF RUBBER, 


Experiments were carried out on the mechanical hysteresis 
effect in pure and vulcanised rubbers in the form of strip, sus- 
pended from a clip and loaded directly by means of weights; the 
length bstween two marked points was measured on a vertical 
glass scale behind the rubber. Throughout the experiments the 
room temperature was 61° F. 

Tests were first made on commercial pure rubber strip, as used 

. for insulating purposes ; this strip is prepared by 
the spreading method. The results are shown 
graphically in fig. 7. Curve a was obtained on 
в 20-cm. length, the readings of the extensions 
being taken 30 seconds after adding or subtracting 
the loads. Curve B was obtained on the same 
piece of rubber used for curve a, the readings in 
thie case being taken after a lapse of two minutes; 
the load also was carried to a higher value. It 
is evident from a consideration of these curves 
that with low loads the hysteresis effect is small, 
and that the time (between the limits named) 
allowed to elapse between the alteration of the 
load and the reading of the extensions does not 
affect the results to any great extent. With large 
loads, however, this time lapse is very important, 
as the rubber flows considerably. In all the 
following experiments a two-minute interval was 
allowed. Curve c, fig. 7, shows the loop obtained 
with strip of the same dimensions as in a 
and в, but with the stress increased nearly to the breaking point 
of the rubber. The ordinate OC, represents the permanent set 
in the rubber. This is really a very variable quantity, as rubber 
possesses considerable power of recovery; in this instance OC; 
represents its value after a lapse of 16 hours. 

Fig.8 shows the results obtained with '' cut strip. This material 
possesses very different tensile strength according as it is tested 
with the grain or across the grain, the “grain” being due to saw 
marks in cutting. Curve a is for with the grain" and в for 
“ across the grain." 

Experiments were made on C.M.A. vulcanised rubber stripped 
from flexibles supplied by four separate firms. 
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Fig. 8.— HYSTERESIS CURVES гов Purs “Cur” RUBBER STRIP. 


Width, 0'39 in. Thickness, 0:036 in. 


a. Length, 039 in. Tested with the grain. 
B. 1:97 in. v across the grain. 
Room temperature, 60° F. 


Fic. 9.—Hysrerrsis Loops ғов C.M A. FLEXIBLES 40/36. 


А = Firm A, breaking load 590 lb. per sq. in. . extension on rupture 875. 
B= „, B „ n * з. n 5 n” » 825. 
C= „„ С " ” D з; Т) ^" ” "n »" 825. 
D= pw D a ” 650 27 ТЕ 1 » oe э" * 366. 


Samples sold as being equal to C. M. A. insulation (1) and non - association wire 


(U and III) :— 
I. Breaking load 540 Jb. per sq. іп. % extension on rupture T4 
п. 52. 


?* ve 14 57 70 99 of 9 7? 55 


III. э” Ы] 370 97 2 * ve 39 LE * 91. 


The results are shown graphically in fig. 9, together with the 
results for material purporting to be of equal quality to C.M.A., 
but which an analysis showed to be composed of low-grade 


ingredients. 


The author suggests that by arrangement with the Cable Makers 


Association a standard hysteresis loop might be arrived at for 
given grades of insulation. Such standard loops would to а very 
considerable extent serve a3 vulcanisation standards, and would 
secure the necessary physical properties of the material which give 
an indication of its darability, while they would further un- 
doubtedly conduce to uniformity of manufacture. The apparatus 


required is simple and inexpensive, and the test is quite easy to 
carry out. 
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VIII.— TIE STRETCHING оғ RUBBER. 


Apart from the hysteresis test, the stretching of rubber in the 
author's view forms one of the best guides as to its quality at the 
outset, and also affords an indication as to its probable lasting 

nalities. 
; The author claims that the stretching test will discriminate 
between good and bad rubber, though not so fully as the hysteresis 
test will do. 

The disturbing effect of the dimensions is not very large except 
in the сазе of width ; very wide strip should be avoided, owing to 
the difficulty in clamping it so that the stress is evenly distributed. 

A reduction in the amount of sub-permanent set goes on through- 
out the 24 hours after testing; indeed, it will continue as a 
diminishing quantity for several days. The amount of permanent 
set increases with the time the врегїтеа is under tension, and also 
depends upon the rate at which the stretching takes place. There 
does not reem to be any gain in measuring the permanent set a 
number of hours after release. 


IX.—TEstTs aN COMPLETED FLEXIBLES. 


In the spring of last year, at the instance and for the information 
of the Wiring Rules Committee of this Institution, the author 
carried out in the laboratories of the Municipal School of Techno- 
logy, Manchester, the following series of tests on complete 
flexibles :— : | 

1. Tensile strength. 
2. Bending on a counterweight fitting. 
3. Dielectric strength I. E. E. rules. 


TABLE I.—MeEc#anicaL STRENGTH OF FLEXIBLES. 


Bending test. 
Number of times 
up and down. 


Test piece 


reference number. Size. | Breaking load on 


flexible ia lb. 


— A — — 


| 
| 
F 
| 


| 
| (d 
12 .— 85/40 | { Ш. | 58,850 


2% ‚ 35/40 | { Tu | 181470 
4T 23% p | 70,181 
5^ 23/36 { e 130,699 
a | 93 | 
105 35% { i 9,560 
124 i 35/38 { 5 340,000 


1. Tests for Tensile Strenyth.—Table I shows that the breaking 
force varies a good deal with different specimens of the same sectional 
area. This is probably due to the way in which the twin conductors 
are twisted together, for if one is slightly shorter than the other it will 
bear a larger proportion of the load. The teste show, broadly speak- 
ing, that flexibles of the sizes submitted will break with about 100 lb. 
whennew. This is very much in excess of any load they are likely to 
be called upon to bear. As might be anticipated, the copper in nearly 
every case breaks before the rubber. It breaks very cleanly right 
across all the strands with a considerable reduction of area, 
hardening, and loss of flexibility. In the case of C.M.A. flexible 
supplied by two different firms the rubber broke first. Where the 
copper breaks first and the load is removed, the rubber will con- 
tract and bring the broken ends of the wires into contact, and so 
give rise to arcing. This is not very likely to occur in practice, but 
the author finds as a result of a series of tests on repeated bending 
through a right angle at a lamp-holder, that the copper ia this case 
also breaks first, and that the broken ends are almost invariably 
pulled together again by the contraction of the rubber when the 
weight of the fitting is taken off the cord. The average percentage 
elongation before rupture on a 12-in. length was 25 percent. Test 
pieces were cut from flexiblethat had been in use in the School of 
Technology, Manchester, for the past five years; the tests (No. 12) 
show that practically no deterioration as regards tensile strength 
hastaken place. There was, however, à notable decrease in the 
percentage elongation (12 per cent.) due doubtless to the hardening 
of the insulation, and to the slack in the twisting being taken up 
by the weight ofthe fitting. It may possibly also be due in part to 
the hardening to which copper is subject if left for а long time 
under even moderate loads. 

2. Bending Test on a Counterweight Fitting.—One of the severeet 
conditions that а flexible conductor bas to meet in house installa- 
tion work is its use on an ordinary counterweight fitting. An 
apparatus was arranged to simulate as nearly as possible the 
bending met with under working conditions. The flexible was 
drawn down by an attachment to a small motor and drawn up 
again by the counterweight once in each revolution of the motor. 
The motor, which was pz-H. P., was fed through the flexible under 
test, and the revolutions counted until a breakage occurred in the 
conductor, when the motor stopped. The following are the par- 
ticulars of the apparatus :— —— 


Diameter of porcelain pulley  ... . . I in. 
Length of pull - pus js COE MET 
Weight of counterweight ... m . . 13 lb. 


Some of the results are incorporated in Table I, and are certainly 
surprising as to the extent of the endurance of flexibles under such 
conditions, Since the conclusion of these tests the author has 
received from Mr. Mervyn O'Gorman a specimen of special gymp " 
flexible, the structure of which has already been referred to under 
the head of conductors. After running over 1,600,000 times u 
and down over the counterweight pulley, the condition of this 


flexible was, as far as one could see, quite unaffected, and the 
attempt to break it was abandoned. The author understands that 
this material costs about £60 per mile, and the resistance is very 
high, amounting to 1°70 ohms per yard of double conductor on the 
specimen tested. In connection with lifts and hoiste, when the 
ordinary flexible gives a good deal of trouble, the use of бушр" 
flexible would appear to be advantageous. Qc 

Bending Tests through a Right Angle.—Flexibles in mills and 
factories are subjected to frequent brushing to rid them of adherent 
dirt, and this entails bending at the lamp-holder ; also counterweight 
fittings are usually adjasted by grasping the lamp shade, with a 
similar result. In order to ascertain the effect of repeated bending, 
the author tested about 60 varieties of flexible in the following 
way :—Five lamp-holdera were mounted in a line on a wood 
batten with a short length of flexible depending from each, to 
which a 3-10. weight was attached. The ends of the flexibles in 
the lamp-holders were connected іа series, and a small motor (y; 
H.P.) was fed through this circuit. The motor was arranged to rock 
the lamp-holders through a right angle about the ends of the cord 
grips as centre once each revolution. When a condactor broke, the 
motor stopped, and the reading was taken on the revolution counter 
attached tothe motor. The flexibles were carefully inserted and 
treated as far as possible in the same way; a selection from the 
results is given in Table 11. 


TABLE II. 
BENDING TEST THROUGH A RIGHT ANGLE AT A LAMP HOLDER. 


= Number of 
Size of recat cd 5 Description of insulation 
conductors. load, tension СЇ and finish. 
in lb. 3 ]b. 
61/006 21/18 135 1,680 V.I.R. glacé twin twisted 
61/ 006 — 86,810 V.I.R. workshop 
61/:006 — 8,250 V.LR. glacé circular twin 
35/003 =1/20 93 780 V.LR. glacé twia twisted 
35/006 101 3,680 V. I R. silk twin twisted 
35/ 006 ° — 7,050 V.I.R. circular twin 
23/36 — 870 C.M.A. glacé 
23/36 — 4,910 C.M.A. glacé 
40/36 131 5,010 C.M.A. glacé 
40/36 — | 154,930 C.M.A. worksho 
C.M.A. silk twin twisted 


40/36 Z 2,490 


- ee aeaa — —— 


Considerabl: differences exist іа the behaviour of different con- 
ductors of the same sectional area and gange of wire. This may 
be due in part to differences of manufacture or material, but the 
author is inclined to attribute it to the position of the flexible 
where it entered the cord-grip and where the bending took place. 
The two conductors may have the axis of tbeir cross-sections at 
right angles to the axis of bending, or parallel to it, or in any 
positions intermediate to these. In practice any of these positions 
may be dealt with, and the fizures given may therefore be taken as 
an indication as to what might occur in actual work. 

3. Dielectric Strength.—The samples were first subjected to the 
insalation test as set out in the 1903 edition of the Wiring Rules. 
The flexibles were suspended from supporte 3 ft. apart, and were 
at their centres about 4 in. from & pan of boiling water 14 in. in 
diameter. All the samples submitted successfully withstood the 
I. E. E. test, and were afterwards tested with a gradually increasing 
alternating-curreat voltage until they broke down (Table III). 


TABLE IIL—DIELECTBIO STRENGTH OF FLEXIBLES. 


Test piece | Thickness | Breakdown Nature of insulation front 


; observations, 

1 16 ! 8,000 Cotton over conductor, V.I.R. 
only. 

3 27 | 24,200 V. I. R. separator and pure rubber 

| with longitudinal joints. 

5 35 ; 26,000 V. I. R. separator and pure rubber 

! of good quality. No ootton 
| next conductor. 

7 | 8 | 8,100 !Cotton braid, cotton yarn, single 
layer purerubber. Cotton next 
condu tor. 

8 24 25,000 Cotton braid, double layer pure 


| rubber. Cotton next conductor. 


| 


X. TESTING OF INSULATION. 


The features which it is desirable that th» ineulation should 

ossess, in the order of their relative importance, are durability, 
high initial insulation resistance and dielectric strength. Tne 
first is undoubtedly in the case of fl:xibles the most difficult to 
obtain, and also the most difficult to test for; while the second, 
although very generally considered of small importance, often 
affords a eafer guide to the real character of the insulation than the 
high-voltage puncture test would do. 

The cheaper grades of insulation do not retain their elasticity. 
Neither the puncture test values nor the initial insulation resist- 
ance afford accurate indications of the durability of the rabber. 

Pare fine Para rubber contains about 14 per cent. of matter 
soluble in acetone, but during the process of vulcanisation this 
increases to from 3 per cent. to 4'5 percent. Oxidised oils and 
rubber substitutes are soluble in acetone, so that the percentage ot 
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acetone extract above that native to good vulcanised rubber is a 
guide t» the purity of the rubber. 

In order to recognise the relation of the resinous extract obtained 
to the amount of india-rabber present, the percentage figures for 
these two constituents should always be calculated separately, so as 
as to show the absolute percentage of resin contained in the india- 
rubb:r of the sample a!one, and not in the whole contents of the. 
compound. 

The increase in the resinous extract only occurs in rubbers vul- 
canised by heat; cold vulcanised rubbers invariably show the 
normal percentages of resia. 

The following specification has recently been agreed to by the 
American Rabber-Covered Wire Engineers’ Association :—* 

“ For insulating compound containing not less than 30 per cent. 
by weight of fine dry Para rubber. 

“The vulcanised rubber compound shall contain not more than 
6 per cent. by weight of acetone extract. For this determination 
the acetone extraction shall be carried on for five hours in a Soxhlet 
extractor ав improved by Dr. C. О. Weber. 

“ The rubber insulation shall be homogeneous in character, shall 


be placed concentrically about the conductor, and shall have a 


tensile strength of not less than 800 Ib. per sq. in. 

" А sample of vulcanised rubber compound not less than 4 in. in 
length shall be cut from the wire with а sharp knife held tangent 
to the copper. Marks shall be placed on the sample 2 in. apart. 
The sample shall then be stretched until the marks are 6 in. apart 
and then immediately released; one minute after such release the 
marks shall not be over 73 in. apart. The sample shall then be 
stretched until the marks are 9 in. apart before breaking. For the 
purpose of these tests care must be taken in cutting to obtain a 
proper sample, and the manufacturer shall not be responsible for 
results obtained from samples improperly cut.” | 

Dry and Moist Heat Tcsts.—The following tests are generally 
referred to as Admiralty tests“ :— 

The “dry heat" test is carried out in an air bath and consists in 
exposing the samples for one hour to a temperature of 270° F. The 
" moist heat test is carried out in a digester at 320° Е, the samples 
having to withstand this temperature for three hours without 
injury. This test is purposed to disclose the presence of rubber 
substitutes by their saponification. Pure rubber will not stand 
these teste, as it melts. 

The following elongation test is attributed to the Admiralty, and 
is certainly the best in common use at the present time :—A 14-іп. 
specimen to be clamped for 1 in. at the ends and stretched to double 
ita length—i.e., 24 in.—to remain in this state for 24 hours without 


breaking, and on release after a further 24 hours the permanent . 


elongation on the 12-in. length should not exceed 15 per cent. 

A consideration of the existing tests detailed above shows a great 
lack of uniformity and an undoubted want of a reliable durability ” 
test. The author suggests that a comparison with a standard 
hysteresis loop, together with a carefully specified stretching test 
after heating at 150° F. for a given time in air, would give much 
greater certainty as to the probable durability of the material than 
any of the tests referred to above. 


XL—THICKNESS ОЕ INSULATION. 


Where a material of fairly constant composition, such as fine Para 
rubber, is employed, a specification of the thickness to be used may 
be of value; but with a highly variable material like vulcanised 
rubber the specification of the thickness to be employed is not of 
much value as a guarantee of the subsequent satisfactory behaviour 
of the material. Tne minimum thicknesses specified in the regula- 
tions of various countries are as follows :— 


| . 16 mils up to 125 volts. 
Engl.sh.—Pare rubber, I. E. E.: 20 250 


77 77 
Valcanised rubber 34 mils smallest conductor. 
C. M. A es 37 „ largest з 


American —Vuleanised rubber :—31 mils minimum. 


' Diameter of core. 
lmm. 2mm. 


Wich и (a) * Medium " insulation 24 mils. 28 mils. 


rubber :— (b) “ High " insulation .. 32 „ 36 „ 


(c) " Very high" insulation 40 „ 40 „ 


For pendants the thickness may be reduced to 16 and 24 mils.for 
classes а and b respectively if braided with waxed silk. 

German (see Appendix).—Vualcanised rubber, smallest conductor: 
maximum 43 mils, minimum 31 mils; largest conductor: maximum 
55 mils, minimum 39 mils. For counterweight cord, minimum 
23 mils. 

The vulcanising rubber may be applied to the conductor in two 
ways. In the firat method, which is most commonly adopted in 
this country, the conductor, after being lapped with pure rubber 
tape, is laid between two ribands of vulcanising rubber, 
and passed between two grooved steel disks so placed that the 
grooves form a die of the required diameter. The disks are 
furnished with cutting edges which shear off the superfluous rubber 
and cause the freshly cut edges to unite by pressing them together. 
After vulcanisation the joint is considered to be as strong as the 
remainder of the material. The author has tested these joints by 
removing a short length of the conductor and blowing out the tabe 


* W. S. Clark, Proceedings American Institute of Electrical 
Engineers, Vol. XXV, No. 4, 1906, p. 203. 


of insulation thus formed by means of а bicycle pump and valve, 
and has found that in most cases the joint yields first. 

The second method consists in forcing the vulcanising compound 
by means of a screw worm round the condactor as it passes through 
& die, much in the same way as the lead covering is formed round a 
cable. In order that the rubber may flow freely the apparatus has 


to be warm, and the finished insulation must be allowed tq cool and 


harden before coiling. This method is largely used on the 
Continent and in the United States, and although the joint is 
eliminated, which may be considered an advantage, the conductors 
will very frequently be found to be considerably decentred. 

A cotton wind over the conductors, which is absent in the case 
of C.M.A. flexible, seems to be desirable, as it prevents the direct 
contact of the pure rubber and the conductor, which is injurious 
if the tinning is defective. It also prevents the insulation from 
sticking to the wires, which it does very tenaciously, making it 
difficult to get out all the wires for connecting purposes, and it 
further keeps these wires clean and free from rubber. 


XII.—FLExIriBLE WIRING SYSTEMS. 


These systems, in which flexibles supported on insulators are 
employed, are used to а considerable extent on the Continent, on 
account of the cheapness and ease with which they may be 
installed. 

The best known and most widely used of these systems is that of 


Peschel; it was introduced in Germany in 1893 as being cheaper than 


wood casing and having a leas fire risk. 


Fre. 10. 


Originally the so-called ring insulators were employed on this 
system, the conductors hanging from them in a series of loops, but 
they are now only occasionally used. They consist of grooved rings 
of porcelain or coloured glass, either in one piece or split, the latter 
being used in order to put in extra support to a wire which has 
already been run, or for heavy cable. These rings are sprung into 
small spring hooks furnised with either pine, nails, screws or eyes, 
as shown at a in fig. 10. 

"To strain up the flexibles at intervals, special clamp insulators 


Fic. 11. 


are required. They consist of a short porcelain tube, in which the 

flexible is held fast by two screws forced down between two fibre 

тїрє, causing these to wedge the cord against the tube, as B in 
g. 10. 

Another form of grip insnlator, shown at o, in fig. 10, consists of a 
split insulator with two or three ribbed channels in which the cords 
ате more or less tightly held when the insulator is clamped by the 
spring hook. The installation ef the unsplit rings is inconvenient 


mao b 


and unsatisfactory, in that the flexibles are frequently slack, and 
the wire is damaged when the rooms are cleaned, and further, the 
supporting of the hooks by pins or nails is not very sound except 
when used on woodwork. 

A very much better job is made by employing the type of insulator 
shown at D in fig. 10, where, on screwing up the fixing screw, one 

of the insulator telescopes into the other, gripping the cord 
between the edges. 

Ia the School of Technology, Manchester, a room has been wired 
as an example of this system, and has given no trouble during the 
six years it has been installed. The flexibles, however, when fixed 
on the Peschel system, are only about 2 in. from the walls, and in 
order to give sufficient space to allow of the walls being dis- 
tempered without removing the wirings, these insulators in Man- 
chester have been mounted on paterases. The flexibles on the 
Peschel system may, if desired, be taken down and replaced when 
the redecoration is completed. 

An improved form of insulator (“ Reformrolle ”) bas been placed 
on the market by Hartmann and Braun, which possesses the con- 


In Germany cotton-covered flexible costs from 2d. to 43d. per 
metre, and silk-covered from 4d. to 7d. The prices of the insu- 
lators vary from 6d. per 100 for white glazed porcelain to 4s, 10d. 
for the “ Reformrolle,” which are intended for well-decorated 
rooms. It is claimed that flexible wiring can be installed without 
making a mess or injuring decorations, and in Germany the cost 
per point, exclusive of tne lamp-holder, &c., varies from 10s. 


to 18s, 
(To be concluded.) 


/ 
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k Electrical Cranes for Shipbuilding Berths. 


In a paper recently read by Signor Carlo Piaggio before the 
INSTITUTION OF NAVAL ARCHITECTS, the author considers the 
question of labour-saving appliances in dealing with shipbuilding 
materials, more particularly referring tothe use of electric cranes 
for shipbuilding berths by the Società Esercizio Bacini, at Riva, 
Dear Genoa. 

Ав none of the systems in use in 1904 was found to answer the 
purpose perfectly, a special equipment was designed, which 
satisfies the following requirements :— 

1. Ability to take materials lying on the ground in any part of 
the yard near the berths, and to carry them rapidly to the exact 
position on the vessels being built. 

2. Moderate firet cost and expense of up-keep. 

3. Greatly reduced incumbrance. 

4. Possibility of carrying on work in different parts of the vessel 
at the same time and independently. 

5. Possibility of launching vessels with masts and funnels in place 
(this condition is important only for shipyards which, like those in 
Italy, launch vessels cempletely finished). 

The plant consists of six electric tower cranes of l'b tons 
capacity each, placed in two rows, three on each side of the central 
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berth, and as near as Fossible to the side berths: the spacing 
depending upon the breadth of vessels which are to be built. 
Tn 1906 а new crane was added ; the height of the jib of this crane 
is 90 ft. Each crane consists of a steel lattice-work tower of 
prismatic shape fixed on a concrete block. In the centre line of 
the tower is placed the turning mast, which is supported by a 
bearing fixed on the concrete block and kept vertical by rollers 
fitted on the upper part of the tower. The horizontal jib on 
which the load truck travele, consists of channel irons made rigid 
by lattice- work, and sustained by steel stay bars at the top of the 
turning mast. 

There are on each crane three 110-volt continuous-current motors. 
One motor of 8'3 н.р. actuates the lifting winch, one of 21 E. p. 
moves the truck along the horizontal jib, and the third of 32 H.P. 
gives the turning movement to the crane. All the motors, winches, j 


ELECTRICAL Tower Crang, Riva SHIPYARD. 


and controllers are in the operator's cabin, fitted under the jib, and 
are under his immediate control. As the three movements are 
independent, they can be made together, thus reducing waste of 
time in manteuvring. 

Energy is conveyed to the motors from the bases of the cranes 
by bronze rings and copper brushes, The short arm of the hori- 
zontal jib carries a counterweight, which has been calculated in 
such a way as to counterbalance a weight of 750 kilos (half load) 
af the end of the jib. 

The principal features of the cranes are: — Safe load, 1:5 tons; 
height of horizontal jib, from 69 ft. to 82 kt.; lifting speed, 50 ft. 
per min.; travelling speed of the load truck, 92 ft. per min.; and 


, turning tpeed at the extremity of the jib, 400 ft. per min. 


A railway well away from all interference on 
the external side of each lateral berth is 
sufficient for the three berths, as the working 
radius of the cranes exceeds the maximum 
breadth of vessels building. Practically, the 
cranes have, alongside the onter berth, a far 
greater range than that given by the jib’s 
length, as a load can be hoisted lying far away 
from the ground covered by the jibs. 

.. "Three years’ working experience has proved 
the excellence of this equipment, and so far 
the expenses in upkeep are limited to 
the changing of steel wire roper, an outlay 
of a few pounds; further, the safe load of 1 5 
tons per crane has proved sufficient in all 
general cases. 

The author then indicates an ideal equip- 
ment of three berths for ships of, say, 460 ft. 
long, with berthaspaced 100 ft. between centre 
lines, and eight cranes, each of 23 tons lifting 
capacity, in two rows of four in each. All the 


turning the crane; the Speed of the motions 
being as follows : —Lifting speed, 80 ft. per 
min.; horizontal Speed, 95 tt. per min.; 
turning speed at the extremity of the iib, 
400 ft. per min. The vessels on the side 
berths are not entirely covered by the turning 
jibs; but this is of no importance in practice. 
The ground ares practically covered by the 
Cranes is far greater than that limited by 
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the jibe’ length, as by allowing the hoisting rope to assume an 
inclination of, say, 30* with the vertical, weights up to 2 tons 
lying about 130 ft. from the centre of the crane can be safely 
handled, The yard area occupied by the cranes is very small. 
The towers can be utilised for the installation of water pipes, com- 
pressed air and electric mains for use on the berths. ‘Ihe total 
cost of such an installation is about £10,000, foundations included ; 
or for a two-berth equipment, £6,600. 


ELEVATION AND PLAN OF BERTHS. 


The author concludes with the following comparative table of 
costs of various types of installation: 


' 


Cost, дире Газош 
ver 
Type. ral taken at “old 10836 Gain. Loss. 
tions | 16 per or derrick | | 
cent. system. 
1. Cantilever type |£11,500 mh £1,720 — £120 
2. Cantilever with 
addition of two 
side cranes .. 14,800 2,368 2,580 £212 | -— 
3. Lattice pillars 
with ekeleton roof 


carrying three 
travelling cranes 
over each berth... 
4. Lattice pillars 
with glazed toof, 
saving time in 
bad weather ... | 32,000 5,120 2,838 — 2,282 
5. Lattice pillars 
with connecting | 
girders, carrying | 
one large travel- 
ling crane for 
each berth ^ 
6. Towercrane, two 
cranes per berth, 
equal to four 
cranes оп per- 
manent ways ... 
7. Tower cranes, 
Riva type Er 6,700 1,072 2,060 1,588 — 


28,500 | 4,560 | 2,580 — | 1,980 


26,050 | 4,200 | 2,060 | — | 1,510 


11,900 1,904 | 2,660 756 — 


„x 
... 


NEW PATENTS APPLIED FOR, 1907. 


Dompiled A igs tor this journal by W. P. Тномрвон & Co., Eleotrioal Patent 
te, 829, High Holborn, London, W.C., and at Liverpool, to whom all 
iaquiries should be addressed. 


10,457. “Internal automatic device for controlling the operation of Cummin's 
ое apparatus for use on electric tramway and railway vehicles." R. DoDD. 

ay 6th. 

10,469. ‘‘ Improvements in and relating to electrical vapour apparatus,” 
K. Hamn. May 6tb. 

10,470. "Improvements in the method of and means for connecting electrical 
vapour apparatus with the conductors," K. Haun. May 6th. 

10,477. ** Connection for two or more ways of sounding motor horns, electric 
or otherwise.” B. G. NARIBCHKINE. May 6th. 

10,505. ‘Improvements in multiple carbon arc lamps.” J. 
May 6th. 

10.518. ''Process of protecting the support of arc lamps with laterall 
supported electrodes." Н. Beck and DEUTSCHE Ber GE mbH. 
(Date & plied for under Patents Act, 1901, May 5th, 1906, being date of 
application in Germany.) May 6th. (Complete). 

10,514. ‘Improvements in electrodes," J. H. Robertson and J. С. KLAIZL. 
May 6th. (Complete.) 


BROCRKIE. 


10,518. Improvements in magnet boxes and armatures of magnets therein.’ 
C. D. Lanninc. May 6th. (Complete.) 

10,522. “Improvements in pocket magnetic compasses.” 
May 6th. (Complete.) 

10,537. ''Improvements in telephone transmitters." 8. C. Носонтох. May 
6th. (Complete.) | 

10,560. ‘Improvements in or relating to electrically-controlled railway block 


8. S. LAWRENCE. 


| signalling and apparatus therefor.” P. Browne. May 6th. 


10,579. Manufacture of sodium by electrolysis." G. T. BEiLBY, May 7th. 

10,597. ‘Improvements in and relating to apparatus for automatically 
operating electric switches for starting and stopping electrically-driven pumps.” 
J. TAvLoR. May 7th. 

10,625. “Improvements relating to the electric transmission of images.” 
F. Von MapaLER. May 7th. | 

10,636. ‘‘ Improvements in electric traction installation using contact boxes.“ 
P. B. Brack and T. H. BLAcx. May Tth. 

10,638. “Improvements in coherers euitab!e for use in wireless telegraphy.” 
R. J. CrowLEY and А. W. SOMERS. May "th. 

10,689. ‘‘ Improvements in wireless telephonic apparatus.“ R. J. CROWLEY 
and A. W. Somers. May 7th. | 

10.610. Improvements in autographic telegraphs.“ R. J. C&RowLEY and 
A. W. Somers. May "th. 

10,641. “Improvements in or relating to leakage detectors for surface con- 
tact electric traction systems.“ E. A. MircRZLL. May "th. 

10,650. Improvemer ts relating to electrical apparatus for transmitting and 
receiving signals." A. T. Dawson and G. T. Воскнлм. May 7th. 

10,662. Are lamp.“ C. C. WintTHER-Hansen and P. Bouchszix. May 7. 
(Complete.) | 

10,565. Improvements in and relating to switches, fuses and the lke.” 
Вагивң (Тномвон-Ноовтон Co., Lrp. (Allgemeine Elektricitits Ges., Ger- 
many.) May 7th. 

10, 666. Improvements in and relating to electric switches.“ BRITISH 
тоон Co., Lrp. (Allgemeine Elektricitéts Ges., Germany.) 

ay Teh. 

10,487. ‘Improved electrical block signalling system for railways.” О. H. 
Brown. May 8th. 

10,694. Impro a in systems of insulation for high-potential electric 
conductors.” .M. Locke. May 8th. (Complete.) 

10,699. "Improved pitch product for insulating electric cable trenches, and 
for use for other purposes.” T. MARRIOTT. May 8th. 

10,709. ‘Improvements in electro-magnetic brakes for railway and other 
vehicles." R. Braun. (Date ap lied for under Patents Act, 1901, May 18th 
1906, being date of application in Germany.) May 8th. (Complete.) 

10,719. Improvements in and relating to electric motor starters." А.Н 
Mayes and FERRANTI, LTD. May 8th. 

10,742. Improvements in wireless telephony." A. S. WARWICK. May 8th 
10,786. "Improvements in and relating to signalling systems and apparatu 
therefor.” BRITISH Тномвох. Носятом Co., LTD. (General Electric Co., United 

States.) May 8th. 

16,887. “Improvements in fittings for gas, electric and other lights.” M. 
STERN. May 9th. 

10,827. Improvements in or relating to systems for working electric motors 
for the driving of machinery and for analogous purposes." SIEMENS Bros. 
Dynamo Works, LTD. (Siemens-Bchuckertwerke, G.m.b.H., Germany.) May 
9th. (Complete.) 


10,855. ‘Improvements in the method of and means for pono ignition | 


of explosive mixture in explosion motors." M. DrLAGE and P. Woos. | (Date 
Apples for under Patents Act, 1901, May 9th, 1906, being date о! application 
in France.) May 9tb. (Complete.) ° 

10,861. “ map Mo in direct-current armatures with multiple circuit 
winding." F. PUNGA. May 9th. (Complete.) 

10,931. Improvements in incandescent lamp bulbs.” D. F. CAMPBELL. 
May 10th. (Complete.) 

10,996. ‘Improvements in arc lamp brake and focusing gear.“ J. BROCKIE. 
May 10th. 

10,943. "Improved means for connecting up electric cables." R. Brown. 
May 10th. 

10,956. “Improvements in telephone switch operating mechanism." F. M. 
Porter, jun. (Date applied for under Patents Aot, 1901, May 98th, 1906, 
being date of application in United States.) May 10th. (Complete.) 

10,969. "Improvements іп repulsion electric motors.” 
GUILLEAUME: LABMEYER- WERKE Act.-GEs. (Dace applied for under Patents 
Act, 1901, May 14th, 1906, being date of application in Germany.) May 10th. 
(Complete.) 

10,972. “ Improvements in or relating to insulators for electric conductors." 
PoRZELLANFABRIK KAHLA, FILIALE, Hermsdorf. Klosterlausnitz. (Date applied 
for under Patents Act, 1901, May 14th, 1906, being date of application in Ger- 
many.) May 10th. (Complete.) 

10, 97 9. Improved method of current regulation in electric installation in 
which storage batteries supplement the generator.“ О. SCHALLER. May 10th. 
(Date applied for under Patents Act, 1901, May 14th, 1906, being date of applica- 
tion in Germany.) (Complete.) 

10,993. ‘Improvements in the electric lighting of specula." 8. KaPLAN and 
E. BArTavLT. May llth. (Date 57 for under Patents Act, 1901, May 14th, 
1906, being date of application in France.) (Complete.) 

10,996. "Improvements in arc lamps." H. E. Moui. May 11th. 

11,044. “Improvements in electric cables and the bonding thereof." А.Е. 
Tannenand E. A. CLAREMONT. May llth. 

11,006. ‘‘Improvements in dynamos for train lighting." Н. LEITNER. 
May 11th. | 

11,070. ‘Improvements in and relating to switch mechanism for controlling 
electric motors," BRITISH THoMsoN-Houston Co., LTD. (Allgerneine 
Elektricitüts-Ges., Germany.) May lith, 

11,071. "Improvements in and relating toelectrically operated winding gear." 
ALLGEMEINE ELEKTRICITATS-GES. May lith. (Date applied for ander Patents 
Aot, 1901, May 12th, 1906, being date of application in Germany.) (Complete.) 

11072. *'Improvements relating to plates for electrical accumulators.” 
М. MancvLis. May llth. (Complete) 


PUBLISHED SPECIFICATIONB. 


Copies of any of these врео ip Tus ma be obtained of Messrs. W. P. 
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RAPID TRANSIT IN LONDON. 


May we not pause a moment in the construction of tube 
railways to consider whether, after all, these offer the best 
solution of the problem of rapid transit in London? We 
say in London advisedly, for we entertain no serious doubts 
ав to the eminent suitability of a deeply buried tube railway 
for the conveyance of passengers into the suburbs. Experi- 
ence has shown that the tube railways are expensive to con- 
struct — probably much more costly than was originally 
estimated. The work of boring has been comparatively 
slow. The rate has only been increased by making a break 
into the work at several places at once, and this, of course, 
has involved the employment of so much more plant. 

The main object of a tube railway, the raison d'être of ita 
existence, as of every other railway built with private 
capital, is to earn dividends. To earn a dividend there must 
be revenue, and révenue is provided by passengers. With a 
system of uniform fares, and tickets collected at the station 
of entry, the traffic from each station is known with certainty, 
but except by actual count of the outgoing passengers, there 
is no means of knowing how many passengers get out at 
each station, and even if there were, there is no way of 
knowing the length of journey made by each passenger. 
Nevertheless, the management of the Central London Rail- 
way as the result of a special inquiry are in possession of . 
information which tells them, or at least leads them to 
suppose, that the motor-’bus has taken away revenue 
from the railway by diminishing its use by the short- 
distance passenger. Nor need this be any matter for 
wonder. To pay 2d.for a 1d. journey does not meet the 
views even of rich men. Poor men will pay the extra penny 
ungrudgingly if it serves some end, such as the saving of 
time, and we can understand that the rallway did often 
serve this end, as compared with the horse-'bus. But it 
does not do so as compared with the motor-bus. The 
tube suffers from several causes of delay. 

First, the passenger has to wait for the lift. The lifts 
occupy time in their journey, and there appears to be a 
growing tendency to delay the starting of the lifts in order 
to carry а fuller load. These long waits annoy passengers. 
Much time is spent in long walks from the lifts to the 
platforms, and a considerable amount of stair climbing 
has to be done by the passenger, who, if at all dilatory, 
may fail to reach the lift before it ascends, N ow, all 
these delays form an appreciable addition to the time 
occupied by the short journeys of a tube train, though, 


on the long journey all the Way, they are but trifling 


additions. = Hence the success with which the motor- bus 

competes for. passengers picked Up, a8 it were, from the 

kerb. We are reminded by a New York correspondent, that, 

nearly 20 years ago, a serious ‘endeavour was made to 

introduce into London the system of shallow subway railways 

which has proved so very successful in New York, despite 
С 
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considerable complaint on the score of ventilation in 
summer time. 

The promoters of the London subway, which was intended 
to extend from Nt. James Street, Piccadilly, by way of 
Shaftesbury Avenue to Holborn Circus, with subsequent 
extension to the Bank, spent some £10,000 on a Dill in 
Parliament. 'This was thrown out, largely because of the 
evidence of the London County Council, which, in the person 
of the late Chas. Harrison, vice-chairman of the Council, 
stated the intention of the Council—then a few weeks old 
only—to construct such subways itself. Thus, from 
the very first, we see the Council inimical to private enter- 
prise, and nothing has been done either by the Council or 
by any private company since, for the Kingsway line cannot 
be classed as а subway of the type we have in mind. In the 
scheme of 1889 there were to have been stations at 
the two termini, and intermediate stations at Picca- 
dilly Circus, Cambridge Circus, Museum Street and Chancery 
Lane. The subway was to have been at a depth below 
the surface no greater than was necessary to provide 
a sufficient thickness of roadway above, and, perhaps, 
even too much was attempted by way of keeping down the 
total height of the electrical cars. The promoters, how- 
ever, laid great stress upon the desirability of reducing the 
height of the stairways toa minimum. They had before them 
the somewhat lengthy stairways of the District Railway, and 
the height of New York’s clevated lines, and they stretched 
every point in favour of minimum stairways. . Events have 
shown that they were right in this. The intention was to 
remove the whole of the material of the street down to 
the formation level of the railway : to provide entrances by 
taking shop premises, and to lay all water and gas mains 
and electricity conductors in lateral galleries, the pipes being 
looped behind the stairways. This system appeared necessary 
in view of the narrowness of the thoroughfares traversed by 
the line, but probably it would have been found -more 
convenient to place the pipe galleries lower than the rail- 
way, and possibly to use these pipe galleries as exhaust air- 
ways, drawing air into them by means of fans, so that there 
would always have been a thorough ventilation of the line, 
and thorough protection against any possible accumulation of 
gas such as might have resulted from leakage. Each train 
was to have run in its own tunnel, a longitudinal septum 
being intended to facilitate ventilation as a consequence of 
train movement. 

Now the New York subway is this proposed London subway, 
modified in many respecte, enlarged in scale, and with 


electrically-driven trains run at speeds that were not con- : 


templated in the London scheme, though in some respects the 
London scheme was, perhaps, ideally in advance of anything 
carried out in New York. 

In the American line the available street width is so great 
that for the distance from South Ferry to 96th Street, a 
distance of 64 miles, there are four tracks ; the station plat- 
forms are under the side walks and receive light abundantly 
through perforated grids filled with glass cylinders. The 
ticket offices are accommodated there also. The depth below 
street level is small, though at some stations, such as 
Brooklyn Bridge, the first platform runs over the tracks, so 
that access may be had to the express tracks. There are, 
however, only about five of these express platforms : the others 
do not require to be so deep, therefore it is easy to reach 
the trains. There is no extensive walk from the entrance. 
In many places there are entrances from places of business, 
as out of the Zimes Building. Though improvements 
can be seen to be possible and mistakes may have been made, 
there is certainly no room for carping criticism, and the sub- 
way is a great and eminently useful and satisfactory work 
that is now absolutely essential. The acceleration of the 


trains is very rapid. Their retardation is great, во that the 
coefficient of friction between ordinary trousering and the 
woven cane seats barely suffices to give longitudinal stability 
to а passenger. In fact, he is very apt to slip along on the 
seat. 

The difficulty of construction in New York was in 
certain respects less than it would be in London, because 
much of the line was in rock which had to be blasted, and 
there was no risk of disturbing the foundations of buildings. 
But in the lower part of the island there is no rock, and 
here the construction would be fully as difficult as in 
London, and demand the same care to avoid injuring the 
buildings alongside. Probably a four-track line could not 
be everywhere constructed in London, but on certain special 
routes it might be contrived to run expresses on a possible 
third-track, in cases where an express service was needed up 
in the morning and down in the evening. 


It is very certain that such a line would attract to itself 


a traffic that would not use the tubes. Accessibility would 
insure this. The gain from such a line, apart from the 
traffic facilities it would give, would be that there would 
be provided that most desirable thing, a subway for pipes. 
Work on the street surface would be greatly reduced, except for 
repavement. It would be possible, from the accounts of the 
various companies concerned in breaking up streeta, to ascer- 
tain what capitalisation was represented by the expense of 
street work. As to noise, the subway trains are scarcely 
audible on the surface. One hears them when passing the 
open stairways, and that is about all that can be said. We 
think that before more capital is sunk in deeply buried tubes 
a full investigation of the subway system ought to be 
made. We believe it never has been made since the pro- 
moters of the 1889 scheme were defeated on the Bill, and 
it cannot but be regretted that so much money was spent 
in endeavouring to overcome an opposition which had in it 
so little regard for the needs of London. 

As already stated, we say nothing against the tubes. 
They have proved themselves unable to attract the short- 
journey passenger, who alone, we fear, can make of them a 
financial success, and unless extended further afield we do 
not see how they are to gather up a sufficient number of 
suburban passengers. Compared with New York, their 
long-distance fares are high; on the general purchasing 
value of the coins they are doubly as dear. In New York 
one could travel from Baker Street to Herne Hill for 
5 cents. Nominally 21d., the 5-cent fare is only 14d. on 
the purchasing equivalent in other goods. There are, 
however, very many conditions to be taken into consideration 
in fixing fares, and the recent experience of the Metropolitan 


District Railway shows the necessity of caution in reducing 
them. 


THE German Transmarine Electricity 

5 in Co., of Berlin, which is specially concerned 
South America, with lighting and tramway undertakings 
in South America, is gradually developing 

into an enterprise of considerable proportions. During 1906 
the share capital was increased from £1,800,000 to 
£3,600,000, and it is now proposed to make a fresh issue 
of obligations which will raise these bonds from £750,000 
to £1,500,000. The generating stations owned by Ше 
company at Buenos Aires have a capacity of 35,210 H.P., 
and а berinning has been made with supply to the 
suburbs. It is intended to erect a new station, and a site 
has been acquired for the purpose, and orders placed for 
turbo-generators of 7,500 kw. "The company's holding in 
the Chilian Electric Tramways and Light Co. has been 
increased, and now amounts to £648,735 in preferred shares 
and £385,113 in ordinary shares. A waterfall capable of 
yielding 20,000 н.р. has been acquired by the Transmarine 
Co. in the vicinity of Santiago, and the sum of £300,000 18 


\ 
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to be expended in the next two years for the installation of 
plant of 16,000 H.P. An agreement has been concluded 
with the Chilian company in question for the supply of 
power, and on the completion of the hydro-electric station 
the latter company will obtain all its supply from it. The 
Transmarine Co. has acquired the whole of the share capital 
of the Valparaiso Tramway Co., nearly all Ње *hares in the 
Tranvia al Paso del Molino y Cerro at Montevideo, and the 
entire share capital of the Tranvia Oriental. The two latter 
have been amalgamated under the title of La Transatlantica, 
and the tramways are being extended. The net profita of 
the Transmarine Co. in 1906 amounted to £304,691, as 
against £152,478 in the preceding year; and a dividend of 
9} per cent. has been declared, as compared with 9 per cent. 
and 8 per cent. in the two previous years respectively. 


| Ir is frequently charged against 
8. PQR” British Governments that they are un- 
reasonably apathetic in regard to matters relating to trade 


development; ~.We-do nob: suggest, in the light of practical 


experiente, that the charge is altogether unfounded—indeed, 


we have gone so far as to support the complaint ourselves at 
times, but when a grant of money is made by our Govern- 
ment for making a British display at an International | 


Exhibition with a view of aiding British industry on the 
Continent, why is it that practically one-half of that allow- 
ance remains unexpended ? For the purposes of the 
British Commission in connection with the Milan Exhibition 
of last year, there was a grant of some £10,000. Yet when the 
various items are audited there remains £4,936 to the credit 
of the account, and we are now told that £4,700 of it is to 
be returned to the Treasury pending final settlement of the 
accounts. Perhaps on some future occasion the Government 
may be induced to make a grant of £20,000, in the hope 
that those who are possessed of an overwhelming zeal for 
British trade development may modestly spend a half. It 
sems absurd to ask for Government assistance, and then to 
fail to use it to the full. Surely it would have been possible 
to legitimately spend those embarrassing riches at the Milan 
Exhibition in such a way as to pave the way for—say, 
bigger electrical trade between this country and Italy. Of 
course, in these days which are so marked by national 
economies there may have been special reasons weighing 


with the responsible parties who dealt with the matter. : 


No doubt the Government Committee that has lately 
been considering the whole question of international 
exhibitions will have had Milan doings before it, but we 
hope that in any suggestions that its members make 
regarding the future they will not think too much about the 
return of that £4,700. 


IN the Hnyineering Magazine for Мау 
Engineering appears an article by H. Cole Estep, in 


Aperen ees which the point of view of the student 
Point of View, towards the Engineering-A pprenticeship 


Courses" is presented. Whilst the point 
of view is that of the American graduate towards the 
apprenticeship courses offered by most of the leading 
engineering manufacturers in the United States, where a 
longer experience in student-apprenticeship has been gained 
than in this country, it is possible that the views expressed 
may be to some extent reflected in the near future among 
the engineering graduate section passing from our technical 
institutions into British workshops. As the author points 
out, if the attitude of the technical student is not one of 
sympathy but of indifference, then the continued success of 
the system is in danger. Admitting that the apprenticeship 
idea is fundamentally sound, and that much time and money 
have been spent in perfecting it, the system will end in 
failure unless there is a sympathetic co-operation between 
the engineering employers aud the men for whose benefit 
the student-apprenticeship has been designed. The author's 
view—and he claims to have been intimately associated with 


THE ELECTRICAL REVIEW. 


down excitement by feeding in their holdings. 


871 


ДШН Еа анинин 


the students in the large universities of the middle West 
Pacific coast—is that the present attitude of the engineering 
graduate is apathetic, and detrimental to the best interests 
of the apprenticeship idea, After spending three or four 
years in a technical college, he only turns to an apprentice- 
ship course as a last resort, after having failed to get some- 
thing better and more profitable. | Ж. 

The reasons given for this state of affairs are—that the 
courses offered by many of the firms are too stiff and 
inflexible, that the wages offered are not a sufficient induce- 
ment, that the courses are too long, that there is no reward 
at the end, and that the invention clause existing in many 
apprenticeship contracts is unfair. The author combats the 
argument that the engineering apprentice absorbs the time 


- of valuable men and spoils material, the cost of which must 


be set against him. Ав a rule, he maintains, the apprentice 
is given a few brief instructions by the foreman or attendant, 
and then left to shift for himself, and is of opinion that in 
many departments the raw apprentice earns as much as the 
fully-trained man. This being so, it is claimed that he 
should be paid as much as he is worth, and that the 
antiquated fiat-rate-system should be dropped and.a modern 
piecework or premium system be applied all round, a pro- 
posal which would scarcely fit in with the notions of British 
trades unionists. : | | : d жш 
The feeling may not be the same in America as in this 
country, but there is no doubt that over here there is a 
certain amount of prejudice on tbe part of the non- 
technically trained foreman towards the collegiate apprentice ; 
and, on the other hand, there is a disinclination on the part 
of the well-educated youth to take instructions from a fore- 
man whom he considered to be his mental and social inferior. 
In countries where military service is compulsory this feeling 
gets to a large extent broken down, and a stricter sense of 
discipline is maintained in the workshops in consequence. 
Anyone who has visited the large engineering workshops on 
the Continent must have noted the authority with which the 
foremen are invested, and the strict, sense of discipline which 
is maintained throughout the works. This feeling rarely 
obtains in English workshops, the foreman being generally 
regarded by the men as more or less one of themselves. | 


Durina the past month there have 

Copper: been no violent fluctuations in the price 
of copper, but, at the same time, the market for the metal 
is lacking in firmness and ready to respond to temporary 
influences in a manner rather disappointing in so respectable 
a commodity. The opening week of May saw consumers 
coming in on the set-back in price which prevailed at the 
end of April. Shortness of general stocks soon influenced 
the market, and the price recovered to £105 158., specu- 


lators who had bought at the low prices tending to keep 
The 15th 


saw Standard down to £102 7s. 6d., buyers apparently 
having satistied their immediate needs, or been driven out 
by the rise in prices which takes place as soon as they 
approach the market. : us | 

The mid-monthly supplies only rated 11,603 tons, a con- 
siderable decline from April, with 13,780. | ee 

The depression extended evenly throughout the month, 
the price for the 15th being £102 78. 6d., and for the 24th. 
£102 58. | 

Reports for the 27th again indicate a depressed condition 
of the market, with little buying, apparently due to unsettled - 
conditions in Wall Street, and а general tendency to wait on 
either side—dealers waiting until buyers are again forced in, 
and.buyers in hope of the increased output which seems во 
long in coming. The price remained in the neighbourhood 
of £102. For the electrical manufacturing companies, and 
others to whom copper is a necessity, the present year has 
not, so far, been а very pleasant one. It is probable that 
their opportunity may arise when supplies begin to show an 
upward tendency, and the price jerks in sympathy. A very 
little in the way. of rumour appears to affect the market, 
and, consequently, the next scare will be looked for with 
considerable interest. | 
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TELEGRAPH SWITCHING: 
METROPOLITAN INTERCOMMUNICATION 
SCHEME. 


(Concluded from page 833.) 


A front view of a portion of the switchboard, showing а 
double cord section to the right and a single cord section to 
the left, is shown in fig. 6. The two lowest rows of jacks 


line relay disconnected, the calling lamp extinguished, the 


engaged lamps on the Wandsworth line lighted on all the 
multiple sections, the translating relays on the switch 
operator’s listening set brought into circuit on the line, 
and the white star on the cover of the Wandsworth key 
restored to its normal position, indicating to the calling 
telegraphist that the switch-operator hascome in circuit. 

By means of the ordimary Morse key the Wandsworth 


telegraphist then calls for Holloway by signalling the number 


of that office. The switching operator 
reads the call, selects—aided by the 


ce 
{ "um 


MIU 


Fic. 6.—SINGLE AND DOUBLE CORD SWITCHBOARD SECTIONS. 


and lamps upon the former belong to the home section. 
Three double tords and two single cords are shown in use for 
through connections. 

The electrical principles on which the working of the 
system 1в based will be evident from an examination of 
figs, 8, 4, 5 and 7, which show, in 
skeleton, the connection of the main 
signalling circuits. 

The operations involved in the trans- 
mission of a message, e.g., from Wands- 


. Cin . 
worth to Holioway on double-cord lines, „5... | 


| 
can be followed in detail by means of VE A 
the diagrams, and are as follows :— | 

The message banded in at Wands- | 
worth is marked with the number of the | 
delivery office (Holloway) before being | 
taken to the instrument for transmission, 
the number being obtained from a 
delivery list, containing 50,000 to 60,000 
references; it is then taken to the 
telegraphist, who calls the Central Office 
switch by depressing the plunger of a 
special electromagnetic indicator key. 
By this operation a large white star 
(normally hidden) is displayed on the 

cover of the key, and the coil of the 
key is joined directly between the line 
and earth through the contact made by 
the plunger, the armature being retained 
in this position by the magnetisation 
of the coil, The whole of the apparatus 
resistance at Wandsworth is thas short- 
circuited by this coil, which measures 50 
ohms only, and the strength of the 
current flowing in the line is augmented 
from 6 to 66 milliamperes. This 
actuates the line relay at the Central 
Office, and lights the lamp, indicating a call at the home 
section of the switch. 

The switch operator inserts а peg in acknowledgment, and 


bythis single operation the cut-off relay is actuated, the 
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OUT _ STATION 1. 


engaged lamps —a disengaged line to 
Holloway, completes the connections by 
the second peg of the pair, and cuta the 
listening set out of circuit by the speak- 
ing key on the cord circuit. Wands- 
worth and Holloway are now in direct 
communication, as shown in fig. 7, and 
the message is signalled by means of 
the battery and translating relays at the 
Cen.ral Office. The manipulation of the 
Morse key at either end augments the 
current from 6 to 28 milliamperes, and 
this actuates the corresponding trans- 
lating relay, which, in turn, transmits 
double-current signals to the receiving 
instrument, a polarised sounder, at the 
other station. 

On the conclusion of the message, 
both stations depress the plunger of their 
indicator keys, displaying two white stars ; 
a current. of 66  milliamperes passes 
through, and, actuating the clearing 
relay (which is so biased as to be 
unaffected by the working currents of 
28 milliamperes), the clearing lamp con- 
nected to the cords in use is lighted, 
and the switching operator is apprised 
that the communication is ended. The 
pegs are withdrawn, thereby severing the 
connection, extinguishing the engaged lamps on both 
lines, reconnecting the line relay, and restoring the white 
stars at both out-stations, indicating to the telegraphist that 
the connection has been cleared and that the lines are avail- 

able for a fresh call. 
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Fre. 7.— TuRoucE CONNECTIONS OF OFFICES IN COMMUNICATION. 


To answer a call on a single-cord line (see fig. 5) it is 
unnecessary to touch the peg; the required operations are 
effected by turning the cord-speaking key and bringing the 
switching operator's listening set into circuit. The same 
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relay and lamp are used both for calling and clearing. When 
the peg is in its normal position, the relay will respond to 
signals either from the Morse key or indicator key at the 
distant station, but when the peg is lifted to complete the 
through connection, a shunt coil is automatically thrown 
across the relay, which is thus rendered less sensitive, so as 
to be unaffected by the passage of working signals, and will 
respond only to the increased current sent by means of the 
indicator keys to give a clearing signal. 

Calls for connection to a working set at the Central Office 
are sent by the Morse key, and give a flickering ; calls for 
connection to another out-station are sent by the indicator 
key, and give a steady light. The switch operator can 
thus distinguish between the two classes of calls, and can 
deal with the former without bringing the listening set into 
circuit. Such calls are, during specially busy hours, 
plugged through by an assistant operator unprovided with a 
listening set. This operator can also effect clearances, and 
so relieve the principal operator of all work, save that of 
reading the calls for and making through connections. 

By the insertion of balancing coils when necessary, the 
resistance of all the circuits is made approximately 200 
ohms, and, therefore, the currenta sent by similar operations 
at all offices are of the same strength. 

In order that Greenwich Mean Time may be signalled 
from the Central Office to every out-office daily at 10 a.m., 
the putting through of calls upon one wire to each office is 
stopped at 4 minutes to 10. At 2 minutes to 10, a special 
switch is turned. which connects these lines to a single- 
current key, by meansof which the word “ten” is signalled 
to all offices simultaneously, the initial letter “t” being 
given exactly at the hour. 

А permanent current of 6 milliamperes on all circuits is 
supplied from a group of 18 secondary cells of 720 ampere- 
hours’ capacity, fitted in the basement of the General Post 
Office. Between the hours of 8 p.m. and & a.m. current 
is supplied оп the “ Time” wires only, which thus form a 
channel by means of which any station can call the Central 
Office at any hour of the night and on Sunday. The auxiliary 
“direct” circuits, simplex and duplex, are also worked on 
the common battery principle. 

Although the installation of this intercommunication 
system is still incomplete, it has already given very 
gratifying results in the acceleration of local telegraph 
business, and from an engineering standpoint, the working 
of the system has from the first been entirely satisfactory. 

The apparatus at the out-stations is of a very simple 

nature, and rarely requires attention. 
the design has been the concentration of all the more 
complex apparatus at the Central Office where skilled 
attention is always available. 
The switching system has attracted considerable attention 
in this country and abroad, and it is generally regarded as а 
Unique example of telegraphic equipment, testifying to 
че progressive character of the British Telegraph Adminis- 
ration. i 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


The Electrical Trade. 

I have read your leading article in the columns of this 
week's issue with much interest, and would especially like to 

W attention to one of the many branches of the above 
subject—namely, the position of things in the contracting 
fection of the electrical profession. Electrical contractors 
of to-day are feeling the keenness of competition more than 
ever before, and the fact that it is in many cases unfair 
Competition aggravates the evil. Now is the triumph of the 
small man, who scores an advantage over his larger and 
n der-established competitors, paying as he does a small rent, 
“ving in obscure premises, and employing cheap labour and 
inferior materials. The ramifications of the jerry-wirer are 
^ complete and far-reaching as those of the jerry-builder, 


A main feature of. 


and the effects of his work as regrettable and disastrous. 
Largely to his account must be debited the appearance of 
the municipal specification of unbending and grasping 
repute, and the fact that work under these rules and con- 
ditions has become practically impossible to.all but himself— 
provided that he has enough capital to undertake municipal 
contracts. 

But he heeds not the volumes of wrath and anathema that are 
heaped upon him with vigour from all quarters of the electrical 
world, but continues with greater keenness to underprice his 
fellow contractors which he manages to effect, owing to the 
trusting simplicity of the public, which allows him to foist 
upon it his inferior workmanship, which the firm with a 
reputation does not wish and cannot afford to do. The 
electrical trade is not by any means overcrowded with trust- 
worthy firms ; it owes its vastly increased numbers in many 
cases to the above described individual. 

What is the remedy? One and all have agreed that 
until the time when Aoc genus omne shall be compelled 
through legislation to desist from a competition which is one 
of price only and not quality, and consequently begins to 
find that he can no longer compete with firms of integrity, 
it cannot be worth while for contractors to continue fighting 
the one-sided battle between a superior firm which uses 
high quality but also more expensive goods, and the shoddy 
jack-of-all-trades individual who buys cheap and nasty goods 
and employs underpaid and inexperienced boys to do his 
work. But as yet there is no law, and it is increasingly 
evident that the jerry wirer finds his pursuits lucrative, and 
this bodes ill for the class of work he turns ont, considering 
that in price he manages to cut most old-established firma 
clean out of the running. Until an Act is passed the solu- 
tion rests with the public, which should be taught to insist 
upon good sound work, which once paid for remains good, 
rather than to indulge in the short-sighted policy of being 
satisfied with that whose only recommendation is its apparent 
cheapnesa. 

Perhaps in the future we may hope for the only satisfactory 
answer to the problem—a universal standard—but at present, 
in London, there are some thirty odd electrical supply com- 
panies with more or less different rules and methods, as well 
as almost as many fire insurance companies, in addition to 
the Institution of Electrical Engineers. A law of this sort 
having been made, the standard of goods and workmanship 
would be raised to а common equality, and competition 
would be relegated to skill, speed and business-like methods, 
the seizing of opportunities for preference in dealing with 
manufacturers, and a close study of the markets. Where 
there is no standard of quality there can be no limit to the 
cutting of prices, and тузо facto, the consequent inferiority 
of work ; and the question now arises of how to formulate 
a rule which is applicable to the large majority of cases. 
Types, qualities and ideas change frequently, and what is 
in vogue to-day, may be neither desirable nor efficient to- 
morrow.  . I 

A more rigid test and examination by some authority 
of all work done would, perhaps, meet the case; it would 
probably not affect the contractor whose practice has always 
been to maintain his principles, but it would. considerably 
reduce dishonest and inferior dealings, a consummation 
devoutly to be desired. | 


К W. J. Henry. 
Westminster, May 24th, 1907. 


Of Dogmatism iu Science. 


I was quite prepared for Mr. Carter's * I prefer to follow 
Maxwell,” and for his appeal to “the official view of 
scientists. It was against just such a spirit of discipleship 
that my article was directed. If it is to be a question of 
authority, it might be asked whether even Maxwell were 
entitled to alter the meaning of Faraday’s dielectric 
constant. Hertz, too, no mean authority, retains the old 
definitions, and makes п and k always numerics, and each 
unity for air. Of course, he does not get 1| VpK for the 
velocity of the electromagnetic wave. I endorse Mr. Carter’s 
statement that the velocity is independent of the unite used 
in measuring it, but its numerical expression obviously 
depends on those units, Whether it be more ontlandish to 
adopt (provisionally) 1/8 x 1019 seconds as the unit of time 
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or 1/9 x 10? as the dielectric constant of air, everyone 
must decide for himself. I did not suggest the special 
system of units for practical use, but merely as one means 
of interpreting the result. 

If Mr; Carter will look at my article again, he will see 
that I did not cite these equations as an instance of 
dogmatism in science, but as an illustration of the fallacy 
that may lurk in a coefficient. My charge was that the 
meaning of p, or K, or both, had been changed to make the 
result accord with facts ; Mr. Carter implies that the change 
was made in an earlier stage to bring the two series of 
equations to the same system. I am quite ready to accept 
his version ; it seems to me to make very little difference. 


W. M. M. 


Electrically-Driven Cement Works. 


In your issue of May 17th I notice in your article on 
* Electrical Driving in a Hartlepool Cement Works a 
statement which seems hardly correct. It is this :— . 

„The installation is particularly interesting, as being the 
first cement plant in this country to be electrically-driven 
throughout.” | Us Go LER ELM 

About seven years ago, being ‘then engaged’ with a well 


known firm of electrical engineers in the north of England, 


I erected in Kent complete electrical equipment for driving 
eight rotary kilns and the attendant coal-crushing, conveying, 
slewing, mixing and other plant. Everything was electric- 
ally-driven throughout, even to а lift and an electric 
locomotive. 

The works had its own generators—two 440-volt D.C. of 
750 KW. each—with balancers. 

The rotary kilns were driven by 25-H.P. series motors 
with controllers. 

The coal-crushing plant was driven by a 125-H.P. motor. 


| Alfred 8. L. Barnes. 
Gibraltar, May 215/, 1907. 
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Seats for Drivers. 


One of the most tiring occupations in the service of 
electrical engineering is that of the tram driver. He is 
forced to stand in one position for over eight hours every 
day, and earn a few coppers per hour at the expense of his 
aching legs, exposing them to dangers which might easily 
result in his becoming crippled for life. 

Why not, then, supply him with a seat, as per enclosed 
sketch. This seat might be made with a saddle like that of an 
agricultural mowing machine, only sloping forward во as to 
allow the motorman to manipulate his bell, sand, and brake 
ratchet. The spindle might be made to screw into a pedestal 
like a music stool, so as to raise or lower it to suit the length of 
the driver’s legs. The shoe could be made to fit into a socket 
in the floor of the car with a flange about it. Such a seat 
could be planted by the driver at whichever end he was 
driving from. 

R. T. Legh-Powell. 

Wakefield, May 25th, 1907. TN 


© Electrician ?” Wanted. 


An advertisement appeared in a well-known “daily " 
recently for “ An Electrician," to take charge of the plant 
on а gentleman's estate. The man appointed bad to carry 
out any new additions or alterations, do all repairs, &c. 
Being desitous of a shift, I put in my application and copies 
of my qualifications for the post. = Zu 

At last a letter came asking me to call on Mr. ————, at 
X Y Hotel, which accordingly I did. After a few moments 
Mr. ———— made his appearance, and asked me “ this 
way, to his room. Seated there, Mr. ———— went on to 
eay that he had a fairly large installation on his estate, and 
was not quite satisfied with his present electrician ; he had 
had to renew his batteries at least twice in the last few 
years (owing to inexperienced attendance I found ont), and 
now wished a qualified man to take entire charge of same ; 
judging from my qualifications, he was of the opinion that 
I would suit him. Being willing to better myself if possible, 
I made inquiries as to the salary offered. 


This opened a new feature in the proceedings when my 
friend went on to say that, owing to the fact that the 
engine would not require to be run every day, there were 
other duties that he would require of me (duties not men- 
tioned in his advt.") Among others, he named the fol- 
lowing :—Pump water to the house, saw wood, carry 
messages, telegrams, &c., act; as private secretary or factor, 
trap game, do shooting, beat carpets, repair gates, &c., and 


. then to sum up I was actually offered the magnificent salary 


of 218. per week ! : 

Now, Mr. Editor, I am not a professor of things in 
general, but I have a faint-idea of how to manage an 
electric installation, and if the gentleman in question 
imagines he is going to get a qualified man for 21s., I am 
afraid there is something wrong somewhere. After spend- 
ing five years at college, together with 15 of practical 
experience, [ am not in the least afraid of how to charge 
his batteries, &c., but for the beating of carpets, &c.—well, 
I was not taught that branch in my college career, 
unfortunately. | 

I believe the gentleman has been put to the expense of 


£200 or 300 for ‘rénewals, caused by men in his employ, - 
gardeners, I presume, looking after his plant, and not knöw- 


ing what they were doing, and now he wants а qualified 
man at an estate labourer's: waye. He has; no doubt, got 


sick of expenses caused by cheap labour, but it seems that 


he would rather continue to pay such than pay a propor- 
tion thereof to a qualified man. 

Were I reduced to the level of a scavenger, no corporation 
in this district would have the audacity to offer me so low 
a wage as 218. I hope that my friend fhe gentleman will 
get his qualified man somewhere among the 100 applicante 
who have applied for the post, and from among whom, he 
informed me, I was the only one he had seen on the matter. 


I would be pleased to hear if any of your readers have 


had any experience with gen/lrmen of this class. 
M. T. W. 


— — —— MÀ t ——— M — M 


For British Exporters: 4 New Association.—We 
made a brief reference a few weeks ago to a new association that 
had been established for helping British exporters in the carrying 


. on and developing of their trade with other countries. This 


organisation is entitled the National Association of British Bx- 
porters, Incorporated, and it has its temporary offices at 64, 
Imperial Buildings, Ludgate Circus, E.C., with Mr. Frank Jordan 
as its secretary. One of its principal objects is to obtain for its 
members (subscription, five guineas per annum) a better service of 
information from foreign markets than is at present supplied by 
existing government departments or private agencies. The Associa- 
tion is not formed for earning profit, and it is non-political. From 
the literature that has been placed in our hands by Mr. Jordan, we 
glean the following information as to the objects of the Associa 
tion :— 
(a) The establishing of agents and correspondents in every commereial centre 
abroad whose duty it will be to call upon buyers in their districts, ата to bring 
to their notice both British products and the tirms exporting such goods, at the 
name time remitting to the central or home organisation full information as 


gathered, so that the Association can instantly direct the attention of its 
members to those oversea houses requiring or haudling their class of goods. 


tb) The obtaining of every trade journal of any standing throughout the 


world and the consular reports of every country upon the trade and commerce 
of other countries. Immediately on receipt thereof, carefully examining the 
same and registering, Classifying, and indexing for reference all information of 
any value to British merchants and manufacturers. Also instantly despatching 
an extraet or copy of the information to such traders to whom it would be of 
importance. ; = 

(с) By fostering cordial feelings between foreign nationalities and petitioning 
governments in cases of unjust discrimination against British commerce. Also 


the petitioning of railway and steamship companies against excessive freight | 


rates to the detriment of British exporters. | 

(4) The furnishing of a‘ Weekly Trade Report” in pamphlet form of trade 
opportunities, of the requirements of colonial and foreign markets, and of full 
particulars of buyers and users therein of every class of goods, and with whom 
the British trader should become acquainted. 


In short, it is intended that the Association should become the 
centre for merchants and manufacturers wishing to trade in foreign 
markets where they could ascertain the nature, value, and require- 
menta of such markets, what they can offer in return, what business 
houses to deal witb, and the conditions on which business is usually 
conducted. It is suggested that there are thousands of manu- 
facturers who might do an export trade, either through the 
intermediary of merchant houses, or in a direct manner, but they 
are not equipped to cater for business outside their own country, 
because of the expense of obtaining information respecting oversea 
markets and the necessary assistance to accomplish that objective. 
Their complaint is that they have no place to turn to for aseistance 
and information. 

The management of the Association is to be conducted by an 
executive council periodically elected by the members, and we 
understand that there will be different sections for watching the 
interests of particular trades. We are informed that a number of 
electrical firms have already given in their names. The Aasocia- 
tion has our best wishes for succese, as has, indeed, every serious 
endeavour to increase the volume of our foreign electrical trade. 
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THE EFFECT OF CURRENT SHEETS 
ON THE COMPASS NEEDLE ON BOARD 
IRON SHIPS. 


Evas when insulated lead and return wiring is employed on board 
ship. accidental connections between one wire and the body of 
the ship result in either the outgoing or returning current flowing 
more or less in the form of a current sheet, and the neutralisation 
of one wire by the other is then partially destroyed. An interesting 
theoretical and experimental investigation of the effect of such an 
occurrence on the compass needle has been given by С. Arldtin the 
Elektrouchnische Zeitschrift. Referring to fig. 1, if o represents the 


Fig. 1. 


position of the compass at the origin of the . and у axee, and p is 
the trace of a conductor running at right augles to the » and y axes, 
and carrying a current ғ absolute units, the value of the magnetic 


field set. up at o by p is— 
AH, = 2i] Vi- T ½ 
and the component of this field in the » axis is 
AH, = Ан, X cosy = 21% (2? + %. 


For а flat conductor whose trace in the », y plane is parallel to, 
and at a distance from the » axis, the field due to & point p of 


this trace will be— 


dH, = 2 (% (., Vẽ,U 1", 
and / H. = (н, cos / = 2 7% I d., / (7 + ГУ), 
and if . varies from + b to — b, 


Ук EX 


RE da 
H, = 2 ТА | 2 2x M x lo rur cm o 1 
| | ep V. 2 ＋ Д E Мз p — 5 (0 

j — b 
; k d А EN 
and B, — 2 2 А p + pe = 4 lo tan Д (2) 


^, being the absolute current strength per unit length of trace or 
i, = i2 b. 


н, represents the sum of the magnetic fields produced in the +, / 
plane by the several current streams in the sheet. The sum 1s 
taken independently of direction, so that н, is a scalar quantity. 

н, оп the other hand, is the sum of all the components in the 
axis, and is в vector quantity. 

If now the original field strength at the point » was н, in а 
direction at right angles to the т axis, a compass needle placed at 
o will be deflected through an angle ô, whose amount, if no iron 
masses are present, will be given by the expression 


tau б = 1 /H. 


If, however, iron masses (such as compensating globes) are present 
af positions r = + d and. = — а, the separate values of field due 
to the elements of the current sheet will be deflected, and will 
approximately give the effective value at о of н, in the direction of 
the line joining the centres of the iron masses. In fig. 1 this line 
is in the z axis. The lower the saturation of the iron, the more 
nearly will the value H, be attained. 

It the original field н, is weak, and acts at right angles to the 
7 axis (say iu the < axis), it will hardly be affected by the presence 
of the iron globes, if they are not too near together. So that for 
this case— 

tan ô = н,/н,. 


In practice, neither of the above formule will be strictly correct 
because the current sheet would usually not have a uniform density’ 
оп account of the disturbance at the incomiog and outgoing points, 
but that the formule give an approximation to the true effects is 
proved by the following experiments :— 

Toom 14 metres long by 8:64 metres broad, with a sheet zinc 
floor covering was available. The length of the room lay fairly 
exactly sast and west, and a current sheet was sent from three 
leading-in points in the northern edge to two leadiog-out points in 
the southern edge of the zinc flooring. The effect of such a current 
was mea by means of the silk-suspended magnetic needle 
of a tangent galvanometer—the deflections peing read through a 


telescope. The actual current distribution in the zinc would be 
diffizalt to obtain, but fig. 2 shows the distribution of lines of force 
in the corresponding magnetic case, i e., the three points at which 
current is led in are replaced by three north magnetio poles, and 
the two outgoing currents by two south poles. The result is a 
fairly accurate reproduction of the current distribution. The 
position of the test needle is shown by the small circle. The 
needle was 118 cm. above the floor, and it was placed rather to one 
side, ав shown, in order to bring it exactly central between two of 
the iron beams supporting the buildiag. These beams ran approxi- 
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) 
mately north and south, aud helped to lower the horizontal 
component of the earth's field in the room. This component waa 
found to be H. = 1322 only. pe 
The experiments showed the following values for the angular 
deviation ô with various values of current through the floor sheet 


7 1, = 7/26 5 
(absolute units) 
. '000572 1*4» © 
144 001029 3* 4' 
2:2 001571 A* 44’ 


For the same three currents, formula (1) gives the following 
values for 5: 2° 28’, 4° 25’, 6° 44’; whilst formula (2) gives д = 
1° 24’, 2° 30’, 3° 49’. When the compass needle was provided with 
two compensating spheres of hollow cast-iron, 21:5 cm. in diameter, 
and of a weight of 15:9 kg. each, placed either north and south or 
east and west of the needle, or at intermediate positions, and at 
various distances from 30 to 40 cm. from the needle, the effecta of 
the current sheet were only slightly modified. A current of 8 
absolute units, for instance, produced deviation varying between 
1° 24’ and 1° 54' according to the position of the globes. It is 
evident, therefore, that the actual deviation in all cases lies some- 
where between the values given by the two formule (1) and (2), 
and these can b» employed to determine tbe probable effecta. 

The writer concludes by working out the effects in a particular 
case which represents the conditions on an ordinary freight or 
passenger steamer. А lead and return wire are supposed to be 
situated directly beneath the promenade deck, and the compass is 
placed on the bridge. The distance between the decks is 240 cm., 
aud the height of the compass above the bridge is 110 cm., so that 
from the compass to the wires is 350 cm. (11' 6"). The total width 
of the ship is 2,000 cm. or h = 1,000 cm. If now faults occur in 
one of the wires the current will flow as a current sheet in the 
deck, and the two formule show the following effects on the 
compass needle with various currents :— 

(a) Assuming that the deck is of iron and entirely screens off the 
magnetic effect of the remaining wire. 


ANGULAR DEVIATION &. 


CURRENT, 
abs. Amps. By Formula 1. By Formula 2. 
1 10 1° 21’ 0° 57’ 
2'5 25 3° 24’ 2° 21’ 
5 50 6° 45 4° 42 
10 100 13° 20 9° 20’ 


( Assuming that the deck is non-magnetic and produces no 
screening action: — 


ANGULAR Deviation б. 


7 CURRENT. 
i abs. Amps. By Formula 1. By Formula 2. 
1 10 0° 50’ 1° 14’ 
2:5 25 2° gp 3° 6 
5 50 4 7 6° 11’ 
10 100 8° 12’ 12° 13’ 


The value of the horizontal component of the earth’s field is 
assumed to be 15. 
Deviations of the amounts shown above are too great to. be 
neglected, and the autbor considers that the employment of 3-phase 
current on ships would be a distinct advantage, since this cam 
produce по effect on the needle. 


: l : 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


„ Armorite?? Electric Light Fittings. 


A few days ago we visited Taz СОкнивлг, ELEOTBIC Co.’s show- 
rooms in Queen Victoria Street, for the purpose of inspecting their 
new product ''Armorite, which represents an interesting new 
feature in connection with electric fittings manufacture. We saw 
various fittings finished in this metal, and the general appear- 
ance of these was very pleasing, they possessing a resemblance 
to oxidised silver that was very striking. This fact, along with the 
knowledge that they are being sold at about half the price of 
oxidised silver fittings, should create a considerable demand for 
“ Armorite styles of finish. Repoussé and leaf work carried out in 
this metal shows artistic improvement on ordinary brass, the vein- 
ing and the hammer marks standing out in relief in a manner which 
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is stated to be unapproachable in any other metal. The permanence 
of the metal is another strong point in ite favour, as we understand 
tbat it is rustlers and uutarnishable. To architects and surveyors 
and borough engineers, these qualities will undoubtedly appeal, as it 
is safe to вау that the use of Armorite" in town halls and other 
public buildings and private residences would eave a great deal of 
that annoyance that is at present caused through the discoloura- 
tien and detrioration of fittings executed in the ordinary metals. 
It is equally suitable for ships, and for outdoor situations of all kinds, 
whether near the coast or inland. We illustrate two or three examples 
of good designs of fittings made in Armorite for private house 
service, but those who take an interest in artistic electric light 


fixtures, ewitcb-covers and other metal work would find it well worth 


while to pay a visit to the company’s showrooms to ses things for 
themselves. ` E 


- 


ARMORITE BRACKET. 


the opposite direction to 


Penny-in-the-Slot Prepayment Electricity Meter. 


Меввяв, JOHNSON & PHILLIPS, LTD., have recently placed on the 
market an ingenious prepaymont meter, of sound mechanical con- 
struction, and at the same time sufficiently moderate in price to 
enable it to meet what is undoubtedly a great present-day want. 
The meter has been designed for use on small installations when 
the load cannot exceed 10 8-c.P.lamps. . 

e instrument consists of а clock (which is wound by the 
customer automatically each time a coin is inserted), a switch, and 
an ammeter. A handle projects through the front of the case, but 
this cannot be turned unless the mechanism is released first by 
inserting a penny. 

When the mechanism is freed, the turning of the handle results 
in the clock being wound up, the switch being put in circuit and an 
epicyclic gearing moved a certain distance for each coin inserted. 
The switching-on of the current releases an electro-magnet, which 
clamps the balance wheel of the clock movement when no current 
is passing. | 

The clock is a regular timekeeper which cannot be over-wound, 
and its function is to revolve a small cam at regular intervals of 
5 minutes; the cam in turning permits the lower end of a lever to 
take a definite position against the periphery of an aluminium 


Dining Room PENDANT FITTING IN "ABMOBRITE. 2 2 


scale on the ammeter spindle, the scale position being, of course, 
governed by the current passing; a pawl is attached to the upper 
end of the lever, which serves to translate the movement. of the 
lower end of the lever to a rack wheel, by the agency of the cam 
in completing its revolution. The rack wheel being directly 
connected to the epicyclic gearing spindle, moves the gearing in 

that jin which it was wound by, the 
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0 erator, and when the prepaid amount is used, a gear arm cuts 


out the switch. en | | 
The meter is very pos tive in action, and changing from one price - 


per unit to another is a very simple matter, consisting only of an 


Ам. “Сас т 


-——- — -j- wi 


AMMETER 


AMMETER CONTROL AND RATCHET Guar, JOHNSON & PHILLIPS 
| PREPAYMENT METER. | 


JOHNSON & PHILLIPS PREPAYMENT METER. 


exchange of two-gear wheels. A coin trap is provided on the 
meter, to safeguard its use as far as possible. It may be mentioned 
that the clocks are built by Messrs. Johnson & Phillips, and are 
Provided with a slipping device to prevent the possibility of over- 


Patent Motor-driven Time Switch. 


winding. 

Messrs. JOHNSON & PHILLIPS have also introduced а novel design 
of time switch, in which asmall motor, controlled by a clock, is 
employed to actuate the main switch. 

The face of the clock is engraved with 24 hours and revolves ; 
behind the face are fitted horns, which are hand-friction tight, and 
can easily be adjusted to the required positions, and tightened up 
by means of a screw. | ' 

The rotation of the clock causes one of the horns to actuate an 
auxiliary switch, switching in the motor, which latter by means of 
wheel and worm gearing closes the main switch, when the motor is 
cut out. The main switch has a long carbon break, and is capable 
_ of carrying 60 amperes. ` 

Murtber rotation of the clock face results in the, other. horn 
withing in the motor, whichlin turn releases a catch holding the 


| main switch in, and the latter, of course, breaks its circuit, the 


motor being cut-out as before. The motor runs some seven seconds 
when making and two seconds when breaking the main ‘switch 
during these periods it also winds up the clock, which operates 


continuously. f | 
This clock also is provided with a slipping device to safeguard 


against overwinding. 


JOHNSON & PHILLIPS Patent TIME SWITCH. 


The switch is strongly built and provided with a water-tight 
cover; we understand that it is successfully employed in operating 
arc and illuminating device circuits. 


PARLIAMENTARY. 


Radio-Telegraphic Convention Committee. 


On Tuesday, Sir J. Dickson-Poynder’s Select Committee resumed - 
its sittings. 

Mr. CUTHBERT HarL said he wished to give further evidence 
refuting statements which had been made by previous witnesses. 
Sir Wm. Preece had commented upon the terms of the agreement 
between the Marconi Co. and Lloyd's, but he would like to make it 
clear that the suggestion of the clause for the exclusive use of the 
Marconi system came from Lloyd’s. He thought some of the state- 
ments of Sir Wm. Preece were very remarkable. Dealing with the 
question of the infringement of their patent rights, witness said 
that the clause in their agreement with the Post Office as to their 
patent rights fully protected them. It was evident from the 
decision in the action brought by tbe Marconi Co. against the De 
Forest Co. for infringement of their patents, that his company 
owned the controlling patent. Why they had not been able to stop 
the De Forest Co. from continuing to make the apparatus was 
because the patents were being transferred from one company to 
another, and neither of them had any money, and, as a matter of 
fact, they had not yet been able to recover their costs in 
the action from the De Forest Co. If the Government took 
their patent they would be encouraging a bad policy, and 
would facilitate the interests of competitors. If their 
company did agree to intercommunication, it would cause 
disorganisation and disturbance of their service, and if they did 
not accept the Convention they would lose foreign ships. The 
Convention was a skilfully-designed invention for breaking up their 
monopoly. They did not prosecute companies infringing their 
patent rights because they were companies which did not seriously 
affect them. ! | 

Mr. SYDNEY Buxton asked whether it was a fact that the 
Marconi Co. had been refused another injunetion against the 
De Forest Co. for an infringement of the patent rights, on the 
grounds that they had ceased to use the “combination patents " 
for which the Marconi Co. previously obtained an injunction, and 
witness replied that he was not aware of it. | 

In answer to Mr. ADKINS, Wrrxnss said their view was that they 
were the holders of the controlling patents of wireless telegraphy. 
Why they did nof prosecute Germany for infringing their rights 
was because it was very difficult to take an action against a Govern- 


ment. The Lodge-Muirhead system was an infringement of their 


e 
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righte, but they had not taken steps to reatrain the compauy because 
of the smallness of the company. 

Mr. SypRRY Buxton: Have yon an agreement with the Argentine 
Government dated August 31st, 1906; and should the Argentine 
Government sign the Convention, how will that affect your com- 
pany ?—We have a concession from the Government, and should 
they accept the Convention and the terms of the concession become 
infringed, we, of course, have the right to withdraw from the agree- 
ment. The clause in the Post Office agreement relative to the fact 
that the Government was to do nothing which would infringe their 
patent rights, would, as he told the Post Office at the time the agree- 
ment was entered into, prevent inter-communication. 

Mr. Снлвгкв Ввтонт, F. R. S. E., was also called, and said that 
he considered that wireless telegraphy should be made the subject 
of international control, as it would ensure better working than if 
controlled by a private company. If intercommunication were 
allowed it would break down the present monopoly, aud might 
lead to а reduction in the price of the apparatus and the use of the 
system. He did not think countries or shipping companies would 
agree to accept a system that refused to intercommunicate. 
Witness handed in a letter which he said had been addressed to 
shipping companies, and he contended that in the light of those 
letters it was clear that the articles written in the Germau Press 
maintaining that the English delegates had not looked after our 
interests were not spontaneous. He left the Committee to draw 
their own conclusions. 

Mr. Gwynn: Do you suggest that the Marconi Co. inspired this 
article.—I think the last paragraph in the article is a very 
remarkable paragraph for a German paper to originate, and I lcave 
you to draw your own inferences, 

Replying to Mr. Аркгх5, Mr. BRIGHT said he was strongly in 
favour of the Convention. 

The Committee adjourned. \ 


Third Reading.— In the House of Commons on May 27th the 
London and North-Western Railway Bill, and the London United 
Tramwars Bill were read a third time. 

In the House of Commons on May 23rd the Lancashire and 
Yorkshire Railway Bill, the L.C.C. ‘Tramways and Improvements) 
Bill, and the West Yorks Tramways Bill, were read a third time. 


North Metropolitan Electric Power Supply.—The Metro- 


politan Electric Supply Co. has withdrawn its opposition to this: 


Bill. 


Central London Railway Bill.—It is reported that all opposi- 
tion to this Bill has been withdrawn. 


Electric Lighting Provisional Order (No. 5) Bill.—This 
Bill came on Tuesday before the Examiner for proof of compliauce 
with standing orders and was ordered to be reported to the House. 
It confirms the following orders: Minehrad and Dunster, 
_Somersct —Order granted to the Minehead Electric Supply Co. 
Rhymney Valley and General Electric Supply Co., Lid. Order issued 
to this company in respect of Gelligaer, Mynyddislwyn and 
Bedwellty. St. Albans and Jistrict.—Order amending the St. 
Albans Electric Lighting Order, 1898, and the St. Albans Rural 
Electric Lighting Order, 1905, and allowing the transfer of the 
orders to the North Metropolitan Elect tic Power Distribution Co., 
Ltd. 


Electric Lighting Provisional Order (No. 4) Bill. — On 
Tuesday the Examiner had the above Bill before him and found 
that standing orders had been complied with. ‘The Bill confirms 
an order granted to George Balfour, of 9, Cloak Lane, Cannon 
Street, London, electrical engineer, in respect of the burgh of 
Arbroath. 


Electric Lighting Provisional Order (No. 2) Bill.—This Bill 
to confirm a provisional order made by the Board of Tradc in 
regard to the Rural District of Cork came before the Examiner on 
Tuesday and was ordered to be reported. The order ie granted to 
the Rural District Couacil. 


London Electric Supply Bill.—There was further discussion 
regarding this Bill in the House of Commons on Monday. The 
second reading was agreed to, and the Bill was referred to a Hybrid 
Committee. A motion by Mr. Lloyd-George was agreed to as 
follows: “ That it be an instruction to the Committee that if any 
power be conferred upon the London County Council to transfer 
or leage to any company, local nuthority, body, or person any of 
the powers, duties, or liabilities entrusted to it by this Bill, the 
conditions on which such power shall be exercised shall be embodied 
either in this or a subsequent Bill.” This was agreed to. 


THE LITERARY ENGINEER. 


By A UNIVERSITY LECTURER. 


SoxE superior literary persons deny that technical literature 
has any claim to literature. Sir Alexander Kennedy recently 
reminded us of this fact. In his presidential address to the 
Institution of Civil Engineers, which will be long remem- 
bered because of its literary grace, he used the following 
words :— Literature, I am afraid, disowns us; I have even 


K Ф 


• . t à е * 
heard it denied that the contente of the engineering part of | 


my library could be called books at all in any worthy 
acceptance of the word. . Still, we may claim credit for our 
technical literature as literature, at least in one respect, that 
we use words—often inelegantly, no doubt—to express our 
ideas as clearly as possible.” Praise invariably pleases us. 
If so clever a wielder of the pen is satisfied with the expres- 
sions often seen in technical literature, the writer has 
possibly set himself an ungrateful task. Conscious of his 
own weakness, he dares to complain that in the crowded 
curricula of our colleges there is no opportunity given to the 
engineering student to cultivate the art of essay writing. 

Somebody once said that “ Poets are born, not made.” 
In a recent interview, Lord Hawke made the same remark 
about cricketers. Its application to literary work is hack- 
neyed. But surely a man possessing imagination must, with 
practice, be capable of clear literary expression. The 
engineer invariably exercises his inventive powers, his 
patience and his ability for a certain type of constructional 
effort when engaged upon a design. But he frequently 
lapses into phraseology full of grammatical errors, when 
called upon to describe his work. As a rule, clear and force- 
ful expressions are absent from his writings. Technical 
literature proves that the members of our profession are 
peculiarly indifferent to the codes of grammar and idiom 
established by the masters of literature. 

Mr. Clarkson, of Chelmsford, is really responsible for 
these few notes on a subject which has been present in the 
writer’s mind for many months. Sir Alexander's address 
provided food for reflection. It was Mr. Clarkson who 
crystallised these thoughts. He recently criticised the 
literary aspect of a technical paper. He was bold enough 
to do it in public. He quoted one sentence from a recent 
contribution to the literature on road locomotion. The 
author is a well-known consulting engineer. And this is 
the sentence. 
possibilities as the adaptation of the high-grade, high-speed, 


high-power, light-weight petrol prime-mover to the heavy. 


arduous, continuous, exacting work of the commercial 
operation of the motor-omnibus on common roads." "The 
readers of the Daily Mail would be delighted with such 
words. Mr. Clarkson said that he was greatly taken with 
“the string of adjectives.” That sentence will be, in all 
seriousness, included in the Proreedings of an engineering 
institution. Future generations of engineers will stare 
stupidly at it. They will be grateful that, in their day, 
the Proceedinys are edited. 

The writer’s art has been defined as “the art of putting 
sound sense in pure language.” It is difficult to acquire. 
Some of us go through life haunted with the regret that we 
did not practice the art when young. We shonld have had 
fewer misunderstandings; the lawyers would have been less 
busy. Vagueness and obscurity in the expression of our 
thoughts cause members of the so-called learned” pro- 
fessions to look down upon us.  Lucidity is the mental 
lubricant which so many of us lack. 

At a recent meeting of the American Society of Civil 
Engineers, Mr. Bernard Green expressed views worthy of 
notice. Engineering literature," he said, “descriptive or 
critical, of undertakings or accomplished works, or of the 
experiences of difficult construction, is thin and scarce. 
Engineers have not written enough, do not write well 
enough, and do not like to write because they do not know 
how. That is because of the insufficient training of the past 
generation that prevented ease and flaency in writing by 
one intensely engaged in practical work. Consequently, 
many valuable experiences and ingenious accomplishments, 
which might have been invaluable to others and to the 
world. have lived and died in the memories of the engineer 
geniuses, to whom the labour of concise and readable records 
was irksome and laborious."  Clearness of expression ig 
seldom obtained by the engineer-author. His chief charac- 
teristic is the long involved sentence. It is a great mis- 
fortune. Author and reader suffer. 

The confusion of tenses is a peculiarity at times very 


noticeable in technical literature. Verbatim reports reveal 


some pathetic examples. Another peculiarity of the 
engineer-orator is the remarkable change of the pronouns. 


„There is no example so instructive in 
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than go to new types as they recommend.” Above all else, 
the engineer- author loves the split infinitive. To clearly 
show,” is a popular phrase, but he who uses it is a literary 
hooligan. Metaphors are usually absent from the engi- 
neers manuscript. For metaphors require literary 
imagination. E 

One holding à Doctor's degree is guilty of the following 
gem :—" The thin end of the wedge of competition that has 
been inserted, has served to awaken considerable dormant 
energy, the fruit of which cannot be estimated." Confusion 
of terms is often noticeable when the anslogy of the water 
pipe is uged by electrical engineers. 

Some young engineers at collere may read these few 
notes. Let the writer humbly advise them to peruse 
Macaulay, Burke and other classical authors. It is time 
well spent. They may then get into the habit of writing 
and speaking good English. It is acquired more readily 
in the days of our youth. To be able to express thoughts 
readily and clearly is an advantage which is not understood 
in early life, but the man who can do so invariably obtains 
what he wants. 

If only subscribers could read all of the contributions 
which are fired into the room of the editor of a technical 
paper! They would then have some knowledge of the debt 
which they owe to that long-suffering individual. Some- 
times the alterations which he suggests are acceptable to the 
engineer-author. Frequently the whole story must be 
re-written in order that it may march. But he does a 

work, this unknown potentate with the blue pencil. 
Some of our technical literature is pruned in the proof until 
it is grammatical. When the blue pencil is used more ruth- 
lessly, we shall read really good English in our engineering 
journals ; and we may then unconsciously get into the habit 
of writing something less grating to the nerves of the cultured 
than our usual efforts. The responsibility of the universities 
in this matter is great. No man should obtain a degree who 
cannot express himself correctly in his mother tongue. 
And this of itself seems to be sufficient argument 
for the thesis, or essay, upon some engineering sub- 
ject, which the writer dares to advocate. He knows that 
such an exercise when at college would have assisted him 
greatly in the painful, and almost despondent efforts which 
he now makes with tongue and pen. We are all anxious 
to raise the status of our profession. A future generation 
will obtain the benefit of our endeavours. Some of us are 
conscious of the fact that, despite our perseverance, we can- 
not learn the art of correct literary expression. We are too 
old. The younger men may commence earlier in life. We 
trust that they will then succeed. 


REVIEWS. 


Allernating-Current Motors. By A.S. MCALLISTER, Ph.D. 
oe The McGraw Publishing Co. 1906. Price 
00 net. 


Dr. McAllister is to be congratulated on having produced 

à work of great merit, which will be most useful to students 
and engineers, He discusses almost every practical type of 
alternating-current motor. In his preface he states that, in 
his opinion, much of the difficulty that students experience 
Ш understanding alternating-current phenomena is due “ to 
| coo use of mathematical questions as an end rather 
a means. It is believed that mathematics should be 
employed merely as a shorthand method of stating facte." 
E = Jom issue with Dr. McAllister on this point, as it 
7а Же too low а view to take of mathematics. It 
= useful ав a shorthand method of stating facts, for 
in nis 1 + 2 + 8 = 6, but surely it is also useful 
buit cting the performance of machines before they are 
„or the attenuation of the signals in an Atlantic cable, or 
making calculations as to the mechanical and electrical 
ра in machines and cables. An easy way of getting 
лон at the Institution of Electrical Engineers is to 
uid er mathematics, and to praise common sense— 
ule two were divorced from one another. 


i We fancy, 
^ Instance, that the common-sense financier attaches con- - 


siderable importance to the calculations of engineers like 
Steinmetz, Blondel or Jona in connection with high-tension 
transmission. | 

A little further on in his preface the author recovers 
himself, and we agree entirely with his method, which he 
states as follows :—'* Wherever mathematical equations are 
employed, the assumptions upon which they are based are 
definitely stated, and the inaccuracies in the assumptions 
and limitations in the equations are carefully noted, while 
the results obtained from the transformed equations are 
interpreted with due regard to the inaccuracies and 
limitations." 

A book of this nature is of necessity a trifle dull. As a 
general rule, it is advisable for authors to call attention to 
the “plums” in their books. The present work may be 
compared to а good substantial pudding, which cannot 
possibly be eaten at one meal, and the dainty eater expe- 
riences difficulty in finding any plums. When the pudding 
is finished there is a good deal left on the plate which Ше. 
reader is not prepared to swallow, but the residue is quite 
microscopic when compared, for example, to that left after 
reading some of the theoretical papers written by sclf-styled 
* practical men " who have expended large sums of money 
in developing, sometimes in curious directions, alternating- 
current motors. 

It may be useful to the reader to point out a few minor 
blemishes—we have not been able to find any major ones—in 
this book. It may also be useful to the author in view of a 
second edition—only, we hope he will not forget to put in 
plums next time. 

On page 98 a very primitive formula is given for 
calculating eddy-current loss. To anyone who does not 
know the paths of the eddy currents in an iron sheet, the 
mere statement that the alternation of the flux of induction 
in the sheet causes “a minute value of E.M.F. which tends 
to send current through the conducting material of Ше. 
sheet can convey no picture of what is happening. Then 
“this current in its passage through the sheets” (the 
italics are ours) is not the ordinary conception of what 
happens. In this country the sheets are more or less 
insulated, and we consider an eddy current as confined to 
one sheet. We cannot accept the formula given, even 
although it is multiplied by a coefficient which can be varied 
to suit the fancy of the engineer. On the same page the 
fact“ is stated that 1 ampere-turn produces 47/10 lines per 
centimetre cube in air. If this were literally true, the 
calculation of coefficients of self-induction would be as simple 
as the multiplication table. 

On page 99 the “ equivalent " network of an ideal trans- 
former is given without proof. Possibly it may be all right, 
but a mueh simpler one was published a year or two ago. 
On page 131 we come across the curious phrase,“ cord of 
angle," for chord of the angle." We suppose this is 
Roosevelt spelling. Оп the same page, when talking about 
the magnetic field in the air-gap of a polyphase induction · 
motor, it is stated that the space distribution of the flux 
must be similar to the shape of the applied E. M. F. wave. 
This is only true when the resistance of the stator windings, 
and the effects produced by hysteresis, are negligible. 

On page 152 it is stated that the “capacity” of an 
alternating-current generator can be represented by the sides 
of a polygon—a curious use of the word capacity to denote 
the effective mesh E.M.F. On page 174 a table is given of 
the “ratio of effective armature resistance to its true 
generator value "for polyphase rotaries. After some thinking 
we found that this meant the ratio of the watts expended 
in heating the armature, to the watts expended in heating 
the same armature when only the direct current was flowing 
in it. 

This ratio is the same as that given for a three, four and 
six rings rotary. For two rings we get 1°38, but the author 
gives 1°39. He assumes as usual unity power-factor and a 


100 per cent. efficiency, but it is just as easy to calculate the 


values for any power factor and any efficiency. А slight 
variation in either alters the numbers considerably. The 
numbers given at the bottom of this page seem to want 
checking. The reciprocals of 2:66 and 8:76 are given as 
0:37 and 0°26, instead of 0°38 and 0:27. А slight arith- 
metical inaccuracy may seem a small point—bnt when the 
mathematical formula is omitted we need to be cantious in 
E 
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what we swallow. The author has put the reviewer to a con- 
siderable amount of trouble to verify his resulta and to find 
out what they meant. 

The mathematical equations have been carefully checked, 
but there are four misprints in (145) and (146). On page 
204 the mathematical symbol for infinity is placed on its 
head, and is made to do duty as the symbol for an angle. 
In this country we prefer to talk about motors in cascade 
rather than in concatenation or in tandem. The former 
sounds too like cachinnation to be pleasing to English ears, 
and the analogy with a chain is somewhat far-fetched. 


Turbo-Dynamos und Verwandte Maschinen. By Dr. F. 
Niethammer, Zurich: Fritz Amberger. Price 10 fr. 


Although this book consists of only a few pages of large 
print, it contains a very large amount of skilfully condensed 
information on direct and alternate current turbo-dynamo 
design. To attain this result, the writer assumes a fairly 


complete acquaintance with the ordinary design problems, 


and keeps strictly to the discussion of the new difficulties 
introduced by high-speed working, and even some of these 
points are partially covered by references to other publica- 
tions of tlie author on the subject. 

The illustrations are exceptionally numerous and detailed, 
and often take the place of pages of explanation. 

The first 60 pages of the book deal with multiphase 
alternators under the headings of : Mechanical construction, 
mechanical stresses and their calculation, electric and 
magnetic dimensioning, and a useful table of data of some 
65 existing single and polyphase alternators and high- 
speed asynchronous motors is given. 

The second part deals with direct-current turbo-generators 
under the headings of : Commutation, mechanical construc- 
tion and electrical design, and it includes a table of dimensions 
of high-speed dynamos and rotary converters. 

Ventilation, balancing, noiseless running and testing are 
also discussed in separate short articles. 

In the opinion of the author, although perfectly reliable 
types of turbo-generators are at present on the market, it 
would be in the interest of safety of operation and length of 
life of the electrical portions, if the present high turbine 
speeds could be reduced by half. He points out that this 
would involve only a very slight increase in cost, because 
less expensive material could be used and the cost of labour 
would be reduced. 


The Commercial Oryanisation of Engineering Factories. 
By Henry Spencer, London: E. & F. N. Spon, Ltd. 
1907. Price 108. 6d. net. 


The importance of system for the control of engineering 
works will scarcely be contested in these enlightened days, 
and it is essential that books of reference, setting forth 
modern practice, should be available for managers and others 
holding responsible positions in manufacturing concerns. 

The work in question covers the ground thoroughly, 
and a very workable and efficient system is fully detailed 
by the author. The following points occur to us, how- 
ever, with regard to the procedure, which might be simplified 
or altered with advantage :—(1) It would seem advisable 
to embody a note on the Outdoor Workmen’s Requisition ” 
limiting the value of the goods to, say, 108.,or some such small 
amount; (2) the usefulness of the“ Monogram Rubber Stamp, 
mentioned on page 27, would be much enhanced if the date 
were included ; (8) special material should not remain in the 
stores, but be sent at once to the foreman concerned, who 
should be provided with a lock-up enclosure in which to lay 
out work waiting to be operated upon ; (4) job cards are 
now often issued from the manager’s office to the foremen, 
with drawings and other instructions, the material cards 
being sent in duplicate to the storekeeper, who forwards one 
copy with the material to the foremen ; the job cards are 
suitable for either day or piece-work, and the back of each 
material card is arranged for the purpose of returning 
material to the stores when necessary. This system haa 
much to recommend it, as the clerical work of the foremen is 
thereby greatly reduced ; (5) the plan of allowing workmen 
to book their own time (see time slip, fig. 71), even if 
initialled by the foreman, is open to abuse; (6) the time for 


a bonus piecework job runs on until the starting of the 
next job; surely it is better to clock “off” one job and 
don“ for the next, thus any waste of time in changing will be 
shown by the time records and will form a useful indication of 
the foreman's efficiency; (7) the author advocates “ tilting "' 
drawing boards for the draughtsmen. These appliances are 
more convenient to work upon than the ordinary table, but 
their use prevents the obtaining of a clear view over the 
office by the chief draughtsman, and is, therefore, open to 
objection; (8) With regard to the car specifications index, 
fig. 48, it would appear advantageous to number each car, 
and index under these numbers, as the cars are certain to 
change hands, with resulting delay in tracing the records; 
(9) The reference numbers consisting of a letter over the 
drawing number (see fig. 43) might be used for pattern 
numbers and job numbers with advantage, further, by 
stamping each part which is not cast, these numbers could 
be used by customers in ordering replacements; (10) Most 
of the readers of such works as the treatise under review are 
in a hurry, and for this reason many passages might have 
been expressed more simply and at less length. 

Apart from the above points, which are none of them 
vital, Mr. Spencer’s book will form a useful guide in organ- 
ising an engineering factory, and if the procedure he recom- 
mends he carried out, success should certainly result. 


\ 


A SUB-CONTRACTOR'S LIABILITIES. 


[FROM OUR LEGAL CONTRIBUTOR. | 


CERTAIN queries and answers which have recently appeared in the 
columns of the ELECTRICAL Review appear to show that the legal 
position of an electrical firm who undertake a wiring contract, or 
a contract to erect ап electric lighting installation, is not always 
satisfactory. Assume that he is employed to carry out work ina 
building which is in the course of erection, it is necessary to inquire 
whether he is responsible to the builder or the building owner. If 
he is actually employed by the builder, the question may arise 
whether he can look to the building owner for payment in case the 
builder is unable to meet his liabilities; while, on the contrary, he 
may desire to pursue а remedy against the builder if the financial 
position of the building owner proves unsound. 

Numerous other legal questions may nave to be considered 
in relation to a wiring contractor. One of his workmen is 
injured in the course of his employment. Who is responsible, the 
wiring contractor or the person who employs him? A fire takes 
place in consequence of a short circuit. Is the wiring contractor 
responsible? There is delay in carrying out the work owing either 
(a) to a default on the part of the wiring contractor; (b) to default 
on the part of those who were to prepare the building or other 
premises in which the installation was to be laid down. Ів the 
wiring contractor responsible in one case or the other? 

It is proposed in the course of the present article to discuss 
some of these questions in their legal bearing, illustrating them so 
far a8 possible by reference to decided cases. While there have 
not been many decisions relating specifically to wiring contractors, 
much assistance may be derived from cases which have arisen in 
relation to building contractora and sub-contractors; for the sub- 
contractor who undertakes some part of the decoration work 
required for the completion of & large contract is in a position,very 
similar to that held by a wiring contractor. | 

(a) Employment of a Wiriny Contractor.—Generally speaking, 
where there is no stipulation against sub-contracting, a contractor 
may employ sub-contractors. So, if a builder were employed to 
build a house titted and ready for electric light, and the contract 
did not prevent the employment of a wiring contractor, it is appre- 
hended that the necessary sub-contract might be entered into. 

A building contract, however, usually contains a clausc to the 
effect that the builder shall not, without the written consent of 
the employer, employ a sub-contractor for the execution of the 
works or any part thereof (“ Hmden's Building Contracts,” 4th 
edition, p. 40). The wiring contractor would, therefore, act 
prudently in making inquiries as to whether the builder who 
employs him is authorised to do so by the head contract. ` 

It was held in a Canadian case (Ryan v. Willoughby (1900), 31 
Can. S.) that where a contract with a municipal corporation pro- 
vided that the contract should not be sub-let without the consent 
of the corporation, and the sub-contract contained a clause to the 
effect that it was made subject to all the terms and conditions of 


the head contract, it was held incumbent on the contractor to 


obtain the consent of the corporation before sub-contracting, and 
if he failed to do яо he could not maintain an action against the 
proposed sub-contractor for not carrying on the portion of the 
works which he agreed to do. Whether the principle of this 
case is applicable to the relationship of builder and wiring con- 
tractor is a question which is difficult of solution; but at any rate 


it illustrates the necessity of a wiring contractor making sure of his 
position, 
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(b) Remuneration—The question—who is the sub-contractor to 
look to for his remuneration—naturally turns upon the conditions 
of his employment. In the ordinary form of such an agreement (see 
Emden, supra., p. 400) a clause is inserted providing that the 
builder will pay to the sub-contractor '' the sum of £ when the 
architect (or engineer) for the time being of the said corporation 
(i. e., the building owner) shall have certified in writing that the 
said work has been finished and completed to his satisfaction.“ 
Other terms are sometimes inserted providing for payment by 
instalments. | 

The question of liability largely depends upon whether the 
builder was constituted the agent of the employer to employ the 
sub-contractor or to purchase goods from him, and to establish 
priority of contract between the employer and such sub-contractor 
(Emden, ib., p. 40). Where the defendant (a building owner) 
entered into a contract with a builder, by which the latter agreed 
to build a house for him under the supervision of an architect, the 
contract provided that the provisional sums for goods to be ordered 
from special artists or tradesmen, should, as the architect should 
certify, be payable by the builder or the building owner. Special 
goods according to a particular design were ordered by the builder 
from the plaintiff, who was a metal worker, and the architect 
certified the sum for these goods as due from the defendant to the 

laintiff, deducting the amount from the certificate given to the 
builder. It was held that the plaintiff was entitled to recover 
this sum direct from the building owner. In the absence of such 
a clause, a specialist or sub-contractor would be compelled to look 
for his remuneration [to the person who directly employed him, 
namely, the builder. 

Trouble frequently arises in cases where, owing to the insolvency 
of the builder, the sub-contractor is compelled to look without 
success to the building owner. By means of a special clause this 
difficulty may be obviated. Бо in i» re Wilkinson, ex parte Fowler 
((1905) 2 K.B.) a district council entered into a contract with a 
contractor for the construction of certain sewage works. The con- 
tract provided that certain machinery for the works was to be 
supplied to the contractor by certain specified firms, and that “if 
the engineer shall have reasonable cause to believe that the con- 
tractor is unduly delaying proper payment to the firms supplying 
the machinery, he shall bave power if he thinks fit to order direct 

yment to them.” The contractor having become bankrupt, it was 
held that the engineer had power to direct the paymcute to be 
made to the machinery firms direct. Mr. Justice Bigham said: “I 
think the clause means that if the persons supplying machinery to 
the contractor for the purpose of the contract are not promptly 
and properly paid by him, they can apply to the engineer, and 
then it shall be competent for the engineer to intervene, and by a 
proper certificate given in that behalf to require the Council to 
pay to the machinery firms the amount of their accounts directly— 
that is to say, not through the bands of the contractor at all, but 
the money is to be paid directly by the Council to the machinery 
firms.” A little combination on the part of wiring contractors 
might have effect to secure the insertion of some such jclause in 
their contracts. 

(с) Liabilitics for (i) Dili. If an employer reserves to himself 
the right of employing specialists to do any portion of the work 
on a large contract, һе does not thereby give any implied under- 


taking to the head contractor that he will be responsible for any 


damage caused to the builder by any delay or detault on the part 
of the specialists. In the. case of Mitchell v. Guildford Union 
(68 J.P. 54), a builder undertook to do the whole ofa certain 
piece of work for acertain sum, but part of it was to be done by 
specialists. The builder undertook to finish the work by a certain 
date unles he was hindered by (inter alia) delay on the part of the 
engineers or other specialists. The builder was not to be liable for 
any defects in works provided by the specialists, unless by the 
reason of contributory negligence on his part, or his having paid 
any final balance to the specialista without first having the architect's 
written authority to do so. In the course of the work there was 
delay on the part of the specialists whereby the builder suffered 
damage. The builder brought an action tor breach of contract 
against the building owners, alleging that under the contract and 
specification there was ап implied promise on the part of the 
building owners that the delivering and pricing should be done at 
such reasonable times as to enable the builder to complete his 
work within а reasonable time thereafter, and that the building 
owners had broken one or both of these implied promises. It was 
held that on the proper construction of the contract and specifica- 
tion there was no such implied promise, and that there was no 
breach of contract on the part of the building owners affording the 
builder a right to damages. Ав a general rule, however, the sub- 
contract contains a clause to the effect that “the sub-contractor 
shall pay to the contractor the sum of £ as liquidated 
damages, and not by way of penalty, per day for each day after the 
day of that the work shall not be finished or complete, 
and it shall be lawful for the said contractor to retain the said 
sums out of any money payable to the sub-contractor.” ) 
(ii) Negligence.—The liability of а sub-contractor for negligence 
їп carrying out his work, or for damages which are caused as а 
result of that negligence, is very similar to the liability of a head 
contractor, Indeed, this part of our subject might be considered 
wholly apart from the question of sub-contracts. Asa general rule 
the contractor insists upon the insertion of an indemnity clause. 
The effect of such a clause will be presently considered. 
When a contractor is employed to do a specified piece of work, 
and, even after the lapse of some time, damage is occasioned 
through his negligent omission, he may be held liable. Soa wiring 
contractor might be held responsible for a short circuit which was 


‘caused by his faulty workmanship. In a Scotch case the stock in 


a shop having been injured by an overflow of water from a house 
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above, the proprietor of the house, who had been found liable for 
the damage caused, sued a plumber who had been employed by him 
to alter and repair the pipes in the house four years before the 
overflow, for repayment of the sum of damages and expenses paid 
by him, in respect that the overflow had been oocasioned through 
his insufficient and defective plumber work. It having been proved 
that the flow was due to an imperfectly secured pipe, the plumber 
was liable for the expense to which his employer had been put. 

Before deciding whether a wiring contractor is liable, strict 
regard must be had to the terms of his employment. In a recent 
case, Fulham Borough Council v. National Electric Co. (1906) 70, 
J.P. 55, a contract for the installation of electric light in a building 
to be used for the purposes of public baths and wash-houses pro- 
vided (inter alia) that Tnat the whole of the work is to be carried 
out in accordance with the existing rules as framed by the Phenix 
Fire Office " Rule 5 of these rules provided that Where 
a system of metal tubes is employed, the metal tubes should be 
earthed, except in those cases where earthing would not be 
desirable.” 

A system of metal*tubes was employed in the work, and, in con- 
sequence of such tubes not being earthed, a bather received an 
electric shock which caused his death. The local authority, which 
owned the baths, paid damages in respect of his death. In arbi- 
tration proceedings, in which the local authority sought to recover 


the sum so paid from the contractors, the arbitrator found 


that earthing the tubes would not bave been desirable so far as risk 
of fire was concerned, but would, in fact, have been desirable so 
far as risk of accident to bathers was concerned. It was held, upon 
the hearing of aspecial case stated by the arbitrator, that inasmuch 
as the insurance company’s rules were framed for the prevention of 
fire, and earthing was not desirable for that purpose, there had been 
no breach of contract, and that, therefore, the wiring contractors 
were not liable. 

(tit) Workmen’s Compensation.— Questions of great and increasing 
importance arise in relation to the liabilities of contractors and 
sub-contractors under the Workmen’s Compensation Acts. It is 
manifest that, in a case where a wiring contractor employs men 
upon a big job, he is exposed to a very serious risk. His men 
must often climb to dizzy heights in carrying out their work, and it. 
is important to reflect that the wiring contractor hae in general no 
power or authority to take any step which will minimise the risk 
of accidents. ) 

The necessity for his entering into some definite arrangement 
with the head contractor was illustrated in a very recent case 
(Greenwood v. Hawkins, 23 T.L.R.,72). There a builder agreed to 
employ а sub-contractor to do the carving. Tbe written order which 
constituted the contract, concluded: You agree in accepting this 
order to sign and send per return of post the enclosed accident 
indemnity.” The document in question was to hold the builder 
harmless agninst all claims under the Workmen's Compensation 
Act, 1897, by any person in the defendant's employment upon such 
work in respect of any accident. The defendant did not return any 
answer to the order, nor did he sign the indemnity form, but he 
went on with the work. An accident happened to a workman 
employed by him upon the work for which the contractor had 


to pay compensation under the Act of 1897. The con- 


tractor claimed indemnity from the defendant. It was held 
that the defendant executed the work upon the footing of the 
order given to him by the contractor and of the indemnity enclosed 
with it, and that he was liable to indemnify the contractor. 

It may be mentioned, in this connection, that by Sec. 4 (1) of the 
Workmen's Compensation Act, 1906, which is to come into force iu 
July, 1907, while liability is expressly placed upon the head con- 
tractor where there is a sub-contract, nothing in the section is to 
be construed so as to prevent a workman recovering compensation 
under the Act from his immediate, instead of his more remote, 
employer. Further, the principle of indemnity is recognised in 
sub-Sec. (2). А 


BUSINESS NOTES. 


Dissolutions and Liquidations.— NATATL, COPPER 
BvxpicATE, Lrp.—This company is winding up voluntarily, with 
Mr. В. F. Masterton as liquidator. li 

SiNGoPHONES, Lrp.— Creditors are to send particulars of their 
debts, &c., to E. O. Pegler, 60, Watling Street, E.C., the liquidator, 
by June 22nd. | 

BUCHHOLTZ REVERSIBLE TURBINE SYNDICATE, Ltp.—This com- 
pany is winding up voluntarily, with Mr. G. Noble, 32, Poultry, 
E.C., as liquidator. Mr. John Ward, of 4, Bennett Street, 
St. James’s, 8.W., has been appointed as receiver on behalf of the 
debenture-holder. 

IMPROVED ELECTRIC Suprrres, Lrp.—First meetings of 
creditors and contributories are p, a held on June 18th, at 
Bankruptcy Buildings, Carey Street, W.C. 

McGurax MABOFACIURING Co., Lrp.—The London Са: 
notifies the release of liquidator (F. W. Pixley, 58, Coleman Street, 
E.C.) on April 15th. l 


Book Notices.—“ Armature Construction.” By H. M. 
Hobart and A. G. Ellis. London: Whittaker & Co. 1907. 15s. net. 

“ Essais des Machines à Se: Ch. 8 et erae By P. 
Bour on. Paris et Liége: Ch. Beranger. Р 

E the Progress of Electrical Enterprise.” By E. Garcke, M. LE. E. 
London: The Electrical Press, Ltd. 18. net. 5„ 

“Dynamo and Motor Attendants and Their Machines. By 
F. Broadbent, M.LE.E. Fifth edition. London: 8. Rentell an 
Co., Ltd. 1s, 6d. net. „ А 
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Brush Contracts.— The following contracts have been 
placed with Tum Ввоѕн ELEOTRICAL ENGINEERING Co., LTD. :— 
For the Kidderminster Electric Lighting and Traction Co.—500-x w. Brush 


steam engine and dynamo. 
For Belfast Corporation tramways.—25 Brush single trucks. 


Surface Condensing Plant.—Messrs. WILLANS AND 
RoBiNson, Lrp., of Rugby, have recently received orders for their 
surface condensing plant as follows:— 

Two complete sets to condense 20,000 lb. of steam each per hour, for the 
Wolverhamption Corporation. 

One set to condense 20,000 Ib. of steam per hour, for the Dublin United Tram- 
ways (1902) Co. 

One set to condense 20,000 lb. of steam per hour, for the Cheltenham 
Corporation. 

These orders bring the total number of Willans surface con- 
densers built during the past two years up to 53, representing about 
1} million lb. of steam to be condensed per hour. 


Catalogues and Lists.— Тнк British Тномвом- 
Houston Co., LID., Rugby.— Illustrated pamphlet No. 203, 
describing their continuous and alternating current fan motors and 
exhaust fans. 

Messrs. MATHER & Pratt, Lrp., Salford.—Large stout show- 
card, illustrating photo-process blocks of some of their various elec- 
trical and engineering manufactures—generators, motors, turbine 
pumps, electric locomotives, turbo-generators, gas engines, &c. A 
view of the main erecting shop at the new works occupies a central 
position. 

Messrs. J. C. LYELL & Co., Lro., 55, Victoria Street, West- 
minster.—Four-page illustrated publication giving particulars of 
the new “ Verdol" accumulators, which they have just introduced 
into this country, and for which they are sole British agents. 
Several novel points are claimed in the construction of the accumu- 
lator. The plates present a very large active surface, and are 
claimed to stand very rapid charging or discharging without 
“buckling ” or the paste crumbling or falling out of the grids, and 
they are free from consequent short-circuiting.“ They are further 
claimed to show a very great saving in size and weight as compared 
with other makes of a similar capacity. The ''Verdol" batteries, 
together with & number of other electrical and automobile novelties, 
are being exhibited at the “Travel ” Exhibition, Horticultural Hall, 
Vincent Square, Westminster, which is to close on June 8th. Prices 
are given of ignition accumulators for automobiles and explosion 
engines, also compound accumulators. 

BnrrisH INSULATED AND HELSBY CABLES, LTD., Prescot.— 
Twenty-four page brochure giving excellent illustrations, 
descriptive matter and tabulated sizes and prices, of their Prescot 
noiseless paper pinions. 

Messrs. BRUCE PEEBLES & Co., Lrp., London.—Finely illus- 
trated show-sheet, illustrating some of the finer examples of 
electric power plant put down by them. Photographic half-tone 
views are given of the Durham Collieries turbo-alternator power 
station, the North Wales power station, motor-converter plant of 
the Great Western Railway, colliery electrical equipments, also of an 
aisle in the East Pilton works of the company. This sheet has been 
specially prepared for hanging in the showrooms of electricity 
supply and like concerns. 

UNION ELECTRIC Co., Lro., Park Street, Southwark, S.E.— 
Illustrated list No. 1,362 just issued giving information, prices, &c., 
of the Union” pure carbon arc lamps for photographic work, also 
copying and printing enclosed arc lamps (direct current), and 
copying and printing lamps differentially wound with open arc add 
parabolic reflector. The company have done a good deal in the 
way of photographic arc lamps for various classes of work, as a 
result of which they have now issued this list of their standard 
patterns. 


Тнв Exvxcrricat Co., Lro., Charing Cross Road, W.C.—New 
leaflet No. 239, giving prices of several types of Imperial" con- 
tinuous-current fans. 

Messrs. E. A. G. v. KOLBEN & Co., 20, Budge Row, E.C.— 
Pamphlet No. 51, giving full and illustrated description of their 
searchlight projectors. | 


Trade Announcements.—TxHE Vincit Co., LTD., of 
117в, Queen Victoria Street, E.O., have been recently appointed 
the sole agents in Great Britain, Ireland and the Colonies, for 
the Vienna Carborundum Works, manufacturers of carborundum 
and Electrite.” The latter is a new production from the electric 
furnace, having certain qualities not possessed by carborundum, 
which makes it 4 more ideal abrasive for the produotion of grinding 
wheels, &c. The Vincit Co. hold & large stock of both carborundum 
and “ Electrite “ cloth, paper, wheels, grain, powder and files. We 
have received а 24-page pamphlet relating to the specialities. 

Messrs. Royce, Lro., of Trafford Park, have appointed Mr. C. S. 
Mallett to represent them in the London and south-east country 
district. Mr. Mallett, who has had a life-long experience of elec- 
trical engineering, for some years occupied the position of works 
manager of the company’s electrical works, and later acted as its 
purchasing agent. He is fully conversant with the latest practice 
as regards the construction and installation of electrical кш 
plant of all types, motor driving, &., and the construction an 
installation of electrically-driven cranes and lifting appliances, 


transporters, capstans and other labour-saving ‘devices. His 


address, pro tem., is 7, Queen's Gardens, Tetherdown, Muswell Hill, 
London, N. 

Mr. Азнвү W. WARNER, A.I.Mech.E., of Norton, near Stockton- 
on-Tees, has recently been admitted into partnership in the firm of 
A. Haacke & Co., the well-known boiler and pipe coverers, &c., 
Mr. Warner has had 10 years as manager of this firm in London 


L 


Glasgow and West Hartlepool. It is intended to turn the firm 
into & limited company during the present year, but probably there 
will be no public issue of the shares. | 


Bankrnptey Proceedings.— F. WILLIAMS.— Francis 
Williams, electrician, 17, Orchard Road, Bemerton, Salisbury, 
whose statement of accounts appeared in the ELECTRICAL REvIEW 
last week, was examined at Salisbury on May 23rd. Debtor stated 
that he commenced business in 1901 with a borrowed capital of 
£16. He did the free wiring for the Salisbury E.L. Co., he finding 
the material and labour, and being paid so much per light; 18 
months ago the arrangement ceased, and since then he had found a 
difficulty to make both ends meet, He added that he had had bad 
luck with his wire, which was breaking down all over the city. He 
paid top price for it, and through it going wrong his reputation 
had been injured. The examination was closed. 

G. & J. S. Rosson (Robson, Robson & Co., electrical engineers, 
Newgate Street, Newcastle-on-Tyne).—June 13th is the last day for 
receipt of proofs for intended dividend. Trustee, T. Leman, 1, 
St. Peter’s Church Walk, Nottingham. 


An Electrical Development Creed.—Prizes aggre- 
gating $250 have been offered by the Co-operative Electrical 
Development Association of America, to whose work we have on 
several occasions made extended reference, for the composition of the 
Electrical Co-operator’s Creed.” The object is to give the best 
possible brief expression to the idea and purpose of the Association. 
The first prize is $100 ; second, $50; third, $25; and there are 
three of $15 and three of $10. Competition is restricted to men 
interested directly or indirectly in the electrical business. The 


winning compositions will be printed in pamphlet form and distri- : 


buted at the Wasbington convention of the National Electric Light 
Association next week. According to the Western Electrician the 
following is a “Credo” by Mr. E. О. Grover, which is given as 
suggesting the character of composition wanted :— 

" I believe in the goods I am selling, in the firm I ата working 
for, and in my ability to get results. I believe that honest goods 
can be sold to honest men by honest methods. I believe in working, 
not waiting, in laughing, not weeping, in boosting, not knocking, 


and in the pleasure of selling goods. I believe that a man gets 


what he goes after, that one order to-day is worth two orders to- 
morrow, and that no man is down and out until he has lost faith in 
himself. I believe in to-day and the work I am doing, in to- 
morrow, and the work I hope to do, and in the sure reward which 
the future holds, I believe in courtesy, in kindness, in generosity, 
in good cheer, in friendship, and honest competition. I believe 
there is an order somewhere for every man ready to take one. I 
believe I'm ready right now.” 


LIGHTING and POWER NOTES. 


Abram.—The U.D.C. on May 22nd sealed an agreement 
for the transfer of the E.L. order to the Lancashire Electric 
Power Co. 


Barking.—A L.G.B. inquiry was held on the 27th 
inst., into the Council’s application for sanction to the borrowing 
of £1,500 for electrical extensions; the application was opposed by 
the Ratepayers’ Association. The extension will enable the 
Council to supply a manufacturing firm which has agreed to take 
100,000 units per annum. 


Birmingham.—The accounts of the electricity depart- 
ment for the year show that the total number of units sold amounted 
to 10,887,684, and the money value £103,341, compared with 
5,383,904 units and £75,094 respectively in the previous year. Of 
the total number of units 7,009,602 were for lighting and power 
(excluding tramway supply), and 3,878,082 for tramway supply. 
The revenue account shows a credit balance of £54,411, against 
£41,457 in the previous year. After payment of interest and 
sinking fund charges amounting to £46,698, the net surplus profit 
amounts to £7,713, against £6,097 in the previous year. Taking 
into account the heavy interest and sinking fund charges on ca ital 
expenditure, a large part of which became remunerative only from 
January last, the Committee regard the result as a satisfactory one. 
During the year works coste have fallen from 1°45d. to 1:06d. per 
unit, due to the more efficient working with the Summer Lane 
station. The net increase in lamp and motor connections during 
the year equalled 63,019 16-c.P. lamps, and included 2,570 н.р. in 
motors connected. The total number of 16-c.». lamps or their 
équivalents now connected amounts to 211,843, in which is included 
6,006 E.. of motors. 


Brighouse.—The T.C. has appointed а Committee to 
complete negotiations with the Yorkshire Electric Power Co. for a 
supply of electricity in bulk. 


Carmarthen.—The T.C. has submitted the E.L. scheme 
repared by Messrs. J. B. Saunders & Co., Cardiff, to Messrs, 
edhurst & Lloyd, for their report, before signing а 14 years con- 


tract with the firm. The maximum price for ligh is to be 5d. 
er unit, and for power the charge is to be ond or 9d. per unit. 
D verhead wires are to be used, ` 
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Cambridge. The C. C. has been recommended to put 
down a producer gas and E. L. plant at Fulbourn Asylum at а cost 
of £7,000. 


Clacton.—The first 10 months’ working of the Council’s 


electricity undertaking has resulted in a loss of £800; this, how- 
ever, is less than was estimated, 


Continental Notes.—Avustria.—At the end of 1905, 
the number of generating stations in operation amounted to 446, 
furnishing supplies to 1,087 localities. During 1906 45 new works 
were erected, bring up the total to 491 concerns; the total plant 
capacity was approximately 169,000 kw. In 126 works the pressure 
exceeded 1,000 volts, and usually varied from 2,000 volts to 
3,000 volte. | 


Clonakilty (Ireland).—At a meeting of the Lighting 
Committee of this town last week, Mr. J. O'Sullivan presiding, 
estimates were received for lighting the town by electricity and oil 

The electric lighting scheme involved а sum of £2,750 
(inclading dynamos, switchboard, cables, meters, buildings, &c.), 
and with 500 25-c.p. lights and public lighting, the receipts were 
calculated at £670, and the expenditure at £528. With the other 
illuminant, the capital expenditure was estimated at £3,500, the 
receipts at £350, and the expenditure at £280 per annum. 


Denny.—The Council, along with Mr. J. A. Donachie, 
electrical engineer, of Coatbridge, has adjusted the terms of the 
agreement with the Scottish Central Electric Power Co. 


Dublin.—The E.L. (‘ommittee is proceeding with the 
work of installing electric incandescent lamps in place of gas 
lamps on O’Connell, Grattan and Butt Bridges, and around the 
statues throughout the city. The alterations are being carried out 
by the Corporation Electricity Department, and Osram lamps are 
being installed. 


Dundee.—The Committee, acting on the advice of Mr. 
Richardson, the electrical engineer, has agreed that the cost of 
energy for heating, cooking, &c., which has been previously 2d. per 
unit, shall be reduced to 14d. per unit. The following graduated 
system of charging for lighting has also been adopted :—For each 
unit in the first 2,500 units per quarter, 34d. per unit; second 2,000, 
34. per unit; third 2,500, 27d. per unit; fourth 2,500, 24d. per unit; 
fifth 2,500, 24d. per unit; and all units in excess of 12,500, 2d. per 
unit. A sub-committee has also been appointed to take into con- 
sideration each special application for power in bulk, and to dis- 
cuss with Mr. Richardson as to the right price to be charged in 
each case. 


Eastbourne.— Mr. R. H. Birkwell will hold an inquiry 
on July 4th, into this Corporation’s application to the L. G. B. for 
sanction to borrow £9,934 for extension of plant at the electricity 
station. 


Gravesend.—A L. G. B. inquiry was held on May 21st 
into the application of the T.C. for a loan of £9,500 for electricity 
purposes. There was considerable opposition, four members of the 
Town Council opposing. 


Hanley.—The electricity department's returns for the 
year ending December 31st last, show a revenue of £15,252 as 
compared with £14,738 in 1905. The total working cost amounted 
to £7,587 (or 1:658. per unit), and including financial costa, the 
commercial costs amounted to £13,094, or 2˙85d. per unit, the 
surplus for the year being £2,158, which compares with £1,449 in 
1905. Some 1,102,194 units were sold during the year, an increase 
of 21 per cent., the supply including energy to 392 H.P. of motors. 


India.— CALCUTTA.— Two Bombay firms, Messrs. 
Killick, Nixon & Co. and Messrs. John Fleming & Co., have secured 
a license from the Bengal Government for the generation and 
supply of electric energy to the Hooghly River district of Bengal, 
that is, the west bank of the river, which is crowded with 
important mills. 


Kilmacolm (Renfrewshire).—The E.L. undertaking 
has now been at work for 34 years, and is making very satisfactory 
progress. The supply is entirely a domestic one, the district being 
one of the principal health resorts in Scotland; some 150 con- 
sumers are coupled to the supply mains, and 20 others are to be 
connected. Cables are laid on all existing roads, and the contract 
for cables for new roads has been placed with Messrs. Callender’s 
Catle and Construction Co. An extension to the generating plant 
at the works is at present under consideration. 


Kirkealdy.— During the past financial year the local | 


electrical undertaking supplied 625,000 units for traction, 100,000 
for public lighting, and 300,000 for private lighting and power 
purposes. The undertaking is making headway with large con- 
_ Samers, the Dunnikier Collieries, recently connected, requiring 
450,000 units per annum, and a similar quantity being estimated as 
the requirements of two other consumers. 


Lancaster.—The income for the year is reported to be 
£9,354, as against £9,203 in 1905-6, while the expenditure is £808 
more than last year. The net profits are £369 14s., against £1,018 
last year, and this sum has been carried to the reserve fund. The 
sale of energy for lighting shows an increase of 3:34 per cent., but 
only £73 more was received, owing to the recent reduction in 
Price. The sale of current for motive power increased by 48 per 
cent., but £159 less was received from tramways. 


New Zealand.—CuristcHurcy.—The City Council, 
after considering the generation of electricity by steam, suction 
gas, and water power, has decided to adopt the latter plan. The 
„ val of the plant, &c., is £133,642, and the annual working 
с ‚485, 


South Shields.—As a result of the past year's working 
of the Corporation electricity undertaking, a net profit of £3,200 is 
reported, after meeting the charges for interest and sinking fund. 
This is the largest surplus since the inauguration of the concern 
above ten years ago. 


Walthamstow.—At the meeting of the Council on 
Friday, the electrical engineer reported that, at the recent inquiry, 
held by Mr. H. R. Hooper, as to the application for sanction io 
borrow £26,395 for additional plant, the inquiry was adjourned to 
give the Council an opportunity of reconsidering its application, 
with a view to reducing the plant to be provided. The electrical 
engineer stated that he had prepared an amended scheme, under 
which the application for sanction to borrow would be reduced to 
£17,349, made up as follows: Boiler house plant, £7,480; chimney, 
£856; engines and dynamos, £3,938 ; condensing plant, £2,270; 
switchboard, £604; water-softening and purifying plant, £425; 
foundations, £180; new buildings, alterations and foundations for 
boilers, chimney and pumps, £1,174; contingencies, £250; loan 
charges, £172. In future all power consumers are to be allowed for 
lighting purposes at power rates a number of units equivalent to 20 
per cent. of the amount annually used for power. This is to take 
effect from December 1st last. The question of extending the electric 
lighting to Highams Park is still under consideration, as is also the 
matter of improving the lighting at the Wood Street end of the 
Upper Walthamstow Road. 


Western Australia,—PrertuH.—The Municipal Council 
is considering the advisability of commencing the supply of 
electricity in competition with the Perth Gas Co., holding that 
the price asked by the latter for ita electrical undertaking (£400,000) 
is excessive. Mr. Wall, of Messrs. Splatt, Wall & Co., who in 1901 
advised the Council not to supply electricity, now recommends this 
step, in view of the reduced cost of plant and the increased 
demand for electricity. The Council is advertising for an engineer 
to коре and carry out a scheme, and generally to advise in the 
matter. 


Whaley Bridge.—A private firm has submitted an E.L. 
scheme to the U.D.C. 


TRAMWAY and RAILWAY NOTES. 


Belfast.—At the adjourned meeting of the Tramways 
and Electrical Committees on the 27th inst., Sir Robert Anderson 
presiding, Mr. Nance, the manager, reported that the working 
expenses of the proposed extension through Ligoneil would amount 
to at least £2,000 per annum. Considerable levelling would have 
to be made in the gradients, and permission would have to be 
obtained to go on private property to evade some of the steeper 
ones. The matter was eventually postponed. The people of the 
Donegall Road, an extensive working-class suburb, are also 
agitating for an extension of the tramway in that locality. 


Birmingham.—The gross profit for the last year's 
working of the tramways amounts to £52,342, and, after payment 
of interest and sinking fund and other charges, there remains a 
net profit of £26,660. The Committee proposes to place £14,660 
to reserve, and to carry the balance of £12,000 to the borough fund 
in reduction of rates. The receipts include a full year's operation 
of the Aston route, but only three months of the more extensive 
lines now worked by the Corporation. 


Blackpoo].—The returns of the Corporation’s tramway 
undertaking for the past year show that 958,836 car-miles were 
run, and 8,304,218 passengers carried during the 12 months. The 
revenue amounted to £56,586, working expenses were £31,605, and 
after meeting financial charges there remained a balance of 
£10,042. The latter sum was allocated as to £4,000 to the rates, 
£2,042 to reserve, and £4,000 to renewals. The revenue per car- 
mile amounted to 14 16d. The traffic is, of course, a season one, and 
it is interesting to note that it varied from £3,500 per week in 
August, 1906, to £300 per week in January, 1907. 


Bombay.—A correspondent writes that after many 
delays, the firat portion of the new electric tramway service was 
opened on Tuesday, May 7th, in the presence of the Municipal 
Commissioners and officials. 'The service appears as if it will 
meet with great success and become very popular. The first two 
days were marred by accidents resulting in loss of life, due in both 
cases to what might be said to be the fault of the tramway com- 
pany. The cars are mounted on two bogies, and being exception- 
ally long are provided with side entrances in the centre of thc 
car as well as rear entrances. These entrances are protected only 
by a light brass chain, which offers but little resistance to anyone 
desirous of boarding a car. | 

The first accident occurred through a native boarding the car 
from the wrong side and fouling one of the centre posts as the car 
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passed ; and the second through a native slipping whilst boarding a 
сат in motion. Both accidents consisted in the person's legs being 
run over by the rear bogie. | 

One feature of which engineers are watching the results 
with interest, is the method of laying the track. 
ing from the almost standard town and city method of laying 
on concrete, the rails in Bombay are laid on sleepers which 
are bedded on road metalling rammed dry, and then the whole 
is covered in with ordinary road metal to the rail level. Many 
people fear that the sleepers will not last any length of time, 
and that ants and climatic conditions will rot them rapidly. India 
is a country where usually timber in any construction is avoided 
as much as possible, and to choose it in tramway permanent way 
appears to be a risky experiment. 

e other sections of the tramways are well in hand, and a few 


months should see most of Bombay accessible by meansof electric 
traction, 


Continental Notes.—Grruaxy.—The electric mountain 
railway known as the Gerardmer or Géromé ravine on the French 
side of the Vosges, which has been in existence for several years, 
has now been complemented by the opening to traflic of the 
Munster Gorge railway, which is situated on the German side of 
the mountain range, the summit of which forms the frontier line 
between the two countries. The rise from the level ground to the 
summit amounts to 1,139 metres, and two schemes were first taken 
into consideration. The first was for an adhesion electric railway 
of metre-gauge of a total length of 144 km. (9'9 miles), and the 
second fora combined metre-gauge rack and adhesion railway of a 
length of 10°8 km. (6'6 miles). It was decided to adopt the latter 
combination; the preliminary work was commenced in Septem- 
ber, 1905, and the first trials were begun last November. The cost 
of construction has amounted to £67,500, aud the Alsace-Lorraine 
Btate granted а subsidy of £1,000 per kilometre to the private 
company which owns the railway. А technical innovation is 
claimed for the motor-cars, which are each equipped with two 
adhesion motors and two rack rail motors. The adhesion motors 
only are used on the sections of the line worked by adhesion, 
whilst on the rack sections all four motors are requisitioned, the 
rack-rail motors having a double system of transmission, and the 
adhesion motors being placed in series. All four motors are 
operated by а single controller, and are arranged for working in 
series and in parallel, for advancing and reversing, and for electric 
braking. The combination is termed the Strub patent, and it has 
been carried out by the contractors, the Alioth Electricity Со., ot 
Munchenstein-Basle. The supply of electricity is obtained from a 
power station at Munster, which serves that town and environs, 
and where car-sheds and repairing shops are also situated. Poly- 
phase current is transmitted, for the working of the railway, to a 
sub-station 37 miles distant, equipped with two rotary converters 
and an equalising battery of 390 cells, having а capacity of 296 
ampere-hours. The inauguration of the railway, which took place 
on May 13th, was attended by numerous representatives of the 
Government and Civil authorities, and of the French mountain rail- 
way on the other side of the mountain chain. The journey on the 
railway occupies one hour, and nine trains daily are in service, 
although it will be possible to increase this number to 15 in each 
direction. 

TrALx.— H. M. Consul reports that the Genoa Electric Tramway 
Co. propose to construct three “secondary " electric traction lines 
to Pontedecimo, Sestri Levante (to be extended later to Chiavari) 
and Voltri, on private roadways, i.., without using the public 
roads except at crossings. This would permit of a speed impossible 
on public roads, and relieve some of the railway passenger traffic in 
the immediate neighbourhood of Genoa. The company estimate 
the cost at £2,000,000. 

The Consul also reports that some capitalists at Milan and 
Savona have formed a company for setting up electric power works 
in the valley of Albenga, with a view to supplying the principal 
industries, and eventually a tramway service along the Western 
Riviera, with electric motive power. Several of the more important 


iron and steel works have promised tbeir support to the under- 


taking. Board of Trade Journal. 


Croydon.—It is understood tbat the agreement for the 
running of through tramcars between Croydon, Penge and the 
Crystal Palace has been signed. It will take effect as soon as 
certain nece arrangements are complete. The Croydon Cor- 
poration will provide the cars to run between Croydon and the 
Penge terminus, and the South Metropolitan Tramways Co. will 


supply the cars for service between Croydon and the Crystal 
Palace (high level). 


Dundee.—The burgh engineer has been instructed to 
prepare plans and specifications for the extension of the electric 
tramways to Downfield, a district lately annexed by the town. In 
the city itself there is to be an extension down Union Street. 


Halifax.—The Corporation Tramways Committee during 
the year ended March 31st expended £79,683, the expenditure per 
car-mile being 11774d. The total income for the year was 
£77,995, and fhere is thus a loss of £1,687, against a profit of 
£3,201 in the previous year. The North Bridge tramcar disaster in 
July laet year cost £2.300 in compensation claims, and of this sum 
only £1,000 is covered by insurance. A considerable portion of the 
deficient income is attributed to the strike. 


Holmfield and Southowram.—The promoters of the 
Holmfield and Southowrgm Light Railway have applied to the 
B. ot T. for an extension of time for carrying Out the scheme. 


 Lancaster.—The number of passengers carried last year 
was 1,353,681, against 1,482,820 in the previous year, the reduction 
being due to a boycott of the cars following the abolition of 
halfpenny stages. The cars ran 194,577 miles, against 213,277 
miles, the receipts being 6:61d. per car-mile against 5'89d. The 
receipts amounted to £5,361 for traffic. The borough accountant 
recommends that provision for depreciation should be made. Up 
to. the present the gross loss on the tramways is £14,128, the 
deficit for the year being £2,836, against £3,143 in the previous 
12 months. . i 


London.—Sroke NEwiNGTON.—The B.C. has been 
informed that the Highways Committee of the L.C.C. is considering, 
in connection with the proposal to have through tickets between the 
Middlesex and London electric tramway systems, the possibility of 
arranging with the Metropolitan Electric Tramways for the Council’s 
cars on the Kingsland Road route to run as far north as Seven 
Sister’s Corner, instead of only to Stamford Hill, as at present. 


Middlesex. £1,500 has been placed at the disposal of 
the county engineer for the purpose of engaging temporary assist- 


ance during the next six months in connection with light railway 
schemes, 


Newcastle-on-Tyne.—The accounts for the past year 
of the Corporation tramways undertaking have just been com- 
pleted, and these show that the net profit on Jast year’s working 
has been £28,000, against £26,000, as estimated. Of the former 
sum, £12,000 has been given to the relief of the rates, leaving 
£15,000, which, it is expected, will be carried to the depreciation 
fund. 


New Zealand.—WELLINGTON.—The year's working of 
the tramways resulted in a net profit of £14,300.  'The total 
receipts were £96,600, working expenditure £62,456, and financial 
charges £19,770. It is proposed to devote £10,500 to depreciation. 


South America.—MoxrR Vipko.— The Trans-Atlantic 
Tramway Co. of Monte Video will shortly inaugurate a section of 
its electrical system running from the Centre to Paso del Molino. 
The complete system of the company will not be ready for traffic 
before August or September next. 

The Sociedad Comercial de Monte Video will shortly inaugurate 
the electric tramway line from Buceo to Union, city of Моше 
Video. 'The London board of this company has been asked for 
permission to extend the Punta Carreta branch as far as the light- 
house.— Review of the River Plate. 

RosaRio.— It is rumoured that the undertaking of the Rosario 
Electric Tramway Co. is shortly to be transferred to the Compania 
Alemana Transatlantica de Electricidad. 


Spen Valley.—The Cleckheaton U.D.C. has protested 
to the B. of T. against the granting of a further 19 months' exten- 
sion of time to the Yorkshire (Woollen District) Tramways Co. for 
the completion of their undertaking in the Spen Valley. It is 
pointed out that several previous extensions have been granted. 
The application is also being opposed by the Liversedge U.D.C. 


Walthamstow.—The tramways manager has been 
informed that the policy of the Council is that the tramways 
should be self-supporting, if not profitable, and that the inhabit- 


-ants of Walthamstow only should, as far as possible, enjoy the 


benefits of the lowest possible fares; the manager has been directed 
to prepare а scheme which will, either by increasing fares or by 
economies of administration, or by both methods, carry out this 
policy. 


TELEGRAPH and TELEPHONE NOTES. 


Italian Telephones, — The Postmaster-General has 
presented to Parliament his scheme for the acquisition of the 
telephone service by the State on July 1st. The Italian telephones 
are at present in the hands of 74 different companies, and the 
Government has already arranged to purchase the principal urban 
telephone systems for a little over £610,000. The price in Rome 


is about £6 15s. per annum for the ordinary subscriber.—Morning 
Post. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED, 
Cayenne-Pinheiro Fs - Ws Р .. Aug. 18, 1902... «s 
Ouracao- Coro 
Curacao-La Gua Closed.. ia vi . Jan. 12, 1906 .. ee 


Curacao-Marac 
Reissa-Issa and Reissa-Yeman! (Yemen) .. 
Tarifa-Tangier .. 25 АР si 
Port Arthur-Chifu (Closed) .. 

Garachico-Santa Crus .. 4% 


.. Oct. 22, 1902.. T 
.. Jan. 18, 1904... m 
ee ee oe Mar. 0, 1904 ee ee 
ee se ее July 12, 1906... ee 


Las Palmas-Arecife m" " . Aug. 1906 .. is 

Dakar-Conakry 0 „ April 24, 1907 .. May 22. 
LANDLINES, | 

Puerto-Barrios .. T a s „ Aug. 9 , 1902 .. ee 
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Telephone Users’ Association.—A movement is on 
foot to form a Telephone Users’ Protection Association in London, 
with a view to remedying alleged grievances and obtaining a better 
service. Mr. H. Friend, of 20, Bucklersbury, is promoting the 
movement. 
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CONTRACTORS’ COLUMN. 


OPENINGS FOR NEW BUSINESS. 


.— Works for Mr. Walter Phillips. 
. Street, Accrington. Р 
BARNET.—Residence (£1,900), White, Son & Pill, High Street, Barnet, 

architects. 

BOLTON.—Additions to mills for Messrs. Poole, Wigan Road. 

Doubling mill for J. Crook & Sons, Deane Road Mills. 

H.—8cience and Art School, including electrical testin 
. electrical laboratory, to be built (228,000) . 

BRIDOE).— Extension of works for Henry Alcock & Co. ; 
BURBLEM (Com Bua. architect, Stafford Street, о. oe 

-—New church and institute. R. E. Douel rchi 
са р ; Williams & Sons, builders, New [вера моңын 
CARLISLE.—Factory. М. Johnstone, architect, Carlisle: owners, R. В, 

Buck & Sons. 

Yonxs)—New secondary schools (£12,000). 
ырын и 1 se { ! | 
CHELMSFORD. -Now Тош Office. Secretary, H.M. Office of Works, Btorey’s 

ate, В. 

CLECKHEATON.--New Head Post Office; to be lit by electricity. Howorth 
and Howorth, architects, Cleckheaton. 
COWES (I.W.).—New public schools. County architect, 5, Bt. Thomas's Street, 

Ryde, I.W. 

DERBY.—Motor garage in Becket Street for Attrey & Co. Architects, 

Naylor & Sale; contractors, E. Wood & Sons, Derby. 

Extensions to Women’s Hospital, Bridge Street. Architects, 

Hunter & Woodhouse ; builders, Messrs. Walkerden. 

Reconstruction of premises at corner of St. James's Street for 

United Counties Bank. Builders, Messrs. Lowe, of Burton. 
DUNDEE.—Alterations to shop for W. T. Bruce, Ann Street and North 

William Street. 

Alterations to bakery for A. G. Kidd & Son, Ltd., Baffin Street. 

Warehouses for D. McMaster & Co. in Guthrie Street. 
FORFAR.—Proposed swimming baths and gymnasium (£5,000). 

FOOTS CRAY (KkNT).—New public schools (£3,822). C. E. Skinner, builder, 

Chatham. 

HOLYHEAD.—New Calvinistic Methodist church and schools. 
architect, 14, Market Street, Carnarvon. 

HYDE JUNCTION (CHESHIRE).—Extensive new carriage works for the railway 
company. Craven & Markham, builders, 

INVERNESS.—Mortuary, &c. Ross & Macbeth, architects, Inverness. 

KIRKCALDY.—Sanatorium to be erected by Town Council. 

New church for St. John’s parish, plans approved. 
LANCASTER.—Secondary school for girls to be built by the T.C. (£16,114), 
LEICESTER (NaksBoRoOUGH).—Isolation Hospital at the Leicestershire and 

Rutland County Lunatic Asylum. Everard, Son & Pick, archi- 

‚ tects, 6, Millstone Lane, Leicester. 
LEEDS (CaLverLEY).— Detached residence, gardener’s house, &. H. W. Long, 
architect, Greengates, Bradford. 
LIVERPOOL (MauHvuLL).—New home for epileptics to be built (£8,000). 
LONDON (SHOREDITCH).—Five-storey warehouse at corner of Scrutton Street 
and Clifton Street. 

(ALpwycH).—Offices for Victorian Government. Hon. J. W. 

Taverner, agent-general for Victoria, 142, Queen Victoria 

Street, Е.С. 

(KILBURN).—Theatre. W. G. R. Sprague, Criterion Chambers, 

Jermyn Street, W., architect. 

(PEckHAM RyF).—Store buildings for Metropolitan Asylums Board. 

T. W. Aldwinckle & Son, 20, Denman Street, London 

Bridge, 8.E. 

(GREENWICH).—Workshop for Merryweather & Sons, fire engine 

makers, Greenwich Road, В.Е. 

(BatrersEA).—Flats in Latchmere Road. W. G. Ingram, 4, 

-~ Verulam Buildings, Gray’s Inn, W.C., architect. 

(W.).—Extensive buildings (shops, &c.) at corner of Tottenham 

Court Road and Warren Street. Phillips, Phillips & Co., 6, 

Newman Street, Oxford Street, W., agents. 

(Охковр SrREET, W.).—Rebuilding shop. G. Trollope & Colls, Ltd., 

Т1, Gresvenor Road, builders. 

(BATTERSFA RisE)—' Three shops, garage and workshop. 

Radford, 189, Upper Richmond Road, Putney, architect. 

(HackNEy).—Buildings with shops. G. H. Lovegrove, 170, High 

Street, Shoreditch, architect. 

(HacKNEY).—Vicarage. Rev. Thos. Ward Chambers, M.A., vicar 

Christ Church, Hackney, М.Е. 

(E.C..—Rebuilding 153, Fleet Strect. J. V. Riddle & Sons, 24, 

Eldon Street, Norton Folgate, E., builders. 

(BETHNAL GREEN).—Warehouses for Allen & Hanbury, Ltd. (£8,000). 

P. K. Allen, Tunbridge Wells, architect. 

(N.W.).—Shops, show-rooms, &c., on site of 297.299, Euston Road, 

and 72-3, Warren Street. Garrett, White & Poland, 16, Hanover 

Street, W., agents. 

(LEvrox).—Additions to wire works. A. W. Hudson, 87, Finsbury 

Pavement, E.C., architect. 

(HomERTON, N.E.).— Workhouse buildings. 

Broad Street Buildings, E.C., architect. 
MELBOURNE (DERBYsHIRE)—New Roman Catholic Church. Mr. Evans, 

architect, Wheeler Gate, Nottingham. 

MIDDLESEX.—Seven new schools and enlarging five existing schools (plans 
being prepared). H. G. Crothall, architect to the Education 
Committee, Guildhall, Wostminster. 


Henry Rois, architects, 


Robinson and 


R. L. Jones, 


R. C. 


А. E. Pridmore, 2, 


MORPETH.— Alterations and additions to Bothal Castle. Plans just passed by | 


the R.D.C. 

NEWARK (BALDERrONV.—- Wesleyan Chapel. W. M. Smith, Newark, builder 
í Brewill & Baily, Nottinghain, architects. . 
NORTHALLERTON.—Extensions to weaving sheds at Brompton. T. Winn 

and Sons, Albion Street, Leeds, architects. 
NORTH SHIELDS.—New Roman Catholic schools. H. Gibson & P. J. Steinlet, 
P architects, North Shields. 
ARKSTONE [ ET).—New' Church (St. Luke the Evangelist), Sandecotes, 
t by electricity (cost, £8,000). Goddard & Sons, builders, 66, 
East Street, Farnham, Surrey. 
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ROSS (HEREVORDSHIRE).—Residence. Groome & Bettington, architects, Here. 
ord. 


ВТ. ALBANS.— Works at County Asylum, Hill’s End. G. Т. Hine, arohitect, 
Parliament Street, Westminster, S.W, 


New church for 8t, Paul's Parish to be built (£20,000). 


SHEFFIELD (HATHERSAGE).—Wesleyan Church and schools. &mith & Ensor, 
architects, 1, Hartshead, Sheffield. 


(BILLEBOROUGH).—Centenary Hall and Sunday Schools (£1,600). н. 
Harper, architect, Nottingham. 


ВТ. HELENS.—New schools in College Street. F. В. Biram, architect, Hard- 
shawe Street, St. Helens. 


SOUTHAMPTON.—Engineerin works for Harland & Wolff, Belfast (£80,000). 
Waring-White Building Co., London, contractors.. 


TEDDINGTON.—Baptist Sunday school (28,500. L. W. Simpson, Carlton 
Chambers, Regent Street, W., architect. 


WHITEHAVEN -—Secondary school for the County Education Committee. 
Grayson & Ould, architects, 81, James Street, Liverpool. 


WILMCOTE (WARWICKSHIRE).—Station buildings for G. W. R. G. К. Mills, 
secretary, Paddington Station, W. : 


WINCHESTER.—Nurses' Wing to Royal Hants County Hospital (£4,000). 
ааны ааа ge с E GRPES 
— ———— 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Adelaide (S.A.).—July 10th. The Postmaster-General 


requires tenders for 5 miles of insulated copper wire, two switch- 
boards, two lightning arrester boards, 500 No. 2 Leclanché cells, 12 
differential galvanometers, 15 electromagnetic transmitters, six 
plug pattern registering boxes, 500 copper tapes, 5,000 copper 
binders. Particulars may be obtained at the Commonwealth 
Offices, 72, Victoria Street, Westminster. 


Belfast.—June 1st. Lighting switchboard and motor- 
generator for the Corporation electricity station. See “ Official 
Notices " May 17th. 


Belfast.—June 15th. Coal bunkers and electric travel- 
ling crane for the Corporation. See “ Official Notices” to-day. — 


Dartford.—June 11th. Annual supplies (oils, meters, 
cut-outs, cable, stores, etc.) for the U.D.C. See "Official Notices " 


May 17th. 


Dublin.— June 13th. Sub-station switchboards, trans- 
formers and accessories for the Corporation Lighting Committee. 
See “ Official Notices " to-day. 


Ealing.—June 1st. One water-tube boiler for the 
electricity works. See “ Official Notices " May 10th. 


Great Yarmouth.—June 4th. The Corporation requires 
tenders for tramway stores for 12 months. Particulars are 
obtainable from the General Manager, Caister Road. mE 


Hackney.—Tenclers are to be invited for (1) the wiring, 
ctc., of the Central Library, and (2) the purchase of discarded 
Worthington pumps and scrap metal. 


Heston and Isleworth.—June 3rd. Electricity meters 
for the U.D.C. See “Official Notices" May 24th. 


Holland.— June 3rd. The municipal authorities of 
Amsterdam are inviting tenders until the 3rd prox. for the supply 
and erection of two sets of steam turbines and dynamos of 4,000 KW., 
required in connection with the extension of the electric lighting 
undertaking. 


Mford.—June 11th. Repair and maintenance of battery 
for the U.D.C. See “Official Notices“ May 24th. 


L.C.C.—June 11th. Electrically-operated car traversers. 
See “Official Notices” May 24th. 


L.C.C.—June 11th. High and low-tension switchgear 
for five tramway sub-stations. See Official Notices” April 26th. 


L.C.C.—June 11th. High and low-tension cable. See 
" Official Notices " to-day. 


Limerick.—June 11th. Stores for the Electricity De- 
partment. See “Official Notices” May 10th. 


Nelson.—June 3rd. One Lancashire boiler with super- 
heater and steam pipes. See “ Official Notices " May 17th. 
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New South Wales.—June 12th. The Postmaster-Gene- 


ral requires tenders for 91,500 insulators, 1,800 telephones, 80 
combination telephones, 85 Secrephones, 150 coin attachments, 
100 junction switches, 1,000 metallic plugs, 600 switching cords, 
140 miles of copper wire, and 135 tons of galvanised iron wire. 
Particulars may be obtained at the Commonwealth Offices, 72, 
Victoria Street, S.W, 


Partick.—June 3rd. Stores for the electrical depart- 
ment. See "Official Notices" May 24th. 


Queensland,—June 24th. Supply of Post and Telegraph 
Btores. See Note in this column May 17th issue. 


Spain.—Tenders have just been invited by the municipal. 


authorities of Salvatierra de los Barros (province of Badajoz) for 
the concession for the electric lighting of the town. 


Spain.—The “Campania Electrica Madrilena de Trac- 
cion" is seeking & concession for an electric tramway in Madrid 
between the "Calle de Alcalá" and the “Plaza de la Independencia." 
Other applications for this concession on terms more favourable to 

the Government must be presented by June 8th. A new company 
entitled “La Dinámica Espanola” has been formed at Barcelona 
with a view to utilising several waterfalls on the Tagus for the 
production of motive power, which would be transmitted to Madrid. 
The capital of the company is tixed at 5,000,000 pesetas. “La 
Industria Eléctrica de Barcelona" is increasing its capital, with a 
view to modernising the equipment of its generating works, and a 
company has been formed at Torres (province of Jaén) to establish 
electric lighting works in that town. Board of Trade Journal. 


Swansea.—June 4th. Are lamps and pillars, resistances, 


choking coils, &c., for the electricity department. See “ Official 
Notices " May 24th. 


Warrington.—June Sth. Low-tension cable for the 
Corporation. бее Official Notices May 24th. 


Wimbledon.—June 17th. Flame arc lamps and lamp 
columns for the Corporation. Вее Official Notices” to-day. 


CLOSED. 


Belgium.— La Société Electricité du Pays de Liege, of 
Schlessin-Ougrée, has submitted the lowest tender for the supply of 
electrical energy for public and private lighting and power purposes 
in the little town of Ougrée, near Liége, quoting 6 centimes and 
12 centimes per x w.-hour, according to the time and purpose of the 


supply. 


Birmingham.—The T.C. has accepted the tender of 
the Pho:'nix Dynamo Manufacturing Co., Ltd., for the supply of a 
balancer-booster set at £692; that of the Electric Power Storage 
Co., Ltd., for a battery and maintenance for ten years at £120 a 
year, and that of Mr. J. Johnson for extension of buildings 
at £1,208. 


Enville Hall (Staffs.).— The District Electric Co., of 

Wolverhampton and Stourbridge, have received instructions to 

out an extensive installation for electric lighting, &c., at 
Enville Hall, Staffs. 


Genoa.—It is reported from New York that the American 
Westinghouse Co. have obtained the contract for the construction of 
an electric tramway system for Genoa, at a cost of about $3,000,000. 


Govan.—The contract for electric motors from 4 to 4 H.P. 
has been placed with Messrs. Electromotors, Ltd., Openshaw, 
Manchester. | 


Japan.—The Chloride Electrical Storage Co., Ltd., have 
in hand two batteries, each consisting of 286 cells capable of giving 
1,200 amperes discharge, and two '' Entz” type reversible boosters 
for the Hanshin Electric Railway. 


Longton (Staffs.).—The Corporation bas accepted the 
tender of the Chloride Electrical Storage Co., Ltd., for 250 cells, 
with a capacity of 420 ampere-hours. 


Mexborough.—We understand that the Corporation has 
accepted the tender of the Chloride Electrical Storage Co., Ltd., 
for 250 cells, with a capacity of 600 ampere-hours, to replace the 
existing A.B.P. battery. 


Southend-on-Sea,—The Т.С. has accepted the tender 
of Messrs. E. Pratt & Co., of Halifax, for a hydraulic wheel-press 
for the tramway department, at £105. 


Sydney (N.S.W.).—Messrs. Electromotors, Ltd., Open- 
shaw, Manchester, have again obtained the contract for direct- 
current motors from 4 to 25 Н.Р. 


Walthamstow.—The U.D.C. has accepted the following 


tenders in connection with the electric lighting and tramways 
undertakings :— 
J. Spencer, Ltd. -Standard poles, £5 14s. each. 
Dick, Kerr & Co., Ltd.—16 bases, 168. 6d. each; 18 sets of scroll work, 15s. 6d. 
per set; 2 sets scroll work span carriers, 11в. 8d. per set. 
J. Baker & Co.—120 car-wheels, £16 15s. per ton. 
British Thomson-Houston Co.—Four circuit-breakers for the traction switch- 
board, £18 19s. 6d. 
Westminster Engineering Co.—Re-winding armatures, £116. 


FORTHOOMING EVENTS. 


Monday, June 8rd.—At 7,80 p.m. Society of Engineers. Paper on “Working 
Experiences with Large Gas Engines," by Mr. С, A. Bt. George 
Moore, B.A., Camb. 

At 2.80 p.m. Oxford Court, Cannon Street, E,C. Special meeting of 

members of London Chamber of Commerce, to hear an address by 
Mr. E. T. Crowe (Commercial Attaché to H.B.M. Embassy at Tokio) 
on Trade with Japan.” 

Thursday, June 6th.—At 3 p.m. Royal Institution. Prof. Sir James Dewar on 
"Chemical Progress—Work of Berthelot, Mendeleeff and Moissan." 

; (Lecture III.) 

Friday, June 7th.—At 9 p.m. Royal Institution. Prof. Sir James Dewar on 
“ Studies in High Vacua and Helium at Low Temperatures." 

Thursday, Friday and Saturday, June 18th to löth.— Meeting of the Institution 
of Mining Engineers at Burlington House, London. The visits 
include one to Park Royal generating station of the G.W. Railway. 
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Fic. 1.—Routs PLAN OF THE BREMBANA VALLEY RAILWAY. 
(See next page.) 


The Electrical Manufacture of Steel.—M. G. Gin, 


of Paris, has taken out patents for an apparatus for the electrical 
manufacture of steel, which comprises three different farnaces for 
the oxidation of the ore, its reduction to the metallic state, 
and the carburising of the metal, respectively. The apparatus 
consists of a horizontally disposed structure of approximately 
square horizontal section. It is divided into three separate 
chambers on the same level, the first containing three vertical elec- 
trodes, the second and third containing two electrodes each. The 
three electrodes in the first receptacle are connected with one pole 
of the dynamo, while the electrodes in the second and third recep- 

cles are connected in parallel with the other pole. The first chamber 
communicates with the second, and the second with the third, by 
means of circular channels which are constructed of such diameters 
that the resistance of the metal which fills them is sufficient to act 
as а source of heat, keeping all the metal in the baths in a state of 
fluidity. The apparatus is brought into action by adding fused 
pig-iron through a convenient opening into the first furnace, whence 
it flows into all three. In the first chamber the metal is covered 
with ordinary ironstone, or with a slag rich in ferric oxide, lime 
being added if the iron under treatment contains much phosphorus. 
In the second and third furnaces the baths are kept neutral. All 


the vertical electrodes are arranged in the usual fashion, so that. 


they can be raised and lowered. 
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THE SINGLE-PHASE RAILROAD of the BREMBANA VALLEY (ITALY). 


Tur Brembana Valley, situated in the northern part of Italy, 
is formed by the southern ranges of the Alps (Maloja and bridges. 
Bernina), and including several neighouring smaller valleys, 
all inhabited, the local population exceeds 40,000. 


Generally speaking, the Brembana 
Valley is beat known for the watering 
place named 8. Pellegrino, frequented 
every summer by several thousand 
visitors; but, in addition, a good many 
industries are carried on, such as cotton 
and silk, cement, pottery and textile 
manufactures. 

A year ago this Valley had no rail- 
way service at all, and the passenger 
and goods traffic was dealt with by 
coaches and carts; as soon, however, 
as the train service started, the traffic 
greatly increased, exceeding the expec- 
tations of the promoters of the scheme. 

This new line starts from Bergamo, 
an old Italian town with about 45,000 
inhabitants, some 50 km. from Milan; 
as shown in fig. 1, after a short distance 
it enters the valley of the Brembo, 
and ends at S. Giovanni Bianco, some 
30 km. from Bergamo. 

On account of the mountainous 


character of the country, some heavy 


By E. A. KERBAKER. 


work was involved, including 17 tunnels and three big 
The curves are all of a greater radius than 
150 m.; the maximum gradient is of 2°4 per cent. on 
a length of nearly 1 km.; while Bergamo is 247 m. 


Fig. 2.—SINGLE-PHASE OVERHEAD CONSTRUCTION, BREMBANA VALLEY RAILWAY. 


above sea level, S. 
Giovanni Bianco is 
some 400 m. 

The  reilroad is 
single track and of 
normal gauge; the 
rails employed weigh 
27:5 kilos. per m., 
and were furnished 
by an Italian factory. 
Only one side of the 
track is electrically 
bonded, the bonds 
being of the Chicago 
type. 

In all seven sta- 
tions, with turn- 
outs and all the 
necessary appliances 
for traffic, are pro- 
vided; there are 
also seven simple 
stops for passengers 
only. 

A consideration of 
the number of pas- 
senger and freight 


Fic. 3.—View on тнв RourE, BREMBANA VALLEY RAILWAY. 
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trains to be run, led the promoters to utilise a waterfall on 
the River Brembo, situated at about 1 km. from the 
northern end of the line, as a source of power; among the 
different traction systems proposed, the most suitable was 


Fic, 4.— ARRANGEMENT OF TROLLEY WIRE 
IN TUNNELS. 


considered to be the high-tension single-phase system, 
proposed by the Westinghouse Co. 

Single-phase current is generated directly at 6,000 volts 
and 25 periods, and transmitted to the trolley line and to 
a feeder, this latter being connected at every station with 
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Fic. 6.—Tor or Section TOWER, SHOWING OIL SWITCHES, 
ARRESTERS, &C. 


the former. Besides these two conductors, there are two 
more, also at 6,000 volts, for the lighting service, which is 
quite separate from the traction service, and therefore not 
affected by considerable voltage drops. 


The catenary system was chosen for the trolley line, this 
system being considered sufficiently safe by the Italian 
Government for a pressure of 6,000 volts. 

The supporting cable is of steel, with seven strands, each 
2 mm. in diameter. On a 85 m. span, the sag of the above 
cable at 15° C. is about 39 cm., and its tension about 300 
kilos. ; while at zero its tension is about 425 kilos. The trolley 
wire is of copper, of 50 sq. mm. section; this wire is 
suspended from the supporting cable every 2:5 m. by means of 
a rigid iron hanger. Since the trolley wire has a fig. 8 form, 
the attaching of the hangers with mechanical clips of 
malleable cast-iron was easy. 

The insulators which carry the supporting cable (fig. 8) 
were designed specially ; they are double (as required 
by the Italian Government), being composed of a central 


Feeder 


JL 


Trolley tine Station Lines | Troltey Line 


Fig. 5.— ELECTRICAL CONNECTIONS AT EACH RAILWAY STATION. 


part surrounded by a second insulator, cemented on 
with a litharge composition. The umbrella on the upper 
part of the insulator has proved to be very effective in snow 
storms, which in winter time happen very often in the 
Brembana Valley. When dry, these insulators will carry 
up to 50,000 volts ; when wet, 15,000 volts. 

The two insulators are mounted on a cross bar, supported 
on two side poles ; each cross bar is formed of two U irons, 
and has an average length of 5:5 m. Bracing is employed 
underneath to stiffen the system. 

The poles are of pine, injected with a preservative com- 
position (Giussani process). This consists in soaking them 
for about six hours in a bath of heavy mineral mineral oil at 
140? C., and subsequently immersing them in a solution of 
chloride of zinc. So prepared, the poles are said to resist 


Fia. .7.—SEcTIon SwiTCH-lowER AT RAILWAY STATION. 


delerioration much longer than usual, especially the part 
under and near the ground. They are, however, more 
inflammable; and in case of a “short” through a pole, 
this, if under rain, may fire quickly. 
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Where it was impossible to use two poles, a bracket 
system was employed. 

In order to keep the catenary always in a vertical plane, 
at each suspension on straight line work, two special steady 
strains were used, which prevent the trolley wire from twist- 
ing round the supporting cable. This also saves the bow 
from being slotted or broken by the nuts of the hanger 


clips. 
On curves the anchorings are made with ordinary cable 


and the same type of insulators. | 

The length of span on the straight is 35 m., while on 
curves this length decreases according to the radius and to 
the staggering allowed to the line. 

On the bridges, iron arcades are used (figs. 2 and 8) ; and 
in many stations, on account of the small room between 
the tracks, lattice girders are employed (fig. 9). 

In tunnels (fig. +) the trolley wire is suspended from the roof; 
the height of the tunnels is 5 m., while the distance of the 
trolley wire from rails is 4:5 m. In outside work, this 
distance i8 6 m., as required by the Italian Government. 

The feeder and lighting wires, which are run throughout 
the line, are mounted on special insulatora on one of the side 
poles, while on the opposite pole are mounted the telegraph 
insulators. The telegraph cable passes through the tunnels 
bat the high-tension 
transmission lines go 
outside. 

The telegraph 
wires аге transposed 
every two spans. It 
was found that the 
effect of induction 
was much decreased 
by using good 
telegraph insula- 
tors, giving a 
higher degree of insu- ) { 
lation than usual; it Ir ETE G | | — 
was also found that EI — едын f 
condensers, when „2. ZEE | 
duy chosen — and FA 1: 2 Р 
distributed (between 
the two wires and 
the ground), may 
neutralise nearly 
all the induc- 
tion effects, even 
with a poor insula- 
tion; this method, 


however, cannot be recommended, because ordinary con- 


densers are easily perforated during storms. 
Every railway station has a section insulator at both 
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Fr0.10.—Vimw or TaB Нүрво-Ег®ствїс PowRR STATION, BREMBANA VALLEY RAILWAY. 


euda, and can be isolated from the rest of the line, 
line Pairs of poles, 12 metres apart, anchor the 
aes outside stations, Fig. 5 shows the scheme of elec- 


Fia. 9.—OvEgRHEAn CONSTRUCTION AT RAILWAY STATIONS. 


trical distribution, from which it may be seen that either 
the catenary or the feeder can be cut out of service on every 


Fic. 8.—ТҮРЕ or INSULATOR USED FOR CARRYING SUPPORTING 
CABLE AND TROLLEY WIRE. 


part of the line, for repair. The switches used are all 
of the oil type, fixed on an iron tower. (fig. 7); on 
the same tower is mounted the transformer (generally 
2 K.v.4. 6,000/100 
volts, 25 periods) 
with high-tension 
fuses, lightning 
arresters and 
switches for Ње 
lighting service of 
the adjacent sta- 
tion. Since energy 
for lighting is sup- 
plied by a special 
alternator at 6,000 
volts and 25 periods, 


ry? ws Хы ag PAN ae ЖИЙ to provide against 
1^ «TR Lo Жер т accident to this 
N LLI ATA sg ч alternator or the 
. lighting line, two 
Re Чи — commutators allow 

: : of the transformer 


being put in the 
traction circuit. 
The oil switches 
shown in fig. 6 are 
mounted in the top 
of the tower, and 


operated mechanically from below, by a special lever kept 


only by the stationmaster. 
Besides the lightning arresters for lighting service, there 
are also other light- 


ning arresters for 
the trolley wire and 
feeder, altogether 1 
per km. on the 
average; these ar- 
resters are of the horn 
type, with resistance 
on the ground side. 

The power station, 
which is located 
about 1 km. from 
the northern end of 
the line, - oper: tes 
under a head of ti ter 
of 27 m. 

There are three 
generating units, each 
composed of one 
turbine Riva-Monneret 
(Milan) coupled to 
a Westinghouse 
alternator, single- 
phase type, of 500 
K. V. A., at 6,000 volts 


and 25 periods, with a speed of 500 R. P. I. Two of these 


alternators are supposed to run in parallel while the third is 
kept in reserve. The turbines are fitted with the Riva- 
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Fig. 11.—SINGLE-PHASE LOCOMOTIVE, WESTINGHOUSE SYSTEM. 
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Ете. 12.—CHaRACTERISTIC CURVES, WESTINGHOUSE 


SINGLE-PHASE TRACTION MOTORS, 


Monneret oil governor ; and a Tirrill 
regulator is inserted in the alternator 
circaits to keep the voltage within close 
limits, by short-circuiting the field 
rheostat of the exciter. 

Two exciters, each of 30 Kw. at 125 
volts, are directly driven by two tur- 
bines ; one of these exciters only is re- 
quired for normal cervice. 

For the lighting service there is a 
special set consisting of a turbine 
coupled to a single-phase alternator of 
50 K. v. A., 6,000 volts and 25 periods 
at 750 n.P.M. This frequency enables 
the transformers all long the line to be 
put on the traction circuit, if necessary. 

The switchboard is of modern type, 
made by the Magrini Co., of Bergamo, 
which firm, with the Fantini Co., of 
Bergamo, are the only important Italian 
makers of switchboards and electric 
apparatus. The characteristic of the 
switchboard in question is the distant 
operation of the high tension and low 
tension switches, the necessary energy 
for this being taken from the exciter. 
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MASTER CONTROLLER. 
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With this arrangement all the big 
switch panels are abolished, each 
machine having a small iron column 
on which are mounted the voltmeter, 
main and field ammeters, and the various 
small distant control switches. 

All the wiring is of bare copper wire 
or strip, arranged in a special basement 
under the alternators. The ontgoing 
circuits are led up a tower, where the 
choke coils and lightning arresters, of 
the Wurtz type, are fitted. 

The Valle Brembrana Railroad Co. 
now has in service five single-phase 
locomotives, each weighing about 36 tons. 

They were constructed by Ше 
Breda works, in Milan, while the 
electrical installation was supplied 
and fitted by the Westinghouse Co. 
The locomotives (fig. 11) are 
divided into two driver's cabins, 
a compartment for baggage, and 
another for the mail service, one 
for the air compressors, and one for 
the multiple-control apparatus. In 
the compressor compartment are 
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Fic. 13.—DrzAGRAM OF ELECTRICAL CONNECTIONS, WESTINGHOUSE SINGLE- 
mE PHASE LocoMOTIvE EQUIPMENT. 
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installed two air tanks (for the multiple control and 
whistle), while the main air tank is situated on the roof of 
the locomotive, as well as the Wurtz lightning arresters. 
In the middle of the roof is mounted the pantograph 
bow: the contact shoe is of soft copper, 1'2 m. long, 
with two longitudinal slots for the grease. The pressure 
of this bow on the overhead wire is regulated to about 
7 kilos, and there is no appreciable difference in the 
pressure with the trolley wires at 6 or 4°5 m. high. Tests 
made with a pressure of 6 kilos. showed that sparking could 
not be avoided with speeds exceeding 40 to 45 km. per hour, 
while, with a pressure of 7 kilos., sparking was practically 
abeent. Even with a pressure of 8 kilos., the catenary always 
keeps vertical and the sparking conditions are very good at 
8 of 60 km. per hour ; but if any slackness occurs in 
the lines an inclination of the catenary plane results, and 
this causes slots in the bow shoe. 

Tbe н.т. current from the bow passes to а transformer 
situated underneath the locomotive, between the two trucks. 
This connection consists of a high tension cable enclosed in 
a brass tube, which is grounded and situated in a wooden 
slot. 
The transformer is air-cooled by a small motor-driven fan, 
which runs continuously. There are several terminals on the 
L.T. side for pressures varying from 50 to 500 volts. All 
the multiple-control apparatus is energised at 50 volts; the 
air compressor motor (10 H.P.), the fan motor and the loco- 
motive lighting runs at 100 volts; pressures up to 250 volts 
are required for the motors, and 500-volt current is employed 
for lighting and heating the passenger cars. 

Thé Westinghouse electro-pneumatic system of multiple 
control is employed; each locomotive has four 75-H.P. 
single-phase motors, with simple gearing (15/70) and 
wheels 1 m. diameter. 

As is known, the arrangement of the Westinghouse single- 
phase motor resembles the D. O. motor, being also in series 
with the collector; but some important variations were 
made in order to secure perfect running. In addition to the 
ordinary series winding in the field circuit, there has been 
added in series a second or compensating winding, with a 
view to increasing the power factor. Moreover, when an 
armature coil is short-circuited by a brush considerable 
Parking resulta, and in order to avoid this, the resistance of 

coil circuit has been increased by connecting the 
terminals of the coils to the collector with a metallic 
resistance arranged in the slots in the same way as the coils. 
Under these conditions the motors give very good resulte. 

In addition to the Westinghouse air-brake, a hand-brake 
is provided, which can be operated from each end of the 
locomotive ; with a pull of 20 kilos. on the operating wheel, 
8 brake effort of 15,000 kilos. can be obtained, or, say, 
15 per cent. of the locomotive weight. 

The schedule speed realised with these locomotives, with 
light passenger trains and on light up gradients (average 
lin 200) has been some 55 km. per hour, on a length of 
2,700 metres. Freight trains of 70 tons are hauled on an 
up gradient of 2:4 per cent. at à schedule speed of 24 km. 
per hour. 

Testa have also shown that it is possible to reach an 
acceleration of 50 cm. per second per second; and while 
the power factor at starting is not high, in normal 


running it is above 0°80. 


NOTES. 


. Reunion of E. E. R. E. (Vols.),—Members who served 
in the war are reminded that a proposal is on foot to bring about 
а reunion of active service members. Particulars may be obtained 
from the provisional committee, Messrs. Coxon, Dallison and Mason, 
c/o the ELgorgicAL Review. 


Merchant Venturers’ Technical College, Bristol.— 
The Times states that the plans for the restoration of the main 
building of this college, which it will be remembered was destroyed 
by fire recently, have now been approved; they involve very 
considerable changes in the arrangemente of the building. In 
15 basement there will still be the engineering workshop and 
кыш also the electrical engineering laboratory and the hydraulic 
p oratory, but both will be much larger. A portion of the space at 

е back of the college will be covered over, and in it will be placed 


the experimental engine, dynamos, and central electric light and 
power station, now situated in the Rosemary Street branch 
bnilding of the college, as well as the testing machines of various 
kinds. On this floor also will be situated the rooms of the professors 
of electrical engineering and motor-car engineering, the boiler- 
house, heating chamber, and battery house. The governors are 
concentrating the work of their college so as to provide a much 
more extensive equipment for those departments which train civil, 
mechanical, electrical, mining, and motor-car engineers, and which 
prepare for the B.Sc. degrees of the University of London in 
science and engineering. With this end in view they will dis- 
continue certain portions of the work formerly undertaken by the 


college. 

Improved Leclanché Cell.—A German patent has been 
taken out by the firm of Siemens & Halske, of Berlin, for a new 
form of wet Leclanché primary cell. The essential feature of the 
invention consists in leaving & gas space round the central carbon 
electrode at the top of the element, closing this in with а 
borizontal gas-tight partition made of papier-maché saturated with 

d casting а seal of some fusible material which is 


paraffin wax, an 
not attacked by alkali over the top. In this manner the ammonia 


evolved from the ammonium chloride electrolyte is prevented from 
escaping, and, indeed, if а sufficient &mount is libersted the 
pressure may rise within the confined space in the upper part of the 
cell until the gas dissolves in the liquid. Moreover, it is said, the 
ammonia liberated reacts with the zinc chloride that has been 
formed, and converts some of the insoluble zinc hydroxide into a 
soluble basic zinc chloride, thus renewing some of the spent 
électrolyte. 

Electric Welding and the Eyes.— The Departmental 
Committee on Compensation for Industrial Diseases, which has 
been sitting since July last, has just issued its report. Among 
injuries inquired into were cases of injury to the eyes from electric 
welding. The Committee reported that Cases of such injury have 
occurred, due to the intensity of the light produced in the process. 
We have had no evidence, however, that incapacity, when it occurs, 
lasts for longer than a few days; and it appears that the injury can 
be easily avoided, and is, in fact, now avoided by the use of 
protective glasses by the workmen. In these circumstances there 
із, we consider, no valid reason for adding it to the schedule.” 


“ Thou Shalt Not."—In the Commercial World (Boston, 
U.S.A.) there are given ten business world commandments, which 
we reprint from an American engineering exchange. The said 
exchange recommends steam engineers to apply these principles in 
their business affairs, and we would suggest in these very pushing 
and competitive times, that they might be studied, and perhaps 
applied, by British electrical engineers and salesmen in their 
arrangements both at home and abroad. In No. 8 there isa 
distinct Yankee advice to go trumpeting; we don't advocate going 
the full length of our trans-Atlantic cousins in this, but there is 
room fora little more of it than we conservative Britishers are 
generally noted for. No.9 bas in its latter half a flavouring of 
Americau slimness—the wisdom of the serpent with not all the 


harmlessness of the dove. 

1. Thou shalt not wait for something to turn up, but thou shalt 
pull off thy coat апа go to work, that thou mayest prosper in thine 
affairs and make the word failure spell success.” 

2. Thou shalt not be content to go about thy business looking like 
a bum, for thou shouldst know that thy personal appearance is better 


than a letter of recommendation. 
3. Thou shalt not try to make excuses, nor shalt thou say to those 


who chide thee, “ I didn't think." › 

4. Thou shalt not wait to be told what thou shalt do, nor in what 
manner thou shalt do it, for thus may thy days be long in the job 
which fortune hath given thee. 

5. Thou shalt not fail to maintain thine own integrity, nor 
shalt thou be guilty of anything that will lessen thy good respect 
for thyself. 

6. Thou shalt not covet the other fellow’s job, nor his salary, nor 
the position that he hath gained by his own hard labour. 

7. Thou shalt not fail to live within thine income, nor shalt thou 
оша any debts when thou canst not see thy way clear to pay 
them. 

8. Thou shalt not be afraid to blow thine own hom, for he who 
faileth to blow his own horn at the proper occasion findeth nobody 
standing ready to blow it for him. 

9. Thou shalt not hesitate to say “No” when thou meanest “ No,” 
nor shalt thou fail to remember that there are times when it is 
unsafe to bind thyself by a hasty judgment. 

10. Thou shalt give every man a square deal. This is the last 
and great commandment, and there is no other like unto it. Upon 
this commandment hang all the law and the profits of the business 


world. 

Engineering Golfing Society.—We are informed that 
a number of engineers, who have been playing golf together, have 
formed themselves into a committee for promoting the establish- 
ment of an Engineering Golfing Society on the model of the 
similar societies already formed by the Bar, the Press, the London 
Solicitors, &c. It is proposed that membership be limited to 
Members, Associate Members, Associates, Graduates and Studente 
of the Institutions of Civil, Mechanical and Electrical Engineers. 
The President of the Institution of Civil Engineers, Sir Alexander 
Kennedy, has promised to be the first President of the Society. 
Gentlemen desirous of becoming members are requested to com- 
municate with Mr. Seymour Price Williams, of 5, Victoria Street, 
S.W., who has been asked to act as secretary, and who will send 


them the necessary particulars. 


* 
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Water-Power in German Colonies.—The question of 
railway extensions in German Colonies in Africa, which has been 
brought forward in a memorial recently issued by the Colonial 
Department to the Reichstag, has led to the suggestion in semi- 
official quarters that consideration should be given to the problem 
of utilising the waterfalls available in the Colonies. It is pointed 
out that it would be easy to work by electricity the proposed 
railway in the Cameroons, from Daala, the principal place, to 
Jaunde, which is the centre of business in the south district. The 
railway would pass over the Sanaga River, which has a large fall of 
water near Eea at a distance of 4:3 miles from the coast, and which 
would be able to yield a considerable amount of power even in the 
dry season. It is considered that a power station would be in a 
position to deliver energy for the working of the projected railway, 
the electric lighting of Duala, and the coast places in the south and 
for the supply of power to the Government workshops and barbour 
works at Duala. The Neven du Mont falls of the Njong River, 
which are situated further to the south, could also be used for rail- 
way working and other purposes. In German East Africa, the 
Pangani falls, which are 117 miles distant from the coast in the 
lower Rufidji valley, could be brought into use, if not for the 
operation of a railway, at all events for driving the machinery 
employed in the briskly rising trade in cotton and for other pur- 
poses. It is considered that the water-power in other districts 
south of the Congo could also be profitably employed, and it is 
suggested that German engineers, in connection with the Colonial 
Economic Committee, should co-operate in the elaboration of 
schemes which would assist in the opening up of the Colonies, and, 
at the same time, prove to be remunerative undertakings and of 
advantage to the export trade of the Fatherland. 


The M. E. A. Meeting at Sheffield.—The full pro- 


gramme of arrangements for this Convention has now been issued 
by the secretary :— 


TuEspay, June 25th. — At 10.30 a.m. Welcome at Town Hall 
by the Lord Mayor. Presidential address by Mr. S. E. 
Fedden. Paper by Mr. R. L. Acland, of Chesterfield, on 
“ Extension of Electricity Supply to Outlying Districts.” 

12.45 p.m. Luncheon at Royal Victoria Hotel. | 
2p.m. Visit to Messrs. Vickers, Maxim’s River Don Works. 
8pm. Reception and dance at Town Hall. 

WEDNESDAY, June 26th.—9 a.m. Excursion to the Dukeries. 

Тновѕрлү, June !27th.—10 am. At Royal Victoria Hotel 
Annual General Meeting. 

2.30 p.m. Papers on: “Cheap Power Supply by Municipali- 
ties," by Mr. C. E. C. Shawtield, of Wolverhampton; The 
Costs of, or Charges for, Electricity Supply," by Mr. H. R. 
Burnett, of Barrow-in-Furness; ‘ Depreciation,” by Mr. 
C. H. Yeaman, of Hanley. | | 

7.30 p.m. Annual Dinner at Royal Victoria Hotel. 

Faipay, June 28th. — At 10 am. Royal Victoria Hotel. 

| * Alternating Current Distribution," by Mr. A. J. Cridge, 
chief assistant electrical engineer at Shetlield; also a 
paper on another subject (announcement later). 

2.15 p.m. Visit to Kelham Island Tramway power station 
and Neepsend power house. Sheaf Street station will also 
be open for inspection. 


The Rhine to Furaish 1.200.000 Horse-Power.— 
An astonishing calculation has been made by Major von Donat, of 
Munich, in regard to the utilisation of the water power of the 
Rhine in connection with Lake Constance as & storage reservoir. 
At the present time the Rheinfelden Works use 14,500 R. P., the 
Laufenburg concession contempfates 30,000 H.P., and the Rheinau 
project 7,360 H.P., and these and other schemes represent a total 
of 130,000 нр. In the opinion of Major von Donat, however, it 
would be possible to obtain 1,200,000 H.P. permanently between Lake 
Constance and Breisach by the expenditure of a sum of approxi- 
mately £10,000,000 on the execution of the works, and he estimates 
that the production of electrical energy would be effected at a 
very low price, which would seriously compete with steam power 
over a large tract of country. The scheme proposes the trans- 
mission of energy over considerable distances as, for instance, 
from Basle to Strassburg, Carleruhe, Mannheim, Frankfort and 
Cologne; to the large Dutch towns 310 miles distant, and to 
Bremen and Hamburg, which are 434 nud 496 miles away respec- 
tively. Having regard to the 403 miles transmission in connection 


with the De Sabla works in California, and to the scheme for the 
utilisation of the Zambesi Falls for the supply of power to the, 


Witwatersrand mines, the Major contends that the technical 
possibility exists of delivering power from the part of the 
Rhine in question to the towns on the North Sea. But it would, 
perhaps, scarcely be necessary to extend as far as that in the trans- 
mission of power, as the Major is of opinion that the district of 
the middle Rhine would be able to utilise the whole of the power, 
and that the electrical energy would be able to beat steam power, 
even in the coal districts of the Saar and the Ruhr. 


Cairo Electric Tramways.—The report of the Cairo 
Electric Railways and Heliopolis Oases Co., which was formed a 
year or two ago to develop the lands known as the Oasis of the 
desert of Abbassich and to construct an electric railway and two 
tramways between that place and Cairo, states that a new city is 
now rising on the spot. А provisional generating station has been 
built at Demerdache and is ready for work. The permanent station 
is being constructed at Choubrah, at that part of the Nile where the 
Charkavich canal ends. The equipment of the station will include 
three sets of turbo-alternators of high-pressure capable of furnishing 
а total of 10,000 н.р. Asub-station has been established near the 
Oasis d'Héliopolis, which is the name give to the new town. This 


plant will deliver the energy requlred for the public and private 
lighting of the place, and for the working of the railway and tram- 
ways. The construction of the lines intended to connect the Oasis 
with the centre of Cairo has been commenced, and as а result of an 
agreement with the Société des Tramways de Caire it will be 
possible to start а service between Cairo and Abbassieh to the 
Oasis next October. Among the directors of the company appear 
the names of Lord Armstrong, Sir Augustus Fitzgeorge, Sir Jules 


Jacobs and Sir John Rogers Pacha, Sir Reginald L. Oakes being 
the director-general. 


The Magnet Musical Society (G.E.C.).— This society, 
which was formed some eighteen months ago by а few members of 
the General Electric Co.'s staff, made its first public appearance on 
Friday last, when it gave its first grand bohemian concert at the 
Cannon Street Hotel. 'Тһеге were 230 present, many of them 
being members of the G.E.C. staff, though, it should be mentioned, 
that the society also admits to membership, outsiders connected 
with the electrical trade. The chair was taken by Mr. H. Hirst, 
who, in a short speech, wished the society every success. Mr. D. 
Blattner, the president, who responded, gave a brief outline of the 
society, its objects, and so on. So far there are 60 members in the 
society. Those of our readers desirous of obtaining further informa- 
tion concerning the society should place themselves in communica- 
tion with Mr. E. Joyce, the honorary secretary, at 71, Queen 
Victoria Street, E.C. Messrs. Н. Hirst, Max Byng, and Н. Bevis 
are patrons of the society. The programme contained some well- 
known artists. Mr. Will Van Allen (The Tramp), Miss Annie 
Purcell, and Miss Gladys Huxley (who were specially engaged by 
kind permission of the Tivoli management) were, in themselves, 
a host of talent. Miss May Currie, contralto, rendered her song, 
“Lovely Spring,” with much taste and finish. Miss Leonora 
Russell also sang in her usual fine style. The Liedér Quartette 
came in as an extra with their quaint and musical medley. Mr. 
Frederick Stock, violinist, gave an artistic rendering of his items. 
Miss Margaret Cochrane, in her monologue, *'Passing Cloud," 
showed to great advantage her elocutionary powers. Mr. 8. Н. 
Cross sang “The Bandolero” effectively. Mr. Humphry Bishop, 
Mr. George Luker, Miss (ueenie Osborne, Mr. Frank Powell, 
Mr. Sen Holloway, Mr. Will Collings, and Mr. Lyell Johnston, 
all aided to bring the concert to a successful issue. Mr. E. A. 
Macfarlane presided at the piano. The evening was in every way 
а success, and proved an admirable send-off for the new society 


which, by the way, we understand, is to hold its second concert 
about October next. 


A Lift Claim.—In the Shoreditch County Court on 
Tuesday, before his Honor Judge Smyly, K.C., the London Hoist 
and Machinery Co., of 103, Worship Street, E.C., sued Messrs. 
E. Lawrence & Sons, of 14, Wharf Road, N., for £21 7s. 6d., the 


price of a lift and its fixing. The defendants counterclaimed for 


£4 for injury done to electrical goods through the imperfect make 
of the goods supplied, and paid into court the difference, The 
claim was admitted, therefore the onus of proof rested on the 
defendants. Mr. Cairns, for them, said that the plaintiffs first 
supplied a crane to some tenants of Messrs. Lawrence on their 
behalf, the Autoclaw Co., a firm of electrical accessories suppliers; 
the crane was paid for, and subsequently the lift, which was sued for, 
was supplied. The usual warranty was given with the lift and the 
crane. 'Тһе accident occurred with the crane, which damaged a 
cart, into which goods were being loaded, besides smashing a crate 
of electrical fittings, valued £3 Оз. 6d. A boy, who was in the lift 
at the time of the accident, was badly injured, and was laid up for 
three weeks. The crate had been loaded into the lift and was 
to be lowered into the cart, when the hook connecting the 
chain with the lift snapped, and it fell, carrying the boy with it. 
The claim made by the Autoclaw Co. against Messrs. Lawrence 
for £10 damages, was subsequently settled for £4 to save bother.— 
An expert was called on behalf of Messrs. Lawrence, who said that 
the man who passed the hook must have been either wicked or 
blind when he knew that а life might depend on its being perfect. 
The hook had been made of two pieces which had not been 
properly welded together. Not sufficient heat had been used, so 
that it had worked hollow. Не denied that inferior iron could 
account for it, as he said it would be impossible for it to 
work hollow if properly and sufficiently worked, in fact, 
it was well-known that the iron improved in condition 
the more it was worked. For the defence, it was sub- 
mitted that the iron of the hook had never been welded at all, 
as it was one piece, it only having been heated to make the curve 
of the hook. The chain and the hook had been tested to a break- 
ing strain of 1 ton, whilst the guaranteed carry ing capacity was 
only half a ton. In these circumstances it was submitted that they 
had exercised &ll reasonable care, and could not be liable. Judge 
Smyly said that the defendants, in the counterclaim, were bonnd 
to their guarantee under the Sale of Goods Act. They said it was 
good iron, and if it turned out different they would have to stand 


by it. There would be judgment for Messrs. Lawrence on the 
counterclaim, with costs. ` 


Bankruptcy Note.—In the Court of Bankruptcy, 
before Mr. G. Chapman on Wednesday, a meeting was held of the 
creditors of John D. Gibbs, whose statement of affairs showed 
liabilities £13,990 and assets consisting of two commission notes of 
uncertain value. The debtor stated that he had been connected 
with electrical undertakings for many years, more particularly in 
respect of a transforming system, which he patented in connection 
with a Mr. Gaulard. The meeting was adjourned for four months, 


with a view to the maturing of negotiations for the realisation of . 


the debtor’s concessions. 
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Gauge for Measuring Rail Wear.—According to the 
Street Railway Journal for April, Messrs. Calvi and Perrot, track 
engineers of the Metropolitan _Underground Railway, of Paris, 
pave recently designed a micrometer gauge for measuring 
the wear of rail heads and gauge line. Its construction is shown 
in the accompanying design, reproduced from Le (Génie Civil. The 
piece 4, which fits the contour of the base of the rail as well as the 
side of the web and top of the head, is provided with a handle. 
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PORTABLE бАпаЕ FOR MxABUBNG Rai WEAR, USED ON THE 
| Paris METROPOLITAN RAILWAY. 


The vertical wear is measured by the graduated screw в, which is 
threaded in the socket B’. The wear at tbe gauge line of the rail is 
read by means of the sliding plate H and the scale c. This reading, 
of course, gives the resultant of the vertical and horizontal wear at 
this point, but as the incline at the corner of the rail is always at an 
angle of 45°, all readings can be corrected by the same constant. 
Both scales are provided with verniers. The gauge has been found 
very useful on the Paris Metropolitan Railway, where curves of 
130 ft. radius are common, and where the radius in some cases ia as 


low 34 93 ft. 


Calcium Cyanamide in France. — The French 
authorities have decided to impose an import tax on calcium 
cyanamide, on the basis of its being an artificial fertiliser. 


Shock Accidents.—According to the Blackpool Gazette 
an electrician named Graves, aged 18, engaged in laying cables 
if a transformer chamber on the Pleasure Beach at Blackpool, 
received a shock at 200 volts while turning on a switch. He was 
thrown out of the chamber on to the sands unconscious, but he 
was restored by artificial respiration. 

The Daily News of Wednesday last, states that at the Mountain 
Colliery, Gorseinon, near Swansea, a collier named Stephen 
Harries, aged 47, has been killed electrically. The electric current 
escaped along the hauling rope, and a fireman named Davies 
саше in contact with the rope and shouted for help. Harries 
went to his assistance, but himself received a full shock, and 


vas instantly killed. 


Institution and Lecture Notes.—Royat INSTITUTION. 
—On Friday last Prof. J. A. Fleming, F.R.S., lectured on “Recent 
Contributions to Electric Wave Telegraphy." He stated that with 
Mr. Marconi’s new method of creating continuous waves, any 
existing station for spark telegraphy could easily be converted into 
a station sending out undamped waves. 

‚литр Warps CLUB. Mr. Bullocke, of the Marconi Co., gave a 
lecture last week at the Cannon Street Hotei before the members of 
this club, taking for his subject Wireless Telegraphy.” 

East Lonpon CorrLEGE.—Mr. J. T. Morris, M. I. E. E., is on 
Monday evening next to commence a course of six lectures, illus- 
trated with experiments and demonstrations, on “ Electric Wave 
Telegraphy.” The syllabus shows that the course will cover (a) 
The production of electric waves; (Б) their detection; and (с) the 
measurement of quantities connected therewith. 

Institution оғ ELECTRICAL ENGINEERs.— On Friday last the 
annual gencral meeting of the Institution was held in its rooms at 
n Vıctoria Street, S.W., to receive the report of the Council, and 

E statement of accounts and balance-sheet for 1906. The election 
ot the new Council was announced ; the list of names bas already 
пра in our pages. The accounts show а total income of 

0,641 98. 104.,=апа an expenditure of £7,092 14s. 10d., leaving a 
nra balance of £3,548 158. to be carried to the general fund. 
8 : balsnce-sheet shows total assets £41,659 бв. 1d., of which 

260 178. 1d. ів invested in buildings and building Mite. The. 
general fund amounts to £10,221 178. Fd., and is mainly invested. 


Troubles of the Car Driver.—Sheriff Campbell 
Smith, of Dundee, one of Scotland's veteran judges, has been 
laying down the law to the car drivers. Ав а sequel to a smash on 
the new Dundee-Monifieth line, four ladies and their coachman sued 
the tramways company. His Lordship decided against the com- 
pany, and gave the pursuers substantial damages.. He held that a 
car driver was bound to go slowly at all points where there was 
danger owing to the narrow roadways and the vagaries of children 
in slummy localities, also of deaf and drunk men, and even of 
uneducated dogs and cate; and that when the defenders' ex- 
ploughman (the driver of the car) saw the pursuers’ carriage and 
psir approaching the entrance gate to a mansion that he knew was 
80 narrow that it required to be gone into not obliquely but directly, 
he ought not to have been so anxious to save a second or two of his 


invaluable tramcar time. 


Self-Registering Electric Target.—Mr. J. À. Dickie 
has presented the Fleet Rifle Club with one of his patent self- 
registering electric sectional targets, complete with indicator, for 
the use of members. 


Appointments Vacant.—Switchboard attendant for 


Durban Corporation (£240); charge engineer (£100) and canvasser 
(£80 + 23 per cent. on new consumption) for Acton U. D. C. 


Electric Supply Football League.—A meeting was 
held in the offices of the St. James and Pall Mall Supply Co., 
Carnaby Street,on Thursday, May 23rd. Representatives from the 
various electric supply companies attended, and the following 
appointments were made: Hon. Treasurer, Mr. Horobin, St. Pancras ; 
Hon. Secretary, J. W. Fraser, L.C.C. Tramways Power Station, 
Greenwich; Hon. Registration Secretary, J. De Voil, St. James and 
Pall Mall. Applications are invited from electric supply companies’ 
football clubs situated within 15 miles from Charing Cross, and 


Bhould be addressed to the secretary. 


Legal.—In the list of appeals down for consideration in 
the House of Lords on Wednesday was the case of the Electrical 
Power Storage Co., Ltd., т. Patent Exploitation, Ltd. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials.—Out of 135 applicants, 
Mr. б. E. Swirt, of Plymouth, has been appointed mains super- 
intendent at Chester at a salary of £150 per annum, with annual 
incrementa of £10 to £200. 

Mr. E. J. REINDORP, charge engineer at the East Ham Electricity 
Works, who has obtained an appointment with the Cape Copper 
Co., Cape Colony, has been presented by the generating station 
Staff with а cabin trunk and a knife. 

Mr. Н. H. Haywoop has been appointed lighting inspector at a 
salary of £150 a year to Islington Borough Council, and Mr. D. J. 
Evans has been appointed assistant lighting inspector at а salary 
of £130. 

The Southport Electricity Committee has appointed Mr. A. S. 
BLACK (assistant electrical engineer) acting manager in succession 
to Mr. R. S. Downe. Mr. Black's salary will be £300 per annum. 

On the occasion of his departure to be married, the staffs of the 
Newcastle-upon-Tyne Electric Supply Co. and the County of 
Durham Electric Power Co. presented Mr. J. A. SEAGER with a 
case of cutlery to commemorate the event. The presentation took 
place in the board room of the companies, where the heads of 
departments met, and through Mr. J. W. Laws, who made the 
presentation, expressed their best wishes and esteem for their 
colleague. Mr. Seager has the hearty good wishes of the editors of 
the ELECTRICAL REvigw. Мау he have as much happiness in his 
new relationship, as he has had success in the excellent work 
accomplished by him in and through the Tyneside Electrical Pioneer. 

On Monday afternoon last, Mr. J. S. THomson, engineer and 
manager of the Fife Electric Power Co., was presented with a 
smoker's cabinet subscribed for by the staff on the occasion of his 
marriage, which was to take place yesterday. The presentation 
was made by Mr. A. D. Phillips, assistant engineer. 

The Blackpool Corporation Tramway and Electricity Committee 
has recommended that the salary of Mr. CHARLES Furness, 
electrical engineer, be raised from £520 to £600, and that of Mr. 
H. LANCASTER, tramway manager, from £300 to £350. This decision 
has been arrived at in consequence of the return of salaries paid in 
other towns showing that the Blackpool officials’ salaries are below 
the average according to the amount of work done and profits 


made. 


Tramway Officials.— Mr. W. Н. MoonHoUsE, the 
present manager of the Barnsley tramways, has been appointed 
manager of the Llandudno and Colwyn Bay Light Railway. 

Mr. C. J. JEWELL, until recently with Messrs. W. T. Glover and 
Co. Trafford Park, Manchester, has been appointed resident 
engineer to the Wakefield and District Light Railway Co. 
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Ceneral.— MR. REGAL D P. WILSON, consulting engi- 
neer, of Westminster, is leaving London shortly for America, where 
s og business engagements which will occupy him for a few 
weeks. 

Mr. Stephen Sellon, M.Inst.C.E., announces that Mr. ERNEST M. 
SELLON, M. I. E. E., who has been associated with him in business 
for some time, is now a partner in his practice, which will be carried 
on ав heretofore, but under the title of Stephen Sellon and Partners, 
at 36, Victoria Street, S.W. | 

Мг. Epwarp G. Аснезом, of Niagara Falls, has been awarded 
the Rumford medal by the American Academy of Arts and Sciences 
for the application of heat in the electric furnace to the industrial 
production of carborundum, graphite and other new and usefal 
substances. Mr. Acheson is the twenty-first person in the United 
States to receive this medal. Among others on whom it has been 
conferred are John Ericsson, George Henry Corliss, Henry A. 


Rowland, Samuel P. Langley, Thomas A, Edison, Charles F. Brush, 
and Elihu Thomson. 


CHARGES FOR ELECTRICITY. 


[FROM A LEGAL CONTRIBUTOR. ] 


Cases relating to the supply of clectricity and the charges which 
undertakers may exact from consumers are not of frequent occur- 
rence in English Courts. This is no doubt due to the fact that, as 
а general rule, undertakers are able to supply at rates much lower 
than the maximum which they would be allowed to charge by Act 
of Parliament. But there is one question in relation to charges 
which has arisen more than once, namely, what are the powers of 
the undertakers in relation to alternative methods of payment? 
Can they charge one consumer, who takes a large quantity one 
price, and demand increased rates from small consumers ? 

Sec. 20 of the Electric Lighting Act, 1882, provides that“ under- 
takers shall not in making any agreements for a supply of elec- 
tricity, show any undue preference to any local authority, company, 
or person, but save as aforesaid, they may make such charges for 
the supply of electricity as may be agreed upon, not exceeding the 
limits of price imposed by or in pursuance of the license, order, or 
special Act authorising them to supply electricity." 

Upon reading this provision it might be thought that a company 
would be prevented from supplying except at a uniform rate to 
every consumer in their district; but this is not the case. A 
different meaning has, however, been placed upon the section. In 
Metropolitan Electric Supply Co. v. Ginder (1901), 2 Ch. 799, an 
intending consumer signed a form of request tó an electric lighting 
company, subject to, inter alia, the following terms: (1) The con- 
sumer agrees to take the whole of the electric current required for 
the premises mentioned below from the company for a period of 
not less than five years. (2) The charge for electric energy to be 
44d. per Board of Trade unit. No quantity was specified, and 
there was no covenant by the company to supply, nor by the 
defendant to take any energy. Similar forms of request had been 
signed by other persons for different terms of years at different 
prices. The company afterwards supplied another consumer under 
contract for two years at 4d. per unit; but he was а large con- 
sumer who took his supply in the daytime, which was an advantage 
to the company. It was held that this did not amount to 
* undue preference " under Sub-sec. 19 and 20 of the Act of 1882 
that the phrase similar circumstances" which occurs in Sec. 19 
of the Electric Lighting Act, 1882, included amount of energy con- 
sumed, the expense of supplying it and getting payment, uniformity 
of demand, and the fact that some consumers required energy by 
day and some by night, and that, unless all the circumstances were 
similar, agreements might lawfully be made for different terms and 
at different rates. | 

According to the principle involved in this case, it is obvious that 
the usual practice of granting special terms to those who take a 
supply for power purposes is conformable to the law. There is 
one other method of charging, the legality of which has not, so far as 
we are aware, been discussed in any English case. We refer to the 
method whereby the consumer is charged at a certain rate for the 
first few hundred units which he consumes, and at a lower rate for 
a supply taken subsequently. Is this method compatible with a 
charge to other consumers at a flat rate ? 

This point has been recently discussed in Australia in the case of 
Mayor of Melbourne v. Attorney-General of Victoria (3 Common- 
wealth Law Reports, p. 467). By Sec. 39 of the Electric Light 
and Power (Victoria) Act, 1896 (No. 1,413) it is provided that— 
“The undertakers shall not, in making any agreements for a supply 
of electricity, show any preference to any council, company, or 
person, and the charge for such supply shall be uniform throughout 
such area, во that each council, company, or person shall be supplied 
at the same price and not less than any other council, company, 
or person, but such price shall not exceed the limits of price 
imposed by or in pursuance of the order authorising them to supply 
electricity.” In the case in question undertakers had two scales 
under which they charged consumers for the supply of electricity, 
and all consumers had the option of which rate they would select. 
Under one scale, called the “ flat rate,” consumers were charged for 
the actual quantity of electricity supplied at the uniform rate of 
43d. per unit. Under the other scale, called the maximum supply 


rate,” consumers were charged at the rate of 7d. per unit, 
as to such portion of the electricity supplied to them as was equal 
to a consumption fora period of 45 hours per calendar month at 
the highest rate of consumption during the month, and as to the 
remainder of the electricity so supplied during the month at the 
rate of 2d. per unit. It was decided by the Court of Appeal that 
the charges were lawful, and that the section in question was 
directed to a preference between persons supplied with electricity, 
and under it the charge for the supply of electricity might be 
uniform, although there were alternative scales of charges. Thus, 
under one of those systems, the price for every unit supplied 
might be uniform, while under another a larger price might be 
charged for a specified quantity first supplied and a smaller price for 
the remaindér, provided that all the consumers have the oppor- 
tunity of electing on which scale they will 5e charged. 

Seeing that the provisions of the Victorian Statute which were 
discussed in the &bove case are practically the same as those of our 
own Electric Lighting Act, it is apprehended that this decision 
would be upheld in an English court of law, 
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NEW COMPANIES REGISTERED. 


Wisbech Electric Light and Power Co., Ltd. (93,430).— 
This company was registered on May 18th, with a capitalof £25,000 in £1 shares, 
to adopt an agreement with the National Electric Construction Co., Ltd., to 
take a transfer of the undertaking authorised by the Wisbech Corporation 
Electric Lighting Orders 1901 and 1906, and to carry on the business of suppliers 
of electric light and power, electrical engineers, metal workers, contractors for 
the supply of electric plant, &c. The first subscribers (each with one share) 
are: J. T. Jervis, M.I.C.E., Queen Anne's Chambers, B. W.; W. B. Cownie, 
22. King's Avenue, Muswell Hill, N., general manager; R. Watson, 28, 
Ranelagh Avenue, Barnes, S. W., accountant; L. D. Н. Lamb, 30, Grasmere 
Road, Muswell Hill, N., secretary; W. C. Bishop, 8, Ulysses Road, West 
Hampstead, N.W., clerk; E. A. Bond, 9a, Cookham Mansions, Munster Park, 
S. W., clerk; and H. W. Willis, 2, Clausentum Road, Bouthampton, engineer. 
No initial public issue. The number of directcrs is not to be less than three or 
more than seven: the first are W. B. Cownie, F. E. Stanley and J. T. Jervis; 
qualification, £100; remuneration £25 each per annum (chairman 450) and 10 per 
cent. of the surplus profits available for distribution after 5 per cent. has been 


paid on the ordinary shares, divisible. Registered office, 3, Queen Anne's 
Chambers, S. W. 


Caribbean Anglo-Colomblan Cable Co., Ltd. (93, 464).— This 
company was registered on May 24th, with a capital of £100,000 in £1 shares, 
to carry on the business of a telegraph and telephone company in all its 
branches, to construct, lay down, install, maintain and work submarine and 
land cables and wires, &с. The first subscribers (each with one share) are:— 
M. Ross, 48, Deronda Road, Herne Hill, S. E., stenographer; A. E. Cadby, 198, 
Clapham Road, Stockwell, S.W., clerk; A. R. Bennett, 16, Digby Road, Browps- 
wood Park, N., accountant; H. G. Rushen, 164, King Henry's Road, South 
Hampstead, N.W., clerk ; W. Н. C. Cory, 67, Cavendish Road, Finsbury Park, 
N., secretary; A. Borer, 91, North Hill, N., clerk; and W. Postlethwaite, 119, 
Mildmay Park, N.,clerk. No initial public issue. The number of directors is 
not to be less than three or more than seven ; the subscribers are to appoint 
the first ; qualitication, two shares: remuneration (except Managing director), 


£200 each per annum and £100 extra for the chairman. Registered office, 84 
Bishopsgate Street Within, Е.С. j in 


Reed’s Electrical Co., Ltd. (9 


registered on May 25th, with a capital of £8, 


business of electricians, electrical and mechanical engineers, suppliers of elec- 
tricity for light, heat, motive power or otherwise, manufacturers of, and dealers 
in, electrical apparatus, &c., and toadopt an agreement with W. Ruddock. The 
first subscribers (each with one share) are :—W. M. Purkis, 18, Mayfair Avenue, 
Ilford, traveller: Florence Hull, 20, Vicarage Mansions, Abbotsford Avenue 
West Green, N., shorthand writer; W. Renshaw, 246, Hyde Road, West Gorton, 
Manchester, plumber; L, R. Erlynne, 21, Calthorpe Street, W.C., clerk: 
W. Ruddock, 333, Thorold Road, Ilford, electrical engineer; C. J. Bailey, 257, 
Lynton Road, Bermondsey, clerk; and J. T. Hayter, 41, Bishopsgate Street 
Within, E.C., accoüntant. No initial public issue. The number of directors is 
not to he less than two or more than seven; the first are В. Reed (chairman), 


and W, Ruddock ; qualification, £100; remunoration as fixod by the company. 


3,493).— This company was 
000 in £l shares, to carry on the 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


T. A. W. Clarke, Ltd. (92,61 0), (electrical engineers, 
Leicester).—A debenture dated May 2nd, 1907, to secure £1,000, charged on the 
company's undertaking and property, present and future, including uncalled 


capital, has been registered. Holder: J. T. Clarke, Havelock Works, 
Leicester. 


Newcastle and District Electric Lighting Co., Ltd. 
(28,022). Particulars of £100,000 5 per cent. second debentures created by reso- 
lution of February 1st, 1907, have been filed pursuant to Sec. 14 (4) of the com- 
panics’ Act, 1900, Property charged: The company’s undertaking and property, 
present and future, including uncalled and unpaid capital. No trustees. 


Madras Electric Supply Corporation, Ltd. (87,409).—A 
trust deed dated October 17th, 1906, executed pursuant to a trust deed dated 
February 22nd, 1906 (already registered), securing £25,000 “Construction " 
debenture stock, was registered on May 17th, 1907. by permission of the Court. 
Property charged: Licence granted by the Government of Madras, under the 
Indian Electricity Act, 1903, known as the Madras Electric Licence, 1905," 
certain land, with buildings, fixed plant, machinery and appurtenances, at 
Verpery, Madras, and the company's undertaking and property, present and 
future, including uncalled capital. ‘Trustees: C. C. Cave, 13, Cranley Gardens, 
S. W., and C. F. Tufnell, Waterdone Manor, Kenley, Surrey. 


Willey & Co., Ltd. (79,618).—This company's annual return 
was filed on April 13th, when the entire capital of £100,000 in 25,000 preferred 
and 75,000 ordinary shares of £1 each, had been taken up. £7 had been 
received and £99,993 is considered as paid. Mortgages and charges : £20,000. 


Mann, Egerton & Co.. Ltd. (83,780).—This company’s annual 
return was filed on March 27th, when 11.669 preference and 6,007 ordinary shares 
had been taken up out of a nominal capital of 240, (00 in 25,000 preference and 
16,000 ordinary shares of EI each. £1 per share has been called up on seven 


ordinary and 5,500 preference, and £5,507 has been received. £12,169 is con- 
са as paid оп 6,169 preference and 6,000 ordinary. Mortgages and charges: 
U s 
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Union Electric Co., Ltd. (71,115).—This company’s annual 
retarn wae filed on A ril 29th, when 24,250 shares had been taken up out of a 
nominal capital of £ 000 in £1 shares. £1 per share has been called up on 
4,950 and 1s. per share оп 19,500 shares, and £5,225 has been received. 500 
shares are considered as fully paid. Mortgages and charges: Nil. 

Newcastle and District Electric Lighting Co., Ltd. (28,022). 
—This company's annual return was filed on March 21st, when the entire 
capital of ‚000 in £10 shares had been taken up. #9 per share has been 
called up and £267,274 has been received, leaving £2,726 in arrears. Mortgages 


and charges : £150,000. 

Scottish House-to-House Electricity Co., Ltd. (29,232).— 
Ап additional charge for £500 and 6 per cent. interest was endorsed on а charge 
dated March 81st, 1904, оп May 3rd, 1907. Property charged: The company's 
ondertaking and property, present and future, including the Coatbridge and 
Airdrie undertakings, interests in orders and agreements, uncalled capital, &c. 
Holders: County of London Electric Supply Co., Ltd., Moorgate Court, Е.С. 


British Electric Transformer Co., Ltd. (76,351).— This com- 
panys annual return was filed May 8rd, when 30,490 preference and 9,999 
2 69,999) ordinary shares had been taken up out of a nominal capital of £125,000 
in 50,000 preference and 75,000 ordinary shares of £leach. £1 pershare has 
been called up on 39,889 shares, resulting in the receipt of £89,904 19s. 6d., 
inclading £16 198. 6d. paid on 25 forfeited shares. 60,000 ordinary shares are 


considered as fully paid. Mortgages and charges: Nil 
Guildford Electricity Supply Co., Ltd. (36,725).—This com- 
pany's annual return was filed on April 11th, when 9,901 preference and 2,782 
ordinary shares had been taken upout of a nominal capital of £55,000, in 25,000 
preference shares of £1 each and 6,000 ordinary shares of £5 each. £28,818 
has been received, including £2 paid on two forfeited shares. Mortgages and 


charges : £25,000 


CITY NOTES. 


Electric Traction Co., of Hongkong, Ltd. ` 


Tas directors’ report for the year ended December 318, 1906, 
shows that the substantial progress anticipated has been fully 
borne out, resulting in 8 net profit for the year of £6,567. Of this, 
£6,000 has been set aside in respect of depreciation, which will be 
шей forrepairs and renewals as occasion arises; the balance of 
£567 isto be carried forward. During the year the weekly traffic 
receipts have, almost without exception, shown considerable 
increases over the corresponding periods of 1905. "This progress is 
&il being continued, and the board consider that, even with the 
existing number of cars, the maximum limit of passengers has not 
been reached. In September last, а typhoon of exceptional 
severity visited Hongkong, and, considering the widespread 
destruction of life and property caused thereby, the company was 
extremely fortunate to escape with but slight damage. The 
Colonial Government assented, in the course of the year, to the 
tramway rights, hitherto held by the Hongkong Tramway Electric 
Co., Ltd. (the Ordinance Co.), in which this company held all the 
shares, being transferred to this company. In consequence, the 
Ordinance Со, has been wound up, and all rights, property, &c., are 
now vested in this company, subject to the charges thereon, con- 
stituting the security for the debenture-holders. 


STATEMENT OF AVERAGES, &C., FROM JANUABY 1ST TO 
DECEMBER 31st, 1906. 


Miles of street tramway ... sits T .. about 9j 
Number of cars in stock December 31st, 1906 ... 36 
Passengers carried (г с., tickets issued) ... 8,084,901 
Car-mileage run i m As e 1,137,727 
Earnings per car-mile 866d. 
Expenses per car-mile Yd 

1:21d. 


Average fare per passenger 


The meeting of the company was held on Wednesday at 19, St. 
Srithin's Lane, Mr. E. C. Morgan presiding. 

The Снатвман, in proposing the adoption of the above report, 
mid that the accounts showed substantial improvement in the 
position of the company as compared with last year. The receipts 

shown steady increases during the year under review, and 
these increases were continuing in an even more satisfactory ratio. 
Doubts were expressed at the last meeting as to the efficiency of 
the management, but, as the result of somewhat drastic measures 
taken by the board, a great change for the better had taken place 
in the local administration, and he thought he might now fairly say 
that the service was run in а thoroughly workmanlike manner, and 
that there were now practically no complaints from the public. 
The accounts showed increases under most heads of expenditure, 
but these were only such as might be reasonably looked for, 
having regard to the additional amount of work done, and to the 
necessity for greater outlay for maintenance by reason of the wear 


and tear of the plant and road way, which naturally needed very 


little during the first year. The logs sustained on the subsidiary 
coinage figured for no less a sum than £2,378, against £486 for the 
Tear 1905. All of those who were acquainted with the Settlement 
18 aware of the serious losses sustained by the depreciation on 
" small coins which were principally imported from the main- 
C d, and which were used for small ayments throughout the 
оду, The remedy could only be supplied by Government, who 
пе во far, taken no steps, which it was obviously necessary they 
ould do, to check the currency of a debased coinage. In a 
s ers such as theirs, where the payments were all in small 
i gs they could not refuse to take the coins tendered, as, if they 
is they would simply drive away their passengers, who in 
ipe MUN had no other coins, and they therefore had to take 
ther and е of them, quantum valeant, with the result that 

7 were mulcted in an amount which represented about 6 per 


cent. of their receipts. This percentage of loss showed a very 
considerable increase over that suffered last year, and 
there seemed no reason to suppose that the limit had been 
reached. Allusion was made in the report to the severe injury 
caused to the settlement by a typhoon during the year. Their com- 
pany fortunately escaped with little direct loss, but a vast amount 
of damage was done to the small craft by which much of the traffic 
along the sea front had hitherto been carried. This gave a consider- 
able impetus to their traffic, as many of those who had been accus- 
tomed to travel by water were compelled to make use of their cars, 
and, having once adopted this means of locomotion, had found the 
convenience so considerable that they had not reverted to their 
former methods. It was suggested to the board that they shonld, 
in the absence of the boats, arrange a system of carrying goods on 
their lines. Experience, however, had shown that the carriage 
of goods on tramways, having regard to the different conditions 
required for the carriage of goods and passengers, had not been 
successful, and the directors considered that they would best serve 
the interests of the company by devoting their attention to the 
development of the passenger traffic, а course which had been 
attended with success. Further development of the traffic would 
become practicable when the docks, which were now under con- 
struction at Bhau-ki-wan, were completed, and this, it was said, 
would be the case, at all events in part, towards the end of the 
year. The line from Causeway Bay to Bhau-ki-wan constituted : 
about one-third. of the system where, up to the present, they had 

been merely marking time, and it was evident that when this 
length of line became of utility to the public they might 
reasonably look for a considerable increase in takings. Their 
improved receipts had enabled them to make а commencement 
with a depreciation and renewal fund, which they would continue 
to strengthen, so as to form a substantial amount to serve in case of 
need. It would have been their desire to invest thisat once outside 
their business, so that it might be immediately available if wanted, 
but their capitalisation made no provision for working capital, and 
at present they had only their reserve to use forthis purpose. They 
would, however, at the earliest possible moment arrange for the 
establishment of a separate fund. In conclusion, he said that the 
undertaking waa in & sound position, and gave promise of improve- 
ment and steady growth, having now become thoroughly popular, 
and recognised as filling in the most convenient and economical 


manner, the requirements of the public. 
Mr. RoBERT MILLER seconded the motion, and the report was 


adopted. 


British Aluminium Co., Ltd. 


THE directors’ report says that the profit for the year 1906 trans- 
ferred to appropriation account is £155,024. To this has to be 
added £3,880 brought forward, making £158,904; debenture stock 
and debenture interest absorb £29,328; the balance of expenses 
of issue of Loch Leven debentures and new capital, £19,772, has 
been written off, and in addition £7,829 has been applied in 
reduction of goodwill account. The last-named two sums, amount- 
ing together to £27,601 have been utilised in purchasing and 
cancelling £28,800 of the company’s debenture stock. 3,455 
funding certificates have been purchased and cancelled at a cost of 
£14,534. There thus remains available £87,440. It is proposed to 
write off for depreciation £20,600. After paying dividendsonthe “A” 
preference and preference shares, £3,019 on funding certificates, and 
5 per cent. on the conversion shares, there is 7 per cent. paid on 
the ordinary shares, absorbing £9,006, and £34,549 is carried forward. 
During the year progress has been made with the development of 
the Loch Leven power scheme. Under the contract witb Sir John 
Jackson, Ltd., the hydraulic portion of the work has to be finished 
by August 15th, 1908, by which date, under contracts made with 
Several firms, all the generating plant sbould be installed in the 
power house. By that date also the aluminium factory is expected 
to be erected and equipped. The erection of workmen's dwellings 
in the village of Kinlochleven is proceeding rapidly. With a view 
to obtaining ап increased production of aluminium prior to the 
completion of the Leven works, the board acquired a partially- 
developed power at Stangfjord, in Norway, and took steps to 
develop some 3,000 н.р. at Leven, which latter can be utilised 
without interfering with the progress of the main scheme. As a 
result, it is expected that the production of aluminium will com- 
mence in Norway in a few weeks’ time, and at Leven in the 
autumn. The board has also acquired the concessions for a water 
power of considerable magnitude st Orsiéres, in Switzerland, and 
intends to proceed with the construction of the works without 
delay. Already the board has commenced the construction of a 
railway line to connect Orsiéres with the main line of the Swiss 
Federal Railways at Martigny. These extensions involve a large 
expenditure. To meet this and other outlays, the share capital of 
the company has been increased by £600,000 by the creation of 
40,000 6 per cent. “A” preference shares of £5 each, and 40,000 
' 1908 conversion shares" of £10 each. It is intended to allot the 
latter on the 11th prox. pro rata to the registered holders on that 
date of the 7 per cent. preference, ordinary and existing conversion 
shares. ' 

In 1895, on the occasion of the acquisition by this company from 
the Société Anonyme pour l'Industrie de l'Aluminium de Neuhausen 
of the English patents for the manufacture of aluminium, the 
latter company undertook to furnish to this company detailed 
information as to the process then used at its Neuhausen works, 
and this company, in return, undertook only to use such information 
in works in tbe United Kingdom or in the Colonies or Dependencies 
of the United Kingdom. The Neubausen Co. recently contended 
that this company could not manufacture aluminium abroad with: 
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out infringing that agreement. As this company was about to 
enter upon the manufacture of aluminium upon the Continent, an 
agreement was come to with the Neuhausen Co. to end АП out- 
standing provisions of the 1895 contract upon this company paying 
to the Neuhausen Co. the sum of £100, and engaging for a maximum 
period of 10 years from January 186, 1907, not to use or permit to 
be used any part of the Огвісгев water power for the production of 
aluminium. 


Mr. Ernest E. Sawyer, M.A., M.Inst.C.E., has been elected a 
director of the company. | 


Brush Electrical Engineering Co., Ltd. 


THE meeting was held on Thursday of last week at Salisbury House, 
London Wall. Lord Vaux of Harrowden presided, and in pro- 
posing the adoption of the report (see EL gcTRICAL REVIEW, May 17th, 
page 817) said he regretted that the balance-sheet now before them 
compared unfavourably in some respects with that of the previous 
year, but he thought he would be able to show them that the 
situation so far as the manufacturing апа trading aspects were 
concerned, arose from exceptional causes. The gross profit on 
trading, &c., was £65,802, as compared with £73,929 for 1905, while 
interest and profit on sales of securities realised only £4,755 as 
against £8,001. On the opposite side the general charges showed 
small increases in some of the items and reductions in others, the 
net result being an economy of about £500. The expenditure for 
maintenance of plant and buildings had increased to £8,760 as 
compared with £7,402 for the previous year due partly to the fact 
that a large proportion of the machinery at the works had been run 
at high pressure, and for long hours, and also to a natural increase 
of the disbursements under that head following on additions to 
buildings and plant. Turning to the balance-sheet it would be seen 
that the property account had been increased by £22,822 spent on 
additions during the year, and that had all been met out of the 
current position. The bulk of that expenditure had been for an 
additional shop equipped for the construction of steel goods, wagons 
of large capacity, and for steel rolling stock generally. They did 
not get the full benefit of that expenditure in 1906, but fully 
expected that it would be remunerative, as they were now in a 
position to cfliciently handle contracts for the class of work referred 
to, for which there was an increasing demand. The item of 
patents and goodwill remained at £181,397. Under the head of 


stock the figure had increased from £161,511 to £240,073. That 


increase was represented chiefly by additional work in progress, 
and that was one of the characteristics of the business to which he 
would refer later. Debtors represented £193,807, as against 
£147,790 at December 31st, 1906. The investments had been 
reduced from £170,534 in 1905 to £164,522, and they would see that 
the auditors’ certificate called attention to the fact that the invest- 
ments had largely depreciated in value. It had always been the 
practice to enter them at or below cost prics, and it would be for 
the shareholders to say whether they desired any special steps taken 
to deal with the situation. On the debit side of the balance-sheet 
the amount of loans and overdraft from bankers and others had 
gone up from £31,423 to £93,167, an admittedly large increase, but 
which was more than accounted for by the increaecd work in pro- 
gress. The item of creditors had also advanced from 462, 762 to 
£159,375; that was owing to a combination of circumstances, 
but since December it had been considerably reduced. The general 
reserve fund had been reduced by £20,483, of which £6,890 repre- 
sented losses accumulated in connection with their Australasian 
branch and part of the expenses of closing that branch. That 
branch was originally established in 1889, when the Brush Co. 
absorbed the business of the Australasian Electric Power and 
Storage Co., and for a time paid its way, but of late years, owing 
to increasing competition, the results had been unsatisfactory. 
Last Autumn, Mr. Broadhurst, the secretary, went out and investi- 
gated the business locally, with the result that it was decided to 
close the branch, and to make arrangement for the continuation of 
the company's business in Australasia by the appointment of agents. 
During the branch's existence there had been an accumulation of 
certain stocks which had not realised book values, and there had 
also been other expenses to deal with in closing the branch. 
Those items did not properly come into the company's operations 
for 1906, and the board had therefore decided to debit them to the 
general reserve fund, which had been built up during the last few 
years to meet such contingencies. For the future the company's 
business in Australasia would not involve them in any serious local 
risks nor the maintenance of an expensive management and staff 
on the other side, and they might anticipate though there would 
not be so large a business done, that it would at least show some 
margin of profit. The other amount of £13,593 debited to the general 
reserve: fund was for excess cost, experimental work, and pre- 
liminary expenses of new manufactures. Owing to the fact that a 
large number of the principal cities and towns of the United 
Kingdom had now completed the equipment of their electric tram- 
way system, there had been a considerable diminution in the 


demand for tramway rolling stock, which was one of their most. 


important lines of manufacture in the past. The directors had 
therefore bad to find other work to keep the rolling stock side fully 
occupied, and they had turned their attention to the allied industry 
of main line rolling stock, and bad secured important contracts 
which had turned out satisfactory, both alike to customers and the 
company. Work of that kind, however, took much longer than the 
lighter tramcar construction, and the lock-up of their capital was a 
very serious matter, and they had therefore been compelled to 
borrow, and as they knew, the condition of the money market was 
all against them. Furthermore, in handling work that was ina 
measure new and unfamiliar to them, they bad a good deal to learn, 


and the initial costs which had been incurred would, in the future, 
be avoided. They had also been considerably hampered by a strike 
of workmen in their car-building shops. It was a great disappoint- 
ment and source of regret to the directors that that strike should 
have occurred, because their relations with their men had previously 
been of a very cordial and harmonious character, and the exodus of 
a large number just at a time when the factory was working at 
great pressure, caused general confusion and serious dislocation of 
the business. Although steps were at once taken to fill the men's 
places, it was not at once possible to fill efficiently the place of во 
large a number of skilled men, and they had therefore been, fora 
prolonged period, working under serious disadvantage. They bad 
also heen giving their attention to the manufacture of commercial 
motor-vehicles, and they had taken up a lease of the works put 
up by the British Automobile Development Co., just adjoining 
their wcrks at Loughborough, and were turning out motor- 
omvibuses and other types of commercial vehicles, for which there 
was now & regular and increasing demand. Certain preliminar 
expenses in connection with these vehicles had been included in 
the general reserve fund, and although it would have been permis- 
sible to have written off these expenses and the excess cost of con- 
struction of the main line rolling stock over aterm of years, he 
thought they would agree with him that it was better to extin. 
guish the item by at once debiting it in full against the reserve 
fund. As regarded the electrical engineering departments, he was 
pleased to say that they had made substantial progress iu widen- 
ing the markets for their steam turbine and reciprocating engine 
generating seta. They had built power plants of that description 
in many sizes, and now had them in successful operation in mauy 
electric light, power and traction stations, both in this country and 
abroad. Competition was, however, very great, and in addition to 
being hampered by the free admission of Continental and American 
products into our markets, the producing power of the English 
factories was far in excess of the demand. The result was that the 
competition was very severe, and the successful competitor often had 
cause for regret, for it generally meant that he had taken the work 
at too low a price. That unsatisfactory state of affairs bad led 
them to pay more attention to foreign contracte, and they had met 
with а gratifying measure of success in that direction, recent 
examples of their work now being in operation in South Africa, 
South America, New Zealand, India, &c. Foreign work, however, 
entailed greater risks, both as regarded the initial expense of 
obtaining the contract and from a financial point of view. It 
generally meant that one or more of the company’s responsible 
officers had to visit the country so as to settle the arrange- 
ments, and should the company not secure the contract, the expenses 
that had to be written off were very much heavier than if the 
work was being done at home. He simply mentioned these facts 
во that they could understand the difficulties under which they 
were working, and without expressing any opinion as to the 
merits of Tariff Reform, it did seem a little anomalous 
to him, that by reason of foreign competition English manufac- 
turers should be compelled to seek a large proportion of their 
trade abroad.. In conclusion, he would remind them that com- 
petition was still very severe, and consequently the margin of 
profits in many of their manufactures was small. 'The demand for 
tramcars had largely fallen off, and it was especially on that aide 
of the work that they were able, in the past, to secure adequate 
profite. They had great hopes that now a good start had been 
made in main line rolling stock, for which the existing shops were 
well adapted, they would find a small margin of profit, and that 
freedom from labour troubles and the strenuous exertions of the 
officers and staff, which he could assure them were not being spared, 
would result in satisfactory profits on the capital invested. 

Mr. W. L. Млрсем seconded the motion. 

Mr. CaTHCART said that last year they thought that they had 
turned the corner, but he was afraid that they were now in a worse 
position. They were about £10,000 behind in their net profits, and 
various other items of the balance-sheet were not во satisfactory 
ав they were. With regard to the Australasian business, he noticed 
that there was still а sum of £12,000 due, and he would like to 
know whether the directors hoped to realise the whole of that, or 
whether it would be necessary to write anything off. He was glad 
to be able to congratulate the directors that at last they had listened 
to the voice of the auditors about taking* their investments at 
ridiculous prices. It was evident from the report of the auditors 
that £30,000 of their investments were gone, and in his opinion the 
only possible chance of the company ever paying a satisfactory 
dividend would be for the directors to write down the capital. . 

Mr. E. GARCKE remarked that he thought the directors deserved 
sympathy in the troublous period through which they had passed 
last year. Of course he, in common with other shareholders, felt 
disappointed at receiving no dividend, but he felt sure that very 
few of them realised what an enormous amount of work was 
necessary to hold up the company, and to it on under the 
exceedingly arduous conditions which had confronted the board 
during the past year. No doubt some mistakes had been made 
with the best possible intentions. The board had made an 
endeavour to improve the position of the company by pig fe 
larger volume of trade with a smaller proportion of profit. In his 
opinion the right policy for the company to pursue was to 
endeavour to do the smallest amount of work necessary to carry on 
the business, and to do that business at a relatively lerge profit, 
but until general conditions improved, it was very doubtful 
whether electrical manufacturers in this country could secure the 
full profit to which they were entitled. He was recently in 
Australia, and he found that the Americans and the Germans, by 
the aid of subsidies from the steamship companies and the Govern- 
ment, instead of withdrawing their agents, were increasing them, 
and they were able to compete with the English manufacturers in 
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avery serlous way. Unfortunately, English {firms did not make 
sufficient profits at home to enable them to incur the necessary 
expenditure for pushing their business to the extent that was 
necessary, and that brought him to the point that he thought all 
shareholders in industrial concerns should consider, and that was 
the general industria] conditions of this country in regard to the 
fiscal question. That question should be considered by them, not 
from a party point of viéw, but from the point of view of men of 
business, and ‘he could not help thinking that if they did 
that they would see many ways by which their investments 
in industrial concerns could be very materially improved. 
He agreed with the suggestion that the directors ought to take into 
consideration the question of adjusting the capital account, If 
they could only improve the general conditions under which 
industrial undertakings in this country were carried on, he had no 
reason to doubt but that the Brush Co. would occupy а very pro- 
mising and lucrative position. 

The CHAIRMAN, in reply, said that with regard to the £12,000 
due from the Australian branch, that was largely in the nature of 
debts which were at the present moment being collected. Since 
the compilation of the balance-sheet, £2,400 had been received, 
and they had every reason to suppose that they would receive 
further substantial amounts. They also had some stock there which 
would be realised at the best possible prices. With regard to the 
patents and good will, there was only one way of dealing with that, 
and that was by writing down the capital. The board had had the 
matter under consideration, and they would have to seriously con- 
sider during the next few months what was the best way of dealing 
with it, and at the same time they would also deal with the question 
of writing down their securities. 

Tbe report was then adopted 


The Report of the General Electric Co. (U.S. A.). 


THE issue of the Electrical World that is just to hand quotes figures 
and statements from the fifteenth annual report of the General 
Electric Co. in a remarkable year of growth, activity and prosperity. 
The company did a business of over $60,000,000 in the 12 months, 
$17,000,000 more than in 1905, or an iucrease in shipments of about 
40 per cent. The sales tbis year have been 50 per cent. greater 
tban in 1906, and if such growth continues, additional capital will 
be required. The net profits of the company were 88,427,842 net. 
Out of this dividends were paid to the amount of 84, 344.342. 
From this was written off 8999, 999 on account of patents, franchises 
and goodwill, and $3,083,501 was carried to surplus, making, with 
previous surplus, а total on January 31st, 1907, of $15,110,796. 
Аз to gross business, this during three years was :— 


Year ending January 81st. Amount billed. Orders received. 


1905 “о ves *.  5839,231,328 $35,094,897 
1906 "- s s 43,146,902 50,044,272 
1907 A 988 is 60,071,883 60,483,659 


, "Orders received " include only apparatus manufactured by the 
company, and not such items as services of experts, labour of install- 
ation, freight and transportation, supply of material, boilers, 
engines, &c., of outside manufacture, and bare copper wire. All 
these items are included in “ Amount billed." In the last ten 
years the amounts billed have increased from $12,540,994 in 1896, 
to $60,071,883 in 1906, an average increase of 17 per cent. per 
year. 

During the year turbo-generators of an aggregate 350,000 н.р. 
were sold, and large numbers were shipped all over the world. 
On April 18 the company had already put 110 multiple unit 
electric trains and 80 electric locomotives in use on the New York 
Central Railroad. During the year supplies sales increased 35 per 
cent, and no fewer than 40,365 stationary motors, aggregating 
565,000 н.р. were sold. Outside of contracts, no fewer than 
235,028 snpply orders were received, or 783 per working day. 
Sales of large apparatus increased, and show the same tendency as 
heretofore towards the larger sized units, The maximum sizes in 


various lines are :— ‚ 
Units. Nominal rating. Overload capacity. 
Turbo-alternators ... il 9,000 kw. 13,500 KW. 
Water-wheel generators ... 7,500 Kw. 11,250 kw. 
Direct-current generators... 2,700 K w. 4,000 KW. 
Induction motors ... i 6,000 Kw. 9,000 Kw. 
Transformers 7,600 Kw. -11,250 Kw. 


The particulars of factories and factory employés during the last 
three years are: | 


Floor space. Emploves. 
1905 x "T ji 4,100,000 18,000 
1006 Vas T iss T 4,350,000 22,500 
1907 бз. a 4,770,000 28,000 


Іа а] the factories important extensions are planned or under 
execution. At the Harrison works, a building with 60,000 sq. ft. 
has been put up for the manufacture of high-efficiency metallic 
filament lamps. ' | 
“The size and voltage of transformers for use in long distance 
mission work continues to increase. We are now building on 
order a number of transformers of 7,500 Kw. capacity, for operation 
at 104,000 volts, Our high-tension switching apparatus has been 
ИШ further developed during the year; one notable instance bas 
been the design and successful testing of a switching device for 
100,000-volt operation. Our engineers have completed the design 
of a line of direct-current railway motors containing important 
novel features. Practica] tests have shown these new motors to be 
superior to existing standards in economy, commutation, and ability 


to operate at higher and more economical voltages. An interesting 
and important application of electricity is found in the reduction of 
metals. During the present year we bave sold to one customer for 
use therein 28 machines of a total capacity of 74,000 кт. These 
machines are the largest direct-current generators in existence, 
were especially designed by us for the purpose, and those already 
completed have proved to be entirely successful. The vertical 
shaft design which has proved so successful in our large turbines 
has been applied to the design of motor-generators and rotary con- 
verters. This vertical arrangement effects a considerable saving of 
space and money, and is particularly desirable for use in sub-stations 
in large cities. We have sold a number of such vertical sets for 
operation in Chicago and other places. Electric motors in 
industrial establishments continue to increase both in nambers and 
in variety of applications. An interesting case, involving the use 
of very large motors of special design, is that of driving rolling 
mills in the manufacture of steel. We have several contracts in 
which the motors for driving the mills average about 10,000 B. P. 
capacity each." 


Lewes and District Electric Supply Co., Ltd. 


TEIS company held its annual meeting at Donington House on 
Monday. The report for 1906 showed that the capital expenditure 
during the year was £736, making, with £25,498 previously 
expended, a total of £26,235. The gross revenue amounted to 
£2,047, being an increase of £90. The expenditure, including 
4213 for interest on temporary loans, amounted to £2,069, leaving 
a loss for the year of £21. Deducting this from the sum of £103 
brought forward, there remains a balance of £81, which is carried 
forward. In the early part of the year the battery depreciated 
rapidly, and caused a large increase in the working costs. It was 
decided to renew the plates, and the work was carried out in June. 
Since then the working expenses have shown a satisfactory reduc- 
tion. The cost of this renewal—viz, £227—has been charged 
against the year’s revenue. The demand for electricity continues 
to increase satisfactorily. The installations connected to the mains 
at December 31st last represented a demand equivalent to 9,499 
8-c.». lamps, an increase of 14 per cent.; 154,911 units were 
generated and 110,646 sold. The total maximum demand was 
140 kw. 


Leamington and Warwick Electrical Co.. Ltd.— 
This company's meeting was held at Donington House on Thursday 
last week. The report then presented showed that the capital 
expenditure during 1006 was £13,801, of which £11,207 was 
incurred for the electric tramwzys reconstruction and equipment, 
and £2,593 in connection with the power station and equipment 
for the supply of electricity. The funds necessary had been 
advanced by the B.E.T. Co. The amount owing to that company 
at January, 1906, was £66,344, and this was reduced by the issue 
to that company of 5,174 ordinary shares at par. The debt now 
stands at £25,035, and to discharge it, it is proposed to make an 
issue of debentures. The working accounts show credit balances 
of £5,179 from traction and £208 tram electric supply. There was 
available for distribution a total amount of £4,581, and the 
directors recommended that this should be applied as follows:—To 
depreciation and reserve account (raising it to £4,000), £500, 
dividend, 4 per cent. on the ordinary shares, leaving £1,258 to 
carry forward. The tramway receipts had increased by £2,598 
over those of the preceding year, while the power and running 
expenses were £125 less. Payments to local authorities and cost 
of repairs had increased, but these items of expenditure were low 
in the preceding year, owing to the tramways being under recon- 
struction during part of the year. Inclement weather caused a 
falling off in the receipts. The supply of electricity had pro- 
greesed, and the number of installations connected was 58, exclusive 
of the tramway load, and was equal to 2,256 8-c.p. lamps, com- 
pared with 1,549 8-c.P. lamps at December, 1905. | 


Bombay Telephone Co.—The annual meeting of this 
company was held at the offices in Bombay last month, Mr. Gord- 


. handas Khattau presiding. A dividend at the rate of Rs. 1'8 per 


share, equal to 6 per cent., was declared. 


Venezuela Telephone and Electrical Appliances 
Co., Ltd.—According to the Financial Times, meetings of the 
holders of first aud second mortgage debentures were to be held 
yesterday to consider resolutions authorising the creation and 
issue of prior lien debentures to an aggregate amount of £30,000 
(6 per cent. per annum), secured by а first charge on the under- 
taking and assets in priority to the charge of the existing first 
mortgage debentures, the date for the repayment of the existing 
first mortgage debentures now outstanding to be postponed until 
October lst, 1025. The money is required for the conversion of the 
telephone system into а continuous circuit and for the electrifica- 
tion of the tramways. 


Electricity Supply Co. for Spain, Ltd.—The secretary 
has issued a circular giving numbers of 6 and 7 per cent. mortgage 
debentures that have just been drawn for repayment at par. The 
6 per cent. bonds amount to £9,000 and the 7 per cent. to £5,000. 


Stock Exchange Notices.—Applications have been 
made to the Committee to allow the following securities to be 
quoted in the Official List :— 


Kalgoorlie Electric Power and Lighting Corporation (1906), I,td.— 100,000 
ordinary shares of 10s. each, fully paid, Nos. 175,001 to 275,000; and 150,000 
preference shares of £l each, fully paid, Nos. 1 to 150,000, in lieu of the 
рете shares of the Kalgoorlie Electric Power and Lighting Corporation, 

td, 
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MARKET QUOTATIONS. 


Wednesday, May 29th. 


CHEMICALS, де, 


& Acid, H тошоп ee e. per сиф. b5J- m 
a oe trio ee ee е рег ст. / Фо 
« n Oxalic . ee ee ee per owt. 82/- А 
a 5 Sulphurio i5 à . per owt, 6/6 a 
a Ammoniac, Sal .. рег owt, 42) m 
a Ammonia, Muriate (crystal) . per юп £88 10 26 
es .. рег ton £80 Vs 
a a Bleaching powder "^ .. per ton 25 10 ө 
а I of Carbon oe „ рег ton £18 oe 
- T .. рег ton #15 vs 
a S CON er 'Bulphate ee ee oe per ton 288 10 ee 
a Lead, Nitrate oe - ee per ton 238 10 M 
а $3 ' White Bugar.. - e. * per ton £85 е 
» Peroxide... es . per ton £82 sis 
i Methylated Spirit . per pu. a 
a Potassium Bichromate, in casks per lb. Я ee 
a Potash, Caustic (75/80 » . perton 20 es 
a „ Chlorate .. ee рег lb. за. е8 
а js Perchlorate ae ee per lb. : is 
a Potassium Cyanide 46 .. per lb. 42. ЭК 
a Bhellac ne per ct. . ET 
а Bulpbate of Magnesia Us per ton #4 10 oo 
а Sulphur, Sublimed Flowers .. per ton #6 10 m 
& i 5 oe per ton 46 10 T 
Lum .„ рег ton #5 T 
а Вода, Caustic Twhite 10 % per ton £10 16 T 
а „ Chlorate ee ee per lb. 84d. vé 
a ? Crystals ee ee e. per ton £8 6 ее 
а Bodiam ichromate, casks per lb, 8d, oe 
a T] Cyanide (basis 100 %) . рет lb, qd. oe 
METALS. &о. 
b Aluminium Lo in ton lots .. perton £200 us 
b й Wire, in ton lots .. perton £220 a 
b Bheet, in ton lots .. per ton £210 T 
р Babbltt's metal ingots  .. .. рег ton £680 to 219: Dec. 
e Brass (rolled metal 2*to 19") basis per Ib. 113d. Vx 
€ „ Tube (brazed) 2% . рег lb. 1 / a 
€ on „ (solid drawn). per lb. 11344. e 
е Wire, basis o per Ib. и 
e Copper Tubes (bras х . per lb. ee 
е E „ (solid drawn) per Ib. 1/23 
g Copper Bars (best selected). per = 2 ni ine 
pper eet eo ee eo r inc 
р = oe ee ee eae ton £120 uo inc 
€ „ (Eleotrolytio) Bars per ton £117 
e " oe eta ee per ton 2125 ave 
e 99 [LL] 66 рег ton £121 е 
е r1 [TY Н.С. Wire per lb. 1/2 "T 
J Ebonite Вой ee oo • per ib, 8/8 oe 
eat ee ee per Ib. Bj ee 
н German Silver Wire ee ee per Ib. 1/8 oe 
h Gutta-pe ‚ fine T ee per lb. 5/8 to 6/6 és 
h Indis-rubber, Para fine .. .. per lb. 4/81 Dec 
os Charcoal Sheets per ton £18 
1 Pig (Cleveland warrants) per ton 69/11 "2i inc. 
боз кп pen according to =r per ton From £11 ee 
$ 209 Вогар, per ton 47/6 to 50/- T 
i „ Wire, galvanised No.8 .. per ton El $5 
fl ——À— ee ee per ton ( 129520 15] . 
Bhee e» >. per ton £21 ine, 
A Manganin Wire Ne. | ее ee per Ib. 4 ee 
` g Meroury per bot. s 
d Mica (in original oases) small .. per lb. 6d. to Lj- vi 
d [T] [1] и шаса рег Ib. 2/6 to Ыы ee 
d Yin per E ue pr өө 
Pho or Bronse, p per lb, ee 
р = rolled bars & r per lb. 1/54 tol é 
„% strip & sheet per lb. 1/6 to 1/10 oe 
А Platinum  .. s per os. 100 / ds 
e Bilicium Bronse Wire per b. 1/84 
* Steel, Magnet, acc'd'g to deso'p'n per ton 258 ee 
M LL] bers eo ee ae to ee 
о Tin, Block (English) .. . per en { “у £1 ine, 
n Wire, Nos. 1 to 18. ee per lb. 2184 ee 
p White Anti - 
n White Ant“ brand . ton &56 to £80 Dec 
k Zino, Sh't (Vieille Montagne bnd.) per £80 10 bs 
Quotations e аы ыыы . 2 by t= 
a G. Boor & Co. h Edward Till & Co, 
b The British Aluminium Co., Ld, 4 Bolling & Lowe. 
тш DN e ЕР m V. B. Glonar & Co. LA 
L [] ° [] 
: 25 15 abbe Теш. 6 н Matthey & Со 
‚Р, aad 0 
i © 8 86. t А р The Phosphor Bronse © Oina. 


g James & Ghakspeare, 


Prospectuses.—The United Electric Light and Power 
Supply Co., Ltd.—This company has obtained an electric lighting 
concession in Guimaraes, an industrial centre with a population of 
15,000, in Portugal, and has this week been кш applications for 
12,170 shares of £1 each. The other shares al 
2 ‚830, and 6 per cent. debentures, amounting to £2,800, have been 


issued. The directors include one Wright Taylor, electrical 


engineer, Aked Street, Ardwick, Manchester, and three other 
Manchester men. The registered offices are at 184, Stockport Road, 
Manchester. 


The Times says that an issue is being arranged of £200,000 


Shawinigan Water and Power Co. 44 per cent. bonds at 90. 


y taken up were 


STOCKS AND SHARES. 


Tuesday Evening. 

Some indefinable sense, or presentiment, of ill appears to hang 
over almost every department of the Stock Exchange. What it-is, 
nobody knows. The concatenation of adverse circumstances that 
followed inevitably upon our own Boer War, the Russo-Japanese 
struggle, and the extravagance of omnivorous municipal borrowers 
has gone far to paralyse public confidence in Stock Exchange wares, 
This being во, it is obvious that one section of the Press would 
vehemently attack the Government as the cause of the present 
state of affairs; manifest, too, that the sapient arguments would 
ignore the fact of the trouble having been drawing near for years, 
instead of less than 18 months. 

Consols stand below 844. In that innocent-looking sentence is 
wrapped a world of woe for the unhappy capitalist who has put his 
money into investment securities. 

The Home Railway market goes from bad to worse. Prices may 
rise a little on one day, or two consecutive days at the most, and 
they fall for half a week—steadily. There was a check administered 
to the drop at the end of last week, but on Monday the flatness 
broke out again. Central London Deferred has fallen 5 since we 
wrote; the price now is no better than 514, the lowest in the 
history of the stock. The Ordinary shed 2 points to 70. City and 
South London at 41 is easier. Metropolitan slumped lower than 
this, the traffics being disastrously down on the half-year. Districts 
are 13. Great Northern and City Preferred relapsed to 23. 

Bo long as the Railway Market continues in the unhappy state 
that has ruled, say, for the past six months, it is quite certain the 
electrification work on suburban lines will be postponed even by the 
companies, like the Great Northern, anxious to make the change. 
The Brighton line, of course, is adapting part of its system to the 


-later form of traction, and the North-Western has definitely put 


its hand to the scheme for building а separste line to Watford. 
But there are several others besides the Great Northern which 
would willingly take up the business were times propitious for 
obtaining the necessary capital. The which emphatically they are 


not, and electrical construction companies probably know this 
better than any others. 


Apropos, a correspondent asks for some counsel as to the advis- 
ability of selling or holding British Westinghouse Preference shares, 
purchased at four or five times their present quotation. The ques- 
tion is an extremely difficult one to decide. Westinghouse Pre- 
ference have come down to the position of being а frank speculation 
at about 258. to 308. for the £5 shares, fully paid, but not cumula- 
tive. The last dividend was distributed in February, 1904, and a 
study of the more recent accounts raises some question as to 
whether the interest on the Debenture stock would not more 
prudently have been withheld, having regard to the company's 
position as shown by the figures. The speculation comes in in the 
chance that the company may get hold of some particular article, 
or invention, which it will be able to “run” asa special line of its 
own. Or, were the Home Railway market conditions to change, 
and electrification set in strongly amongst steam lines, the West- 
inghouse Company might again be greatly benefited. The day has 
gone by for criticising the policy of laying down huge works in 
anticipation of a business which may not—and in this case has 
not—come. Hope declines to see the word Ichab^d written above 
the doors of the company, and there has been а slight demand for 
the shares within the last few days at about 25s. Therefore, some 
people evidently believe the concern has still a chance, and if the 
proprietor thinks it well to retain a sporting risk, that is a matter 
for his own decision ; a matter, perhaps, of temperament. 

British Electric Tractions have rallied this week, after many 
days of weary falling. The Ordinary are 12s. Gd. better at 
28, and the Preference are 5s. up at 6%. Yet the 5 per cent. 
First Debenture stock yielded a point to 100 middle. 

Electricity Supply shares maintain the immobility that has 
become their chief feature. Weakness attacked Edmundson’s 
again, the Preference to 40s., while the quotation for the 
Debenture stock is widened in the lower direction. Urban Deben- 
ture is also rather easier. 
the list of alteration ends as regards this section. 

Nor аге Telegraphs much more active. Westerns have again 
been in demand by the investor who wants 5 per cent. on his 
money, with good security. The price is 144 now, and the meet- 
ing the other day gave further evidence of the company’s strong 
position. China shares, too, are in request; at 14 the price 
shows à rise. Cuba Telegraphs of both kinds are } off, and West 
India and Panama First Preference lost a similar fraction. Indo- 
Europeans fell 4 to 57. The Trust issues remain unchanged, and 
the same remark covers the Telephone list. 

Dublin United Trams are flat at 14, and Anglo-Argentine 
Ordinary eased off to 7§. The miscellaneous group is slightly 
irregular, Cromptons falling 4&4, and India-Rubbers }, the latter to 
164. Babcock в, on the other hand, rose to 344, iron and steel 
issues being generally firmer. British Aluminium description are 


unchanged ; the company presents a very good report, in which 
the necessity for 


Oxford shares rose 3 to 6}, and there 


fresh capital d оо with increase in 
business is one of the yore eb 5 E 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 


Present 
Ciosing Я ios ее. 
May 2ist. PA DEEP 
TIUM UEM eee r МЫНЕ PUT NECI & 8. d 
1903. 1905. | 1906 А wt ü 
Tele Co.'s shares, Nos, 1 00 96,000 | 10 Ni} . — 91 
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660,660 Anglo-4morican melee: s "Pret," өө oe COE 6 д 6 16 % 1074 108 8 n 5 
А ° . ee oe — 4 1 
MAR | Do, — do. п Biook | $e. Ub nro] r7 20 £19 0 
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225 7) у о 454% 1-n 5 8 б 
: о |4 % | 44% ЛЕ 6 
80,000 Do. do. [^ Debs. ео ee 90 8 45 p 153— 16 4 8 9 
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— Direct W. India Cable, 14% Reg. Deb., 1 to 1,900, R. Fus н aah To 10 N ra { 18 с 
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224000 Do. ET Deb Book Ans Воск | 4 4 4, 4, ЕЕЕ 8 19 8 
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Marconi’s 688 Те ° ee . =й 
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ыш National Telephone, 8 oo o e 1 4 4 : BT 101416 $ к 
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Cab! ee ee ee ee бир 7 
nited River Plate Telepbone 9... аў. Сөз 6 |8 8 8 ө zm 41011 
40005 y Do. is f сш. Pref., Nos. 1 to 40,000 TM Р f б % 5 | 109 = oi ‹ 2 8 
170,947 . e е е ee ee ee ee 4 4 4 ry 10 а, 10$ | 
6001 | West African Telegraph, Shares .. | 10 4 (e Br Nil 
^ W. Coast of Аше м 1 to 80,000 & 58,001 to it 3 : i i ан "d ЫЫ ы 8 18 5 
150,000 Do. 6% Debs., 1 to 1,500 guar. by Bras. Bub, Tel, | 100 - - 1 13 — 144 4 19 Г 
aon | ого Tele ^x a Das stock Red. 10 1 15 4% | 102 —105 Br 
ren West India and Panama Te egraph ..  .. 10 та ils Bo г! pZ h ot | 9 п 
64,568 Do. do. 6% Cum. Ist Pref, — ..  ..| 10 Ж NS М || ес т 1 
60.0002 р. do. 534, Debs. Nos. 1 to 1.800 e. | 100 X 6 9% 
ра Including arrears 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. | 
4 = 8 
| Anglo-Argentine Trams, Nos. 960,008 to 510,007, | ns | 8 96 | B * | 8% 78— "i | 7Tà— 77 | 732 7À | a | 5 3 н 
74000 { and 660,008 to 580,007 we ee ee ыы 6 5395 6 4— 513 514— о i | Е { : з 
986,600 . _ Permanent, 6 % Deb. Stock, 1888 | 100 6 V 1 0 1% ЕГЕ 
un ро а do. B Gum been, i . 1 2 % % иа 8 ет 
“ 100,000 - Do. do. 6% Cum. Pref, 1 0-100, 000 ee ^ А "s + 7 7 $ * 54— 53 5 | " ee 19 0 
58,000 British Aluminium, Ord., 2,001 to 40,000 ee ee 6 Nil 7 7 &, ee 52— M 6} 6k | 6.1, "A 5 4 4 
2 Do do. v AS 6% Cum. Fret, пов i Nile | 6 | H- of кые 2 2 4. f 
$0,000 | Do do. 696 Funding Gerim °°. n. g B 6 34 E: . | 99 —108 xd | 99 —i63 101 „ | ing 
258,000 Do. do. 6 Ist Mort. Deb. Stock Red. | Stook % 550 өн —101 өй —101 yo M: A | 10i 5 
ero PR bad Rut Lo aep Debs. ^ p 9 8 „ 8 , 6 Y, | 193 —127 10 iad | e o 44 е 
0000 Do 5% Pref. Ord. Btock ..  .. .. 100 5% 15% 5 & 5 % | 104 —106 102 —106 Юю ЕГЕ 
800,000 " 6 % Cum. Perp. Pref. Stock T 9100 * 4 T 43%, | 99 —102 09 —102 100 ' . i A 
296,000 : let Mort. Debs., 1 to 6,250.. .. | 40 d Hi 4 @ i 124—100 | 1024—10; | E 4583 
290,000 Do. Vancouver Power Debs., 1 65 2,900 | 100 H 64 30 | a 27 2- З 60J. 40% 1 È 9 
188,801 British Blectrio Traction ee Р Фо ee ee | 10 | 6 x | 6 .. 6 BR fa | б Е 7 | 61 6,7. | 4 i is 0 
161,451 Do. do. 0 Cum. Pref. ee ee 10 6 | i Б q^ —]08 94 —102 99 | PSA —1 j i 
1 448,658 в da, 6 у, его. Deb. Btock eo Stock | 6 6 ! 43 | ©» 79 — 82 xd 99 — к) xd FU | (Ч 2 9 19 
41018 | Do. do. 44% and Deb. Btock Red, | 100 | P 8% 8 10 %% m- 1 | mo "Ez ae T 
100,000 British Insulated and Helsby Cables oa ee 5 6 6 i 6 6 95 bi- 157 — 6i ee ee 459 
100,000 | Do. do. 69, Cum.Pref. .. .. | 44 53% 102 —105 | 102 —105 "| | 4189 Э 
4 * let Mort. Deb. Red, | 100 d d d 70 | "92 — 96 92 — 96 E | 
—— British Thomson. Houston 44 % 18$ Mort. Debs. .. | 100 К | 1— ц | 08. 25 | Nil 
British Westinghouse 6 % Pret., 1 to 1 70 478,600 6 G Ni | NO} .. 1— 14 | | | Р 
4 15,001 to 476,000 44 4 44 4% | 64 — 68 61 — ss. БИ 
1 616,868 Do. do. 4 % Mort. Deb. Stook oe p Nil Ni Nil "i ў, ү NF Д | Й ev ee | Nil 
60,000 ({Browett, Lindley & Со. Ота. oe oe ee ee Nil Ni) Nil А 1176 to 15 | 1 / $0 1 h | Ы ез | 0 | 6 18 4 
60,000 1 Do. L] 0 96 Cum. Pret. oe #1 Nil Nil 24 els 1— а i— * ee | ee | 8 0 0 
106,781 | Brush Mlectrical Engineering, Ord., 1 to 106,781 .. 3 6 6% 6 & vi 1— 13 | | — 14 | „с 0 41710 
150,000 Do. Non-cum. 6 Pref. es ee ч 4 4 4 % R9 ==» 92 R9 — 92 oe ] ee ] е | Б 15 Б 
195,000] Do. | Perp. Deb. Brook x 4 4 44 43% 75 — 71 75 — 73 OA 6% 4 0 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 — .. .. ae 6 6 % 6 и 5 xd | 14 — бА 6 Ж m 5 14 3 
40,000 Do. "А, 6 % Cum. Pref., 1 to 40,000 e% 6%!6%| 6% | 44— bi Kd di— о Же © 46 11 
97,600 Do V 54/54 64 Бч |10915 о, LO x — | 416 3 
18,900 Do, 6% Deb. Btock s. «6 ..; 10 ; 54 БФ Б Бо | 101 —104 101 —104 чп G| 7 1500 
190,000 í 0 NU E 6 8 8 % шй ш Е И 14 6 11 
197,610 | Омопйа Trams., 1 to 187,610 ..  .. .. .. | 5 | 5 % 5%: bi um M E |o 1484 
850,000 Do. % lst Deb. Stock sa UE" 2 12 ' 15% 15 „% | 101— 11i 164 — 1 "E ME ME ue 4 6 11 
85,000 Ouallender 's Cable Construction ahares б 5 ‘aa... 54— | ge n. 3 d Un 4 21l 
$0,000 Do, д do, А 6 % Cum. Pret, ee ee ee Stock | 4 | “ ! 44% 1066 —106 1063 — | ee is К Nil 
* 691,329 Cape E. Trams., 1 to 491,229 ee oo ee bad 1 4 6 В % И R iin ! 102? 987 i ee 48 & 
460,000 | Castner-Kellner Alkali, 1 to 450,000 .. .. aee | ut m | —1 69 — 71 70 | 69 —2 5 12 8 
24.088 Do. do. 44 % lst Mort, Deb. Stock WES 44 |49,| "1 — 73 п S X0 2 $1 
ny edes ИЗНН ee BIB (STR (9| 003 dd 
' ; | з | Т | 40 — 1 40 | — 
54,216 Do. do. . e o е Broce 48 | 1 28% | 1—43 | 199 Ki 23 2 a N 3 140 
1,680,000 Оңу and South London Railway .. .. ·. | Bloc E un 98 ; en 
RS ee 59. Ist Mort, Reg. Debe to} is | 5% 5% 5% | н на KY Ni | 
100,000; 900 of £100, and 901 to 11,000 of £50 Red. | 


| t Unless otherwise stated, all shares are fully paid. $ Interim dividends. 
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SHARE LIST OF ELECTRICAL COMPANIES.—( Continued.) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—( Continued.) 
‘Ta = 
| Mid 
Stock Closing Closing Business done | Rise +) Present 4c 
Fressi AMB, or Dividends for the Quotations Quotations ended | or | Yield TE 
Issue. N ёа; last four years. ay Ast May 98th. May Bth, Jem. Fall — | per cent zx 
M SZ 
iom * 1 
au 
t 1908. | 1904, | 1905, | 1906. 4 в. d. ur 
li- 1 1 1 - 7 18 10 om 
260,000 Die Kerr & Oo. 1 to 0 0 өө ee 1 ee 10 10 ee ‘ 4 27 | 
EX БЕ Б шерне | de И e Г N 
eet Ор: — 199 9 
ed Dublin United Trams. TLIO an we T 8 H 6 ЙЕ : 14. па 14 = } 9220 жит 
99,961 | Edison & Swan Utd., ГА '' ahrs., Td ГИТ aan AE il Б S 1 аи 3 e 8 6 9 
114455 Do: 4% Deb See Red M 100 es «4 |4 545 85 — 87 B5 — BT .. | 4189 0 
nm nod 2 p, Blook Pror, Cart tpi % |(Ф |ы, E 5 ae HERE" 
1 Do. do. 7% Oum, Pref, 1 to 81,800 з (7% 1% Т P4 у oy 48 к и Peo 2 
95,000 | General Blectric Со, (1900), В % Cum, Pret. oo | „10 14% X 1 92 — 95 92 — 95 xd З 4438. 
200,000 | Do Mort, Deb. MN ёш Б P= 8 — 1 | 14 1010 
76,000 | Gt. N. & Ol Вай Prat, Ord. "А" 4% 1 to 18,000 10 | 8% ‘3 - ‹ wet 19 Е 108 d ein d 
96,000 Greenwood Bailey 3 Cum, Pret. e 5| 10 1515 10 jos 104 —108 417 1 T 
80,000 do. Mort. Debs. e e| 10 | 6H 5955 5 р "er 113— 139 А 517 8 ue 
800,000 Rodi (W. T.). Telegraph Works, Ord. .. ee 6 15 5 16 ly, 1 15 96 ot 5 d- 67 з | 815 7 
900,000 Do. do. Pret. ee ee б , t] 1 Á е 10% 107 —109 107 —100 $ | 4 9 7 
160,000 Do. do, ort. Deb. Btock | Stock 40 | S84 К, 1 1 15 — 16 —{ | 65 0 
60,000 | India-Rabber, Gutta-Peroha ё Telegraph Works.. | 10 |10% | 6 % | 10% 10 % jm if 1g— 1 |, Nil 
е eae | E eG СН а. "n 
» 1. ee ky Ly "i — == 8 чр жр 
600,070 London United Trams (1001), I to 9,008 .. — «. ю 3322 $n T ү st- a » | а а 
0. ee 4 s 0 | 
1,881,000 Do. do. бф lst Mort. Deb. Stook oe 100 4% 4 % 4 4 7o = ay Nil . Буз 
814,016 Metro Electric Trams, реа, ee eo ee 1 Nil N Ni Nil HE 5 et 6 8 п iu 
600,000 ° 3 Pret. ee oe ee 1 б % б б 5 % = 99 „» 4 10 11 M 
80,000 Peebles (B) & 00: 6% Cum, Fre 90,001 to 60,000 5 * | 6 6 6 % = a ee ARO ж 
245,500 5 Tro. 5, T 1 |6 Б 4 4% й х T ра с: Inde 
945,500 oe ee ee ee 1 5 b 5 5 % 99 oe 4 10 6 ees ү; 
945,000 Be: фур Бы ASA eo ee 100 «à 4 4 49% 198 824 ne 51L 1 vui 
87,860 pb Construction and Maintenance 19 0 15 1 15 1 1 . 8114 oe 
160,0003 4% Deb. Bás., 1 to 1,600 Red. 1900 100 4 4 4 4% 3 боо vedir 
509,200 umi: B. R., Lon., 6 % Profit Shar. B. Nts. ee ee ee 6 6 5 % 1 1 Nil м; Xx 
a xr eee, AE E IR He 4 DB О: 
946,74 | Do. 49 lst Mort. Deb. Stock 100 4% 4% 4% 4 7) — B8 ‚| 416 6 RE 
ИАА zi 
ELECTRICITY; SUPPLY COMPANIES, ho 
- Re hs p 
14 Brom? ent) E.L. & P., 1 to 14,000 “ИШЕ 6 {6 6396 | 54% | 4— 6 17 — bi T | e. | Dii 
10000 E Ы do. 44 & 1m. deb. stock. .. | 100 43 a 4% | 43% | 97 — 99 (зң 99 xd| .. E 55 4 0 n Tu 
29,798 Brompton & Kens. = Lt. Sup., ee 1 to PT ч ч i ч T 45 93 — A - 89 ee - as et heed 
10,209 Cum. 1 — £i M и а 4 
886,876 | Central Electric Во Guar. Deb. Вюск .. | 100 |4% 5 | 4% | 4 % | 100 —108 100 —108 as es ЕГЕ ae 
80,000 UAE Crose Md frend ectricity Boppy pre - A B б "s "um 1 a= 44 2 78/9 бА 123 oe 
0000 Do. = “Gi Unäeriaking x — | р> | 4 4 4j, | S3y— 4i 8j— 4 | 5 5n = 
427,400 Do. КА 4 % Deb. Stock Re. 100 4 ‘ ‘ ‘ % | 96 — n е A Ks 3 a 
Chelsea 1 Bu ee ^ A т" 0 E 
175.000 пое 15 Ke % Deb. Stock Red. .. | Btook d 44% | 44 ae 104 —107 104 —107 5 31 1 ur 
„ Boonton ууу еи m ИН IRE I acd | I [ou 33 т 
40 000 e A =? Ф — ás ee ү 
400,000! Do. 6% Db. Bik., Вогір. (iss. atlisjalipd.| .. |Б%|5Б%|Б% 84 —196 | 123 —196 30 819 4 I 
800,000 44 96 Ind Db. Stk., Prov. Cris., all pd. | 100 43 1 44 43 do 97 —100 97 —100 À р" бе 
40,000 County ot Dorham Electrical гота, ‘ea oe : í - 0 - T d- : 18 ^ а às AY. Т m: 
50,000 ^ aoe | E Е 5 | 17 8 sm. 
3.140,00 10 4 6% 5 % | "Á— "i— 5 > 
79055 Coun ot Condon 1 Bleetric оа От enion T н a k ; 4 1 п 10 1 ii ; 5 | : 7 | 
400,000 ро. to ee бы TT кэ e EM 
80,000 Hamundson's lect a een m: Shares .. : : H 4 es 11— ^ = I E MERT Be 
" T * СБУ 
850.000 Do. do. 4 95 18% Mort Deb. Bik 100 4 4 us 44% | 87 — 85 — 90 id "y | Б 0 0 875 
10, 000 pen 1 1 to 10,000 ee oe d Б 2 | = 55 xd HN 5i ee ee ‘ | 4 15 3 hep 
. um. ° oe oe oe ee Ө Лу murs = ec vé . | 
90:000 A uh De Deb, Stock  .. . «.. 100 4% а 945 9 zu » 97 zu 72 as | ‘ 10 0 
1 Hove. 1 ю1 ee ee 'X = = oe e» . 
11.000 Keno E and Knightebridge Etectrio Ord. T 6 12 9 |10 10 % 8— 94 84— ad x : | : о 5 ~ 
90,000 Do. do. do. Deben. Stk. Btock 4 A Ж 4 4 & 97 1-100 97 —100 . ee | 5 R 8 
111,000 == Bleotric Supply Corporation, Pa Ой, : 2d X { Н b d- at ü- at T : Xu 
844.05 do. é% 1 Mort. Deb. Btk. Red. | Stock 4 5 45 | 44% | 95 — 98 96 — 96. : | 41110 
Д Metropolitan Blectric Bupply, о 1 0% Pa í 8 1 5 p i : — d 41 = L 64 6 24 | 
А m. е ee D ^ Жау ы = “ NW 
220.600 Do TA Mort. Deben. ‘Stock eo . Ж 4 25 105 —109 105 —1I09 1064 106 " 4 15 5 lO 
250, 0001 Do. Mort. Deben. Stock Redem. Stock 7 5 3 ^ 8) — 98 BH = 98 eo — 2 i 11 10 E 
960,000 | Midland Electric e 4$ 96 1st Mort Deb. | 100 306 | 44 4 d 95 — 98 95 — 98 ? s Me AE" ~i 
)).. с e VP ее AD Же 3 
10808 Notting Hill Electrío ры. „| 10 |6 X | 14% | 74% | 14—18 12 — 13 f ie — | 515 10 : 
64,000 do. 49% ist Mort. Deb... . 10 |4 b 27 |4% | 96 — 99 96 — 99 с s |4010 E 
20,000 оноо 1 to 96 and 407 to 20,810 oe oe os 6 64 1 17 1 58— 03 6 — 6) ЖЫ — } Ыр, : 
50,000 Do. 4% Deb. Stock oe ee 100 4 4 y.- 4 4% 96 — 96 — 98 ee ee eo 517 В 
40,000 | 8$. James' and Pall Mall Electric Light, Ord. T 6 [1 144% 11949 10 do 7 "i 1 8 8 7} P 
90,000 Do. do. 1% Pref. 20,081 to 40,080 | 6 |74 тте 7% 6—1 — 7 6 | .. „ 
кте afield Markets Eleotris ааа ee ae ve I = ^ Cc 21 Pi TOM Rs Nil UN 
thé ts е, ео ee * 6 — "T * oo 
0.800 DG. 205 do 4 Deb. Stock Stock 4 14 i$ 4% 73 — 77 73 — 77. 85 $i 5 $n 
65,000 | Bouth London Electricity Supply, Ord. © vx 6 8 17 1 8 X, 24— 27 91— 2 45 / : si | 6 8 
120,000 South "De Eleo. Lt. а гожо. Ord... tn s І 5 4 70 29.55 m i S us ү: ке К AE 
А O. eee a — — oe ee 
2904000 Do. Do. 4 96 1st Deb. Btk, | 100 «95 | 44 44 44% | 100 —103 100 —103 Ps 66 4 б ^ 
80,000 | Urban Electric Bupply, Urd, .. „ „„ | 6 |69|659|52 5| H- 2 MI : uo | 21 т 
50,000 Do. o. 5% Cum. Pref. б |б b 6 5 | 24— 3j 2— 3 es = T 1059 = 
200,000 Do. do. а 4 Ast Mort. Db, Six. Red 100 x a itt 127 96 — % 91 — 97 " n 412 9 
wW ster Bleotric u ! es ео ee — — ^ i . EN 
‘zp | Do. бо, de Onm. Prei (2| 5 eR 5% SS ay | u- 9 | ы-ы | | on 16 
(Original 6% Red. to 43 % from 81st Deo., 1996. 
3 
Unless otherwise stated all shares are fully paid. § Interim dividends on 
К , Si X. 
. сс i: 
OREL — — LIC RENDERE —— сакар ee 


2 Tu 
Bank rate of discount.4& рег оеп April.26t ; 1007 


THE ELEOTRICAL REVIEW. 


Vol, 60. No, 1,540, May 31, 1907.] 
— —— c а а c а аара a а ЫН лл н а 


EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING APRIL, 1907. 
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Tarse returns in all the three principal sections are somewhat 
bigher than in the month of March, the exports being approximately 
£1,500, the imports £2,000, and the re-exports £1,500 to the good, 
by comparison. 

As may be gathered from our remarks in connection with the 
previous month's returns, the totals of the exports and imports (at 
£164,924 and £175,812 respectively) are much in excess or the 
monthly averages obtaining, in the two cases, during 1906; the 
re-exporte, at £11,465, are, however, somewhat below the monthly 
average of that year. Last month we pointed out that the March 
importa were the highest recorded by us, up to then; this month's 
returns are higher still, and, of course, usurp premier position. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom.* 


Glancing at the individual returns of the various classes of 
material, the exports of electrical machinery (£69,386) and of 
electrically-driven machinery (£15,940) show large increases over 
the preceding month's returns, but cable exports were somewhat 
less. Electrical machinery imports ehow a considerable decline 
on the month, counterbalanced, however, by increased cable 
imports, The imports of telephone material were considerably 
less than in March. 

The lion's share of the importing falls to Germany aud the 
U. S. A.; the former country, indeed, sent us some £42,500 of cable, 
an amount only some £500 less than the total of our own cable 


exports to the whole world. 


(D te 
| = | 3 S 6 „ | 2 E | тту! & y 
E 3 as (22/08 | „% g |7833] p| sts 
Country receiving exports and importing, | $235, PS | 383 ex TE HE $3 8 BEd © EOS pat 
E*&| 8° | E32] E ЕЕ gg | $5 я ESSE] $53 | BE? 
(рк ы | g28/ $2 | R| "8! 32 | © |$9?82| d £ | GBF 
2 | fa & ^ 7 | | e e E ? ы 
| £ | £ | £ & £ | £ | £ | £ | £ £&£ £ 
Russia, Sweden, Norway and Denmark ... 466 |... 24 3! 585! 2259 | .. | .. 5 | 250 ... 
% “же БЫ з | 127 | 1,862] 65! 165; 49 918 _. 13; . 144 n 
Netherlands „ 235 | 566 300 28 8 226 | a S | 263 | 
Dutch Borneo and Java me. | ee | E 18 15 18 | Et a iu. OG мазы du 
Belgium  ..  ..  ..  .. aas 128 168 85 63 78 520 5 9 57 
France a ИК! ан | 244 4 46 15 | 4,870 60 % 234 
French Indo-China and French East Africa we AN 144 " | ы 132 É» vis 
Portugal, Madeira and Portngnese Africa КЕЧЕЛЕ ЛЕСИ | 1060) „ ө! 8| - 
an ary Isles Де bs A г " т 219 4 T s oh UM Nm 
aid „ к sae . 68 Уе 713 | 2,062 62 | 4,745 99 | "REC REP 
reece, Roumania an ey ... e i. к n " 16 3 2 12 vee | зе 
Egypt ы m Е ТЯ gs = | 373 | 1,461 289 43: 227 321 14 | 71 100 os 
China and Siam .. ggg. —.. 125 | 543 123 243 18 3,042 27 | 45 | 414 n 
Japan in’. Жесс pth AAs “we зе ОД | 0 И0 81] .. 136 7,2499. sv du MORD. xu 
DRA ыра and Cuba | 291 EM 18 » 55, 16 37 925 | Е 85 
exico and Panama - e 805 - 11 3l 380 m. 10 193 | 4,730 dies 
Peru, Uruguay and Ecuador | 873 531 382 17 ae | 3,146 5 : 67 ie ii 
Chili, s ш вт 4201 78| 4s 10 3,356 33 19 19 5| .. 
„„ е н а ба | _ 329 | 1,02 26 34 2,535 142 .. 70 2577 
Argentine з РТ Ме ..; 1,517 | 1,227 | 292 | 1,036 41 | 5,439 170 24 344 Mes | ж 
Channel Isles, Gibraltar and Malte.  70| 43 45 877 a KO ы NDA 
e ca КЫМ "ox сыс, MESE 3 6 e 9 15 | 1,735 2: " wr d. ga 
Cape of Good Hope esse . 432 2,130 | 339 | 292 16 | 5,755 55 123 17 | 1,266 
Natal· . 2,001 | 790 370 421 783 326 46 50 . 1,289 
Zanzibar, Brit. East Africa and Mauritus | 79 229 37 bore 209 43 25 76 vee | ае 
Indiase fe. —— wu ^ nz app. эы | 2,722 8.380 913 | 779 | 1,377 | 5,857 | 428 381 581 1,317; 182 
Burmah — .. 322 | 2,536. 162 25 12 302 66. | 153 9 60 
Ceylon s "T эз En b s | 89 EE 48 18 | s. | 165 9 se 14 258 | 
5 Fed. Malay States, Wei- | 58 128 622 66 | 105 122 | 36 | 4 | 176 ! 98 | 20 
evel, А i j ! 
Hong Kong. eas е 84376 | 328 | 35 18 103 8 | TO йй Qul ЖЮ 
West Australia ... .. 30 112; 68| 77, .. | 1,488, [s 165 
South Australian 20 56 25. 370 37 — M Ж 
Victoris ws ... 749 4,154 152 37 181 879 = a м 
New South Wales. 1.027 1734! 211 173 | 30, 8361 2! 16 AO 
Queensland and Tasmania . со 1944. 57 69 „ 5 3 W ae 
New Zealand сеа ves - Ке" is 335 ! 1,472 935 48 . 2, 156 | "wu T шш | 363 | 
Canada and Newfoundland ih is isi 16 | 3,032 125 49 | 740! 200, .. | 12 "x 
British West Indies and British Guiana | 67 3 151 25 38 3 9 | B xe 
| | | ; 


— — 
— в а — —— 


| == 
Total, £ 113,756 | 43,042 | 7,554 


5,923 | 4,314 (69,386 ' 1,482 ! 664 | 2,611 1125.940, 252 
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Registered Imports into the United Kingdom of Electrical Goods from all Countries. 


— — аы 


Е 


|: | £ | £ «| £ | £] £] # | # 


Russia, Norway, Sweden and Denmark ... diei 55 2359 110 49 g 2,707 474 T" 6,806 : 
шалу gg | 2,434 42.543 832 1,838 16 15,729 150 3323 | .. | 13 
Holland 452 8,451 2,449 6,995 48 2,759 601! 2,783{ 609 
Belgium | 763 | 4,449. 390, 1,767 | 267 | 6,375 274 1,276 [11864 
Franco ., .. 1,249 5,789 4,121 131 495| 2,894 | 1,323 | 3,613 | 1,280 50 
United States a | 3,739 274 939 225 30 17,705 134 785 86 | 650 
M ee "E | 18 E 


A ustria- Hungary 


9,092 61,765 | 8,881 


Total, £ | 


—: ——— ICI C ——— 


Registered Re-Ex ports of Foreignrand Colonial 


ЕС 


н —— ——— —ñ—ꝓ— — — 


10,937 856 | 48,169 | 2,956 11,798 | 20,645 713 


Electrical Goods from the United Kingdom. 


Y EM ПО | | [£& , £2; £i! £ | £ | £ £ £ £ e 
anons countries, mainly as above "m | 4,999 | 367 | 289 | 1,024 ә 2,121 | 73 197 | 1,976 | 414 | 
. | i 
Toran Exports: Torat Ке-Ехровтв: TOTAL IMPORTS: 
£164,924 £11,465 £175,812 
Norm.—The amounts appearing under the several headings are classified according to the Customs returns, The first and 
third columns contain many amounts relating to goods otherwise unclassified, the latter, doubtless, consisting of similar 


* This section.does not include telegraph cables and apparatus, 


materials to those appearing in adjacent columns. 
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OF _DOGMATISM IN SCIENCE.—II. 


By W. M. M. 


Or this kind of learning the fable of Ixion was a figure, who 
designed to enjoy Juno, the goddess of power; and instead of her, 
had copulation with a cloud, of which mixture were begotten 
ceutaurs and chimeras.— Baron. 

ELECTRICIANS are accustomed to measure most things in 
terms of something else: this were quite reasonable and 
proper, were it not that they usually assume that the thing 
measured is that something else in terms of which it ig 
T Naturally they get into difficulties. A unit 
pole is defined in the same way as a unit of static electricity ; 
therefore both are supposed to contain a factor M'5 because 
force is measured by the acceleration it produces in a given 
mass, and the force between two charges or two poles is 
proportional to their product. Yet they cannot quite bring 
themselves to believe that electric charge and magnetic pole 
are the same thing, any more than they can quite believe 
that resistance is at once a velocity and the reciprocal of 'a 
velocity ; so they babble of и and к and suppressed dimen- 
sions, and look forward with a larger faith to the day when 
all mysteries will be made clear. It never seems to occur 
to them that the muddle is due to their own assumptions ; 
that а thing may be measured quite reasonably in more than 
one way; that coffee might just as well be measured by 
the bushel as by the pound. No, it is measured by weight, 
therefore, it /s weight. But since they would not accept a 
pound of chicory and beans for a pound of coffee, they 
should, to be consistent, introduce a coefficient c, to express 
its strength and flavour, and tell us that when we know the 
value of this coetficient, any appeal to the palate will become 
superfluous. 

One of the things measured in terms of something else is 
current, which is measured by the magnetic flux surrounding 
it. More than one writer has been inclined to put forward 
as probable the view that an electric current is that magnetic 
flax and nothing else. Two circumstances prevented the 
triumph of that opinion; the preconceptions due to the 
priority of electrostatic theory, and the ionic theory of 
electrolysis in its various forms. In these days of electrons 
the danger is rather that the magnetic flux should be 
ignored, or thrust into the background, and that attention 
be fixed mainly on the stream of electrons as constituting 
the current. | 

The magnetic flux density at any point, however, depends 
not only on the current and its configuration, but on the 
medium in which the flux occurs. The flux then, when the 
medium is changed, is no longer a measure of the current, 
and the ratio of the new flux B to the old Н (which «^s a 
measure of it) is а coefficient u. It is rather a makeshift 
coefficient, since its value varies not only with the medium, 
but with the flux, and even irregularly with the temperature ; 
still, it is the ratio of two things of the same kind, and, 
therefore, is of no physical dimensions. At least, such is its 
nature when oue is ordering transformer iron or designing а 
dynamo. When the object is to impress pupils with the 
profundity of the professor. H is substantially identified 
with the curreht configuration to which it is due [omitting 
4 т, which is an accident due to the choice of units] or 
with the force of permanent magnets, if the flux happen to 
arise in that way; and p is expected to bear the burden of 
the unknown relation between electric current and magnetic 
flux. The student, when he gets into practical work, will 
use и as a numeric, but he will seldom realise that his prac- 
tice is more logical and more scientific than his professor’s 
theory; that itis unreasonable to pick out one particular 
flux out of many possible fluxes, and to call it the cause, 
while the others are effects. The probable result is a 
mental impression that theory is a very fine thing, to be 
reverenced and admired at a distance, but rigidly to be 
divorced from practice. 

It appears, then, that in respect of the formula B = , H, 
electricians depart from their usual practice of measuring a 
thing in terms of something else: instead, they measure it 
in terms of something of the same kind, and then make 
believe that the two are different. There is one other case 
in which they do the same thing, namely, in the formula, 


D = K E/4 х. It may be noted that there is a distinction 
between these two cases, in that in the former B changes 
with the change of medium, H being constant; whereas in 
the latter E is the quantity that suffers change. You do 
not alter the charge on a sphere by smothering it in paraffin 
wax, but you do alter its potential, and the electric 
force within the wax. The effect is the same as though a 
part of the charge were transferred to the surface of the wax. 
When the conditions are such that the potential is the thing 
fixed, as in the case of a condenser ав ordinarily nsed, then 
E remains the same, and D changes according to the 
dielectric ; for then the charge on the plates depends on the 
capacity. In either case, the displacement at any point, as 
ordinarily defined, is the density of the lines of force at that 
point. Now we know nothing of the lines of force, except 
that their direction gives the direction of the electric force 
at any point, and their density measures the magnitude of 
that force; hence D is a quantity of the same kind as E, 
differing from it as an ounce differs from a pound. But 
whence comes the 4 x ? 

There is a curious convention in electrostatics that a body 
is only affected by the tension of the lines of force attached 
to itself. The unit charge, the force on which is a measure 
of the electric force at any point, has 4 ~ lines of force pro- 
ceeding from it. Let us suppose it placed ina field so strong 
that all its lines will be carried down stream, во to speak, 
and that the addition of 4 ~ lines does not sensibly alter 
the density. Then the force E at that point will be 4 я 
times the tension of one line of force, and the tension of 
each line will be £/4 я (in air). But the tension of the lines 
belonging to the test charge is clearly the same as that of 
the other lines of the field, so that we may suppose the unit 
charge removed, and in a field of density, n, D is the tension 
of a line of force. When the dielectric is changed, D, the 
displacement, is unchanged, for the total number of lines of 
force depends on the charge, 4 я lines for each unit o 
charge; and the configuration of the field will not, in 
general, be altered, во that the density of the lines at any 
point remains the same, but the tension 18 diminished in the 
ratio 1 : K, and therefore D = K E/A т. 

Suppose this equation were shown to an engineer or а 
mathematical physicist who knew nothing of electric theory 
— were such an one to be found—and you told him that E 
was а force and D a displacement. Ile might be puzzled 
by the 4 x, not knowing the eccentricities of electrical 
measurement, but otherwise he would recognise an old friend. 
“ Displacement proportional to force: Why, that is no other 
than the mechanical relation between strain and stress, 80 
that the stress be not too great; and K is the elasticity of 
the substance strained." Some such notion seems to be at 
the back of the desire to give a new interpretation to the 
coefficients и and k; it is a perfectly legitimate desire, only 
our professors ought to recognise that they cannot ride two 
horses at once. If the displacement is a strain in the ether, 
there is good reason to think that it is excessively small in 
respect of the force producing it, and, therefore, K will be 
an exceeding small quantity. The old, somewhat fantastic 
and artificial, definition of displacement would have to be 
frankly abandoned, and with it the unit value of K for air 
(or, rather, for ether). I believe that on these lines 
something may be done to clear up questions relating to 
displacement currents in space and the propagation of 
electric waves; at present “displacement currents are 
mere words, with no clear corresponding idea. 

Another dogma imposed on us by authority, this time in 
the great name of Hertz, is that electric waves consist of 
closed lines of electric strain, which are detached from an 
o:cillator, and move away with the speed of light. I have 
tried in vain to find any evidence, mathematical or other, 
for this statement, or any clear definition of a closed line 
of electric strain. I tried to raise the question before the 
Institution of Electrical Engineers, but that. body is at 
present wholly devoted to commercial purauits ; and, in any 
case, is opposed to speculation, or to any tampering with the 
orthodox faith as handed down to us. So I sought a father 
confessor in the priesthood itself, and took my doubts and 
heresies to him. He was exceedingly kind and indulgent. 
He did not tell me what a loop of force might be, but he 
explained that it did not shrink up and go out, because of 
the pressure of other loops inside it. These, I presume, are 
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in tarn kept from shrinking by others inside them, and во 
ad infinitum, like the fleas. I am afraid it is very ungrate- 
ful and obstinate of me, but, somehow, I cannot think of a 
line shaped like a boomerang retaining its form owing to 
internal pressure ; still less of half loops with their feet on a 
conductor—the very attitude they had before their detach- 
ment when they were supposed to be shrinking.—not only 
pot contracting, but growing taller as they march across the 
Atlantic. On that matter I will write no more at present ; 
but if I can succeed in rousing some interest in it, I hope 
to find an opportunity for discussing it; unless the ring 
pledged to uphold received opinion prove too strong to 
be broken. 

The high priest of the new dogmatism is unquestionably 
Sir Oliver Lodge. Not that he objects to bold speculations ; 
he issues them with a frequency which reminds us of 

An epic from Bob Southey every spring. 


But the speculator must be himself, and from the Brum- 


magem papal chair there is no appeal. His very style is 


often modelled on the Athanasian creed, that most dogmatic 


of ecclesiastical formulas :— 


Just ав & changing magnetic field affects an electrostatic charge 
o. 80 it is with a changing electric field, it generates a magnetic 


field proportional to its velocity of charge. 

For just as there is no electrostatic field save that extending from 
one charged body to another, so there is no electric current except 
the motion of such s charged body, and no magnetic field except 


that which surrounds the path of this motion. 
While the charge is stationary everything is steady and we have 


an electric field only. 
While the charge is moving at constant speed the current is 


ateady, and we havea steady magnetic field superposed on a steadily 
moving electric field; there is likewise a certain conveyance of 


energy in the direction of the motion. 
One feels inclined to set these last sentences to a Gregorian 
chant. Again :— 


The whole of the fields of an electron are outside itself . . . . 
for the ether in that space ia subject to the co-existence of an 


electric and magnetic field. 
80, also, its inertia resides in space around it, for it is accounted 


for by the reaction experienced when ita magnetic field changes. 

We miss the grand roll of the original; but the form is 
the same and the spirit is the ваше: only the damnatory 
clauses are wanting. Perhaps they may be supplied if 
Sir Oliver should do me the honour to read this article. 

But I am wrong in saying that the damnatory clauses are 
missing. The Grand Inquisitor of Science dainns not to 
rack and fire, or to eternal punishment, but with cold con- 
tempt. Whoever shall doubt the adequacy of suppressed 
dimensions of и and к to reconcile the confusion introduced 
by а double system of units is a person of no importance, 
and lacks the power of clear thinking. So be it. But clear 
thinking should lead to consistency and clearness in expres- 
sion and writing, and, surely, these are far from evident 
when quantities are defined in one sense, and then used in 
another, avowedly undefined. Mathematical analysis deals 
with the quantitative relations of things, and the first con- 
dition of its success is that the meaning of each symbol used 
should be perfectly definite. The dimensions of physical 
quantities result from the definitions and conventions adopted 
with regard to their measurement, and it is vain to expect 
to find more in them than is involved in those definitions 
and conventions. Already the absurdity of expecting a 
resistance to be both a velocity and the reciprocal of a 
velocity has been pointed out, and no juggling with p and K 
can get over it. The late Dr. John Hopkinson once sug- 
gested that unit resistance might be taken as the resistance 
between opposite faces of a unit cube of a standard substance 
at a standaid temperature; in which case its dimensions 
would be LI. To those who understand that the dimensions 
are merely change ratios, enabling one readily to change the 
numerical values of all quantities involved in accordance with 
à change of fundamental units, the came system of relations 
between the quantities being assumed, these various dimen- 


- sions of the same thing present no difficulties whatever. It 


is otherwise with those who expect the dimensions to bea 
key to the physical nature of the quantities measured. | 
In the penultimate bull issued from the scientific Vatican, 
there is a table of terms and symbols used therein, of which 
€ second runs :— | 
the amount of this charge, whether positive or nega- 


tire; about 3 x 10729 electrostatic unit. 


Yet, throughout the first chapter, е, after being thus care- 
fully defined is used in the sense of any charge on a sphere. 
That, however, is of small moment ; but at the opening of 
the second chapter we find d?e'dí? used for an accelerated 
charge. It is quite true that d?e/d/? may be written for 
dc|dt, but then e is the quantity of electricity which passes 
any section of a conductor per second. If e be an electric 
charge, whether the charge on an electron or no, it is 
presumably constant, and any differential coefficient of it is 
zero. The true expression for an accelerated charge would 
be e d?s|d/? if it were moving in a straight line; if in a 
curve, there would also be a normal component e (d s[dt)*;p 
where р is the radius of curvature, = dsjdọ. The error is 
{оо obvious to mislead anyone capable of following the 
context, but it is rather strange that it should have been 
made, and left uncorreeted for four years, by a stickler for 
* elear thinking." | EHE 

"There i8 one other minor indication of the tendency to 
rely on authority, rather than on reason, in modern scientific 
literature—namely, the perpetual occurrence of proper 
names. Kelvin's law, the Peltier effect, the Hall effect, 
Mance's method, Faraday tubes, Lenz's law, the Zeeman 
effect, Lenard rays, Hertzian waves, and so forth (I have 
mentioned but a few, and those the most familiar), occur on 
nearly every page of any modern electrical treatise. It is 
too much to expect that such references should be always 
understood ; there is other literature, besides that of physical 
science, worthy the attention of an educated man. To some 
extent it is inevitable to cite these things by name, but the 
aim of every writer should be to minimise the necessity. 

As for the turbulent ether with a density of a billion, and 
other most modern views, they must await something 
approximating to proof before being entitled even to 
criticism ; at present they are to be classed with Ixion's 
progeny of centaurs and chimeras, As I began with a 
quotation from Bacon, I will conclude with one: “So it. is 
in contemplation ; if a man will begin with certainties, he 
shall end in doubts ; but if he will be content to begin with 
doubts, he shall end in certainties.” | 


OUR FOREIGN ELECTRICAL TRADE. 


Tuose electrical manufacturing firms who contemplate or 
have already arranged a plan of campaign for developing 
foreign and colonial trade, ought to acquaint themselves with 
the organisations that have been established in recent years 
for the collection of information of commercial value from 
the countries in which they desire to develop their activities. - 
It is possible that they may find these of greater use to them 
than are our usual Consular reports which are prepared for 
everybody in general, and therefore for nobody in particular. 
It is true that after many years of agitation and dissatisfaction, . 
improvements have been introduced by the present Govern- - 
ment, but from what we can gather there are not many 
among us who treat the sort of information vouchsafed to 
us in these official documents very seriously, it being. of 
general rather than detailed interest, giving a sort of bird’s 
eye view of things, telling of trends or tendencies, or giving 
statistics of past trade, and not giving either full enough, 
early enough, or original, particulars such as are necessary to 
enable our manufacturers to base definite action thereon. · 
Reports of tendencies and general conditions are usefal 
in their way, but to.our mind they do not go far enough. 
The exporter wants to know the fullest possible information 
concerning probable openings for business in his particular 
line, just as soon as that information can be brought 
to him. So far as we have witnessed their achieve- 
ments, Consular agencies have not demonstrated any par- 
ticular ability in meeting the case of the electrical mann- 
facturer or supplier, though we are quite ready to give credit 
for the success that has attended the efforts made in recent 
years by the Commercial Department of the Board of Trade 
to give earlier publication and circulation of such matter as 


it has at hand. 25 И 
While we can do with all the assistance that Governments 


can legitimately render, we are not inclined to think that 


d] 
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our electrical firms will be justifled in placing anything 
more than a slight confidence in Governmental efforts in 
regard to the collection of trade information. We made 
our name as a commercial nation through the indomitable 
business pluck, energy and initiative of our forefathers. 
Other nations are adding to their reputations to-day, how- 
ever much they may be aided by tariff conditions, on these 
very lines. Is it not more of this industrial initiative that 
we need to-day when our factories are bigger than we require 
to meet the existing demand, leading to the cutting of prices 
to get the work we have? 

Consider the position of the Consular representative. 
With so many different classes of trades to report upon, the 
agents who collect this information for us abroad cannot 


possibly look at the market through electrical eyes and know 


where electrical chances exist and what they are. They can 
only give general sorts of hints in regard to these matters, 
and often, no doubt, such hints reach their eara because some 
scheme or other is already on foot, having been started by a 
foreign promoter or engineer who has settled in his own 
mind the course of the resultant orders. When a matter has 
advanced thus far, the information may be—is—absolutely 
valueless to the Britisher at home, except to tell him that he is 
being once more defeated. But this Consular agent weakness 
is inevitable, seeing that these representatives are seldom 
either engineers or electricians. They can only give informa- 
tion that is known on the spot by somebody else—perhaps to 
nearly everybody worth considering. As we have said, such 
information can possess little practical value. ‘ Who gets 
his blow in fast,” is a vulgarism that we have tacked on to 
a certain Shakespearean clause, and the expression has long 
been a pregnant one in regard to foreign trade. 

We wonder how many electrical firms there are in this country 
who can point tocontracts or concessions which were obtained as 
the direct result of Consular information published by our 


Government department. It is true that we see information . 


regarding tramway and lighting schemes in Spain, in Italy, in 
Norway, and many other places, saying that such and such a 
man with an unthinkable name has obtained a concession and 
may want machinery, but it is only once in a blue moon that we 
see the name of any British firm connected with these schemes 
when carried out. What we should like to get at is the 
real practical value of all this Consular collecting as shown 
by the actual results in business secured. If our manufac- 
turers would relate some of their experiences in regard to this 
question, they would render important and informing service 
just at this juncture. 

We have said enough to show that we do not expect our 
Consular service to be a perfect organisation considered 
separately by every branch of industry. The cost would be 
altogether too great for the country to bear, as it would 
involve the employment of an army of specialists, and even 
then it is debatable how far the country ought to goon piling 
up expenditure for such matters. The exercise of private 
enterprise and initiative can never have an effective sub- 
stitute in Governmental assistance. The Consular service, 
then, can only be one of many means used with a view to 
cultivating a closer acquaintance with the outer-world 
markets; and this fact, if it does anything, points to the 
need for greater personal attention to the markets themselves 
on the part of heads or managers of manufacturing firms. 

The manufacturers who have trusted much to Consuls to 
help them in extension of foreign and colonial electrical 
trade, have trusted to a very broken reed. And those who 
have gone a bit better and contented themselves with a 
haphazard circulation of general catalogues, without any 
special preparation for the particular market—distributing just 
the same sort of list as they would send, say, toa home buyer, 
in the English language, and using English measures only— 
have made but a weak and practically useless attempt in times 
like these. Local branches in the Colonies have been costly 
affairs to some of our manufacturers. Why? Local agente 
are more economical, as is stated in the report of the Brush 
Co. But it is not in the direction of local selling agencies 
merely that we need special development—though all well- 
managed effort of that kind is good at the present time if 
it does not betray the British manufacturer and put in foreign- 
made material. What seems to be needed at the present 
moment is for principals, managing directors, or special 
accredited technical and commercial representatives, men who 


know the conditions appertaining to the obtaining of elec- 
trical concessions in foreign countries und have made a study 
of the language, and to some extent of the peculiar charac- 
teristics of those foreign countries, to go and find out just 
what are the immediate prospects and the coming proba- 
bilities for British electrical development. We speak with 
some urgency, because there appears to be need for a great 
awakening in regard to this matter, if British factories are to 
do anything like a fair share of electrical manufacturing for 
foreign needs in the years that are coming on. 


The difficulties that confront the electrical manufacturer . 


who is anxious to spread himself well over the foreign 
markets by getting into responsible personal touch with them, 
were voiced at the meeting of the Brush Co. last week. Опе 
of these seems to be that the managers or responsible chiefs 
can ill be spared, and that the cost incurred may not be 
covered at once by the reward. But if we were always con- 
trolled in our business practices by such argumenta as these, 
what advance worth having could we ever expect to gain? 
Do not the foreign competitors have to send responsible men 
to seek to cultivate business, and do not they run far greater 
financial risk and find the thing pay well? It is not so 
many years ago that our works’ owners thought nothing of 
going across the Atlantic to study American methods of 
manufacture. That was a different kind of inquiry and a 
different mission altogether, but it was a profitable one, and 
perhaps a necessary one at the time. Technical engineering 
matters and works equipment and management problems 
required men of one stamp to inquire into them. The present 
problem calls for the going out of men who know the con- 
dition of electrical engineering, know how to grasp a 
situation, how to conduct negotiations, have financial and 
commercial knowledge and experience, and, above all, are 
men who can be armed with full powers to make terms and 
close a bargain on a big scale. 

It is to men who contemplate such travels as these, in the 
hope of bringing perhaps immediate and most certainly 
future benefit to British electrical manufacturing and 
industry, that the reports of Consular officials may possess a 
very real value as one of the many guides that have to be 
studied before proceeding with the organisation along the 
best lines of а tour which shall in some way or other bring 
profit. 

Perhaps we dare touch on one other point in connection 
with the situation. These tours are costly, no doubt, but 
why treat the expenditure, when discussing it, as though it 
were outlay merely for immediate gain, and were lost if it 
did not produce such? We surely all know of businesses 
where bread cast upon the waters has returned after many 
days. We have in mind an engineering firm which some 
years ago sent a traveller to cover the South American 
market. The ground had to be prepared, orders did not fly 
in thick and fast at first, but, year by year, long after that 
traveller's work was done, good business was brought in as the 
result of connections then made. Then, later, the ground 
was revisited by the same man for reviving waning influences 
and seeking out fresh business for which the way had been 
prepared by the engines and other lines that had been sent 
into the field by his firm since his earlier visit. The cost 
was of course considerable, but the step proved highly 
remunerative in the long run. This may seem all very 
elementary to some of our readers who are commercial and 
industrial experte—it is so to us,in a way—and yet we 
believe it is necessary to talk like this to prevent our 
looking at so large a matter in too little a spirit. 

Some remarks made by Mr. Ebenezer Parkes, M.P., the 
president of the Birmingham and District Commercial 
Travellers’ Association, are worth quoting in this connection. 
He said that “ what England wanted more than anything 
else was a set of men who could be sent to any country in 
Europe, fully qualified to speak to the people in their own 
languages, and sell them goods in their own system of weights 
and measures. Then we should have some chance with 
foreign competitors.” 

It is said that English manufacturers are “ compelled to 
seek a large proportion of their work abroad.” We do not 
like that word compelled. Other nations, we presume, go 
abroad for choice—because they like it and take glory in 
large trade е Even we British used to do that 
Heaven forfend that we should forget the fact ! 
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An interesting series of cord-grip arrangements has been recently 

PROOEEDINGS OF INSTITUTIONS. put on the Continental market 5 Messrs, Hartmann & Braun. 
The various devices are shown in detail in fig. 13. It must be borne 

in mind in connection with these fittings that the regulations of 

“ Flexibles,” with Notes on the Testing of Rubber. the Verband Deutscher Elektrotechniker call for the inclusion of a 
| suspending cord other than the conductors for counterweight 


PI ERON nee: Вон уа Member flexibles (see Appendix). The nipple which screws into the top of 
the lamp-holder is made in halves; one half is furnished with a 


(Abstract of р ше „ 5 ) OR U COAG hook, fig. 13 A, which is passed through a knot in the suspending 
NSINDERS, APTI , cord, as at B. With flexibles in which the suspending cord is of 
. stout cotton, the hook shown may be placed behind the knot, as at 
C in fig. 13. | 
(Concluded from page 867.) Some types of cord-grip on the English market are shown in 
тесе ‚  . fig. 14. The average loads at which slipping took place are given 
below. 


XIII.—ATTACHMENTS FOR FLEXIBLES. 
Average | 


The attachment to the ceiling rose is, generally speaking, satis- 

factory in the best forms now on the market, With a view to | | | lond in 

determine the loads which ceiling roses will support without Fig. 14. Description ө! grip. Type of flexible. | hich 
putting any strain upon the terminals, the three types shown in slipping 
fig. 12 were selected, and flexibles carefully inserted, the ends took place 

A | Box wood, single-hole Twin twisted | 205 

B | Scholes' porcelain spiral... i - 280 

C | Boxwood, single-hole T m 180 

| “ Thiktlex holder ies m Workshop 46:0 

D | Boxwood, with two grooves, from | Twin twisted | 530 


old lamp-holders 
| ; 


— —— 


A further set of attachments by Hartmann & Braun are shown 
in fig. 15. 


being, however, left quite free. The lead was applied gradually, 
and its value noted when slipping commenced. The average loads 
for slipping are :—A, 40 Ib.; В, 27 Ib.; C, 45 lb. 

In some cases it was found that while the insulated covering 
maintained its position, the conductors were pulled through owing 
to the extensibility of the covering being considerably greater than 
that of the conductor. The hole in the cover of the ceiling rose is 
in many cases too small to admit C.M.A. tlexible, which is much to 
be regretted, as it certainly limits the present use of tliis excellent 
material. 

With regard to lamp-holders, with twin-twisted flexible the use 
of the ordinary single-hole cord grip should be prohibited, and the 
older form with two slots should be reverted to, so that the con- 
ductors may be clamped when separated, and not forced tightly 
together. In general, the cord-grip arrangement is too cramped 
in design, and a good deal of improvement might be effected with- 
out sacrificing the appearance of the fitting. 


Fic. 15. 


Р In type А the suspending cord is carried into the screw cap and 

| knotted, the conductors entering the nipple at the sides; in type B 

the suspending cord passes through a hole in the centre of a hard 

fibre disk and is then knotted while the conductors pass through 

separate holes at the sides of the disk. Both these types possess 

the advantage that when in use the flexibles cannot be sharply bent 

at the lampholder. The weight of fittings commonly supported by 
flexibles is given in the following table :— 


Weight of Fittings commonly used on 35/40 and 70/40. 
Lb. Ол, 


Single-light pendant, tulip shade, lamp and holder... 0 14 
Opal shade, 8 in. x 4 in. deep " .. 0 15 


Enamelled iron shade, 10 in. x 34 in. deep ea . 0 12 
Three-light ball fitting, tulip shades, lamps an 
holders... ; 11 


Three-light spider fitting, 12-in. spread shades, &с. M 2 14 


It is essential that arrangements should be made at the ends of 
the flexible connecting to plugs, terminals, &c., so that sharp bend- 
ing may be avoided. This can be done quite simply in a number 
of ways, but is very usually neglected. 


XIV.—THE ATTRACTION OF Dust BY FLEXIBLES. 


F A. A. Campbell Swinton has shown that the collection of dirt 

10. 14. . on flexibles is due to electrostatic action, and F. G. Baily has 
pointed out that the sign of the potential with regard to the earth 

is without, or almost without, influence on the result. On both two 
The cord-grips are commonly made in one piece with a central and three-wire systems, so long as the switch is on tbe live aide 
hole; the wireman has to split the grip down the centre, and the deposit of dirt will be small, but where it is on the earthed 
enlarge the two half-round channels thus formed to the desired side the deposit will be large, and may extend several inches from 


чайы The remains of the grip after this operation has been per- the condnctor. 
armed are usually of the most slender description. With reference to flexible wiring systems, the discoloration of 
With circular flexibles the single-hole cord-grip cannot very well the adjacent walls may be advanced as an objection, but the author 
would point out that almost any pipe or conduit crossing a hori- 


— 


be avoided, but in this case the filling that is put in to make up 
the circular form helps largely in preventing injury to the in- zontal or vertical surface in a room is liable to cause discoloration, 
tion of the conductors through their being forced together. which usually takes the form of a light space in the immediate 
à 15 braiding possesses considerable mechanical strength, and this vicinity of the pipe with a dark area beyond it. This is doubt- | 
un г be taken down into the grip, the ends being whipped or just less due to the action of the air currents when passing the ob- 
uched with a trace of Chatterton to prevent fraying. struction, 
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APPENDIX. | DETAILED EXAMINATION OF C.M.A. FLEXIBLES.—TWIN-TWISTED T" 
GERMAN REGULATIONS (ISSUED BY THE VERBAND DEUTSCHER 23/36. itd 
ELEETROTECHNIKEB, JUNE, 1901; AMENDED JUNE, 1904 AND 1905). INSULATED wirH Pure Коввев, SEPARATOR AND V.I R. jo 
1. Flexibles may be employed with two classes of insulation, === | Firm A. FirmB. | Firm C. | Firm D. a @ 
viz. : (1) Rubber put on spirally in the form of tape ; (2) rubber in | sane 
the form of a continuous sheath. Taped rubber flexibles may only pp 
be used in dry living rooms for pressures up to 125 volte. They Outside covering Silk | Cotton Bilk Cotton in 
may not be used under dress material or for portable fittings, and Minimum di- | | n 
may not be installed in cellars, under floors, in bedrooms, or halls. electric thick- | | Р | dies 
The vulcanised rubber may, however, be used up to 1,000 volts for ness in mils... : 34 | 36 35 26 ups 
fixed apparatus and up to 500 volts for portable purposes. Condition of | Slightly | Slightly Slightly Slightly Е 
strands . . J ; discoloured ' discoloured | discoloured | discoloured чыш! 
STANDARD REGULATIONS FOR TaPED AND VULCANISED RUBBER Percentage of | | i | 
Ed акаи aum. . 481 р 48 446, 421 | 
Elongation on e The Mec 
s e i : gatio : | 
2. Tape Rubber Flezibles.—This insulation-may be applied fr ren gti 3 ͤ— =+% 
to conductors of from 1 to 4 sq. mm. (00015 to 0 0062 вд. in.) in after stretch- 
cross-sectional area. ing to 24“ for 
The conductors to consist of stranded tinned copper wires of not 24 hours (three ; | re 
more than 0'3 mm. (12 mils) diameter. The conductor is to be spun samples) am | a у” c M RU 
over with cotton and lapped with unadulterated pure Para strip, 12"length broke | ит? 
which is to be unvulcanised. ‘The overlap of the tapes is to be at at ... s 5 9 5 1“ 4’ 7" | D' 4" чыйк: 
least 2 mm. (0°08 in.). The weight of the rubber covering for 100 | | | җае 
metres (109:3 yd.) length of single untwisted conductor is not to be 224 ab 
leas than the following:— . 3 
* 5 
Wright of Insulation on Taped Rubber ee J. D. E.). Dis N e | 
Conductor section. Weight of rubber covering. The discussion was opened by Mr. C. P. SPARKS, who thanked n 
"RE УНИ Prof. Schwartz for his co-operation in the revision of Institution a 
“| Grammes per rules dealing with flexible wiring. Only five years ago there were Pea 
Sq. mn. Ва. in. 100 metres. Lb. per 100 yd. no practical tests employed on flexible; dry tests were specified, . ie 
——— —2—ÜꝓT . а ee соя but they were of little use. Не favoured the rubber-insulated е 
y 000155 130 | 0:262 flexible in use, but could get more exact testa with new vulcanised „ 
15 | 000232 155 | mom flexible; the durability and small deterioration of the former were T 
9:5 | 0.00388 190 | 0-384 in its favour. The author's tests, also, showed that the flexible ii С 
40 0:00620 910 | 0-464 tested, more than met the Institution's requirements, Pure rubber RODA 
| flexible was a necessity when there was much bending. Hethought Е 
the new rules іп regard to 5-ampere circuits were very satisfactory. ied, be 
| It was only in the last five years that open wiring had been admitted ALI 
ANote.— For the purpose of testing for the above, the mean of five in this country, and the new rules applied to this class of work, оше 
weighings of one-metre sample lengths is to be taken. Tolerance which would be facilitated by the sub-circuit system. In his EL 
for dimensions and weight, 5 per cent. l experience the cost per point with the open system was far less ap 
Over the rubber tape each single conductor must have a cotton than indicated by the author. Tea 
covering, and over this a braiding of insulating material such as Mr. A. WHALLEY thought the excellent results obtained in prac- пш 
silk or glacé cotton, which must be non-inflammable. | tice precluded the necessity of further complicated tests. The n 
These conductors must, in a dry condition, be capable of satis- author appeared to have ignored the actual size of wire employed блан! 
factorily withstanding a test pressure of 500 volts alternating for in his tests; it was also easy to err in estimating the thickness of A a 
half an hour. E tin on wires, As regards the author's Table showing the results та 
(^) Vulcaniwd Rubber Plevihles.—These are permissible in sections of breaking tests on old flexible conductors, he did not think that EX 
of 0°75 to 6 sq. mm. (070011— 00093 sq. in.). | it supported the conclusion as to V.I.R. cables, as these came out ZI 
The conductors to consist of stranded tinned copper wire of not better than the others. In his opinion it was a mistake to put the Re 
more than 0:3 mm. (117 mils) diameter. cotton insulation next the conductor, asthe fine cotton fibres penetrated m 
‚ The conductors are then to bespun over with cotton and enclosed the rubber coating, and во reduced the insulation resistance. There Taf 
in a water-tight sheath of vulcanised rubber. The quality of the were as many as 40 kinds of Para rubber employed, and the tackiness E 
rubber sheath must be such that it will after 24 hours’ immersion varied with the process employed in preparation. Temperature зац 
in water successfully withstand half an hour's application of 2,000 ad an enormous influence on retractiveness (mentioned by the author), th 
volts alternating between the conductor and the water. The tem- and even handling had an appreciable effect. He farther pointed HE 
perature of the water to be not more than 25 C. out that it was most difficult to prepare reliable strips of rubber for Mr 
‘The thickness of the rubber covering to be as follows: — testing, and asked how the author had proceeded in the matter ; iot 
| also that extraordinary precautions were necessary in order to get nant 
Thickness of Rubber Covering for Vulcanised Flecibles (V.D.E). rid of moisture if accurate acetone testa were to be made. Si 
Mr. Human (Guardian Assurance Co.) said the net result x the Iu 
аы А Thiokness of rubber covering. aper was to elevate “flex” in his estimation. He did not Thi fy 
. „ i | : ee ee of many cases of shock through the handling of flexible, edt] 
Maximum. | Minimum. although in shop windows it received very rough treatment. He xad 
GS had calculated the probable life of flex (in one case 170 years), nm 
Samm. Ма. in. | mm. į mils, mm. mils from the author's figures, but evidently some deteriorating factor 2 
vió , 00016 | 11 | 43 08 31 was neglected. He thought that the heat of the lamp might easily der m 
10 | 001155 11 | 43 0'8 3t affect the figures given. From a mechanical point of view he leaned ta 
15 00004 rr | 2 os 2 toward vulcanised india-rubber flexible, but all things considered, NE 
25 000388 14 22 10 39 he was of opinion that pure rubber insulation was the best. They у 
40 0:00620 14 | 50 10. 39 were entirely in the handa of the cable makers, and must deal with an 
60 | 0°00930 14 | 55 10 39 reliable firme. ij 
PHONE ТИСИН | Mr. M. O'Gorman considered that it was evident that vulcanized ze eh 
rubber flexible was bad stuff ; the author had not pointed out that it т 
.Vote.— Tolerance for dimensions, 5 per cent. was unsuitable for sustaining a weight. Vulcanisation rendered the ET 
Each single conductor must be provided over the rubber with а conductor brittle, the braid was like a stocking, and stretched accord- "n 
protective sheath, the character of which will depend upon the ing to the reduction of diameter which occurred on pulleys. He had iy 
nature of the work for which it is intended. found plain cotton-covered rubber flex to give much better results, at 
(c) Flexibles for Portable Apparatus.—Conductors for portable especially in damp places. Low current arcing occurred much EN 
apparatus must, in addition to the above, be provided with a suit- more often with the former than the latter kind of insulation. Es 
able covering common to both conductors. | 


(4) Fleribles for Counterweight Fittings. The conductors must have 
a cross-sectional area of 0°75 sq. mm. (0 0016 sq. in.) made up of 
stranded tinned copper wires of not more than 0:3 mm. (12 mils) 
diameter, covered with cotton and with а vulcanised rubber sheath 
of 0:6 mm. (24 mile) wall. The two conductors are to be made up 
with a suspending string or cord of suitable matcrial, and are to 
receive a common braiding of cotton, hemp, silk or similar material. 
The suspending cord can be double and on both sides of the con- 
ductors; if it is metallic it must be itself covered with cotton or 
braided. In connecting up, the leads should be left longer than 
the suspending cord. The completed tlexibles must be so pliable 
that single conductors can be worked over pulleys of 25 mm. (1 in.) 
diameter, and twin conductors over pulleys of 35 mm. (1:38 in.), 
diameter, without injury. These flexibles in a dry condition must 
be able to withstand an alternating pressure of 1,000 volte, 


Flex could not be properly tested, but they. were right in using it i dy 
entirely for wiring purposes. The Gymp flex (made by the 
B.I. & H. Co.) was used on differential pulleys where nothing else 
stood; it was, however, debarred by the I. E. E. rules. 
Owing to shortness of time the discussion was then closed, Prof. - ; 
Schwartz agreeing t5 reply in writing. a 
Mr. Jas. CONNOLLY, in a communication, gave his opinion that 


hysteresis tests were of great value in estimating the quslity of uh 
insulating material. The heating tests, described by the author, m 
enabled comparative durability to be determined; the Admiralty js 
heating tests, however, were impossible for pure rubber insula- he 
tions, although vulcanised samples would pass it. He did not їй 
place reliability in chemical tests; certain vulcanised oil sub- А, 
stitutes mixed with rubber were not soluble in acetone. Не x 
considered it better to dispense altogether with insulation teste, h 


and to adopt conductors insulated with pure rubber lappings. Vul- iM 
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canised flex, however, should be tested under water before finishing. 
There was very little unvulcanised pure rubber used now for in- 
gulation purposes, some surface vulcanisation being usually employed. 
As regards workshop flex, it was quite possible to provide an oil- 

roof covering ; straight wires were not much used for flex at the 
present day. His firm were making a flexible outer rubber tube 
to replace the usual fibrous outer covering, which would protect the 
rubber insulation; it was also a flexible substitute for iron pipe in 
a water-proof system. He could not agree to the tying of knots in 
flexibles inside ceiling roses, and his firm advocated the use of a 
rubber nipple at the entrance of the rose. Surface wiring with 
flex would be advantageous in this country, as whatever dangers 
might be latent in such a system, the results were always plainly 


visible and easily remedied. 


The Mechanism of Power Transmission from Electric 
Motors. 
Ву W. L. SPENCE. 
(Abstract of paper read before THE INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS IN SCOTLAND, February 19th, 1907.) 


Tun objects of the paper, the author premises, are two:—(1) To 
bring or keep before engineers possible alternatives to the commoner 
methods of power transmission from electric motors, so that these 
latter shal) not become stereotyped to the exclusion by sheer forget- 
fulness of tbose means, which although not of universal applica- 
tion, still offer decided advantages in certain cases; and (2) to 
show what are considered typical applications of each system, and 
to deduce therefrom general conclusions regarding the choice of 
gear. For these purposes the author describes with  illus- 
trations а great variety of systems of gearing. In a 
summary he states that the motor should be placed well above 
the floor level, во as to be inspected and cleaned easily, witbout 
crawling or lying down: it is a less serious fault to be too high 
than too low. Оп the other hand, the height above the base should 
not be such as to induce vibration. All good motor armatures are 
symmetrically built, except as regards keying details; most are in 
fair static balance, but no standard motors are dynamically 
balanced, hence only slow-speed machines are safe high up. 
Generally, motors should not be placed on top of any machine or 
tool, unless it is rooted, so to speak, to the ground. If the machine 
stands on а stool or cabinet pedestal, it is not a good subject for a 
motor so placed. The motor should not take up, or prevent from 
being otherwise used, more floor space than its own area. All 
standard motors may equally well be fixed to a horizontal, 
inclined‘or vertical surface; the inverted position (ceiling) is not 
a particularly good one. Direct coupled drives are to be pre- 
ferred to all others whenever practicable. They frequently 
involve a somewhat more costly motor, occasionally a less costly 
one; but, always economising on current consumption, their 
adoption becomes more advantageous as the period of operation 
is lengthened. Imperfectiun of alignment ів not a bar to direct 
connection. There are flexible couplings admitting of slight 
deflection from the straight line, and others suitable for coupling 
non-intersecting shafts separated by a short and variable distance 
between centre lines. Apart from their general application which 
need not be discussed, belt drives are to be preferred to any 
form of strictly positive connection between constant speed 
motors and fly-wheel operated- machinery. A belt drive should 
not be accepted as the transmission from an electric motor, on any 
new tool of the heavy manufacturing (as distinguished from the 
jobbing) class. А fly-wheel is quite useless with a constant speed 
motor positively connected to its load. Its utility can be partially 
restored by a flexible (spring-cushioned) coupling between the 
motor and the consuming device; where the full advantage of a 
fly-wheel is desired, the motor should have the speed characteristics 
of an over-compounded direct-current machine, the speed falling, 
вау, 25 per cent. between no load and full load. Single reduction 
spur gear (raw hide pinion and cast-iron wheel) admitting of the 
use of normal speed motors, and regularly purchasable with the 
motor, is to be regarded as the standard gear trans- 
mission for ratios up to 5 or 6, and in extreme cases, with 
specially heavy wheel patterns, 7 to 1. The idler gear (cast-iron 
pinion, raw-hide idler and cast-iron wheel) is a substitute for plain 
Б.В. gear, when the distance between centres is too great for the 
latter. With a steel pinion it may be uscd for ratios up to 9 to 1. 
The idler spur transmission is to be preferred to a chain drive 
(unless with spring wheel), if the load is highly irregular. Chain 
gear is ordinarily applicable under the same conditions as the last 
named, but only for ratios up to 5, or 6 to 1. In addition, the 
silent chain is advantageously employed—(a) where the distance 


between centres is less than, or may be reduced below, that 


necessary for spur gear; and (b) where sufficiently large pulleys 
cannot be used for belt driving. The chain speed should not 
exceed 1,200 ft. per minute. For ratios up to about 30 to 1, and 
where space is not of much account, double-reduction spur 
gear is applicable. Where space is limited, the special straight 

e form is appropriate. As treble reduction spur gear necessarily 
takes up mnch space and is costly, it should never be decided upon 
without at least considering possible alternatives. It is applicable 
for reductions between, say, 40 and 150 to 1. Where extreme 
compactness with total enclosure of the mechanism is desirable, 
One or other of the planetary gears may be used; simple for reduc- 
tions up to 20 to 1and compound for very high reductions. Where 
silent running free from vibration is desired, where total enclosure 
18 an advantage, and where a right angle transmission is permis- 
aible, there is nothing to equal worm gear. The efficiency for 
moderate reductions may be high, and the cost lower than that of 


special gears. Worm gears should not ordinarily be employed for 
reductions less than 10 or 12 tol. At 15 or 20 to 1 it shows to 
best advantage in respect of combined efficiency and dimensions or 
cost; above 25 or 30 to 1, either efficiency or cost must be sacrificed 
in comparison with other transmissions: 


DISCUSSION. 


Mr. Mavor took exception to the author's treatment of the 
question of fly-wheels, and the arrangement of motors for inter- 
mittent work, such as punching and shearing and beam bending 
machines, and considered that the experience on the east coast of 
England completely justified the use of polyphase motors for 
driving shipyard tools. The prevalent practice also seemed to 
justify the use of shunt-wound in preference to compound-wound 
motors for the work indicated. 

Mr. W. B. Higp said that cases had occurred where the com- 
pound-wound motor, put in to do heavy work, had been run at such 
an excessive speed as to make it difficult to handle the material and 
get it in between the shears in time for the next blow. That was 
one advantage of the shunt machine over the compound—that its 
speed kept practically constant. 

Mr. R. A. Broce, Leeds, said he thought that the case for the 
worm gear had not yet been fully stated, and that a great many 
prejudices existed in the minds of eminent and practical engineers 
which had yet to be dissipated. It had only been within the last 
five or six years that the commercial production of worm wheels 
had given them a really effective article. The success of worm 
gearing depended upon perfect accuracy as to shape and alignment, 
proper provision for lubricating and for taking the end thrust of 
the worm, proper choice of the angle of the thread, and the pro- 
vision of sufficient wearing surface. It was now possible to produce 
8 worm wheel for the same cost as a spur wheel. His firm had sup- 
plied, perhaps, the largest example of worm-wheel drive in the 
world, in the case of a very large lathe for turning guns, driven by 
а 100-H.P. motor through intermediate spur gearing, and twin 
worm wheels; the material of the worm-wheel was cast-iron. 
Under these conditions it had been possible to remove 14 tons of 
hard gun-metal in an hour, and that rate of cutting was 
maintained for five hours. The diameter of the worm at the 
pitch line was about 10 in., and the maximum load thrown 
on these worms was 25 tons. Gun-metal had no advantage 
at all; cast-iron with hardened and ground steel were the 
two surfaces which gave the greatest possible sustaining powers. 
For rates of reduction of 6 or 8, to 1, a spiral drive might be sub- 
stituted, and its efficiency was slightly better than that of the best 
worm drive. Unfortunately, it was an exceedingly difficult gear to 
make. In any form of reciprocating tool a large amount of 
kinetic energy had to be absorbed and re-developed, and the kick 
of the ammeter needle at the point of reversal of a planing 
machine was notorious. Fly-wheels and a system of clutches had 
been devised which had the effect of preventing the extreme kick. 
A real spring capable of absorbing the whole of the energy 
of the rotating and moving parts of the machine was a radical 
remedy for this trouble. This absorbed the energy of the table 
and re-delivered it within the next stroke, with the result that the 

power demand was equalized. l 

Mr. R. A. M'LAREN (member) said that apart from cases where a 
fly-wheel was wanted, he did not think that the positive attachment 
of a motor to a machine tool was altogether desirable. Taking the 
case of a radial drill, if the drill stuck in the hole it seemed that 
there was nothing for it but a smash. No fuse would get over that. 
He thought the same thing applied to any tool that was directly 
driven. 

Mr. W. W. LackrE (in a communication) said that the key to the 
proper use of electric motors for driving was sub-division. 
Undoubtedly the correct way of applying electricity to the driving 
of works was to abolish shafting as far as possible and put a motor 
on to each tool. If this were done, economy would be found not 
only in the total amount of power required but in the annual cost 
of running, even with electricity at 14. per B. p.-hour, or 14d. per 


unit. 


Huronian Co.’s Power Development. 


On.April 25th a paper was read before the CANADIAN SOCIETY OF 
CIVIL ENGINEERS by Messrs. R. A. Ross and Henry Holgate, on 
the electrical installation of the Huronian Co. This was put down 
to supply the Canadian Copper Co. with power for operating the 
smelting plant and machinery at the company's copper and nickel 
mines in the Sudbury district, the water-power of High Falla, 281 
miles from Sudbury, being utilised. The power station is designed 
for four generating sets, each consisting of а three-phase alternator 
driven by a turbine at a speed of 375 B. P. M., with an effective head 
of 85 ft. Two of the generators have been installed; they are 
rated at 2,000 kw. each with a power factor of 0:8, and work at 
2,400 volts, 25 cycles. There are two 200-Kw. exciters, separately 
driven at 550 R. P. M., and each capable of exciting four generators. 
For the purpose of testing the generators, one was coupled up as a 
motor, with the direction of rotation reversed, and connected with 
the other machine running asa generator. The machines were excited 
and switched together before starting; they were then runuptogether 
by means of the turbine driving the generator. When full speed 
was attained, the gates on the wheel connected to the motor were 
gradually opened, the turbine thus being made to act asa water 
brake. It was found possible by this means to get any load desired, 
while the power factor could be varied by over or under exciting 
the synchronous motor, an advantage which, with others, makes the 
arrangement much better than the use of a water rheostat. | 
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The operation of the whole station is controlled from a marble 
bench board, with a pressure of 125 volts. Oil-cooled transformers 
are employed for raising the pressure to 35,000 volts for the trans- 
mission line. The transformers are enclosed in cases of boiler iron, 
designed to withstand a pressure of 150 lb. per sq. in., and kept 
full of oil by an elevated tank. Thus no space exists where gas 
can accumulate; but even if.the level of the oil were allowed to 
sink, no harm would be done by an explosion, as the pressure 
generated by an explosion of oil gas, it is stated, never exceeds 
100 Ib. per sq. in. This plan has proved highly satisfactory. The 
oil is handled by compressed air, dirty oil being run off into a tank 
and clean oil forced up into the transformer cases. 

The transmission line consists of two three-phase circuits of No. 1 
wire, carried on double wooden poles with a common cross-arm, 
and is 29 miles long. The main station at Copper Cliff is equipped 
with step-down transformers, a motor-generator for operating 
furnace-charging locomotives at 250 volte D.C., a frequency changer 
for feeding the a.c. series arc lamp circuits, three blowing engines 
driven by induction motors of 600 н.р, each, and one of 500 H.P., an 
air compressor of 300 H.P., pumps, &c., and in the smelter there are 
two 40-ton a.C. cranes with five motors each, for handling ladles. 
There are several other sub-stations, at three of which there are 
2,300-H.P. three-phase 550-volt induction motors driving compound 
air-compressors at 120 R. P. M. for supplying air tothe mines. Hoists, 
mine pumps, crushers, &c., are likewise driven by induction motors. 
The plant commenced work in February, 1906. 


‘NEW PATENTS APPLIED FOR. 1907. 


Oompiled expresely for this journal by W. P. Тномрвон & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inguiries should be addressed. 


11,078. ‘Improvements in and relating to thermostatic circuit controlling 
apparatus.“ E. F. Woopman, T. A. KELLEY and G. W. VARNEY. May 18th. 
(Complete.) 

11,079. ‘Improvements in or connected with joints or contacts for electric 
conductors." H.SkirwirH and G. M. NEwBERY. May 18th. 


11.086. Improvements in and connected with telephone receivers.“ Н. W* 
BuLLIvAN. May 13th. 

11,099. ''Double.pole loose-handle magnetic blow-out circuit breaker." F. 
Wnirr, May 13th. 

11,1009. Overhead spring type of tension for carbon brushes inserted in а 
box-holder. F. G. DNN. May 18th. 


11.122. Improvements in accumulator plates.“ J. T. Влек. May 18th. 

11,128. “Improvements in electric conductors." O. T. HUN GERTORD. 
May 13th. (Complete.) 

11,145. “Improvements in and relating to sparking plugs for internal com- 
bustion engines." F. H. Smita. May 13th. 


11.1665. Improvements in electrical distribution." J. 8. HIGHFIELD, 
May 13th. 

11,166. “Improvements in the method of generating high-tension direct 
electric currents.” J. 8. HicHrikLb. Мау 18th. 

11,177. Improved apparatus for holding and compressing objects during 
their exposure to Röntgen rays. H. J. Hapban.  (Polyphos Elektricitats 
G. m. b. H., Germany.) May 13th. 

11,178. Improved method of fastening metallic filaments in electric glow 
lamps." H. J. Happan. (Bergmann-Elektricitüts-Werke Aktiengesellschaft, 
Germany.) Mav 13th. (Complete.) 

11,1183. ‘‘ Improvements relating to the speed control of bodies driven by 
alternating-current electric motors." H. A. Mavon, W. B. Hird and Mavor 
AND CouLsoN, тр. May 13th. 

11,195. “ Improvements in and relating to holders for incandescent electric 
lamps." W. P. JoN ES. May lith. 

11,197. New and improved electrical contact maker for signal arms.“ 
€. H. W. Ермохрв, T. E. Haywood and MeKEN Z IE & HoLLAN PD, LTD. 
May lith. 

11,218. ‘* Trolley head." J. G. LRD WICH. May 14th. 

11,262. “Improvements in electrica] measuring instruments.“ E. F. 
NoRTHRUr. (Date applied for under Patents Act, 1901, May 26th, 1906, being 
date of application in United States.) May l4th. (Complete.) 

11,271. ''Improvements in and relating to Hertzian wave telegraphy.” A. 
MuiRguxkAD. May 14th. 

11,285. “Improvements in trolley wheels." A.A. SCHNEIDER., May Mth, 
(Complete.) 

11,288. ''Improvements in or relating to alternate current motors.“ V. A. 
Fynn. May 140. 

11,289. “ Improvements in and connected with the control of electrically. 
propelled vehicles and trains.” Н. С. O’Brien. May läth. 

11,847. “Improved telephonic dictating system and devices," W.G. Heys. 
(General Accoustic Co., United States.) May 15th. (Complete.) 

11,352. Improvements in or connected with electrically-operated or con- 
trolled whistles or sound-signalling apparatus.” W.J. W. Bruce, May 15th. 

11,953. '*Improvements in and relating to devices for determining the re- 
sistance of, liquids and electrolytes." W. P. Diaby and C. W. V. Biads. 
May 15th. 

11.862. Improvements in magazine arc lamps.” J. Brockie. May 15th. 

11,281. “ Improvements in messenger call installations.“ Srexezns Bros, 
AND Co., Lro., and G. В. Grimston. Мау 15th. 

11,888. “ Improvements relating to prepayment olectricity meters.“ A. 
Baumann. (Date applied for under Patents Act, 1901, May 16th, 1906, being 
date of application in France.) May 15th. (Complete.) 

11,402. ''Electro-magnetic ignition device for multiple explosion engines." 
A. RiLLiNG. May 15th. (Complete.) 

11,425. “Improvements in and connected with electrical resistances.” 
W. R. LATDLAW and W. C. LAIDLER. May 16th. 

11.450. Improvements connected with arc lamps." T, MCCLELLAND, JUN., 
and С. Kratr. May 16th. 

11,459. ‘Improvements in electric switches." J. H. TUCKER, trading as 
J. Tucker & Co. May 16th. 

11,466. “Improvements in induction motors and in the mothod of starting, 
connecting up and controlling the speed of combinations of such motors.” 
J. L. LaCourt. Мау 16th. 

11,431. “Improvements in the electro-deposition of metals. 8. O. Cow»PEkn- 
Geras. May 106. 


11,475.= Improvements in or relating to operating devices for electrical 
switches ¿for use more particularly in connection with train controlling 
systems.’ g SIEMENs-BCHUCKERT- WERKE, G. m. b. H. (Date applied for under 
Patents Act, 1901, June 16th, 1906, being date of application in Germany.) 
May l6th. (Ccmplete.) * c ч. a 

11,476. “Improvements in or relating to? dynamo-electric generators! and 
motors.“ С. W. Kay. May 16th. 

11,478. “ Improved process for the electrolytic oxidation of isoborned to 
camphor.” O. Imray. (Society of Chemical Industry in Basle, Switzerland.) 
May 16th. | . 

11,520. “ Improvements in electric switches.“ J. Н. Tucker, trading! ae 
J. H. Tucker & Co. May 16th. 

11,528. “Improvements in and relating to tramway conduit pointe." W, 
KNEÉEN and H. E. KiNc, May 17th. 


11.528. Improvements in holders for electric lamps and shades." J. A, 
GosLiNG. May 17th. 

11,582. “Improvements in high-tension ignition devices." Н. WHIDBOURNE, 
May 17th. 

11,541. Improvements in means for electrically operating apparatus." Н.В. 
HAT FIELD. May 17th. 

11,578. * Improvements in electrically operated gas valves." H. Ния, and 
A. E. HAckixa. May 17th. 

11.582. Improvements in apparatus for wireless telegraphy.” J. A. FLEMING. 
May 17th. 

11,594. “Improvements in and relating to electric motors specially adapted 
for rolling mills." ALLGEMEINE ELEKTRICITATS-GE8. (Date applied for under 
Patents Act, 1901, May 21st, 1906, being date of application in Germany.) May 
17th. (Complete.) 

11.598. Improvements in and relating to . machines." Britis 
. Co., LT». (Allgemeine Elektricitats-Ges., Germany.) Мау 

th. 

11,604. Improvements in contact voltmeters.” H. LzrrNER. Мау 17th. 


11,615. ‘* Improvements in or relating to the manufacture of carbon brushes 
for electrical machines." W. E. Lake. (La Société Anonyme Le Carbone,” 
France.) May 17th. 


11,616. “Improvements in or relating to electro-magnetic registers.” I. 
FLUEGELMAN. May 17th. (Complete.) 

11,621. “Improvements in means for operating alternating current machines 
in parallel.“ М. Brooks and М. K. AKERs. (Date applied for under 
Patents Act, 1901, January 18th, 1907, being date of application in U.S. A.) 
May 17. (Complete.) 

11,680. ‘‘ Improvements in and/or connected with telephones." М, E. A. 
WALLACE and 8. SistHorr. May 17th. 

11,647. Telephone register for trunk calls." H. W. –сргож. May 18th. 

11,667. ‘* Improvements in tremblers of induction coils." J. B. BRooxs and 
Е. Н. ALSTON. May 18th. 

11,670. “Improvements in electric arc lamps." H. S. Harrizrp and F. M 
Lewis, May 18th. 

11,673. “Improvements in commutators for electrical machines," B. vox 
Ammon. May 18th. 

11.695. Improvements relating to radio-telegraphy.“ THE AMALGAMATED 
Rapio-TELEGRAPH Co., LTD. (G. Seibt, Germany.) May 18th. 

11,701. "Improvements in dynamo-electric machines." THE PHEÆRIX 
Dynamo MANUFACTURING Co., Lro., and R. Pont. May 18th. 

11,706. ‘Reciprocating ampere-hour continuous-current electricity meter." 
C.J. TyLter. May 18th. 

11,718. “Improvements in or relating to surface contact electric traction 
systems.” E. A. MiTcHELL, May 18th. 

11.717. Improved manufacture of incandescence electric lamp filaments of 
tungsten or alloys thereof." БїЕМЕКЯ & HALSKE AKTIAN-GEs. (Date a 
for under Patents Act, 1901, May 19th, 1906, being date of application in 
Germany.) May 18th. (Complete.) 
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Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Co., 822, High Holborn, W.C., and at Liverpool, price, poet 
free, 9d. (in stamps). 


1906. 


APPLICATION AND DISTRIBUTION OF ELECTROMOTIVE POWER, PARTICULARLY FOR 
UBE IN STARTING MACHINERY AND FOR SUCH AND B1MILAR Purposes. А. W. 
Mascord. 876. January 12th. 

ALTERNATING CURRENT ELECTRIC Morors. British Thomson-Houston Ce. 
(General Electric Co.) 3,590. February 18th. 

SUPPLYING AND CONTROLLING THE VOLTAGE OF ELECTRIC CURRENTS FROM VARIABLE 
SPEED GENERATORS, SPECIALLY APPLICABLE TO RAILWAY CARRIAGES AND THE 
Lixg. Veritys, Ltd., and J. Dalziel, 8,717. April 11th. 

APPARATUS FOR INDICATING THE PRESSURE BETWEEN RAILWAY oR TRAMWAY 
TROLLEY POLES OR LIKE COLLECTORS AND THE CONDUCTORS WITH WHICH THEY 
ARE IN CoNTACT. P.J. Pringle. 8,909. April 12th. 


APPARATUS FOR RECORDING SIGNALS GIVEN BY А SHIP’S ENGINE-RoOM TELEGRAPH, 
AND FOR RECORDING THE MOTION OF THE PROPELLER IN CONNECTION THERE- 
with, F.Gloystein. 9,030. April 17th. 


ELECTRICALLY PROPELLED VEHICLES. A. Greenwood and W. D. 8. Brown., 


9,103. April 17th. 

MAGNETO- ELECTRIC GENERATORS. Ateliers Thomson- Houston. (Anciens 
Etablissements Postel Vinay.) 9,117. April 17th. (Date applied for under 
International Convention, April 17th, 1905.) 

ELECTRO-MAGNETIC TRANSMITTING MECHANISM FOR GoveRNors. D. Bacon. 
9,268. April 19th. 

Pocket ELECTRIC Lamps. P. M. Justice. (Deutsche Gasgluhlicht Akt.-Ges.) 
(Auerges.) 9,346. April 20th. 

CONSTRUCTION OF MASTS FOR WIRELESS TELEGRAPHY AND OTHER Purposes. L. 
Leidl. 10,404. May 8rd. 

TELFPHONE EXCHANGE Systems. H.H. Lake. (Stromberg-Carlson Telephone 
Manufacturing Co.) 10,565. May 5th. 

TROLLEY POLES or ELECTHICAL TRAMCARS AND THE Ligg. J. H. Collie. 18,450. 
June 12th. 

ELECTRIC Авс Lamps. Jandus Arc Lamp & Electric Co., A. D. Jones and B. M, 
Drake. 16,162. July 17th. | 

ELECTRIC ACCUMULATORS. C. Borel and L. Denereaz. 17,987. August 10tb. 
(Date applied for under International Convention, August 11th, 1906.) 

дн FOR THE ELECTROLYSIS OF FLUIDS. E. Weichert. 22,658. October 

Місворномев. R. Р. O. Berglund, W. А. W. E. Hjorth and C. E. Ljungman. 
24,694. November 8rd. 

FoRM OF STORAGE BATTERY Grip AND МАСНІКЕ For Marrina ЗАМЕ. B. J. B. 
Mills. (C. A. Gould, U.S.A.) 96,820. November 26th. 

Егкствіс Timez Switcn. О. A. Bruun. 27,684. December bth. (Date applied 
for under International Convention, March 29th, 1906.) ; 
ELECTROLYTIC PRODUCTION oF Pure Тї. A. J. M. Thirot and L. A. Mage 
(called L. A. Nouguier), 28,949. December 12th. (Date applied for under 

International Convention, March 26th, 1906.) 
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ELECTRICAL REVIEW. 


No. 1,541. 


THE GERMAN ELECTRICAL INDUSTRY. 


In view of the depressed condition of business in this 
country, to which we bave recently drawn attention, a 
certain amount of interest—melancholy interest, perhaps— 
will probably be manifested by British firms in the results 
of an inquiry which has just been undertaken in regard to 
the present condition of the German electrical industry. 
The matter is of some importance in view of reports, which 
are apparently more or less true. of a slight slackening in 
the iron and steel industry, and of a possible reaction in the 
electrical trades after а period of unexampled prosperity, 
which, to some extent, recalls the term preceding the collapse 
in 1900. 

The inquiry, which represents a summary of the opinions 
obtained from the principal firms, shows perfect agreement 
in the statement that employment at present is still 
very satisfactory, and that the large firms have a 
considerable amount of orders in hand, whilst, in some 
cases, it is scarcely possible to adhere to the periods 
required for delivery. In considering the position, 
it 18 necessary to distinguish between the home and the 
foreign consumption. As far as the export market is con- 
cerned, the Customs conditions stand in the way of com- 
petition in the French and Austrian markets, particularly 
in the former, in go far as German industry has not freed 
itself to a certain extent by establishing independent under- 
takings in those countries. The export trade to Italy seems 
very favourable, that to Spain is also satisfactory, and 
South America is in part considered to be a large factor in 
the foreign business. But where the orders for German 
South American undertakings are not in some measure 
monopolised by special relations, complaints are made of 
severe competition by United States firms in the South 
American market, and this rivalry is also becoming note- 
worthily perceptible in other markets of the world. Taken 
altogether, the foreign business of the German electrical 
industry still offers really satisfactory prospects. 

The foundation of the activity of the industry is, however, 
to be found in the inland requirements, which represent the 
barometer for the condition of trade, and in this connection 
the class of orders is of decisive importance. It is found 
that in the main the high degree of employment for the home 
market takes its origin from a time when the large German 
industries, particularly the iron and steel trades, had not 
recognised an impending weakening in the business situation. 
At that time the electrical industry was given enormous 
orders representing long-sighted engagements, as the firms 
placing the orders believed that, in view of the straining of the 
capacity of the electrical industry, it was necessary to make 
very early arrangements for their future needs. It is con- 
sidered that many of those orders would no longer be given 
to-day, as the tendency largely manifests itself towards the 
limitation or avoidance of extensions of works. This 


tendency warns the electrical companies to exercise caution— 
С 
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warns them to take into account a coming period of less brisk 
employment, and consequently to abstain, as far as possible, 
from an extension of their own establishments. The 
numerically enormous amount of turnover should not lead to 
an over-estimation, although gigantic figures are necessary to 
provide full and remunerative employment for the extensive 
works of the large firms. 

The question of prices, which plays an important part in 
connection with the degree of employment, has also been 
considered within the scope of the inquiry. In the first 
‘place, it has to be remembered that a 20 per cent. increase 
for dynamos and other heavy plant has been introduced 
gradually since the autumn of 1906. It is stated that this 
advance is fully sufficient to meet the additional cost of 
raw materials, particularly copper. A reduction of the 
increase is not in contemplation at present, as the price of 
copper now stands higher than it was when the last augmen- 
tation in the charges for dynamos, &c., was made, the 
increase having been first 10 per cent., then to 15 per cent., 
and finally to 20 per cent. If the situation of prices on the 
basis set forth is satisfactory in general, there is unanimity of 
opinion that competition is very severe, notwithstanding the 
occasional arrangements and joint transactions between the 
large firms. This is especially the case in regard to business 
involving large sums, and in many cases the 20 per cent. 
increase is rendered illusory by extra rebates. 

The labour question is also a matter of importance. There 
is no lack of workers in so far as Derlin is concerned, and 
that is practically the centre of the trade. A scarcity of 
labour is also not feared, and disputes with the workers are 
not expected. 
market still gives rise to apprehensions, especially in respect 
of the financing of new business by the banks. In con- 
clusion, it is stated that the German electrical industry is 
arming itself for worse times. But it is not believed that 
the industry need fear more unfavourable periods, and in 
particular the possibility of а severe collapse is not even 
remotely believed in by the trade. 

It is sincerely to be hoped that “worse times " will not 
be experienced in /i country: surely we have plumbed the 
depths! But how can an improvement be effected? The 
first step in this direction is to trace the source of the trouble, 
the next to seek a remedy : and in the article on the present 
state of the electrical trade, which we print on another page, 
an attempt is made to accomplish this task, which we 
commend to the notice of our readers. 


EVERYONE has heard of the close-fisted 

5 municipalities which, in the language of 

Scholarships. their Committee minutes, regret to inform 

their consulting and borough electrical 
engineer and manager that they are unable to grant his 
application for an increase of salary to something in the 
neighbourhood of, say, £249 198. 64d. per annum, but in 
lien thereof will be pleased to permit him to take one or two 
premium pupils (presumably if he can get them). 

Again, how often the clause * the post carries with it the 
privilege of having two premium pupils,” appears in some 
of the advertisements announcing vacant municipal appoint- 
ments, as an additional attraction or set-off to the ofttimes 
anything but princely ‘salary offered. 

In Swansea quite a refreshing departure is made from 


On the other hand, the condition of the money 


the above-mentioned methods of procedure, for the Local 
Education Committee offers scholarships annually to pupils 
of the intermediate school and to studenta at the municipal 
technical college, covering free tuition at the college and 
articles of indenture to the borough electrical engineer or to 
the borough surveyor. 

The Electrical Engineering Scholarship is tenable for 
three years, and is limited to the sons of ratepayers or those 
who have resided in the borough for at least two years. 
The candidates are selected by competitive examination and 
the recommendation of the Principal of the Technical 
College. 

The first year of the tenure of the scholarship is spent 
at the Technical College, half the second year at the College 
and half at the Borough Electricity Works, and the greater 
part of the third year at the electricity works, six hours a 
week being given to College work. 

The first holder of the scholarship has just completed 
his course, and the Council, in discussing the fact, raised 
the question whether such a training was sufficient. In 
reply, the borough electrical engineer stated that the scholar 
had acquitted himself creditably, bnt that, of course, 
the time was too short in which to train a youth for any 
responsible position as an engineer, and that necessarily he 


would have to gain a wider experience elsewhere, for which 
he was well qualified. The matter was allowed to drop 


this point. | : 
Incidentally it may be remarked that one advantage of 
this system to the scholarship holder is that he is obliged 
to work, and work hard, for the path is not made easy for 
him, as it is with so many premium pupils, to their un- 
doing. Strict discipline and hard work make a good train- 


ing ground for the engineer who hopes ever to do anything 
in life. 


THE American National Electric Light 


The Association is holding its annual Convention 
American 5 i a 
N. E. L. A. in Washington this year from June 4th to 


June 7th. As an evidence of the interest 
that has been aroused in the United States in reference to 
the proper commercial development of electricity supply 
undertakings, it is interesting to note that two days out of 
the four set aside for this year's Convention are devoted to 
this subject, the papers and discussions on the first day 
dealing with public policy and rates, and on the second day 
with methods of obtaining new business, and commercial 
matters generally. 


WITH this issue we publish as a special 


m Supplement our Annual Table of Electricity 
| Table. Supply Works of the United Kingdom ; 


and we take this opportunity of tender- 
ing our sincere thanks to the hundreds of engineers, 
managers and secretaries through whose courteous assistance 
we are enabled to compile the data. There are but few new 
undertakings added to the list on this occasion, though а 
good many are on the way, and will probably be opened in 
time for the next edition of the Table. Practically all the 
larger towns and urban districts in the kingdom are now 
provided with а supply of electricity, во that new work of 
this kind is scarce, and of minor importance; but there 
is still great scope for development -in the direction not of 
new generating stations, but of the extension of supply to the 
innumerable villages and townlets with which this country 
is so profusely dotted. How best to carry out this extension 
is an annual subject of discussion at the hands of the M.E.A. 
That it can and should be done, we believe, most people 
agree ; and we trust that it will not be long before the 


benefits of electricity supply are extended to every hamlet in 
the land. 


+ 
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ALL credit is due to the Local Govern- 
ment Board for the thorough manner in 
which of late it has investigated the 
extravagapces and misdoings of certain local authorities 
albeit the Board cannot be held altogether blameless in the 
past, for the tendency to waste public moneys, and to indulge 
in speculative enterprises for which they are totally 
unfitted, is no new feature of the proceedings of such 
bodies. 

Unfortunately, in their zeal for the allotment of blame, 
the officers of the Board are liable to overshoot the mark ; 
and we feel obliged to comment on a report made by Mr. 
H. R. Hooper to the L.G.B. in connection with the electric 
lighting installation at the Hammersmith Workhouse. The 
evidence given in the course of this inquiry shows, to our 
mind, that inexcusable extravagance was manifested in the 
design and construction of the buildings; and in his report 
on the electrical installation, Mr. Hooper suggests that this 
work was likewise carried out on an unnecessarily lavish 
scale. Taking for a basis the architect's estimate 
for the probable cost of Ше installation (but 
who ever knew ап  architect/a estimate for electric 
lighting to be within а mile of the mark ?), Mr. Hooper 
shows that the actual cost was about double this amount. 
Fastening upon the point that there are two independent 
sæts of circuits, miscalled a “duplicate” system, he 
evidently considers that such a system costs twice as much 
as a single-circuit system, and blames the consulting 
engineers, Messrs. J. & J. N. Enright, for unnecessary ex- 
penditure, inferring “ that the engineer wished to make the 
job as large as possible.” 

Sach а policy is not unknown amongst consulting engi- 
neers ; but the basis of the charge in the present instance ів 
obviously а misapprehension. The cost of the system 
installed, far from being doubled, need only be greater by 
the cost of splitting the distributing cables in two without 
increasing the weight of copper used, together with the 
additional labour and materials for their erection. From the 
distribution boards to the lamps there is no extra cost what- 
ever, and Mr. Hooper admits that the tender for the work 
to be done was low. The difference might amount to £300 
or £100 ont of a total exceeding £7,000, and the gain in 
reliability is certainly worth the outlay. There is nothing 
unusual in the system, which is quite commonly adopted, 
and rightly, in large buildings. 

Regarding the pendant fittings, Mr. Hooper complains 
that these are snspended by flexible. Surely he is aware that 
the vast majority of pendant fittings in public institutions— 
and in private houses, for that matter in this country are 
so suspended, and that the system is perfectly satisfactory. 

In the case of certain laundry machinery, which was 
driven by electric motors, Mr. Hooper considers that steam 
should have been used, as in the general laundry ; the con- 
sulting engineers, however, had nothing whatever to do 
with this, which was arranged by the architect. Similarly 


Paupers? 
Palaces. 


the use of a motor-generator to provide direct current for 
the lifts comes in for criticism, whereas the engineers had 


repeatedly advised the Guardians to use the public А.С. supply 
for this purpose. | | | | 
Many other points in the report might be mentioned, such 
ав the lack of ventilation in the subway—what have the 
consulting electrical engineers to do with this ?—but sufficient 


has been said to show that serious injury may be unjustly | 


inflicted upon the sdvisers of local authorities by superficial 
and cursory investigations of this nature. 


TRADE WITH JAPAN. 


Tux address which was delivered on Monday before the 
London Chamber of Commerce by Mr. E. T. Crowe, com- 
mercial attache to the British Embassy at Tokio, was 
remarkable both for the information which it contained and 
for that which it failed to disclose. It was entitled “ Trade 
with Japan,” and although covering a tolerably wide scope, 
the address was disappointing from the standpoint of the 
industries represented by this journal. In the first place, 
the question of electrical trade as between Great Britain and 
Japan was not mentioned, and, in fact, the word electrical 
did not appear at any time in the course of the address. 
Not only во, but the subject of machinery and plant, electrical 
or otherwise, was not raised in the brief discussion which 
ensued on the conclusion of the address. 

During the discussion, the questions of Japanese com- 
mercial morality and of opportunities for participating in 
Government contracts were brought forward. The former 
matter has recently engaged attention in different quarters, 
and the general answer to the charge is that “shady people 
are to be met with in all countries. Ав а consequence, those 
who propose to trade with Japanese should not be dazzled 
by artistic letter paper having illustrations representing large 
business premises, but they should inquire of one of the 
principal banks—as, for instance, the Hong-Kong and 
Shanghai Bank—as to the standing of the firms or persons 
concerned. In fact, it is advisable to practise in Japan the 
same or a similar policy to that which every prudent firm 
follows in respect of new or unknown firms in the United 
Kingdom. It appeara, too, that the offices of the London 
Chamber of Commerce have ready for consultation an official 
Japanese directory which is said to contain the names of firms 
of good reputation in that country. 

It is understood that the Japanese Government depart- 
ments do not make any discrimination as between natives 
and foreigners in the placing of orders. It is possible to 
obtain orders through foreign houses established in Japan as 
well as through native Japanese firms. In the case of the 
former, a certain qualification i8 needed, and this is put in 
two or three different ways. The first is that the foreign 
house must have had two years' experience in tendering for 
government orders ; the second is that the representative of 
a British firm might have to live in Japan for a period of 
two years before being able to do business with the govern- 
ment, this applying to firms not represented in that country ; 
and in the third place, two years' experience of Japan must 
be possessed in order to be recognised by the government. 
Whichever way the question i8 approached, the condition 
seems to depend on a residence extending over two years in 
Japan. 

The foregoing observations may now be followed by a 
brief summary of Mr. Crowe's address. Japan, we are told, 
is developing at such a rapid rate that а man soon becomes 
a “back number" unless he is constantly on the watch, 
and it is therefore necessary, in these days of fierce inter- 
national competition, to keep a sharp look out. The total 
exports and imports amounted to £X6,000,000 in 1906, or 
£3,000,000 in excess of 1905, and the progress was such 
thatthe trade was expected to reach nearly £109,000,000 
in 1909. Last year there was—for the first time since 
1895—an excess of exports over imports amounting to 
£500,000, a8 compared with an excess of £17,000,000 in 
importe in 1905. The favourable balance was caused by a 
large increase of £10,250,000 in exports, from £33,250,000 
in 1905, to £43,500,000 in 1906, and by a reduction of 
£7,250,000 in the imports, from £50,000,000 in 1905 to 
£42,750,000 last year. Although the importa into Japan 
from the United Kingdom and British colonies declined in 
1906, Great Britain still held the first place in importe 
with 24 рег cent.; the remainder of the British empire 
came second with 18 per cent.; the United States third 
with 17 per cent. ; China fourth with.18 per cent. ; and 
Germany fifth with 10 per cent. On the other hand, the 
best customers of Japan were the United States, China, 
France and Corea, Great Britain occupying a lower position 
than these countries. At present things did not appear to 
look very bright, owing to the speculative wave which had 
spread over Japan since the conclusion of the war. At the 
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same time, a substantial increase bad taken place in new and 
bond fide enterprises, as well as a large extension of existing 
undertakings. 

The commercial attaché proceeded to state tliat Japan 
intended to become one of the im- 
portant manufacturing countries, and 
‘to export largely to those Asiatic 
markets where she has geographical and 
other advantages. Japan had recently 
increased her tariff, especially sgainst 
manufactured goods (the rate is now 
40 per cent.) and so-called luxuries (the 
rate is 100 per cent.), and any large 
growth in her imports would appear 
tolie in raw materials and partly manu- : 
factured goods. But before Japan ү 
could attain that position it would be A 
necessary to purchase large quantities ot 
of machinery and train her people to | 
use and understand it, so as to get 
full value out of it. In this con- 
nection Mr. Crowe considered it ad- 
visable to utter a word of caution to 
British manufacturers. Не put it iu 
the shape of a problem, which may be 
rendered as meaning that when show- 
ing or selling machinery, all the secrets 
connected with it should not be dis- 
closed ; one or two should be kept up 
the sleeve. 

The British houses established in 
Japan had played an important part in 
financing and developing the foreign trade 
of the country. For some time past, however, the Japanese 
had wished, especially in certain lines, to do without the 
foreigner, and the matter had recently become more acute. 
As far as the British manufacturer was concerned, it probably 
did not very much matter how the business was done provided 
that he could dispose of his goods at a fair profit, or, in 
other words, that he got paid for what he sold; but the 
prospect for the British merchant established in Japan 
did, perhaps, give the pessimists some occasion to growl. 
Nevertheless, the cry that the days of the foreigner were 
numbered was an old one. Mr. Crowe heard it ten years 
ago. Yet what was the result ? There were more foreigners 
making their living out of trade in Japan now, than at that 
time. No doubt the profits in some cases were not so large, 
but there was enough to go round, and the commercial 
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attaché was with the optimists who believed that.there was 


still plenty of scope for the British merchant ; but he must 


be content with smaller profits, must be full of energy and 
prepared to look after trifles which he despised in the past. 


A greater point should be made of studying the language, 
and firms might do worse tban give their young clerks a 
bonus when they passed an examination proving that they 
had studied to some purpose. A knowledge of Japanese 
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was especially advantageous in regard to contracts drawn in 
that language, otherwise merchants were at the mercy of the 
Japanese. In conclusion, Mr. Crowe expressed the belief 
that more business could be done by judicious advertising in 


Japanese in Japan, and that those who studied the business 


would be well repaid by the resulta in the long run. 


THE ELECTRIFICATION OF THE 
NEW YORK, NEW HAVEN AND HARTFORD 
RAILWAY. 


THE electrified section of the New York, New Haven and 
Hartford Railway between Grand Central terminus and 
Stamford presents 
some features of 
special interest at the 
present time. From 
New York to Wood- 
lawn, a distance of 
11 miles, the trains 
run over the New 
York Central Railway 
system, which is 
equipped with ordi- 
nary third-rail supply, 
at 600 volts, direct- 
current. Between 
Woodlawn and Stam- 
ford, a distance of 
about 22 miles, the 
New York, New 
Haven and Hartford 
Railway use their 
own permanent way, 
which is equipped 
with overhead trolley 
construction for 


E 
p 


11,000-volt, single- 
phase, alternating- 
current. The loco- 


motives bave there- 
fore to work both on this high-pressure, alternating 
current, and оп 600-volt direct current. ‘These 
widely varying conditions are met by the use of Westing- 
house compensated series single-phase motors and electro- 
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pneumatic unit switch type control, the high-pressure 
alternating current being collected by pantograph bow 
trolleys from the overhead line, and the 600-volt, direct- 
current supply being taken from the third rail by collector 
shoes carried on the bogies. | | 

One of these locomotives is illustrated herewith ; the figure 
also shows the type of overhead construction used. This 
consists of a 0000 B. & S. grooved copper wire, suspended 
centrally over each of the four tracks. The trolley wire 
ig supported, at intervals of about 10 ft., from two steel 
suspension cables at a height of about 22 ft. above the rails. 
The suspension cables are carried on insulators mounted on 
steel lattice gantries, which span all four tracks and are 
spaced about 300 ft. apart. At intervals of two miles a 
heavy gantry is placed, to which the overhead construction is 
anchored on both sides, and at which the adjacent sections 
of trolley are divided by section insulators. These anchor 
gantries, one of which we illustrate, are provided with 
switchgear to enable any individual section to be made 
"dead when required. Owing to the high trolley voltage 
employed (11,000), no feeders are necessary, and the 
transmission of energy direct from the power house to the 
locomotives is therefore effected with the greatest economy 


and simplicity. 


PRESENT STATE OF THE ELECTRICAL 
TRADE. 


By AGNOSTIC. 


Tue present state of the electrical trade is indisputably 
highly unsatisfactory, and calculated to afford much food for 
thought to those who are in a position to survey the state of 
affairs. The trade returns of the country, as а whole, 
remain good, and are improving, the general foreign trade 
shows а rapid increase : only the electrical portion shows a 
falling off. On all hands in the electrical world, depression 
of trade is the general lament, and one of the youngest of 
our industries, which started under such favourable auspices 
a couple of decades or £o ago, is now in a parlous condition. 

Abroad the exploitation of applied electrical science has 
led to the creation of vast firms with hnge statis, tremendous 
factories and a large international trade. In England such 
‚ large firms as bave come into being are reducing their 
personnel, and generally economising and retrenching with 
anxious eyes on their balance sheets. Keen competition, the 
cutting of prices, and the reduction of salaries and dividends 
are the order of the day. 

The industry, as a whole, is less than thirty years old, yet 
comparing dividends earned with depreciated capital, it must 
be admitted that its working has not been so profitable as it 
should have been. 

In 1900 the total amount of capital invested in the 
electrical industry was £123,000,000. This was disposed of 
among the four branches roughly as below :—Telegraphs and 
telephones, £40,000,000 : tramways, £28,000,000 ; electric 
light supply, £26,000,000 ; manufacturing, £21,000,000. 

The last item is the only one that represents trade in the 
strictest sense of the term, and it is with this that we pro- 
pose to deal in the present article. | | 

An examination of the causes which have culminated in 
the present state of affairs necessitates a review of the rise 
and growth of the trade. The year 1880 may be said to 
have seen its birth. Fora long time the great bulk of the 
trade done consisted in the factoring of German and 
American goods. In consequence of the discouragement 
given to supply station enterprise by antiquated and grand- 
motherly restrictions, the whole industry here was held 
back їп a manner which enabled Germany and America to 
get a very strong lead, which they have never relinquished. 
The best way to make money in those days was to get an 
agency for some well-made foreign goods, by which large 
profits coald be made. Home factories, however, gradually 
arose, and with one temporary set-back, the trade generally 
prospered until 1897-9, when it may be said to have reached 
its high-water mark of prosperity. The period immediately 
following this was marked by the introduction of new 
capital on a large scale ; new factories were opened, and 


old-established concerns hastened to extend their scope. 


"This was the beginning of the present depression. The 


natural course of the trade did not warrant this rapid ex- 
pansion; manufacturers have found that they over- 
estimated their markets, with the result that, at the present 
time, the manufacturing side of the industry is heavily 
over-capitalised, to the detriment of every other branch. 
Since 1900 a great struggle has been going on—a struggle 
to find work for new factories, and to earn returns for new 
capital. A senseless cutting of prices has followed, our 
captains of industry seem to have regarded the taking of 
orders at cost price ‘ to keep the factory going ” as a par- 
ticularly acute piece of masterly policy, The disproportionate 
preponderance of trade done over profits earned, as shown in 
the published balance-sheets of the large companies, illus- 
trates this point most forcibly. 

The causes that have led up to this state of things are 
many and complex. Principal among them is the one great 
fact that the designing and the manufacturing of goods have 
not been in the same hands. The consulting engineer has 
acquired great power in this country, owing to unbridled 
municipal ambition. The promotion of supply stations by 
corporations and municipalities has fostered the growth of a 
body of professional designers and advisers, who naturally 
draw up specifications based solely on their own knowledge 
and experience. The direction of general manufacturing 
has thus been committed to the hands of a body of learned 
theorists, who lead the way with a lordly disregard of the 
economics of manufacturing. Each individual is a law unto 
himself, placed by circumstances in a position by virtue of 
which he is tempted to give rein to his own idiosyncrasies, 
for the average man is prone to consider he is sacrificing his 
own individuality if he condescends to fall into line with his 
compeers. An entire absence of unity has been the result, 
standardisation has been retarded, and production on a 
large scale has proved impossible. In America, the manu- 
facturers have had the designing under their own control, 
due regard has been paid to economic conditions, and stan- 
dardisation is general. 

Ап instructive commentary on the above is presented by 
last week's technical journals, in the columns of which the 
reports of two great companies appear side by side—one 
English and one American. The English company's posi- 
tion is shown by ite chairman's statement that “the pro- 
ducing power of English factories.was far in excess of the 
demand." Оп the other hand, the American company's 
sales are shown to be 50 per cent. more than those of the 
previous year. ! 

One of the principal features of the recent changes has 
been the extinction of a vast number of contractors, coupled 
with the openiug of contracting departments (usually as 
quietly as possible) by the manufacturers. It is an open 
secret that most of the wholesale houses have been for some 
time competing with the retailer on his own ground, and in 
this connection, the latter has come in for a deal of criticism 
as to his incompetence. The contractors, however, have been 
oppressed by those to whom they should have been reckoned 
indispensable. They have had competition, their foremen 
have set up in opposition, the ironmonger, the furniture 
dealer, and the stores have done their worat, but the con- 
tractors could have withstood them. It was the competition 
of their suppliers that, formed the last straw. 

In any healthy trade, the firms engaged therein can be 
divided into manufacturers, factors or wholesalers, and 
retailers. Each section represents a distinct organisation, 
each employing a different class of man, and calling for a 
different style of training. The two first are often combined 
under one name, but they are always distinct ; the manu- 
facturing and the selling organisations are necessarily separate 
the goods have to bear the factors' distributing profit after 
leaving the works at a profit. 'The retailers form the 
* feelers " who аге in touch with the actual consumer, and 
who place the goods in their final owners’ hands. In 
England this latter is the most delicate part of all the 
machinery of trade. "The relationg between the retailer and 
the consumer are usually of а semi-personal nature, and the 
place of the former cannot be supplied by any scheme on 
American lines, however comprehensive or expensive. The 
connection of the shopkeeper, and the capital value of his 
local reputation, and his experience in his own sphere cannot 
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be supplanted by any vaunted publication scheme " or 
advertising campaign. It is here that the weak spot in the 
electrical trade lies. The absence of efficient retailers is 
the cause of the difficulty experienced in trade expansion, 
and the stifling of the contractors has been the most fatal 
step on the part of the manufacturers. With unwieldy 
capital on which to pay dividends, the manufacturer has grabbed 
business anyhow and anywhere, and it is this suicidal com- 
petition with all and sundry that has placed the trade in its 
present position. 

Taking the absence of means of distribution as the root 
of the present trade stagnation, and considering it in con- 
junction with its prime cause, namely, frenzied competition 
among manufacturers, the next step is to remedy the evil. 
Surveying the most apparent difficulties confronting the 
seller both of goods and of electricity, it is plain that the 
problem of getting in touch with the public is beginning to 
be felt very keenly. The local exhibition has been worked 
for all it is worth. Publication schemes and American 
business-getting methods are finding advocates їп all direc-. 
tions. At one time it seemed as if the place of the retailer 
was going to be taken by the supply station, and as if the 
electrical trade were going to follow in the footsteps of its 
most formidable competitor—gas. Showrooms appeared, 
attached to borough electricity offices, and engineers took 
advantage of competition among manufacturers to stock 
them free of charge, the goods all being on sale or return— 
usually the latter. But there are many signs now that 
municipal trading has received a decided check, and there 
seems to be an unmistakably pronounced wave of public 
opinion against any further extension in this direction. 
Apart from this, however, such enterprises аге foredoomed: 
to failure, for municipal engineers are rarely business men, 
and never have command of а set of trained salesmen. 
Moreover, no system of retail trading can advantageously be 
grafted on to any other branch of the industry. These are 
the days of specialisation, and neither the current-canvasser 
nor the wholesale commercial traveller is fitted either by 
inclination or training for the difficult post of salesman to 
the public. 

The highest interests of every branch of the trade call 
strongly for the encouragement of such retailers of position 
as are left. If manufacturers and central station engineers 
will recognise the value and status of the contractor, and 
loyaly support him, it will eventually tend to the ultimate 
advantage of both, and aid in. the reconstruction of the 
retailing branch of the trade on a sound basis. The in- 
dustry demands less consulting engineer and more con- 
tractor. This is the position in a nutshell. At the same 
time, the key to the sitnation rests with the manufacturer. 
The policy of the latter has been hitherto to pet and nurse 
the consulter, treating him as a little god, while the poor 
contractor has been treated as an interloper—a poacher on 
trade. This policy must be reversed. The consulting 
engineer system has put back the industry ten ycars—the 
want of efficient retailers bids fair to keep it back another 
ten. Manufacturers must act decisively at the present 
opportune moment, and direct their policy towards one end 
—the rehabilitation of the trade. 

As a preliminary to this, some sort of agreement is 
necessary in the manufacturing world. Competition needs 
tempering. There is enough work to go round, and if every- 
one’s prices were raised to a remunerative basis, the work 
would be distributed just as now, but at a greater profit. 
Surely the exciting game of selling motors at bare works’ 
cost is beginning to pall. Is not the time gone by when to 
* cut in " and get an order on a 5 per cent. basis is esteemed 
exceedingly knowing and cute ? The cablemakers have 
long learnt this lesson, and as a result—witness their divi- 
dends. The conduit makers have recently arrived at some 
arrangement. Why cannot more hatchets be buried ? The 
crass conceit and blind self-worship of some heads of firms, 
acquired during days of unlimited prosperity and motor- 
cars, must by this time be sufficiently dissipated to enable 
them to see that splendid isolation has its disadvantages. 
One’s thoughts naturally turn in this connection to the 
Manufacturers’ Association, an association that has been 
chiefly regarded as useful by many members as a means of 
throwing dust in the eyes of competitors. This association 
contains the germs of harmony; it only needs galvanising 


into effective life by some real effort on the part of its mem- 
bers towards co-operation. If some of the energy at present 
wasted on Protection campaigns were turned into this 
channel, and devoted to setting our own house in order, a 
deal of good might be done. 

Protection would not do the trade much good, English 
electrical goods hold their own everywhere. The foreign 
standards differ from English requirements, hence the bulk pro- 
duction of the foreigner does him no good in competing for 
English markets. The Protection bogy is usually raised by 
the incompetent. It would undoubtedly keep the foreigner 
out, but the relentless competition at present raging is 
mostly among our compatriots, and a tariff to-morrow would 
still leave us at each others’ throats. Internal reform is 
called for. 

Rumours are rife just now as to many schemes to supply 
the deficiency, so keenly felt, in getting goods before the 
public. Manufacturing firms are reported to be stepping 
into the breach with brand new organisations, with ramifica- 
tions throughout the country. Supply stations are said to 
be discussing “ international " showrooms ad nauseam. The 
defects of such schemes lie in the capital they require. "The 
industry will be hard pressed during the next few years to 
pay on ite present capitalisation. Every effort should be 
made by those who look ahead to utilise to the utmost the 


‘instruments ready to hand, to organise the trade as a whole, 


and to restore it or convert it to a harmonious selling 
machine. 
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CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


The Electrical Trade. 


Your leading article on the above has been read by me 
with considerable interest, and possibly a few lines on the 
condition of the electrical trade in South Wales may be 
equally interesting to your readers. Your simile of the 
child is good, but I would liken the trade here to an 
intoxicated youth, stumbling along with uncertain stéps, 
elated with his own importance, but a degrading spectacle 
to his fellows. The chief field for electrical work here is in 
the mines, and the business is mostly done on the following 
lines. 

A colliery proprietor suddenly wakes up to find that 
electrical power would be an advantage in working his mine, 
and he gets into communication with half a dozen elec- 
trical manufacturers. The worthy ‘representatives of these 
firms pounce upon him with their catalogues and literature, 
and each one—whether he understands the matter or not— 
advises his prospective client to do this or that, putting 
forward the most impossible schemes to score a point over 
his competitors. In a short time another batch of con- 
tractors have heard that there is a job going, and they come 
along with their suggestions. In the course of about 12 
months, the client is surrounded by а score of firms, all 
eager to carry out his contract,and if he has survived the 


ordeal of numerous interviews, he picks out a few of the 


lowest tenders, and refers them to an indifferent consulting 
engineer for a report, which when received is promptly 
ignored, and as a general rule the order goes to the firm who 
tender lowest. It is а common thing for the client to take 
from 12 to 18 months to place his order, and the firm who 
are foolish enough to accept the same lose money on it, and 
give him a cheap and nasty job, The finale is a certain 
loss to the contractor, an indifferent job for the client, and 
as often as not an arbitration case. 

I peraonally know of instances where 22 contractors have 
tendered for a job worth about £2,500, the order has been 
placed after 18 months’ bartering, the fortunate contractor 
has lost £1,000 on the contract, which has been 12 months’ 
late in completion, and the whole thing has been a disgrace to 
the profession. The largest firms here represented seem to 


be the biggest sinners, and the foreigners are as keen as the 
home birds. 
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It appears to be increasingly common for some firm or 
firms to take a contract at a loss, and as often as not make 
а mess of it, rather than let a competitor have it at a reason- 
able price. | À | 

Twenty and 25 per cent. difference in price for the same 
job is common here, and the firms that are doing the most 
work evidently are lasing the most money. 

Another point is that too often the contractor is saddled 
with sub-contracts, such as engines, pumps, haulages, and 
even boilers, on which he can make no profit, becanse the 
makers themselves tender direct at the same price. 

The reason for this chaotic condition of affairs is chiefly 
the excessive competition, which induces manufacturers to 
get business at any price and at any cost, but to get it. 

The remedy is difficult, but an understanding should 
be come to by the British firms on the lines of a combination, 
whereby their administrative expenses would be reduced 
and their prices maintained, or else South Wales will be a 
sorry place for many a day. 

In the meantime, the “intoxicated youth " continues to 
stagger on to his unknown destination, and should he reach 
it sound in body, he will realise, when he is sober, that in- 


toxication is the sport of fools. 
An Interested Spectator. 


The Wiring Cost of Small Houses. 


Allow me to congratulate Mr. Seabrook on his straight- 
forward letter of the 24th ult. Would that there were more 
engineers of the same calibre willing to help instead of 
hindering contractors. 

Only too often the latter are consigned to the tender (?) 
mercies of a subordinate, who, moreover, has occasionally been 
known to have a predilection towards a favoured оле. I feel 
sure it would greatly benefit electricity departments if chiefs, 
instead of looking down upon contractors as “ miserable 
worms,” would climb down and treat them as brother 
workers in the cause. 

It does not require much reasoning to see that contractors 
are the best canvassers and advertisers that a Council can 
have, and consideration shown to them will return fourfold 
to the chief who encourages contractors as в body to popu- 
larise his undertaking, and who reciprocates by putting 
work in their way. 

It is; I believe, Mr. Seabrook's custom to supply all con- 
tractors in his district (at least, those who cater for the 
" casual " work, as distinct from“ estate work) with a list 
of all inquirers for electricity, and to help these long-suffering 
creatures in every possible way—with the result that most 
of us can see. Hoping that other engineers will not be 
above taking Mr. Neabrook’s lead, | remain, meanwhile, 


One of the Worms. 


PROCEEDINGS OF INSTITUTIONS. 


The Oxidation of Atmospheric Nitrogen. 


THE Journal of the Society of Chemical ju sti for April 15th last 
contains a paper read by Mr. F. Howles, M.Sc., before the Man- 
chester section of that body, entitled the Electro-Thermic Com- 
bustion of Atmospheric Nitrogen." As its name indicates, Mr. 
Howles’ communication deals only with methods for converting 
nitrogen into nitric acid, the ammoniacal processes being omitted. 
At the outset the author states that the first consideration in the 
technical production of nitric oxide from an economic point of 
view is the attainment of an arc of the highest possible tempera- 
ture, whereby both high nitric oxide concentration and high 
reaction velocity ensue. The ordinary high-tension arc playing in 
air consista of three zones; the lowest carries most of the current, 
and reaches the highest temperature, probably in the neighbour- 
hood of 4, 200˙ C. Is seems probable that the oxidation of the 
nitrogen takes place in thie zone only. The middle zone, greenish 
blue in colour, has a temperature of at least 1,400° C.; in it a com- 
plete dissociation of ozone occurs, and also a partial dissociation of 
nitric oxide. Thethird or highest zone is the largest; it has a pale 
yellowish colour, and a temperature of 9(0° to 1,000° C., according 
to Muthmann and Hofer, although the author believes this 
measurement to be too low. Presumably a further dissociation of 
Ditric oxide takes place in this cooler zone. Certainly the nitric 
oxide cannot be oxidised further to nitrogen peroxide, because the 
latter body decomposes entirely below 600° С. Hence a second 
condition for the economic production of nitric oxide is that the 


gases be removed from the arc as quickly as possible after the 
reaction has taken place, that is to say, the gases must be cooled 
very rapidly before decomposition has time to occur; while в third 
condition is that the relative volames of the two upper zones of the 
arc shall be reduced as much as possible, and the capacity of the 
first zone increased. The fourth important consideration is tbe 
concentration of a large amount of energy in a unit of plant. 
With the ordinary high-tension flame it is not advisable to use 
currents of more than 0'1 to 0 2 ampere, or the yield of nitric oxide 
may be diminished ; but since the yield of oxide is a function of 
the energy consumed, and the reaction м, + O = 2NO requires an 
expenditure of 42,300 calories, a plant constructed for the utilisa- 
tion of a large number of low-current arcs would entail the 
erection of an enormous number of units, and the upkeep and 
labour charges of such a plant would necessarily be high. 

Turning to the technical processes that have been proposed for 
the manufacture of nitric acid, Mr. Howles hrietlv mentioned those 
devised by McDougall and by Bradley and Lovejoy, both of which 
are of merely historical interest. In the process worked out by 
de Kowalski and Moscicki, the output of nitric acid is said to be 
increased by augmenting the frequency and voltage of the current 
It is claimed tbat a maximum output of 440 ke. рег kw.-vear can 
be obtained from a current of 0:05 ampere of 6,000 to 10,000 cycles 
per second at 50,000 volts. If worked commercially, however, 
this process would require a large number of units of plant, since 
only 24 Kw. are absorbed in each of them. Mr. Howles next 
proceeded to deal with the Birkeland and Evde procees, which has 
already been described in these columns. He mentioned that it 
had given a yield of 600 kg. of nitric acid per Kw.-year; and that 
for a furnace designed to take 1.000 Kw. the cost of installation 
only amounted to #1 per kw. The scale on which this process is 
being carried out at Notodden is now being enlarged, and it is pro- 
posed to use in the manufacture of nitric acid 27,000 E. H. P. 
developed from water-power. The cost of producing 1 ton of calcium 
nitrate containing 13:2 per cent of nitrogen is reported to be £4, 
whilst the selling price is £8, calculated upon a market price of 
£10 per ton of combined nitrogen. The Badische Anilin und Soda 
Fabrik has taken out a patent for the use of a magnetic field 
which spreads out the arc, a transformer being employed to avoid 
the necessity for using a separate current to excite the magnet. In 
a later patent, arcs of great power are obtained by baving au iron 
tube 3 ft. or more long, at one end of which an insulated electrode 
is situated, while a single electrode electrically connected to the 
tube is inserted at the opposite end. On passing a current at some 
few thousand volts an arc is establisbed between the insulated 
electrode and the wall of the iron tube. If air is blown into the 
tube with a whirling motion, the arc travels along the wall to the 
opposite electrode, burning steadily as long as the current of air is 
maintained. .\ process has been devised by Naville and Guye, in 
which a disk-shaped electrode in a cylinder of refractory material 
is revolved over a metal tube which forms a second electrode, the 
arc being thus spread round the periphery of both tube and disk. 
By this method a yield of 400 kg. of nitric acid has been obtained 
per KW.-year. In Pauling's apparatus, straight or curved fixed 
electrodes are inclined to one another in a vertical plane, while 
solid conductors fixed on the circumference of a revolving wheel 
pass between their lower ends. 

Glancing through the above processes that have been suggested or 
actually employed, it will be found that the greatest output of 
nitric acid yet obtained is 650 kg. per kw.-year; which, assuming 
a mean liame temperature of 3,200’ C., is equal to 79:3 per cent. of 
that theoretically possible. Farther investigation is needed to 
ascertain whether this quantity can be increased by raising the 
mean Паше temperature or by removing the gases more rapidly 
aud cooling them suddenly. The spreading of the current paths 
by magnetic force should tend to equalise the temperature of the 
Нате, and во to prevent its gradual reduction; but, on the other 
hand, the energy required to maintain the magnetic field amounts 
to 10 per cent. of the quantity consumed in the атс. Experiments 
by Muthmann and Hofer on the effect produced by increasing the 
pressure of the gases round the arc from 1 to 1:4 atmospheres show 
that the velocity of the air passing into the arc chamber can be 
thus accelerated, and that, although the exit gases contain the 
same percentage of nitric oxide, vet the yield is increased. three- 
fold per unit of energy consumed. Against the increased vield, 
however, must be set the cost of compressing the gases and the 
difficulties always met with in practice when working at high 
temperature under pressure. 

The gas leaving the furnace contains about 2 per cent. by volume 
of nitric oxide, which is rapidly converted into peroxide by means 
of the surplus oxygen present. The gases are then passed through 
absorption towers charged with water or dilute acid, and finally 
through a special tower in which milk of lime is used ; thus an 
acid is obtained of about 50 per cent. strength. Various difficult ies 
arise in concentrating this acid, 80 as to obtain a material free 
from nitrous acid. It must either be mixed with concentrated 
sulphuric acid and distilled, or a nitrate must be prepared and dis- 
tilled with sulphuric acid or a bisulphate. An electrolytic method 
has lately been patented for concentrating and oxidising the weak 
acid, which consists in refrigerating the oxides of nitrogen evolved 
during the electrolytis at the cathode, and leading tbem in a liquid 
state slowly to the anode compartment of the cell, where, in the 
presence of the nascent oxygen, a solution of pure nitric acid free 
from nitrous acid results. The author is unable to state whether 
this process has proved satisfactory, and he considers that, although 
the electrothermic acid production of nitric acid has attained a fair 
degree of efficiency, the problem of manufacturing a 98 per cent. 
acid from the furnace gases has not yet been solved. 

Mr. Howles brings his paper to s conclusion by discussing the 
expenses involved in generating electricity for the oxidation of 
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atmospheric nitrogen. Не considers that the figure £2 said to be 
the cost per kw.-year at Notodden is probably under-estimated, as 
the plant has not yet been at work long enough to enable the 
depreciation and the cost of npkeep to be accurately measured. 
According to a statement in one of the Times Engineering Supple- 
ments, the cost of energy at the Christiania electrical works, run 
by water-power, for labour and lubrication alone is £7 18s. 6d. per 
Kw.-year, to which fixed charges have to be added. The lowest 
price charged at Niagara Falls is £10 4s. 6d. for quantities of not 
less than 1,200 kw. On the other hand, Wein has asserted that 
energy can be developed in Norway and Sweden at £1; ‘at large 
falls in Switzerland and Austria for £2; at Niagara for £4; and 
at small waterfalls in Austria for £6 per Kw.-year. The same 
amount of energy can be produced from steam engines in south- 
east Lancashire for £6 per year of 8,760 hours, while some tests 
carried out in London on в gas engine supplied with producer gas 
made from coke show that a Kw.-year can oe developed for £6 2s., 
including all charges. 
would cost £10 6s. 8d. Much greater economy can be obtained in 
larger plants employing the Mond producer, for according to Guye, 
with fuel at 78. per ton, a K w.-year should cost £3 13s. 6d. Yet 
further economies are to be obtained by the use of blast-furnace 
gases. In 1902 about 340 blast-furnace gas engines were in use in 
Germany, developing altogether 200,000 н.р. Since that date 
another 100 engines, each of over 1,000 H.P., have been installed. 
Very favourable reports have been published of the condition of 
the cylinders in these engines, even after running for а period of 
two years, in spite of the dust in the gas. Mr. Howles calculates 
that the capital outlay on blast-furnace gas engines per KW., in- 
cluding buildings, &c,, is £10. He allows interest and depreciation 
at the rate of 10 per cent., takes upkeep at 6s. 8d. and labour at 
the same amount, and во considers the total cost of the energy, ex- 
cluding the cost of the gas itself, to be £1 138. 4d. рег kw.-year. 
This amount is to be compared with £4 as the average cost of 
water - developed electricity, with £6 for steam electricity in 
Lancashire, and with £3 138. 6d. for Mond сав electricity. 

In the course of a discussion following the paper, Dr. R. S. 
Hutton objected strongly to Mr. Howles's comparison of the cost 
of water-power, of steam, and blast-furnace gases. Не stated that 
the present small nitric acid factory at Notodden was actually 
purchasing its energy at about 338. per Kw.-year, while many works, 
both in Norway, Sweden, and in the Alps had an inclusive cost 
ranging from 16s. to 40s., the latter being considered in these 
countries the maximum permissible for such industries as the 


manufacture of aluminium, chlorate, and carbide. Power at Niagara 


had been sold for some years past at from £4 15s. to £5 10s., and 
had always been considered expensive. With reference to gas 
engines, and in particular to those cases in which blast-furnace gas 
was used, although much development might be expected in certain 
directions, ¢.g., the manufacture of electric steel, the enormous 
capital expenditure, and the actual results obtained by those who 
had laid down gas engine plants in this country seemed to indicate 
that the statements made by Mr. Howles were very optimistic. 
Dr. Hutton regarded the electrochemical 'production of nitrates as & 
most promising development, but in ordinary circumstances it must 
of necessity be confined to those countries where facilities for the 
development of cheap water-power were exceptionally favourable. 
Replying to Dr. Hutton, Mr. Howles granted that the capital outlay 
was the main charge in developing electrical energy, and he did not 
feel certain whether an adequate sum had been set aside for upkeep, 
interest on capital, and depreciation in the estimates ing 
from 308. to £7 per Kw.-year, which were quoted by Dr. Hutton. 
If these charges were not correctly apportioned, the estimates 
would be very materially affected. It was well known that the 
capital outlay on water-power plants was much higher than that 
required to "harness" blast-furnace gases. He had based his 
calculations upon figures obtained in actual practice, so that, 
excluding the cost of the gas itself, they must be correct. 


Underground Mains. 


Tunis discussion on the paper by Mr. W. M. Косенхом (reported in 
our issue of April 19th) was resumed at the next mecting of the 
Leeds Loca] Section of the INSTITUTION or ELECTRICAL ENGINEERS. 

Mr. G. G. L. PREEcE said he was quite in agreement with Mr. 
Rogerson as to the desirability of using a soft and sticky compound 
which would flow quite easily at high temperature, and therefore 
get into every corner of the box, and yet form a solid compound 
with no tendency torun away at all ordinary working temperatures. 
Mr. Dickinson would certainly be able to use his fittings again, if 
using a sticky compound, by the application of a little paraffin. The 
speaker's firm used the soft and sticky compound known as 
“diatrine " both for low and high tension work. The Admiralty 
had decided to uee paper lead-covered cables for their large mains 
on battleships, &., and as these mains had to run through very 
high temperatures, they had recognised that а good deal of the 
success of paper cables must depend upon the quality of the 
insulating compound to be used in the joint boxes, With that 
object in view, the Admiralty had issued a very strict specification 
for such compound, and to meet it his firm made H.M.P. compound 
(High Melting Point Compound) which had been consistently used 
for some time with great success in boxes placed vertically at 
high temperature and under damp conditions. This com- 
pound was tough and not brittle at temperatures varying 
from 50° F. to well over 200° F.; it ran freely when 
melted; the point at which the compound flowed was very high 
indeed, and the coefficient of expansion was small. Mr. Rogerson 


was ce 


On this basis one metric ton of nitric acid 


spoke of the electrolytic action on lead-covered cables; there 
inly a good deal of this going on, and to over- 
come it they must either insulate the cables altogether, or 
have . the lead sheatbing continuous and bonded. The 
former method seemed to be almost impossible. The source 
of current which was most likely to cause electrolytic action 
was tbe leakage current through imperfectly made joints or end 
connections. Some large towns had had trouble with lead-covered 
cables, due to large rushes of current along the lead of the cable, 
smounting to thousands of amperes, caused in the first place by a 
beavy short-circuit fault. The effect was to burn away the bonds, 
and at times arcing at the joints or boxes occurred. Holes were 
burnt in the lead covering at those, but the faults did not appear 
immediately, but presented themselves at odd times during the 
next few weeks or months, according to the amount of moisture 
present at the various spots. One very large town had in conse- 
quence thrown out lead-covered cables, but recognising the value 
of paper insulation, had gone in for the type of cable known as 
paper leadless cable—that is, paper with a sheath of bitumen. 
Lead sleeve continuous joints shouid, however, cure the trouble. 
Rubber cables were made far more satisfactorily now than they 
were 12 years ago, but a great deal of harm was taking place, due 
to the use of cheap rubber cable, especially in house wiring, aud in 
time its effect would be prejudicial to the increase of electric 
lighting in houses. The usual wiring and installation rules issued 


by Corporations specified an insulation resistance test after the 


building was wired, which was practically useless. Bare wire in 
dry buildings would probably pass this test. Other rules specified 
300 or 600-megohm wire; they did not say 300 or 600-megohm 
grade to British cable-makers’ standards, or, at least, only one or 
two did; that would be getting in the right direction. А para- 
graph should be inserted in the rules specifying that a definite 
amount of hard fine pure Para rubber should be used in the wire or 
cable, the compounds to consist solely of such Para rubber mixed 
with sulphur and mineral matter only. The proportion by weight 
of such hard fine Para should be at least 30 per cent. for all voltages 
up to 250 volts, while in the case of 500-volt cables this weight 
should be increased to 40 per cent. Where such clauses were 
adopted—as at Glasgow and Edinburgh—there they found the best 
installation work and the best type of contractors. Practically all 
the rubber wires and cables his firm sold in Scotland were 
of Aseociation grade, and most of that was 2,500-megohm grade. 
In regard to bitumen cables, there certainly would be trouble where 
they came into direct contact with alkaline matter. Bitumen 
cables were best when laid on the solid system. The decentralising 
of such cables seldom occurred after Jaying, unless heat and pressure 
had been applied locally; this decentralisation, however, was prac- 
tically got over by the use of paper as an insulating separation 
with a bitumen sheath overall—the type of cable known as paper 
leadless cable. This type of cable was very popular, especially on 
tramway work; there was no fear of electrolysis with it, and the 
paper enabled the cable to withstand the overloads, which were 
bound to happen on tramway work, far better than а purely 
bitumen cable; further, they gota higher insulation resistance. The 
most satisfactory solid system was the asphalt trougbing, mainly 
because no bridge pieces were used; also its insulating properties 
rendered it the best trough for lead-covered cables, as it practically 
prevented electrolysis. Asphalt bridge pieces were excellent. He 
did not like iron bridge pieces. The armoured lead-covered paper 
cable, laid direct in the ground with lead sleeve jointe, was rather 
а favourite of his; probably the cheapest, and quite as efficient as 
any other type of cable. Such armoured cable should have the 
protective materials well impregnated with compound; the lead 
should be compounded, steel tape or wire armour also, and the jute. 
In England the climatic conditions were altogether against the 
system of bare copper laid solid. There was trouble due to 
moisture getting in at the ends and travelling down the strands of 
the cable. A cable designed to prevent such trouble had the 
interstices between the strands of the conductor filled up solid 
witha special solid compound, which would not run or become dis- 
placed when overheated. The mode of manufacture was to coat 
thecentre wire of the stranded conductor with a thin covering of 
special compound; the six wires forming the seven-strand were 
tben stranded over it, another covering of special compound was 
put on, and во on. This was particularly recommended with 
bitumen cables, and was practically a preventative against men’s 
carelessness in leaving ends open and unsealed. Regarding the 
relative costs of multicore against three single cables on the three- 
wire system, the three single cables came out cheaper, and he 
thought them more convenient and efficient. Plumbed lead sleeve 
joints were better than ordinary joint boxes for straight jointe on 
lead-covered cables, especially for high-tension work. A cast lead 
sleeve which had been put on the market by Messrs. Glovers, of 
Manchester, might be used on straight joints. А description of it 
appeared recently in one of the electrical journals.* 

Mr. S. D. SCHOFIELD said he was quite in agreement with Mr. 
Rogerson upon the main points. For feedersfor lighting purposes, 
he preferred triple-concentric lead-covered mains with plumbed 
joints, and for distributors, single-core cables, precautions being 
taken to keep the lead continuous. Underground disconnecting 
boxes were a source of continual trouble, and it was by far the 
cheapest to put pillars overground; where distributing cables 
were tapped on to feeders, he fused the distributor through porce- 
lain switch-fuses, which had given no trouble when using fine copper 
wire in parallel, each wire enclosed in an asbestos sheath. The 
ends of distributors fed from different points were joined through 
fuses at, say, 50 to 80 per cent. of the capacity of the cables. 
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* ELECTRICAL Ravixw, February 8th, 1907, p. 214. 
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Mr. YERBUBY agreed that the lead should be continuous through- 
out, with plumbed joints, avoiding as far as possible cast-iron boxes 
filled with compound. | | 

Mr. CRIDOR, referring to the aluminium fuses in contact with 
copper, asked for further information as to the action that took 


dn R. Н. Campran asked the author how he was able to earth 

the steel tape as wellas the lead. He bad found aluminium fuses 

the best for feeder pillars, but had experienced trouble in con- 

nection with an atmospheric deposit on the fuses; he had tried 

polishing the aluminium fuses with blacklead, and it gave very 
results. 

Mr. E. J. Marsa had used lead-covered rubber cable for feeding 
trolley lines,and found some lengths pit badly. He asked whether 
valcanised bitumen cable, heavily braided and finished with fireproof 
braid or tape, would be preferable. With regard to the earthing of the 
lead of tramway cables, one difficulty that arose was that of dealing 
with the negative cables to the rail, especially in places where the raila 
were some distance from the power station. In this case, when а 
fault developed on the negative cable with & difference of potential 
to earth of, say, 5 to 15 volts, and the whole of the leads were 
coupled together, the whole of the cables were affected, with a 
liability of damage, the low pressure and the conditions of tramway 
working making it difficult to discover the existence of the fault, 
which did not show itself on the station instruments under ordinary 
conditions. He agreed with Mr. Preece that for cast-iron joint 
boxes, it was not advisable to use unskilled labour for filling in the 
compound. 

Mr. G. D. AsPINALL Parr thought the single-core cable the most 
satisfactory for distributing purposes, and advocated the magnetic 
cut-ont as more reliable than fuses. 

Mr. W. M. Rocerson, in reply, referred to an instance where 
one end of a feeder came into the sub-station, and they hada 
tremendous amount of trouble with the compound, which was 
poured into the cable-end box, leaking, as the cable end was in a 


downward position; they simply overcame the difficulty by turning 


the end up the other way! With regard to the tests for rubber 
cables, no doubt а Jarge amount of cheap cable was used for house 
wiring, but he failed to see how Mr. Preece's suggestion would get rid 
of it; there was apparently great difficulty in testing the purity of 
rübber. In his opinion the cable makers were greatly to blame for 
making inferior cable, and should have stuck to the C.M.A. 
standard instead of brioging out an inferior grade. He did not 
approve of iron bridge pieces. He did not advocate the earthing 
of the leads at the power station; if the station was far away from 
the track it would be inviting trouble. The polishing of the 
aluminium fuse with black lead certainly did prevent the pitting 
action at the contact of copper with aluminium, but beyond that 
he could give no further information. There was no difficulty in 
making a plumbed joint on to the stecl at the saine time as on the 
lead. They had done this with an extra 
high-tension cable, lead-covered, steel-taped 
and armoured and laid direct in the ground, 
a joint being made in the lead and steel 
every 400 yd. in а length of seven miles. 
With regard to cabling for tramway poles, 
which Mr. Marsh referred to, they always 
used ordinary 2,000 meg. rubber cable, 
and bad had the same trouble mentioned 
by him, with several blisters on the insula- 
tion of one length of cable. He would 
certainly not advise vulcanised bitumen 
cable for use inside the tramway poles, and 
could not recommend anything better than 
rubber for this purpose. Magnetic cut- 
oute had been tried in several places, and 
in the end it had been necessary to tie 
them up, especially in section pillars for 
tramway purposes. "They were not at all 
reliable, often acting when they were not 
required, and failing to act when they 
were required, owing to corrosion. For 
mains work it did not much matter if a 
200-ampere fuse blew at 200 or 300 amperes, 
as long as it could be relied upon to blow 
When necessary, ав in the case of a heayy 
short or earth. 

The clause in the Halifax Corporation 
Act of 1900, which referred to the attach- 
ment of brackets to buildings for tramway 
purposes, mentioned by Mr. Raphael at the 

discussion, was as follows :— 

"The Corporation may, with the consent 
of the owner of any building, attach to that 
building such brackets, wires, and apparatus 
as may be required for the working of the 

rporation tramways by mechanical power. 
Provided that— 

. “1. Where, in the opinion of the Corpora- 
Won, any consent under this section is un- 
reasonably refused, they may appeal to в petty 
sessional court, who shall have power to allow the attachment 
subject to such terms as to compensation or rent, and otherwise, ав 
they may think reasonable in the circumstances, or to disallow the 
‘ame, and may determine by which of the parties the costs of the 
appeal are to bé paid. 

"2. Any consent of ап owner, and any order of a Petty Sessional 
Court under this section shall not have effect after the owner ceases 
to be in possession of the building, but any attachments fixed under 
the provisions of thia section shall not be removed unti] the expira- 


tion of three months after any subsequent owner shall have given 
to the Corporation notice in writing requiring the attachments to 
be removed. Where such notice is given, the preceding provisions 
of this section shall apply, and the Petty Sessional Court shall have 
the same powers as under proviso (1). | 
“3. The owner may require the Corporation to temporarily 
remove the attachments where necessary during any reconstruction 
or repair of the building. M n 
“4, For the purpose of this section, any occupier of a building 
whose tenancy exceeds one year unexpired, and in the case of any 
other tenancy, the person receiving the rack rent, shall be deemed 


to be the owner." 


The Use of Wooden Poles for Overhead Power 
Transmission. 


By C. Wape (Hull). 


(Abstract of paper read before Тнв INSTITUTION OF ELECTRICAL 
ENGINEERS, May 2nd, 1907.) 


IT 18 an easy matter to make electricity cheaply wholesale, but it 
is only by the use of overhead mains that it can be cheaply retailed 
over large areas. The power companies soon found that, in many 
cases, the cost of underground mains made it unremunerative for 
them to connect customers whom they needed and who needed 
them. The Lancashire Electric Power Co. approached the Board 
of Trade, and were met by the authorities in a most friendly 
spirit ; to-day the company has about 44 miles of overhead mains 
transmitting power at 10,000 volts pressure to a variety of indus- 
tries. The lead of the Lancashire Power Co. was quickly followed, 
and there are now some 55 miles of extra high-tension overhead 
transmission lines at work in Great Britain. | 

In the districts round Grenoble, Lyons, and at St. Etienne, to 
give only one example, there are some 700 miles of overhead power 
mains at work carrying energy at pressures varying from 200 to 
26,500 volta. | 

One overhead line near St. Etienne, 11 miles in length, carrying 
energy at 5,500 volta pressure, was erected for £160 per mile, and 
this sum included wayleaves, special precautions when crossing 
roads and railways, and the purchase of trees that were in the way 
of the line. It is interesting to note that some 4,000 silk looms 
are connected to these mains, divided amongst hundreds of peasant 
proprietors who own from two to ten loomseach. This is a very 
striking example of the benefits of cheap electrical power rendered 
porsible by the employment of overhead distribution. 

The author, in August and November, 1906, acting on the sugges- 
tion of Mr. A. P. Trotter, of the Board of Trade, carried out an 
exhaustive series of tests on wooden poles of varying form, lengths, 


Fic. 1. 


and diameters. During these teste the author had the advantage of 
the advice and help of Prof. Goodman, of Leeds, and the tables 
printed with the paper were prepared by him. 

These tests clearly proved : First, the very marked superiority of 
an “A” overa single pole, the A pole being shown to be at 
least three times as strong as & single pole, wbile later and more 
accurate tests have shown that the A is at least four and a half 
times as strong aa а single pole ; secondly, the great flexibility and 
recuperative power of wooden poles (fig. 1). Some single poles 
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that were tested projected free for 35ft. from their housing and 
deflected 13, 14, and 15 ft. before breaking ; and those that were 
released before the breaking-point wasreached showed a very small 
permanent set. It was soon seen that “A” poles were preferable 
to single poles as regards both economy and strength. To obtain 
the required strength in single poles, they would have to be of 
such a diameter as to be prohibitive in cost, and in some cases 
unobtainable, 

When it was found that the strength of A " poles was the really 
important point to determine, the author, acting on Prof. Good- 
man’s suggestions, re-designed and reconstructed the testing 
apparatus and the methods of housing the poles, and carried out a 
new eeries of tests in December. 

In this series of tests—confined almost entirely to A " poles—a 
different method of holding was adopted to prevent the poles from 
slipping in their housing. All the poles were about 73 to 8 in. 
diameter at 5 ft. from the butt. The pole was very rigidly held in 
place, in fact, far more so then would occur in actual practice. 
Prof. Goodman suggested and provided a telescope, which 

was attached to the butt of the pole, and by this means it was 
possible to sight а plumb-bob, so that accurate readings could be 
obtained, and any slip of the pole in its housing could be detected 
and allowed for. 

The load was applied in the ваше manner as in the first series of 
teste—by pulley blocks—and everything possible was done to 
eliminate friction. The weight of the pole was taken at the top 
end by a chain hung from a large pulley ranning on an overhead 
cross: pole, supported on tripods at each end (fig. 2). 


In these tests it was found that whereas а single pole would often 
deflect to a very large extent before breaking, an “ A " pole, во long 
as it held together at the top, would only deflect а few inches. The 
“А” pole, however, would sustain in a direction across its two 
members i. e., at right angles to the line—a load four or five times 
a8 great as that of a single pole, of the same diameter as one of the 
two members of the A pole. Also experiments show that an 
“А” pole is at least twice as strong as a single one of equal section, 
in the direction of the line, and only deflects half as much. 

The “А” poles failed in nearly every instance through the 
buckling downwards of the member in compression. This was due 
to the initial sag of this member, caused by its own weight, which 
it was impossible to allow for. This sag undoubtedly made the 
poles fail sooner than they would have done had they been in a 
vertical position, and the results, therefore, are less favourable 
than they would be in actual practice. But it should be noted that 
at this point ot failure the poles were not actually broken in any 
way, and if it had not been for the sag out of the line of pull they 
would undoubtedly have sustained far greater loads. The buckled 
pole in all cases straightened itself immediately the load was 
released. In every case the load was applied approximately 2 ft. 


from the top of the pole, this being about the point where the 


stress would occur in actual work. 

From the tests carried out by the author, it appears that many of 
the poles in use in this country are misproportioned, and this applies 
particularly to А poles. Some are ridiculously too large, while 
others are dangerously too small. The few that are correct in length 
and size have been selected more by luck than judgment. The 
tests showed that the usual bresking-point of а angle pole, when 
tested to destruction, is about 5 ft. Pore round leve „or about 


10 ft. from the butt. The diameter of a pole at this point is, there- 
fore, the most important dimension to consider in choosing one 
suitable for certain loads. The top diameter of a pole is also of 
some little importance, but this is a dimension which Nature settles, 
and there is no object in alterfng the natural taper, although the 
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author remembers one instance when an inspector visited his works 
to pass certain poles, and the specified diameter at the top and butt, 
having been measured with ted tape, disagreed with Nature's. The 


poles were found to be about 1j in. too large in diameter at the top, 


and they had to be reduced before being accepted. 

The weakest point of an A pole is the top, whore the stress 
due to windage and weight takes place. The two members of the 
pole—owing to their shape—bave a tendency to slide and slip on 
each other when subjected to a load at the top. 

The important thing about an “A” pole is its construction and 
the method adopted to hold its two members at the top. The 
author's method of securing them is shown in fig. 3. The two 
members are scarfed to such an extent as to reduce them to about 
two-thirds of their original diameter. The length of the scarf 
depends, of course, on the angle at which the members are set. 
They are held together by two -in. bolts, one about 12 in. and the 
other about 48 in. from the top of the poles. At the foot the two 
members are tied together by a wooden block about 6 ft. in length, 
and 4 in, X 8 in. in section, which is let into and bolted to each 
about 2 ft. from the butt. The arrangement is similar to that 
adopted in the teste, which were designed to follow, as closely as 
possible, the conditions occurring in actual practice. ; 

A centre tie bolt and tubular distance piece is also used between 
the two members, about 10 ft. above the ground level. Instead of 
this tie bolt, flat iron plates, fixed diagonally across the poles and 
bolted to the pole at each end, can also be used with advantage 
(fig. 4), by which means, undoubtedly, the pole is materially 
strengthened, and is prevented from twisting. Angles or channels 
bolted to each side of the pole, across the two members, serve the 
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same purpose. It is also desirable to insert an oak block in the 
scarf. This block should be 6 in. deep, and should be let into 
each member to a depth of about 1 in., depending on the size of 
the pole used (fig. 5). The tests showed that if the blocks are less 
in depth, or if they are nearly square, they tend to twist and bed 
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les, and thus force the members apart. One 
thelr 5 to be better than several of less 
put inasmuch as the insertion of several blocks weakens tho 
vid and if they are fixed high up, thay will—when under stress 
tim ueeze the top part of the member on which they bear clean out 
"Pih end of the pole. The oak arms let into the poles to carry 
ba insulators materially strengthen the structure and prevent 
prom insulator arms are sometimes tied to the centre of the 
le by flat ties or iron plates, whicb help to prevent the twisting 
or the arms and the parting of the two members. The tying together 
of the ends of the lower and upper arms also helps to strengthen the 
ише It is, of course, most important that as little cutting 
away as possible be done to the poles, especially at the top, as 
this weakens the timber. Whether insulator arms should be 
composed of oak or angle or channel iron, seems a very open 
uestion, into which the question of insulation and earthing 
peas very largely. The life and strength of a wooden arm 
seem to be equal to those of an iron one, if not more, and 
wooden arms will, no doubt, outlast the pole, and are slightly 
n iron. 
Ele has carried out experiments with different forms of 
castings designed to hold the two members together at the top, 
both when scarfed and unscarfed. The poles were placed together 
side by side and held together at the top by the castings, First 
(fig. 6) experiments were made with a casting which enveloped 
the two members of the A " pole, after scarfing, between the two 
usual oak arms. This casting was made in halves, held togetber 
by three strong bolts passing through them and between the two 
members of the A pole. The casting was so designed that when 
drawn up tight on the pole the two halves of it did not quite meet, 
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and at each end of 
two oak arms, these arms being let into the 
venting twisting of the members of the pole. 
seemed to hold very well, and only failed in the 
splitting of the casting. 

The second casting was formed to envelop the two members of 
an "A" pole when tied together at the usual angle (fig. 7) without 
being scarfed or bored in any way at the top, and it was made in 
two pieces, as in the previous case, but was bolted together at the 

ES, as well as in the centre. The pole, with one exception, 
sustained a higher load than any other, and gave a comparatively 
amall deflection, failiog in the end through the buckling of the 
compression member. The slip of the two members on each other 
at the top was practically nil. In the author's opinion this is the 


it flanges were formed for the attachment of the 
pole to assist in pre- 
The arrangement 
end through the 


Would seem to jastify the extra cost involved by the more satis- 
factory results obtained, 
Other means of holding the two poles together were also tried. 

Sets were also made with “А” poles spread to different widths 
at the bottom, The spread which gave strength combined with 
cheapness of erection was found to be about 4 ft. on a 32-ft. pole, or 
a taper of about 1 in 8, the measurement being made between the 
centres of the bolts holding the brace which tied the members 
die ther near their butts. If а smaller spread than 4 ft. is adopted 

poles are not во strong, while а greater spread, though giving 
Pass extra strength, increases the cost of excavation and way- 


A favourite form of constructing a double pole is the “H” for- 
"ings fig. 8, wherein the two members are erected parallel to 
other, and are held together by 


ened lower down by crosa-bracing, or by tie bolts. Their 


with various amounts of Spread 
; | 
-| At the, feet. 
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t means of tying the two members together at the top, and 
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strength depends, of course, entirely on the method and amount of 
bracing, ind if this is extensively done, they will no doubt be ag 
strong as, if not stronger than, “ A" poles of equal size, They have 
the advantage of presenting a greater surface than an “А” pole to 
which to attach wires, and are especially: useful] for terminals of 
lines for this reason. When used as terminal poles they are stayed 
with two or four steel rods or wire ropes at the back, to take the 
stress of the line. 

This “H” formation is also extensively used by the leading 
users of telegraph lines and telephones for main routes, where the 
poles have to carry a large number of wires, and where a single or 
“А” pole would not give the requisite surface. . ! 

One advantage of wooden poles that the teste have conclusively 
proved, is their great fl-xibility and recu perative power after 
severe deflections from the perpendicular, caused by abnormal 
stresses. 

It is most important in creosoted poles not to cut the treated 
surface if it can be avoided. Cutting away renders useless the 
most valuable part of the process, as the oil penetrates chiefly the 
outside or soft part—which is sapwood—of the timber, and any 
part which it is found necessary to cut after: creosoting should be 
thoroughly tarred over. 


APPENDIX sy Pror. Gcopman, M.Inst.C.E. Abstract.) 


SINGLE Pores. 
Let— | 


w = the breaking load in 
the top or the pole. 
the radius of the pole at the ground level, in inches. 
the mean of the top and bottom radii of the pole, in 
inches, | 
L = the length of the pole, in inches, measured from the 
ground level to the point of loading. 
Lo = the overall length, in iuches. 
G = the length of the pole, in inches, embedded in the ground. 
T = the distance in iuches, from the top of the pole to the 
point of loading in the actual pole tested. | | 
S =the spread or splay ” of an “A” pole at the bottom, 


pounds applied at a point 2 ft. fron 


— 
— 
= 
— 


R 
В» 


in inches. 
f = the “modulus of rupture“ for the pole in lb. per sq. in, 
K = the Post Ofise constant for comparing similar beam s 
= 7. 
6 


d = the elastic deflection, in inches, under a load of 1,000 lb. 
applied at the extreme end of a unit pole 12 in. long, 
1 in. diameter, and of the same taper and material as 
the test-d pole. 

the elastic d-:flection, in inches, at the 
the actual pole when tested. 


v 
I 


point of loading of 


E  z Young's modulus of elasticity for timber, in Ib. per sq. in. 
d., = the diameter, in inches, of each wire or cable supported 

by the poles. / 
L, = the length of span cf the wires in feet, ic, the distance 


from pole to pole. 
When the pole is truly circular in section we have— 


к= Wb : 
| 4°7 R 
The value of к is obtained from a breaking test of a pole; then 
the breaking load of any other similar pole is given by — 
" 47 R’ K 
L 


w for a pole of circular section. 


The value of d is found by experiment on a pole. 
To calculate the deflection of any other pole of similar material 
and taper we have— 


wid : À 
= -yagana fora pole of circular section. 
27,648,000 в! р T 


WIND PRESSURE. 


The chief lateral stresses to which telegraph and overhead trans- 
mission poles are subjected are due to wind Pressure acting on the 
wires and on the poles themselves. The wind pressure assumed by 
the Board of Trade for high-voltage overhead transmission work is. 
30 Ib. per sq. ft., the wind acting normally to a flat surface; in the 
case of a cylindrical surface, such asa wire or pole, the resistance: 
to the wind is only 0'5 to 0°66 of that on a flat surface; for the 
wires we shall assume the higher value, viz., 0:66, and the lower 
value for the poles, mainly because it is well known that the 
pressure of the wind diminishes as we approach the ground. 

The wind pressure on one wire is, on these assumptions, 
1:67 d., Ly. 


The wind pressure on a pole is En fe — 9} 


The resultant of this pressure acts at a point approximately half- 
way up the pole, hence the equivalent pressure acting at a point 
2 ft. from the top of the pole, i.e., where the resultant pressure due 
to the wind on the wires is assumed to act, i8— 


Rm (Lo = 9) X (Lo e a) = B5 (En — 9)? 


4:8 дү, 96L 
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Hence the net safe load for a pole, i.c., the safe load it will 
support in the shape of wind pressure on the wires, is, for a factor of 
safety of 10— 


4°) R K 


: А Ry (n, — в)? 
10(L.—G@—T) ^. 


96 (L. — G - T) 


for a pole of 
circular section. 


“A” POLES. 


The theoretical treatment of single poles is a tolerably simple 
matter, and can be relied upon within narrow limits, but we cannot 
say the same with regard to A poles, as there are so many 
uncertain factors. 

When an “A” structure is loaded, the one leg is subjected to 
tension and the other to compression, the force in each being 
WL 
"ud the structure may therefore fail by tearing apart the tension 


pole, by buckling the compression pole, or by shearing the apex 
joint. With the exception of one faulty pole, none of the “А” 
poles tested failed in tension; several, however, failed by shearing 
at tbe top joint. This source of weakness was overcome by adopting 
an improved joint, which was the outcome of these tests, and 
details of which are given in the body of Mr. Wade's paper. Most 
of the poles failed when under test through the buckling of the 
compression pole. 

If the pole were rigidly held at both ends, its equivalent length 
would be one-half its actual length. The tests appear to show that, 
owing to the central stay and the scarfing of the joint, this is 
к the equivalent length of the compression member of ап “ А” 
pole. 

For practical purposes, it isconvenient to use the same expression 
for A" poles as for single poles; for A " poles loaded either in 
their own plane, ie, at right angles to the wires, or in the 
direction of the wires (but, of course, the values of x, will not be 
the same in both cases), this becomes, when the poles are circular 
in section— 

WL 
2735 (R4? + R) 

A comparison of the values к, and k gives the relative strengths 
of an A” pole and a single pole of the same size as one of the “A” 
poles. Whence— 

2:05 к, (RA + R) 
6.;vIÄll ñĩ 7 
L 
Experiments show that К, = 45 к for poles in which the ratio 


K, = 


: = 8 (see tables). Then к, «= 5,860 lb. per sq. in. 


DEFLECTION F A” POLES. 


For practical purposes it is convenient to make use of the same 
form of expression аз for comparing the relative deflections of 
single poles, viz. :— 
= wW L' d, when both poles are circular in 
13,824,000 (R. + Re!) section and of radii к, and Ra. 
The quantity d, is the deflection of a unit A" pole 12 in. long, 
] in. diameter when loaded with 1,000 lb. at its extreme end, and 
is obtained from experiments on “A” poles, as explained above 
for single poles. 

When “ А” poles are loaded in the direction of the wires, the 
strength of the structure is twice that of a single pole of the same 
dimensions and material, and the deflection is one-half as great. 


Da 


WIND PRESSURE ON "A" POLES. 


When the wind is blowing transversely to the wires the one leg of 
the “A” pole partly shelters the other, it is not easy to say exactly 


—— Mp —— 
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PESTS oF WOODEN PoLxEs. 


to what extent. We have assumed the wind pressure to be 1:5 
times as great as on a single pole of the same size as one of the 
"A" poles Hence the resultant wind pressure acting at a point 
2 tt. from the top of the pole, where the poles are both circular, and 
the radius of the one is R, and the other Ra, is— 


(Ba + Ra) (U e 
12˙8 L i 
The net safe load in pounds for an A" pole, . c., the safe load it 
will support in the shape of side wind pressure on the wires, is, 


for a factor of safety of 10, and when the poles are both circular 
and of the same size, 


47 ка вй 


Е Bn (Lo — в)? 
10 (L. — G — T) 


64 (Lo == G — T) 


Some of the results of the tests are given below. 

From the results we find that the mean value of d for single 
poles is 8'4 in., and for A" poles tested on the flat 4:33 in.; thus 
the deflection of similar A poles when tested on the flat is 
practically one-half as great as that of a single pole when similarly 
loaded, which is quite what we should expect. 

Taking an average value for such poles as are likely to be used in 
practice, tested edgeways when properly held at the foot, we find 
that 4 = 0°17 in., or sth as much as that of a single pole. 

As regards the relative strength of single and A” poles, the 
mean value of K, as deduced from poles of practical design, is 
5,748 lb.,or 4°42 times as great as the Post Office value for a single 
pole. As already pointed out, the majority. of poles failed 
through the buckling of the compression leg; this buckling was 
undoubtedly hastened by the initial sag in the poles due to their 
own weight, which, of course, will not occur in practice where the 
poles are set in a vertical position, hence it is considered safe to 
assume that “A” poles are about 4j times as strong as single 
poles of the same size. 


— AM 


DiscussioN. 


Prof. GoopMAN, who was invited to open the discussion, 
remarked that the wind load was the important factor in designing 
pole lines. The B. of T. rules of 30 lb. per sq. ft. wind pressure, 
and a factor of safety of 10, were justified in the early days, but in 
the light of recent tests he considered these figures might be 
reduced. Sir John Wolfe Barry had mentioned that he never 
recorded as much as 5 lb. per sq. ft. wind pressure on the Tower 
Bridge, although 40 lb. had been recorded on the exposed Forth 
Bridge; so that 10 lb. per eq. ft. wind pressure appeared to be a 
reasonable figure for inland lines, and the factor of safety might 
also be reduced. He had only discovered two or three isolated 
instances of poles breaking, although scores were uprooted, which 
pointed to the necessity of good foundations. The compression 
pole always gave way by buckling, but could be stayed. He noted 
in passing that the central riug in the bracing of H“ poles was 
very bad designing; also that the cutting of the line wires would 
throw nearly twice as much stress on the poles as the wind pressure 
at 30 lb. per sq. ft. 

Major O'Meara contested the author's statement that there were 
no reliable data as to pole lines, and referred to P.O. publications 
on the subject. He pointed out that single poles carried some 60 
or 70 wires; that the greatest enemy to pole construction was fine 
snow; that A" poles had been used; and that he had never seen 
a pole broken. The P.O. factor of safety was only 4; they had 
had poles which lasted as long as 40 years, though, on the average, 
he considered the life was much less than that. 

Mr. A. P. TROTTER remarked that P.O. practice ended where 
transmission work began, the latter being much heavier, and under 
more severe conditions, There were 60 miles of such transmission 
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lines in Britain, and he noted that they had weathered last winter 
without misbap. Certain pole lines had been designed for a wind 
ressurs of 50 lb. and a factor of safety of 12, under a misappre- 
hension, but not during the past two years. He pointed ont that 
the irregular character of timber precluded the using of a smaller 
factor of safety than 10, which latter was a recognised one for 
timber structures; also that the P.O. factor took into account 
other factors. Creosoting by a modern process would, he believed, 
lead to a longer life. In considering pole designs, the B. of T. 
usually treated individual cases on their merits. From an 
economical point of view, two smaller poles built into “ А ” shape 
were best for heavy transmission work. 

Mr. Frank GILL remarked that the compression test: given by 
the author were very valuable. His company frequently carried 
100 telephone wires on a single 70-ft. pole, and singie poles were 
much handier in many ways, particularly as regards wayleaves. 
He thought that Continental poles were lighter than ours; and 
that single poles, stayed, had better foundlation-holding power than 
"A" poles. In regard to the best type of pole to use, be had 
assumed a certain stress, and calculated that, taking a 30-ft. 7-in. 
diameter pole, and comparing the costs for A and single-stay 
poles, the capital costs in the two cases were as 100 to 55, and 
the annual costs as 100 to 73. Similarly, taking “A” and double- 
stay poles, the capital costs were as 1U0 to 50, and the annual 
costs were equal; the two examples were equal in strength 
across the line, but the single pole was stronger along the line. 
He thought the economy of the “ A " pole was not «quite clear. 

Mr. C. Н. CHAMEN (Lancashire Electrical Power Co.) pointed 
out that the mains engineer wanted small poles, which could ba 
easily moved and erected. It was quite possible to lose a con- 
sumer while negotiating with the B. of T. as to the type of pole to 
adopt, and there were many temporary jobs which could be con- 
nected, if this could be done quickly. The “A” type pole was 
used because the land owner would not have stays. He thought 
light poles were absolutely necessary if overhead transmission hag 
to pay, and pointed out that the extra poles and cradling at road 
crossings entailed serious expense. 

Another speaker referred to the difficulty of meeting the require- 
ments of the numerous authorities and interested parties when 
locating a pole. He deprecated the cutting about of the tops of 
poles, and remarked that the most economical design of “A” 
pole required a ratio of 8 to 1 for height of pole to spacing at 
bottom. 

Mr. W. A. CHAMEN (South Wales Electric Power Distribution Co.) 
remarked that as transmission engineers were not allowed on 
public roads, the single pole was not preferable to the “А” type 
on that account. He considered that some far too heavy pole lines 
had been put down, and that lighter poles would enormously reduce 
the costs. Notching and cutting of poles would impair their life 
considerably, and it would be better to adopt standard forms, and 
to machine the poles before they were cr--osoted. 

Mr. JoHN Gavey referred to the question of creosoting; he had 
had to renew creosoted poles in 10 years, and thought it probable 
that the better creosote in the old days might compensate for the 
lack of a good credsoting process then. If an “A” pole failed, it 
was generally due to bad foundations, aud you could not get such 
а foundation as would allow of pole fracture by ordinary working 
stress; further, you could not localise the decay in a creosoted 
pole as in an untreated pole. 

Mr. Wape, who reserved his reply. pointed out that his tests 
ae "A" type poles, which had not been dealt with by 
the P. 0. 


*. — ro — 7. £o. U- Tec NL 


LEGAL. 


Тновр v, E. L. Berry, Harrison & Co. 


We have received the following report :— 

After protracted litigation, a question of considerable interest to 

electrical engineers and to gas and electricity supply companies has 
been finally solved by His Honour Judge Woodfall and a jury at 
Westminster County Court on May 13th. 
' Messrs} Е. L. Berry, Harrison & Co., electrical engineers, of 
Lyric Chambers, Whitcomb Street, W.C., as far back as June 28th, 
1906, were sued by Leonard John Thorpe, the steward of Dryden 
Chambers, Oxford Street, for damages sustained through the alleged 
negligence of the defendant firm or their servants, in that they 
being electrical engineers did negligently permit or suffer the door 
йар or covering of the cellar of the lodge at Dryden Chambers to 
be left open on March 19th, 1906, without any protection or warn- 
ing, whilst they or their servants were working therein, in conse- 
quence of which it was alleged the plaintiff fell into the said cellar 
and was injured. The plaintitf claimed £50. The defendant 
company affirmed that their electrician under contract and fora 
nominal fee was sent quarterly to test the electric mains. That the 
porter at the lodge was in control. and opened the trap door. They 
took no responsibility whatever, the porter (a fellow servant of the 
Plaintiff) being in fault in leaving the lodge whilst the trap door 
was open. On this, the first trial in the County Court, the jury 
found against the defendant firm, and awarded the plaintiff £20 
damages, 

Shortly afterwards on July 11th, 1906, upon motion, His Honour 
ordered a new trial upon the ground that the verdict of the jury 
Was against the weight of evidence. 

The case was re-heard upon July 27th, 1906, and the jury found 
that the defendant firm were not responsible for the sate keeping 
of the trap door, that they took reasonable care in the performance 
of their work, and that the accident was due to the joint neglect 
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of the defendant's electrician and the porter. U pon these findings, 
and on the defendant firm's motion, His Honour gave them judg- 
ment. 

Against His Нопоог'в decision the plaintiff appealed, and on 
March 18th, 1907, the Divisional Court, consisting of Justices 
Darling and A. T. Lawrence, ordered a new trial, an order which 
was confirmed by the Court of Appeal. l 

On May 13th, 1907, the case came on for hearing for the third 
time before His Honour Judge Woodfall and a jory, and, after 
occupying the whole day, the jury found for the defendant tirm, 
and His Honour directed judgment to be entered accordingly, 
intimating that he considered the case of very considerable im- 
portance to contractors. and in consequence he made a specia! order 
as to the costs which followed the cvent. | : 

The plaintiff was represented by Mr. Poyser, instructed by 
Messrs. Stoddart and Bannerman, and the defendant firm by Mr. 
Herbert Nield, M.P., instructed by Messrs. Matfey and Brentnall. 


PARLIAMENTARY. 


Electric Lighting Provisional Orders (No. 1) Bill.—This 
Bill came on Monday before the Unopposed Committee of the 
House of Lords and was ordered to go forward for third reading. 
The Bill confirms provisional orders granted in respect to Aston 
Manor, Chesham, Hipperholme, Lytham, Newark, Penritb, Ponte- 
fract, and Stockport. 

West Ham Corporation Tramways. — The Great Eastern 
Railway Co. have given notice of their intention to oppose the 
West Ham Corporation Tramway Order contained in the Tramways 
Orders Confirmation Pill. 

Electric Supply Corporation, Ltd.—On Monday the Bill pro- 
moted by the Electric Supply Corporation, Ltd., came before Earl 
Onslow's Committee of the House of Lords on Unopposed Bills. 
The object of the Lill is to transfer to the company electric lighting 
orders relating to Exmoutb. Hitchin. Sidmouth, Stevenage, Dawlish, 
Hendon, Tynemouth, Dollar. Jedburgh. Totnes, Dalkeitb, and 
Melrose. Mr. Marriott save formal evidence in support of the 
preamble, and the Bill was ordered to go forward for third reading. 

Central London Railway Bill.—This Bill came before the 
Unopposed Bill Committee of the House of Commons on Thursday, 
May 50th. Mr. Pritt (Parliamentary agent) stated that all tbat 
was asked was for authority to make certain works at the Shepherd's 
Bush terminus. There was no application for fresh capital. Formal 
evidence was given by Sir H. Oakley, and the preamble of the Bill 
was passed. 

Tramway Orders Confirmation Bill.—The examiner of the 
House of Lords last week found the standing orders complied with 
in the case of the above Bill, which confirms the following Board of 
Trade Orders :-— 

Audenshuw.—Order authorising the Audenshaw U. D.C., in the 
county of Lancaster, to construct the tramway in their district 
authoriged by the Audenshaw U.D. Tramway Order of 1899. 

IHwhtersiield.— Order authorising the Huddersfield Corporation to 
construct an additional tramway in the borough. The line, is 
nearly a mile in length. 

Leeds,— Order authorising the Leeds Corporation to construct. 
additional tramways. Three tramways are scheduled, of a total 
length of about 21 miles. 

T'awnton.—Order to the Taunton Electric Traction Co., Ltd., for 
the construction of, an additional half mile of tramway in the 
borough. 

Wes! Ham —Order to the Corporation to construct nine tramways 
in the borough, most of which are small junction lines. No. 2 
tramway is over a mile lony. 

London County Couneli (General Powers) Bill.—On Friday 
last this Bill was before the House of Commons’ Committee, and it 
was explained that the Council had powersto improve the approach 
to the Houses of Parliament by constructing а new road, which 
involved the removal of the generating station of the West- 
minster Electric Supply Corporation. The Council sought an 
extension of time to carry out the work, till August, 1909, which 
was opposed by the company. Evidence was given to the effect 
that the Council was not to blame for the delay in the reinstate- 
ment of the company's plant on a new site in Horseferry Road, 
and Mr. J. H. Rider, electrical engineer to the Council, said the 
new generating station could be ready within two years. 

London County Council Electric Supply Bitl—Messrs. 
W. Howell Davies, Jos. Nolan, W. W. Rutherford, D. A. Thomas 
and Sir Albert Spicer, have been nominated by the House, 
members of the Select Committee on the London County Council 
Electric Supply Bill; and the following have been nominated by 
the Committee, of Selection, Mr. A. E. Dunn, Sir Philip Muntz, Mr. 
John Ward and Major Renton. 

Taunton Tramways.—The National Telephone Co. have 
deposited a petition praying to be heard against the confirmation 
of the Taunton Tramways Extension Order. 
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Cooling Towers. — Among the orders recently received 
by Messrs. JAR VIS BROS., Lro., of Middlesbrough, for their patent 
“ British " cooling towers are the following :— 

Bolton Corporation Electricity Works, Bolton, (2 repeat orders). 

ac = Thanet Electric Tramways and Lighting Co., St. Peters, 

ent. 
A new four-page illustrated pamphlet has just been issued 
describing the construction, &c., of these towers, 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Tourtel’s Patent Seal Padlock. 


The accompanying illustrations show a new patent seal padlock 
for meters, demand indicators, &c., which is being introduced by 
the TounrEL Manuractugine Co, Ітр., of 57, Chiswell Street, 
E.C. As may be seen, the seal is effected by means of a printed 
slip of paper, which is slipped in place over the keyhole before the 
lock is closed. It is stated to be impossible to tamper with it 
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Lock CLOSED, WITH PAPER 
SEAL OVER KEYHOLE. 


Lock OPEN. 


without detection. All padlocks can be opened with the same key, 
without affecting their security, and the method of numbering the 
seala—no two of which are numbered alike —affords a complete 
system of checking. In addition, the paper may, of course, bear & 
special distinguishing mark. The method of operation is sufliciently 
indicated by the figures. 


The“ Protector ? Cord Grip. 


MEssBS. Warp & GOLDSTONE, of Sampson Works, Salford, have 
recently introduced a simple cord grip, with a view to protecting 
the flexible above the lampholder, a place where fractures, due to 
bending, are o: frequent occurrence. 

The grip cons s:8 of a rubber tube or sleeve A, slightly taper in 


МӘХКӘМӘ, 


“хех 


ä 
R 
ef 


CORD Grr AND 
MreTAL WASHER. 


SECTIONAL VIEW SHEWING 
CORD GRIP IN POSITION. 


shape and having a flange at the lower end. A metal washer B, 
ha two side pieces or tongues, is slipped over the tube and 
serves to compress it when the cap of the lampholder is screwed 
down. Our illustrations explain the device clearly ; it is inexpen- 
sive and worth trying. 


Meeting of Creditors.— MESSRS. JONES, EVERSHED 
& Co., Lrp., electro-metallurgists, Barlow Mow Lane, Canton, Cardiff. 
—This company has ceased trading, and a meeting of creditors was 
called for the 5th inst. to explain the position and make an offer of 
acre The liabilities are £2,008 and there is a deficiency 
of £1,746. 


BUSINESS NOTES. 


Foreign Markets.—Cusa.—The Chamber of Commerce 
Journal, in its current issue, says that people in this country fail to 
appreciate the value of the Cuban market. They really seem to 
imagine that Cuba is merely an insignificant island“ where the cigars 
come from," and the trade of which is not worthy their attention. 
„A greater mistake was never made. Its external trade last year 
reached & value of more than 40 millions sterling, and if, must be 
borne in mind that Cuba is not а manufacturing country, but has to 
import practically all her requirements. It is true that American 
goods enter the island at a lower rate of duty than those of otber 
countries, but that is no reason why British manufacturers, with a 
little care and attention, should not compete successfully. But it 
is absolutely necessary that every effort should be made to supply 
exactly the kind of goods required to suit the market, and then to 
ensure the prompt execution of orders. . . . The best means of intro- 
ducing British goods into Cuba would be for several firms to cóm- 
bine to establish a small sample depot in Havana, and our honorary 
correspondent in that city, who is at present in London, would be 
pleased to give any information on this and other points to firms 
wishing to cater for the great and increasing demands of the Cuban 
market." 

SwEDEN.—The same journal, in referring to the question of 
British trade with Sweden, says:—'' Our honorary correspondent at 
Stockholm calls attention to the importance of the Swedish market, 
and is convinced that, if British firms would send out agents and 
travellers, as is done by their American and German competitors, 
they would secure a good share of the trade of the country. It is 
important, however, that travellers should know the language and 
understand the people. Surely, he says, if it is worth while for 
America and Germany to go to the expense of sending travellers to 
Sweden, it should pay Britisb firms to be represented in & number 
of articles. In these days it is useless to expect any great resulta 
from an indiscriminate dispatch of circulars. To secure orders, а 
first-class traveller is essential, especially in foreign countries, 
where education ranks so high amongst the commercial community. 
A few yeara ago a small number of English commercial travellers 
visited Sweden, but hardly any are now to be found there. British 
manufacturers appear to content themselves with sending circulars, 
and, in some cases, appointing buying agents, who frequently push 
the goods of other countrier, if found to be profitable, and lock up 
the business for the English firms. Other countries, even if they 
have an agent, send a traveller to sce that the agent is properly 
working his district. Our correspondent adds that: ‘It has now 
come to this. When an agency for an English house is offered to a 
Swede, he accepts it if he thinks it will prevent competition—that 
ів to say, he locks it up. Of course, this does not mean that people 
are not to be found who will work if it is worth while, and work 
hard if properly looked after. In & number of branches English 
firms could do а good trade in Sweden if they took a little trouble 
in the matter.“ These comments form a striking endorsement of 
much that was said in the article on Our Foreign Electrical Trade” 
in the ELECTRICAL Review of last week. 


Amendment of Patent.—Notice is given in our 
advertisement columns to-day of the proposed amendment of 
patents relating to incandescent lamp manufacture. 


Refuse Destructor Profits.—According to the local 
Press, the Blackpool Cleansing Department during the past year 
has spent over £800 less than was expected, while the revenue 
is £500 in excess of the estimates, thanks mainly to the receipts 
from the sale of mortar and other by-products from the refuse 
destructor, which was erected by the Horsfall Destructor Co., Ltd., 
in 1904. 


Book  Notices.—74e  Hundelshochschule. Berlin: 
H. S. Hermann. 1907.—This is a little pamphlet presented to 
"the British editors" on their visit to Berlin last month; it 
describes the commercial university founded by the Berlin 
Merchants’ Corporation for the training of students who have 
gone through А regular apprenticeship, and have acquired a 
reasonable degree of general training. The school was opened 
on October 27th last year, and during the first semester there 
were no fewer than 1,971 students and others attending the 
lectures, a number since increased. No English-speaking studente 
have as yet been enrolled. The fee to Germans for the whole 
curriculum is 125 M. per semester; to foreigners it is 250 M. The 
courses are laid out apparently with a view to quick returns, if 
not small profit, forthe approved course covers only two years. 

„Garden Making.” Ву E. O. Greening. London: Agricultural 
and Horticultural Association, Ltd. Id. 

“Science Abstracts.” Sections A and B. Vol. X, part 5. May, 
1907. London: E. and F. N. Spon, Ltd. 1s. 6d. net each pert. 

"Fire Tests with Floors." (Reinforced brick and concrete, 
Eggert girderless system). Report of the British Fire Prevention 
Committee. From the Committee, 1, Waterloo Place, S.W. 28. 6d. 

“British Standard Specifications,” No. 29.—Ingot Steel Forgings 
for Marine Purposes; No. 32, Steel Bars for use in Automatic 
Machines. London: Crosby Lockwood & Son. 2s. 6d. net dach. 

Maussrs. WILLIAM Сошдыв, Sons & Co., Lro., of Bridewell 
Place, New Bridge Street, E.C., have sent us sample copies of 
“ Collins’ Handy Modern Fiction," described as the greatest 
revolution ever witnessed in the book world. And indeed, it isa 
marvellous thing that these dainty little volumes can be produced, 
printed in clear type on good paper, with coloured frontispiece, 
and neatly bound in cloth, with gold lettering, for the sum of 7d. 
each. The books are by well-known authors, such аз Maxwell 
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Besant and Rice, and others, a long list, we understand, 


1 the way. We can safely recommend this series to our 


being on 
readers. 
Trade Announcements. — The Union ELECTRIC Co., 
Lrp., announce that their office for Scotland is now at 12, Waterloo 
Street, Glasgow, where their telephone numbers are 1910 Argyle " 


and 2048 Central (Post Office). 
Messrs. Hunt & Hess, of Litholite Works, The Grove, 


Hackney, N.E., announce that the expansion of their business has 


led to the formation of the company styled “ Litbolite, Limited.” 

Messrs. TAMpLIN & MaxkovskI, Lro., electrical engineers, have 
opened new business premises in Bell Street, Reigate. 

Messks. Newtons, LTD. Taunton, inform us that they have 
appointed Mr. J. Lawson, of 35, Mount Stuart Square, Cardiff 
(telegraphic address “ Potential, Cardiff,” Nat. Telephone No. 01017) 
as their agent in South Wales. He will keep a stock of motors at 
his address ready for immediate delivery. Inquiries may be 
addressed either to him or to the firm. 

Messrs. A. KEARTLAND & Co, electrical engineers, Arcade 
Balcony, Walsall, have purchased the business of Mr. Н. Curtis, 
Birchills Street, Walsall. 

The basiness of the Improved Electric Supplies has been taken 
over from May 17th, 1907, by Messrs. LA ING, WHARTON AND 
CUNNINGTON, who will be responsible for all payments. 

MrssBs. KoBINSON & Jones, 21, Collingwood Street, Newcastle- 
on-Tyne, announce that they have relinquished their agency for the 
Brush Electrical Engineering Co., and have been appointed 

resentatives for the North of England for Messrs. Brown, Boveri 


and Co., Ltd. 


Catalogues and Lists.—Messrs. THE STURTEVANT 
ENGINBERING Co., Lrp., 147, Queen Victoria Street, E. C.- Card 
illustration of the latest type of Sturtevant Electric “ Propeller" 
ventilating fan, driven by totally-enclosed dust-proof motor— 
further described in Sectional Catalogue, No. 38. 

Messrs. Rornre-RovcE, Lro., 14 and 15, Conduit Street, W.— 
New catalogue of the all-British 40-50-н.р. six-cylinder Rolls- 
Royce motor-car, beautifully got up, and setting forth the victories, 
merits, and special constructional features of this well-known auto- 
mobile, with illustrations 

LT.E. Егествіс Co., Lrp., 20, Great Russell Street, London.— 
16-page publication, containing a full description with large illus- 
trations of their Dal-ite” direct acting limit inverse time 
element circuit-breaker. 

Mzssns. De Dion, Bouton (1907), Lrp., 10, Great Marlborough 
Street, W.—Catalogue of De Dion, Bouton Motor Combination,” 
showing direct-coupled petrol engine, electric generating pump 
and belt pulley seta. The petrol-electric sets are provided with 
electric governors giving constant voltage, and sre made for per- 
manent installation, portable or for traction on rails. The catalogue 
is mainly devoted to the electric sets, and is fully illustrated. 

Mrssrs. ARCHIBALD J. Wricut, Lro., Leyton Green Road, 
N.E.— May illustrated price list of automobile accessories and 
electrical instruments, including batteries, sparking pluge, ignition 
coils, charging dynamos, measuring instruments, &c. 

Weston ELECTRICAL INsTRUMENT Co., Audrey House, Ely 
Place, E.C.— Card reque-ting the return of Weston“ instruments 
in need of re-calibration or repair, to the firm's London Laboratory 
at the above address. 

Messrs. THE HART AcctumuLatror Co., Lrp., Stratford, E.— 
Folder describing the firm's special cell-testing voltmeters, 
graduated in tenths and reading to 3 volts either way. 

Messrs. G. BRAULIK, 217 and 218, Upper Thames Street, Е.С — 
List of porcelain and iron watertight fittings, specially prepared for 
use where security from earth and damp are necessary. Also list 
of arc lamp couplings and winches, which are different from any 
others on the market. 

Ов. Негхв. Traun & Sons, London Agency, 8, Redcross Street, 
E.C.—New price list of ebonite (vulcanite) sheets, rods and tubes, 
with a leaflet calling attention to the importance of taking account 
of the apecific gravity of the material, which in cheap and inferior 
samples may be heavily loaded with foreign matter. 


The Union Electric Co., Ltd.—This company, whose 
headquarters are at Park Street, Southwark, S.E., has just removed 
ita Northern Districts Office at Newcastle-upon-Tyne, the present 
address being 50, Grainger Street. It is about three years since 
the local branch was established, and the business extended so 
much in that period that it became imperative that a move should 
be made; the present premises, at once centrally situated and 
convenient, were secured, to be used as local offices and a suitable 
place where the leading types of the firm’s manufacture can be seen. 
The northern section of the firm's business has extended most 
markedly in two branches—the supply of high-power arc lamps 
(particularly the Excello lamp) and the supply of mining fittings. 
The firm has received orders for some specially con- 
structed inverted lamps for some of the extensions at the 
great Elswick yard, the lamps having met with much favour in 
the constructive section of the works because of their shadowless 
light. To mark the change of premises, the Union Electric Co. 
entertained a number of friends to dinner on the 30th ult. Mr. 
James Gilman, dietrict mauager, presided, and amongst others 
Present were Mr. Justus Eck, chief engineer to the company, 
Messrs. J. I. Glendinning, T. Campbell Futers, J. H. C. Brooking, 
R. Robson, T. Rook, and many others. ‘I'he Chairman proposed 
the toast of “ Oar Guests,” which was replied to by Mr. Robson, 
Мт, Brooking, and Mr. Glendinning, who proposed the toast of the 

Union Electric Co., to which also several other guests spoke, 
referring appreciatively to their dealings with the company. Music 
Wat provided, and a most enjoyable evening was spent. 


Liquidations.,—PHODYNE | ELECTRICAL Co., Lrp.—aAt 
а meeting held on the 24th ult. а resolution was confirmed tbat 
the company be wound up voluntarily, and that Mr. A. W. 
Langley, secretary, be appointed the liquidator. | 

Morris Hawkins ELECTBICAL Co., Lrp.—At a meeting held 
on April 30th, it was resolved that the company should be wound 
up voluntarily, and that Mr. E. I. Husey, of 56, Coleman Street, 


London, be appointed the liquidator. | 

рсы. IERO VEN DNTS Lrp.—A resolution that the com- 
pany should be voluntarily wound up, with Mr. I. Robinson, 44, 
Parliament Street, Nottingham, as liquidator, was confirmed on 


the 9th ult. 
The Tournament at Olympia.— The lighting outside 


the main entrance to Olympia on the occasion of the recent Royal 


Naval and Military Tournament was carried out by the use of the 
" Ediswan Carbone" flame arcs, to which we recently referred at 
We understand that if specially 


some length in these pages. hat 
required, these lamps can now be sent out with impregnated 
r light, and render them 


carbons, which add considerably to their li 
e open spaces, pit-heade, goods yards, 


specially useful for larg сев i | 
sidings, and other places where a brilliant light is required, and 
for objection. The whole of the 


the yellow flame not a matter ) 
fittings in the royal box, ante-room, and passages at Olympia for 
this tournament, were supplied for the occasion by the EDISON ann 


Swan Uniten ELECTRIC LIG EHT Co., Lro., of Queen Street, Е.С. 


 Bankruptey Proceedings.—J. D. GIBBG.— Under а 
receiving order made recently in the London Bankruptcy Court 
against John Dixon Gibbs, described as of 1, Linden Gardens, 
Bayswater, the first meeting of creditors was held on Wednesday 
last week before Mr. G. W. Chapman, official receiver. The matter 
was briefly mentioned in our Notes" last week. It was stated 
that the statement of affairs showed liabilities £13,990, and assets 
of uncertain value. They consist chiefly of a commission note 
relating to the placing of shares of tbe International Electric 
Railways and Water Power Syndicate, Ltd., and a similar note 
in connection with the formation of а company to take over certain 
copper mines in the Caucasus. The debtor anticipates receiving 
sufficient funds from these notes to enable him to pay his debts in 
full. He states that he has been connected with electrical under- 
takings in the country for many years, and more especially with 
the transforming system, which he patented in conjunction with 
Mr. Gaulard. His dealings in electrical undertakings date from 
1881, and the immediate cause of his failure was а decision of the 
House of Lords in 1890, which held that his patent bad been 
anticipated by a Russian subject named Jablochkoff. The debtor 
also explained his appearance in the Court by the action of his 
bankers in stopping his credit in 1903. The debtor asked for an 
adjournment of the meeting in order that negotiations which were 
pending with a view to the realisation of the commission notes 
might be matured and the creditors benefited thereby. The 
petitioning creditor objected on the ground that there had already 
been undue delay, but the chairman took tbe view that an adjourn- 
ment would not harm the estate, and that an adjudication in bank- 
ruptcy might prejudice the prospects of the creditors. The meeting 
waa adjourned for four months. 

K. €. Mogan & Co.—At Walsall Bankruptcy Court on May ЗОБ, 
Kevin Cuthbert Moran, trading as К. C. Moran & Co., electrical 
engineers, 80a, Teddesley Street, Walsall, and 30, High Street, 
Coventry. was examined.. The accounts showed liabilities amount- 
ing to £235 1s. 10d., and a deficiency of £176 8s. 1d. Debtor stated 
that he did not think he could file an account showing his losses at 
Coventry. He attributed his failure principally to loss on the 
Coventry business and keen competition. The debtor was directed 
to file а cash account, and for this purpose the examination was 
closed. 

E. C. Hout (Holt & Co.), electrical engineer, Rbyl.— Notice is 
given of the intended payment, on the 17th inst, of a composition 


of 10s. in the pound. 

For Sale.—A quantity of electrical apparatus (motors, 
dynamos, lamps, instruments, &с.). Sec our advertisement pages 
to-day. 


LIGHTING and POWER NOTES. 


Aston.—During the past year the gross profit on the 
E.L. undertaking amounted to £6,612, as against £4,692 in 1905-6; 
the net profits were £762 and £668 respectively. 


Burnley.—The annual report of the electricity under- 
taking shows that the total units sold were 2,954,008, against 
2,693,940 last year. The net profit, after providing £5,585 for 
interest and sinking fund, amounted to £5,334, against £5,190 in 
the previous year. The profit is to be disposed of as follows: 
Relief of rates, £3,015; depreciation fund, £2,369. The total costa, 
with the exception of extraordinary expenditure, were ‘759d. per 
unit, against 727d. last year. This increase is largely due to the 
increased cost of coal. The engineer reports that the present 
generating plant will hardly be sufficient to provide for emergencies 
arising on the traction or lighting system. With the rapid increase 
in the day load (motor users), there is a possibility of the highest 
peak of the total load occurring at 5 p.m. in mid-winter, or half an 

our before the bulk of the motors are switched off, 
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Blackpool.—The accounts for the past year's working 
of the electricity department show a revenue amounting to £35,291; 
working expenses, £15,389; and after meeting financial charges, a 
balance of £8,229. Of the latter, £4,000 goes to the rates and the 
remainder to reserve. 


Colne.—The Electrical Committee has decided to apply 
to the L.G.B. for sanction to borrow £550 for electrical mains, 
in addition to £1,000 already asked for. 


Continental Notes,—lIrALY.—4 power station equipped 
with 2,000 H. P. gas engines is to be built at Milan. The gas will be 
generated from peat, and the by-product ammonia recovered.— 
Financial News, 


Denny.—The T.C. has resolved to proceed with the 
erection of ап overhead transmission through the main roads of the 
burgh, also to build a transformer sub-station in connection with 
the supply of energy by the Scotland Central Power Co. The 
Burgh electrical engineer is submitting plans and specifications. 


Fenton.—The B. of T. has granted a prov. order to 
Stoke, empowering that Corporation to supply energy in Fenton. 


Halifax.—The Borough Electrical Engineer has been 
instructed to consider and report to the municipality a8 regards the 
publie lighting in the town, and also in regard to a rearrangement 
of existing arc lamps. 


Havant.—The U.D.C. on May 20th discussed a recom- 
mendation that & canvass of the town should be taken in connec- 
tion with a proposal to obtain a supply of electricity from Ports- 
mouth T.C. It was stated that the price of energv would be 
equivalent to gas at 3s. 2d. per 1,000 ft., whereas the present price 
of gas was 45. It was further announced that the question of the 
Council supplying energy themselves would be considered by the 
Committee. Eventually the matter was referred back to the 
Committee. 


Leeds.—The Electricity Committee has recommended the 
T.C. to engage an independent expert, to advise as to the best 
method of utilising the joint electrical resources of the Electricity 
4nd Tramways Departments for the supply of energy in the 
Bramley and Rodley districts. 


Limerick.—The L.G.B. has sanctioned the loan of 
£5,500 for electrical extensions, and tenders for thé same are being 
considered. 


London.—Brrmonpsey.—The County of London Elec- 
tric Supply Co. has renewed its offer to supply energy for public 
lighting at ljd. per unit for a limited number of lamps, or at Id. 
per unit for a comprehensive scheme. The Electric Lighting Com- 
mittee has decided to take no action in the matter, beyond 
acknowledging the receipt of the communication. 

FuLHAM.—The Electricity and Lighting Committee of the 
B.C., in a report circulated on Monday, states that it has 
gone carefully into the question of the public lighting of 
those streets in the Borough at present lighted һу flat-tlame gas- 
burners— vix., 1,150 one-burner lamps, eight two-burner; and three 
three-burner lamps. 

The Borough Electrical Engineer has strongly advised that the 
135 gas lamps on the line of existing cables should be changed to 
electric Nernst lighting. The aonual cost of the Nernst lamp is 
£3 78. 3d. as compared with £3 4s 7d. for an incandescent gas lamp. 
The Gas Light and Coke Co. submitted photometric tests of the 
various types of lamps, from which the Committee found that while 
the incandescent gas mantle gave, if anything, more light imme- 
diately round the post, it had not the same distributive or 
penetrative power as the electric Nernst lamp, which showed up 
to great advantage. The details of the tests are as follows :— 


FLAT-FLAME BURBNERS. 


Illuminating 
Distance. Angle. Reading. power. 
11 ft. 7 in 30 ius 14:9 116 candles. 
18 ft. 3 in 20 я 241 255 93 „ 
ELECTRIC ARC. i 
35 ft. 5 in 30 mu 14:35 1,170 candles. 
NERNST Lamps. 
19 ft. 104 in.... 20 "m 2::05 — 112 candles. 
10 ft. 7 in 35 WR 1705  ... R3 У 
20 ft. 3 in 20 P 18:2 in 200 5s 
11 ft. 4 in 35 "m 161 i 106 " 
INCANDESCENT GAS Lamps. 
16 ft. 3 in 20 82 21:8 90 candles. 
9 ft. 8 in 35 is LO TO” aa 81 - 
15 ft. 3 in. 20 in 246 Dui 62 a 
9 ft. 2 in. i 35 E 18:9 bá 505 


As a result the Committee recommends tbat all the gas lamps cu 
the lines of existing cables should be converted to electric Nernst 
lighting, and that the type of lantern designed by the electrical 
engincer should be adopted, at an estimated inclusive cost of 37s. 6d. 
per lamp. 

STEPNEY.—The General Purposes Committee has recommended 
that the engineer sbould be paid an inclusive fee of 100 guineas for 
his extra work in connection with the Blyth’s Wharf scheme, also 
that other members of the staff, who may be similarly affected, 
should receive extra remuneration, and that certain tempcrary 
additional staff bo engaged for the work. It is further recommended 
that in view of Mr, Wright's engagement as consulting engineer 


expiring on April 17th last, the Borough Electrical Engineer's 
salary should be increased to £650 per annum as from that date, and 
that it should be further increased to £750 ав from the date on 
which tenders for the new works are accepted. 

ManvLEBONE.—The B.C. has decided to utilise the adjacent 
canal water for condensing purposes, with а view to relieving 
the cooling tower iustallation. 

SHOREDITCH.—The B.C. has forwarded a letter to 27 other 
metropolitan councils asking them to urge the L.C.C. to convene 
a joint conference, with a view to discussing the question of 
co-operation of supply by municipal authorities, on the lines of the 
recent proposals by the companies. 


Maidstone.—The T.C. has decided to supply energy for 
motors during restricted hours at 1d. per unit, to consumers using 
more than 195 units per quarter per horse-power demanded. 


Manchester.—The chief electrical engineer (Mr. Pearce) 
has presented to the Electricity Committee of the City Council a 
statement of the items for which further borrowing powers are 
required, and an estimate of the cost. The items are as follows: 
Stuart Street station: Superheaters and pipework, auxiliary con- 
densing plant, pipework and boiler-feed heaters, £3,250; mains, 
£63,000. Sub-stations on consumers’ premises: Transforming plant, 
£24,000; switchgear, 48,000. Corporation sub-stations: Didsbury, 
£2,600; Chorlton, £2.400; Polygon, £1,900; Oldham Road, 
£1,800; Sherbourne Street, £2,000; Bennett Street, £1,200 ; 
Queen's Road, £1,100; Whalley Range, £300; Cheetham Hill, 
4300; total required, £112,850. 

The euperheaters are required at the Stuart Street station for at 
least eight of the Babcock & Wilcox boilers. As regards mains, 
the L.G.B. has already agreed to grant borrowing powers up to, 
but not exceeding, a tigure equivalent to the past three years’ 
expenditure, with the proviso that before such borrowing powers 
are exhausted and a fresh application is necessary, detailed state- 
ments and plans are to be submitted, showing how the money has 
been expended. | 

With reference to sub-stations on consumers’ premises, it is pro- 
posed to ask the sanction of the Board for the same method to be 
applied in the case of future plant required for large consumers 
taking a three-phase supply, as is adopted for mains. As supplies 
of this nature have only been granted by the Committee during 
the last 18 months, the estimate has been based on the expendi- 
ture of that period. 

As regards the Didsbury and Chorlton-cum-Hardy sub-stations, 
additional traction plant will be required (in the latter case imme- 
diately), in order to adequately supply the Palatine Road, North- 
enden and Sale route, and to cope with the increased traffic on the 
Stretford, Sale and Altrincham route. Then, as to the other 
Corporation sub-stations, additivoal plant will be required by the 
winter of 1908-9 to cope with the normal growth of the lighting, 
power and traction demand. At Sherbourne Street it is proposed 
to substitute two converters, of 250-K W. capacity each, for two 
existing units of 150 Kw. each, the latter being transferred respec- 
tively to Whalley Range and Cheetham Hill. 

The Bannerman Mills Co. are equipping their large Brunswick 
mill with electrical plant, and have entered into an agreement 
with the Corporation for a supply of energy. 


Mountain Ash.—The U.D.C. has appointed a Committee 
to consider what steps shall be taken with regard to the E.L. Order 
which shortly expires. 


Mirfield.—The U.D.C. has decided to install an electric 
pumping plant at its pumping station, instead of repairing the 
existing plant. 


Portsmonth.—The dockyard authorities have given 
notice to the T.C. for the termination of the agreement for lighting 
the Naval Barracks, as these can now be supplied from the dockyard 
power plant. 


Redditeh.—4A L. G. B. inquiry was held on May 29th 
into tne application of the U.D.C. for loans of £4,000 for electricity 
purposes and £3,500 for the provision of a refuse destructor. It 
was explained that of the former sum, £1,407 was for excess 
capital expenditure. Mr. J. Warner, late chairman of the Electric 
Supply Committee of the Council, objected to the Council's acting 
as private traders, as agents for the sale of motors and the sale of 
lamps. With reference to the refuse destructor, it was stated that 
the steam could be utilised for the production of electricity. Some 
of the property owners and residents of the district objected to the 
destructor. 


Wednesbury. --The T.C. has been recommended to 
apply for a loan of £8,000 for additional plant to generate 
electricity, instead of purchasing, in bulk from the Midland 
Electric Corporation. ' 


Wigan.—The T.C. has fixed the price of energy for 
motive power at 2d. per unit for under 2,000 units per annum, 
and 114. beyond, the latter being an increase of 4d. per unit. 
For the tramways the price of energy is to be reduced from 14d. 
to 14d. per unit. 


Worcester.—The Electricity Committee of the T.C. has 
decided to apply for a loan of £10,000 for additional plant, 
including a 400-xw. direct-current generator, mains, services, 
moters, &c. 

Worksop.—The U.D.C. has applied to the L.G.B. for » 


loan of £2,000 for cables, fcedere and an e-cudm ‘fer. 
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TRAMWAY and RAILWAY NOTES. 


Bradford.—The accounts of the Corporation Tramways 
Department show a total revenue for the past year of £237,511, 
and an expenditure of £164,987, leaving a trading profit of £72,524, 
against £70,279 in the previous year.  Interest»on capital absorbs 
£25,000, income-tax £2,543, rent of leased lines £4,173, and re- 

yment of capital £29,483, leaving a net surplus of 414.536. 
which is some £2,900 more than in the previous year, £10,000 
of this amount will go to the relief of the rates. The parcels 
department, with earnings of £5,004 during the year, shows a 
profit of £972, against one of £526 in the previous year. 


Burnley.—The Corporation electrical tramways depart- 
ment has experienced its most successful year. The profits are 
represented by £8,766, all of which will be devoted to the depart- 
mental reserve fund. | 


Continental Notes.—l'rArv.—5ome capitalists at Milan 
and Savona have formed a company for setting up electric power 
works in the Valley of Albenga, with a view to supplying the 
principal industries, and, eventually, a tramway service along the 
Western Riviera, with electric power.— Financial News. 

GreEce.—The Societe des Tramways d'Athenes et du Pirée has 
commenced operations in connection with the conversion of ita 
system to electric traction, and it is expected that 25 miles of 
electric tramways will be in operation by September, 1908. 

MADBID.— Application has been made by the “Campania Electrica 
Medrilena de Traccion " for the concession of an electric tramway 
between the Calle de Alcala and the Plaza de la Independencia. 

GERMANT.—It is reported from Berlin that the latest proposal— 
on paper, apparently again—is a scheme for the introduction of 
electrical working on a railway section in the West of Prussia. 
Caleulations have been made in regard to this particular line, 
and it has been found that the adoption of electric traction 
would permit of a considerable economy bcing realised. It is 


proposed to make provision in the budget of 1908 for the 


expenditure on the conversion of the railway, so that the exe- 
cution of the work may, perhaps, be commenced in the month of 
May next year. 


Dartford.—The Light Railway Commissioners have 
submitted to the B. of T. for contirmation, an order amending the 
Dartford District Light Railways Order, 1903. 


Ealing.— The T.C. is endeavouring to secure the 
co-operation of neignbouring autaorities in an action for an injunc- 
tion against the London United Tramways Co. in respect of the 
noise of the trams. So far, the authorities appealed to do not seem 
inclined to fall in with the proposition. 


(lasgow.—Mr. James Dalrymple, the general manager, 
has submitted a report on the question of tramway fares. Of late, 
strong efforts have been made either to secure an extended distance 
for the popular halfpenny fare, or a reduction on taking a quantity 
of tickets, while season tickets have also figured in the representations 
made to the Tramways Committee. Contrary to general opinion, 
Mr. Dalrymple shows that the halfpenny fare, which forms 20:4 per 
cent. of the drawings of the tramways, is not a concession to the 
working man, but is chiefly used by business people in the 
centre of the city. The penny fares which pass four half- 
penny stations, are the source of revenue, no less than 723 per 
cent. accruing from that fare. The longer distances representing 
lid, 6'2 per cent.; 2d., 0°94 per cent.; 24d., 006 per cent. The 
manager emphatically proves that the extension of the balfpenny 
distance would, by killing the penny fare, turn the present highly 
financially successful result into a corresponding loss. Season 
tickets, he deprecates, as not worthy of consideration. Of course, 
in dealing with the halfpenny fare, the topography of Glasgow had 
much to do with the question, its principal junctions and centres 
being во distanced as to admirably lend themselves to the estab- 
lishment of the halfpenny fare. 

The end of the financial year of the tramways took place 
on Friday last, and the following are the principal statistics: 
Average track mileage open during year (single), 1684 miles; 
Increase, 154 miles. Car mileage, 20,350,367 miles; increase, 
1,463,457 miles. Traffic receipts, £887,380; increase, £73,612. 
Traffic receipts per car-mile, 10°46d.; increase, 12d. Passen- 
gers carried, 224,063,098; increase, 16,001,750. The following 
statement gives the number of passengers carried at each 
fare :—4d., 61,453,380; 1d., 134,109,727; 14d., 10,398,501; 2d., 
4,831,664; 24d., 2,009,045; 3d., 1,311,436; 34d., 766,328; 4d., 
182,417; total, 224,063,098. Since the beginning of the year, a 
number of exteusions have been opened for traffic. These have 
been—Lambhil, Dumbreck, Paisley Road and Mount Florida, 
Garngad and Uddingston. The total length of these extensions 
measures 7 miles of route. For minuter comparison, the following 
are the previous year's statistics: Average track mileage open 
during the year, 153}; increase, 8} miles. Car-mileage, 18,386,910 
miles; increase, 943,315. Traffic receipts, £813,768; increase, 
£57,288. Passengers carried, 208,058,348; increase, 12,290,829. 

9 previous year's extensions were Giffnock, Pollokshields, 
Baillieston, Springfield Road, Rouken Gleu, Kil'ermont and 

linnie, Total length, 63 miles. | i : 


Halesowen.—.A deputation of the U.D.C. attended 
before the Light Railway Commissioners in London on April 29tb, 
with reference to the transfer of the London Company's Light 
Railways Order. An amicable settlement was arrived at, and the 
transfer is to be granted by the B. of T. upon satisfactory terms to 
the U.D.C. It is now hoped that the work of constructing the 
tramways will be commenced without delay. 


London.—The London United Tramways, Ltd., has 
given notice of an intended application to the Light Railway 
Commissioners for an extension of time for the construction of 
the railways authorised by tbe order of 1904. 


Manchester-North Wales.—A scheme is on foot in 
Manchester whereby it is proposed to build an electric railway 
to North Wales, on the lines of the Blackpool and Fleetwood 
Tramroad. The tentative scheme embraces a terminus at Old 
Trafford, Manchester, junctions with certain existing railways 
having connections with North Wales, and а direct tramroad right ' 
across Cheshire to Wrexham. It is proposed to have numerous 
stopping places for picking up passengers at various points on the 
route, instead of the usual railway stations at regular intervals. 


Merthyr Tydfil.—The T.C. has received from the 
E of T. an extension of two years for carrying out the light railway 
order. 


Sunderland.—The annual report of the Corporation 
tramways department for the year ended March 31st, 1907, shows 
a gross income of £72,396, of which £72,054 was traffic revenue, 
representing 11:2614. per c.m. The working expenditure was 
£40,822, or 6:379d. per c.m., and the balance carried to net revenue 
account, £31,574. After meeting interest on capital £8,751, and 
income-tax £469, the sum of £23,056 was carried to the appropria- 
tion account, which it was suggested should be disbursed as 
follows:—Loan repayments, £9,014; reserve and renewals fund, 
£6,259 ; in aid of borough rates, £7,123, with other small expendi- 
tures. In the reserve and renewals fund there is £30,454, of which 
£23,454 is earmarked for renewals, £5,000 for reserve, and £2,000 
for compensation reserve fund. Since the inauguration of the 
system £294,461 has been borrowed, and the loans now outstanding 
are £233,485. The sum of £26,679 has during that time been 
ios to the credit of the borough fund account in the reduction 
of rates. 


Victoria (Australia).—<A conference of the represen- 
tatives of the Kew, Hawthorn, Malvern, Caulfield and St. Kilda 
municipalities has recommended the construction. of a tramway 
between Kew and Бї. Kilda. Estimates show a total cost of 
£72,790; an operating expense of £8,900 per annum, with a separate 
power house, and £8,000) per annum with a joint power house. The 
revenue is estimated at £14,120, and the gross profit at from £5,000 
to £6,000. d 

Last week the Right Hon. T. Bent, Premier of Victoria, with Mr. 
Tait, Chief Commissioner of Victorian Railways, inspected the 
North-Eastern and Lancashire and Yorkshire electrified routes, 
with a view to gathering such data and information as would 
be useful in connection with the conversion to electrical working 
of some 100 miles of suburban lines in Victoria, the matter 


‚ being under consideration. 


Wallasey.—The Tramways Committee has decided to 
recommend the Council to carry out extensions of two existing 
tramways, at estimated costs of £26,034 and £22,661. The Com- 
mittee has considered, but will not at once recommend, the con- 
struction of a section from Wallasey Village to Sandy Lane, at an 
estimated cost of £31,576; and Wallasey Village and Grove ^ 
Road, from Sandy Lane to Warren Drive, at an estimated cost of 
£16,458. 


Walthamstow.—We are informed by Mr. Murray, the 
tramways manager, that the matter contained in our note of last 
week was merely a recommendation of the Committee, which was 
not adopted by the Council in view of the marked improvement 
which has taken place in the tratlic returns and management of {Бе 
undertaking. We may congratulate Mr. Murray on the fact that 
the deficit of £5,300 in 1906 has, during his tenure of otlice, 
been reduced to £1,900 in 1907. 


West Ham.—The first six months of the through run- 
ning tramway agreement between Leyton and West Ham expired 
on May 31st, and the result, from a financial point of view, is 
considered to be so unfavourable to West Ham that a revision of 
the arrangement is desired by the borough. 


Wigan.—Arising out of the loss of £16,000 on last 
year’s working of the borough tramways, notices of motion have 
been given for the next meeting of the Town Council that the 
tramways manager be asked to resign, and that the salary of the 
{таппуау accountant be reduced. 


. Willesden Green.—Commencing from this week, 
combined tram-and-rail tickets are being issued, at reduced fares, 
from Baker Street to Edgware, changing ‘from train to tram-car 
at Willesden. | 
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TELEGRAPH and TELEPHONE NOTES. 


New Zealand.—7elegrapis.—There were during 1904-5 
12,782 kilometres of line and 38,140 of wire, this being an increase 
over 1903-4 of 266 kilometres of line and 1,262 of wire. Of sub- 
marine telegraph cable there were 5237 kilometres; offices num- 
bered 1,247, or an increase of 47 over the ргетіорх year. Traffic 
has increased during the year under review by 194,518 telegrams, 
to 5,159,745 telegrams. Of tbis total 3,720,114 were ordinary, 
367,066 Press, 187,027 urgent, and 620,258 service telegrams. It is 
interestiog to note how this traffic was appertioned between the 
Pacific and Eastern extension cables. The former secured 74,054 
ordinary and 4186 Press te'cgrams. while the corresponding figures 
for the latter were 12,395 and 1.065 respective'y. The grand totals 
are, therefore, for the Pacific, 75,290; for the Eastern extension, 
13,460. Receipta totalled 4,275,012 fr. (£171,001), exclusive of the 
value of Governm: né telegrams. This shows an increase over the 
previous vear of 127,100 fr. (£5,084). 

Trlephones.—This system comprised 1,264 kilometres of line and 
17,714 of wire, thin being an increase over the preceding year of 
104 kilometres of line and 1,921 of wire. There were 13,423 sub- 
scribers and 85 stations. Of the former Wellington possessed 2,260, 
Auckland 1,854, Dunedin 1.702, and Christchurch 1,6017. Receipts 
on account of this service amounted to 1,976,531 fr. (£79,061, or 
an increase of 200,826 fr. (£8,033) over the previous year. Ex- 
penses on account of the telegraph and telepbone services 
amounted to 6 174.438 fr. (£258,977). Subsidies for submarine 
telegraph cables are not included in these figures. Up to April 
Ist, 1905, the Treasury of New Zealand spent 28,324,756 fr. 
(£1,152 990) for the construction of telegraph and telephone lines. 
—Journal Telégruphique. 


Telegraphic Interraptions and Repairs :— 
CABLES, 


Cayenne-Pinheiro ys ee ee oe 
Curacao-Coro 

Curacao-La Guayra } Closed.. si T 
Curacao-Maracaibo 

Reissa-Issa and Reissa-Yemani (Yemen) .. 
'Tarifa-Tangier .. ià ра T" ss 
Port Arthur-Chifu (Closed) .. $5 ET 
Garachico-Santa Cruz .. es ‘ee °% 
Las Palmas-Arecife a ке 


InTERRUPTED, REPAIRED, 
.. Aug. 18, 1902 .. 8 


oe Jan. 12, 1906 ee ee 


.. Oct, 29, 1902.. 
.. Jan. 18, 1904 .. 
.. Mar. 9, 1904 .. - 
„ July 19, 1906 .. 
.. Aug. 18, 1906. 


LANDLINES, 


Puerto-Barrios ee ee oe ee ев oe Aug. 2 [] 1909 ee ee 


Telephone Agreements.—QOn Tuesday, before Judge 
Lumley Smith in the City of London Court, the National Tele- 
phone Co. sued Mr. J. Carruthers and Mre. H C. Hemmings, of the 
“Threo Syndicate," for £6 193. 8d. the reotal of a telephone fora 
second year. ‘The defendants took the telephone for three months, 
paying in advance for 12 months. A'ter six months the company 
found the premises vacant and removed the telephone, which was 
held at the defendants’ disposal; but as по notice to discontinue 
had been given, the defendants were liable for a second year's 
sabseription. The case was adjourned. 


CONTRACTORS’ COLUMN. 


OPENINGS FOR NEW BUSINESS. 


ACCRINGTON. New publie schools (accom. 720). Fairhurst & Holt, archi- 
tects, 54, Church Street, Accrington. 


ACTON, W.—Villa residences in Goldsmith Avenue. R. T. Hayes, architect 
Birkbeck Grove, Acton Vale. 


Shop and house in Roslin Road, Acton. R. T. Hayes, architect, 
Birkbeck Grove, Acton Vale. 


BOLTON.—New (central) post-office. Postmaster, Bolton. 


New hospital at Fishpool Workhouse, Bolton (£11,000. J. Tyson, 
Wellington Saw Mills, Bolton, builder. 


BRISTOL (Merrywoon) -—Public school (£6,000). Н. Dare Bryan, architect, 
4, Unity Strect, Bristol. 


BURY.—Additions and improvements to Albion Mills. J. H. Openshaw, 
Elton. 
Extensions to print works at Bolholt. Horridge & Connall, owners, 


CARDIFF.—New oftices at the Docks (£20,000. Н. Budgen, architect. 


DONCASTER.-—New Primitive Methodist Church, Thorne. W. G. Smithson, 
architect, 13, Bond Street, Leeds. 


EARBY.—Weaving shed for the Earby Weaving Shed Co. Apply to the 
Secretary. 


ILFORD.--E.L. wiring and fittings for Water Lane school. C. J, Dawson, 
architect, 11, Cranbrook Road, Шота. 


LEADGATE (Co. Durnam).--New public schools. G. T. Wilson, architect, 21, 
Durham Road, Blackhill, R. .O. 


LEEDS (Lower WonTLEY!.—Additions to Standard Works for Wm. Fox and 
Co. Howdil) & Howdill, architects,7, Oxford Row, Leeds, 


LEVENS8HULME.—Rcbutlding " Pack Horse Hotel, Stockport Road. М.Н. 
Hacking. 60, Blacktríars, Manchester, architect. 


LEWES (AL Are ron). — Pnblie elementary tohoel. F. J. Wood, County 
Surreyer 


LIVERPOOL. —Convalescent home, Freshfield. Estates Office, Birkdale, and 
C. J. Weld-Blundell, Blundell House, Campden Hill, Kensing- 
ton, London, W. 
Large licensed premises for Cain & Son in Lime Street. Henshaw 
and Sons, builders, Chatham Hill, Liverpool. 
LONDON (Wanpswortg).-~ Parish Hall. W. Johnson & Co., Ltd., Wandsworth 
Common, builders. 


(STREATHAM).—Schoolrooms, &c., in connection with Baptist 
cB. Battley Sons & Holness, 21, Old Kent Road, B. E., 
»uilders. 


(WinrrEcHAUEL).—Buildings on site of Nos. 42-46, Hanbury Street. 
J. Ne Moore-Smith, 14, Union Court, Old Broad Street, E.C.. 
architect. i 


(WaANDSWOKTH).—Additions to Acme Laundry, 226, Garratt Lane 
Wandsworth. 

(TotTENHAM).— Stores and stabling for Truman, Hanbury & Co., 
brewers, Brick Lane, E. 

(RENSINGTON!.- -Additions to Nt. Andrew's Mission Hall. E. Н. 
Bullock, 3, Raymond Buildings, Gray's Inn, W.C., architect. 
(WeEsTHOURNE GRove, W.).--Two shops. J. A. L. Gimblette, 118, 

Westbourne Grove, W., architect. 
(Torik&NHAM).-— Store in High Road, for Edmonton Co-operative 
Bociety, Ltd , 57, Church Road, Tottenham. 

(MARYLEBONE).— Buildings. H. Horton, 199, Piccadilly, architect. 
(Victoria Dock Roap, E.).— Billiard saloon (£1,458). J. M. H. 
Gladwell, Essex House, High Street, Stratford, E., architect. 
(Forrst Gate, E.).—Additions to Methodist Church (21,192). G. 
Barnes & Son, 5, Clement's Inn, Strand, W.C., architects. 
(Bowes Park, N.).—Congregational Church (25,000). P. Morley 

Horder, 148, New Bond Street, W., architect. 
(STRATFORD, E.).—Timber factory (electric power to be used). 
Shurmer & Sons, Clapton, builders. 
шк Concert hall and billiard room. W. Wadman, Perry 
ill, S.E. 
(Lewistam).—Additions to laundry. S. J. Jerrard & Sons, Horton 
Street, Lewisham, builders. 
(LEWisHaM.) -Hall and club room. Victor Wilkins, 24, Finsbury 
Square, E.C., architect. 
(Lewisnam).—Forty-nine houses. Norfolk & Prior, architects, 
Catford, S. E. 
MANCHESTER. New municipal baths in Harpurhey. City Architect. 
New warehouse in Granby Row, for Messrs. Oxendale & Co. 
Architect, H. Goldsmith, 68, Faulkner Street, Manchester. 
NEWPORT (Mo.). Shops and arcade. Chas. D. Phillips, owner, New- 
port (Mon.). 
NOTTINGHAM.—Extension of Welbeck Hotel (£5,000 to £6,000). Home 
Brewery Co., Nottingham, owners. 


OLDH AM.—New factory for the Iris Spinning Co. Apply to the secretary. 

PENTRE (Ritoxppa).—County Court Offices. W. D. Morgan, Pentre, 
architect. ` 

PONTEFRACT. -Variety hal. Garside & Pennington, architects, Ropergate 
House, Pontefract. 


PURDYSBURN (Co. Down).—Lunatic Asylum, Villa Colony. Scheme under 
the consideration of the Finance Committee (£75,000). 


ROTHERHAM.-Higher school (£13,000), and extensions to Grammar School 
(£7,000), to be carried ont by T.C. 

RYE (SvssEx).— Grammar school. G. Ellis, builder, Rye. 

ST. ALBANS.— Workshops for the Midland Railway Company. Engineer, 
Derby Station. 

STROOD (RocnrsTEn.--New Railway Station S. E. & C. Rly.) (£4,800). 
Wallis & Sons, builders, Hart Street Works, Maidstone. 


SUNDERLAND.- New Presbyterian Church, Roker. Cackett & Burns Dix, 
architects, Pilgrim House, Pilgrim Street, Newcastle-on-Tyne. 


TICKHILL and MALTBY. —Station buildings for the South Yorkshire Joint 
Railway. E. Parry, engineer, 28, Park Row, Nottingham. 

TODMORDEN.—New spinning mills (180,000 spindles). Proprietors, the Hare 
Spinning Co., Ltd., newly formed. 

TONYPANDY. - Rebuilding Cross Keys Hotel, Dunraven Street. J. T. Jenkins, 
Porth, Rhondda, architect. 

TUNSTALLI, (Starrs.).—New public schools, Summer Bank. A. R. Wood, 
architect, Tunstall. 

UPPER PARKSTONE (DonsrTi.—Bnptist Tabernacle (£3,000). Lawson and 
Reynolds, architects, Bournemouth; Jones & Seward, builders, 
Westbourne. 

WASHINGTON (Co. DvrHam).—New public schools. J. W. Hanson, archi- 
tect, 79, King Street, South Shields. 

WESTHOUGHTON. — New industrial works. J. Haworth, Slack Lane, 
Westhoughton. 

WIGAN.—Weaving mill at Pemberton. R. Pennington, Malvern Chambers, 
Library Street, Wigan. 

WOLVERHAMPTON.—Roman Catholic Pupil Teachers’ Centre. Sandys, 
architect, Statford. 

Extension of Spring Vale Steel Works (clectrically equipped). 


Manufacture of Calcium Carbide.— French patents 
have been taken out by А. J. Petersson for improvements iu the manu- 
facture of calcium carbide. Inthe first specitication the autbor 
describes a method of charging the furnace with alternate quantities 
of lime and carbon instead of mixing the raw materials beforehand. 
The charge is introduced in such conditions that the carbon is 
chiefly brought into contact with the electrodes, while the lime is 
kept as far as possible away from them. | 
efficiency ої the process is in no way reduced by working in this 
manner, whilst the consumption of electrodes is reduced to a mini- 
mum. In a second patent the inventor describes а somewhat 
similar method of cbarging the furnace, the lime and coal being 
introduced in columns or layers. The electric current 16 
caused to pass through the layers of coal, when the volatile con- 
stituents are ignited and their flame serves to heat the lime before 
the latter arrives in the zone of reaction. The advantage claimed 


for this modification is that the carbon monoxide is utilised more 
advantageously than heretofore, it being only necessary to see that 
a sufficient quantity of air entere the furnace to burn the gesto 
carbon dioxide. : 


It is claimed that the . 
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THE WILLANS-DICK, KERR TURBO-GENERATOR. 


Тнвосан the courtesy of Messrs. Willans & Robinson and 
Messrs. Dick, Kerr & Co., we were enabled, on Friday last, 
to inspect some recent examples of these well-known con- 
structors’ turbo-generators at the Rugby works of the first- 
named firm. | 

In this connection, it is interesting to record that Messrs. 
Willans & Robinson have supplied or on order some 62 
turbines up to the present, of a total capacity of 90,000 K.w. 

The feature of interest on the occasion of our visit was a 
2,000-Kw. Willans-Dick, Kerr turbo-alternator, one of two 
built to the order of the Sydney Municipality. 

The specification for these machines was drawn out by 
Mr. T. Rooke, the electrical engineer to the Municipality, and 
tenders were publicly advertised for the plant in question. 


85° F. and 145° F. The turbines are arranged for a speed of 
1,500 R.P.M., and exhaust into а vacuum of 274 in. 

The air pumps for the condensers are of the Edwards 
three-throw type, running at a speed of 108 R.P.M., and 
driven through single reduction gearing by 22-B.H.P. three- 
phase motors running at 585 R.P.M. 

The Gwynne circulating pump is in each case capable of 
delivering 2,950 gallons per minute when working against 
а head of 22 ft., and is driven by a 35-B.H.P. three-phase 
motor running at 580 R. P. M. 

The alternators are of Messrs. Dick, Kerr's three-phase 
type, arranged for a pressure of 5,200 volts, 50 cycles per 
second, and to give an output of 2, 000 xw. when working 
on à power factor of *85. 


wap — 


WiLLANS-DickK, KERR 1,500-kw. '"l'UBBO-ALTERNATOR AT THE ISLINGTON ELECTRICITY Wonks. 


Before finally choosing his plant, Mr. Rooke made a 
tour of inspection of all the principal turbine installations 
in this country, on the Continent and in America, and that 
his choice should have fallen on a British design is in every 
way satisfactory. 

The complete contract for Ше work in question was given 
to Messrs, Dick, Kerr & Co., whilst the turbines and surface 
condensers were sub-let to Mesers. Willans & Robinson, Ltd. 
The interests of the Municipality of Sydney in this country 
are in the hands of Messrs. Preece & Cardew, who have 
witnessed the necessary tests on the plant prior to shipment. 

As already mentioned, the turbines are of a normal output 
of 2,000 Kw., and are arranged to give an overload of 
20 per cent. for periods of two hours.. To obtain the full 
load non-condensing, the turbines are fitted with pass- 
valves, | 

The normal working pressure at the boilers is 150 Ib. per 
8]. in, whilst the steam is superheated between limits of 


Each alternator has an exciter direct coupled on its shaft, 
the excitation pressure being 100 volte. 

The special features of the Willans-Parsons turbine are 
now fairly generally known, but attention might be drawn 
to the following points in which this type of turbine differs 
from others manufactured under the same licence :— 

Usually the three balance pistons are placed on the high 
pressure end of the turbine; Messrs. Willans & Robinson, 
however, consider it an advantage to dispense with the third 
and large diameter balance piston on the steam end, and to 
admit steam through the interior of the rotor to the low 
pressure end, which acts as the third balance piston. | 
: The body of the turbine is built up in three sections 
instead of being cast іп one piece; this enables the machin- 
ing of each section to be carried to а very much finer limit 
than would be possible if the complete case had to be 
machined in one length. 

The system of shrouded blading (now well-known) makes 

F 
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it possible to build up the blades in half rings to stock 
ready for assembling in the rotor and casing, and also allows 
of the use of larger clearances with the same resulting 
steam economy. | 

The governor gear is simple but effective. Oil and steam 
relays are omitted, and an ordinary centrifugal governor 
acts direct on to a throttle valve, as shown below. 


VIEW OF THE GOVERNOR GEAR, WILLANS TURBINE. 


The accessibility and general simplicity of the arrangement 
of the turbine are also important points. 

The rotors are all machined to yowo in., limits of 
accuracy both inside and outside; the end shafte on the 
steam ends of the rotors are also forged solid in one 
piece with the rotors, in all except the largest sizes of 
turbine. 

All the rotors and casings are * machined” after the 
blading is complete and in position, and it is a point of con- 
siderable advantage in favour of the shrouded blading that 
this should be possible, as it, of course, ensures accurate 
clearance. 

Absolute interchangeability of all corresponding parts of 
turbines of а similar size is guaranteed, including inter- 
changeability of the bladed rotors. This latter point might 
be emphasised, as it has hitherto been found impracticable 
to guarantee interchangeability of the rotors. An inspection 
of one of these rotors tends to convey the impression that, 
due to the large number of projecting parts, the obtaining 
of interchangeability necessitates working to very close 
limite. | 

Turning to the Dick, Kerr turbo-alternator, the most 
recent designs embody some improvements which are worthy 
of note. ! t d г 7 

As distinguished from many turbo-alternators of foreign 
origin, the standard Dick, Kerr alternator is of the salient 
pole type. | | | Ex | 

This construction with its lower magnetic. leakage in field 
and armature is conducive to better inherent regulation ; 
it enables machines to be designed with lower stator iron 
losses, and, in conjunction with the possibility of using a 
larger amount. of copper in the rotating field, increases the 
efficiency considerably. M. mM 

The mechanical design is such that the maximum stresses 
to which the material is subjected are never more than 20 to 
25 per cent. of the elastic limit of the material used, giving 


8 factor of safety between 4 and 5 ; the ventilation of the 
machine is also a special feature, although forced draught is 
not employed. 

A departure in the Sydney machine appears to be the use 
of solid end shields, which no doubt has a material influence 
in reducing the noice, and prevents dirt from being drawn 
into the machine. | 

Dick, Kerr machines of a similar design have already 
been supplied, or are being constructed for :—Bristol, Leeds, 
Glasgow, Hastings, Islington, Metropolitan Electric Supply 
Co., Midland Electric Corporation, St. Pancras, South Metro- 
politan Electric Supply Co.. Sunderland, Sydney (N.S.W.), 
West Ham, Lancashire and Yorkshire Railway Co., &c. 

The Sydney machine itself is designed to give an output 
of 2,000 Kw. when working with a power factor of °85. 

The stator is slot wound, with mica insulation. Special 
ventilating ducts are provided in the frame, and it is 
possible to slide the stator in.a direction parallel to the 
shaft, so as to uncover the rotor for easy inspection. 


Котов, 2,000-kw, Dick, KERR 'l'URBO-ALTERNATOR. 


The rotor body is built from a central solid steel casting, cast 
under pressure, with projecting poles. This central body is 
machined and bored out to a diameter larger than the shaft, 
and attached to the latter by two cross-shaped pieces at each 
end of the central body. The pole tips are laminated, and 
are dovetailed into the steel casting of the central body. 

The field winding is of solid copper strip, wound on 
edge, insulated between the turns by means of paper and 
mica, and supported in а special copper spool with heavy 
insulated flanges. The spools, after being formed and 


Stator, 2,000-Kw. Dick, KERR TURBO-ALTERNATOR. 


insulated, are subjected to hydraulic pressure in the axial 
direction, of about 50 per cent. above the pressure to which 
they would be subjected from centrifugal action in normal 
running ; the terminal leads are composed of very thin and 
flexible copper strips. Between the spools, special wedges 
provide against the horizontal component of the centri- 
fugal force, which tends to open the spools. 


Ve 
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ELECTRIC TRAMWAYS AT DUMBARTON. 


THE inauguration of the Dumbarton electric tramway system 
took place on February 20th last. These tramways have 
been laid down and equipped throughout by Messrs. 
Crompton & Co., for the Electric Supply Corporation, who 
hold powers for running them under the Light Railways 
Act. 

The system serves the principal streets of the town, and 
runs to the borough boundary in three directions. 

The track is principally single-line with turnouts, but 
double - line is laid in some sections of the principal 
streets. 

The rails, of manganese steel, weigh 90 lb. to the yard, 
апа аге laid to a gauge of 4 ft. 73 in., on concrete founda- 
tions, the roadway being finished with Whinstone seta. 


The points and cross-overs are of cast-steel, supplied by 
Messrs. Hadfields, of 
Sheffield. 
Difficulties in con- 
struction were en- 
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CURVES SHOWING GUARANTEED AND ACTUAL STEAM AND WATER 
CONSUMPTION OF THE SYDNEY TURBINES, 
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shell of the collector 
ring. The leads from 
the fields coils are 
protected by means 
of special metallic 
caps, which are fitted 
over the shaft and to 
the end of the rotor 
body. The connec- 
tion of the leads to 
the collector rings 
is also protected by 
a special cap, which 
is easily removable 
for inspection if 
necessary. 

The brushes аге 
of special gra- 
phite of very low 
friction, co-efficient 
and high conduc- 
tivity. — 

The design of the 
machine. embraces 
sizes from 500 up to 
10,000 Kw., and the 
Variation in periodi- 
city which obtains anywhere imposes 
no special difficulties in construction. 
Already machines have been supplied 
under extremely varying conditions 
of periodicity and voltage; in one 
case the conditions calling for a 
single - phase machine at a periodicity 
of 100. 

Mr. Izod and Mr. Fox, of Messrs. 
Willans & Robinson, gave the visitors 
a most instructive and exhaustive dis- 
sertation on every possible detail con- 
nected with the construction of their 
turbines, and Mr. Н. Scholey briefly 
alluded to the special features of the 
already well- known Dick, Kerr gene- 
rators, 

In conclusion, we are indebted 
lo the two firms interested for the 
opportunity which the visit afforded of 
semg and recording the recent im- 
provements in their machines, as also 
for the excellent illustrations which we 
reproduce, | 
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DIAGRAM SHOWING ARRANGEMENT OF THE WILLANS T'URBO-GENERATOR 


AND AUXILIARY PLANT. 
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cient head- room for 
the cars. It was also 
necessary to erect a 
new steél girder 
bridge to carry ‘the 
track across Graggies 
Burn. | 

Separate trolley 
wires are provided 
for up and down 
traffic, of 2/0 section 
and grooved; and 
the steel tubular 
poles are minus the 
usual cast-iron bases. 

The overhead 
System is fed from 
three feeder pillars 
connected to a trunk 
main on the power 
station; and the 
B.M.R. system of 
signalling is provided 
at, certain places. 


EXTERIOR ОЕ THE POWER STATION AND CAR SHEDS, DUMBARTON. 
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STREET VIEW, DUMBARTON, SHOWING TRAMWAYS. 


At the present 
time six. сагв аге 
running: these are 
of the four-w heel 
type, with radial 
trucks, each car 
seating 56 pas- 
sengers and being 
provided with а 
top cover. The 
car equipments in- 
clude two 90-1.H.P. 
motors. and con- 
trollers of the 
Westinghouse type. 

The gauge of the 
track and general 
design of the cars 
corresponds with 
those features of 
the Glasgow under- 
taking, it being in- 
tended at an early 
date to connect this 
tramway system 
with that of Glas- 
gow through the 
Dumbarton County 
Tramways, for which powers have now 
been obtained. 

The power station is designed for sup- 
plying energy for lighting and motive 
power purposes in the town as well as for 
the tramways. [ts equipment includes 
three direct-coupled sets, two having an 
output of 185 KW. and one of 50 кї. 
The engines are of the Belliss compound, 
two-crank enclosed type, working at 180 
lb. steam pressure and exhausting to 
atmosphere. | 

The generators are Crompton multi- 
polar open-type machines, designed to give 
from 480 to 550 volte pressure. 

An important feature of this station is 
the use of storage batteries and automatic 
reversible boosters for regulating the load 
on the generators and the pressure on the 
bus-bars. These boosters work on the 
* Orompton-Mackintosh " system, and 
enable the battery automatically to provide 
for the fluctuations in the load, keeping 
the load on the generators constant 
throughout the day. 
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CROMPTON MOTOR-DRIVEN FEED PUMPS AT THE GENERATING STATION. 


There are two separate switchboards, one for the lighting 
and the other for the traction system. 

The whole of the circuit breakers on both boards are 
Messrs. Crompton's “ C.B.H.” free handle type, and operate 
with overload or reverse currents in the case of the gene- 
ratore, and overload only for the feeders. 

The connections between the dynamos, feeders and 
switch-gear are of bare copper secured to porcelain in- 
sulators. 

Another storage battery is installed for use in conjunction 
with the three-wire lighting system, and two balancer- 
booster sets are provided for enabling these lighting batteries 
to be charged and discharged without the use of regulating 
cells, and also to compensate for the inequalities of load 
on the two sides of the system, the balancing machines 
being powerful enough to drive the boosters at their normal 
rated output, in addition to giving an out-of-balance current 
of 30 amperes. 

Two Babcock & Wilcox water-tube boilers, each capable 
of evaporating 6,000 lb. of water per hour, and provided 
with superheaters and Bennis chain grate stokers are installed 
in the boiler house. 

Water is supplied to the boilers through a “ Worthington ” 
feed heater by three electrically-driven pumps. These are 
of the double-acting plunger type, connected through self- 
contained worm 
gears to Cromp- 
ton " enclosed type 
motors. The 
combined efficiency 
of these pumps is 
over 60 per cent. 


Liverpool.—The 
Tramways and Elec- 
tric Powerand Light- 
ing Committee has 
reported to the City 
Council, in connection 
with the suggested 
institution of a series 
of motor omnibuses 
on one of the routes, 
that the time has 
s not yet arrived when 
„*% — this class of vehicle 

т — could be operated in 
the city with any 
hope of. financial 
success, owing to the 
steep gradients. 
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Vigw OF THE GENERATING PLANT, DUMBARTON ELECTRICITY WORKS. 
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THE BOW TROLLEY. 
By GERALD HOOGHWINKEL, M.I.E E. 


AnotT once а year one of the electrical papers contains a 
short notice about the real or imaginary advantages or defects 
of the sliding contact bow. The writer has on several 
occasions challenged a discussion by practical engineers, 
preferably with some knowledge or experience of the bow, 
on its merits, but the only results from an article in the 
American Street Railway Journal were an editorial veto and 
a warm defence of the American born wheel trolley. 

It would be useless, aud bordering on monotony, to repeat the 
various results obtained on many thousands of miles of urban 
and inter-urban electric tramways in Germany and elsewhere, 
results which have been confirmed by the only application in 
this country—viz., Sheerness, where the bow system was 
inaugurated by the writer some five years ago. 

The writer hopes not to trespass on the Board of Trade 
inspector's official reticence, by stating that at the trial trips 
that gentleman expressed his complete satisfaction, especially 
on the point of safety from de-wiring. Nearly 80 per cent. 
of the accidents with overhead wires, сап be traced to de- 
wiring of the trolley. With single-decked cars the complete 
absence of any turning or handling of the current collector 
is also, especially with heavy traffic, а decided advantage. 
The question of wear of wire and trolley is a debateable one, 
and may be left to the last. 

One of the most important points, however, is the light- 
ness and simplicity of the overhead construction. This 
tends to become heavier and heavier, and in towns like 
Liverpool and Manchester becomes a veritable black canopy, 
giving rise to many mishaps if stringent and periodical in- 
spection is not enforced. With simplicity and lightness due 
to the shape of the contact and the lesser pressure which is 
required to retain contact, comes a reduced number of poles 
and reduced costs. This may not seem much, but I have found 
that on an average, taking over 20 large towns on each sys- 
tem, a saving of over 20 per cent. in poles and over 35 per 
cent. in overhead material could be made. As to the 
appearance, anybody will admit that the absence of frogs 
and heavy switches would materially improve the aspect of 
опг equares and street crossings. Anyone who has visited 
the cities of Cologne, Amsterdam or Frankfort will testify to 
this point. 

The writer's real object, however, in writing this short 
communication is to refute the few remarks by Mr. Eugen 
Eichel, which were reprinted in the May 24th issue of the 
ELECTRICAL REVIEW, from the reel Railway Journal. 
Mr. Eichel especially mentions Saxony and Dresden, as 
if the bow was only used in that Kingdom, and that, 
because of its being a local product. The bow was 
first used in Dresden, but has since been installed in 
all the towns where tramways were constructed by 
Messrs. Siemens & Halske, and even in cities where the 
work hag been done by their rivals. The reason why its use 
was not extended to all towns was a patent question at first, 
and later on, merely a question of commercial tactics. 
However, for mining locomotives, high-voltage current 
collection, high-speed railways, and such applications other 
than tramways, nearly all the most important Continental 
manufacturing companies have adopted the bow trolley. 
In such important cities as Amsterdam and The 
Hague, where the authorities had no preference, and 
where the choice was made after exhaustive inspections 
and studies, the bow system has been installed, and the 
overhead construction in these cities is neater and far more 
pleaging than anything to be found in this country or in the 
States. In the cities above referred to, where the writer acted 
as adviser to the tramway company, the installation was not 
carried out by the Siemens firm. 

The assertion that the Schuckert Co. before its amal- 
gamation with the Siemens Co., issued a pamphlet stating 
that the trolley bow (which at that time was exclusively a 
Siemens patent) caused abnormal wear on the overhead wire, 
is surely no conclusive argument. The writer, who bas had 
& good deal of experience with the erection and maintenance 
of bow trolley installations, can place as evidence against 
this statement the experiences of many managers of tramways. 


їп such towns as Frankfort, Mannheim, Cologne and 
Dresden, where, after from six to eight years, the wear on 
curves was not more than 1 mm. The same applies to the 
remark that the aluminium strip is too soft and wears away 
quickly. One of the two must wear, of course, and it is far 
cheaper to put the duty on the aluminiam strip, which can 
be renewed at a very small cost (18.). Also it must not be 
forgotten that formerly overhead wire was merely a copper 
bar, perhaps once drawn, but now properly drawn wire 
presents a much harder surface. At curves, the advantages 
of the bow are obvious—no side wear due to wheel flanges, 
no hammering by the light bow, pressing against the line 
with only slight pressure (about 8 to 10 lb.). The absence 
of hammering at the ears (only a small mechanical ear being 
used) does away with one of the principal causes of frequent 
repairs, renewals and sparking, broken wires, &c. The slight 
staggering of the wire is surely no objection. The time 
and trouble taken with the erection of the line at curves 
and elsewhere is much less than with a properly constructed 
wheel trolley line, owing to the smaller number of points 
of suspension, pull-offs, &c. 

But the most important point raised by Mr. Eichel, 
is that the bow is only suitable for low-speed small 
power lines, and that the collecting capacity is limited 
to 50 amperes while running. Now, among the many 
towns where the bow is used, and where the average 
speed is higher than the average speeds we are used to over 
here, the writer would mention three cases, which repre- 
sent the cross-country heavy service line so popular in the 
States. 

One is the Dusseldorf-Crefeld line constructed in 1899, 
the Berlin to (‘barlottenberg line, and the line from Amster- 
dam to Haarlem constructed in 1905. On these lines heavy 
double bogey cars of the American type are used with a 
500-600-volt overhead line. The maintained speeds vary 
between 28 miles on the Dusseldorf line to 36 miles on 
part of the Amsterdam-Haarlem line. It is evident that 
the current collecting capacity of the bows on these lines far 
exceeds 50 amperes per bow, and, of course, for such long 
cars two bows should always be used. 

Recently a 1,000-volt continuous current trolley line was 
inaugurated between Cologne and Bonn, and that voltage 
is most appropriate for cross-country lines. At that 
voltage the limited collecting capacity of the bow completely 
disappears. 

A reconstruction of the overhead lines in most of our 
large cities and the equipment of our cars with trolley bows 
is not. such an enormous undertaking after all, seeing that a 
bow can run at a pinch on a line constructed for a wheel 
trolley. The aspect of our squares and street crossings 


would thereby be much improved. 


CONTRACTS OPEN and CLOSED. 


\ 


OPEN. 


Adelaide (S.A.).—July 10th. Тһе Postmaster-General 
requires tenders for 5 miles of insulated copper wire, two switch- 
boards, two lightning arrester boards, 500 No. 2 Leclanché cells, 12 
differential galvanometers, 15 electromagnetic (transmitters, six 
plug pattern registering boxes, 500 copper tapes, 5,000 copper 
binders.  Particulars may be obtained st the Commonwealth 


Offices, 72, Victoria Street, Westminster. 

Belfast.—June 15th. Coal bunkers and electric travel- 
ling crane for the Corporation. See “ Official Notices” May 31st. 

Darlington.—Steam and exhaust pipes. Sce Official 
Notices " to-day. 

Dartford.— June 11th. Annual supplies (oils, meters, 
cut-oute, cable, stores, etc.) for the U.D.C. Bee “Offcial Notices " 
May 17th. 

Dublin.— June 18th. Sub-station switchboards, trans- 
formers and accessories for the Corporation Lighting Committee. 
See “ Official Notices May 31st. 

Easthourne.—June 29th. 
water-tube boiler, steam and water piping, for the T. C. 
"Official Notices" to-day. 

Hackney.—Tenders are to be invited for (1) the wiring, 
eto, of the Central Library, and (3) the purobase of discarded 
Worthington pumps and sorap metal. 


Supply and erection of 
See 


AE 
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II ford.— June 11th. Repair and maintenance of battery 
for the U.D.C. See “ Official Notices " May 24th. 


Limerick.—June 11th. Stores for the Electricity De- 
partment. See “Official Notices" May 10th. 


L.C.C.—June 11th. Electrically-operated car traversers. 
See Official Notices“ May 24th. s, 


L.C.C.—June 11th. High and low-tension switchgear 
for five tramway sub-stations. See Official Notices” April 26th. 


L.C.C.—June 11th. High and low-tension cable. See 
„Official Notices“ May 31st. 


London, E.C.—June 24th. Electric light installation 


for the stage of the Central Club Society, Ltd. бее Official 
Notices ” to-day. 


London.—HackxEYv.—June?7th. Electric light instal- 


lation for the Central Public Library. See Official Notices“ 
to-day. 


London.—June 11th. The South Indian Railway Co. 
requires tenders by June 11th for electrical stores. Drawings (5s. 
per sheet), and specitication (20s.), шау be inspected at the offices of 


the company, 55, Gracechurch Street, E. C., or at that of Sir George 
B. Bruce, Westminster. 


Manchester.—June 15th. Twelve months’ supply of 
motors and motor-starters, meters, &c., for the T.C. See Official 
Notices " to-day. : i 

Melbourne (V.).—June 20th. Supply of 435,000 flame 
and 24,000 ordinary carbons. See Official Notices“ to-day. 


New South Wales.—June 12th. The Postmaster-Gene- 
ral requires tenders for 91,500 insulators, 1,800 telephones, 80 
combination telephones, 85 Secrephones, 150 coin attachmente, 
100 junction switches, 1,000 metallic plugs, 600 switching cords, 
140 miles of copper wire, and 135 tons of galvanised iron wire. 


Particulars may be obtained at the Commonwealth Oflices, 77, 
Victoria Street, S.W. 


Portsmouth.—June 24th. Supply and erection of 


1,000-Kw. turbo-alternator, with condensing plant and accessories. 
for the T.C. See Official Notices" to-day. : 


Queensland.—June 24th. Supply of Post and Telegraph 
Stores. See Note in this column May 17th issue. 


Servia,—The municipal authorities of Schabatz are 
inviting tenders until the 28th inst. for the establishment of a 
central electric lighting station in the town. 


South Australia.—July 31st. Тһе Postmaster-(eneral 
at Adelaide requires tenders by July 31st for 12 annunciators, 2,000 
Leclanché cells, 12 tubular indicators, 150 bars 4-oz. granular 
carbon, 784 condensers, 72 conductor corde. 1,000 receiver cords, 
40 cut-outs and plugs, 12 milliammeters, 48 mouth-pieces. 96 ear- 
pieces, 100 receivers, 50 registers, 45 switchboards, 204 switches, 
five lightning arrester boards, 24 condenser telephones. 200 tele- 
phones (table sets). 500 telephones (magneto wall sets), six portable 
telephones, 24 transformers, four resistance boxer, 12 local soundere, 
40 miles copper wire, 2:3 tons galvanised iron wire, 39, 000 insulators, 
55,000 copper pipes, 55,000 copper binders. 


Spain.—Tenders have just been invited by the municipal 
authorities of Salvatierra de los Barros (province of Badajoz) for 
the concession for the electric lighting of the town. 


Spain.—Tenders are being invited until the 30th inst. 


for the construction of an electric tramway in the town of San 
Sebastian. 


Spain.—The municipal authorities of Deva (province of 
Guipuzcoa) are inviting tenders until the 16th inst. for the 
electric lighting of the town during a period of 10 years. Par- 
ticulars may be obtained from, and tenders are to be sent to, El 
Secretario del Ayuntamiento de Deva (Guipuzcoa). 


Swindon.—June 17th. Tramway tickets and punches, 


and advertisements on tickets and tramcars. See “ Official Notices“ 
to-day. 


Walthamstow.—June 14th. Cables for the U.D.C. 
See “ Official Notices" to-day. 


Wimbledon.—June 17th. Flame arc lamps and lamp 
columns for the Corporation. See Official Notices" May 31st. 


CLOSED. 


Acerington.—The Т.С. has accepted the tender of 
Messrs, Callender's Cable & Construction Co. for the supply of three 
feeder boxes; that of Messrs. W. T. Glover & Co. for cable; and 


that of Messrs. Simpson Bros, of Hapton, for the electric light 
installation at the new library. 


Barking.—The Electricity Committee has accepted the 
following tenders :— 
British Westinghouse Co.—Rotary converters and transformers. 


British Thomson-Houston Co. -Switchboardg. 
Western Electric Co.—Cables. 


Bolton.— The Corporation Electricity Committee on 
May 30th accepted the following tenders :— 
British Westinghouse Co.- 2,000-kw. rotary converters. 


Herbert Morris & Bastert.— Travelling erane. | 
Mr. W. Gornall.—Erection of Duncan Street sub-station. 


Colne.—The T.C. has accepted the tender of Messra, 
Dick, Kerr & Co., Ltd., for the supply of a generating set, at £2,350, 
and for certain equipment for balancing purposes and to generate 
alternating current, £130; and the tender of Messrs. Galloway, 
Ltd., for the supply of a boiler, at £670. 


Derby.—The T.C. has accepted the tender of Messrs. 
Е. Green & Sons for economiser renewals, at £50; that of the 
Electric Construction Co., Ltd., for a switch panel, at £55 10s.; 
that of Mersrs. Johnson & Phillips, Ltd., for cable, at £1,345; that 
of Messrs. Meldrum Bros., Ltd., for forced draught plant, £168 7s. ; 
that of Mr. G. F. Tomlinson for the construction of the Nottingham 
Road tramways, £19,575; and that of the British Thomson-Houston 
Co. for three double-deck cars, at £592 each. 


* 
Glasgow. — The Tramways Committee of the T. C. has 
accepted the following offers for stores, among others: — 
Axles, steel tires and steel Wheels. Glasgow Railway Engineering Co.; 


Brown, Bayley's Steel Works, Ltd. ; John Baker & Со. ; and Hadfield’s 
Steel Foundry Co. 


Chilled iron brake blocks and car-wheels.— Miller & Co. 
Carbon brushes.—Le Carbone. 


Rubber and asbestos goods.—Clyde Rubber Works Co.; George M'Lellan 


and Co. 
Galvanised wires. -St. Helens Cable Co. 
Vuleabeston flanges and washers for controllers.—London & Clark. 
Giant strain insulators. — London & Clark. 
Mica V rings for commutators.—Gceoryze Schutz & Co. 
''elephone repair parts.—Ericsson-Bell Telephone Co. 
Motor-generator testing set.—Siemens Bros.’ Dynamo Works, Ltd. 
Telephone test cable. — W. T. Glover & Co. f 


Halifax.—The tender of the Chloride Electrical Storage 
Co., Ltd., to renew the storage battery at the electricity works, at a 


cost of £1.710 (lesa an allowance of £510 12s. for old material), has 
been accepted. 


London.—The Thames Conservators on Monday accepted 
the tender of the Vulcan Electric Co. for the installation of electric 
power at the Port of London Wharf. The price was not disclosed. 

BERMONDSEY.—The B.C. has accepted the tender for the supply 
of 500 yards paper-insulated lead-covered 05 by 05 by 25 sq. in. 
triple-concentric low-tension cable, of Messra. Johnson & Phillips, 
Ltd., at £96; and for a 20-H. p. motor for the destructor fan, that of 
Messrs. Crompton & Co., Ltd., at £77 5s. 8d., less £13, expenditure 
already incurred for 13 weeks’ hire. 

Еот.нлм.--Тһе B.C. has. after testing samples, accepted the 
tender of Pestalozzi & Co. for the annual supply of carbons. 

Sr. Pancras.—The B.C. has accepted the tender of Mr. H. 
Tuchman for arc lamp carbons for the ensuing year, at £771 15s. 

MARYLEBONE.— The B.C. has provisionallv accepted the following 
tenders:—St. Helens Cable Co., for the supply of cables for con- 
necting the ninth turbine with the switchboard, at £460; Messrs. 
W. H. Allen, Son & Co., for centrifugal pump, at £765. For this 
item there was only one other tender. that of the Worthington 
Pump Co., at £773. . 

1втлдхстох,—'Тһе B.C. has accepted the following tenders :— 
E. P. Allam & Co., electrically-driven fan for use in connection 
with the cooling towers, £281 10s.; Electrical Co., Ltd., annual 
supply of meters. 


Luton.—The T.C. has accepted the following tenders for 


additional plant for the electricity works :— 


W. H. АПер, Son & Co., Bedford. Engine and dynamo, £2,600. 
Hayward, Tyler & Co., Luton. - Pump and motor, £185. 


Maidstone.— The T. C. has accepted the tender of Messrs. 
Dick, Kerr & Co., Ltd., for the supply of a new engine and dynamo, 


at 22,850, and that of the Underfeed Stoker Co., Ltd., for a 
mechanical stoker, at £701. 


Plymouth.—Messrs. Thermit, Ltd., have received the 
order for welding joints and апсһогїпр in connection with the 
Mannamead reconstruction of the Corporation tramways. 


Victoria.—Postmaster-General's department, 7,000 mag- 
neto telephones, wall sets, £20,912, for Melbourne; 250 ditto for 
Adelaide, £747. C. J. Bateam & Sons, Melbourne; 1.150 ditto for 
Brisbane, £3,435. Paton & Russell, Sydney ; 600 ditto for Perth, 
£1,792, J. M. Ferguson, Ltd., Perth. Two special ear-pieces to be 
fitted to each of these telephones, at 12d. each. 


Weston-super-Mare.—The U.D.C. on Friday accepted 
the tender of Messrs. R. Н. B. Neal, Ltd., of Plymouth, for ап 


electrically-driven underground pumping installation in connection 
with the sewage works. 
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FORTHCOMING EVENTS. 


Saturday, June Rth.—At 2 p.m. North of England Institute of Mining and 
Mechanical Engineers. General meeting at the Wood Memorial 


Hall, Newcastle-on-Tyne. 
Thursday, Friday and Saturday, June 18th to 16th.—Meeting of the Institution 


of Mining Engineers at Burlington House, London. The visits 
include one to Park Royal generating station of the G.W. Railway. 


NOTES. 


Speed Regalating Shunt Resistances for Motors.— 
The ordinary arrangement of speed-regulating resistances for shunt 
motors is shown in fig. 1. In order to prevent the possibility of 
starting the motor with a weakened field, the starting and 
regulating switches should be interlocked in some] way such 
that the starting operation can only be carried out when 
the full strength of tield is in use. In the case of small high- 
voltage motors, the resistance constructed as in fig. 1 becomes an 


fj f) 7 7 
start Ф () 
Starter 
Ji Armature А 
Armature 8 @ О 
Ó ү [жиш t, 
L ave 
t. a 
: Regulating f resistance ^^ 
Regulating resistance . 
Д | 5 bp 
Shunt Shunt 
Fic. 1. Fis. 2 
expensive item, and J. Wagner points ont in а recent number of 


the Bit rolechntscli. Zeitschrift that a considerable reduction in cost 
can often be obtained by arranging the resistance as in the case of 
a potentiometer (fig. 2). ‘he resistance n is here placed right 
«rss the supply voltage E, and the shunt winding s lies in 
parallel with а variable part « of theresistance. Using the lettering 


on the diagram. - 
к= а band i = й + 2, 


Lb 8 | f 

aleo 5 1 „and а = 68, 
[2 № . 
or i= (4 1) 4 


З : Я „. 
from which a is approximately equal 10 8 & : 


S } Е 
= » = oximat . 
i = fa = approxima ely ,, 

In other words, the current in the part a of the resistance is 
approximately constant. Taking, as an example, the case of a 440- 
wit motor having a field resistance s = 520 ohms. a maximum 


shunt curreut of Be = ‘ND amps. aud a minimum current of 13 
) 

amp. the regulating resistance with the ordinary connection 

(tig. 1 will be | 

44) — 520 = 2,880 ohms, 

13 

Although this carries only a small current, the mechanical arrange- 

ment will be clumsy and expensive. If the arrangeinent of tig. 2 


is adopted, a resistance of, sav, two-thirds as much (= 1.700 ohms . 
can be safely used. 
R = 1.700. 5 = 520, 13 = 85 to 13 amp. 


For the maximum field current б = 0 anda = в, and 


520 ; 
о == + 1) х 85 = 1:11 amps., 
i eas 
or the total shunted current is 30 per cent. more than before. 
MU 2 36 amp. ана is almost constant. 
1,700 

speed i= 0 + ty = 26 + 13 == 39 amp., 

or about three times as much as in fig. 1, but this increase represents 
only a very small drop in etliciency. Thus, if the maximum shunt 
loss ‘at “85 amp.) is З per cent. of full load. the loss with the 
arrangement of fig. 2 at the maximum speed will be— 


At the highest 


у = 


39 
. Il. = 1'4 per cent. 
03 x 85 pe ’ 


against about `5 per cent. with the older method. The reduction 
of cost will, in many cases, amply justify such а small change in 


efficiency. 


Institution and Lecture Notes. — EI. ECTRICAI, SUR- 
VEYORS SOCIE TN. — The third meeting of this society (consisting of 
surveyors attached to the various fire insurance companies) was 
held on May 27th. Mr. A. Richardson presided, supported by the 
hon. secretaries (Mr. B. Chatterton and Mr. A. C. Cockburn), and 
upwards of 20 members. The subject for discussion was 
“Flexibles.” After a long discussion the opinion of the meeting 
was taken, and it was unanimously agrecd—"' That, the use of 
flexible cord in places where hard wiring in conduit or wood casing 
could be used, should be very strongly discouraged." 

RONTGEN SOCIETY. At yesterday's meeting a paper was to be read 
by Mr. A. A. Campbell Swinton on “ Some Recent Investigations in 
Connection with Crookes Tubes.” The annual report was to be 
presented, and the election of officers to take place. 

Society or ENGINEERS.—On Monday evening last a paper was 
read on Working Experiences with Large Gas Engines,” by Mr. 
Cecil A. St. George Moore, B.A., Camb. 

RovAL Socrery.—Last night the following papers were to be 
read :—' The Mechanical Effects of Canal Rays," by A. A. Camp- 
bell Swinton; апа “ On the Velocity of Rotation of the Electric 
Discharge in Gases at Low Pressures in a Radial Magnetic Field,” 
by Prof. Н. A. Wilson, F.R.S., and G. Н. Martin. 


British Motor-Boat Club.—We have received from 
the secretary, Mr. R. B. Robinson, Craven Hotel, Charing Cross, 
W.C., a copy of the programme of the club for the season. One of 
the objects of the club is to promote the sport of motor-boat racing, 
not oniy round the coast at such places ав Cowes, Dover, Ostend, 
Burnham, Southsea, &c., but also on inland waters such as the 
Thames and the Broads. The Thames opening meeting and dinner 
were to be held at Nuthall’s, Kiagston-on-Thames station, on 
June 6th. One of the big events of the season, namely, the London 
to Cowes Race, takes place on June 22nd, and entries close 


on June 12th. 


New Electrical Society for Liverpool.—1t is proposed 
to start an electrical society tor the purpose of lectures, discussions 
and social intercourse. Interested parties are requested to send a“ 
stamped addressed envelope to Mr. S. Frith, of 77, St. Jobn's Road, 
Bootie, Liverpool, who will advise them of the preliminary 


meeting. 


Electro-Chemical Notes. — ELECrRoLYTIC COPPER 
IN Russta.—According to a trade report, the recent rise in 
price of copper from 15 to 20 or 22 roubles per pood 
has greatly stimulated the electrolytic copper industry in 
Russia. Hitherto only some 400,000 pcods have been consumed, 
but during the last year the amount nas risen to 600,000 poode, 
which is approximately half the total copper consumption of the 
country. ‘The amount of electrolytic copper manufactured in 
Russia is still very small. Oue factory at Penza is turning out 
3,000 poods per annum, and another at Moscow about 24,000 poods. 
A third factory, which has been working electrolytically for some 
10 years, has dealt for the last three or four years with Russian 
ore only. Within the last tew months this factory has been 
increased in size, and will shortly be capable of producing 100,000 
poods of electrolytic copper per annum. A fourth factory at 
Smejew, which was formerly treating some very low-grade ores, 
was closed about six years ago, as no profit could be made, but the 
plant is now to be brought into action again. 

ELECTRICAL SMELTING OF IRON ORES.— French patents have 
been taken out by A. J. Petersson for a somewhat complicated 
piece of apparatus in which iron ores of the oxide type are to be 
reduced to metal partly by the aid of electricity. The plant 
consists of a kind ot triple blast furnace, which is so fed with coal 
and ore that tbe coal forms a column in the centre of the furnace, 
and the ore lies at the sides. The column of coal 18 heated by 
means of two laterally disposed carbon electrodes to a temperature 
at which the ore is reduced to the metallic state. 'The carbon 
monoxide which is produced is drawn through the column of ore, 
and passes alternately to one or other of two regenerative chambers 
built on either side of the furnace, returning to the furnace near 
its base after passing through them, The metal collected on the 
hearth of the turnace is kept hot by an electrical induction process, 
In a second patent the apparatus is modified by omission of the 
regencrative chambers, the gases being burnt within the column of 


ore in the presence of air. 


Calcium Carbide Works in Ireland,—4A corres- 
pondent writes:—'' With reference to the paragraph under the 
above heading appearing in your issue of 24th inst., on page 840, it 
is stated thav:—' There are a number of water-powers in Ireland 
which might be used for the production of power for electro- 
chemical or electrotbermal operations. ' "There are very few 
such water-powers of over 100 E. P., во would you please vive parti- 
culars of any such operation that admits of being worked to advan- 
tage with 100 E. P.“ 

Our correspondent is mistaken as to the magnitude of the water- 
powers available. The paragraph quoted related to a plant of 
640 H.P., which is being doubled in size, and there are many other 
large powers available. Most electrochemical processes require 
considerably more than 100 H.P., but perhaps our readers know of 
some which can be carried on wita this power. 


—— 
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Electricity in Mining.—The Maritime and Penrhiw 
pits of the Great Western Colliery at Pontypridd are being com- 
pletely equipped with electrical plant for driving all the haulages, 
pumps and auxiliary machinery. At Maritime an electric winding 
plant is being put down capable of raising over 1,000 tons per shift, 
which, it is hoped, will be in working order by August. This, it 
is claimed, will be the first complete electrical installation, includ- 
ing electric winding, in this country. The Mold Collieries in North 
Wales are aleo putting down a complete electrical plant consisting 
of: Power station, electric haulage, and powerful electric pumps 
capable of pumping 4,000 gallons per minute. In both cases the 
collieries are acting on the advice of Mr. Gerald Hooghwinkel 
consulting ehgineer, of Westminster. 


Telegraph Switching: Metropolitan Intereommuni- 
cation Scheme.— With reference to this interesting scheme, which 
was described in our issues of May 24th and 31st last, we regret 
that no mention was made of the makers of the switchboard. The 
whole of the work, including the preliminary experiments, was 
carried out by Messrs. The British Insulated and Helsby Cables, 
Ltd., of Prescot and Helsby. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELzoTBICAL REVIEW posted as to their movements. 


Tramway Officials.— Mn. James WII. SO, late secre- 
tary to the Accrington Tramways Co., has been appointed general 
and traffic manager of the tramways under the Corporation at a 
salary of £200 per annum. 

The Blackpool Corporation Tramway and Electricity Committee 
has decided to recommend the increase of the salary of Mr. CHARLES 
FURNESS, electrical engineer, from £520) to £600 a year, and that 
of Мв. LANCASTER, the tramways manager, from £300 to £350. 


Central Station Officials.—Mr. T. Н. U. ALDRIDGE, 
M. I. E. E., municipal electrical engineer of Shanghai, who was in 
this country from March to November last year, has been awarded 
an honorarium of Tis. 1,500 (£217) in recognition of the work 
performed by him during his leave “in supervising the arrange- 
ments in England for station and plant development" Mr. 
Aldridge's department is, at the present time, carrying out exten- 
sions to the station which will extend it from the present capacity 
of 2,400 Kw. to 3,600 at the end of the year, and specifications have 
already been sent out for an additional 800-kw. turbo-alternator, 
which is to be installed next year, making a total plant capacity of 
4,400 KW., of which 1,200 will be for traction. In addition to this 
piant there is а 50-K W. motor-geuerator, and another of 300 kw. is 
now being, or has already been despatched from England. It is 
interesting to note that both the motor-generators are single-phase 
90-cycle 2,100-volt— p.c. 500/550 volts, and are for operating on the 
traction load from current from the a.c. alternators. Preparations 
are shortly to be taken in band for the erection of an additional 
power station outside the town, which will be, in the first instance, 
designed for 5,000 x w. turbo-driven plant. 

Mr. STRIKE has been appointed acting electrical engineer to the 
Launceston (Tas.) City Council, at а salary of £300 per annum, and 
Mr. GEO. McELWEE sub-station and test-room electrician at a salary 
of £150 per annum. 

The following staff changes in the Halifax Corporation Elec- 
tricity Department have been recommended: Mr. E. G. Love as 
assistant engineer, and Mr. ERNEST PRIESTLEY as steam plant 
engineer. 

The Belfast T.C. on the 3rd inst. unanimously approved the 
appointment of Mr. T. W. BLoxaM as city electrical engineer. 

The directors of the Great Eastern Railway have recently 
appointed Mr. H. W. Еңтн as electrical engineer to the 
company. Up to the present time Mr. Firth has been 
responsible (under the engineer of the company), for the electric 
lighting and power works, including the designing and carrying 
out of the new Stratford power plant, which has just started work. 
He will take over the telegraph department, in addition to the 
electric lighting and power installations, thus forming one com- 
prehensive electrical engineering department of this important 
railway. 

The staff of the Colchester Corporation electricity works on 
Saturday, presented a travelling bag to Mr. F. H. HUMPHREY, 
assistant engineer, who is leaving to take charge of the electric 
light installation at the White City," Manchester. 

To commemorate the event of Mr. W. J. WILLIAMs'8 wedding, a 
smoking concert was he'd at the New Herrington " Hotel on 
May 29th, when he was presented by Mr. Alington Johnston 
with a sectional bookcase and a silver cigarette case, suitably 
inscribed (these on bebalf of the staffs of the Durham Collieries 
Electric Power Co, and the Newcastle-on-Tyne Electric Supply 
Co., &c.) ; a tantalus stand was also presented by the engineers-in- 
charge of the Lambton power station, after which a select pro- 
gramme of music was rendered. 


Mr. FRED WILLIAMS, mains foreman for the past four years at 
Hornsey, was last week presented by the staff of the electricity 
department with a pendant barometer. Mr. Williams, who goes 


South to engage in private enterprise, carries with him the good 
wishes of the staff. 


General.— MR. Joux May, M. I. C. E., M.1.E.E., and Mr. 
G. W. Spencer Hawes, М.І E. E., announce that their connection 
with the firm of Messrs. Robert Hammond & Son having been ter- 
minated by mutual consent, they are now practising under the style 
ot May and Hawes, at Caxton House, Westminster. Mesars May aud 
Hawes' experience in the design, construction aud administration of 


electrical undertakings extends over a period of 17 years, and they . 


are prepared to deal in a consultative capacity with all classes of elec- 
trical engineering work; we wish them every success in their 
venture. 

Mr. Jos. Н. Evans, of Manchester, has been elected chairman 
for the ensuing year of the Manchester Branch of the Electrical 
Contractors’ Association. 


At the Oxford Commemoration on the 26th inst., the honorary 
degree of D.Sc. will be conferred upon Sir W. Ramsay, Sir W. Н. 
Perkin, and Dr. Lupwia Monp, amongst other well-known 
scientists. 


Obituary.— The death occurred, on May 29th, at the 
age of 66 years, of Mr. Epwin RgED BABBZETT, chairman of 
Messrs. Baily, Grundy & Barrett, Ltd., electrical engineers, of 
Cambridge. 


? 


NEW COMPANIES REGISTERED. 


Société d' Exploitation des Forces Motrices de l'Aveyron, 
Ltd. (93,494).—This company was registered on May 25th, with a capital of 
£26,000 in £4 shares, to acquire А concession granted by the Commune of 
Cordes (Tarn), France, belonging to Gabriel Dirit and P. Gadaud, trading as 
Dirit & Compagnie, and relating to the public and private electric lighting of 
the same Commune, pursuant to an agreement, date June 20th, 1908, approved 
by the Prefet of the Department du Tarn, all the rights under such agreement 
being made over to the company by way of “apport,” to transfer the hydro- 
electric factory at Contillon at La Guepie (Tarn et Garonne), with its existing 
appurtenances, the high and low tension lines, the tunne'ling and the trans- 
formers of the town of Cordes, at the present the property of the concession 
nires, pursuant to the said agreement, to work the said concessions for the 
electric lighting of Cordes and its environs, to work a flour mill to be 
erected at La Guepie, and to carry on all commercial, industrial, financial and 
other operations relating to the working of the same at La Guepie or elsewhere, 
&c. The first subscribers (each withone share) are:—P. Braby, 5, Arundel 
Strect, Strand, solicitor; J. R. Virslet, 21, Rue le Pelcher, Paris, avocat; A. M. 
Walker, 5, Arundel Street, Strand, W.C., solicitor; J. О. Stacey, 5, Arundel 
Rtreet, Strand, W.C., solicitor; б. A. Macdonald, 5, Arundel Street, Strand, 
W.C. solicitor; W. E. Game, 5, Arundel Street, Strand, W.C., clerk; and Miss 
E. P. Harrison, 20, Prince of Wales’ Mansions, Battersea Park, S.W. No 
initial public issue. The number of directors is not to be less than five or 
more than nine; the first are G. Dirit (managing director and technical 
director, as regards the carrying on of the electrical factory and flour mill); L. 
Daudibertieres (manager of electrical department); L. Descubes (manager of 
flour mill); and others to be appointed by the subscribers: qualification, £20: 
remuneration, 10 per cent. of the profits when 6 per cent. dividend is paid, and 
£1 each per board meeting attended. 


Cutler, Wardle & Co., Ltd. (93,564).—This company was 
registered on June Ist, with а capital of £5,000 in £1 shares (2,000 preference), 
to acquire the business carried on by W. Wardle, at 35and 37, Dickinson Street, 
and Haig's Buildings, Hargreaves Street, Manchester, to adopt an agreement 
with W. Wardle, and to carry on the business of electrical, heating, ventilatin 
and mechanical engineers, builders, contractors, manufacturers of agricultura 
implements and other machinery, &c. The first subscribers are: W. Wardle, 
Rowsarden. Errwood Road, Levenshulme, Manchester, eleotrical engineer, 1 
share ; E. Gardner, 6, Kedleston Avenue, Victoria Park, Manchester, secretary, 
500 shares; Н. Wardle, Rowsarden, Errwood Road, Levenshulme, Manchester, 
electrical engineer, 1 share; A. О. Wardle, Rowsarden, Errwood Road, Levens- 
hulme, Manchester, electrical engineer, 1 share: A. G. Mellors, 18, Exchange 
Street, Manchester, chartered accountant, 1 share; G. A. Mitchell, 275, Wood- 
borough Road, Nottingham, clerk, 1 share; and А. L. Berrey, Clumber Road, 
The Park, Nottingham, lace manufacturer, 1 share. No initial public issue; 
the number of directors is not to be less than two or more than seven; the first 
аге W. Wardle (chairman) and G. Gardner; qualification. 100 shares, Regis- 
tered office, 35 and 37, Dickinson Strect, Manchester. 


Universal Electrical Supply Co., Ltd. (93,507).—This com- 
pany was registered on May 27th, with a capital of £1,000 in £1 shares, to carry 
on the business of electrical and mechanical engineers, suppliers of motive 
power, manufacturers of, and dealers in, electrical apparatus, &c., and to 
adopt agreements with A. Poad and G. F. Hewlett respectively. The first 
subscribers are:—H. J. Coward, 58, Elton Road, Bristol, accountant, 1 share; 
A. Poad, 55, Queen Square, Bristol, foreign importer, 595 shares; G. F. Hewlett, 
67, Wine Street, Bristol, electrical engineer, 400 shares; W. В. Mossman, 47, 
Arley Hill, Cotham, Bristol, photographer, 1 share; A. E. Hewlett, 26, Lands- 
down Road, Redland, Bristol, electrical engineer, 1 share: A. V. Garland, 49, 
Elton Road, Bristol, electrical engineer, 1 share ; and Lillie Poad, 55, Queen 
Square, Bristol, clerk, 1 share. No initial public issue. The number of 
directors is not to be less than three; the first are A. Poad (chairman), G. F. 
Hewlett and A. E. Hewlett. Registered oftice, 55, Queen Square, Bristol. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Northern Counties Electricity Supply Co., Ltd. (67,924).— 

is company’s annual return was filed on Mag "th, when 150,000 shares 
(including 10 forteited) had been taken up out of a nominal capital of £200,000 
in 41 shares: 41 per share has been called up on 146,000, and 4145,991 5s. hae 
been received, leaving 4815s. unpaid on the forfeited shares) 4,000 shares are 
consideredas fully paid, Mortgages and charges: £100,000. 
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Korting Bros., Ltd. (78,308). —This company's annual return 
was 8104 on April 19th. when the entire capital of 250,000 in 10,000 £5 shares had 
п taken up, #1 10s. per share h een called up and £15,000 has been 


ved. Mortgages and charges: Nil, 


Browett, Lindley & Co., Ltd. (63,128).—This company's 
annual return was filed on April 18th, when the entire capital of £120,000 in 
60,000 preference and 60,000 ordinary shares of £1 each had been taken up; 
£1 per share has been called up on 42,000 preference and 23,478 ordinary, and 
£65,478 has been received; £34,522 is considered as paid on 8,000 preference 
and 26,522 ordinary. Mortgages and charges: £80,000 debenture stuck. 


Bergthell & Young, Ltd. (83,061).— This company's annual 
return was filed on April 10th, when 82,007 shares had been taken up out of a 
nominal capital of £40,000 in £lshares. £8,007 has been received, and £24,000 


is considered as paid. Mortgages and charges: Nil. 


Electric Sapply Co. of Vietoria, Ltd. (Liverpool), (66,059). 
—A trust deed dated May 9th, 1907, to secure в further £40,000 5 per cent. re- 
deemable debenture stock (supplemental to a trust deed dated July 7th, 1905, 
securing £160,000 debenture stock) has been registered. The present series 
ranks puri рахи with the £160,000 secured by the deed of 1905. Property 
charged: Certain tramway and lighting orders, all benefit under any Victorian 
Act or Order, all freehold and leasehold property of the company in Victoria, 
and the company's undertuking and property, present and future, including 
uncalled capital. Trustees: Executors' and Securities Insurance Corporation, 


Ltd., Winchester House, E.C. 


Electrolytic Alkali Co., Ltd. (Middlewich) (64,360).~Issue on 
May 13th of £150 43 per cent. first mortgage debentures, part of series created 
July 9th, 1904, to secure £50,000, charged on the company's undertaking and 
property, including uncalled capital. Trustees: Liverpool Mortgage In- 
surance Co., Ltd., 6, Castle Street, Liverpool. Previously issued of same 


series: 290,950, 


€ X * Electric Accumulator Co., Ltd. (London), (85,174).— 
A debenture dated May 16th, 1907, to secure £2,500, charged on the company's 
andertaking and property, present and future, has been registered. Holder: 


J. A. Blackley, 31, Sloane Court, S.W. 


National Electric Construction Ca., Ltd. (53,364).—A trust 
deed dated May 7th, 1907, to secure £75,000 debentures, authorised by resolu- 
uon of the company dated May 6th, and resolution of the board dated May 7th, 
1907, has been registered. Property charged: Certain shares in the Mex- 
borough and Rawmarsh Construction Syndicate, Ltd., and the Torquay Tram- 
ways Construction Syndicate, l.td., certain shares and debentures in the 
Musselburgh and District Electric Light and Traction Co., Ltd., the company's 
interest in certain contructs, a sinking fund policy for £75,000 in the Legal and 
General Life Assurance Society, and the company's undertaking and property, 
present and future, including uncalled capital. Trustees: L. B. Schlesinger, 
al, Cotnhill, E..; and R. Williams, Norfolk House, Victoria Embank- 


ment, W.C. 


Mawdsley’s, Ltd. (el-ctrical engineers, Darsley), (91.783).— 
£5,000 44 per cent. debentures, created and dated May 27th, 1907, charged on the 
company's property, present and future, including uncalled capital, have been 


registered. No trustees. 


A. B. P. Accumulator Co., Ltd. (Stockton), (76.438) —А 


memorandum of satisfaction in fnll of second mortgage debentures dated 
March 20th, 1903, securing £10,000, has been tiled. 


Electrical Installations, Ltd. (91,050).— This company’s 
annual retarn was filed on May 14th, when 2,307 shares had been taken up out 
of a nominal capital of £5,000 in £1 shares. £1 per share has been called up on 
107, resulting in the receipt of £107. 2.200 shares are considered as fully paid. 


Mortgages and charges: £1,500 5 per cent. debentures. 


City of Oxford Electric Tramways, Ltd. (91,106).—This 
company's annual return was filed on April 3rd, when 7 shares had been taken 
up out of a nominal capital of £150,000 in £1 shares. Nothing has been called 


up. Mortgages and charges: Nil. 


Arnold Goodwia & Sou, Ltd. (81,033). — This company's 
annual return was filed on May 3rd, when 5,307 shares bad been taken up unt 
of a nominal capital of £10,000 іп £1 shares. £1 per share has been called up 
on $07 shares, resulting in the receipt of £307. 5,000 shares are considered as 


fully paid. Mortgages and charges: £5,000. 


Direct Spanish Telegraph Co., Ltd. (6,732).—This company’s 
annual return was filed on April 12th, when 12,981 ordinary and 6,000 preference 
Shares had been taken up out of a nominal capital of £95,000 in £5 shares 
(6,000 preference and 13,000 ordinary shares). £5 per share has been called up, 
resulting in the receipt of 294,655. Mortgages and charges: £30,000 44 per 
cent. first mortgage debentures and £16,000 ià per cent. second mortgage 


debentures, 


Hove Electric Lighting Co., Ltd. (36,942).—This company’s 
annu d return was filed on April 10th, when 15,000 shares had been taken up out 
of a nominal capital of £100,000 in £5 shares. £5 per share has been called up, 
resulting in the receipt of 275,000. Mortgages and charges: 444,600. 


‘ 


CITY NOTES. 


Elmore’s German and Austro-Hungarian Metal 
Co., Ltd. 


Тнв directors’ report just issued deals with the accounts of the 
above company and of the Metall Co. for the year ending Decem- 
ber 31st, 1906. The income of the company from all sources is 
slightly larger, being £8,778, as against £8,417 in 1905, which, 
after paying all charges for the year, leaves the sum of £268 to be 


carried forward, as against £176 last year. Since the end of the 
financial year the debenture stockholders have agreed to postpone 
redemption of the stock until the 1st of July, 1912, the company 
retaining power to redeem at an earlier date by paying 2j per cent. 
premium. The stockholders have also agreed to the bankers of the 
Metall Co. having a charge for M. 1,000,000 (£50,0C0) in priority to 
the mortgages held by the trustees for the debenture stockholdere, 
In order that the right of the stockholders should be safegunrded, 
the trustees required that the consent of the Court should be first 
obtained to the proposal, and such consent was duly given. 
The directors regret that their efforts to carry through a re- 
arrangement of the debenture debt of the company were 
abortive; the high rate of interest, coupled with complete 
security, being evidently во satisfactory that the debenture 
stockholders were unwilling to make an alteration. The 
year 1906 proved to be disappointing so far as the Metall Co. 
was concerned, and had it not been fur improvements in manufac- 
ture which considerabiy reduced the cost, the trading profit would 
have been less than that made in 1905, whereas it is larger. 
The abnormally high price of copper necessitated more working 
capital, while the high Bank Rate rendered the borrowing of money 
very costly, with the result that £700 more was paid for interest 
than in the previous year; wages cost £2,000 more in 1906 than in 
1905, and the cost of materials increased. The demand for the 
Metall Co.'s products continues, and orders for a large amount are 
in hand, while the sales from January 1st, 1907, to date show a 
large increase compared with the same period last year. The sum 
of М. 87,233 (say, £4,361) has been charged to revenue on account 
of depreciation, repairs and maintenance, an increase of over £600 
on the same item last year, while the sum of M. 80,674 (say, 
£4,033) was expended on capital account for additions to buildings, 
plant, &c. The directors believe that even under the abnormal 
conditions now existing the trading profit for the present year will 
show а considerable improvement over that of last year. 

The general meeting of the company will be held at Finsbury 
House on June 13th, when the following resolution may be sub- 
mitted, with or without amendment :— 

“ Resolved: That notwithstanding anything to the contrary con- 
tained in the special resolution of the company passed on March 
12th, 1894, and contirmed on March 30th, 1894, the holders of the 
existing 75,000 preference shares of £1 each in the capital of the 
company shall, in the event of the winding-up of the company, be 
entitled to receive in full out of the available assets of the com- 
pany, the amount for the time being credited as paid up on such 
preference shares, in priority to any payment to the holders of the 
existing 162,981 ordinary shares of 5’. each in the capital of the 
company, after which the available assets shall be applied so far as 
the same will extend in payment to the respective holders of all the 
ordinary shares on which the full sum of 53. per share shall for the 
time being be credited as paid of the sum of £2 per share, and to 
the holders of any of the said ordinary shares on which a leas sum 
than 5s. per share shall be credited as paid, of such a sum per share 
as shall bear the same proportion to £2 as the amount so credited 
ав paid up thereon shall bear to 5s. And any surplus assets of the 
company remaining available for distribution shall be divided 
amongst the holders of the said preference and ordinary shares 


in proportion to the number of shares of either class held by them 


respectively." 


British Aluminium Co., Ltd. 


THE twelfth ordinary general meeting of this company was held 
on Tuesday at Winchester House, Mr. J. D. Bonner presiding. 

In moving the adoption of the report (ELECTRICAL Review, May 
8186, page 895), the CHAIBMAN said that during the past year the 
company bad earned the handsome profit of £155,023, the largest 
ever produced in any year of the company, and he felt 
confident that they would regard it as very satisfactory. They 
had also been enjoying equal prosperity in the current year. 
They had spent £29,328 of that sum in redeeming some debenture 
stock and payment of interest on that stock. They had redeemed 
£50,000 debanture stock during the last three years, leaving 
£250,000 outstanding, and they had also purchased and cancelled 
3,455 Funding certificates at £14,534. They proposed again to 
write off £20,000 for depreciation. After providing for interest on 
the shares, which would absorb £32,891, they would carry forward 
£34,548, as against £3,880 a year ago. No dividend had been paid 
on their large holding in the Loch Leven Water and Electric 
Power scheme, notwithstanding tbat that company was empowered 
to рау 3 per cent. during the construction of its work. They 
hoped, however, that next year they would begin to derive some 
benefit from the large expenditure that had been incurred. They 
had during the year made progress with the Loch Leven scheme. 
They were, however, somewhat handicapped, owing to the scarcity 
of men. Sir John Jackson, the engineer, had informed him that they 
could give continuous employ ment to 1,500 men for several months, 
and it was & matter of disappointment to them that they could not 
get that number. They expected to have finished the works at 
Loch Leven by August, 1908, and if the generating plant, machinery, 
&c., was ready by then, the factory could soon be put in working 
order. They had provided accommodation for some 1,200 persons 
at Kinlochleven, which was a population equal to that of Dunstable. 
А great power scheme like that necessarily took some time to com- 
plete, and they had in consequence obtained possession of a partially 
developed power at Stangfjord, in Norway, and had taken steps to 
develop some power at Loch Leven without interfering with thc 
main scheme. Those minor matters had been designed by Mr. 
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Murray Morrison, who, together with Lord Kelvin, bad been 
appointed technical adviser to the company. They expected to 
start manufacturing aluminium in Norway next month and at 
Leven in September. Owing to the great progress that bad been 
made by aluminium manufacturing companies, he expected that the 
output all over the world would so largely increase in the near 
future, that a lower price forthe article wasalmost a certainty. They, 
however, looked forward to such & reduction with equanimity, as 
they believed it would tend to an increased demand for the article. 
The high prices that had ruled for aluminium had undoubtedly re- 
stricted its цве, and now that they had eo much more metal to dis- 
pose of, their business would be placed on a more level and sounder 
basis by the return to a lower price. They had acquired conces- 
sions for a water-power of considerable magnitude at Orsieres, in 
Switzerland. When they did that, and when they acquired the 
power in Norway, they were not aware that the first directors of 
the company in 1895 received certain information as to the manu- 
facturing of aluminium from the Neuhausen Co, upon condition 
that the information was only used in the United kingdom and the 
Colonies. The Neuhausen Co. had therefore opposed their start- 
ing works in Norway and Switzerland, or, in fact, anywhere 
abroad, but the matter had been satisfactorily arranged. The 
Orsieres scheme they regarded as а thoroughly sound one, and they 
anticipated that the capital cost per horse-power developed would 
be less than that at Loch Leven. They thought they would have 
no difficulty. in view of the steady expansion of electro-chemical 
industries, in arranging for a profitable utilisation of their power 
when it became available; they therefore intended to procecd as 
quickly a8 possible with the development of the power. The con- 
version shares, which would be created for the extension of the 
company, would be allotted on the 11th prox.to the registered 
shareholders, and he had no doubt but that they would be readily 
subscribed, especially as many of the large shareholders had 
informed him that they intended to accept allotments. 

Mr. Н. WoLFENDEN seconded the motion, and the report was 
aeopted unanimously. 


The Birmingham and Midland Tramways, Ltd. 


Turs company’s report, which was presented at the general 
meeting on the 6th inst., shows that the total revenue 
for the year amounted to £92,582 compared with £116,643 
in the preceding year, but the latter amount included 412,956, the 
receipts of the omnibus department for the five months ended 
May 31st, 1905, when this department was transferred to a separate 
company. The expenses for the year amounted to £44,952, com- 
pared with £74,465 for 1905 (including £14,453 expenses of the 
omnibus department for five months). After providing for all ex- 
penses chargeable to revenue, including rents, repairs and main- 
tenance, and £2,500 placed to depreciation and renewals account, 
and adding the £573 brought forward from the last account, there 
remains £48,203, from which is deducted interest on the debenture 
stock £14,113, and dividend on the preference shares £11,538, 
leaving £22,552. From this amount the directors propose to place 
to the debenture redemption fund £2,750; to pay а dividend on the 
preferred ordinary shares at the rate of 5% per cent. for the year 
ended December 31st, 1906, £19,250; and to carry to the next 
account £552. 

The expenditure on capital account during the year amounted 
to £7,764. An issue of £50,000 4, per cent. first mortgage deben- 
ture stock was made during the year, ranking pari passu with the 
stock previously issued, to discharge balances payable on contracts 
in connection with the reconstruction and equipment of the com- 
pany's lines, and for other purposes. The amount of stock now issued 
is £355,000. As provided by the trust deed, a sum equal to 1 per 
cent. of the stock issued was paid to the trustees in July last, and 
was applied by them in the purchase and cancellation of £2,763 of 
stock. 

The gross receipts from the tramways for the year amounted to 
£58,081, which, compared with the previous year, is 424,000 less, 
due chiefly to the termination on June 30th, 1906, of the lease of 
the Dudley Road Tramway in Birmingham, and to the previous 
inclusion of omnibus receipts. The expenses have decreased by 
£29,500. The receipts from the lighting and power departments 
amounted to £7,343, or £800 less than in the previous year, due to 
the loss of the supply of energy for the working of the lines in 
Birmingham, subseyuent to June 30th. The expenses of this 
department were £5,129, or £1,906 less than in 1905. The interest 
and dividends received from investments amount to £25,843, com- 
pared with £24,565 for 1905. 

As regards the tramways within the city, the leases from the 
Birmingham Corporation expired on June 30th last, when the lines 
were surrendered; but by arrangement, through services from 
Dudley, Oldbury and Smethwick into Birmingham are fully main- 
tained. By agreement the overhead lines and low tension cables 
on these tramways were purchased by the Corporation for £6,560, 
aud а sum of £2,230 was received in respect of the reconstruction 
of the Dudley Road line, which sum has been carried direct to profit 
and lossaccount. The company still owns the leasehold sub-station at 
Springhill, the plant therein and the cable ducts within the city. 
Arrangements are being made for disposing of these properties. 

As regards the tramways outside the city, the price of £10,631 
fixed by the arbitrator as the value of the company's tramways in 
Dudley bas not yet been paid by the Corporation, pending an 
appeal which has been taken by the Corporation to the House of 
Lords on the question of the price to be paid for Railway No. 5. 
The tramways about to be purchased will subsequently be leased to 
this and the other associated companies for 21 years, on terma to be 


agreed. All outstanding matters with the Rowley Regis Council 
have been settled, and a lease of the tramways in Rowley Regis, 
constructed under the Birmingham and Midland Tramways Act, 
1902, has been granted for a period of 30 years from November 9th, 
1904. By agreement the tramways in Smethwick were leased to 
the company for a period of 21 years from August, 1902; and the 
company were enabled to supply light and power under the Smeth- 
wick Electric Lighting Order of 1898. The Board of Trade, having 
declined to approve that agreement, a fresh one has now 
been executed, which provides for a lease for a period of 35 years 
from 1902, at an increased rental. The section of tramway in 
Bearwood Road, Smethwick, constructed by the company under 
the Act of 1902, is worked in connection with the Dudley Road 
main line jointly by the Corporation of Birmingham and the com- 
pany, the reccipts in each area belonging to the owner of the line. 
An arrangement has been made whereby the short section of tram- 


. way in Soho Road, being a continuation of the Heath Street line, 


is worked for the company by the Corporation, the receipts taken 
by the Corporation cars being paid to the company after deduction 
of expenses. 

By the agreement dated October 31st, 1901, above-mentioned, 
the company undertook to supply light and power in Smethwick 
under the Smethwick Electric Lighting. Order of 1898. As the 
Board of Trade were unable to approve the original agreement for 
light and power supply in Smethwick, fresh terms were arranged 
with the Corporation for the transfer of their order to the com- 
pany, and an agreement for carrying out the transfer has been 
executed and submitted to the Board of Trade for their approval. 
The supply of energy to power and lighting consumers in Smeth- 
wick has made considerable progress during the year; the con- 
nections to the mains on December 31st of each year, in the 
equivalent of 8-c.P. lamps, were as follows :— | 


1905. 1906. 

Lighting sas x T 1,679 3,940 
Power ee sae IT 2,638 8,956 
Tramways 35,000 25,000 
39,317 37,896 


The management of the company's undertaking by the Birming- 
ham and Midland Tramways Joint Committee continues to sbow 
satisfactory results, and further economies have been effected in 
several departments during the past year. A joint car-shed and 
workshops at Tividale, near Dudley, for all the companies operated 
by the Joint Committee is now in full operation; this has enabled 
the workshops at the West Smethwick and Darlaston depóts to be 
closed. The parcels and goods traffic has been carefully developed 
during the past year, and has shown very satisfactory results. The 
registered offices of the company have been transferred from 
Central House, New Street, Birmingham, to Donington House, 
Norfolk Street, Strand, London, W.C. Mr. C. S. B. Hilton and 
Mr. 8. R. Blundstone are the directors to rctire by rotation, and, 
being eligible, offer themselves for re-election: Messrs. Howard 
Smith, Slocombe & Co., the auditors of the company, also retire, 
and offer themselves for re-election. 

The following particulars relate to the company's tramways:— 


Year ended Year ended 
Dec. 81st, 1905. Dec. 31st, 1906. 


Miles open— Route miles NN 14°65 12:10 
Single line ... ee 6 07 5°41 
. Double line быз 8:58 6:69 
Number of passengers carried 15,579,914 13,255,130 
Average receipts per passenger .. 1:074. . 1'05d. 
Average expenditure per passenger 
(apart from rent of line, &c.) ... 65d. 58d. 
Proportion of expenses to receipts 61% 55 % 
Number of cars in stock... кз 61 61 


Rio de Janeiro Tramway, Light and Power Со, 


THE first annual report, extracts from which appeared in the 
financial papers of 31st ult., states that the directors had decided to 
develop the Rio das Lages water-power first, and to hold the Rio 
Parabyba in reserve, although at the time of coming to this decision 
it was believed that the Rio das Lages was only capable of develop- 
ing 40,000 H.P., whilst the Sapucaia power can easily develop 
100,000 H.P.in the driest season. The clearing of the banks of the 
Rio das Lages has disclosed that the reservoir formed by the dam 
which the company is building at Rio das Lages will have a much 
larger capacity than was anticipated, and consequently а much 
greater power can be developed, and by a recent concession the 
company have acquired the right, if and when they desire, to tap 
the neighbouring watershed of the Rio Pirahy, which will ensure 
sufficient water to develop a total of 120,000 н.р. at Rio das Lages 
in the driest season. The directors deemed it advantageous imme- 
diately to construct at Rio das Lages a preliminary hydro-electric 
plant, and power from this source was made available for use 
within the city of Rio de Janeiro during March, 1907. This plant 
has а capacity of 3,400 H.P., and will be utilised for furnishing all 
the lighting and power required for the construction work at Rio 
das Lages, as well as for supplying light and power in Rio de 
Janeiro over the permanent transmission lines which are already 
completed. Meanwhile the main installation at Rio das Lages 18 
being rapidly constructed. A concrete and masonry dam is being 
built at the top of the falls, 115 ft. in height and 92 ft. in thickness 
at the base. This structure will impound sufficient water to 
guarantee under the present development a maximum load of at 
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Ei least 50,000 н.р. It is hoped that the first generator will be at 
15 work during the summer, and all six before the end of the year. 
5 The company has from time to time acquired the control of almost 
Б all shares in the following companies:—Sao Christovao, Carris 


Urbanos, Villa Isabel, Tijuca, Cocovado, Gas de Rio de Janeiro, 
Brazilianische, Elektricitiits Gesellschaft (Telephone Co.) The 
company has also acquired the control of nearly 11,000 out of 
25,000 shares, and the whole of the debentures of the Carioca Tram- 
way Co. The tramways controlled by the company operate about 
three-fourths of the total tramway mileage of the Rio. In every 
case the concessions of the above tramway companies are exclusive, 
each within its own zone, and cover the business centre of the city, 
and, with one exception, all of the important suburbs. The Sao 
Christavao concession expires in 1950, the Villa Isabel in 1945, the 
Tijuca in 1940, the Cocovado in.1932, and the Carris Urbanos in 
1930. The gas company concession expires in 1945, and is exclusive 
for private gas and for street lighting by electricity or gas until 
1945, and for private electric lighting until 1915. The telephone 
concession granted in 1898 is absolutely exclusive for the whole 
federal district until 1928, when it expires. It is not possible to 
give definitely the earnings of the combined underteking for the 
year 1906, as the various properties have been acquired and gradually 
brought under the company's control during that year. А close 
estimate, however, has been made as follows: — Gross, 55,575,000 ; 
working expenses, $1,010,000; net, 31,565.000; percentage, 72. 
The earnings of the first three months of the current year have 
been at the annual rate of :—Gross, 35,583,748 ; working expenses, 
$3,775,000 ; net, $1,508,748. The directors look on the future of 
the undertaking with complete confidence. All their anticipations 
bave, up to the present, been entirely joetitied, and they consider 
that, with the completion of the hydro-electric installation at Rio 
das Lages and the delivery of further power from that source, for 
which they already have a large number of customers waiting, the 
earnings of the company will be largely increased ; and basing their 
calculations on their long experience of electrical enterprises, and 
especially on their intimate knowledge of the working of the Sao 
Paulo Tramway Co. of Brazil, the conditions governing which are 
almost entirely identical with those governing this company, they 
are entirely confident that the profits of the company will enable 
them to pay regular and satisfactory dividends on the stock. 


Callender'* Cable and Construction Co., Ltd. 


Тнк eleventh annual general meeting of this company was held on 
Thursday of last week at Hamilton House, Victoria Embankment, 
Mr. НЕхвү DBAKE presiding. 

The CHAIRMAN, in proposing the adoption of the report (see ELEC- 
TRICAL Review. May 17th, page 816), said that when he addressed 
them last year, he stated that he had to submit accounts of the most 
prosperous ycar the company had ever had, but he was glad to say 
that the accounts now presented showed an advance of about 
£2,000 even on last year's figures. The profits for the year, after 
deducting charges for manufacturing account and contracts, includ- 
ing taxes, salaries, &c., at Erith, were £122,925, as compared with 
£194,541 last year. Against that sum tbey had to set the general 
expenses amounting to £28,835, leaving a balance of £80,773, as 
against £79,094 in the previous year. To that sum they had to 
add the balance brought forward, £38,921, making a total of 
£119,695. They had to deduct the interest on debenture stock 
£13,500, dividend on preference shares 410,000, appropria- 
tion for depreciation of buildings, plant and machinery £12,866, 
and appropriation for depreciation on office furniture £356, in all 
а total of £36,723, leaving an available sum of £32,972. They pro- 
posed to deal with that by the payment of a dividend on the 
ordinary shares of 10 per cent. clear of income-tax, being 10s. per 
share, of which 5s. was paid on November 1st, 1906, and 5s. would 
be paid on May 31st, which would absorb £17,500; the payment of 
a 58. per share bonus, £8,750, and to carry forward £56,722. He, 
therefore, thought that the results were very satisfactory. 

Mr. McEwen seconded the motion. 

Mr. T. О. CALLENDER said he thought they would all agree that 
the past year had been a very satisfactory one, but it had been 
а very trying period both to the managers and the directors. They 
had had great difficulty in maintaining their position, through 
various causes. No money had been available for new works, and 
that difficulty was still with them, and possibly in a more acute 
form than last year. They had also bad during the past year 
legislative proposals for the supply of electricity in bulk for 
London and elsewhere, and that had considerably influenced 
electrical companies against starting new undertakings or extending 
existing works. The price of copper bad also greatly advanced. 
Whereas in the middle of last year it was £84 and £85 a ton, at the 
end of the year it was £115,an advance of £30, or nearly 50 per 
cent, and it had, therefore, been very difficult to secure con- 
tracts, but in spite of all their difficulties they had not done 
badly. The English trade had been poor, and the trade that 
had been done had been in extending existing works rather than in 
hew enterprises, but owing to the network of cables now, that 
required extending, the work of extension in itself amounted to no 
They had devoted their attention very largely 
to foreign work, and in doing so they had endeavoured to bold 
their own in a most efficient manner. They had not contined them- 
selves to writing letters and appointing agents, but they had gone 
themselves. He had just returned from India, Mr. James Callender 
had returned from Canada, another representative had been on a 
long trip to South America, and Mr. Peterson had journeyed to all 
parte of the Continent with a view to extending their operations ; 
their manager in India was leaving for China and Japan so as to 
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endeavour to secure contracts. The shareholders would, therefore, 
see that wherever cables were likely to be used the company was 
fighting its battles in a very satisfactory manner, and doing its best 
in common with. other companies to secure contracts. Whatever 
the result would be they had done their best to secure success, and 
he hoped they would obtain it. Their business was extending, and 
this was especially so in India where they had avery vast business 
opening up, which would, he hoped, before very many years had 
passed be а source of profit to them. Another difficulty that had 
stood in their way was the powercompanies. They believed that 
there was an immense future in the supply of electricity in 
bulk. Circumstances had arisen which had rendered it difficult to 
obtain money for new works, and they had suffered to a certain 
extent in their turnover, by reason of the stoppage of business 
which they anticipated. They had met the difficulty by writing 
down out of the profits the shares held by the company, and the 
directors were convinced that what they now stood at in the 
company's books was а fair and proper valuation. А complete 
inventory had been taken of the assets and property of the Anchor 
Co., and the figure at which they now stood—4£74,000— was the 
fair and proper value of that investment. That company was now 
doing well and making a profit. The policy that had been 
pursued by the board in regard to the St. Helens Cable Co. was 
they thought an entirely satisfactory one, and to the interests of the 
company. Although the amount spent on the works at Erith was 
a little less this year, the works were in first-class order. With 
regard to the prospec.s for the current year, they would do all they 
could to keep their business up to that high state of efficiency in 
which it had been maintained in the past, but whether they would 
be able to do so depended upon the state of the money market. 
He hoped there would be an improvement in that respect, so as to 
allow new works to be taken in hand, and he hoped also that the 
condition of the copper market wouldimprove. Although that was 
the eleventh year of the company’s existence it was really the 25th 
year of the operation of the business, and the original shareholders 
had received in dividends 325 per cent. on their money during 
the 25 years, and the shareholders in the present company 157 per 
cent. during the eleven years of the company’s work. 


The report was adopted. 


— 


Rubber Estates of Ceylon.— The second annual 
general meeting was beld on Thursday last week, Mr. C. E. 
Strachan presiding. The chairman, in moving the adoption of the 
report, said that they had been able to make a revenue from the 
tea, cocoa, and plumbago they had sold, and to pay a dividend of 
3 per cent. Up to the present nothing had been available from 
rubber. At the end of 1906 they had an area of 2,368 acres planted 
with rubber, and in the current year it was expected that they 
would open about 580 acres of forest land. It was probable that 
the yield of all the estates would be limited by the amount of 
labour that was obtainable. 

General Electric Power Co.—According to South 
Arica, a meeting of the company was held on April 30th, at 
Johannesburg, when the chairman, Mr. R. G. Fricker, explained 
that in January last the shareholders sanctioned the sale of the 
assets of the company tothe African Concessions Syndicate, and 
the purchase of 100,000 £1 preference shares in the Victoria Falls 
Concessions, Ltd. The transfers had been passed and registered, 
and it only remained to place the company under liquidation. 
The resolution was carried. 

Switzerland.— La Société Franco-Suisse Electrique, of 
Zurich, reports a protit of £51,173 for the last financial year. 


France.—The balance-sheet of La Compagnie d'Elec- 
tricité Thomson-Houston de la Mediterrance for the last financial 
year shows a profit of £34,043. | 

Egypt.—La Compagnie Egyptienne Thomson-Houston 
is the name of a company which has just been formed in Brussels, 
with a capital of £200,000, to develop the Thomson-Houston elec- 
trical interests in Egypt. | 

Caleutta Electric Supply Corporation, Ltd.—The 
number of units delivered to consumers during the four weeks 
ended April 26th, 1907, were 511,662, compared with 497,922 units 


in the corresponding four weeks ot 1906. 


Stock Exchange Notices.—Application has been made 
to the Committee to appoint a special settling day in and to grant.a 


quotation to:— 
Sao Paulo Tramway, Light and Power Co., Ltd.—10,000 additional shares of 


2100 each of capital stock. 
And to allow the following to be officially quoted :— 


Sao Paulo Tramway, Light and Power Co., Itd.—::500,000 additional 5 per 
cent. mortgage debentures of 3500 each, Nos. 11,001 to 12,000. 


Prospectus.—During this week the subscription list has 
been open for £200,000 4} per cent. debenture stock, issued by the 
Shawinigan Water & Power Co. The list closed yesterday. 


Craigpark Electric Cable Co., Ltd.—The profit for 
the past year amounted te £6,443, as compared with £4,823, the 
three previous years’ average. With the balance of £911 brought 
forward, £7,354 was disposed of as follows: Usual dividend on pre- 
ference shares; £1,000 to depreciation; £700 to preliminary 
expenses; 6 per cent. dividend, ordinary shares; and £1,154 carried 


forward. 
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ELEOTRIO TRAMWAY AND RAILWAY 


STOCKS AND SHARES. 
TRAFFIO RETURNS. 


pooling, | Bere | Reospaor Мор ү Ronie” Tuesday Evening. 
Locality. | д E o Total to date, азса Tuar presentiment of ill hanging over the markets of the Stock 
| кал ы е ылы: 55 Inc, Exchange, to which reference was made here last week, is deepened 
Аты. de MATO SUE + 839 |50 | 71779 |+ 2,124 104 . rather than otherwise now. The failures that arose out of the 
Ban. «| Ma: 2 |. 2,086 1+ 624 22 


16,920 |+ 542/18 |.. end of May Stock Exchange settlement have been followed 
„ 31 7,613 ＋ 802, 9 31,938 1+ 2,124 | 40 


June 2| 2101,- в. 9 9.162 [- 918 18˙52 by the exposure of financial trouble in provincial centres, 


LT] 1 12,780 ee 9 ee е ү 1 u k in à ч 2 2 
May 29 | 2.400 „ 679] 9 10.97 1+ 1299 298] .. hile rumour adds vague talk of certain Paris operators being in 


Belfast ee ee 
Birkenhead .. SR 
Birmingham Corp. 
Blackburn .. да 


ae АС ee = 1 
| 


+ Ld * е е Ф 
Blackpool Corp. . „ 30 | 3490 + 2,308 | 9147005 1485 11-87 .. difficulties. Consols have fallen to the basis at which they yield 
Bolien . June 1| 2422, *]441 OL В+ 1.342 6 practically 3 per cent., and the Home Railway market has suffered 
Bournemouth .. j May £9 | 3,648 + HOB), Bh | 14417 |+ 1505 215 245 severe losses. 
Be o | S E 1 5 pie ү 7.956 к Pa 95| |. Yet Central London De'erred is 3 points better at 544. This is 
вво а es 11,490 | + 1,669 ЖУ: 38:6 .. about the only exhibition of strength in the Home Railway depart- 
Airdrie „ 24 465 1+ 19 20 | 4,489 i+ 18 | 8°66 id ments, and it is supplemented by rises of a point in Central London 
j 1 8. `` Ordinary. City and South London advanced to 42, but fell off a 
ee @e . эи t ae » - t 
Cavehil ..  ..| „ 4 | 193 + 8 " Lars + ati usn: point. The company published a traffic increase for the half-year 
' Devonport - 24 969 T 6. 8,947 1 . Sa - n E ; В 
8 . „ 21 2.104 + nl ^ 19.956 4 891 1. „ to date of £2,410, and the Euston extension is said to be doing good 
Greenock... nim ai tat wjn тру rm pae 7 Pasiness | 
Hartlepool ^ . 7 2 64 f 105 „ 5.261 — 15 672 The Charing Cross, Euston and Hampstead board have aroused 
e MEE x 402 |+ 100 SU MEC public attention by the novel scheme of giving passengers free 
Merthyr | M eel cud Е 496 ы | Ы 1116 ee 55 | ae КИ travel оп the day the line is opened, but the 4 per cent. Debenture 
Maanens ч. y ED + 138 „ 6.637 + 251 | В“ stock remains at 843. Bakerloo Debenture changed hands at 903 
n „ M 13416 E eique н 9855 ВГ on Monday. Piccadilly Debenture is 864, somewhat nominally. 
petet borough ЕЕ : ii orle 65 "| 230,- 89 58l|.. Underground Electric 5 per cent. Profit-sharing notes are 4 down, 
Есме acr NUM KE RE MEE at 714, of which 24 is represented by the interest just deducted. 
Southport Fs „ о 767 |* 248 „ 5.112 — 2817 District stock dropped 4 pointe, with hardly а thousand pounds 
S. Metropolitan .. | 11.751 : 14,524 | А ©з, | э» А : 
a ee шоро! ш" 40 1,957 1 362 „ 16.603 4 769 66 of it changing hands. The Price was marked down to 10, {тош 
Tymémonth ela, 24 54 i 388 „ aut z m ы which there has been a two points recovery; and Metropolitan 
үк ы. N A | 955 + 138 á | 5'169 * 59 675|.. Consolidated is down to 39, a couple of points less than City and 
Wrexbam.. | ..| p 2 21+ 37 a | 1996 + Bi. fu South London Ordinary stock. One proprietor of Metropolitan 
зын Му чл п | E H 21 ө | 14.201 a EU | D stock was overheard nu morning to 1 the re-transforming 
PaO т ш June | | 055 M E 9 23335 — ов | 105 18 ok the system back to the steam, dirt, sulphur and better traffics 
Bury. . | May 19 992 .. | 7 6,790 m 106 | .. tbat were supereeded by the electrification. 
паат СА! June 1 Е is n 29 192 a 2 1 т Apart from the Home Railway department, the most interesting 
Chaban and Dist. | May 2 1015 T 10 z Eds 9 851 market news is the sudden rise in British Electric Traction issues. 
r ee ee e. ., « U 9 Ы 1 LY ee e Ф 
Croydon. . 81, 8,063 н |! 9 ot = "n. 12 7 The Ordinary shares jumped up 178. 6d., the Preference £1, and 
DE МЫ . ahi a Pi i+ 74 ; 2.264 — 1 [ous = the First Debenture stock 3 per cent. What has caused this sharp 
Dover inc к d i to 625 9 T. 205 vu dis 95 920 turning movement nobody seems to know. Students who, for 
рн. e. vM d 2 | 2 *o154 | ч 2033 + 164 | 18 5 their sins, are doomed to watch the papers, have noticed the little 
Bese Heme: ео 205 20934 f sot 6 ‘ip items of optimistic import concerning the company that have 
Glasgow a мє | dune. 1 | 35,318 4 1.348 44 | 890,993 | +70,641 84:25) 4-76 appeared lately. It would seem as though the paragraphs had not 
Hastings да" | May 1 3.319 „ 412 h 14.225 + 1000 f. been ineffectual; at least, that is the surface impression conveyed. 
Holl .. .. „ 4916 + 598| 9 | 21,140 + 1.4 18 But some men are doubters, as some deceivers, ever, and suggest 
ierten “о ш. 29 597 + 10 9 1215 n 197 396 x that shareholders should seize the opportunity now presented to 
Hw uut Fer oun P is Hun 2 eic 4511065 -+ them of getting out of their holdings on the rise. And that there 
Kilmarnock . „ 1 aeir 6] а 423 14+ 24 (495 7 has been a little selling is seen in the reaction on Tuesday after. 
Lan kabite TE маю i 305 noon in the Ordinary and Preference shares. 

{Leeds oe ee] у 95, 7219 11,30 8 | 51.796 + 4,699 | 96 | 65 Anglo-Argentine Trams and Buenos Ayres and Balgrano Trams 
H + 407 "M ee ee ee ee • . 2 2 
Ген Le E 1 1018 + 9 25| L815/.— 44 66 are harder upon the conclusion of the strike on the Argentine rail - 
rive ol .. o. | May 5 | rp 114775 3 о ies 55 gs ways, which, it was feared, might have caused labour troubles to 

ee ГЕЈ EET pee no t- 1 \ 
ondon United. „, 31 15,088 гала 22 9 + [Des as spread to the tramways too. Then there is the vague rumour that 
Lowestoft .. .. June 1 BR2 25 5,4: 5 И Я ' і 
Manchester ‚| » 1 | 82,418 ш 9 180,045 + 15,587 172 | 2i a Belgian group wants to obtain entire control of the e 
Newcastle .. .. » l 15 M 810 Ц 5597 ares EL Argentine system. The result has made the Ordinary shares į 
Norampton 2: Mar 31| ‘974 f 161 83 8,826 |+ 139 5&5 |. better at 84. The new scrip, 40 per cent. paid, of the British 
Poland dua | 615 MES ч Hue Mur т iw Columbia Electric Railway, is quoted at a small discount. London 
Portsmouth ss | „ „ 4177 f Wj 9 | 16997 * 670 les .. United Tramways Debenture gave way 1 per cent. to 88. А 
Heading боо Ма) 30 | ов — 9 B) 5,785 |+ 114 18:25 8 number of the inhabitants of Barnes are agitating for the removal 
Rochdale ren Г 1115 Н га ов de от 105 m of the motor 'buses from their peaceful streets, and the time is, 
Rotherham .. — June 3 | 10.565 4 1,41 9 | 42/95 + 2,422 8891.0 perhaps, ripe for negotiations to be re-opened if the London United 
Sean ws . nr on 091 It 269 83 96084 |+ 401 (575) . Tramways still cherish their original idea of traversing the river- 
e May , oe ee ә 

Southend P on-Bea к 29 | 884 |+ d 9 2928 T 88 side suburb. 

rey ans 35 ue May 29 Ee — 19 b зш Ы Ка ai Not a price has varied in the list of electricity supply sharcs 
Tyneside .. e| § 694 |+ 171 | 22 8,978 |+ 845 | RBT | ,. since this time last week. Two or three Debenture stocks are lower ; 

1,822 |+ 820 7,966 |t 508856, `> . 
la HoS 55 cd 1 1.882 1 847 ў 6,968 |+ 229 9 a: that is the only change. Edmundsons 44 per cent. Debenture was 
5 MCN оеп 990 xr Mace: 33 let down seven pointe, and business has been marked at 80. At 
pton ec 9 9 9, ee > О 
Yorks. W. Е .. June 2| 8,609 |+ 900 | 99 | 94.979 SOM MON E this, the yield on the money comes to little short of 6 per cent. 
Baker cn RR ^ І 12 TIN d 136508 M ric ^ "6 "Тһе service, for interest, takes about £10,250 each half-year, and 
e e >. r 
D oen Bie, Misa. eit 80 Nr ерат" 78 | 1-05 һе security, one would imagine, ought to be sufficient to justify 
lin n ' ау , ee 
aN. and City Rly. June 1| 8,410 |+ ju 92 40,066 + 9 50 үн purchases of the Debenture stock at the present price. Bat ie 
G.N., P ногтя JE pe + 891 a 81468 + 733 ев | 4:8 directors owe it to their fellow-shareholders to issue a clear 
Marsey Railw A „ 1 8,782 |+ 880 2 | 40,826 |+ oo 45). statement of the Corporation’s position at the present time, and it 
мее, RI. p 1 10 255 BE = о = es ru s. is surprising that this was not done immediately after the notices 
е 0 ' ы , ee R : 
Angio-Argentine ..| „ 3 39,214 + 4,563 | 23 | 363,805 433270 48 |.. went out last month respecting the passing of the Preference 
iris oo e | Мау 24 10 2 ti 585 | 20 | 58,380 + 8 | 19:2| 56 divdend 
e ee ee ээ 7 7 ee ee ee ee ee . Р 

Brit; Colnsabia Bly.) Apr. ат Hic grind ip ER Telegraph and Telephone issues are quietly steady, and there 
+Bu'n's A'r'e-Bigr'nc Apr. 21 | 8,911 |+ 2 16 | 60,228 |+ 4,091 | .. | 3° has not been much variation except for а few ex. divd. markings. 
Celontta .. Apr. 1.50 f 8. | on | If | . Globe Telegraph Ordinary are à higher, and National Telephone 
§Kalgoorlie, W.A... | » 8895, .. |17 | 16,608 -- | 906) .. Deferred improved to a small extent. Anglo-American Telegraph 
Madras. . May 31 1,40 |+ 948 | 21 | 11,506 |+ 1,921 |1975 R6 4 „ feasts : : 

Lisbon . | Apr. 95661 | .. |.. v: es 2 A“ has been fluctuating in sympathy with Americans. 

Perth (W. A.) .. May 31| 2,680 |— 948 | 22 | 82,220 — 840 | 96:6! 4 


British Aluminium 7 per cent. Preference are rather lower at 5i, 


~ Compared with me corresponding period of 1906. f One week only, and Dick, Kerr Preference fell ,'. Callender's at 104 were { 
} Includes horse, steam and other receipte $ One month. weaker. Brush Preference are down to a sovereign. 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 


dock 
Present НАМИ, or | Dividends for the last | (Сб Closing | | week ended 
Quotetions Quotations Yield 
Issue, Phare; four year, May Hth. June 4th. d Fall — per cent. 
19089. 1904. | 1905. | 1906 Haghess|Luwost ^£ в. d 
$6,000 | Amason Telegraph Co.'s shares, Nos. І to 96,000 | 10 Nil| NII Nil | .. B-— 8 B — 84 a | xs Я Nil 
149 600 Do, do. 6 % Debs., Nos, 1 to 1,860 Red, | 100 Ni | Nil | 6 5 88 — 81 88 — 91 884 RB ass 6 911 
660,660 | Anglo-American Telegraph — ..  .. .. .. | Btock | бів, & ui 8495 | 614— 644 6134 — 643 T Tuus ata 6 0 2 
8,169,670 Do. T 25 6 Pref, ee ee Stock 6 6 6 % 107 — 108 107 — 108 1083 167} A 5 Jl t 
8,169,670 | Do. Deferred Stock | 98. | Nil | 4% | 139 | 19t— 132 194— 19% 20р 19 ae 817 3 
60, ролй Tel, б ЖУКСА Deb, Stock Red, | 100 is Vv 5%] ms 99 —101 99 —101 25 is ox 419 0 
bone, Nos. 1 to 64 6 |та |ва ів 62 1 " ; s 8 10 4 
9,097,680 | Commercial Cable Sting. 200 voar 6% Deb, Bi. Red. Btook | 4% | 4 4 4% | #21— 944 924— 944 93 92} e 448 
16, t „ эзе oo . 10 0 5 . b 5% 71— Rl 72— ks ©з - 6 1 3 
6,000 10 % Pref. an . 10 18 J 104 ho4 10 „ 152— 10 | 19j— 162 | E . | 19 5 
19,981 Direct Spanish тебрер 0 ee 6 |4%/4 4 4 % ön— bii "i Е 586 
6,000 Do. Шош. Pret. ee 6 10 % |10 10 95 10 % 83 — Bi— ti és га ЧА 5 8 1 
80,000 ро. йо y, „| 850 | 44% 4 4495 | 100 —1С8 100 —108 zi 475 
60,7108 | Direct United States Cable 90 |8% 44% | .. | 154— 16 154— 16 152 1573 5 6 8 
80, Direct W. India Cable, 44% Reg. Deb., 1 $01,900, . 100 44% 965 | 44% | 100 —1C2 100 —102 ВР 483 
4,000, Bastern Telegraph, Ord. Stock oe ee .. | Stock | 7% 7 7 $ * | 186 —141 187 —142 141 1293 +1 418 7 
3,000,000 Do. 84 96 Pref. Stock eo ee | 100 84% | Bà 84 33°, | 89 — 91 89 — 91 901 ко} 8 16 11 
1,896,706 Do. 4% Mort. Deb. Stock Red. .. | Stock | 4 % | 4 4 4% | 1044—1064 1044 —1063 1054 rS 815 2 
800,000 | Eastern Extenaion, фонга, and China Tele. 10 797 1 w | 1ш— Mj 131— 14 14 134 + 5 0 0 
152,400 Do, Deb. Stock . Stock 4 % | 4 4 4 % | 1044—1064, 104i —1C 63 104 zi : 815 2 
400 Fast & N. Airio. Tel, 4 Mt. Db., 1 to 8,000, red. 1909 | 100 4% 4 4 495. 98 —101 98 —101 id З is 819 8 
200,000: | Do. 6% Reg. M. Debs. (Mauritius кш) 1 to 8,000 25 4% 4 4 4 , 98 —10) 94 —100 os : s 400 
131,127 | Globe Telegraph and Trust es os 10 54% | bi BA% | 53), | lOg— 114 102— 11: 114 Jon | +à 117 9 
127 Do. do. 6% Pref . ds 10 6% 6 695,|6G 5, | 134— 143 13í — 14i 14} 24 436 
150,000 d'aider elon ere о! Соро ү Дей, in 10 15 24 24% 20 % | B4 — 86 B4 — 86 B54 344 5 11 1 
9 8 o anie — 10 K 
88,500 Debe, within Nos. 1 1 ізо, Hort. | 100 | 4496 | 44% | 44% | 4395 | 100-102 100 —102 is Е 483 
1.00 ind Ёп”^ревп Teleeraph eo ө» 9R 10 % 18 % 18 % 113 95, | .56 — 58 | 56 — ЕВ Р 612 1 
941,890,400 | Mackay Companies Common .. 5 bes .. | $100 * у © 25 71 — 8 71 — 3 s in 
$50,000,000 Do. do. 4 ET Cum. Pref. . oe ee 2100 ee oe ee ee 69 mai 71 69 TT 71 oe ee ae 
406,131 Marconi’s Wireless 'lolegraph .. _..- oe ee 1 Nil | Ni | Ni — à B— 3 oa © Nil 
72,680 | Monte Video Telephone Oo., Ltd. Ord. . 1 8965 |4 6 95 15— ТА H— lk es г КА 414 1 
86,494 Do. do. do. ` 6% Prei. 1 6 7 54 5 K. 1 1 е: n 500 
9,225,000 | National Tele bone, Pref, Book .. oe . | 100 6 6 6 6 % | 108 — 110 108 —110 109 108 6901 
9,225 000 Do. 0, Det. Stock „ | 100 б Б Б 5395 pii ie 105 —107 1061 104 + $ 5 210 
16,000 ро. do, Cum. nd Pref, ,. 10 6 6 6 5% 10 — 12 10 — 12 bs s : 4 84 
960,000 Do, do. * oo: Brd P, 1 19 950,000 b 6 6 6 5 | By bj һ— 6 513 511 М 4 911 
1,086 Do. do. Deb. Stock Red. 100 4 4 4 4 % | 100 —102 160 —102 d. n 818 5 
479,838 | Oriental Telep. and | ео. 1 to 171,604, fully paid 1 64 64 14% | 7 5 a ly’, 1%— lra . T 5 44 
60,01 0 do. do. 6 eh 1-4 6% 6 35 the 1 11— 14 б js 416 0 
100, C0 Do. do. do. 4% Red. Deb. Btock 100 ee ee 4 g 4 % 95 — 98 95 — £8 . ea ee 4 1 8 
1,8890 | Reuter’s OT 8 б 5 .. 73— tà 74— 83 e. i А 414 1 
60,000 | Telephone Co. ot Egypt, 43 96 Deb. Red, - „, | 100 ee . | 48% | 44% | 99 —102 99 —102 và 4x si 4 8 u 
8,167 | bubmarine Cables Trust x m ee oe | Cer 6% 6 6 % | 127 — 120 147 —1:0 3 vs г 412 4 
40,000 Do. m. Pref., Nos. 1 to 40,000 b b 6965] . 5 — 6 5 — 51% 54 И 41011 
179,947 Do. do. : Debs. ee ee ee ee Btock b b g 5 ©; 109 —112 1084- 1114 109 ee — 4 4 9 8 
15, West African Tele 1 1 Бае Shares 10 “4 4 1% | 10 — JOA 10 — 104 à : ЕЯ 816 4 
80, W. Coast of Ame 80,000 & 68,001 to 58,008 2 Ni il| Nil 22 | 14—14 14— 18 үө уй Nil 
160,000 Do. dr penei 40 1,600 guar. by Bras. Sub. Tel. 100 4 4 4 4% | 99 —102 99 —102 Р Ар 818 5 
907,980 ween elegraph, Den Nos. 1 to 307,980 T 10 1 7 ds 132 — 14g 133— 144 143 14 M 419 1 
800,000 Deb. Btock Вей, .. | 100 4 4 о 4 % 1 102 —165 102 —105 e до s 816 2 
88,891 | West ү and Pansma Te egraph .. ee -— 10 Ni Nil | Nil | Nil $— {А YA— qh : - i Nil 
84,568 Do, do. 6% Cum. Ist Pref. ва 2 10 1 6 5 % | 7S ij— 6 71— 7 $: : — 10 0 6 
4,060 Lo, do, 6% Cum. 9nd Pref. ae T 10 Ni Nil | Nil | Nil t4— 1% 64— 72 74 s a Nil 
ол NAM N. An & Deha.. Non. 3 00 1. f оо ку Бу 5 , 5 % 100 — 103 100 —108 Р 417 1 
Including arrears 


VELRCTRICAL RAILWAY. MANUFACTURING AND INDUSTRIAL COMPANIES. 


J . 8 | 
| | | А 
0,000 | { Anglo-Areentine, Tram, Мов. 260,008 00 510, чу | "EFI | 8% 8% | n- 7; 71— si | en omg! +З | 115 6 
560, , n 
980,007 Do. 64 % Cum. Prete. Т во 960,007 6 it} | 4% | 6% 54% | 5]i— 517 52— 6 ой б, | 4 m 411 8 
966,600 Do. Permanent, 6 % Deb. Stock, 1 100 6 6 & 695,/6'5! 18) —1:6 183 —136 135} И cu 4 8 3 
995,100 | Auckland E. Trams., 5 ꝙ lst Mort. Deb. Bock | 10 |6 | 5 5 5 75 | 104 —107 104 —107 ти А 418 6 
880,000 | Babcock & Wilcox, 1 to 680,000 1 17 20 $ 20 70 п; 9.— 4. Bj— 4 тела 75/73 Ж 5 0 0 
100,000 Do. do. 6 % Cum. Pref., i зо 100,000 ee 1 6 % 6 6 | 6 "o lya— j^ Ad ly 154 | eo es 4 15 7 
88,000 British Aluminium, Ord., 2,001 to 40,000 .. - 6 179251729 | oe 9— 5 by o 55 ES 3 6 1 9 
60,000 о. йо. 7% Cum. Pref. oo в 6 | Nil 12 7 $ | ee 57— 6 | ?2- tk 6 ie — | 514 8 
90,000 Do. do. "wA" 6 &% Cum. Een oe oe b Nil 6 96 ! 6 ee at— 6; ito 51 ee А | ee Б 4 4 
99,000 | Do. do, % Funding Cort „% (V 4 4— 4 з 7 48111 
358,000 Do. о: 15% Мон, Deb. Stock Red. Btock 5 5 56% .. 9) —103 100 —108 101 ss + 3 117 1 
800,000 Do. 54 % Loch Leven Debs, ..| 100 oe Se S01 54%, | 98 —101 98 —101 100 ee “> 5 811 
400,000 British Columbia vy ail Def. Ord. Stock .. 6. | 100 6 6 6% 6 12 —127х4 | 123 —127 чя m 414 6 
800,000 Do. Pref. Ord. Stock z T" ee | 100 b b БФ | 65 % | 106 —111 10:34 —1084 xd TK e $12 2 
800,000 Do. H Cum. UD Pret. Stock... . 100 Б b 5 % | 5% | 102 —106 102 —1C66 1042 103 n 4 14 4 
38500 | Do, 1st Mort. Debs., 1 to 6,260 .. 40 t 4 9% | | 99 —109 94 —102 10012 | .. s qaas 
290,000 Do. 4 4 Vancouver Power Debs., 1 to 9,900 100 4 49% 44%. 1024—1044 1024— 1044 Ар » 46 3 
188,801 | British Blectrio Traction oe te 10 6 6 (8 Ф. M 98— 34 3t— 3 7% | ts 473 1 в 0 0 
161,489 Do. do. : Оша, Prei. ee 10 6% 6% 6% i 64— 7 72— TH | 1% "үт gus 7 11 10 
1,448,668 Do. do. „Deb. Stock .. | Stock 5 6% 5% | Я 98 —102 101 —105 102! 94 +3 417 1 
110,178 Do. do. qx ds Deb. Stock Red. | 100 e | $$ | 4%! .. | 79 — в2 xd 19 — 82 xd is Уу - 5 9 1 
100,000 | British Insulated and Hel n Чы "up 5 (8 8% 8 & 10 , 63— 7 63— 7 oe ; vs 7 2 10 
100,000 Do. do. um. Pret. oe b 6 6 i 6 | 6 ч» 6i— 61 | 13 awe 64 | eo ee ee 4 16 0 
600,000 | Do do. % 1st Mort. Deb. Red. | 100 5 4 $ 45% | 44%, 102 —105 102 —1065 is » 41 7 9 
213,000 | British A Hone A lat 15 Бер: a 100 44% 4 | 44% EL | 92 — 96 | өз — 96 Р ee | '| 418 9 
400,000 pum Westinghouse 6 96 ео to «7,000 5 6 Ni | му. | 1— Hl iss К . Ы мі 
1,016,868 Do. oo ге 105 1% Mort. Deb. Btook .. FSi 4 p "n 4%! 64 — 68 61 — 26 ve T b aT 8 
68,000 1 e rd. eo ee өө ee 1 1 ee ee oe PE ` N 
000 Do. ' do. М j 6 % Cum. Pref. .. £1 Nil | Nil | Nil | 1{% to 140 uit uf s os 5 Nil 
106,781 "Brash Ileotrioal Baginoerng: Ord., 1 to 106,181 .. 1 Nil | Nil | 24% | Nil;  i— 3 " А 5 Jil 
150,000 Ро, Non-cum. 6 % Pref... .. 2 6 8 6 Nil 1— 13 5 i 5 vs "ET Nil 
195,000 ро, Perp. Deb. Stock .. | Stock 4 4 4 44% | 89 — 99 89 — 92 е si = 41710 
135,000: Do. 15 69 000 Deb. Stock sm : 1 54 | ae 51 — n 1 — T 15 "s i 615 6 
100,000 e EE E to © — 34 : 16 67/8 + 315 0 
40,000 Do. “A” 6% Cum. Pref., 1 $0 40,000 6 |6 69,1695, 6 5 4i— 62 4.— 59 xd b 97/6 3 5 17 1 
27,500 Do “B” do. 1 to 27,500 - сә b 6 6 6 6% 4i— 5 44— 54 xd 8 МА . 5 14 3 
18,200 Do. 6% Deb. Stock .. s ee | 100 5 б b 7 5% | 15 —115 105 —115 110 >> e 4 611 
190,000 Do. 5 & ind Deb. Stock ..| 100 5 7 b 6 5% | 101 —104 101 —104 " i is 416 2 
197,610 | Calcutta Trams., 1 to 197,610 ^ 6 |6%| 8% 3 8% T— В Th— 8 xd 73 "| o. 0 0 
,000 Do. 6 95 Cum. Pref., Nos. 1 to 29,880 b s . 65 % 5 % bj— 52 52 e 4 611 
860,000 Do. 4% 9% 18+ Deb. Stock T . | 100 2275 ds 44% | 44% | 106 —108 105 —103 |р е Ан 4 8 4 
85,000 | Callender's Cable Construction shares ео 0 6 12 1 16% 15 A 4— 11 10 — 11 à - dg 616 4 
40,000 Do, йо. 6% Cum. Pref. * 5 4 AP: bh— 57 bi— 57 | i. d 4 611 
800,000 Do. do. A 1st Mort, Deb. Stock Red. | Stock | @% | 44% | 44% | 44% | 1003—2108: ohms | ы „ eo 
491,999 | Cape E. Trams., 1 to 491,223 .. .. we o 1 10 6 Nil i 4 Я— з, d. Nil 
450,000 | Castner-Kellner Alkali, 1 to 450,000 .. — .. .. 1 |4 49% 6 84 Lar li 115 —, ljxd| 24/6 L А 6 11 
Лү? Do. neo. 4951s Mort, Deb. Bock 100 | 44% | 44% | 1% 4% el" —102 A | ЪЪ 1 
911,568 ane) London Railway, d. Stock „Stock 4 4 4 10% 60 — 71 70 — 72 70 rl 5 11 1 
544,216 54 Pref. Stock „Stock 4 | 4 49 4% |] He — 94 а — 94 " M 4 ^] 
644,216 Do. do. do. .. Stock 4% 4% 4 4 9 50 — 53 t3 — t6 43 17 210 
L Ону and Bonth London Rallw way ve оо c | SHOOK д ^i 14% 24% | «0 — 42 40 — 42 42 402 ze qo db: 
86000 | Crompton & Oo., Nos. 1 . 8 % 113— 24. Mio 4 "i | 814 a 
5 % Ist Mo g. Debs., о} . 15% 3 * 8 i dde nd | s | 2 Кера 


Do. 
100,0008 || 9000 of £100, and 901 to 11,000 of £50 Red. 
t Quotations on Liverpool Stock Exchange. t Uniess otherwise stated, all shares are tully paid. lnterim dividends. 
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ECONOMICAL TESTING OF GENERATORS 
AND MOTORS. 


By J. LEWIS COOK. 


Ir is the intention of this article briefly to consider methods 
of teeting D.c. machines in which the power developed by 
the machine under test is partly used to drive it. 

The Hopkinson methods are the most important, and are 
well known for shunt machines, but there often seems to be 
some doubt as regards series and compound machines. These 
methods involve an external source of energy to supply that 
lost in the load and driving machine ; only those in which 
this energy is supplied electrically will here be considered. 
The chief disadvantage of the Hopkinson methods is that 
they necessitate having two similar machines, but if these 
are available, the efficiencies can be determined with but small 
error, and the machines run on full load with but little 
waste of power. 

The methods may be divided into two main classes :— 

1. Those in which the machines under test are in series 
with the make-up " ; 

2. Those in which the machines under test are in parallel 
with the ** make-up." 

Speaking generally, the series methods would be used when 
the current capacity of the make-up is not less than that 
of one of the test machines, and the parallel methods when 
the voltage capacity of the “ make-up "' is not less than that 
of one of the test machines. 

1. Series Tests for two Similar Machines.—The connec- 
tions are the same both for shunt and compound wound 
machines, and are as shown in fig. 1. 

The series arrangement is more suitable for testing motors 
than generators, as the machine acting as motor in the test 
is under running conditions, while the generator will have a 
higher voltage across its field than its armature is devel- 
oping. 

With two compound-wound motors, the series field of the 
machine acting as generator should be reversed, or with two 
generators, the series field of the one acting as motor should 
be reversed. Otherwise one machine will be cumulatively 


x 

KAP LE 
990 o 
: Gs) 
900908 


rern 
RES!'BTANCE 


rig. 1. bic. 2. 


wound, and the other differentially, so that steady running 
will not be obtained. This applies if the machines are 
mechanically coupled to run in the same direction looking at 
the commutator ends, but if they are to run in opposite 
directions, then it is the shunt field which must be reversed 
instead of the series. Uncoupled from the motor, the 
machine acting as generator should run in the reverse 
direction, with switch s, and circuit-breaker c B (fig. 1) 
closed. 

The set should be started up with the motor field strong, 
and the generator field weak ; the load may be increased by 
increasing the generator field, or if the speed is low, by in- 
Se the ** make-up " voltage or weakening the motor 
field. 

The connections for two series machines are practically 
the same as for two compound-wound machines ; instead of 
the shunt-field resistances, a resistance Ry must be put in 
parallel with the series winding of the generator, in order to 
make its field weaker than that of the motor (see fig. 2). 
The magnitude of this resistance will be of the order of 10 
times that of the series winding ; start up with the generator 
field weak, that is, with R; small; before cutting out all the 
starting resistance, increase Ry, until full load current is 
flowing, then cut out the starting resistance and adjust the 
* make-up " voltage to give the correct voltage on the 
motor M, 
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To test the connections, the circuit may be momentarily 
closed with the machines uncoupled ; the generator should 
then run in the opposite direction to that in which the motor 
will drive it. The circuit must not be left closed, as being 
series machines, with no load on,they would race away. To 
guard against racing, should the belt accidentally come off, 
it is well to have a circuit-breaker in uge with a special © no- 
volt release; the coil actuating this release will be put 
across the machine acting as generator ; should the belt for 
any reason come off, the voltage across the generator will 
reverse, hence there will be a moment of no voltage during 
which the release will work, opening the main circuit. This 
release may be held in during starting up. 


Efheieney Formula for Hopkinson Series Tests. 
Motor input = A Vm. 
Generator output = A Vv, (see figs. | and >). 


“There must be some loss in thetmechanical coupling, of 
whatever type it be; divide this loss between the two 
machines and let— 


L, == generator loss and L,, = motor loss. 
Then generator input — motor output | 
= A V, + 1, (бов. 1 and >). 
Total loss = A (Ym — Vy) = % + 1%. 
The load on the two machines will differ but little, so it 


will be nearly correct to assume the efficiency of each to be 
the same, that is the loss in each to be proportional to its 


input. Thus— 
Lay — А Va + 1 
oM DE 
Lu A V m 
(AV, ＋ b) 
tben I, = La Luc em , 
A Vy 
La А Vin ui Lin Ly Lim A үн 
and | | „„ 
АУ, А Vin 
lon A У, 
80 that Ly = > 2 a — Ф eee eee (1) 
AN ть laa 
But Lj) + b, = A (Ут — Ух), 
1. 5 — 4 (vu 8 V/) ттт, 175 | 
| : | byu А Va 
hence from (1) A (V% — Vy) — lu = E 
| А Vm — Lm 
A? у? — A? vu v — A Ун % EA Vg bus — A V. laa ＋ I. 14 
LT А Vy lus 
lii" x Е А Vin Vise = A* (Үш Vy — Vat) 


Lj —24 Vm Din + A? Wis = A? Vm + A? Vin Vy AES A? Nou 
Ln — А Vy == К У д? Vin Уу» 
1% = А Vw + A v Vin Vu ; 


— 


ог, in practical cases, Lin = A Vm — А V Vy Yon 


hence motor ontput = av, — (A V, = ^ Vv, F 
ст А Vun Xu 
Е output 
and motor efficiency, 
input 
_ А Му» у, 
А АМ : 


It was assumed that the efficiency of each machine was the 
same ; hence efficiency of each machine 


== AC 

Va 
The chief source of error in obtaining the efficiency by 
this method is the loss in the mechanical coupling ; this, 
however, will be small with a good belt, or with the machines 


directly coupled in good alignment. : Another source of 
error is in assuming that the two efficiencies are the same, 


whereas the loads differ ; this error is inappreciable with 
machines of good efficiency, but becomes greater as the 
efficiency decreases. 

Parallel Tests for Two Similar Machines.—The con- 
nections are, a8 in the series tests, practically the same both 
for shunt and compound-wound machines (see fig. 3) ; also 
the same holds true as regards reversing the field of one 
machine if they are compound-wound, as in the series 
arrangement. 

The parallel test is more suitable for generators than 
motors, as the machine acting as generator has its full field. 
and can be tested for voltage, sparking, &c.; to get full 
armature current in the generator, the motor would have to 
be a little overloaded. Start up with the switch s, open 
(fig. 3); close х,, when v, is a little greater than Vm. Do 
not open S, with much load on, if the machines are com- 
pound-wound, as it would mean a sudden weakening of the 
motor field, which might bring the main breaker « B out, the 
latter being set for less than the full-load current of м. The 
load is increased by weakening the motor field, strengthening 
the generator field, or increasing the make-up voltage. 
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Figs 3. 


Uncoupled, the machines should tend to run in the same 
direction. | 

The connections for series machines are shown in fig. 4. 
The two fields must be connected in series, with the 
armatures in parallel in such a way that each machine, if 
uncoupled and driven from ће “ make-up," would rotate 
in the same direction. (‘are must be taken in starting up 
to have the motor field snfficiently well shunted, as otber- 
wise the load will be sinall and the machines will race. То 
prevent racing, should the belt break or come off, a“ no- 
current" release circuit breaker C B may be used, to 
operate in one of the make-up leads; this breaker will be 
worked by a coil in the generator circuit, besides the ordinary 
overload release ; should the belt come off, the current 
through « will reverse, so that at one moment there will be 
no current flowing through c, and hence none through the 
“ no-current " coil of the breaker, so that the breaker will 
then cut off the machines from the supply. 

The formula for the efficiency in parallel tests works out 
in just the same way as that in series tests. 


Motor input == v 4,, (figs. 3 and +), 
Generator output = v А,, | 
Generator input == motor output = (V A, + Ij) 
Total loss = v (A, — А,), 


and во on, substituting v for A and A for v in the equations 
for the series tests. 


The result is, efficiency of each machine 


= Ay А 


А m 


Running Two Dissimilar Machines Toyether.—As a rule 
this cannot be done in just the same way as with two similar 
machines, as the load would not keep steady. In fact, in 
running two similar machines, it is often necessary to see 
that they have a similar amount of brush lead, the lead 
being positive for the generator and negative for the motor. 

One method, which can often be employed in cases 
corresponding to parallel Hopkinson tests, is to insert a series 
resistance between the two machines. А typical case, and one 
in which such a resistance is particularly needed, is running a 
compound-wound generator with a shunt-wound motor. With 
a compound-wound generator, the load would increase the 
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E. M. F., 800 the E. M. F. in its turn would increase the load; 
this cumulative effect is destroyed by the series resistance, 
if the resistance be of such a value that the increased drop 
across it for any increase in current is not less than the 
increase in E. M. F. due to the compounding. The connections 


Fic. 5. 


are shown in fig. 5, in which n, is the series resistance, and 
B; the starting resistance. V, should not be less than v, 
when closing. switch s, In this case, of course, the 
efficiency could not be so well determined as with two similar 
machines, but a great saving in power used is effected, by 
utilising the generator power. 


COMPETITION: А SUGGESTION. 


[COMMUNICATED.] 


It has been the lot ot engineers, particularly on the elec- . 


trical side, to experience many wide and daring changes 
within the past 20, or even 10 years, all the world over ; 
but to give even а summary of such changes is quite beside 
the range of this article. Sufficient it is to say, that a huge 
industry, collectively, has sprung up in several centres of 
the ruling countries of the world to meet the ever-increasing 
demands made upon the evolutions of electrical science. 

The result is that a vast and promiscuous body of the 
younger generation swells its numbers year by year—some 
well fitted for their calling by keen application in fall-time 
training, but the majority with but a smattering of rudi- 
ments in general and with but a vague idea as to the 
direction in which their for/e really lies. 

The general summary of such conditions is that com- 
petition of the keenest description (infer alia, for service 
psy) is rife in every branch of the industry, and this is only 


too plainly emphasised by the yearly reports of several manu- 


facturing and trading concerns. 

Bat while the supply of graduated assistants far exceeds 
the demand, it is generally conceded that there is always a 
vacancy for ** young intelligence " in one branch or another, 
and the wise employer is he who can detect character and 
merit in, perhaps, a single sentence or action of the indi- 
vidual under observation. 

But why is it, in this country, at any rate, that trading 
profits have been dwindling, or even worse than that, for the 
past year, at least, while the near future teems with rumours 
of amalgamation of rival industries and uneasy forebodings 
в to the ultimate composition of staffs in general? 

I would hazard one guess as to a part cause of the trouble, 
viz, lack of organisation, or, more boldly, mismanagement ! 
And one does not make this indictment without having made 
protracted observations of the methods of various firms in ful- 
filling their obligations to their clients. 

How often is an error, quite likely a serious one, con- 
doned by the usual letter of regret and the promise that it 
shall not occur again, with ample assurances that the damage 
Will be made good, &c. ; or again, the delay in the delivery 
of plant which has been ordered, is attributed to excessive 
pressure of work in that department—in point of fact, the 
estimating engineer has made a shot at the time of delivery 
and missed by many weeks. | 

The conditions of demand and supply in several industries 
Vary во erratically, that it is perhaps difficult to gauge exactly 

proper strength of official and working staffs with respect 
to the volume of work accepted, and the space within which 
to do that work, but it seems that orders are too freely 
ked without the remotest chance of delivering up to time. 


If the works are overcrowded, this contingency should 
have been foreseen before accepting excess orders, although 
the working staff can generally be quickly reinforced. 

With the official staff it is, however, another matter when 
temporary spella of urgent work have to be dealt with, 
such as— 

1. Combined plant trials at client’s works, or 

д. Survey of site where a scheme is to be tendered for, or 

3. Urgent tender to be completed within a limited space 
of time (office work entirely). 

In any of the three cases above, the energies and attention 
of a large portion, if not the whole, of the official staff are 
required, and it is at such times that /emporary assistance 
may be called in. | 

It is usual to engage responsible officials, departmental 
or otherwise, for a term of weeks, months or years, as the case 
may be, and they fulfil their obligations for the stated 
period under a contract. Under present day severity of 
competition, which in no wise is likely to lessen, changes in 
the staff are frequent, owing to the fact that many 
a rising junior will resign his post for one only 
slightly better in point of salary, when he sees а chance of 
getting out of а rut with advantage. Such a change is 
bound to disorganise the routine of the department affected, 
until his successor is initiated into the methods in favour 
with the firm, and the problems in hand. During the inter- 
regnum, clients grow impatient at inattention to their needs, 
and so the cycle repeats itself at times regularly, at others 
most inconveniently —the result being that for short varying 
periods the staff of the firm in question is quite inadequate 
to carry on its business and correspondence in step with 
the orders in hand. Delays in some or all departments 
ensue, and it is difficult for the head office staff to make 
up time by working extra long hours, particularly when 
salaries are not sufficiently augmented, if at all, in pro- 
portion. 

It seems, therefore, that there is a decided field for the 
introduction of femporary assistance ав a recognised measure 
when completion of work is pressing or overdue. It is a 
measure resorted to by other trades and callings under some- 
what similar circumstances. but the practice does not seem 
to have been applied to electrical engineering. 

Provided that the man available is duly qualified in the 
branch or branches of work he professes to understand, and 
is quick and accurate in his methods, there is no reason why 
several firms should not call in such assistance to tide over 
rushes of work without increasing their permanent staff 
extravagantly ; the remuneration would naturally be higher 
for short periods, and payable per week or even per day. 

The question arises whether there would be an adequate 
supply of such men, unattached to any one firm and willing 
to undertake work within their own sphere of knowledge 
for uncertain periods throughout the year with a problematical 
income. 

Probably not at the commencement, for it would chiefly 
appeal at such a stage to men with means sure but small 
enough to necessitate their doing some work in which they 
were versed, in order to enjoy living аз compared with exist- 
ing. Provided that their credentials for work and character 
were beyond suspicion, there is little question that an equal 
income could be earned in 250 days or less per annum, as 
compared with 300 days per annum in a fixed situation. 

The broadening of ideas апа experience would be of 
immense benefit to anyone so engaged, not only in his own 
pet subjects, but in others which it would be unlikely he 
could ever handle in the ordinary course of routine. Sooner 
or later, too, he would probably receive the offer of a 
permanent post by some official recognising his“ forte" 
in some particular department or study, carrying with it a 
galary commensurate with his own ideas and ambition. 

It would be essential, of course, that such an engineer. 
should live within easy radius of the industrial centre 
within which his energies were to be sought, so that his aid 
might be summoned speedily and easily. 

When success has attended the efforts of such a man who 
has risked the loss of a slow but reasonably sure position in 
order to gain greater experience and higher status, or of 
those who kill time to some useful purpose for the sake 
of advancement amongst their fellows, then such a course 
may be freely entered upon by many without undue risk 
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when a certain personal connection has been formed, and 
the “ennui” following upon bad trading, bad debts, 
managerial and departmental changes, and generally small 
hope in the future for advancement vanishes with a sense 
of personal change for the better under one’s own initiative 
and with a wider circle of confrères. 
It has been truly said that“ opportunity occurs once in a 
lifetime to every man”; the wise man is he who deter- 
mines promptly to close with that opportunity. 


PATERSON’S PATENT FIRE-RESISTING 
CABLE. 


Wk recently had the pleasure of witnessing, at the works of 
Messrs, Johnson & Phillips, Ltd., a remarkable series of 
experiments on a new fire-resisting cable, which is being 
introduced by this firm. As our readers are aware, attempts 
to produce a satisfactory cable of this type have been made 
in various quarters, with more or less success. Messrs. 
Johnson & Phillips themselves have been experimenting in 
this direction for several years, and the cable which they are 
now manufacturing appears to afford a complete solution to 
the problem, as will be seen from the extraordinary tests 
described below, which it successfully endured in our 
presence. 

Obviously, lead-covered wire is useless for fire-resisting 
purposes, во that we are compelled to employ rubber or other 
more or less inflammable waterproof materials to provide the 
necessary insulation resistance ; when decomposed by heat, 
these materials give off highly inflammable gases, which are 
readily ignited. Inthe Paterson cable, the copper conductor 
is covered first with a layer of asbestos paper; next comes 
the ordinary pure and vulcanised rubber insulation, followed 
by several laps of Manila paper of the highest quality, 
impregnated with a special fluid, which renders it not merely 
uninflammable, but, to some extent, a fire extinguisher. 
Over the paper there is а strong flexible braiding of fine 
steel wires, covered with several laps of the above-mentioned 
paper; and over all the cable is braided with impregnated 
jute, and finished off with red or black fire-resisting com- 
pound. 

Samples of this cable” were subjected to the following 
extremely severe tests :— 


1. The cable was heated over a Bunsen flame for half an hour, 
while & pressure of 220 volts was maintained between the steel 
braiding and the copper conductor, in parallel with an incandescent 
lamp, which remained burning the whole time, thus showing that 
no short-circuit took place. The cable was then struck three blows 
with a 2-lb, hammer, without apparent effect. The insulation 
resistance between the copper and steel was 75 megohms, measured 
at 500 volts. The cable was beaten flat, and finally short-circuited 
with three more hammer blows. 

2. Tne cable was heated as before, and the insulation resistance 
between copper and steel was measured at intervals, at 500 volts, 
with the following results:—After 18, 26, 36 and 40 minutes, 
75 О on each occasion. The sample was then tested with high 
voltage, but failed to break down with 3,000 volts. 

3. The copper conductors in a sample were replaced by arc lamp 
carbons, and an arc was struck in its interior, with a current of 60 
amperes at 200 volts; after the arc had been maintained for 20 
minutes the cable was red hot, but there was no flame. The 
current was raised to 90 amperes for five minutes, bus there was still 
no flame. 

4. A similar experiment was carried out on a sample of ordinary 
V.LR. braided cable, which burst with a loud report in less than 
10 seconds. 

5. A sample of Paterson's fireproof cable, No. 3/22 S. W. G., was 
overloaded with 80 to 100 amperes; the conductor fused in about 
2 minutes, the insulation and protection remaining intact. 

6. A piece of ordinary 3/22 cable was similarly overloaded ; after 
a few seconds the wax compound in the braid began to melt, fol- 
lowed by the rubber, and in 1j minutes the cable was in flames. 

In another instance a sample of Paterson's cable was tested before 
heating, giving 6,000 Q; it was then placed in а Bunsen flame for 
30 minutes, after which it was tested, giving 400 0; then it was 
struck with a hammer three times whilst hot, and replaced in the 
flame, the insulation resistances after each blow being 60, 40 and 
30 0 respectively (к.м.Р. of testing battery, 500 volte). - 


One could hardly ask for more drastic tests than the 
foregoing, and the makers are to be congratulated on their 
success. 


There are many positions where such cable should prove 
exceedingly useful : for example, for the connections between 
motors, &c., on electric trains ; in situations where inflam- 
mable goods are stored; at the back of switchboards ; in 
the neighbourhood of fires, as in hotel kitchens, bakehouses 
hospitals, &c. ; in textile factories, iron works, on board 
ship, and so on. It will be observed that the cable is 
not only proof against internal fire, but also 
against external heating, so that in the case of a fire 
occurring ina building wired with these cables, the electrical 
circuits would probably not be interrupted for a long period 
—a feature which might be of the utmost importance. The 
cable is made in all sizes, and does not cost much more than 
high-class wire of the ordinary type. 


— ä.—F EES 


HIGH-PRESSURE D.C. TRANSMISSION. 


* 


Tur recent revival of interest in the series system of 
direct- current power transmission has brought certain 
considerations forcibly to the front. Already in our iseue 
for October 14th, 1904, l. e., two and a half years ago, we 
published the tests now again cited, which indicate that 
certain insulating materials will stand twice as high an 
effective voltage per unit of thickness when tested by 
direct current as when tested by 50-cycle alternating 
current. The whole issue of the commercial advantage of 
the continuous-current series system for power transmission 
rests on this point; or rather, this is one point which it is 
absolutely necessary to establish. Hence it is the more 
surprising that after the lapse of во long an interval, we are 
not ав yet in possession of confirmatory data from many 
sources. Here is a matter which could with advantage be 
investigated by the National Physical Laboratory. In fact, 
in Mr. Rayner’s paper recording the results of some investi- 
gations at the National Physical Laboratory (Journal 
Institution Electrical Engineers, Vol. 34, p. 613), are given 
the results of testa of the dielectric strength of air and of 
certain materials when subjected to two different period- 
icities—namely, 36 and 50 cycles. The dielectric strength 
increased very distinctly with the frequency, bnt there 
appeared no conclusive ground for knowing that this might 


not have been due to change of wave form. Indeed, every- 


thing on record in this line of. work emphasises the danger 
of drawing hasty conclusions. 

It would appear probable that the 2:1 ratio will be fairly 
substantiated for many materials and conditions, but there 
must be no room for reasonable doubt, since these figures will 
form the basis for the design of the insulation of transmission 
cables. 

‘There is ascribed to the direct-current system of 
working the further advantage that there is no dielectric 
hysteresis loss in the material of the insulation. Here, 
again, we are touching upon а subject which has been 
much neglected, considering its great importance. The 
term dielectric hysteresis was suggested by Steinmetz in 
1892. To quote from that author's “Theory and Calcu- 
lation of. Alternating Current Phenomena," Second Edition, 

. 145 :— 

“While the laws of magnetic hysteresis are fairly well 
understood, and the magnitude of the effect known, the 
phenomenon of dielectric hysteresis is still almost entirely 
unknown. 

“Tt is quite probable that the loss of power in the dielectric 
in an alternating electrostatic field consists of two distinctly 
different components, of which tbe one is directly propor- 
tional to the frequency, analogous to magnetic hysteresis, 
and thus а constant loss of energy per cycle, independent of 


the frequency; while the other component is proportional to 


the square of the frequency—analogous to the loss of power 
by eddy currents in the iron, and thus а logs of energy per 
cycle proportional to the frequency." 

A good many physicists have worked at the problem since 
that time, but the practical man is still left without the 
necessary data for his purpose. 1? R losses in the insulation are 
frequently ascribed to dielectric hysteresis. This is a very 
natural error, in consequence of the rapid rate at which the 
true ohmic resistance of most insulating materials decreases 
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with increasing temperature; 6° to 10° C. temperature 
increase suffices, in most cases, to halve the insulation resist- 
ance. Thus we may, to fix ideas, suy that the insulation 
resistance is halved for every 8° temperature increase. A 
40° C. temperature rise is thus likely to halve the insulation 
resistance five times, the value at the 40° C. higher tempera- 
ture being of the order of ,'; = , or, say, something like 
3 per cent. of ita original value. 

Now, there will always be a minute current flowing 
through insulations subjected to differences of voltage, and 
this І v loss, small as it may be initially, is located in a 
substance of very low thermal conductivity. If the internal 
portions heat ever so little, the consequent decrease in 
insulation resistance will be followed by a greater current, 
a greater loss, and increased rate of heating, and this will 
be concentrated at the weakest point. "This occurrence will 
often be sufficient to account for the breakdown, and it 
will not be any less serious with direct current of а given 
effective voltage. 

As to the additional heating due to “dielectric hys- 
teresis, and not occurring in direct-current systems, the 
practical engineer has but very seanty data for his work. 
The National Physical Laboratory could render a service of 
great value by carrying out a series of exhaustive tests on 
these points. We must have some better explanation than 
has yet been vouchsafed, and a better supply of experimental 
data, before we can feel reconciled to the plan of cutting 
down the insulation thicknesses in cables for direct-current 
series systems of power transmission. As it is precisely in 
the cost of the transmission line where this system makes 
up for its greater cost in other directions, notably at the 
generating station, it is clear that the commercial utility of 
the system is dependent upon whether or no 3,000 volts per 
millimetre thickness of insulation gives a sufficient safety 
factor for cables for а 50,000-volt plant of this type. 

This matter of the safety factor which should be provided 
for cables employed in systems of different types, in itself 
constitutes a problem of great difficulty. For 11,000-volt 
three-phase transmission systems, at least double normal 
working pressure is invariably required to be sustained for 
one hour by the cable as installed. Are we to takea higher 
or a lower safety factor for cables for direct-current high- 
tension power transmission ? 

The inductance of the high-tension series line itself 
will be relatively small compared with the inductance of the 
machines and apparatus comprised in the series system. 
The inductance of a set of sub-station series motors of 
7,000 KW. aggregate capacity on a line of, say, 100 miles 
length, will be of the order of at least 500 henrys. It is 
hardly reasonable to suppose that human ingenuity can pro- 
vide against occasional interruptions of the circuit while 
carrying full load current. Let us take this current at 
70 amperes for a voltage of 100,000, and let us assume, 
for purposes of argument, that the current is reduced in half 
a second from 70 amperes to zero, i.e., that it is reduced at 
the average rate of 140 amperes per second. Then the 
reactance voltage amounts to— 


2т T 0:25 

141 0:50 
At the instant of breaking, however, the rate of decrease of 
current will be much greater than the average rate, and the 
пишу voltage may thus be far in excess of the above 
gure, | | 

Few of us have escaped the experience of sustaining 
through our bodies the discharge of the field circuit of 
dynamos excited with direct current. Even in the case 
of small machines, the result is of an order of violence 
corresponding to very many times the normal pressure across 
the field coils. Recollections of this sort will serve to con- 
firm mathematical estimates of the order of magnitude of 
these induced voltages. It is to be anticipated that should 
a direct-current series system on a really large scale ever 
be undertaken, “ subtleties " will be much more in evidence 
than has been the case with alternating-current transmission 
systems. It is very much to be doubted whether the factor 
of safety of two, which has generally sufficed for alternating- 
current plants, will not have to give place to considerably 
higher values in direct-current series power transmission 
systems when underground cables are used. In this case 


x 500 x 70 = 100,000 k. .S. volts. 


he chief point of alleged commercia] advantage, namely, 
the transmission line, will have to come in for radical 
reconsideration. 

In Mr. Field's highly illuminating paper, read before the 
Glasgow Section of the Institution of Electrical Engineers 
some few years ago, the frequent occurrence of break- 
downs on direct-current systems was considered from the 
standpoint of a potential wave sent into a circnib on 
closing a switch. As this wave of potential advances 
into the new circuit, it is shown how the “ potential 
front," in entering the apparatus in the circuit, subjects 
the insulation between turns and between layers to 
stresses many times in excess of the normal stresses. : 


It is поб necessary that the circuit be actually 
completely opened or completely closed, for, to quote from 
the paper :— 


“ These potential fronts may be created at any point of 
the circuit by suddenly altering the potential at that point, 
e.g., by short-circuiting, grounding, and the like." 

What could be more pertinent to the subject under con- 
sideration than the above statement? To cut out motors 
in the series system they are short-circuited. If it is a sub- 
station containing a couple of 4,000-volt motors which is 
cut out of service, the instantaneous disturbance of the 
system is comparable to an abrupt and large change in the 
indactance of the circuit, and the nature of the consequences 
is well known. | 

The possible immunity of the Thury systems, as so far 
installed, from troubles of this sort is not reassuring, for 
they are all small systems, ranging from 300 to 4,000 Kw. 
total capacity each. In only two of them is the line pres- 
sure over 15,000 volts, and in only one of them are the 
individual generators of more than 400 Kw. rated capacity. 

Thus the inductance effects and the total pressures 
involved are in no sense commensurate with the values 
which are being discussed in connection with prospective 
work, and it behoves engineera who contemplate going in for 
larger work with this system, not to disregard the conse- 
quences of cutting the insulations too fine. 


THE PRESENT TENDENCY OF CHARGING 
FOR ELECTRICITY. 


By W. A. TOPPIN, A. M. I. E. E. 


— 


In considering the changes that have been made by many 
supply. authorities in their methods of charging, one is 
struck by the marked tendency towards the use of some 
system that takes into consideration the period of the day 
during which the supply is required. There is a great 
diversity in the systems adopted as will be seen in the 
following table, and several of them must be rather difficult to 
work under practical conditions. It must be a great dis- 
advantage both to the supply authority and:to the consumer to 
have frequent changes in the method of charging for electricity. 
A system is perhaps tried in one town that has previously 
been adopted in another town, and discarded as unsatisfactory. 
In order to avoid this, it would be a good thing for the 
Municipal Electrical Association to take this matter up at 
its annual Convention. The views of prominent engineers 
could then be ascertained апа two or three systems chosen 
that could be applied to all classes of consumers. These 


‘systems could then be strongly recommended to all supply 


authorities, and more uniformity secured than exists at 
present. It would be understood that these systems had 
given complete satisfaction to both consumer and supply 
authority, and were the best yet devised. The price 
charged per unit would, of course, vary in different towns 
according to the generating costs, amount of competition, 
and other factors to be taken into consideration. 

The following is a list of towns that have made, or propose 
to make, alterations to the system in use (and about which 
notices have appeared in the electrical press) during the past 
three months :— 
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Мате ої Supply! 


Authority. System of Charging. 


Remarks. 


Blackpool ... Double tariff. 


— — - жы 35, "e 


То encourage the use of 


radiators and heaters 
| during the day. 
Battersea ... Double tariff. | 
Carlisle ...... Double tariff for power High rate, 31d. per unit, 
users. ' only in operation during 
heavy lighting load hours 
from Sept. 15th to April 
| 15th. At any other period, 
| ` | low rate, 1d. per unit. 
^olne ......... Reduced rate for re- 'l'o prevent overlapping of 
stricted hours’ supply , power and lighting de- 
to power users. mands. 


Cheltenham .: Graduated discounts Consumers to guarantee a 
| arcording to number minimum consumption of 
of units used per | 4.000 units per annum 
quarter. before being allowed these 
| special discounts. 
Derby ...... | Uniform power rate of 
1d. per unit if cur- 
, rentis used through- 
| out whole day. | 
Brith ......... | Double tariff for power High rate 44d., and low rate 
' and lighting. lid. per unit. ‘he con- 
sumption of energy for 
lighting purposes not to 
excecd 2095 of the total 
annual consumption. 
Enfield .. ... Maximum demand for | Demand indicators  cali- 
lighting and power brated in number of 8-c.r. 
or restricted hour lamps, to render it simpler 
supply, lid. per unit. for the consumer to under- 
| stand. 
Gravesend... Double tariff for power | High rate, 5d. рег unit, 
purposes. 5 p.m. to 10 p.m. during 
winter months, and 6 p.m. 
to 10 p.m. during summer 
s months; 1d. per unit, low 
rate. Larre number of 
motors added without 
appreciably increasing the 
maximum load on the 
| station. 
Hanley | Maximum demand for | Demand indicator in every 
| lighting and power | consumer's premises. 
purposes. 
Leeds. Reduced price to power This system takes into con- 
consumers who use | sideration the load factor 
1,000 . T. u. per н.г’. | of the consumer. 
of their maximum . 
load. 
Southampton Consumers taking an | Adopted to encourave the 
| all-night supply and all-night use of electricity 
' using more than | in railway stations, goods 
| 50,000 units рег | yards, and amongst similar 


[] 
] 


annum, specially re- | consumers. 
i duced rate. | 
Stafford ...... Graduated discounts | From 1,400 to 2,000 units, 


according to number 
of units used рег 
quarter. 


1095 discount; from 2,000 
to 3,000 units, 12% dis- 
count; over 3,000 units, 

15% discount. ‘The price 

charged per unit remains 

| {һе ваше 1п еасһ сазе. 

‚ Graduated discounts | Discounts varying from 5% 

| to power users. to 25%, according to num- 

ber of units used per month. 

Warrington. (Graduated scale of | Load factor per cent.: 15, 
charges according to | 1°8d.; 20, 1:55а.; 25. 1: 42d. ; 
consumer's load fac- | 30, 1°24d.; 35, 1°12d.: 40, 
tor. Power users] 1'0d.; 50, 94d.; 60, 88d., 
only. 70, 82d.; 80, 76d. ; 90, 70d. 

We Inesbuty Flat rate to consumers | The period each day that 
undertaking to use | the consumer must agree 
electricity for a cer- | to use the current being 
tain period each day. | from dusk to 11 p.m. 

West Ham... Hour meter system. | Arc lamps hired to con- 
Special rates for long | sumers at £8 4s. per lamp 
hour-power con-| per annum for 800 hours’ 
sumers. | use, and for every hour in 

excess, 24d. The charge 
includes energy, trimming, 


St. Helens... 


carbons and lamp. Meter 
rent, ls. per quarter. For 
small shopkeepers, 4-light 
fitting complete £4 10s. 
per annum of 800 hours, 
and 14d. per hour in excess. 
Consumer must sign two 
vears' agreement. 


к — —— -— ͤ eka]— 


It will be seen that out of the seventeen supply authorities 
mentioned, no fewer than fourteen take into consideration the 
number of hours per day a consumer uses electricity. Only 
three of them have adopted the policy of offering special 
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rates to large consumers irrespective of their load factor. 
The double-tariff system has been adopted by five, and two 
are trying the restricted-hours supply to power users. The 
writer is not aware as to how the power consumer's load factor 
is arrived at in Warrington. A simple method would be to 
put in the consumer’s premises a maximum demand indicator, 
multiply the reading obtained by the number of hours per 
quarter, and thus arrive at the maximum number of units 
the consumer could use in that period. Ву comparing the 
actual number of units registered on the meter with the 
maximum possible, the consumer's load factor could be 
arrived at. 'The system referred to certainly seems а very 
fair one, and treats the large and small consumer on the 
same footing. The sliding scale or graduated discount 
systems that specially favour the large consumer (who is not 
necessarily a good long-hour consumer) are apt to cause 
complaints from the small consumers, and prevent their 
number from increasing very rapidly. 

The great eagerness displayed by supply authorities in 
obtaining power consumers, and the very low rates offered, 
seem to the writer to be carried to the extreme in some cases, 
Generating stations were, as a rule, originally erected with 
the idea of supplying the lighting consumer only, but in 
time, the desire to find a class of consumer who would use 
electricity during theihours of daylight, led to the rush for 
the power consumer. Exceptionally low rates were offered, 
and motor-driven machinery of all descriptions were connected 
to the mains. In many cases motors having violently 
fluctuating loads caused the supply authorities to spend 
much time and money on various arrangements for keeping 
the pressure steady enough for their lighting consumers. 
No doubt if central stations had been originally arranged 
for the power consumer, the lighting consumer would now 
have special rates to encourage the evening load, and keep 
the engines working at as near full load as possible for 24 
hours each day. 

Considering the station load curve for a day in December, as 
shown in fig. 1, it will be seen that there is a good power load. 
The lighting load is shown shaded at a, and the overlapping 
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of the demands of these two classes of consumers causes the 
huge peak shown. A generating station having plant of 
2,000 KW. capacity would be large enough to supply either 
the power or lighting consumers separately, but the two 
combined necessitate generating plant of 4,000 KW. capacity. 
The power consumer can, therefore, as justly be charged at 
a high rate during the hours of peak load as the lighting 
consumer. 

Where the large works or factories cannot be induced to 
agree to a restricted hours’ supply, it appears that the double 
tariff system is the next best arrangement.. Dealing 
with the smaller power and lighting consumer, thie 
best plan seems to be to fix a maximum demand indicator 
in every consumer’s premises, and charge either a high rate 
for the first hour’s use of maximum demand, and then a low 
rate, or on a graduated scale according to the load factor. 
In many towns the maximum demand system and the flat 
rate system are both in use, and the consumer has the 
choice. The short-hour consumer naturally chooses the flat 
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rate, and frequently does not pay his fair share of the 
standing charges. Those consumers who never require 
energy during the hours of peak load, might be excepted 
from the above rule and charged on a low flat rate. 

At the annual meeting of the Municipal Electrical 
Association in 1905, Mr. Sinclair read an excellent paper on 
“Тһе Load Factor ; its Effect upon an Electricity Station." 
Mr. Newington, in his presidential address, referred to the 
restricted houra' system as having been adopted in Edin- 
burgh, and gave the following table, showing what a very 
poor load factor many power consumers have :— 


Total H.P. | Full load hours 


Type of Consumer. installed. | per day. 
Elevators ... -— - 610 0:9 
Butchers and bakers 83 "T 180 1:27 
Printing works E "m" 1,327 1:52 
Breweries ... P Ир | 247 113 
Joiners and bujlde : 1,057 1:85 
Engineering works T 8 981 2˙08 
Laundries ... i er T 40 2:87 
Aerated water works vs Ja 28 3:27 


Mr. Н. Kilgour also contributed а paper that year on 
“ Notes on Costs and Tariffs for Electric Supply," in which he 
pointed out, that, if one class of consumer is specially favoured, 
it may become more important than all the remaining 
classes taken together, and unless the tariff i8 revised, may 
lead to the supply being given at an absolute loss. This 
substantiates the remarks made by the writer regarding the 
very low rates offered to power consumers in some towns. 
A town that has a very small number of possible power users 
is quite safe in charging very low rates for power, but one 
where there are large possibilities amongst this class of con- 
gumer, requires to take the future into consideration and 
Changes in prices or 
systems of charging require to be made with great caution, 
as whilst it is easy to reduce the price to any particular class 
of consumer, it is quite another matter to raise the price 


again. 


PUBLICITY: OR, HOW I BOUGHT A 
5-H.P. MOTOR. 


(BASED ON Facts.) 


By BEN FRANK. 


7 


I was in want of a 5· 11. P. motor for driving a small machine, and sent 
the following inquiry to a large Americanised motor manufacturing 
company :—'' Kindly quote me, by return of post if possible, for a 
*H.P, Shunt-wound motor, to run at about 1,200 R. P. f. on a 200- 
у. continfous current circuit, complete with sliding rails and 
P ey." 

In reply to the above I received the following: - We are much 
obliged by receipt of your valued inquiry for motors, and enclose 
you herewith our Motor Enquiry Form, and on receipt of this 
duly flled in we shall be able to quote you by return of post." 

This form was one of the new Publicity documents, and contained 
about 125 columns or spaces to be filled in with various particulars, 
and covered every conceivable detail that might apply to a motor of 
any description, continuous or polyphase. I thought it best to fill 
this form in, although I could give no more information than was 
contained in my original inquiry. 

By return of post I received the following: 

Weare duly in receipt of yours of yesterday enclosing our 
otor Enquiry Form filled in, which we have handed over to our 
imating Department, who will quote you in due course. As you 
are in the market for motors, we enclose you herewith our pamphlet 
on Motor Driving, which will show the absolutely unique position 
ze hold in the motor world. There is no branch of this extensive 
Industry which we have not touched, and the services of our vast 
chnical staff are fu lly and freely at your entire disposal. Awaiting 
jour further inquiries, we are, &c." 

After waiting for two days, I sent a postcard to remind the firm 

at I had not received the quotation yet, and received the 
following reply ME 
d Your postcard came duly to band, and we regret that, owing to 
еце pressure of business in our Estimating Department, your 
19 8 has not yet reached its turn. We receive thousands of 

quries daily for motors, and these must, of course, be taken 
tim. We are now within a few hundred of yours, and have 


every hope of reaching it to-day. We take the liberty of enclosing 
herewith our pamphlet on Electric Ventilation. We know that 
93 per cent. or more of the offices in London would be equipped 
with our electric fans if we had the chance of personally discuss- 
ing the matter with the tenants, and if, after perusing the enclosed, 
you would like a call from us, we will send round one of our sales- 
men who will go fully into the matter with you, aud positively 
convince you that it is physically impossible for you to successfully 
carry on your business without one of our electric fans on your 
desk.” 

Then, after a day or two, I sent another postcard, saying Do 
please let me have that quotation by return.” But instead of the 
estimate I got the following :— 

„We regret that our quotation has not yet reached you, but the 

. whole of our engineering staff have been working night and day on 
it, and hope to have it completed by midnight to-night, and it 
shall be sent round by special messenger in the morning. We find 
that we have not yet heard from you on the subject of electric fans. 
We have tried our best to make the advantages clear to you, and to 
8how you how much more life would be worth living during the hot 
weather, if your oflice could be kept cool and fresh by electric fans. 
‘If we had the descriptive powers of Sir Walter Scott and the force 
of Sandow, we might succeed in making the thing stronger, but being 
simply salesmen with nothing but our knowledge of the real beauty 
of fans to tired overheated humanity, we canonly repeat that it 
is our firm conviction that you cannot possibly be happy until you 
get them.” 

By the same post I received also an appeal from the supply 
company, who had evidently beentold by the motor company that 
they had had inquiries from me for motors, and that in all prob- 
ability I had a private plant. The circular was to the following 
effect :— 

„Why make your door a dump-heap? Customers will not push 
into your оћсе past dusty, greasy stokers; and coal and ash carts 
on your curbstones do not look well. Let us do the shovelling. 
Let us make the noise, grease, smells and dirt, miles away from 
your office. That is our business; yours is to keep clean, cool and 
quiet. We are experts in the shovelling business. Our men like 
it. It is second nature to them. On receipt of the enclosed 
card, one of our salesmen will be round by motor-car in five 
minutes." 

Another postcard from me to the motor company, saying that 
unless I got the quotation by return I should go elsewhere for my- 
motor, brought forth the following reply :— 

"We know how tired you must be waiting for that «quotation, 
but we can assure you that when you get it you will be delighted. 
No motors arelike our motors. Every horse-power given by our 
motors is worth at least 5 н.р. given by anyone else's. What 
about arc lamps? Surely you want some arc lamps, and we enclose 
herewith our bulletin which tells you all about them. Electric 
light is one of the great discoveries tbat go far towards making this 
twentieth century life of ours better worth living—fuller of refine- 
ment, comfort and culture." 

Just as I bad finished reading this, my clerk brought in a 
traveller's card. He represented a motor maker. I don't usually 
see travellers, but just as a drowning man clutches at a straw, so I 
grasped the chance of seeing this man. 

"Do you make motors?" I asked. “Well, then, can you give 
me a quotation for a 5-н.р, shunt-wound motor, 200 volts, 
1,200 R. P. M.? 

„Ob, yes," he said, I can give you a quotation for that now.“ 
And in about two minutes he had figured it out from his list, and 
taken off the discount. 

“Now, then, how soon can you deliver?“ 

The traveller turned up his stock list, and said, We have one in 
stock—could send it off to-day if I wire the works.” 

" You are not an engineer, I suppose, just a traveller, and know 
nothing about the technical details of these motors. Don't know а 
motor from a rheostat, I suppose? 

“Oh, yes," he said, smiling, “I am an engineer, and can tell 
you anything you like about the motor." 

The result was that this representative took the order with him, 
telegraphed for the motor, and it was in my place and ruuning 
within two days. 

I am still receiving weird pamphlets and bulletins from the 
motor company, and I suppose their engineering staff are still 
working night and day on that quotation, for I have never 


received it. 
7 


The International Glow Lamp Syndicate. — The 
International Glow Lamp Syndicate, which bears the title of the 
Verkaufsstelle Vereinigter Glublampen Fabriken of Berlin, is 
reported to have had a turnover of 31,400,000 lamps in the year 
ended March 31st, 1907. This compares with a total sale of 
30,000,000 lamps, in round figures, in the preceding year. It has 
been possible for the syndicate in the past tinancial year to reduce 
the number of outside competitors by the conclusion of agreements 
with three of these firms. These are the Bavarian glow lamp 
factory of Ludecke & Co., of Lechhausen, near Augsberg, the firm 
of Zschocke & Co., of Dresden, and the Anker glow lamp factory in 
Berlin. As independent outsiders there now remain the Union 
glow lamp factory at Finsterwalde, the Radium glow lamp factory 
at Wipperfurth, and the Allgemeine glow lamp factory in Berlin; 
the latter only being in course of establishment at the present 
time. 


—— . —.......—..——.——————— ——————— 
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NEW PATENTS APPLIED FOR, 1907. 


Oompiled expressly for this journal by У.Р. Тномрвон & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


11.7123. Improvement in cell testers.” P. WATSON. 


11,754. ''Improveinents in telephone transmitters.” 
Acoustic Co., United States.) May 21st. (Complete.) 

11,774. "Improvements in central battery telephone exchange systems.” 
J. A. Romer. May 21st. 


11,780. ‘Improved electric cable." W. E, RICHARDS. (The Electric Loop 
Cable Co., United States.) May 21st. 


May 2184. 
W.G. Heys. (General 


11,786. “Improvements in electrical devices and apparatus." F. B. Cook. 
Мау 91st. 

11,794. "Improvements in or relating to the control of electric motors." 
J. G. V. Lana. May 21st, 

11,808. “Improvements in telephonic apparatus." E. A. GnanAM. May 218%, 
А 11,814. “Improvements in connection with electric circuit.breakers." W. H. 
Scott. May 21st. 

11,823. Improvements in devices for amplifying electric currents," H. W. 
Lake. (J. S. Stone, U.S.) May 21st. (Complete.) 


ments.” 

May 21st. 
11,850. 

Воттіхо. 
11,872. 


* Improvements in transformers for use in making electrical measure- 
SIEMENS Bros. & Co., Lip. (Siemens & Halske Act.-Ges., Germany.) 
(Coinplete.) 
“ Rotary intermittent electric sign switch." 
May 22nd. 


“Improvements in or relating to dynamo-electric machines and 

motors." Steuk As Bros. DYNAMO Wonks, LTD., and M. Kross. May 22nd. 
11,873. Improved method of and means for altering the working speed of 
lyphase motore." SEM. S Bios, Dynamo Works, Lb., and H. B. Poxyxper. 
ay 2nd. (Coinplete.) 


11,871. Improvements in or relating to combined electrical- mechanical 
systems for the storage of power." BIEMENsS Bros.’ Dynamo Works, Lro., and 
Н.В. PovsprR." May 22nd. (Complete.) 


11,994. “Improvements relating to electric incandescent lamps.” 
May 22nd. (Complete,) 

11,911. “Improvements in electric arc lamps.“ 
PLurTE. May 22nd. 

11,917. ‘Improvements in electrodes for resistance furnaces.” 
J. ScHOENAWA and W. RobpENHAUSER. May 22nd. (Complete.) 

11,926. ‘Improvements in controller mechanism for electrically-operated 
cranes, lifts and the like." BRITISH THomson-Hovston Co., LTD. (Allgemeine 
Elektrieitats, Ges., Germany.) May 22nd. 

11,940. Apparatus to measure the quantity of electricity passing through an 
X-ray tube.“ A. H. Pigir, May 23rd. 


A. Borrixd and W. H. 


C. PAULI. 
Н. W. HEADLAND and F. 


R. ROCHLING, 


11,952. “ Improved electrical fuse." A. О. CHARTERS and J. G. Jones. 
May 23rd. (Complete.) 
11.979. Supported carbon for electric arc lamps." DEUTSCHE Веск- 


BoeENLAMPEN G.m.b.H. and H. Breck, (Date applied for under Patents Act, 
1901, January 2th, 1907, being date of application in Germany.) May 23rd. 
(Ccmplete.) 


11,984. “Improvement in electrical motor starting and regulating switches.” 
T. L. R. CoorEk. 5 May 23га. 

12,010. "Improvements in automatic electric boosters.” 
and P. L. Riviere. May 28rd. 


12,020. “Improvements in and relating to apparatus for use in space tele- 
graphy.” British THossoN-HousTON Co., LTD. (General Electric Co., United 
States.) May 23rd. 


12,043. Improvements in and relating to electro-signalling by means of 
electric waves.“ A. ORTING. May 24th. 


12,050. ‘Improvements in or relating to dynamo-electric machines and 
motors." Siemens Bros.’ DyNAMO Works, LTD., and M. Kloss. May 24th. 
(Complete. ) 


12,058. “Improvements in ventilating dynamo-electric generators, motors 
and the like." SIEMENS-ScHUCKEKTWERKE G. . h. H. (Date applied for under 
Patents Act, 1901, May 81st, 1906, being date of application in Germany.) 


R. C. ROBERTS 


May 2ith. (Complete.) 

12,065. “Imprcvements in holders for incandescent electric lamps." М. 
FavEno. May 24th. 

12,069. Improvements in and relating to mariners’ compasses.” J. C. 
DosBir. May 24th. 

12,072. Improvements in or relating to electric motor equipments for 


marine propulsion. 5 Н. A. MAvok and Mavor & Соством, тр. 

12,079. ''Electrically-heated steam radiators.” 
BnackENSIECK, 8 May 24th. 

19,001. “Improvements in electrically-propelled vehicles." W. №. STEWART. 
May 24th. 

19,089. “Improvements in and relatin 
Вһітічн" Тномѕох-Носѕтох Co., тр. 
Мау 24th. 

12,090. “Improvements relating to alternating-current commutating electric 
machines."  ALLuEMEINE E.LEKTRICITATS Grs. (Date applied for under 
Patents Act, 1901, May 25th, 1906, being date of application in Germany.) 
May 24th.@ (Complete.) 

12.129. Improved supports for electric incandescent lamps." F. P. DRIVER, 
. May 25th. : 

12,135. “Improvements in magneto-electric ignition apparatus. W. Roos. 
May 25th. (Complete.) | 

12,150. “Improvements in electric typewriters." J.LrwnsrLE. (Date applied 
for under Patents Act, 1901, May 25th, 1906, being date of application in 
Germany.) May 25th. (Complete.) 


12,152. "Improvements in and relating to electrical house terminal boards 
and cut-outs.’ S. H. PENNING, May 25th. 


May 24th. 
R. М. CUNNINGHAM and A. 


to internal combustion engines.” 
(General Electric Co., United States.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Бр оре оша may be obtained of Messrs. W. P. 
Тномрвои & Co., 829, High Holborn, W.C., and at Liverpool, price, post 


1908. 


STREET оң STATION INDICATOR FOR ELECTRIC TRAMCARB AND SuBway САНЫ. D. 
Livingstone and W. Dickinson. 29,402. December 27th. 
ELECTRICITY METERS FOR TERTING PunPosES, Isaria-Zahlerwerke Ges. 29,494. 


December 27th. (Date applied for under International Convention, Decem- 
ber 27th. 1903.) | 


MEANS OR APPARATUS FOR SUPPLYING ELECTRIC CURRENT TO TELEPHONIC APPARA- 
tus. E.. A. Graham, 1,711. January. 23rd. Selb Cen lier a 

BATTERIES or ELECTROLYTIC CELLS. R. H. F. Finlay and. A. H. Finlay. 1,716. 
January 231d. И, 


CHARGING ACCUMULATORS. Е. de Marcay. 8,3454. April 6th. (Date applied 


for under International Convention, January 24th, 1906, originally included. 
in No. 8,845/06.) 


ELECTRICAL WIRE CowpviT BvRFACE OuTLET Box. Aberdeen Electrical Engi- 
neering Co. and R. G. Botting. 9,142. April 18th. 

ELECTRIC SHIP Log. E.V. H. Rizzo. 9,828. April 20th. 

MANUFACTURE OF CEMENT JOINTS FOR INCANDESCENT ELECTRIC LAMP FILAMENTS. 


A. Just, F. Hanaman, Н. Landesberger, О. Salzman, and firm Vereinigte: 
Electricitats Akt.-Ges. 9,349. April 20th. 


GALVANOMETERS. J. Richard. 9,851. April 20th. 

ELECTRO-PNEUMATIC CHANNELERS. H. H. Lake. 
April 24th. 

Exvectric Anc Lamps. E. R. Grote and M. V. Ely. 9,784. April 26th. 

ELECTRIC FvsiBLE Сет.Оств. О. L. Peard. 9,789. April 26th. 


ALTERNATING-CURRENT СоммстАтон Motors. H. C. E. Jacoby. 
27th. 


ELECTRO-ÀUTOMATIC MECHANI8MS FOR DISPLAYING ADVERTISEMENTS, 
Johnson. (Е. B. P. de Vara.) 9,951. April th. 


LINING FOR ELECTRIC OR OTHER FURNACES AND METHOD OF PREPARING THE SAME. 
H. L. Hartenstein. 10,161. May Ist. 


TRANSLATING SYSTEMS FOR ELECTRIC TELEGRAPHY. I. Kitsee. 10,2494. May 
Qnd. (Date applied for under Rule 6, Patents Rules 1905, May 2nd, 1906.) 


CONTROLLING GEAR FOR ELECTRIC CRANES AND LIKE HOISTING APPARATUS. W, 
Dixon. 10,030. May 7th. 


InpucTion Motors. J. E. R&worth. (A. V. Clayton.) 11, 288. 

ROTARY MEMBERS FoR DyNAMO-ELECTRIC MACHINES. 
Co. (General Electric Co.) 11,936. May 22nd. 

Cost INDICATOR APPLICABLE FOR ELECTRICAL METERS. 
Bevis. 12,010. May 28rd. 

END CONNECTIONS FOR CONDUCTORS ON FIELD MAGNETS OF ALTERNATE-CURRENT 
GENERATORS. М. Walker. 13,078. June 6th. 

ELECTRIC RESISTANCE DEVICES. British Thomson-Houston Co. 
tric Co.) 15,985. July 14th. 

DiRECT-CVUnREN T ELECTRIC SUPPLY Systems, J.8.Highfield. 16,820. July 25th. 


POWER PLANTS FOR THE PRODUCTION OF ALTERNATING ELECTRIC CURRENT BY 


STEAM Engines. F. W. Howorth. (Maschinenfabrik Oerlikon.) 21,959. 
October 14th. Й 


ELECTRIC TRANSFORMER Furnaces. О. Frick. 22,519. October llth. Date 
applied for under International Convention, December 18th, 1905. 


ELECTRICAL WINDING MECHANISM FOR CLocks. J. Steiger and J. Besancon, 
26,086, November 17th. 


ELECTRICAL COMMUTATION DEVICES. 
March 26th. 
26th, 1905.) 

OsciLLATING ELectric Motors. J. D. H. Andrews. 17,752. March 81st. 


WIRELESS TELEGRAPHIC AND TELEPHONIC Systems. 8. Eisenstein. 7,943. 
April 2nd. 


RENDERING oF OVERHEAD ELECTRIC WIRES “DEAD” IN THE CASE OF FRACTURE. 
R. E. Wood and H. Wood. 10,148. May Ist. 
Bnvsu-HorLpERS FOR DyNAMo-ELECTRIC MACHINES. 

C. W. Speirs. 10,220. May Ist. 


PRocEss FOR THE PRODUCTION OF STEEL, AND AN ELECTRIC FURNACE FOR CARRYING 
OUT THE SAID Process. G. Gin. 10,396. May 8rd. (Date applied for under 
International Convention, May 8rd, 1906.) 


ELECTRICAL SwircHInG Devices FoR TELEPHONIC Pvrposes. H. Н. Lake. 
(Stromberg-Carlson Telephone Manufacturing Со.) 10,549. May 5th. 


CoMMUTATORS FOR DYNAMO-ELECTRIC MACHINES, British Thomson-Houston Co. 
(General Electric Co.) 10,795. May 8th. | 


MACHINES FOR USE IN THE MANUFACTURE OF INCANDESCENT LAMPS. 

Thcemson-Houston Co. (General Electrie Co.) 12,730. May 81st. 
ELECTROLYTIC METERS FOR ELECTRICITY. E. Mier y Miura. 13,589. June 13th. 
ELECTRIC METERS OF THE MOTOR Tyre. J. Wetter. (A. May.) 19,928. June Isch. 


MEANS FOR APPLYING PRESSURE TO ComMMUTATOR BresHks. Morgan Crucible 
Co. and J. E. Grant. 18,978. June 18th. 


ELECTRIC METERS OF THE ELECTROLYTIC ТҮРЕ. E. Schattner. 


TERMINALS OF ELECTRICAL MACHINERY OR APPARATUS. 
W. L. Jones. 16,314. July 19th. 


ELECTRIC APPARATUS FOR THE IGNITION OF Mines. R. O. Berglund, W. A. W. E. 
Hjorth and C. E. Ljungman. 16,690. July 24th. 


COMMUTATORS FOR ELECTRICAL GENERATORS OR MOTORS. 
and C. W. Speirs. 23,305. October 30th. 


FOUNDATIONS OR PEPESTALS FOR TROLLEY STANDARDS, TELEGRAPH POLES AND THE 
LIKE., G. Ritter. 23,772. October 25th. 


METHOD OF MANUFACTURING CELLULOID BOXES OR CONTAINERS SUITABLE FOR 


(Ingersoll Rand Co.) 9,594. 


9,858. April 
W. B. 


May 14th. 
British Thomson-Houston 


J. W. Record and H. 


(General Elec- 


W. 8. Franklin and 8. S, Seyfert. 7,9484. 
(Date applied for under Rule 5, Patents Rules 1905, Maroh 


Morgan Crucible Co. and 


British 


15,060. July 2nd. 
J. T. Westwood and 


Morgan Crucible Co. 


SECONDARY ELECTRIC BATTERIES OR OTHER Uses. M. Orban. 25,610. 
November 10th. 
ELERCTRIC REsSISTANCES. R. von Brockdorff. 27.984. December 27th. (Date 


applied for under International Convention, December 8th, 1905.) 


AUTOMATIC STARTER FOR CONTINUOUS-CURRENT ELECTRIC Motors. Fried. Krup 
Akt..Ges. 28,562. December lith, (Date applied for under Internation 
Convention, March 22nd, 1906.) 


REGULATION OF ELECTRIC Furnaces. C. Bingham. 28,698. December 14th. 


TELEPHONE BwrrcHBoARDS, H.H. Lake. (Btromberg-Carlson Telephone Manu- 
facturing Co.) 10,551. May 5th. 
TELEPHONE WaLL Boxes. H. H. Lake. (Stromberg-Carlson Telephone Manu- 


facturing Co.) 10,558. May 5th. 
TELEPHONE EXCHANGE SYSTEMS, Н. H. Lake. 


(Stromberg-Carlson Telephone 
Manufacturing Co.) 10,580. May 6th. 


1907. 


Dyxamo Brcsues. J. Ringsdorf. 498. January 8th. 
International Convention, January 11th, 1906.) 
SPARKING PLUGS FOR INTERNAL COMBUSTION ENGINES. 

January 24th, 
24th, 1906.) 
ELECTRICAL CONTACT DEVICE FOR THE IGNITION OF EXPLOSIVE CHARGES. 

8,247. February 9th. 
ELEcTRO-MaGNetic Compass. L. D. J. A. Dunoyer. 4,608. February 25th. 
(Date applied for under International Convention, March 5th, 1906.) 


INSTRUMENTS FOR REGISTERING THE UsE or ELECTRIC CURRENT IN ELECTRICALLY- 
PROPELLED VEHICLES. Allgemeine Elektricitats Ges. 6,527. March 18th. 
(Date applied for under International Convention, March 27th, 1906.) 

ELECTRIC CANDLE LAMPS, R. Grifliths. 1,070. January 15th. 


ELECTRIC SMELTING Furnaces. E. A. A. Grohwall, A. R. Lindblad and О. Stal- 
hane. 1.658. January 22nd. (Date applied for under International Con- 
vention, January 26th, 1906.) 

GUARDS OR CAGES WHICH ARE PARTICULARLY APPLICABLE FOR Use WITH INCAN- 
DESCENT ELECTRIC Lanes. J. B. Brown, A. Brown and A. Gresty. 3,157. 
February löth. 

Dynamo-ELectTric МАСНІХЕБ. M. Latour. 3,904. February 16th. 
applied for under International Convention, February 16th, 1906.) 


(Date applied for under 


R. Bosch. 1,810. 
(Date applied for under International Convention, February 


F. Fink, 


(Date 
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CHAOS AT JOHANNESBURG. 


ENGINEERS, both in this country and abroad, have been 
watching with considerable interest the trend of matters 
in connection with Johannesburg’s somewhat ambitious 
municipal electrical scheme, and with us, we believe, they 
will share mingled feelings of disappointment and sur- 
prise at the latest turn of events out there. 

Our South African correspondent informs us that, as a 
result of the trouble experienced at the power station, the 
Whole of the gas producer plant and generating sets were 
shut down from 6 p.m. on May 15th until further notice. 
With J ohannesburg’s extensive tramway and lighting nnder- 
takings, this suspension of supply is a very serious matter; 
the old steam plant, however, will be able to supply a 
limited number of consumers in the central area of the 
town, and possibly arrangements may be made with the 
Brakpan and other large generating stations for a supply to 
the suburbs as before, pending the introduction of the new 
steam plant which is on order. | 

It appears that ‘a special meeting of the Town Council 
was held on May 17th, to consider the failure of the power 
station supply. The Committee then reported that the 
contractors had thrown up the running contract, abandoned 
the main contract and admitted that the machinery at the 
present time was not in a position to comply with the tests, 
and, further, that they were not prepared to do anything 
more to the machinery to make it capable of passing the 
tests. The Committee further reported that the sureties 
were not prepared to do anyihing more, either with the 
running contract or the machinery, other than enter into an 
agreement to endeavour to remedy the present state of 
affairs, conditionally on any expenditure going towards the 
reduction of the present liability of the sureties ; without 
discussion, it was agreed not to entertain this offer. The 
Committee were, moreover, authorised to terminate the 
running contract, to call upon the sureties for the amount 
of £10,000, and to reject the whole of the generating plant 
in the terms of the main contract; also to demand from 
the sureties the sum named in the bond for the due per- 
formance of the contract, namely, £105,134. 

That the contractors, a firm of the highest repute, who 
are understood to have produced and operated with every 
success the same type of plant at their own works, should 
have confessed their inability to remedy matters in this 
Important instance, causes even more astonishment than 
disappointment to us. For, J ohannesburg notwithstanding, 
the gas engine has come to stay; the Oechelhäuser 
type, in particular, having achieved great things on the 
Continent, under conditions which are fairly comparable. 

From the recent report of Mr. J. F. I. Thomas, the 
manager of the electric light and power department, on the 
state of the plant (referred to in our issue of May 3rd), one 
can only conclude that defective design accounts largely for 


Johannesburg's tribulations, although why departures from 
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successful and recognised patterns should have been made in 
this, of all cases, involving as it did 7,500 kw. of plant, 
appears to be “ wrop in mystry.” 

We venture to say that the decision of the consulting 
engineers, in the first instance, was generally regarded as a 
bold step, taking into account all the circumstances, but 
their boldness was almost justified in view of the unexpected 
quarter from which failure has arisen. 

While regretting, exceedingly, the present state of affairs, 
we shall await with interest any further information tending 
to elucidate this mysterious failure, for mysterious it un- 


doubtedly is, with our present knowledge and experience of 
the gas engine. 


— — — ee 


LONDON COUNTY COUNCIL ACCOUNTS. 


THE majority in command of the new Council have lost no 
time in dealing with the question of accounts, which excited 
so much controversy during the recent election. The 
Finance Committee has issued a report, and states that there 
is no question as (оће clerical correctness of the figures— 
which, indeed, was never disputed ; the necessity for an 
independent audit was not raised upon that point, but 
upon the appropriation of items of expenditure which 
affected the cost of undertakings and obscured the actual 
results. 

The capital expenditure, for example, on the construction 
of the tramways was a serious point raised, as it was alleged 
that great part of the cost of street widenings, consequent 
upon the undertakings, was not charged to them, but carried 
to improvements accounts, and by that means the apparent 
outlay upon the tramways was materially relieved. 

The effect of this would be to decrease the amount of 
interest and sinking fund on the loans, and, consequently, 
reduce the charge against revenue, and by that means 
increase the gross profits. 

It is an investigation into items of this kind—the 
rearrangement of the accounts rather than their clerical 
accuracy—that will render the services of independent 
auditors of so much value. 

The results aimed at are formulated under the following 
heads :— 

1. The past results and present financial position of the under- 


takings from a commercial point of view. 


2. The basis upon which the valuation of the tramways was 
made in January last. 


3, The sufficiency of existing renewal funds, the formation of 
further reserve funds, and the relation of these to the statutory 
sinking funds. 

4. The allocation of expenditure under the several accounts, and 
particularly the apportionment of the cost of street improvements 
connected with tramways and of land appropriated for rehousing 
purposes. 


Б. The form of the published balance-sheets and other accounts. 


There is nothing in this programme that &hould excite 
controversy—it commends itself to every man of business— 
and to describe this as the Moderates beginning “ іо get 
to work with their reactionary projects," to quote one of 
the daily papers, is sheer nonsense, and would rather lead 
one to suppose that the writer feared the result of investiga- 
tion in view of the evidence it might furnish on the results 
of the municipal trading in electric tramways and other 
undertakings. 

Mr. Cockerton, the Local Government Board Auditor, 
points out in his report upon the Councils accounts for 
the year ending March 31st, 1906, that a clause might 
be inserted in the Council's Tramways and Improvements 
Acts fixing the proportion of expenditure chargeable to 
different accounts—or, alternatively, that the Board of 
Trade should deal with the matter. If any such provision 
were made it should apply equally to similar undertakings 
operated by private companies and save them from much 
of the expenditure, which, in their case, sometimes assumes 
the character of blackmail. 

Of course, the question of depreciation is involved in the 
proposal for an independent audit and this is strongly 


. 


resented by those who under cover of the magic words 
* sinking fund“ would brush it aside altogether. 

In connection with this subject, the Scotsman published 
а few days ago an article on an interesting commercial 
inquiry by the U.S. Government. The question of depreci- 
ation on commercial undertakings where machinery is 
largely employed is under the consideration of the Govern- 
ment, and appears especially to interest the income-tax 
assessor, who, one would suppose, would prefer to keep the 
item out of the accounts altogether. 

'The United States Government in undertaking an investi- 
gation into the problem of depreciation will no doubt evoke 
some interesting data as to the best means of providing a 
replacement fund, and. two methods are indicated: (1) An 
annual percentage charge upon the original cost of property, 
which fund can be used only for the replacement of the 
identical property when finally abandoned ; (2) To apply 
the actuarial principle underlying insurance, thus permitting 
а fund accumulated by depreciation percentages to be 
expended in whole or in part during the year in which 
the fund is created. For example, an accumulation on 
engines 1, 2, 3, 4 may be expended to replace 5, and not 
kept in reserve until engine 1, 2 or 3 goes out of service. 

The new brooms on the London County Council are 
getting to work without delay—stirring up plenty of dust, 
and when it clears away we may reasonably expect to have 
a more accurate view of the results of the Council’s trading 
in public utilities. 


— M — 


^ Wk have often had occasion to refer in 


Tenants for this column to the more serious defects in 


enn the Electric Lighting Acts which should 
Installations. form the subject of amendment. A 


recent case in the Chancery Division 
draws attention to a minor amendment which might easily 
be made in the interests of tenants for life. In Re Lord 
Leconfield’s Settled Estates, which was heard by Mr. Justice 
Kekewich on May 28th, a summons was taken out under the 
Settled Land Acta by the tenant for life in possession of the 
certain settled estates in England, asking that the trustees 
might be directed to apply certain capital money in their 
hands in recouping the applicant the following sums 
expended by him out of his own moneys :—(1) £4,891 
19s. 7d. for the construction of a new drainage system 
for the principal mansion house; (2) £3,299 9s. 10d. 
for the erection of an engine house for the engines 
which supplied the principal mansion house with electric 
light. The Settled Land Act, 1482, Sec. 25, provides that 
improvements authorised by the Act to be made with capital 
trust moneys are works for (Sub.-Sec. (1)) drainage, and 
(Sub.-Sec. (2)) saw mills, scutch mills and other mills, water- 
wheels, engine-houses, and kilns, which will increase the value 
of the settled land for agricultural purposes, or as woodland 
or otherwise. It was held that, assuming that the engine- 
house would increase the value of the settled land, taking 
settled land to include the principal mansion house, yet it 
would not increase its value © for agricultural purposes or as 
woodland or otherwise within the meaning of Sub.-Sec. 12, 
and that its expense could not therefore be allowed out of 
capital moneys; but it was held also that the cost of the new 
drainage system could be allowed, for it was not a case of 
mere addition but a completely new system and a permanent 
improvement. This decision appears to be somewhat incom- 
prehensible to the non-legal mind. The tenant for life was 


allowed to spend a considerable sum of money on the drains for 


the house, but was not permitted to put down an electric lighting 
plant. Yet, in the existing conditions of modern society, it is 
almost a sine qua non that a country gentleman’s house shall 
be properly lit. A glance at the date of the Settled Land Act 
is sufficient to explain this anomaly. That measure was 
passed in the same year as the first Public Electric Lighting 
Act. At that time electricity was only in its infancy, and 
the fact that it has long since come to stay, and that as a 
source of light it is practically a common necessity, ought 
to afford sufficient justification for an amendment of the 
Settled Land Act. A short section might easily be drafted, 
which would give the Court power to decree that a tenant 
for life may spend part of his capital on electric lighting. 


. пни 


Vol. 60. No. 1,542, JUNE 14, 1907.] THE ELECTRICAL REVIEW. 2n 951 


THE CREED RECEIVING TELEGRAPH 
PERFORATOR. 


Ix the Wheatetone system, as generally employed, the 
Wheatatone tape or slip is prepared at the home station by 
means of a hand-worked perforator, and is then passed 
through a transmitter, the signals appearing at the distant 
end on the receiver slip as dote and dashes. 

There has recently been introduced into the service of 
the British Post Office and several cable companies, a 
machine which perforates slip at the out-station. This 
machine (fig. 2) is the invention of Mr. F. Q. Creed, of 
Glasgow, and is known as the Creed receiving perforator, or 
briefly, the Creed receiver. This perforating receiver repro- 
duces, at а rate of about 150 words per minute as a maxi- 
mum, an exact replica of the Wheatstone perforated tape 


2374 go! a 9 77 


Ето. 1.— DIAGRAM. 
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prepared at the sending end of a circuit. The mechanism 
for accomplishing this provides for :— 

(4) Actuating punches under the control of, and in 
correspondence with, the line signals from the tape at the 
sending station ; | 

(^) Moving the receiving tape past the punches at a 
uniform speed approximating to that of the transmitter ; 

(c) Momentarily arresting and holding the tape before 
and during the act of punching, and then releasing it 
promptly. 

In order to accomplish « and с, compressed air is employed; 
and for b a friction drive for the tape is used in conjunction 
with holding and releasing devices described later. 

Fig. 1 shows in diagrammatic form the construction of 
the apparatus. 4 and в are electromagnets, shown in the 
upper diagram as 4 4 and B B- respectively. The two 
uppermost cores А and B are mounted on a soft iron yoke, 
the front ends of tbese cores being induced with north 
polarity by the horse-shoe permanent magnet C; the lower 
cores A’ and B are similarly mounted and induced 
with south polarity by the other pole of the same magnet. 
The windings and connections are as shown in the diagram. 
A double yoked armature 1 and 2, arranged to turn on the 
pivot 28, is mounted as shown. A light tongue 4, is fitted 
to the armatures, its free end being attached to a double 
piston valve 5, which controls a double-acting piston 6. 
From each side of this piston а rod projects through the 
Cylinder cover and thrusts in either direction the adjacent 
arms of the three-armed bell-crank levers 7 and 8. Com- 
pressed air is admitted to the valve through the tube 9, as 
indicated by the arrows, and thence to one side or the other 
of the piston. Upon the arms 10 and 11 are hard steel 


strikers 12 and 13, the free enda of which are bifurcated for 
the purpose of thrusting against the adjacent heads of the 
rods 14 and punches 15. These rods and punches are 
mounted and guided in a separate block, with the die plates 
and the feed wheel spindle. The correcting rods 14 have 
flattened points 16, terminating in a V-shape (shown 
separately), and when thrust forward are adapted to enter 
the slots in the correcting wheels 17, 
are provided, as shown, to restore the rods and punches to 
to their normal position against stops. 


19, mounted upon the spindle 20, to which the cor- 
recting wheels 17 are also fixed. When the points 16 
of any correcting rod 14, are thrust by the striker 
between the teeth of the wheel l7, the rod adjusts 
and holds the latter, as well as the feed wheel 19, 
and the tape, in such а position that the corresponding punch 
15 will perforate the paper exactly opposite the feed holes. 
Mounted upon an extension of spindle 20 is a friction disk 
21, driven by the friction blocks 22, fixed upon the pivotted 
arms 23, which are attached to the motor-driven Spindle 24. 
This spindle rotates the feed wheel 19 at approximately the 
ваше rate as the feed wheel of the transmitter. For adjust- 
ing the driving tension the spring 25 is arranged to slide 
longitudinally on the rods 23. 

The action of the machine is as follows :—A line-markine 
current in the relay coils deflects the tongue 26 to the contact 
M. A current flows from the battery through the lamp 27,con- 
tact M, the tongue 26, through the coils of the electromagnets 
to the contact - breaking tongue 28 (which is mounted on the 
spindle of armature 1 and 2), thence to the other pole of 
battery via contact 29. This causes the armature to be 
attracted by в and 5' and to move towards в B', breaking the 
circuit at 29 and moving the valve sharply to the left, the 


E 
U ~ 7 

E ATO Be а XT „7% — 4 

Д i Ф. 9 | * s i n ^4 № i M eri 2 

e 

J : ч 7 rat E є j 

RSET y 93À PD) 

ODL OS he 

f ~ жү» 4 < = Y 
j TN 
f 4 ` 


Fic. 2.—RECEIVER, WITH Cover REMOVED. . 


piston in consequence being driven to the right. The move- 
ment is transmitted by means of the bell-crank 7 and the 
link 80 to the bell-crank 8, which in turn causes the left- 
hand striker 13 to thrust the tooth of rod 14 between the 
teeth of the wheel 17, adjusting, if necessary, the position of 
the feed wheel, and forcing the corresponding punch 15 
through the tape 18. The tappet piece 31 formed on the 
link 30 now comes in contact with the striker, forcing it from 
the rod and punch, and permitting them to spring back to 
their normal position. On the reversal of the line current 
the relay tongue returns to contact 8, and а current passes 
through the coils in the opposite direction via screw 32, 
causing a reversal of the engine, when another operation 
similar to that described is performed by the right hand 
striker 12 upon the right hand correcting rod and n 
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As the complete operation of thrusting and releasing 
the punches occupies only the 300th part of a second, the 
time during which the feed-wheel is arrested is practically 
negligible, and the difference between dots and dashes in 
the tape depends entirely, therefore, upon the time-interval 
between successive spacing and markiag contacts during 
which the tape is allowed to run on. Even between the 
marking and spacing currents for а dot, there is an appreci- 
able interval during which the slip has travelled а little. 
The right hand punch, апа the corresponding correcting 
wheel, are given a lead, во that, although the spacing punch 
i8 actuated later, the spacing perforation appears opposite 
the same centre-hole as the marking perforation. 

The object of the Creed receiver is to save manual re- 
transmission. For example, in the ordinary way, telegrams 
from a chief centre a, to a minor office c, have to be 
received by an intermediate осе в, written up and re- 
transmitted to c. By means of the Creed machine, the 
received perforated slip can be passed through the trans- 
mitter on the B c line. In the case of press work, в may be 
the transmitting centre for several offices, and the one 
received perforated slip can be utilised for automatically dis- 
tributing the news to the various offices. At the centre н 
there is thus a saving of clerical labour. | 

The Creed receiver has been in successful operation for a 
period of over two years. 


CORRESPONDENCE. 


Letters received by us after 5 p.m, on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession, 


Publicity. 


The contribution by Mr. Ben Frank, to your current 
issue, i8 both interesting and amusing, but surely he does 
not wish us to take it literally It looks to me uncom- 
monly like a skit on up-to-date business methods, which, of 
course, can very easily get overdone. 

But in any case I submit that the main point of Mr. 
Frank’s article has no more to do with“ Publicity,” as such, 
than it has with accountancy, and the concluding reference 
to “ weird pamphlets and bulletins " convinces me that Mr. 
Frank is, first and foremost, a humorist. 

Mr. Frank's original inquiry, as quoted by him, is not 
without blemish. When he specifies “ sliding rails,” should 
16 not have been “slide rails,” or did he want the rails to 
slide and not the motor? 

Again, would not the firm supplying the motor with a 
pulley attached thereto, naturally require to know the size of 
the pulley? Yet this is not specified in Mr. Frank’s 
inquiry. 

Harold Elliot. 

Manchester, June 7fh, 1907. 


[We congratulate our correspondent on having detected 
the humour in Mr. Ben Frank’s article. ^ As regards the 
* sliding rails," however, is he not hypercritical? Such 
current expressions as skating rink, eating house, laughing 
stock, &c., are not usually cavilled at.—Enps. E. R.] 


Officlal Tests of Installations. 


I suppose that at the great majority of testa made by 
Public Supply Authorities of lighting and, or, power instal- 
lations, the instrament used to find the insulation value is 
the Evershed testing set, and I shall be glad to know what 
precisely is the legal standing of these instrumenta. 

As most of us know, different supply authorities require 
different values of insulation resistance before they will con- 
nect, which, in itself, is much to be deplored, and the 
question arises ав to the true value to be attached to the 
reading of the testing set as ordinarily used by the Supply 
Companies. | | 

The matter was brought home to me a short time ago 


when I had occasion to get a small power plant ready for the 
local Supply Company’s inspection and test. 

Their rules required that every motor should have an 
insulation value of not less than one megohm, which is, | 
think, а reasonable requirement. 

A test made by one of Evershed’s “ Megger ” sets gave a 
value of about 1:2 megohms, but the Supply Co.'s instru- 
ment only read 85. | 

As the Megger ” set had not long before been checked 
by the makers, and as it is seldom used except for the pur. 
pose of checking some four or five other seta, I was ve 
certain that the true values were more likely to be given by 
this instrument, while the company's inspector naturally 
thought that his own was correct. 

The result was that the company declined to connect, 
though, after a lengthy argument as to the enforcement of 
their rules when the installation complies with the regula- 
tions of the Board of Trade, i.e., that the leakage should 
not amount to more than те part of the total current 
taken, they good-naturedly relented and connected up. 

Although the matter ended satisfactorily, the real position 
regarding the ordinary supply authorities’ rules seems some- 
what obscure, and if you could give us some definite in- 
formation on the matter, it would, no doubt, be helpful to 
many. Everyone, I think, from manufacturer to user, is 
interested in, and desirous of, obtaining the highest possible 
insulation on every circuit, but, at present, many of the 
tests made by supply authorities are practically useless во far 
as indicating what the real values of the insulation under 
working conditions are. 

Finally : if the insulation resistance of an installation be 
such that the leakage is not more than the amount men- 
tioned in the Board of Trade regulations, can the Public 
Supply Authorities legally refuse to connect ? 

| W. H. B. 


Electrician Wanted. 


It seems a pity that your correspondent, M. T. W.,“ 
after five years’ college training and 16 years’ practical 
experence, i8 not yet able to use his discretion in applying 
for suitable jobs; surely he must know that there 
would be no scope for a college man to charge accumulators 


on a gentleman’s estate, and if he and his colleagues would 


only consider before applying for all and sundry jobs there 
may be going, employers would not have to wade through 
hundreds of quite unsuitable applications. 

Then, again, to sling mud at a man just because the 
employment that he offers is not suitable to M. T. W.,“ 
seems very bad taste; after all, 218. per week, with residence 
on estate, would not be out of the way for a handy man 
with a little common sense. 


Lyonel Andrew. 
Stoke Newington, June 4th, 1907. 


Rubber Cables. 


In your issue of June 7th, page 916, Mr. Preece is reported 
ав saying, in discussing Mr. Rogerson’s paper at Leeds, that 
buyers of rubber insulated cables would be getting into the 
right direction if they specified “ British Cable Makers 
Standard." | | 

Will he tell us what thisis? It is information many 
of us have been looking for ever since the C. M. A. was 
formed. I presume by “ British Cable Makers” he means 
the C.M.A. We are acquainted with the findings of the 
E. S. C., who specify particulars of conductor, thickness of 
insulation and minimum insulation resistance, but во far 88 
my observation goes no specification beyond this has been 
issued by the C.M.A., and no universal specification of the 
constituents of the rubber is in use by its members. In fact, 
80 far as is known, all cable makers, whether members of the 
C.M.A. or not, are agreed upon all the points published. 

I would also ask Mr. Preece if the C.M.A. agrees with 
him that 30 per cent. of fine Para rubber is sufficient for 
250 volts working pressure? If so, why is it necessary, and, 
by his own showing, advantageous to use 2,500 megohm 
grade in Glasgow, where the voltage is 250, and where the 
rules specify that the rubber core, on being burned, must not 
leave more than 40 per cent. of ash? But perhaps Mr. 
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Preece’s firm have discovered some mineral substance which 
is combustible. Personally, I should consider 60 per cent. 
of fine Para rubber at least desirable for 500 volta. Mr. 
Rogerson rightly deplores the introduction of inferior grades 
by the C.M.A. The buyer cannot have the same confidence 
in buying from firms who make two distinct qualities, as 
apart from grades. Either inferior materials are introduced 
into the maker's works and stock, or he has really only one 
class and sells it cheap, or dear, according to circumstances. 

The difficulty of forming at least a fair opinion regarding 
the rubber in the core is not insurmountable. If any bona 
fide Corporation engineer, or consultant cares to have one,. 
I will send him a copy of a specification I have drawn up 
for really high class work, containing tests, of which some at 
least can be made by any engineer. | 
J. А. Rudd, M. I. E. E. 
Glasgow, June 10th, 1907. 


An Electric Car. 


When I am a millionaire (which entre nous will not be 
just at present), l intend to have an electric motor car. 
Each of the wheels will be provided with a motor ; and the 
current will be furnished by a petrol engine coupled direct to 
a dynamo. But—and this is the important point—I shall 
place this engine and dynamo on a separate “ tender ? drawn 
by the car; so that the occupants of the latter will be free 
from all the vibration and other discomforts inseparable from a 
petrol motor. Note the advantages. Not only shall I be 
able to use a comparatively simple type of engine, but I 
shall be free from the worry and complication of change speed 
gearing. Moreover, the whole of the car will be available 
for the accommodation of passengers, and may be made in 


‚а form approximating to that of a railway saloon. The 


speed, perhaps, will not be greater than 12 or 15 miles; but 
that will be no real loss to a tourist who appreciates scenery, 
and a distinct gain to other users of the King’s highway. 
The swift petrol cars of the present day are rapidly becom- 
ing a public nuisance, and should give place to more suitable 
vehicles. 

Separate Tender. 


[The idea, we believe, is a familiar one, but may be worth 
reconsideration in view of recent developments.—Eps. E. R.] 


The Electrical Trade. 


Your contributor, Agnostic,” gives several reasons to 
account for the present state of the electrical trade. I 
consider all of these as secondary, and should like to sub- 
stitute for them part of a single sentence included amongst 
his arguments in favour of a combine: Тһе crass conceit 
and blind self-worship of some heads of firms, acquired during 
days of unlimited prosperity.” | 

This factor, to my mind, accounts more largely than 
anything else for the present state of the electrical trade. 
Most of our large manufacturing firms are governed by men 
who have no real business qualifications. In the early days 
when there was plenty of business and not much competi- 
tion, these men had things all their own way and got 
business in spite of themselves. To-day they are trying hard 
to live up to their undeserved reputations by filling their 
works with orders taken at, or below, cost. This is not 
clever ; it is ruining their own business and everybody else’s, 
and adversely affecting thousands of persons directly or 
indirectly dependent on them. It is no excuse to cry out 
that this action is necessitated by over-production, free trade, 
foolish contractors or wicked consulting engineers. If there 
18 over-production (which I do not admit), then is not this 
the fault of those who, in their conceit and ignorance, so 
misjudged the market as to build huge works which they 
could never hope to fill with paying orders? If free trade 
is the fault, how is it that these firms cannot even succeed 
With the goods that they import? And if the other argumenta 
put forward were also true, the plain answer is that the art 
of getting business is to do so in spite of the alleged adverse 
(and trivial) conditions. 

But I maintain that there is plenty of business to be had, 
and paying business too. Consider the thousands of electri- 
fied factories, mills, collieries, quarries, &c., in the Kingdom ; 


the enormous fields for operation in the colonies ; the battle- 
fields of nentral countries. The business is there, but 
businesslike methods are required to get it, and only men 
with the knowledge of what to do and how to do it will 
succeed. In order to prove my case, I would point to at 
least one large electrical manufacturing company, managed 
with success by smart men, which has always found plenty 
of paying business in all parts of the world; also to two 
other companies whose directorates have recently undergone 
changes which are rapidly improving their positions. Yet 
they are working under exactly the same conditions as the 
companies whose directors are either suffering from a too 
easily obtained prosperity, or who are merely benevolent 
elderly gentlemen with a title and a taste for light occupation. 
(The directors of some electrical supply companies and railway 
companies may also be included in the latter category). 

The comical, but rather sad, aspect of such companies is 
the continual effort towards re-organisation which goes on 
within. There is a dim instinct somewhere in the back of the 
directors’ heads that all is not as it should be; and so men 
are sacked, offices closed, new offices opened, and the staff 
change seats, or perhaps the whole lot move on one office 
like at the mad hatter's tea party. But how to re-organise 
effectually is quite beyond the powers of the heads, and so 
their firms are kept in a continual state of flux, and the 
staffs never feel secure from one day to another. It is— 
always organising, but never any organisation. If you will 
make inquiries, you will find that there are several firms in 
this parlous state, with no confidence between the staff and 
the heads, and what is worse—no respect. Every man is 


for himself, and the devil takes the hindmost ; and any man 


who dares to show merit combined with a desire to push 
himself forward is promptly sat on, deposed, or sacked. 

These things are true, and until the directorates of some 
electrical manufacturing firms are pulled out root and branch, 
there will be no paying business done, and the trade will 
continue to stagnate. 

But, I repeat, the business is there, and if it is sought in the 
right manner it will be found. For that reason I subscribe 
myself, not agnostic, but 

Believer. 


Amongst the many reasons for the present depressed state 


of the electrical industry, given in your issue of 7th inst., is 


the curious one put forward by “ Agnostic,” that it is all 
the fault of the consulting engineer who, by imposing his 
fads on manufacturers, has prevented standardisation. 

If ** Agnostic's " theory be correct, some large firms who 
certainly have not troubled themselves over-much about 
consulting engineers, should be making huge profits. | 

Who has not heard of cases where machinery of a quite 
unsuitable type has been put in, because it happened to be 
the makers’ ** standard " ; or because they could supply that 
particular type cheaper than their rivals ? 

Standardisation, when within limits, is to be welcomed ; 
but if standardisation be undertaken too early, progress is 
hindered. 

On the same page is a letter from “Ап Interested 
Spectator," giving another—and at the present time а much 
truer—picture. | 

Here we see a prospective buyer of electrical machinery 
receiving schemes, propositions and estimates from number- 
less firms, taking a year or two to consider the matter, and, 
finally, choosing the lowest tender which, as likely as not, 
was the one least suited to his needs. | 

Had a consulting engineer of repute been called in at the 
outaet, he would have drawn up a clear statement of the 
requirements of the case, setting out the genera] lines to 
be followed, but leaving to the contractors the details of 
the methods by which these results were to be obtained. 
All the contractors would then have tendered on the same 
basis, and firms doing good work would not have been cut 
out by those willing to take the work at impossible prices 
in the hope of recouping themselves by “ extras,” or worse, 
by using inferior or unsuitable material. 

In the name of fair play, is it not time to stop these 
attacks on consulting engineers? 

The true consulting engineer, by which I mean one of 
experience who is quite independent of all manufacturing or 
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contracting interests, is, I maintain, of great assistance to 
the industry. 

If an asylum, or other large building has to be built, the 
builders and the brick makers do not go to the expense of 
designing the building ; they confine themselves to tender- 
ing to the plans and specification prepared by the architect. 
Why, then, when a large engineering work has to be put up, 
should 50 contractors each discuss all the details with the 
purchaser, each prepare a scheme or schemes, and then at 
considerable expense and trouble proceed to explain to the 
non-teclinical purchaser exactly what their proposals mean ? 
Surely it i8 better that one man should ascertain the require- 
ments, draw up а scheme, and then see which firm can 
carry out the work on the most favourable terms. 

The writer remembers a case where some large mills 
required an- electric power installation. Being in touch 
with several large electrical firms, the manager asked them 
do put forward their proposals, giving them the usual vague 
idea as to his requirements. In order to avoid endless 
trouble, and to ensure that all should tender on the same 
basis, these selected firms agreed amongst themselves to ask 
a firm of consulting engineers to draw up a specification for 
the work, to which all were to tender, the consultants’ fees 
being paid by the successful firm. 

The difficulty is, of course, to define а consulting engi- 
neer, and to be sure that we are all thinking of the same 
person. 

Unfortunately, any one can call himself a consulting 
engineer. The term as used at present may embrace Sir 
Alexander Kennedy or the managing director of а manu- 
facturing or contracting firm, who, at the same time, tries 
to act as an independent adviser, or the employé of a 
corporation or a company who, not having sufficient work, 
or, more probably, not devoting the requisite attention to his 
proper work to occupy his time, is willing to advise on 
engineering matters. 

In this respect, the Institution of Electrica! Engineers, 
which ought to take the lead in such matters, is, I fear, to 
blame. 

When the Institution is asked to suggest, say, an arbitrator 
in an electrical case, is it always careful to put forward the 
names of men who devote their whole time to consulting 
work, and who are absolutely independent of all trading or 
manufacturing interests ? 

I do not say that gentlemen not possessing these qualifica- 
tions may not be perfectly competent to undertake the work 
in question, but I do say that, if consulting engineers are 
expected —as they are rightly, in my view—-to be an abso- 
lutely impartial independent body of men, with а high 
Standard of professional conduct, then they are entitled to 
the support and assistance of the whole industry, not except- 
ing that of the electrical Press. 


Fair Play. 


The article upon the “ Present State of the Electrical 
Trade" in your issue of June 7th, provides interesting 
reading. 

Why is it, sir, that contractors when estimating do not 
base their tenders upon а reasonable profit being made from 
the work actually done by themselves, as well as upon the 
goods merely handled by them? | 

It is common knowledge that all the profjt in some con- 
tracts is looked for from the manufacturers’ discounts. Does 
this not, then, mean that the contractors have actually ruined 
& part of their business, and that a vital part ? If so, sir 
—and your columns prove this to be the case—loyal support 
to the contractors must surely stop at the implicit placing 
of the manufacturers' business in their hands for similar 
treatment. | 

For remedy, Agnostic says “the industry demands 
less consulting engineer and more contractor," wbile “ An 
Interested Spectator," in the letter which immediately 
follows, says satisfaction was not arrived at, though 22 
contractors have tendered for a job of £2,500,” which, pie- 
sumably, was free from апу consulting engineer element. 
Who shall decide upon such evidence ? 

Time was when all was mystery in connection with elec- 
trical apparatus. The contractor was then almost the sole 
channel for supply of goods from а binding screw to an 
“А” Gramme dynamo. But these days have long passed 


away, and quite common people nowadays think no more of 
reeling off a motor specification than Ben Frank” did 
(see page 947), for they know what they require, and the 
terms in which to express the requirement without the 
intervention of either consulting engineer or contractor. It 
is, perhaps, worthy of note that Ben Frank does not add 
that the firm which nursed his inquiry so efficiently in the 
latest publicity method, pursued him relentlessly till they 
found out the interloper of a contractor he employed to fix 
that motor in position, so that they might claim a discount 
upon the transaction. But they evidently were guileless 
though verbose people. 

The key to the situation does not rest entirely with the 
manufacturer, nor in the elimination of the consulting 
engineer, for it rests quite аз much, if not more, with the 
contractor ; and one essential to the turning of the key is 
that the last named shall realise his duty is to make his own 
labour a paying item. | 

If manufacturers have over-capitalised by opening new 
factories, which are not fully employed, they have no induce- 
ment to aggravate this by launching out into contracting 
work of any importance. No, sir, the contractor nowadays 
has to reckon with the expansion of what is known as 
* common knowledge." Doing £o, he must honestly admit 
that his present method of estimating is out of date, un- 
satisfactory, and introduces a real menace to harmony in the 
industry. 


Such, at any rate, is the opinion, sir, of 


А Livelihood and a Little Over. 
June АЛ, 1907. 


A COMPENSATED SINGLE-PHASE MOTOR 
WITHOUT EXCITING BRUSHES. 


— — — 


DR. T. LEBMANN has given the following particulars of tests 
carried out on yet another modification of the ordinary repulsion 
motor, in L'Eclairage Electrique. The machine was а 75-H.P. at 
50 cycles (or 60 HP. at 25 cycles) traction motor built by the 
Société Alsacienne de Constructions Mécaniques, and was arranged 
as shown diagrammatically in fig. 1. 

The rotor has a bar winding with one turn per commutator 
section, and the stator winding, also of Бата lying in half-closed slots, 
is divided into four branches 41, A4, ву and Bg. Of these л; and 42 
occupy eight slots per pole, whilst Bj and B, occupy two slots per 


Ci C2 


Kilowatte 


Fic. 1. 


pole, and are arranged side by side at equal angles on either vide of 
the normal to the brush axis. The compensating circuit is shown 
as including B, and 42, but might equally well have been connected, 
as shown by the dotted line, so as to include a; + A; and By The 
turns in B, and B, have to be chosen во as to give the necessary dis- 
placement of the compensating and exciting circujts relatively to 
the brush axis. In the present motor a, was made equal to 42, and 
Bi to By. L is an adjustable inductance. 

The tests were carried out at the lower frequency of 25, so as to 
reduce the compenrating action of the short-circuit currents under 
the brushes toa minimum. The influence of the ohmic losses is 
also greater at the lower frequency, so that, as regards both com- 
pensation and efficiency, the conditions are more severe at 25 cycles 
than at 50 cycles. 

Fig.2 shows the short-circuit characteristic obtained with the 
brushes fixed as in fig. 1, and with the compensating circuit 
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closed. The curve Ic shows the variation of current with supply 
volts, and the curve рс the corresponding power variations. 

Curves то and Po of fig. З give the open circuit current and watts 
of the motor at various voltages, the brushes being rsised. A com- 
parison of figs. 2 and 3 shows that the apparent coefficient of dis- 
persion of the motor is ‘055, whilst the iron is unsaturated, and 


rises to about ‘07 in the neighbourhood of 500 volts, when the iron 


saturation becomes noticeable. 
The value of the inductance L is only about ith of that of the 


stator winding. 

Fig. 4 shows the load characteristics with a constant supply current 
of 75 amperes. The figure includes curves of supply voltage xi, 
power factor cos o, compensating current Is, power absorbed Pi, and 
voltage across the inductance E, The supply current I, was 
maintained constant at 75 amperes, whilst the speed was varied by 
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P,Kw. 
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It will be seen that the automatic com- 
ween 300 and 400 R. P. M., . e., without 
ductance L, the power factor remained 


varying the supply volts. 
pensation was complete bet 
in any way adjusting the in 
unity between these speeds. | 

The motor, in fact, shows complete compensation at speeds well 
below synchronism, a result which is not attainable with the 


Fic. 5. 


ordinary compensated repulsion motor having series exciting 
brushes as well as short-circuited brushes. 


With a constant supply current of 50 amperes, the power factor 


is unity between 280 and 400 revs., whilst with 100 amperes the 
zone of complete compensatioa is more limited and does not con- 
tinue above 330 в.р.м. This is owing to the fact that, with the 
higher current, voltages of 450-550 volts are required for 330 to 
400 reva., and this involves saturating the iron and the consequent 
increase in leakage. 

To overcome this difficulty, it would, however, only be necessary 
to reduce the inductance r, and so increase the compensating current 
I, at the higher speeds. If the characteristic curve of L were made 
to bend over similarly to the motor characteristic, this effect would 
result more or less automatically. 

As regards commutation, the motor was irreproachable at both 
25 and 50 cycles. 

With a view to deciding how variations in the amount of the 
compensating current affected the power factor and the efficiency, 
& eecond similar motor was arranged as shown diagrammatically 
in fig. 5. This arrangement possesses some advantages over fig. 1, 
in that the whole stator winding is permanently connected to the 
supply circuit whether compensation is taking place or not. 
There were 10 slots per pole, of which 4 x 2 were oocupied by 
A, and Ag, and two by в. The axes of A; and A, were separated by 
four slote, so that there were two slote on either side of the brush 


Cos ¢ and y 
H.P. and Amps. 


axis. The short-circuit and open-circuit characteristics of this 
motor were practically as in figs. 2 and 3. — Fig. 6 shows the curves 
of power factor and efficiency obtained for various ratios 


: Total amperes „with a constant supply! current 
Compensating amperes 

п = 75 amperes, As an ordinary motor without compensation 
\ = œ) the power factor never exceeded 89. With A = 3it 
reached ‘95, whilst complete compensation (cos ¢ = 1) was obtained 
for X = 1. The value of L used in the previous case corresponded 
practically with this last condition. The efficiency (7) curve is 
given for \ = 1, and does not include the loss in the inductance L, 
which amounted to about 1 per cent. at normal speed. It will be 
seen that the maximum efficiency occurs a little below syn- 
chronous speed (375 R. P. x.), and it falls to 75 per cent. at half 
synchronism. As A falls (or the compensating current rises) the 
speed at which the maximum horse-power is developed rises. 

The same motor tested at 95 amperes showed that à had to be 
reduced to ‘85 for complete compensation, and the power factor 
remained nearly unity even up to 700 volts (500 revs.). At this 
voltage the iron was highly saturated, and necessitated a mag- 
netising current approaching the normal full-load current. It is 
clear, therefore, that large air gaps are quite permissible in these 
motors without detriment to their electrical qualities. The writer 


- concludes with a mathematical investigation of some modifications 


of the above motor. 


Electrolytic Reduction of Sulphides.—An American 
patent has been taken out by Mr. E. L. Anderson for the electro- 
lytic reduction of the sulphides of zinc, copper, lead, &., by 
means of cathodic hydrogen. The plant comprises a cathode of 
carbon, round which is a gauze basket containing the ore to be 
reduced, an inverted bell being placed over the whole to collect 


the sulphuretted hydrogen which is formed by combination of the 


liberated sulphur with the hydrogen. The anodes are also of 
carbon; and the electrolyte is so chosen that it does not attack 
the ore, but forms a soluble compound of the metal present. The 
inventor prefers to use hydrofluosilicic acid. The evolved 
sulphuretted hydrogen шау be used for any convenient purpose, 
but the inventor specially suggeste that it should be employed 


for the development of power in internal combustion engines. 
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PROCEEDINGS OF INSTITUTIONS. 


The Experimental Determination of the Losses in Motors. 
By CnBanLEs F. SMITH, Wh. Sch., A. M. Inst. C. E., A. M. I. E. E. 


(Abstract of paper read before THE INSTITUTION OF ELECTRICAL 
ENGINEERS, at Manchester, April 9th, 1907.) 


Parr I.— DIRECT. CURRENT MOTOBS. 


A NUMBER of methods for separating the losses in a motor or 
generator, all depending on the study of the retardation curves of 
an unloaded machine, have been described and widely adopted. 
The machine to be tested is run up to full speed, or to a speed 
slightly higher, and the armature is then disconnected from the 
source of power. The machine will be brought gradually to rest 
under the influence of the forces opposing its rotation, due to the 
frictional and iron losses which occur in the rotating machine. The 
work done during any interval of time in overcoming these losses 
as the machine retards will be equal to the kinetic energy lost by 
the machine in this time interval. The kinetic energy lost per 
second is then the power overcoming tbe losses. Since the kinetic 
energy will depend only on the speed (fora given machine), it is 
not difficult to determine the variation in the losses, as the machine 
slows down, by taking observations of the speed at successive equal 
intervals of time. By plotting a curve of speeds on a time base, the 
rate of change of speed, and consequently the rate of change of 
kinetic energy, may be deduced when once the kinetic energy at 
anv single speed has been determined. 

In absolute unite, the kinetic energy of a rotating body ie 
21021) 2, where 1 is the moment of inertia and 7 is the speed of the 
body in reve. per second. Translated into practical units this 
becomes ; 
Energy = 1 12/5, 800 ft.-Ib., (1) 


where т is in lb.-ft.? ара n in revs, per minute. 
Writing K for the constant quantity 1/5,800, 
Energy = kK’ n°, 
Suppose the speeds observed at two successive rcadings near 
together to be n, and »,, and let the mean of these be 
n = $ (m + nj) 
then the mean power producing the change of speed = energy lost 
= time between observations 
= K (n? — n,2)/t = 2 K (ny — nj)! ft.-Ib. per min. 
where ¢ is the time in minutes between the readings. 
Since 1 ft.-lb. per min. = 0:0226 watt, 
No. of watts = 0:0452 n к’ (пі — n3)/t = K n (my — ngJt (2) 
where к = 0:0452 к’. 
The experimental retardation curve is plotted to a large scale, 
with time measured horizontally and speeds vertically (see fig. 1). 
At any point on it corresponding to a speed of n revs. per minute, 


the value of л, — "4i8 obtained by scaling the difference in height 
of the curve at speeds лу and u at equal horizontal distances on 


! 


—— 


© 


Speed n rars pec mn 


Time in seconds 


Еа. 1.— RETARDATION CURVE. 


either side of x. The value of ¢, the time interval corresponding 
to the difference л, — na must be taken so small that the curve is 
practically straight within these limits. Usually the time interval 
between two successive readings would be suitable. 

Arnold has shown that, instead of the expression n (л, — na)/t, 
the subnormal to the curve at the point corresponding to speed n 
may be taken. 

Thus, in fig. l, the watts spent in retardation at point P — 
K X A B. 

І have found it best to measure off the length fi — 13, as first 
described, rather than to measure the subnormal. 

Determination of к.— Тһе chief variations in the form of the 
experimental determination of losses by this method, as proposed 
by various experimenters, are to be found in the method adopted 
for the determination of к. 

A summary of the chief methods available for finding the moment 
of inertia of an armature has been given by Dr. A. Hay.* The 
simplest is а comparison of the electrical power taken to maintain 
rotation at а certain speed with the rate of retardation when 
allowed to retard at the same speed from a higher speed. 


— 
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* Ep £CTRICAL Review, Vol. 47, pp. 287 and 327, 1900. 
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Fic. 2.—ONDoaRBAPH RECORDS. 


Upper curve, 3:0 amperes excitation; next curve, 
1:9 amperes; bottom curve, zero amperes. 


. The machine must be run at the normal speed for а sufficient 
length of time for the bearings to get to the stationary condition 
as regards temperature. The watts taken at this speed are then 
noted, and the speed is raised. The machine is immediately after- 
wards allowed to retard, readings of speed at equal time intervals 
during the retardation being taken. There will be a normal 
running condition of the ке corresponding to each speed, so 
that one no-load reading should be taken for each retardation 
curve, if several determinations of the constant are to be made. 

The speed is generally best determined by using a high- resistance 
voltmeter connected to the terminals of the machine, since 
and voltage at no-load will be proportional to one another, and the 
residual magnetism will produce sufficient voltage to give satis- 
factory readings in the case of the unexcited machine. 

Where the time of retardation is short, Mr. U. A. Oschwald, B.A., 
has used the Hospitalier Ondograph as a recording voltmeter. 

The constant к, connecting the slope of the curve with the watta 
absorbed, was calculated by the method described above. Fig. 2 
shows three curves from the Ondograph records. 

From these curves and the constant determined by previous 
experiment, the iron and friction loss curves shown in fig. 3 were 
plotted. The lowest curve represents the total friction and windage 
loss, and the ordinates between the upper curves and the friction 
curve represent the iron losses at the values of the excitation taken. 

The curves show the rapidity and accuracy with which a separa- 
tion of the losses may be made by the use of some form of recording 
voltmeter. 

Since the losses in emall motors are relatively high, and the 
inertia of the armature is relatively low, the method can only be 
made applicable to such machines by making the readings auto- 
matic as just described, so that retardations of very short duration 
may be observed, or by increasing the time of retardation by 
increasing the inertia of the rotating parts, for instance, by mounting 
a disk or heavy pulley on the shaft in place of the ordinary pulley 
or coupling. The addition of a moderate weight to the shaft will 
probably not increase the friction losses in the bearings, but will 
add tothe loss in windage. A correction for this increased loss 
due to the added weight may easily be made by running the motor 
at the same speed, first with and then without the additional 
weight ; the difference between the two driving powers will then 
represent increase in loss due to this cause. 

A further advance in the direction of increasing the ratio of 
inertia to retarding forces leads to the suggestion that by sufficiently 
increasing the inertia of the rotating system, the retardation (or 
acceleration) curve might be employed for studying the losses in a 
motor when working under load. This would involve the use of a 
separately-mounted fly-wheel, to which the motor might be coupled. 

Supposing the value of the constant K to be known with sufficient 
accuracy, observations of the speeds of the fly-wheel at successive 
equal intervals of time, when plotted on a curve, may be made to 
give a value for the power expended in its acceleration. 

The method of determining tbe losses in a machine to be tested 
will then be carried ont somewhat as follows :— 

After a continuous run in which the machine has reached ita 
normal working temperature, it is coupled to the fly-wheel. If of 
the shunt type, the motor field will be connected to з constant 
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Fic. 3.—CALCULATED Loss CURVES. 


Top curve—excitation = 8:9 amperes; second curve, 
excitation = 1'9 amperes; bottom curve, friction only. 


voltage, while the armature is connected to the supply mains 
through a finely adjustable rheostat, preferably of the liquid type, 
in series with anammeter. The machine is then made torun up to 
full speed, while the armature current is kept constant at its full 
load value, by adjustment of the rheostat. During the acceleration, 
readings of the speed are taken at regular intervals given by a 
clock or metronome. If the total losses in the machine are 
required, the coupling between the motor and fly-wheel is now 
slipped out of gear, and readings of the fly-wheel speed are taken 
as it comes to rest. 

From the plotted curve of acceleration, the power spent in pro- 
ducing the kinetic energy of the fly-wheel at full speed is obtained, 
and from the retardation curve of the fly-wheel alone, the power 
spent in overcoming its frictional losses. The sum of the two values 
of power thus obtained gives a measure of the total output of the 
motor at the speed considered, since this will be equal to the sum 
of the power spent in overcoming the friction of the fly-wheel and 
the power spent in accelerating it. By allowing the fiy-wheel to 
retard from full speed with the motor on open circuit but excited, 
and still coupled to it, the ordinary no load "stray power” losses 
of the motor may be obtained, after subtractirg the fly- heel 
windage and friction losses obtained before, 
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A retardation curve, corresponding to the acceleration curve 
obtained by making the motor drive the fly-wheel, may be obtained 
by causing the fly-wheel to drive the motor. For this purpose the 
motor is disconnected from the electrical supply after it has driven 
the fly-wheel up to fall speed. It is then short-circuited on to the 
liquid rheostat, to which it thus supplies current, while the fly- 
wheel becomes the source of power in virtue of its kinetic energy. 

By regulating the rheostat to maintain the 
constant full-load current, & símilar curve to the 
acceleration curve is obtained from readings taken 
in the same manner. 

The time of retardation under these conditions 
is less than the time of acceleration, because the 
frictional and other losses now diminish, instead 
of increasing, the duration of the run. The 
retardation curve is, consequently, steeper than 
the acceleration curve. 

Perhaps the most interesting point in connection 
with the tsking of a retardation curve, as well as 
an acceleration curve, is that we are thereby 
enabled either to dispense altogether with the 
evaluation of the constant k for the fly-wheel, 
or to determine it with much greater accuracy 
than by the more usual! no-load method. This 
may be done as follows:—Let the acceleration 
and retardation curves be plotted in terms of 
induced voltage, instead of speed. As the excita- 
tion is assumed to be constant, the induced 
voltage is obtained by adding or subtracting the 
armature resistance drop (а quantity which may 
be assumed constant for the constant current) from 
the measured terminal voltage of the machine. 

Let a be a point on the acceleration curve, and 
B а point on the retardation curve corresponding to the same 

induced voltage as 4. Let v be the back volts at a and B. 

Let dv/dt be the slope of the curve at a, and dv'/dt the slope at B. 

The current and induced voltage being the same in the armature 
for both cases, the watts producing electrical acceleration will be 
the same. Let these be denoted by w. Since the speeds corres- 
ponding to a and B will be almost identical, we may assume the 
iron and friction losses to be equal for the two points. Let these 


losses be /— 


Then total accelerating watts at л = w — l 
retarding watts at в = w +} 


ir EHE 
dv' + dv 

This gives the iron and friction losses as & function of tbe load 
on the machine, without any necessity for a determination of the 


constant к, | 
From equation (3) we could obtain directly the mechanical 


efficiency of the whole apparatus, consisting of motor and fly-wheel. 
Thus— 
w 1 


Mechanical efficiency = 55 ту dv — de . (4) 


and it may be shown that = w 


dv’ + dv | 


Since this contains the losses in the fly-wheel as well as those in 
the motor, we must make a correction in the values for dv and dv’ 
if we wish to arrive at the efficiency of the motor alone. 

If du is the increase in the height of the retardation curve of the 


fly-wheel alone taken at the same speed, and for the same time- 
interval as dv and dv’; then the fall in the retardation curve due to 


the motor losses alone will be dv’ — du. 
Similarly the change in the acceleration curve due to motor 


losses alone will be dv + du. 
Hence putting dv’ — du = dv’ and dv + du = òv, 


the mechanical efficiency of the motor becomes— 


1 
$ v - oͤ v В wats © Les (5) 
бт + On 


Efficiency = 


All the quantities in thia expression are directly obtained from 
a pair of acceleration and retardation curves of the motor and fly- 
wheel and a retardation curve of the fly-wheel slone. 

It is to be noted that this efficiency is calculated on the assump- 
tion of a constant o в drop in the armature. Any change in this 
will affect the value of w, and will alter the apparent value of the 
mechanical losses. 

One of the chief merits of the retardation methods of testing is, 
that all readings are of the simplest character and may be made 
with a high degree of accuracy, the mean error being farther 
reduced from the fact that the readings are plotted on curves before 
being used for calculation. "a 

With a little practice, I found it possible to maintain the 
current so neatly constant that its maximum variation on either 
side of its correct value was not more than about 4 per cent., and 
its mean value must have differed by quite a small fraction of this 
from the normal. ' | , 

One of the principal objects which I had in view in employing а 
fiy-wheel to obtain load curves on a motor was to see if it was 
possible by this method to obtain the value of the stray-power 
losses of a loaded machine, во as to compare them with the stray 
power at no load, which is measured comparatively easily by 
several methods. | 

The following results were obtained оп a machine, the partj- 


culars of which are as follows: : 


Makers, Lahmeyer Electrical Co., Зав.н.р., 4 poles, 110 (volta, 
1.100 R. r. 4. Armature provided with two- circuit winding in 
41 slots. Poles laminated. The brush{ rocker was intended! for 
four seta of brushes, only two sets of which were employed. The 
motor was coupled by a crown! сІоёс ќо а solid cast-steel" fiy- 
wheel, 22 in. in diameter, 44 in. thick, and weighing about 480]lb., 
which was independently mounted on roller bearings. 
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After the motor and fly-wheel bad been allowed to run for 
several hours to engure normal conditions, they were stopped. The 
motor was then made to run up to full speed with an absolutely 
constant armature current, while readings of speed and armature 
voltage were taken every four seconds. After running the set up a 
little beyond normal speed, the armature was disconnected from 
the supply and short-circuited across the water resistance. Similar 
readings were again taken during retardation, the current being 
kept at the same constant value as before. 

In the particular series of results from which the curves figs. 
4-7 have been plotted, acceleration and retardation curves were 
taken for currents of 20, 15 and 10 amperes; while retardation curves 
were also taken for 5 and 0 amperes for which it was not possible 


“о get acceleration curves. 
Fig. 4 shows a typical pair of acceleration and retardation curves 


for 20 amperes. ; 

The complete series of curves were plotted out to а large scale, 
and tbe watt curves like those shown in fig. 5 were worked out by 
using the calculated value of the constant к, obtained direct from 
the curves themselves. By the earlier method of determination, 
the value of the constant could not be relied upon to within about 
1 per cent. The later values agreed within 2 or 3 per thousand for 
any particular series of observations. 

The difference between the last two curves representa the no-load 


stray losses of the motor. 


Thick lines = accelerating. Thin lines = retarding. 


Ета. 6.—Lossks OBTAINED AS DIFFERENCE BETWEEN CALCULATED 
AND TERMINAL WATTS. 


4 


In fig. 6 the total motor losses are plotted for currents of 5, 10, 
15 snd 20 amperes on a base of speed. These losses were obtained, 
in tbe case of the acceleration curves, by subtracting from the 
terminal watts the watts actually producing acceleration of the 
fly-wheel, together with the watts lost in friction of the fly-wheel. 
For the retardation curves, the terminal watts and fly-wheel 
friction watts were subtracted from the total retarding watts. In 
each case the thick lines in fig. 6 represent the losses obtained in 
this way from the “acceleration” curves, while the thinner lines 
are from the results of retardation. It will be seen that the values 
for the losses in the machine, when running at a certain speed with 
& particular armature current, appear to be different when the 
machine is acting as a motor from the losses when it acts as а 
generator. Further, the variation with speed of the losses in the 
two cases is not the same. This difference, which always appeared 
in my experiments, I am not able completely to account for. The 
maximum divergence between a mean curve and the thinner lines 
does not exceed 25 watts. 


958 


THE ELECTRICAL REVIEW. 


[Vol. 60. No. 1,542, Јони 14, 1907, 


Finally, fig. 7 gives the increase in stray power obtained, 
as a function of speed for the four currents taken. It will 
thus appear that the stray power increased with both speed 
and load. The total increase of stray power losses at 20 amperes 
and 1,000 revolutions is 24 per cent. of the total watts in the motor 


Speedin RPM. 


Fic. 7.—INCREASE OF AcTUAL LosskS ABOVE Losses ESTIMATED 
FROM No-LOAD READINGS. 


i 


armature. The greater part is accounted for by increase in brush 
contact resistance. The actual contact resistance decreases with 
current, but increases rapidly with speed. About £ of the losses 
shown in fig. 7 were due to brush resistance. This leaves an 
increase in stray power loss of about 4 per cent. of the output of the 
motor to be assigned to other causes. 

My experimenta have been confined to a single machine, so that 
а general conclusion cannot be drawn from the results. 

For machines of small size, the beat run in the test house is most 
suitably and economically carried out with the machines coupled in 
pairs, as for a Hopkinson test. It is suggested that after the 
usual heat run has been taken, such machines sbould be coupled 
to the fly-wheel and an acceleration curve taken, at constant 
full-load current. The necessary connections are of the simplest 
character, and the time required for the observations would only be 
a couple of minutes. 

The characteristics and frictional losses of the fly-wheel would 
be known, and it would, therefore, be easy to calculate the efficiency 
of the motor from the acceleration curve. A 

Take a fly-wheel about 5 ft. in diameter, with a rim 6 in. x 6 in., 
built up of steel; allowing а maximum speed of 300 ft. 
per second, this wheel would have a maximum safe speed of, 
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Fic. 8.—DETERMINATION OF LOSSES 
BY BENISCHKE’S METHOD. 


say, 1,100 revolutions per minute. The approximate weight 
of the wheel would be 2,690 lb, and its moment of inertia, say, 
14,720 lb.-ft." 

For a full speed of 1,000 and time of acceleration 1 minute,* 
the largest size of motor which could be tested would be 
150 H.P. f 

In most cases it would probably be unnecessary to make any 
correction for the change of moment of inertia due to the mass of 
the motor armature. 

If, while the motor is driving the fly-wheel, the armature circuit 
is suddenly opened, the terminal voltage will at once fall to the 
voltage which the machine will have when working as a dynamo 
on open circuit at the speed at which it isthen running. If the 
armature circuit is opened while the machine is being driven by 
the fly-wheel and acting as a generator, the termina! voltage 
rises, by an amount equal to the armature drop, to its no-load value. 
It is thus easy to determine very exactly the armature drop due to 
any current, and also to find its amount for any brush position and 
speed. : 

P has been found that even with the brushes set in the nentral 
position, it is not possible to depend on obtaining exactly the 
same value of the armature reaction drop when accelerating 
and retarding. As a result of this effect, I decided in my 
experimente to measure the speeds by using a small auxiliary 


* The time of acceleration will actually be more than 1 minute 
under the conditions assumed, owing to the frictional resistances. 
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Fic. 9.— REBTARDATION CURVES WITH 
STATOR EXcITBD AND UNEXCITED. 


generator having constant excitation coupled to the shaft of the 
fly- wheel. 


Part II.—ALTERNATING-CURBENT INDUCTION Morons. 


F. Blanc has suggested a method for the determination of the 
no-load losses of an induction motor by measurement of the slip 
and of the rotor current and resistance. 

Except for the uncertainty of the resistance of brush contacts on 
slip rings and starting rheostat, this method is found to give 
reliable апа consistent results for the losses overcome by the rotor. 
It is, however, not correct to take these losses as being the true 
friction losses, and the method is only applicable to motors with 
wound rotors. 

А method somewhat similar to the last in principle is that due to 
Dr. G. Benischke, which depends on the fact that for small values 
of the slip, the total torque of the rotor varies in direct proportion 
to the slip. The slip of the motor is measured at no-load and at 
one or two loadsslightly above no-load. A curve is then plotted on 
а base of torque—or more conveniently watts—with slip as 
ordinates (see fig. 8). Joining the points thus obtained by a 
straight line, and continuing this line backwards to cut the 
horizontal axis ut a point corresponding to zero slip, the distance 
of this point to the left of zero output will be the power exerted 
by the rotor in overcoming frictional and otber resistances to its 
rotation. 

The actual power measured in this case, as in the last, is really 
the friction + pulsation losses — the mechanically converted 
hysteresis loss. 

This method is fairly easy to carry out if a convenient method 
of applying a small load to the motor is available. It is equally 
applicable to motors with wound and squirrel-cage rotors. 

A very simple application of the retardation method of measure- 
ment may be employed to complete the determination of the 
friction losses attempted by the authors of these tests. 

If the induction motor be run up to full speed in the usual way, 
and, when running light at ful) speed, if the rotor circuit be opened, 
the rotor will slow down and gradually come to rest. 'The retard- 
ing forces will be those due to friction and magnetic pulsation in 
the teetb, while the rotor hysteresis will tend to accelerate the rotor 
and prolong the tims of coming to rest. During the early part of 
the retardation, these will be the only forces to be considered. As 
the slip becomes large, eddy currente will be formed in the rotor 
core and conductors which will produce a diminution of the effective 
retarding forces. If a retardation curve is plotted with time 


measured horizontally, and speed vertically, from observations 
made on the motor while retarding as described, & tangent drawn 
to the curve near the point of maximum speed will make an angle 
a with the horizontal axis such that its tangent, ds/dt, is proportional 
to the losses Wy + Wp — Wa. 
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Fic. 10.—SEPABATION, OF NO-LOAD 
Івон Losses. 


Now suppose that another retardation curve is taken with the 
stator open-circuited. In this case retardation will be due to 
frictional losses only, and a tangent to the second curve ds'/dt ata 
point corresponding to the same speed as the first tangent will be 
proportional to the friction watts wy. 

As the heights of the points from which both tangents are drawn 
are taken to be the same, the subtangents will be inversely propor- 
tional to the retarding watts in the two cases, and we have the 
relation (see fig. 9). 


Wy = NM/NM'. (Wy + W. — Wa) 


from which the true friction watts are determined from the value of 
(wy + Wp — W,.) obtained in either of the tests described above. 

In taking the two retardation curves, since only the ratio of the 
initial slopes of the curves is required, it is immaterial how the 
readings are taken, so long as the two curves are strictly comparable. 
Also only a few reading are required near the maximum speed. With 
motors of fairly large size it would be sufficient to observe the times 
taken to retard by a certain amount after opening in one case the 
rotor, and in the other case the stator circuit. 

The effect of eddy currente in causing the curves to approach 
one another and then cross, is well shown in fig. 9. 

. Retardation methods for measuring losses, which are so well 
adapted for measurements on direct-current and synchronous 
alternating machines, have only a limited application in the case 
of induction motors. | ; 

The simplest method of determining the total iron losses is to 


959 


Vol. 60. No. 1,542, JUNE 14, 1907.] 


THE ELECTRICAL REVIEW. 


determine the friction losses, and to subtract these losses, together 
with the calculated copper losses, from the total no-load watts 
required to run the motor light. If either of the Blanc or Benischke 
methods is used, the true friction losses should be obtained by 
retardation curves as described, which, incidentally, gives the rotor 
losses as a separate item. 

By coupling the induction motor to a direct-current machine, so 
that it may be driven with open rotór circuit, а very complete 
separation of the no-load iron losses may be obtained. | 

When running below synchronism with the rotor circuit open, 
the iron losses in the rotor will increase with decrease of speed. 

-Consequently, by gradually increasing the speed of the rotor up to 

synchronism by means of the continuous-current motor, the watts 
supplied to the stator of the induction motor will be found to 
diminish. At synchronism, the only losses in the rotor will be 
those due to magnetic pulsation in the teeth. At this point also, 
the direction of the torque due to rotor hysteresis will be reversed. 
After passing the synchronous speed, this effect no longer tends to 
drive the rotor, requiring power to be taken for this putpose from 
the stator; the rotor hysteresis is, on the contrary, suppiied from 
the direct-current machine, and power is supplied to the mains 
owing to this cause. By making observations of the power sup- 
plied to the stator of the induction motor, and of the power spent 
in driving the continuors-current machine, it thus becomes possible 
to measure separately the stator iron loss, rotor hysteresis loss, the 
pulsation losses and the friction. The last-named is obtained by 
driving the direct-current motor, first coupled to and then 
uncoupled from the unexcited induction motor. The experiment 
requires considerable care, but is not difficult to carry out if the 
ratio of alternating to continuous voltage supply can be kept 
absolutely constant. 

The curves shown in fig. 10 will be understood from the par- 
ticulars already given. The lowest curve is the л.с. wattmeter 
reading (corrected for с?н), the other curves all being p.c. watts 


supplied to the driving motor. 


DISCUSSION. 


Mr. W. Cramp suggested the possibility of taking a retardation and 
an acceleration curve for a particular case, and then by drawing in 
all the sub-normals to plot a complete curve of losses, and even of 
the efficiency for the machine. On fig. 3, if they were to extend 
the first curve up to full speed, it would be found that the motor 
had, with what he supposed was normal excitation and normal 


speed (3:9 amperes, 900 в.р.м.), a loss of 1,500 watts or some 15 per 
‘cent. It seemed to him that that was an extraordinarily bad 


machine. He laid stress upon the simplicity and usefulness of the 
equation numbered 4. The fact that losses or efficiency could be 
given in such an easy form, involving only a few careful time 
readings, and dispensing altogether with the calculation of moment 
of inertia, was new to him. Referring to fig. 4, showing the 
retardation апа acceleration curves as practically straight lines, he 
asked if it were not possible to take four readings for any motor 
coupled to a fly-wheel, and draw in straight lines corresponding to 
them. If the 20-ampere retardation curve could be taken as a 
straight line down to the bottom, the taking of the readings would 
be very much simplified, and in the graphical method which he had 
just suggested, all the sub-normals for one particular curve would 
be parallel. In fig. 6, Mr. Smith had some difficulty in accounting 
for the losses which occurred between retardation and acceleration. 
Some of those losses might possibly be due to windage. It did not 
seem to be realised that the windage losses in a motor might be 
extremely large. The windage on a fly-wheel such as a 9-ft. 


disk amounted to about 10 н.р. at 500 н.р.м. In the latter part 


= 


of the paper the methods given and the formule did not apply 
to single-phase motors. 

Mr. Jorrus Ёвттн mentioned a method of separating the losses in a 
D.c. machine, by taking power curves to run the motor at varying 
speeds at two inductions, say, at full and at half induction. Both 
the current and the voltage curves should be straight lines. The 
slopes of the two current curves being eddy-current losses, the slope 
of the half-field curve was half that of the full-field current curve; 
the portion between the base line and the left-hand end of the 
current curve gave the friction and hysteresis losses, which could 
be separated out very easily. He had used the retardation method 
of separating losses at no load with heavier machines, that kept 
running by themselves for a minute or two, which rendered the 
fly-whee] unnecessary. For the full-load curves he did not think 
the author had laid sufficient stress on the question of brushes ; he 
gathered that he used the same brush lead tor the retardation and 
acceleration curves—i.¢., when the machine was acting asa motor 
or as а generator; the power to drive would be very seriously 
affected by the position of the brushes, which required to be very 
accurately set, in order not to get very disturbing results by the 
currents under the brushes. He objected to the author's use of the 
term “armature drop.” Several methods were mentioned of 
making a rotating field by sending direct current into the slip- 
rings of an induction motor; but such field might differ from the 
revolving field caused by the stator currents in having quite a 
different wave form; and so, whilst giving the same root-mean- 


square induction, the maximum induction, on which depended the 


be 


losses, might not be the same at all. 

Dr. W. G. Ruopzs said purchasers did not care at all where the 
losses occurred, or how they occurred, so that they were not theirs. 
They wanted net efficiency. The question of allocating the losses 


‘depended upon what the machinery was required for—whether it 
' was required to run on light load long, or whether it was required 


to run on full load entirely. 


Mr. С. F, Змттн, in reply, said that the reason why he had not 


adopted the graphical value of the slope of the curve, and had not 
ueed the sub-normal, was that he found he could get more accurate 
values for the slope of the curve by actually using the curve itself, 
rather than continuing the tangents as long lines to a considerable 
distance, where any error would be considerably magnified. Re- 
ferring to fig. 4, the lines, when fully plotted out on a large scale, 
were not sufficiently straight to make it possible to determine them 
completely by taking readings far apart. If the time were taken 
for the speed to fall from 1,000 to 800, the time intervals would 
be quite long enough to read accurately, and the curves taken 
between the points would be sufficiently straight to make it unneces- 
sary to take more than one such reading, at, or near, the working 
Bpeed of the motor. Regarding the losses shown in fig. 6, he 
did not think that air friction or windage could possibly account 
for the difference in tbe shape of the curves, because at а given 
speed the windage loss must have been exactly the same when the 
machine was acting ав a generator or as a motor. His experiments 
were only carried out on one machine; the particular fly-wheel he 
had available was mounted on bearings which practically made it 
impossible for any other motors to be put on to it, With regard 
to the position of brushes, the drop he meant was the difference 
between the terminal volts and the generated volts, and it might 
often be more largely due to armature reaction than to actual 
resistance. In conneotion with the 4.c. experiment, the pulsation 
losses during rotation were borne by the rotor in the ваше way as 
the friction, so that, if the rotor circuit was opened, the pulsation 
losses were no longer supplied from the stator, and, consequently, 
the drop in volts was due to friction plus pulsation. 


Illumination and Some IIluminants. 


In the course of the discussion on the paper by Mr. Т. D. Mackenzie, 
read before the INSTITUTION OF ELECTRICAL ENGINEERS at Glasgow, 
on April 9th (see ELECTRICAL Review, April 26th, p. 700), Mr. 
Н. B. MAxwELL said there was no difficulty nowadays in diffusing 
light so that the intrinsic brilliancy was not uncomfortable to the 


‘sight. А holophane globe entirely covering the source of illumina- 


tion, diffused the light in an absolutely perfect way, and the 
efficiency came out at about 80 per cent. He did not see how the 
additional candle-foot was obtained due to reflection ; the equation 
did not refer to spherical candle-power, but in each individual case 
to the candle-power in any one direction. It was practically 
impossible to light a shop window displaying goods irregularly with 
light diffused hy reflection, and it was absolutely necessary to put 
some of the lamps in the line of vision, unless the window was 
dressed to suit the lighting. The light should not be directly 
reflected into the observer's eye, but for a large number of cases 
direct reflection was preferable. Eye strain was due first to the fact 
of direct reflection, and secondly to the light striking on the paper 
at the wrong angle. With regard to lighting houses by indirect 
reflection, the amount of dirt and dead flies in the reflectors was 
enormous, and the efticiency of such a form of illumination was 
very low. 

Mr. W. A. WILSON remarked that Mr. Mackenzie had said that in 
an ordinary room the light came in tbrough windows placed at one 
end and perhaps one side; but that was generally an exigency of 
circumstances. It might be all right during daylight, because one 
could not help himself, but most of them would prefer light which 
did not come from that direction in the evening. 

Mr. GEonaE L. BLAck said people who had had the light for 
four or five years sometimes complained that, when they went home 


at night, the house was dim and they could not see, but about 


10 o'clock the light was better. The reason of this was found to 
be that in a shop, or warehouse, a man had a tremendous blaze of 
illumination, and he went home by car with а 32 or 40 с.р, light 
behind him ; he went into the house, where perhaps he had green 
paper on the walls, and, of course, the light was dim. By 10 o'clock 
he was accustomed to the dim light, &nd could see quite well. 
People were getting accustomed to too much light in their eyes and 


getting their eyes strained. He had had occasion to send one of 


his workmen to the Eye Infirmary, and the surgeon had come to 


the conclusion that the defective vision had been caused by incan- 


descent gas, and explained that he had had his own house fitted 
with it, and found the eye strain so great that he had had to 


alter it. 


The Chairman (Mr. W. W. LacEIE) said he could remember a 
man working in a gas office who had a 300-c.». lamp over his head, 
апа he declared that he had not enough light till it was removed 


and а 16-с.р. lamp put in its place. It had been found that 5-0. P. 
. per sq. in. of intrinsic brilliancy was about the correct thing, and 


on an arc lamp the size of the globes gave that. If one put on 
pear-shaped globes the arc lamp looked poor, because one had 
reduced it below 5 с.р. per sq. in. He thought the best lighting of 
halls and churches was not to let the source of light come between 


the spectator and the speaker. The result was that anyone looking 


forward saw no light and yet the place was very welllit. 'The 
speaker got the whole of the light in his eye, but he would get it. 
in any case, and he was no worse off than in the ordinary way. 

Mr. MACKENZIE, in reply, said that holophane globes would 


‘require a paper by itaelf to deal with them. With regard to per- 


fect diffusion, they did not want it in a shop window, because 
the goods would appear too flat. On & drawing board one was 
working with a flat surface in any case, and although indirect 
lighting was used for drawing office work, there was an objection, 
due to the fact that 16 might be too flat, and consequently there 
was à strain on the eye in endeavouring to distinguish lines on the 
paper. He admitted that reflecting surfaces would get dirty, but 
ordinary lamps and house windows would also get dirty, and had 


E 


GL —;—.—tę ? ñ——ñ]oQ᷑᷑᷑ññ: ᷑ )̊?Bc hᷓʃkß EO 8ò CK E EI UND EI ENS BITTEN азаа 


980 THE ELECTRICAL REVIEW. 


[Vol.60. No. 1,542, JUNE 14, 1907, 


to be cleaned occasionally. The paraffin lamp gave a very yellow 
flame, and as the eye could stand more of yellow light than 
ordinary light the effect waa not so trying. Mr. Black had 
remarked upon the excess of illumination that people had during 
the day and their going home to s less brilliantly illuminated 


room; that was simply an example of what he had been trying 
to say. 


The Faraday Society. 
METALLIC CALCIUM A8 A REDUCING AGENT. 


Dr. F. M. PERKIN has been making some interesting experiments 
with calcium, now, it must be remembered, an industrial product 
of growing importance, thanks to the electric furnace, to see 
whether it can be used in the same way as aluminium for the pre- 
paration of chromium, ferro-silicon, and other metals апа alloys, 
and his preliminary experiments were embodied in a Paper read 
before the Faraday Society on the 28th ult. Speaking generally, 
calcium is a far more powerful reducing agent than aluminium, во 
much во, that in many cases the action is too violent to be altogether 
pleasant. Thus, Dr. Perkin tried reducing ferric oxide with 
calcium burnings, igniting the mixture—as is done with thermit— 
with a fuse of aluminium and barium peroxide; the mixture was 
ejected with much fuss and ceremony from the crucible. The 
reduction can, however, be brought under control by adding suitable 
diluents, such as calcium fluoride of lime, and the action is one 
which has practical possibilities as soon as calcium becomes cheap. 
At present it is nearly twice as dear as aluminium. 

An interesting reduction is that of boron trioxide, because it 
appears that aluminium will not reduce this refractory oxide. 
Calcium, however, does 80 with the greatest ease, a fuse of calcium 
and sodium peroxide being employed to ignite the mixture. Here, 
again, it was necessary to add 5 to 10 per cent. of lime in order to 
reduce the violence of the reaction to comfortable limits. Unfor- 
tunately, Dr. Perkin has not, up to the present, succeeded in 
making pure boron by this method, his product always containing 
20 per cent. or more of calcium, probably present as calcium boride. 
When a rightly proportioned mixture of borax and calcium is care- 
fully dried and ignited, the reaction proceeds without undue 
violence, and on treating the resulting mass with hydrochloric acid, 
brown amorphous boron is obtained almost up to the theoretical 
quantity. The boron still contains calcium, but it can be used for 
preparing boron chloride and other compounds. 

It was found that silica, in the form of sand, when reduced with 
calcium, yielded not pure silicon, but calcium silicide. Incidentally 
it was pointed out that aluminium and sand cannot be made to react 
at all, but Mr. F. E. Weston said he had succeeded in reducing 
silica in the form of Kieselguhr by means of aluminium, and it is 
therefore evident that the state of division of the materials in these 
experiments is of the utmost importance. Strange to say, when 
sulphur is present, even sand can be reduced by aluminium. 

Other metallic oxides experimented with were those of manganese 
and chromium, and in both cases the metals were obtained, and the 
reactions brought under control by having calcium fluoride present as 
a diluent. Galena was also tried, but unlike, in the corresponding 
aluminium reaction, metallic lead was not obtained; the probably 
calcium thioplumbate. Stibnite, in like manner, was reduced, not. 
. to metallic antimony, but to a similar compound. In all these 
experiments, the crucibles had to be specially lined, generally with 
a paste of slaked lime and sodium silicate, else the products could 
not be removed. 

In the discussion which followed the reading of the paper, Mr. 
F. E. Weston stated that he had recently been using aluminium for 
the reduction of titanium compounds. 

The paper by Mr. F. H. CaMPBELL, "Contributions to the 
Chemistry of Gold,” contains much valuable matter, but is chiefly 
of pure chemical interest. The author has been experimentally 
studying in the laboratory of Prof. Abegg, at Breslau, the various 
halogen compounds of gold, the conditions under which they form, 
and the ionic state in which gold enters into them when in solution. 
The normal potential for the tendency Au — metallic gold was 
calculated and found to be + 1°5 volts against the hydrogen 
standard, | 

The small 18 between gold and iodine, the tendency to form 
a complexion with iodine, the high oxidation potential of gold 
ions, and the very iow solubility product of Аце, all agree to con- 
firm the assumption that gold forms very weak positive fons. 


рне cae ed шш , the annual general meeting of 
the Bociety was held, ab whieh the report of the Council and the 
balance-sheet were duly approved, and the following officers and 
Council elected for the session 1907-8 :— 

President.—Sir William Perkin, F. R. S. 

| View Presidents.—G. T. Beilby, F.R.S., R. A. Hadfield, Prof. W. 
Hittorf, Sir William Huggins, O.M., F. R. B., Prof. A. K. Hunting- 
ton, Prof. A. Schuster, F.R.S., Prof. J. J. Thomson, F. R. S. 

Trearurer.— F. Mollwo Perkin, Ph.D. 

Couneil.—A. O. Claudet, S. Z. de Ferranti, F. W. Harbord, R. 8. 
Hutton, T. M. Lowry, W. Murray Morrison, J. Swinburne, F. R. S., 
N. T. M. Wilsmore, Prof. E. Wilson, J. L. F. Vogel. 


Canterbury Lighting.—The T. C. has applied to the 
L. d. B. for а loan of 44,000 — 42,000 for street lighting, and 42, 000 
for house connections, meters, &0. | 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Simplex Watertight Iron-Clad Fuseboard. 


This new type of board, which is being supplied by SrwPLax 
Conpvits, LTD., of London and Birmingham, embodies in its designs 
several important features. The cast-iron box has a deep cover which 
is fitted with a flange and rubber band in order to obtain a watertight 
job when closed, and front connections are arranged for throughout. 

The fuses, which are of the Simplex patent “ blotter” type, are 
titted with end shields to prevent any accidental contact when 


SIMPLEX IBoN-CnLAD FUSEBOABD. 


replacing. The two poles mounted on separate slate bases are fixed 
to the case through insulating battens, so that at no place is the 
slate less than 1} in. away from the iron case; thus obviating 
surface leakage and any chance of an arc on to the cover. These 
boards are made in all sizes up to 8-way, and a glass inspection 
front can be provided if desired. 


Kelth Pressure Fans. 


In the catalogue of the James KEITH & Buackman Co., Lro., of 
27, Farringdon Avenue, E.C., are given particulare of the Keith 
pressure fans which form a new departure in their business, These 
fans are designed for all classes of ventilation, as well as the 
removal of dust apart from chips or shavings, and they are adapted 


Ea. m er 
New ТҮРЕ ОЕ Paussune Fan. 
for blowing and exhaust work of various kinds, forced draught to 


ateam-boilers; also induced draught, and the handling of hot gases, 
with a modification in the construction. Special attention has 


been devoted to securing perfect balancing of the wheels, which 


are claimed to be of exceptional strength in design and construc- 
tion; they run solely from the centre, so that they can be driven 
with safety at almost any practicable speed, there being neither 
охсерцопагт narrow blades, nor intricate narrow airways to get 
choked. | ' 

The fans can be used for the uíajority of applications necessary 
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to the various manufactures to be met with in all classes of busi- 
ness. They are most efficiently used for suction purposes, and 
may be arranged with single or double inlets, and with air conduite 
to suit the conditions. The casings proper of these fans are formed 
of one piece turned true on both sides. This does not necessarily 
mean that the fans must have cast-iron cases, as, when desired, they 
can be built of wrought iron or mild steel. For the handling of 


. very hot gases, and induced or forced draughts, it is necessary to 


provide an extended surface water-jacket arranged around the 
pearings, there being no difficulty in providing these. The fans 
are capable of working up to a resistance of 6 in. water-gauge. In 
the accompanying illustration we show one of the fans electrically- 


driven. 
n Slipper ? Switches. 


Messrs. Dorman & Вмгтн, of Ordsal Electrical Works, Salford, 
have issued a price list of Slipper" type switches from which it 
appears that suitable Pateræ are stocked for mounting the switches, 
as well as cast-iron boxes, one-way, two-way, and three-way, for 
conduit installation. Particulars and prices of these accessories 
are given. 

11 is pointed out that the neat and compact form of the Slipper 
switch renders it particularly suitable for use on distribution boards, 


Compact DISTRIBUTION BOARD, FITTED WITH ‘ SLIPPER ” 
SWITCHES AND Dau PER Fuss. 


and it is worthy of mention that the board shown in the acccm- 
panying illustration, comprising this type of switch with D.P. 
“damper” fuses, measures only 11 in. by 81 in. 

Messrs. Dorman & Smith inform us that, in view of the gratifying 
demand for the present 2-ampere switch, they intend to place a 
larger size of the same type, capacity 6 amperes, on the market 
very shortly, 


PARLIAMENTARY. 


British Consular Information.—A question was asked in the 
House of Qemmons on the 10th inst. as to whether a merchant in 
the United Kingdom applying for assistance to a British Consul on 
the Continent is referred to the Board of Trade instead of being 
communicated with direct, and if so, the reason therefor. Mr. 
Runciman, in pix eras it was desirable that British traders 
should, before ad g inquiries to his Majesty's Consular 
oflcers, ascertain from the Commercial Intelligence Branch of the 
Board of Trade whether the information is available there. Oon- 
sular officers supply this branch with information, in order that it 
may be generally and quickly available.. It seems that when a 
Consular officer receives a direct inquiry from a British merchant 
he forwards his reply through this branch, which transmits it to its 
destination after taking note of its contents for the benefit of 
British trade in general. Many merchants complain that this 
Ed does not facilitate the direct communication of complaints, 
ut Mr, Runciman said that, after consideration of the oircum- 
кнн ЫЫ arrangement was regarded as the best for British trade 
Ке Beadings,—In the House of Lords on June 10th, the 
"i owing Bills were read a third time :—Electric Supply ` Corpora- 
lon Bill; the Electric Lighting Provisional Orders (No. 1) Bill, 
11 the House of Lords on June 3rd the Aberdeen Corporation 
Беу Bill was read a third time. 
Bill ectric Lighting Provisional Orders (No, 5) Bill.—This 
Tn] which confirms Provisional Orders granted by the Board of 
Gas in respect of Minehead and Dunster, Rhymney Valley, 

eneral Electric Supply Co., and St. Albans and Districte, was 


n the Unopposed Bills Committee of the House of Commons on 


ursday last week, and was reported for third reading. 


Portsdewn and Horndean Light Railway (Extension, &c.) 
Order.—The Light Railway Commissioners have submitted the 
above to the Board of Trade for confirmation. 

Electric Lighting Provisional Order (No. 2) Bill.—Oa 
Tuesday this Bill came before the Earl of Onslow'n Select Com- 
mittee of the House of Commons. The measure confirms a pro- 
visional order made by the Board of Trade in respect to the Ruel 
District of Cork. Formal evidence having been given !y Mr. 
Morris, the Bill was ordered to proceed. 

Middlesbrough, Stockton-on-Tees and Thornaby Tram- 
ways.—This Bill, which is promoted by the Imperial Tramway 
Oo., came before the Earl of Onslow’s Select Committee of the 
House of Lords on Tuesday. The Bill authoriees the construction 
of a new tramway in Middlesbrough. Formal evidence was given 
in support of the measure, and it was ordered to proceed. | 

Electric Lighting Provisional Order (No. 4) Bill.— This 
Bill came before the Earl of Onslow’s Select Committee of the 
House of Lords on Tuesday, and was ordered to go forward for third 
reading. The Bill confirms a provisional order granted to George 
Balfour, 9, Cloak Lene, London, electrical enginecr, in respect of 
the Burgh of Arbroath. 


PATENTS IN 1906. 


THE report of the Comptroller-General of Patents for 1906, 
in referring to the trend of invention during the year, states 
that the competition between gas and electricity for lighting 
purposes still continues. The chief developments in gas 
lighting relate to inverted incandescent burners and the 
adaptation of ordinary upright fittings for use therewith. 
In electric lighting the growth is due mainly to the intro- 
duction of metallic filaments in incandescent lamps, and the 
use of metallic substances in electrodes of arc lamps. The 
accident at Handcross Hill was followed by many applications 
for emergency brakes for motor-cars, a8 was also the case in 
connection with tramcars after the accident at Highgate. 
The fatal accidents on railways at Merstham, Rugby and 
elsewhere, appear to have incited inventors to devise 
systems for locking the doors of a train in motion, either 
automatically or by means under the control of the guard 
or driver. The number of applications for patents in recent 
years and of patents granted are set forth below :— 


Year. No, of applications. No. of patents granted 
1896... A" A 30,193 12,473 
1897... € iss 30,952 14,210 
1900... .. 23,924 13,170 
1901... bee - 26,788 13,062 - 
1902... Ves um 28,972 13,764 
1903... as Жз 28,854 15,718 
1904... sea ive 29,702 15,089 
1905... ner T 27,577 14,786 
1906... ved ан 30,002 14,707 


It will be seen that the increase in the number of appli- 
cations has brought the total for 1906 nearly to the level of 
the record years of 1896 and 1897, whilst the patents sealed 
in 1906, although less than in the three preceding years, 
were considerably more numerous than in 1896 or 1897. 


The applications made last year comprised 18,547 from 


persons resident in England and Wales, as compared with 
17,448 in 1905 ; 1,808 and 1,804 respectively from Scotland, 
878 and 858 from Ireland, 11 and 12 from the Channel 
Islands, and 2 and 4 respectively from the Isle of Man. As 


to applications from abroad, Germany headed the list for the 


first time with 3, 257, as against 2,627 in 1905, and the 
United States receded to the second position with 8,010 in 
1906, as contrasted with 2,927 in the previous year. 

The Comptroller states that the investigation nnder 


‘Section 1 of the Patents Act, 1902, so far from having а 


deterrent effect upon inventors, has been accompanied by an 
immediate and substantial inorease in the number of com- 
plete specifications filed. It is therefore assumed that 
inventors generally have appreciated the benefite which the 
official search has conferred upon them, As to the working 
of this particular section of the Act in 1905, it appears that, 
in respect of the 27,577 applications made in that year, 16,746 
complete specifications were filed, and the investigation 
required by the Act showed that, of the 15,369 cases finally 
accepted, 1,308 were reported by the Examiners as having 


‚ been anticipated wholly, 8,238 were reported as having been 


anticipated in part, whilst in 5,823 cases no anticipations 


were reported. No leas than 8,785 specifications ont of the 
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15,369 cases accepted were amended as the result of the 
official investigation. In all these cases, the effect of the 
amendment was to cause the specification to define more 
clearly and closely the nature of the invention and the scope 
of the patent to be granted, having regard to the condition 
of. the art, as disclosed by the prior specifications found by 
the Examiner during his investigation. 

The question of hearings before the Comptroller in con- 
nection with oppositions to the grant of patents, oppositions 
to proposed amendments of specifications, &c.,is also referred 
to in the report. It appears that, in the two years since 
the Act of 1902 came into force, the number of hearings 
fixed has been 5,192, but 2,081 of these were rendered 
unnecessary by the abandonment of the application or 
amendment of the specification by the applicant. In all the 
remaining cases formal decisions were given by the Comptroller 
or his deputies, and only in five cases was an appeal made to 
the Law Officer. It is considered that these figures indicate 
clearly that the official requirements, made in consequence of 
the official investigation as to prior patenting under the Act 
of 1902, have not, on the whole, been regarded by the 
applicants for patents as unreasonable. The figures also 
demonstrate the correctness of the view taken by Sir 
Edward Fry’s Committee, who, when recommending the 
official search, expressed the opinion that the scheme would 
be highly beneficial to honest and bona fide applicants, 
whilst it would tend to discourage the taking-out of patents 
for objects other than the protection of a real invention. 


LEGAL. 


HORNSBY v. Bascock & Wiroox. 
JUDGMENT. 


IN the Chancery Division of the High Court of Justice, on Tuesday 
afternoon, June 11th, Mr. Justice Neville, after a hearing of nine 
days, gave judgment in this case. 

His LoRDsHIP said: In this case Richard Hornsby & Sons, Ltd., 
are suing Babcock & Wilcox, Ltd., seeking specific performance of 
certain heads of agreement, dated May 25th, 1906, for the sale by 
Hornsby & Sons, Ltd., to Babcock & Wilcox, Ltd., of * the complete 
water-tube boiler business of Hornsby's at a certain price, which 
is given approximately and divided into particular items afterwards. 
The defence to the action is two-fold, or, I think I may say, three- 
fold ; first of all, that the document was obtained by misrepresenta- 
tion of facts ; secondly, that the document itself came into existenco 
in the course of negotiation only, and was not intended to bea 
definite agreement between the parties; and, thirdly, if it was во 
intended, it has not succeeded in its purpose, inasmuch as it is too 
indefinite to be given effect to. No question arises in this case as 
to whether the appropriate remedy is specific performance or 
damages, because the defendants say that if it is a contract by which 
they are bound at all, they would prefer that the relief should be 
by way of specific performance rather than by damages. 

The first matter which I have to consider, upon which a great 
deal of evidence has been given, is the question of whether 
-misrepresentatious were made by the plaintiffs or their agents in 
respect of the subject matter of the property agreed to be sold. 
With regard to that, the question really depends upon а single 
issue of fact, that is whether a certain document of May 10th, 1906, 
of which what purports to be а copy is produced, was or was not 
the document which was submitted to and received by Mr. 
Rosenthal on behalf of the defendapts shortly after that date. 
It is alleged and, I think, satisfactorily proved that the original 
document itself was destroyed ; and the circumstances under which 
that document came to be destroyed have been proved by letters 
passing between Mr. E. P. Simpson and Mr. Carter. I may say at 
once that, although it is alleged that Mr. E. P. Simpson was the 

agent of the plaintiffs, I see no grounds whatever for that sug- 
gestion, and after hearing the evidence I am satisfied that although 
Mr. E. P. Simpson’s powers were of the most limited description, 
and he acted merely as negotiator on the one side, the side upon 
which he did act as negotiator was the side of the defendants; 
Mr. Carter acting in а similar capacity for the plaintiffs. I 
think there is no pretence for the assertion that Mr. Simpson was 
in any sense the agent of or representing the plaintiff company. 

The important question, ав I said, is whether or no the document, 
а copy of which or what purports to be а copy of which is pro- 
duced, was or was not the document which came into Mr. Rosen- 
thal's hands and upon which he made notes. It is admitted that 
he did make notes upon the document which came to him, which 
he agrees was dated May lOth, but he declares that the document 
which he received on May 10th was a different and dissimilar 
document from the document which the plaintiffs allege they sent, 
and of which they produced a copy. If the letter of May 10th, a 
copy of which is produced, was the letter sent to Mr. Rosenthal, 
then it seems to me that the question of misrepresentation is at 


an end, because I think the particulars given in the sheets which 
were annexed to that letter quite clearly show what the subject 
matter of the business proposed to be sold by Hornsbys to the 
defendants was, and what were the agreements and the licences 
which had been entered into in respect of it. 

Now I have proceeded upon the construction of the agree- 
ment only in coming to the conclusion, which I have done, 
that the heads of agreement were intended to be a binding 
agreement between the parties. They were not, it 
is true, intended to be the final form which the agreement 
was to take, because the matter necessarily went to the solicitors 
on certain points; and undoubtedly it was in the contemplation of 
both the parties that an agreement in legal form prepared by the 
solicitors of both parties Should be executed. With regard to one 
provision certainly, that is, as to the covenant not to carry on busi- 
ness, the form of that covenant was to be settled by the solicitors, 
and I may dismiss that by saying that this was settled in the 
drafts which have passed between tbe parties. Although I 
am relying only upon tke form of the agreement itself, I 
think it became quite clear from what the parties said that th 
looked upon it as an agreement which bound them from the date 
of its signature. I notice that in Mr. Roberte’s letter about that 
time, he talks about the immediate endorsement of the document, 
and although it is quite clear that that did not mean the mere 
transference to parchment of the words of the heads of agreement, 
I think it ie equally clear that he had no idea in his head that there 
was to beany difference made between the parties as to the matters 
which they had agreed on; and I also notice that in the letter of 
Mr. Nicholls, the solicitor for the defendants, on July 23rd, he 
proceeds upon the basis of the construction to put upon the heads of 
agreement themselves in arguing with the solicitors on the other 
side as to the form which the ultimate agreement ought to take. 

The matter was submitted to the solicitors, and I think that the 
difficulty between the parties has, toa great extent, arisen from the 
fact that, instead of converting the heads of agreement into a 
formal document, a very substantial alteration of the wording of 
the agreement was introduced; and although I am quite sure that 
it was done with the best intentions, I think it had an unfortunate 
result, because I believe that the parties knew what they had agreed 
to, and supposed that they had given expression to that agreement 
in their heads of agreement. The reason why I say it was unfor- 
tunate, is that the result of it was that the matter dragged on from 
May 25th, when the heads of agreement were signed, until the end 
of July. Mr. Rosenthal naturally was in no hurry about the 
matter, because Hornsbys had given hostages which put them into 
a position from which there was no escape. They had, in accerd- 
ance with what I belicve to be the terms agreed between the 
parties, handed over orders which they had received in respect of 
their business to the purchasers, and they had also terminated their 
arrangements with their agents, at the request of Mr. Rosenthal, on 
behalf of the defendants. The result of this long delay was, I 
think, that Mr. Rosenthal became dissatisfied with the bargain 
which he had made, and on July 10th he first of all raises 
an objection to the value of what he was getting. He 
is writing to Mr. Simpson, and he makes a complaint with 
regard to the Bigelow agreement: — We judged of this Bigelow 
agreement from the original proposition submitted to ue, in 
making the deal. We did not then know that the Bigelow agree- 
ment is so worded that it cannot be terminated.” That was, in 
my opinion, a wholly unsubstantial objection on the part of Mr. 
Rosenthal. His suggestion that licences granted by patentees are 
so generally determinable upon short notice to the licensees was 
disposed of by his witness, Mr. Dewrance. I cannot remember bis 
exact words, but obviously he did not take the same view, and, 
indeed, nobody with the slightest knowledge of licences and 
patents of this sort could for a moment believe that licensees could 
be obtained who would embark upon the expenditure of erecting 
plant, and so on, for the purpose of manufacturing on the terms 
that they might have their business terminated upon short notice. 
Therefore, I think that Mr. Rosenthal’s objection to the Bigelow 
agreement on July 10th was a mere excuse. In the same letter he 
says that he assumed that the assignment of the American patent 
must be of some value. That assumption, I think, was entirely un- 
warranted. It was only one of the numerous assets which were to 
be passed from the plaintiffs to the defendants, the purchasers of 
the business, and in a certain sense there was some value attached 
to it in his hands because, inasmuch as he desired as far as possible 
to determine a business of this kind in making these upright 
‘boilers in favour of his own manufacture, if by any means 
Bigelow agreement did become terminated, then, of course, it would 
be in his power not to grant any further licences, and to put 
an end to the business which had been carried on undef 
that patent. However that may be, it is perfectly certain that the 
vendor of a business of this sort does not warrant that every asset 

which he purports to transfer is of pecuniary value, or of any value, 
‘to the purchaser. So far on the 10th. 

Later on another objection was raised, and that waa witb regard 
to what has been spoken of as the Westgarth agreement. Whether 
Mr. Rosenthal’s attention originally was directed to the fact of the 
existence of а concurrent right on the part of Messrs, Richardson 
Westgarth to manufacture these boilers south of an imaginary line 
drawn across the north of England, I, of course, cannot say, bat, 
undoubtedly, if he had read the letter which, I think, he received 
on May 10th, he would have been supplied with the necessary 
information on that point. However that may be, whether he 
originally read the document, or whether he did not pay sufficient 
attention to it in the first instance, I cannot say, but he ultimately 
succeeded in persuading himself that the proposition which he 
received contained no mention of the fact that the Westgarth agree 
ment gave concurrent rights in the south of England, and he 
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supposed that he understood that their rights were limited solely 
to the business in the north of England. Having once persuaded 
himself of that, the rest, of course, followed easily and naturally. If 


be was wholly uninformed upon the point, it was obvious that it could 


pot be contained in the letter which he received on May 10th, 
and, therefore, when а copy of the letter of May 10th is produced 


which shows that the matter was set out and mentioned then, he 
says that could not be the letter which he received on May 10th ; 
and having persuaded bimself that that could not he the letter of 
May 10th which he received, he very easily persuaded others who 
had seen the letter to be of the same opinion ая himself. I may 
my in passing that the witnesses who were called to declare that 
the letter of May 10th was not the letter, a сору of which was 
produced, themselves had no definite recollection of the letter 
which they allege they had received, one of them thinking that it was 
on two sheets pinned together, another thinking that it was on the 
inside of an ordinary sheet of paper—a difference, I may remark, 
which is of immense importance when you are setting up а supposed 
recollection of the appearance of & document as against the form 
which the document muet have taken when a copy is produced. 
However, the uufortunate part of the matter is that, having come 
to this conclusion, Mr. Rosenthal necessarily made imputations 
upon the honesty of the persons with whom he had dealt, for which, 
in my opinion, there was not the slightest foundation. I think 
that Mr. Roberts, Mr. Е. P. Simpson, Mr. Carter, Mr. Payne, and 
Haynes were all of them witnesses of truth, and that the facts to 
which they depose are substantially—I do not say in every minute 
particular, but subetantially—accurate and true. The copy seems 
to have come into existence in а perfectly normal way, and I have 
not the slightest doubt that although they do not think so at the 
present time, the document which the witnesses on the other side 
did see on May 10th, the document which Mr. Rosenthal had for 
some time in his possession, though he ultimately gave it back to 
Mr. E. P. Simpson, was none other than the document в copy of 
which was produced on behalf of the plaintiffs. I may say, before 
I leave this point, that the suggestion made by Mr. Rosenthal 
involved the most elaborate and extensive fraud on the part of the 
persons with whom he had been dealing, and I must add that I 
never knew a case in which fraud of such а kind was imputed on 
во little foundation and unsupported by any reliable testimony 
al all. 

That disposes of what really was the only issue of fact in the 
case, and brings us back to what I think is the main point, and that 
is whether the document is one which is binding between the 
parties, or whether it is of too uncertain a character to involve 
them in legal or equitable liability. I confess that I felt some 
difficulty on minor points with regard to the agreement. That the 
heads of agreement were intended, not by way of negotistion but 
hy жау of immediate contract, in certain particulars at all eventa, 
Ithink is made quite clear by several of the clauses in it, notably 
Clause 11, whereby the plaintiffs agree ' to at once give nofice to 
their agents to terminate any existing agency arrangements”; and 
I think it is quite clear upon the terms of the document. and it 
certainly was the view of the parties themselves, that at once" 
nid upon the signing of the agreement, and not at any future 

te. 

The real question is, whether the price is ascertainable at which 
{һе business is to be sold. I think that there is no substantial 
difficulty in ascertaining the price of all the matters enumerated 
in Clause 2, except with regard to the loose tools and patterns. 
That did for some time give me considerable difficulty, but, on 
closer examination of the document, I think that the price of the 
loose tools and patterns can be fixed, and I think that it can be 
ascertained, and that the Court is entitled to ascertain what were 
the loose tools and patterns which the defendants could make use 
of; and I think that for those loose tools and for those patterns 
they have to give a fair value, not exceeding the £2,500 and the 
£850 mentioned in the schedule of prices. 

With regard to the plant and the stocke, that is a matter with 
regard to which there is to be a preliminary transaction, because it 
is left to Mr. E. P. Simpson to inspect and select for delivery the 
plant, and "approve the loss estimated by Hornsbys upon the 
plant wbich neither Babcock & Wilcox nor Hornsbys can make use 
of"; and I understand that Mr. E. P. Simpson is ready and willing 
to perform the duties imposed upon him by both parties under 
this agreement. I think, therefore, that he must proceed with 
that inquiry in the first instance, and that, if necessary, there 
must be an inquiry as to the loose tools and patterns which Babcock 
and Wilcox can make use of, and also as to the value to be paid for 
them. Ithink, therefore, that the present decree ought to declare 
the right of the plaintiffs to specific performance of the heads of 
Agreement, except with regard to the last clause of paragraph 14 of 
the agreement, which is obviously left undecided and unsettled by 
the parties; and I think the best way will be to give liberty to 
apply with regard to it. 

Mr. JENKINS: I should like a declaration, and І do nof suppose 
my learned friend would have any objection, declaring that the 
agreement should be specifically performed, and I think we had 
batter take a declaration according to the true construction 
of the apreement with regard to the tools and patterns, following 
what your Lordship has said. 

Mr. Justice NEVILLE: Yes. 

Mr. Janxins: I think my friend would not object to that. 
Then we have already proved the values of the home stocks and 
the foreign stocks; and with regard to Mr. Simpson, of course I 
agree it stands over. We have proved the value of the home 
stocks and the foreign stocks on two figures which will be found in 
paces 71 and 74 of tbe shorthand notes. 

N Mr. Justice Nevitnw: Very well; they ar» to be your own 
valuation. 
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Mr. JENKINS: Yes. I should ask for a declaration that they are 
liable to pay the sum of £5,000 mentioned in the agreement. 

Mr. Justice NEVILLE: “Cash,” which I take to mean goodwill. 

Mr. Jenkins: Yes; and £9,751 168. 10d. in respect of home 
stocks and £5,551 7s. 6d. for the foreign stocks. We know bow 
the plant should be dealt with. Then it was admitted that if I 
was entitled to specific performance, I was also entitled to an 
inquiry as to what damage I have suffered by their refusal to carry 


out the agreement. 


Mr. Justice NEVILLE: Yes. 
Mr. Jenkins: J ask that the costs of the action up to judgment 


sheuld be given to me, and the counterclaim dismissed with costs. 
Mr. Justice NEVILLE: Les. 
Mr. Jenkins: Any subsequent coste, I suppose, will be reserved 
in the usual way ? 
Mr. Justice NEVILLE: Yes. 


sign the minutes. 
Mr. JENKINS : If your Lordship pleases. 


I think Mr, Macnaghten had better 


TRAMCAR ACCIDENT CLAIM. 


At the Bacup County Court on Tuesday, 11th inst., Mre. Tattersall, 
of Haslingden, was awarded £40 16s. damages against the Rossendale 
Tramways Co. for personal injuries sustained at Cloughfold, near 
Bacup, on February 19th, when she was в passenger in one of 
the company’s cars which collided violently with another, by 
which she received a severe shock and had been laid up for 
seven weeks. It was given in evidence by Dr. Davidson, of 
Haslingden, on behalf of the plaintiff, that she suffered from 
valvular disease of the heart caused by shock due to tbe accident 
and he cited a psrallel case at Sunderland in which organic 


disease of the heart had been set up by shock, | 


BUSINESS NOTES. 


Bennis Stokers.—-A large number of contracts have 
been secured during the last six weeks by Messrs. Ep. BENNIS AND 
Co., Lro., for their machine stokers and self-cleansing compressed 
air furnaces. These are for service in a variety of manufactories 
all seeking to secure economy in the boiler house—such as colliery 
proprietors, cement manufacturers, flour millers, cotton manu- 
facturers, silk spinners, bleachers, dyers and electricity supply 
corporations. The contracts secured are from France, Scotland, 
Wales and England. More tban 60 per cent. are repeat orders. 
From a list of the order, which is now before us, we observe 
that they include for the Carlton Main Colliery Co., Frickley 
Colliery, 12 stokers and C.A.F to Lancashire boilers, and complete 
coal and ash handling plant (repeat); and for the Coventry Oor- 
poration Electricity Department, Coventry, mechanical coal and 
ash handling plant, with overhead coal and ash bunkers and auto- 
matic weighing apparatus, to cost £3,279; also a repeat order for 
six Bennis-Miller-Bennett chain-grate stokers. 


Balcke Cooling Towers.—We understand that MESSRS. 


: BaLcKE & Co., of London, are very busy with water-cooling 


towers, amongst orders at present in hand being the following :— 


Metropolitan Railway Co., power station, Neasden, for two duplex chimney 


cooling towers for 410,000 gallons. | | 
Sunderland Corporation (through Messrs. Willans & Robinson, Ltd.), for 


two chimney cooling towers for 150,000 gallons. 
Sunderland Corporation, new interior for chimney cooling tower, 125,000 
allons. 
: Wm. Beardmore & Co., Parkhead Stee] Works, Glasgow, for one chimney 
cooling tower for 118.000 gallons. - 
Stewarts and Llovds, Ltd., Mossend (through Mr. P. J. Mitchell), for one 
chimney cooling tower for 118,000 gallons. 
D. Colville & Sons, Ltd , Motherwell (through Mirrlces, Watson & Co.), for 


one chimney cooling plant for 360,000 gallons. i 
Central london Railway, power station, Shepherd's Bush, for one brick 


chimney cooling tower for 200,000 gallons per hour. 


The Lighting at Olympia.—With reference to our 
remarks in last week's issue under the above heading, we are 
informed by Messrs. D. Santon: & Co. (1906), LTD., that 16 of 
their “Santoni” flame lamps were employed for lighting 
the arena on the occasion of the recent Naval and Military 
Tournament. Furthermore, 32 of tbe same type of lamp are being 
used at the Horse Show this week. These lamps are manufactured 


at the company’s London works. ' 


Escher-Wyss Tarbines.—In connection with the reports 
of the British Aluminium Co. and the Rio de Janeiro Tramway, 
Light and Power Co., published in our issue of June 7th, we under- 
stand that the water turbines for the generation of power in both 
these large schemes were supplied by Messrs. ESCHER, WSS AND 
Co., of Zurich, the outputa being respectively 30,000 and 57,000 
H.P. Moreover, the same firm have supplied the machinery for the 
other two companies of which mention is made in the reports. The 
Neuhausen Aluminium Co. have turbines manufactured by Escher- 
Wyss, and giving 70,000 B.H.P., and the same works supplied 
the hydraulic machinery for two units of 4,200 f. f. P. each for the 


Sao Paulo Tramway Co. 
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Dissolutions and Liquidations.—Improvep ELECTRIC 
SUPPLIES, LrD.— The first meeting of creditors in this matter is to 
be held on Tuesday next, 18th inst., at Bankruptcy Buildings, 
Carey Street, W.C. The summary of the statement of affairs shows 
liabilities amounting to £6,609, and an estimated deficiency, as 
regards creditors, of £5,638. The deficiency as regards contri- 
butories, is £10,000, representing £5,000 in "B" shares, and 
£4,993 in ordinary shares issued fully paid to vendor, and £7 
called up on seven £1 shares. There is thusa total deficiency of 
£15,638. The company was promoted in October, 1905, to acquire 
the goodwill and assets of the Improved Electric Glow Lamp Co.. 
Ltd. (in liquidation), and to carry on the business of electricians 
and electrical engineers with H. H. Thompson as managing 
director at £450 per annum. A first debenture of £4,000 was issued 
to W. Chamberlain, who had acquired from the old company the 
goodwill and other assets of that company in consideration of bis 
undertaking to pay in full the claims of creditors (£4,808), and 
discharging a debenture debt of the old company of £4,000. 
Chamberlain also paid for £2,500 second debentures іп cash, less a 
deduction of £985 in respect of debts of the old company extin- 
guished by him. According to an approximate balance-sheet made 
up to June 30th, 1906, there was a net loss of £1,592 incurred by 
the company up to that date. The assistant official receiver (Mr. 
W. J. Warley) in his statement, says that the failure is attributed 
by Thompson to want of capital. In the opinion of Cleveland 
(another director) the company purchased the assets of the old 
company at too high a figure, and the vendor (Chamberlain) under- 
took too large an obligation in agreeing to pay 20s. in the £ to 
the creditors of the old company, the result being that the company 
had an insufficiency of capital to carry on businese. Chamberlain 
considers that the opinions of Thompson and Cleveland as to the 
immediate cause of the failure appear to amount to the eame thing, 
viz, want of working capital, and in thore opinions he concurs. 
The receiver took steps to obtain a purchaser for the businese, and 
two offers were received. The offer of Messrs. Laing, Wharton and 
Cunnington was accepted, subject to the sanction of the Court. It 
was for £8,250 (£3,500 in cash and the balance in instalments at 
three and six months, secured by bills), and tbe retention of the 
book debts. The sanction of the Court was duly obtained, but 
difficulties have since arisen, and the purchase has not yet been 
completed. | 

WELDITE, Ltp.—Thie company is winding up voluntarily with 
Mr. G. B. George, 11, Lansdown Road, West Didsbury, near Man- 
chester, as liquidator. _ 

Н. and T. Danxs, Lro., Crown Boiler Works, Netherton.—This 
company is being wound up voluntarily for purposes of re-construc- 
tion, Mr. A. E. Percy, Priory Street, Dudley, is liquidator. 


Russia,—A Consular report from Baku draws attention 


to the great demand which exists for electric apparatus for light- 
ing, bores, &c. | 


Finland and Sweden.—A company has been registered 
in Berlin, under the name of Elektricitits Werke, Abo A. G., Albert 
Hempel manager, with а capital of £60,000, for erecting, &c., 
electric lighting and tramway works in Sweden and Finland. 


For Sale,—TuE SOUTH AMERICAN LIGHT AND POWER 
Co., LTD., of Lombard Street, E.C., is offering a 360-B. H. p. four- 
cylinder vertical gas engine and 240-Kw. two-phase alternator and 


exciter (2,300 volts) for tale. An illustration of the plant appears 
in our business pages. 


Canadian Electrical 'Trade.—A correspondent at 
Ottawa writes:—' The demand for electrical machinery is good. 
Electrical manufacturers and dealers report numerous orders for 
power and lighting plant machinery. The rapid growth of the towns 
in Western Canada, which are established almost weekly,one place or 
апо ет installing electric light systems or street railways, is giving 
the Canadian electrical manufacturers all they can do. Then the 
rapid growth of hydro-electric power development in the East calls 

for large quantities of electrical goods, As far as Ontario is con- 
cerned, it is rapidly making an epoch. It is now, or very soon, the 
' Electric Age,’ so far as the Province of Ontario is concerned.” 

The project of supplying the towns in Western Ohtario with 

electric power from Niagara Falls is now almost complete. Repre- 

sentatives of twelve municipalities concerned in the scheme 
met in Toronto last week, and approved the terms of the Ontario 
Power companies’ tender accepted by the Government, and the 
Hydro-Electric Power Commission, endorsed the latter's policy 
generally, and gave tbe Commission a mandate to proceed with the 
work of surveying and preparing the plans. The municipalities 
represented were Toronto, Hamilton, London, Woodstock, Brant- 
ford, Guelph, Berlin, Ingersoll, Stratford, Galt, Waterloo and 
Tilsonburg. 

Contracts for the Edmonton, Alta., electric railway have been let 
as follows: — For gas engines, Allis-Chalmers Co., Milwaukee; pro- 
ducers, Power and Mining Co., Milwaukee. The track and power 

house will be built by the city. The line will be 7 miles long. 
Surveys are completed,-and right of way secured. 

The Brandon, Man., Electric Light Co. has voted $21,000 for 
extensions to its plant. 

An electrical engineer has been engaged to prepare plans for the 

: development of water-power on the Little Saskatchewan River at 
| Minneddosa. s 

Work on the Government telephone line between Lacombe and 
Stettler, Alberta, bas been started, and the line between Wetaskawin 
and Drysland is also under construction. TL 


Fire.—On Saturday last a fire occurred at Messrs. 
Doutron & Co.'s pottery works in Lambeth. 


British Westinghouse Capital Reduction.—The 
petition for reducing the capital of the British Westinghouse, &., 
Co., Ltd., from E3. 250,000 to £1,875,000 is to be heard on Tuesday, 
July 2nd, before Mr. Justice Swinfen Eady. 


Bankruptcy Proceedings.—R. S. BLACKBURN, electrical 
engineer and contractor, Osborne Street, Hebden Bridge—a 
receiving order was made at Burnley on June 4th on debtor's own 
petition. 

F. E. WrirLLIAMS, electrical engineer, Coventry Road, Birmingham. 
—June 24th is the last day for receipt of proofs for intended 
dividend, by A. 8. Cully, official receiver, 191, Corporation Street, 
Birmingham. "T 

T. E. Raymond PnirLIPS, electrical engineer, Liverpool.—Com- 


position 7s. 6d. in the £, payable June 14th at Official Receivers 
offices, 35, Victoria Street, Liverpool. 


The Electrical Trade.—The annual report of the 
Wolverhampton Incorporated Chamber of Commerce, issued last 
week, contains the following reference to the electrical engineering 
trade :— 

“The application of electricity for power, traction and light- 
ing, continues to make considerable headway. Many important 
installations have been put into successful operation during the 
year, and not the least important has been the electrification of the 
Hammeremith to City line of the Great Western Railway Co., s 
large portion of the machinery for which was made in Wolver- 
hampton. There bas been a good demand for all kinds of electrical 
machinery from South Africa, Australia, New Zealand, and South 
America, and during the past few months a number of very 
valuable inquiries have been received from Canada, from which a 
good deal of businees will, in all probability, result. The total 
demand, however, still falls short of the enormous manufacturing 
capacity in this country, and, consequently, low prices prevail. 


. Notwithstanding dear metals, particularly copper, which forms so 


large a factor in electrical manufactures, prices of the finished 
product have continued to fall. There is a feeling that bottom has 
now been reached, and it is thought that if manufacturers would 
only be contented with rather fewer orders, and asked better prices 
all round, the present condition of things would be greatly improved. 
The local factories have been well supplied with orders, but com- 
plain of unattractive prices.” 


Catalogues and Lists.—From Messrs. W. T. GLOVER 


_ AND Co., Lrp., of Trafford Park, we have received one of their now 


well-known almanacs. Asit was announced some time ago would be 
the case, the present issue covers the period from July 186, 1907, to 
June 30th, 1908. Its daily slips will, as usual, be perused with 
interest and profit by large numbers of customers and friends of the 
firm, and in its new form the almanac can be more accessibly placed 
for reference than could previous issues. With the block is also 
sent a file for holding those sheets which the user finds of special 
interest. The selections, which vary from grave to gay, include 
extracts from Institution papers and discussions from articles in the 
technical Press, usefnl technical data, interspersed with occasional 
small photo-process prints of Glover manufactures and a number of 
humorous cartoone, with a little religious counsel and comment 
sandwiched between for Sunday consideration. 

RaAwonTH'S TRACTION PATENTS, LTD., 2, Queen Anne's Gate, 
5.W.—Small pamphlets describing, in simple language, the prin- 
ciples and advantages of regenerative control for tramways and 
railways. | 

TARMACISER, Lrp., 7, Victoria Street, S. W.— Four- page publica- 
tion giving particulars of Ames’ patent Tatmaciser for applying 
tar to macadam roadways. 

BRTrISH INSULATED AND HELSBY CABLES, Lrp., Prescot.—Well 
produced brochure of 28 pages, containing many photo-process 
illustrations of large telephone exchanges tbat have been equipped 
by the company, on common battery, common battery signalling, 
апа magneto systems, forthe British Post Office and the National 
Telephone Co. London and Birmingham trunk exchanges of tbe 
Post Office, and the Newcastle and Glasgow exchanges of the 
N.T. Co., also Cardiff Post Office exchange, are the subjects of the 
views. | i 

Mr. E. C. Amos, 22, Walbrook, London, E.C.—Booklet (32 pages) 
containing a brief description of the German Niles Tool Works, at 
Ober-Schoeneweide, near Berlin. A large number of half-tone 
photo-process illustrations appear of the various departments of the 
works, drawing offices. The company are manufacturing machine 
tools on the American principle. Mr. Amos will send copies of 
sectional catalogue to anyone interested. . 


Мв. F. WOorxovok, St. Stephen’s, Norwich.—New eight-page 
pamphlet illustrating and giving particulars of his continuous 
current motors up to 30 B. H. P., also prices of same. 

THE Vator Co., Lro , Rocky Lane, Aston Cross, Birmingham.— 
Leaflet relating to the “New Era” steel fire extinguishers for 
motor-omnibus, warehouse and other protection. 

Mxsans Соттіхс Bros., Lrp., Park Works, Stamford. Illustrated 
card with specification of D-type electric motors; also one relating 
to electric hoists and stating prices of same. 

Messrs. BouLTON & Paur, Lrp., Norwicb.—Illustrated card 
relating to their frictionless non-chokable diaphragm pump. 
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Book Notices.— Transformatoren und Asynchronmotoren. 
By W. Winkelmann. Vol. 5 of Repetitorien der Elektrotechnik, 
Hanover: Dr. Max Jünecke. Price 4 M. 20 pf.—The writer of this 
book bas attempted to give an outline of the principles underlying 


the design of induction apparatus suitable for Students and young 


engineers. An elementary knowledge of alternating currenta is 
assumed, and frequent references to Kapp, Arnold, &c., also occur, 
so that practically all the space is available for dealing with the 
special characteristics of transformers and induction motors. The 
information given, however, is by no means complete. Isolated 
points are dealt with in undue detail, e.g., the calculations of the 
magnetic leakage in transformers, whilst essential points like the 
numerical determination of the voltage drop in transformers and 
the heating question are inadequately treated. The latter half of 
the book, dealing with induction motors, is wholly confined to 
three-phase machines, and these are only treated from the electrical 
point of view, the mechanical construction not being touched 
upon. Useful chapters are the one explaining the construction and 
use of the Heyland diagram and the one giving complete details 
of the design of a three-phase 5-H.P. induction motor. Several 


printer's errors require correction. Thus, on p. 42, - i is put in 


m a 
place of 2 . on P. 50, 1:07 x 0018 occurs for 1:17 x ‘0018: 


on p. 94 the torque given as 4'05 mkg. should be 2:55 mkg.; whilst 
on pp. 95 and 96, the arrangement of the curves near the origin is 
incorrect and misleading. 

Die Kohlenglihfdden für Elektrische Glihlampen. By Heinrich 
Weber Hanover: Dr. Max Jünecke. Price 5 M. 60 pf.—The 
subject of the preparation, testing and calculation of carbon fila- 
ments (as distinguished from the more general subject of incan- 
descent lamp manufacture) is treated in much detail, and from the 
specialist's point of view, in this little book. The result is a com- 
prehensive and up-to-date account of ’an important branch of elec- 
trical work which has hardly received adequate discussion hitherto. 
It is true that carbon lamps are likely to be largely replaced in the 
: near future by one form or another of the metal filament lamps ; 
but a discussion such as this of the difficulties met with in the one 
case may easily prove of value to makers of the newer lamps. The 
book is divided into chapters dealing with: The development of 
the manufacture of filaments; The methods employed at the pre- 
sent time; The squirting of solid and hollow filaments; Washing, 
collecting and drying the filaments ; Cutting off and measuring ; 
Flashing; and The calculation of the dimensions of solid and 
hollow filaments. The illustrations of processes and apparatus are 
numerous and clear. 

"Drahtlose Telephonie.” By Ernst Ruhmer. 
Author. 1907. 

"The Technical Index," Vol. 10, No. 3. Brussels: M. J. Fitz- 
patrick. June, 1907. | 

“Exercices et Projets d'Electro-technique." By Eric Gerard 
and Omer de Bast. Paris: Gauthier-Villars. 1907. 


Berlin: The 


Bath and West Show.—At this show Messrs. Crossley 
had an exhibit showing their gas and oil engines in motion. In 
order to obtain the necessary load for the engine they had coupled 
up various fittings lent by the Cardiff depót of the Edison & Swan 
United Electric Light Co., Ltd., a pair of Ediswan Carbone new 
flame атса were connected to the temporary wiring. 


Trade Announcements, —THE YORKSHIRE MACHINE 
Тоог AND ENGINEERING Womxs will in future be known as the 
Alma Machine Tool апа Engineering Works, Liversedge (England). 
The company have for some time past been bringing their manufac- 
turing equipment up to the recognised modern standard, and have 
recently availed themselves of the services of Mr. T. W. Webb, 
M. I. M. E., an expert in up-to-date machine tool practice, as general 
manager. Mr. Webb has fesigned an important position in the 
management of the Birmingham Small Arms Works to take up the 
appointment at Liversedge. 

Mr. J. P. CHILD, 16, Baxter Avenue, Doncaster, has taken over 
the whole of the connection of the Northern Electrical Co. at 
Doncaster, the company having discontinued the branch. Mr. Child 
has acted as the company’s manager at Doncaster, 

The registered office of the British Aluminium Co., Ltd., was on 
June 10th removed to 109, Queen Victoria Street, London, E.C. 
The telephone number is 4,315 London Wall. 

Tun SocreTE Beton POUB LA FABRICATION DES CABLES AND 

ELECTRIQUES, of 37 rue St. Lazare, Brussels, has acquired the 
. Works, &c., of la Société Anonyme des Usines Hen, rue Stephenson, 
10, Schaerbeek. The company has sent us a copy of its price list 
of vulcanised rubber insulated wires and cables. 

Мв. F. T. Hanks, of 1, Higham Place, Newcastle-on-Tyne 
(telephone : “ Central 3,069 *), has been appointed by Mesers. Ever- 
shed & Vignoles, Ltd., of Acton Lane Works, Chiswick, London, 
W., their agent for Newcastle and district. Mr. Hanks has been 
for many years connected with Messrs. J. Н. Holmes & Co., and has 
ап extensive connection in the neighbourhood. Messrs. Evershed 
and Vignoles, Ltd., request that all inquiries and orders from the 
Newcastle-on-Tyne district for their manufactures, which include 

. Meggers and bridge Meggers, moving coil and other switchboard 
Instrumente, Murday recording ammeters and voltmeters, &c., 
should be sent to Mr. Hanks. 

The Beary Construction Co., Lrp., has changed its address to 
Charing Cross House, Charing Cross Road, London, W.C. 


the purchase of four motor-'buses. 


LIGHTING and POWER NOTES. 


Aston.—The T.C. has applied for а ] Ё £17 
the Erdington E.L. scheme. ài UE 3 ee 


Barnsley.—A loan of £2,000 for extension of mains and 
additions to plant has been applied for by the Т.С. 


Brandon.—The U.D.C. has sealed an agreement with the 
Моћ Brancepeth Coal Co., Ltd., for the supply of electricity at 
itWleburn. 


Carnarvon.—The T.C. has retained Mr. Price White as 


consulting engineer for its electrical work. 


Continental Notes.—SpAIN.— A company has lately been 
formed in Leon, with a capital of £40,000 and the title La Sociedad 
Leon Industrial Electricidad у Agnas, to put down а plant to 
utilise the water-power of the River Porma near that town, in 
the generation of electrical energy for lighting and power 
purposes. 


Darlington.—The T.C. has refused permission for the 
Cleveland and Durham County Electric Power Co. to supply power 


Devonport.—The T.C. has reduced the price of 
electricity for lighting to 4d. per unit, and for power, heating and 
cooking to 1°754. per unit between 11 p.m. and 4 p.m. in January, 
February, October, November and December, and between 11 p.m. 
and 7 p.m. in the other months of the year. 

A loan of £2,000 for installing motors on the hire system has 
been applied for. 


Dundee,—The accounts of the electricity department for 
the year ending April 30th, 1907, show that the total number of 
units sold amounted to 4,008,413, with a revenue of £31,803, com- 
pared with 3,439,231 unite and £30,923 respectively in the previous 
year. The reduction which was made on the charge for private 
lighting from 4d. to 3}d., and on the tramway supply from 13d. to 
144. per unit is responsible for the slight increase in revenue com- 
pared to the increase in unita sold. е revenue account shows a 
credit balance of £17,166 as against £17,140 in the previous year. 
With this surplus the committee has decided to further reduce the 
capital debt of the undertaking, and this year has transferred the 
sum of £6,736 from the capital account to revenue. After pay- 
ment of interest and sinking fund charges amounting to £9,782, the 
net surplus amounts to £914. During the last three years the sum 
of £18,000 bas been paid out of revenue, fully half of which was 
for the big alterations at the power station, while the balance has 
been transferred from the capital account. 


Eastbourne.—A L. G. B. inquiry was held last week into 
the application of the Т.О. for a loan of £9,934 for the extension of 
the plant at the electricity works, and also for a loan of £3,112 for 
There was no opposition. 


Highbridge.—The promoters of the E.L. scheme have 
written to the U.D.C. informing that body that “ on account of the 
Council baving endeavoured to baulk them in every way with 
respect to their efforts to supply the district with E.L., they had 
resolved to abandon the whole scheme." 


Hull.—The revenue of the electrical undertaking for the 
year ending March 31st last, amounted to £45,433 ; expenses were 
£22,541, and after meeting financial and special charges, there 
remained a balance of £1,813, which was allocated to renewals and 
reserve. A total of 4,419,673 units was supplied during the year, 
2,338,731 being for power purposes. 


Lincoln.—The year's working of the E.L. undertaking 
resulted in a gross revenue of £11,647, as compared with £8,695 in 
the preceding year. After meeting workin expenses (‘993d. per 
unit) and financial charges (635d. per unit), a surplus of £3,083 
remains. The units sold include private lighting, 404,310 ; public 
lighting, 65,460 ; general power supply, 79,983; to Messrs. Clayton 
and Shuttleworth, 568,359; and for traction, 164,314; a total of 
1,282,426 unita. 


London.—L.C.C. ELROrRIO SuPPLY BLI. The pro- 
ceedings at Tuesday's meeting of the L.O.C. show that the present 
majority control is beginning to redeem its election pledges and 
respond to the mandate given to it by the electorate last March. 
Notwithstanding the strenuous opposition of the municipal trading 
element, which secured 39 votes in favour of an amendment to 
the first of a series of resolutions as compared with 79 votes against 
it, the Council agreed to the proposals put forward by the Parlia- 
mentary Committee in regard to the Council's Electric Supply 
Bill. It was, for instance, decided to delete from the Bill the 
clauses providing for the compulsory acquisition of the under- 
takings of the Borough Councils, and for the transfer to the County 
Council of the powers of purohase possessed by local authorities 
throughout the area of supply proposed in the Bill in regard to 
undertakings in their several districte. The second resolution 
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reduced the projected expenditure embodied in the Bill from 
£4,500,000 to £100,000; and the third: deleted the special powers 
sought in regard to the breaking up of the streets, and incorporated 
the general law on the subject in so far as it is applicable, together 
with a clause dealing with routes to be followed in laying electric 
lines. It was also decided to omit the powers sought to enable 
the generating stations and other works comprised in the tramway 
undertaking to be appropriated as part of the proposed undertak- 
ing, but to seek power to enable the Council to supply surplus 
energy from the Greenwich station for the purpose of the con- 
templated undertaking, and to permit the use of the Council’s 
tramway ducta for purposes of the scheme. The Council also 
resolved to make provision in tbe Bill to the effect that any assign- 
ment or transfer should be subject to the following conditions:— 
(1) The undertaking to be purchasable by the Council at the end 
of a period not exceeding 50 years оп the terms of the Electric 
Lighting Act, 1888, or on such other terms as may be specified in 
the deed of assignment and approved by the Board of Trade; (2) 
the amount of dividend which may be divided by the transferees to 
be regulated by the prices charged by them for electrical energy 
on а basis to be approved by the Board of Trade ; (3) the maximum 
prices to be charged by the transferees not to exceed those pre- 
scribed by the Bill, and such maximum prices апа the relation 
between price and dividend to be subject to periodical revision ; 
(4) facilities to be granted to the Council at any time to examine 
accounts and works of the proposed undertaking, and the assign- 
ment to contain such other provisions as may be deemed necessary 
for securing adequate control by the Council with regard to the 
powers transferred or assigned. The final resolutions decided that 
the Bill should provide for the cesser of the Council's powers there- 
under, unless a transfer or assignment had been made within a 
period of one year from the passing of the intended Act, and that 
the Parliamentary Committee should be authorised to give effect to 
the foregoing decisions. 

MARYLEBONE.— The electrical sub-station of the B.C. in North 
Street, Marylebone, took fire at noon on Saturday last, and was 
considerably damaged. 

SovuTHWARK.—' Tne electrical engineer has advised the Electric 
Lighting Committec to install an electrically-driven feed pump, 
costing some £300, at the generating station; the Committee has 
accepted the oifer of the County of London Electric Supply Co. 


for the lighting of the clock tower now being erected in St. George's 
Circus. 


Llansamlet.— An E.L. scheme has been presented to 
the U.D.C. by Mr. J. W. Johnston, the proposal including the 
erection of a dam and turbine-driven generator, at the Glanbraw 
Brook. The scheme is under consideration. 


Northallertop.—The U.D.C. has accepted the tender of 
the E.L. Co. for public lighting for two years. The Council has 
decided to ask the E.L. Co. if it is in a position to dispose of the 
undertaking, and upon what terms. 


Nottingham.—The annual report states that the total 
H.P. installed at the three generating stations is as follows, viz.:— 
Talbot Street station, 8,925 H.P. ; St. Апо'в power station, 6,040 H. P.; 
Eastcroft, 720 H.P.; making a total of 15,685 н.р. The distributing 
mains have a total mileage of 54:26. The number of applications 
for a supply of electricity at Marcb 31st, 1907, was 3,257, as com- 
pared with 3,040 at March 3186, 1906, an increase of 217. The 
number of 8-c.P. lamps, or their equivalent, has increased from 
297,553 to 321,240 during the same period. Eighty-nine additional 
motors, representing 671 H.P., have heen connected to the mains 
during the year. The totals at Marcb 31st being 742 motors, 
equal to 2,934 н.р. The number of units sold during the year 
for various purposes was as follows: — For lighting, 3,881, 267; for 
power, 1,332,174; for traction, 4,316,655; total, 9,530,006; an 
increase of 477,534 units; 48'16 per cent. of the units sold for 
private lighting were at the reduced rate of 14d. per unit. The 
increase in the maximum load was not so large as anticipated last 
year, mainly owing to the great number of Tantalum lamps that 
have been installed, especially in business premises. 


Oldham.—The T.C. bas adopted an alternative charge of 
4d. per unit for electricity consumed between 6 p.m. and 10 p.m., 
and lid. per unit at other times on the two-rate meter system. 


Shanklin.—The U.D.C. bas extended the public light- 


ing contract with the Isle of Wight E.L. Co. for two years from 
December 31st, 1907. 


Sheffield.— In a report by Mr. S. E. Fedden, the general 
manager, on tbe progress of the electrical undertaking during the 
past year, it is pointed out that there has been a continuous increase 
in the consumption of electrical energy for light, power and heat. 
The increase in the consumption of electrical energy for motive 
power was greater in proportion than the increase in the number 
of consumers, due to the gradual conversion of large works to electric 
driving, which was continually in progress. Many new conucctions 
were traceable to the recommendations of users, and the depart- 
meni's continuous canvaseiog, supplemented by the excellent 
advertising effect of the recent Electrical Exhibition, was produc- 
ing very satisfactory results among the local industries. In con- 
sidering the financial] result of the year's working, the surplus of 
£2,555 should be increased by the amount of £1,375 deficit on the 
previous year's balance-sheet, making an advance on the last year's 
working of £3,930. The capital expenditure to March 25th, 1906, 
amounted to £839,036, and the expenditure forthe year to £21,206. 
The total income from all sources amounted to £69,469, and the 
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total cost of generation, distribution, rates and taxes, and the 
management to £19,586. Interest and sinking fund required 
£47,328, leaving a net surplus for the year, after covering all 
charges, of £2,555. The accumulated surplus at March 25th, 1906, 
was £18,977 and as £5,000 had been transferred to the renewal fund, 
there was now a total available surplus of £16,532. The total 
number of units sold was 6,778,555 ; in spite, too, of the increased 
price of coal, the cost per unit was decreased by 08d., due to the 
more efficient working of the Neepsend station. 


Southampton.—The Electricity Committee has recom- 
mended the T.C. to apply for а loan of £3,000 for mains and ser- 
vices. The same Committee does not recommend the purchase of 
the Southern Electric Free Wiring Co.'s interests in the free wire 
undertaking, but suggests that the agreement between the Council 
and the company be terminated six months hence. 


Stafford.—The revenue from sale of energy and public 
lighting at the Corporation electricity works last year amounted to 
£3,971, against £4,134 in the previous year. This decrease left the 
profit at £2,445, as compared with £2,551. With the profit of laet 
year, the Committee brought forward a debit balance of £1,485, 
which it has wiped off, and has also paid the interest and instal- 
ment on loans. The Committee asks the Council to continue the 


contribution of £1,115 from the rates, this sum being equal to the 
loans repaid. 


Stretford.—A dispute has arisen with the Manchester 
Corporation with regard to the price to be charged for current for 
lighting and traction purposes at the Chorlton Road tramways 


depot and junctions. Stretford asks for 144. per unit, which 
Manchester declines to pay. 


Sunderland.—The past year’s working of the electricity 
undertaking has resulted in a deficit of £690. This result was 


foreseen in the estimates, owing to the large reduction in price 
made last year to all classes of consumers. 


. Tunbridge Wells.---The T.C. has decided to apply for 
a loan of £9,600 for electricity purposes, made up as under:— 
500-kw. steam turbo-alternator, condensing plant, &c., £4,850; 
boiler, superheater, &c., £1,203 ; public lamps, £900 ; contingencies, 


4707; expenditure on capital account in anticipation of sanction, 
£1,940. 


Wednesbury.—The T.C. has definitely decided to install 


its own gas-driven generating plant, in place of taking a supply in 
bulk from the Midland Electric Corporation; the cost, £7,860, is 
covered by a loan of £8,000, which the Council is applying for. 


TRAMWAY and RAILWAY NOTES. 


Belfast.—At the monthly meeting of the Tramways and 
Electrical Committee on the 10th inst., Sir Robert Anderson pre- 
siding, a deputation from the Donegall Road suburb was heard in 
connection with the movement for an extension of the tramway 
system in that locality. The Committee promised to give the 
matter every consideration. Subsequently the manager, Mr. Nance, 
was instructed to furnish a general report on the extensions which 
were before the Corporation at the time of the purchase, and not 


included in the Act. There are agitations for extensions in three 
suburbs of the city. 


Colchester.—There is a deficiency on the tramways 
undertaking for the year of £2,089, which has had to be made up 


from the rates. Shorter stages at lower fares are held to be 
responsible for the diminished receipts, 


Continental Notes.—^"PAtN.— The work of converting 
the tramways in the town of Carthagena to electric traction has 


now been completed, and the new system is expected to be put in 
operation next week. 


Croydon, — The report of the tramways manager 
covering the period of ten months ended March 31st, came before 
the B.C. recently, with a recommendation of the Tramways Com- 
mittee that the surplus of £9,053 should be carried to a reserve 
and renewals fund. The Council commenced working the tramways 
‘for itself on June 1st, 1906, and the tinancial results were returned 
as follows :—Traffic receipts, £61,091 ; other receipts, £975; work- 
ing expenses, £41,772; with bank interest added, this left a 
balance of £20,696, from which was deducted £6,238 interest, and 
£4,804 sinking fund, &c., leaving the net available balance stated. 
The average fare per mile was 52d., as compared with 66d. in 30 
of the largest towns in the country. For energy, at 2d. per unit, 
£12,596 was paid to the electricity department of the Council. 
The average traffic revenue per car-mile was 9°76d., and the profit 
per passenger ‘34d. Alderman J. Trumble, who moved the report, 
said that had the tramways continued under B.E.T. control, the 
net balance in favour of the Council on the ten months’ working 
would have been £2,159, instead of £9,053. However, it was 
only fair to say that had the Council accepted the B.E.T. Co.'s 
second offer for a renewed lease, under which it was promised 7 
per cent. on capital expenditure, and 25 per cent. of the profits, it 
‘would have received £3,699 net on the ten months’ working. 

- (Continued on page 971.) 


| 
| 


at 
Vol. 60. No. 1,542, JUNA 14, 1907.] THE ELEOTRICAL REVIEW. 98 
aad the 
"Tis | 
Tag 1. . Р А | Я | — | Я | 1 p. Е 
th ly | , 
im THE IRISH INTERNATIONAL EXHIBITION. 
Је "ots Rx : 
"tot 
IRELAND’s greatest exhibition was opened on May 4th, and heard already deriding our puny attempt at an Exposition, 
E it was observed on all hands that never before in the history and our own Islanders who visited Glasgow in 1901 
"lae y of exhibitions had one been so far advanced upon the draw unnecessary comparisons between the machinery hall 
118 ) opening day. True, the French Pavilion is yet but an there and here in Dublin. As a fact there is no Machinery 
exterior, and that the Home Industries Section was formally Hall, the Palace of Mechanical Art appropriately taking its 
bathe inaugurated on June Ist. The former is relatively unim- place; for Ireland is not and will not be, at least for centuries, 
i portant, and its tardy beginning was due to some differences а country of heavy machines, of teeming workshops and 
i at between the Government of France and the Exhibition factories, in which the nominally picturesque poverty of the 
E authorities, while the cloth and carpet weavers, the tooth- land-holding peasant is exchanged for the all-too-frequent 
jus brush and boot makers of the Home Industries have been squalid misery of the manufacturing town. | 
busily turning out their wares for several weeks. So it comes about that our interest is centred in, if not 
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D View or THE ELECTBICAL GENEBATING PLANT, DUBLIN EXHIBITION, 

E This exhibition does the highest credit to Ireland, and confined entirely to, the power station and the methods of 
ur incidentally to the Lord Lieutenant and the indefatigable ^ distributing and utilising electrical energy throughout the 
2 executive. Exhibition. 2 

а It should dispel for ever the impression that the Irish lack It is said that the installation at the Glasgow Exhibition 
pty Ө, А 
T energy and initiative, except where a constable or an agent was of so temporary a nature that the engines were restrained 
e is concerned, for purely Irish firms throughout the pro- from walking into the boiler-house by the steam piping only. 


vinces have responded admirably to the occasion, both 
a3 guarantors and as exhibitors. Good taste, not in- 
variably a characteristic on such occasions, informs the 


whole. The buildings ‘are varied yet harmonious, immense 


but not ponderous; the grounds are ‘a delight; and the 
dressing and arrangement of the stands are in keeping with 
the general: artistic atmosphere. _ Я 
That type of American of ‘which we have seen во much ав 
almost to be deluded into thinking it % type, has been 


However, without drawing comparisons, we may say that 
the first impression which the visitor gete after entering the 
power station is one of order, precision, neatness, and finish., 


When every engine is running there is no vibration, and the 


various sets have been disposed with admirable forethought,’ 

both from the point of view of display and operation. Those 

last words indicate the gist: of the policy which has guided 

the Executive in, all matters connected with the generating 

plant—effective display combined with efficient óperation— 
F 
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for it was realised that the engines andidynamos would bea , gear, which runs in oil. A small steam engine drives the 
great draw, while, under even the most favourable conditions, ^ countershaft running in front of the boilers, and chains 
the cost of erecting,'running' and dismantling &:2,000-H.P. ^ of special design transmit the motion to the grates. Each 
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120 1.H.P. STRAM SETS 


PLAN or THE STEAM AND ELECTRICAL PLANT, DUBLIN EXHIBITION. 


boiler is rated at 10,000 lb. per hour, 
and this evaporation is obtained quite 
comfortably, the necessary draught 
being obtained by duplicate sets of 
Musgrave fans, which discharge the 
flue gases directly into the unlined self- 
supporting steel chimney, 65 ft. in 
height by 4 ft. 6 in. diameter. It is 


a noticeable fact that the kitchens of 


the Palace Restaurant, on the other side 
of the Grand Avenue, make more smoke 


` than this rangeof boilers ; indeed, emis- 


sion of any smoke whatever is of the 
rarest occurrence. | 

- Convenient sight doors are placed 
near the back and front of each furnace 
on both sides, so that the condition of 
the fires can be ascertained without 
admitting large volumes of air at the 
front. 

Feed water is supplied to the boilers 
by two Weir pumps, each capable of 
dealing with the full load. They draw 
from a large cylindrical tank into which 
the gas-engine jacket water is discharged 
at a temperature of about 120° F., and 
they deliver to the boilers through a 
heater in which is circulated the ex- 
haust of the steam engines. Messrs. 
Babcock & Wilcox supplied and erected 
the whole of the above plant, together 
with the steam piping. As good evi- 
dence of the substantial and permanent 
nature of this temporary installa- 
tion, it may be noted that since the 
piping has been erected, the joints have 
given no trouble whatever. 


station within 12 months would be no trifle. The actual The four steam engines are of Irish make, two being by 
cost of the whole plant is a matter of speculation to the Combe-Barbour, and two by Workman-Yeames, both of 
onlooker, but we have excellent reasons for knowing that which are Belfast firms. Of the two gas engines, one is à 


thousands of pounds 
were saved by the 
phenomenal exertions 
of Mr. E. S. Dashwood, 
who, by squeezing here, 
lending a hand there, 
cajoling, exhorting, 
imploring, and mag- 
netising everywhere, 
succeeded almost 
beyond hope in gather- 
ing together as sound 
a lot of machines as is 
to be found in any 
electrical supply sta- 
tion in the kingdom. 
Mr. Dashwood's 
modesty is as extra- 
ordinary as his energy, 
so that his efforts on 
behalf of the Exbi- 
bition have not met 
before with public 
acknowledgment, and 
we are by no means 
sure that he will be 
pleased with this well- 
deserved recognition 


on our part. en : е" кик | 
Roughly, the plant is Tar ExHIBITION Powrr PLANT; 400-H. . NATIONAL Gas ENGINE AND BIRMENS GENERATOR . 

divided into two parts, | . IN THE FOREGROUND. 

half being gas and half 


steam-driven. Steam 


is raised to 150 Ib. per sq. in. with 120° F. superheat, in three of National and the other a Crossley, names which are as well- 
Messrs. Babcock & Wilcox’s very latest boilers, which are known in Ireland as across the Channel. 
fitted with chain grates of the close-link pattern, driven The fundamental idea underlying the power station 


at three speeds by means of an entirely enclosed change scheme was to have the units dissimilar, во that the whole 
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should provide the greatest possible interest to visitors, and 
whether by good luck or from opportunities of selection, the 
result has capped the desire, for no two of the engines are 
alike, yet each is the best of its kind, and all together 
fornish an admirable opportunity for the buyer and for the 
constantly growing number of people, from professional to 
dilettante, who take some degree of interest in mechanical 
science and ita producta. 

It was hoped that an exhaust turbine would be included, 
but other considerations rendered this impossible. Un- 
doubtedly the exhibit is incomplete without a turbine of some 
sort. | 
Travelling westwards along the hall the first generating- 
set seen is the high-speed enclosed Combe-Barbour-Westing- 
house of 400 Kw. at 220 volts. The engine is of the triple 
expansion type with cylinders 14} in. x 20} in. x 31 in., 
with a 15 in. stroke. It rans at 330 R.P.M., and so sweetly 
that certain of the less mechanically minded have been heard 
to describe it to their lady friends asa turbine—turbines 
being the fashion just now. Both the engine and dynamo 
have ап overload rating of 25 per cent. for 2 houra, and 
50 per cent. for short periods. The pistons are fitted with 
Rowan's rings. The L.P. piston is made of wrought steel, 
but the H.P. and the intermediate are of cast steel, all being 
of the same weight. All parta are lubricated under a pres- 
sure of 25 to 30 lb. per sq. in. by two valveless pumps, 
either of which is capable of supplying the engine. The 


main stop valve is fitted with a nickel seating for use with 


superheated steam, and the governor is of the spring-loaded 
pattern acting on the throttle. This governor allows a 
momentary maximum variation of 2 per cent., while 5 per 
cent. regulation up or down is obtainable with a hand adjust- 
ment. | mE | 
The engine is. remarkably accessible in all its parts, a 
matter which has received insufficient attention at the hands 
of certain designers. Large doors in the crank chambers 
enable the brasses, connecting rods and slides to be removed 
without breaking jointe, and by the simple expedient of 
inserting screwed plugs in the cylinder covers over the 
usual lifting bolt holes in the pistons, any or all of the 
pistons and rods can be lifted and held at any position in the 
cylinders without removing the covers. 
‘~The generator is one of the British Westinghouse Co.'s 
standard multipolar machines. 

The next engine and dynamo are by the same makers 


Үшү OF THE INDUCED-DRAUGHT PLANT, FEED PUMPS, &c. 


as the first, but the engine is of the low speed, vertical cross- 
compound type, having fly-wheel and dynamo set between the 
Cylinders.. It is rated at 450 f. H. P., 800 KW. at 500-550 
volts, and is a good example of a low speed traction or mill 
set, It is used for lighting the thousands of lamps which 
outline the Central Palace and the Palace of: Art. The 


cylinders and the steam and exhaust passages are all cast 
separately, as a precantion against.unsound metal. Both 
cylinders have Corliss valves fitted in the covers, an arrange- 
ment which has reduced the clearances to 24 per cerit. and 
1 per cent. respectively in the н.р. and I. P. cylinders. The 


Steam-Raisinc PLANT, DUBLIN EXHIBITION. 


Combe-Barbour patent trip gear operates the admission 

valves, and the exhaust valves are worked by wrist plates, 

which allow them to be practically stationary immediately 

after closing. The steam and exhaust valve motions are 

derived from separate eccentrics, and the setting can be 
altered during running. The L. P. trip 
gear is adjustable by hand to cut off up 
to 1 stroke, and the H. P. gear is similar, 
but is controlled by the spring- loaded 
governor, which is driven by а Morse 
chain from the crank shaft. An auto- 
matic knock-out device closes the stop 
valve when the speed exceeds 10 per 
cent. over the normal, 

United States metallic packing is 
used in all glands of these two Combe- 
Barbour engines. 

The main bearinga of the low-speed 
engine can be water-jacketed if desired, 

but the jackets are not used at the 
Exhibition, the cooling effect of the 
lubrication derived from а rotary oil 
pump being sufficient. 

The fly-wheel is 15 ft. in diameter, 
and weighs 18 tons. It is cast in 
two pieces, and is held to the shaft with 
shrinking hoops and keys. The chief 
dimensions of this engine are: Height, 
17 ft.; length over bed-plates, 20 ft. 
6 in.; width, over fly-wheel hand- 
rail, 17 ft. ; cylinders, 16 in. x 82 in. 
x 30 in. stroke ; speed, 90 R.P.M. 

Next come two high-speed enclosed 
vertical engines of 120 H.P. by the 

enterprising firm of Workman-Yeames. They are coupled 
direct to General Electric dynamos, one generating at 460 
volts, the other at 230 volte, when running at 500 R.P.M. 
The 400-н.р. engine by the National Gas Engine Co. is 
of an entirely new design, having been built especially to 
combine simplicity with rigidity. Certainly it has a yery 
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massive appearance, as it lies right across the width of the 
power station allotment. It has twin horizontal cylinders, 
and ite rigidity is due to the way in which the main frame 
is built up. The front portion contains the three main 
bearings, all in one casting, so that absolute alignment is 
assured, and the second part receives the cylinder castings. 
A new type of 
throttle governor, 
is fitted, which 
varies the volume 
of gas and air, Mills ais 
the mixture being сова 9 ШАРЕ, КЕ 
constant. This 
produces complete 
combustion at all 
loads, and pre- 
vents back firing. 
Two Simms- Bosch 
magnetos are placed ' f АЙ 
opposite {о each 
other on the com- 
bustion chamber 
cover of each 
cylinder. Both 
fire. but only one 
is necessary. The 
half-speed shaft is 
worked from the 
back of the engine, 
through bevel wheels gearing into a single side shaft. 
This arrangement simplifies the engine considerably, and 
brings all the valves together. 

The Siemens dynamo, generating at 220 volts, is 
driven by the engine through a flexible belt coupling, 
which is most suitable for starting, and for alignment 
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MAIN SWITCHBOARD FOR THE EXHIBITION LIGET AND Power OIncurrs. 


greatest service during the time of highest pressure just 
preceding that event. 

The switchboard is а fine specimen of low-pressure work 
by tlie General Electric Co., to the requirements of Mr. 
Dashwood. It is built of Sicilian marble in nine panels, six 
for the dynamos and three for the main feeders, and is 

especially arranged 
with linking 


= switches and a 


third bus-bar, во 
| 5 that all the 
dus GUT "am ш 220-230-volt ma- 
id i5 — Sail chines can be run 
guts ОТ upon separate 
circuits or in 
parallel with each 
other, while the 
500-volt generator 
can be thrown 
on to the 460-volt 
circuit if any- 
thing should pre- 
vent tbe Work- 
man-Yeames set 
from running. In 
the ordinary course 
the separate cir- 
cuit control is 
; preferred, although 
there is no difficulty at all in paralleling any of the 
machines. Е PP 
The outlining is looked after by the 500-volt Combe. 
Barbour, the flame arcs are run in 30 circuits of four each, 
off the 460-volt’ Workman-Yeames, the Crossley lights the 
Canadian Pavilion, and 80 on. 


Цин 


THE EXHIBITION BUILDINGS AND GROUNDS, ELECTRICALLY ILLUMINATED, | 


when the bed plates of engine and dynamo are not con- 
tinuous. 

The 180-н.р. Crossley engine is of the well-known 
standard horizontal single-cylinder pattern, driving by belt a 
G.E.C. 220-volt dynamo. This engine was erected aud 
running long before the Exhibition opened, and was of the 


The mains are laid directly in the ground about 12 Ш. 
below the surface, and run to distributing switch rooms 
situated in the Art gallery, the Dome and the main entrance. 
These cables range from °95 sq. in. sectional a: (ca dowawarde, 
and are paper-insulated, lead-covered, made by Henley 8. 
The cables, which feed into sub-distributing centres in other 
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buildings;are of the same type and make, but many miles 
of Henley's V.I.R. Association cable are in use for interior 
work. The stands are supplied from below, and the only 
cables visible either outside or inside the buildings are those 
feeding the interior arc lamps, and a couple of additional 
ring mains in the Machinery Hall. The Cantie switch, 
with quick make-and-break, is used throughout, and all 
circuits carrying 10 amperes and over are protected by long- 
break iron-clad fuses of the house-service pattern, porcelain 
fuses being used for smaller circuits. 

With the exception of half the Palace of Mechanical Arts, 
the Main Entrance, the Gas Pavilion, and the Morehampton 
Road Avenue, the grounds and buildings are lit by arc 
lamps ; the grounds with 120 Santoni 10-ampere flame arcs 
run four in series on 220 volts, and the buildings, except 
under the dome, with 200 5-ampere Davy white arcs 
of the enclosed type, run two in series on 220 volts ; some 
200 General Electric open type arcs are also utilised, making 
520 arcs in all. The gas lighting is the best of its kind, the 
Keith, Welsbach and Sugg high-pressure systems vieing 
with each other, and all with the electric light for the 
mastery. The best that can be said for the gas lighting is 
that the avenue or broad walk is brilliantly illuminated, but 
the general effect of the forest of poles and lanterns must 
strike the most enamoured gas-man as barbarously ugly, 
although the blinding glare of bunches of incandescent 
mantles placed right in the line of sight might draw raptured 
praises from him. The number of burners per acre must be 
enormous. 

The flame arcs are distributed over the most picturesque 
portion of the grounds, so that neither by night do myriads 
of dazzling sources of light irritate the eye, nor by day 
does a forest of steel poles ruin the prospect. The flame 
arcs are hung well up over the heads of the people, and the 
soft effect of diffusion is very pleasant and restful. 

Six thousand white and 6,000 ruby lamps pick out the 
features of the central building, and the change from one 


colour to the other is made by means of a change-over 


switch, which was specially designed by the Westinghouse 
Co. for thé purpose. It consists of a pair of large liquid 
motor starters joined together, the blades being fixed to 
the same spindle. It is rated to change over full load 120 
times an hour without boiling the water. | 

The whole of the glow lamps in the Exhibition were made 
by Robertson’s. 

Some 1,500 lamps burning five in series outline the Art 
Gallery. This outlining is done chiefly with wood battens, 
but the more intricate parts of the Dome are wired with 
Fairyland strip, and this is used for the elaborate decorative 
and concealed lighting of the Canadian Pavilion. No 
trouble has been experienced with this form of ready-made 
wiring, and very little with the more vulnerable batten 
wiring, which is creditable enough when we mention that 
the work was done and the lamps in place before the 
winter was half over. Paraffin wax was used to seal the 
‘backs of the holders when in position in the battens, and 
every holder was dipped.in wax before being fastened in. 
When the time drew near for the opening, all the contact pins 
were scraped to remove the wax. | 

Many motors are in use for a variety of purposes. The 
restaurants are ventilated by Keith-Blackman fans, and a 
30-H.P. motor drives one of the induced draught fans in the 
boiler-house. The Waygood lifts at the water chute were 
driven by а gas engine until the 30-H.P. Westinghouse 
mqtor was found more reliable and no trouble to the atten- 
dant. The knives are cleaned and the plates are washed by 
smal] independent motors ; in the Home Industries Section 


they weave cloth and carpets and make tooth-brushes and 


ч 


motors drive 


boots; in the Grand Central Hall tiny models of motors 


drive tiny models of biscuit bakeries and other things’; 


in “Canada” and “New Zealand” large motors drive 


‘refrigerating plants, and in other parts of the grounds 
pumps (by Gwynne's) for the Rivers 
of Ireland, pumps for the electric fountain, and pumps 
(by Fredk. Nell) for the auxiliary fire service. In 


the Machinery. Hall everything is motor-driven—Linotype 


machines, die presses, printing and lithographing machines 


of all kinds, sweeteries, bakeries, -and conveyors, looms 
"and soap: making machines. | 


There are two extensive systems of telephones, one for the 


Caterer’s Department of 24 lines, and one of 12 lines, which 
connect the outlying buildings to the exchange in the power 
station. Ericcson instruments are in use, with inter- 
communication plug boards by the same makers. 

The time of the Exhibition is told by 24 synchronome 
dials, controlled by a master pendulum of the latest and 
simplest pattern, in which there is only one wheel left, and 
that an idle one for all but a fraction of each minute, when 
the detent is released, which drops the lever, which in drop- 
ping gives the required mechanical impulse to the pendulum 
as the latter is passing through zero. This bell-crank lever 
then makes a good hard rubbing contact with the hinged 
armature of an electro-magnet, and at that instant the time 
control circuit is closed, which permita the battery to send 
an impulse through the magnet solenoids of every dial. 
Having accomplished its dual purpose, the lever is thrown 
back to its stop by the armature on its way to the magnet, 
and is ready for the next half minute to come round. 
Meanwhile the pendulum is doing nothing in the way of 
expending energy except pushing round tooth by tooth an 
idle wheel. \ 

The system has so may beauties that we аге tempted to 
take up space which cannot be spared. 

Messrs. Wm. Coates & Son, Ltd., Belfast and Dublin, 
were the sole electrical contractors for the Exhibition, as were 
Messrs. Humphreys for the buildings, and the excellence of 
their work can be gauged by the statement of the electrical 
inspector of a fire insurance company that he had never seen 
‘so much care taken in an exhibition. 

Mr. P. S. Sheardown, M.I.E.E., engineer of the Dublin 
United Tramways Ltd.,in his capacity of hon. consulting 
engineer to the executive, has contributed not a little to the 
success of the installation. 

Mr. George Marshal Harriss, electrical engineer of Carlow, 
was in charge of the erection of the machinery, and is acting 
as resident engineer during the period of the exhibition. 


TRAMWAY and RAILWAY NOTES. 


(Continued from page 966.) 
Darlington.—The B. of T. has granted the application 


of the Т.О. fora two years’ extension of time for completing the 
electric tramways to Haughton-le-Skerne. 


Lincoln.—Mr. Stanley Clegg, the city electrical engineer 
and tramways manager, has reported on the working of the Cor- 
poration tramways during the past year. It will be recollected 
that the “ G. B." surface contact system is installed at Lincoln, and 
some interest, therefore, attaches to the returns, which аге ав 
follows :—Traffic expenses, 2:514. ; repairs, &c., 913d.; manage- 
ment, 1:474.; and power expenses, 179d. per car-mile, a total of 
6:98d. per car-mile on a mileage of 137,000. The engineer points 
out that this mileage is the smallest of any municipal system; 
that & reduction in energy consumption is expected, and that the 
latter (1:19 units per c.m.) is far less than at Wolverhampton, where 
the Lorain system is in use. Altogether 1,430,946 passengers were 
carried, and after meeting financial charges a deficiency of £503 
remains on the year's working. 


London.—AUDIT or THE L. C. C. TRAMWAY AccoUNTS.— 
After a prolonged discussion on Tuesday, the County Council 
decided by a majority to approve an estimate of £1,000 in respect 
of expenses for the preparation of reports on the tramways, steam- . 
boats and other departments, and to ask the president of the Insti- 
tute of Chartered Accountants to report, in conjunction with a 
member of the Institute, upon these particular accounts. The 
points to be investigated are (1) the past results and present 
financial position of the undertakings from a commercial 
standpoint ; (2) the basis upon which the valuation of the tram- 
ways was made and referred to last January ; (3) the sufficiency of 
existing renewal funds, the formation of further reserve funde, and 
the relation of these to the statutory sinking funds; (4) the alloca- 
tion of expenditure, and particularly the apportionment of the 
cost of street. improvements connected with tramways; and (5) the 
form of the published balance-sheets and accounts. Access is to 


de allowed to all books, accounts and documents necessary for 


the purpose of the investigation and report. As bearing on this 
question, the report has been issued of Mr. T. Barclay C 
district auditor, on the accounts of the London County Council for 
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the year ended March 31st, 1906. In referring to the tramways, 
the auditor states that the total capital expenditure to the close of 
the year 1905-6 amounted to £4,881,689, of which the sum of 
£607,230 has been repaid. A sum of £35,000 was transferred during 
the year to the reserve renewals fund, increasing the latter to 
£106,684. This sum of £35,000 falls short by about £15,685 of a 
sum calculated on the basis of 1d. per car-mile. The auditor is of 
opinion that the Council should be guided entirely by expert 
advice in fixing the sum to be set aside annually for this purpose, 
but in considering the matter generally it must always be clearly 
borne in mind that it is only in respect of those assets whose 
estimated working life is shorter than the loan period that it 
becomes strictly necessary to charge апу further sum annually 
against revenue (x addition to the instalments of the sinking fund. 
He adds, bowever, that the amount for renewals referred to above 
should be regarded as the minimum, and the Council may consider 
it desirable under certain circumstances to increase the annual 
additions to this fund. With regard to the cost of 
street widenings charged to tramways account, the auditor 
states that, by a clause inserted in each of the London 
County Council Tramways and Improvements Acta, the Council may 
apportion the costs and expenses in such manner as it may think 
proper between the improvements account and any separate 
account which it may keep in relation to tramways. Ic is clear, 
therefore, that he is precluded from any interference with the dis- 
cretion of the Council in this matter. He alluded in his last report 
to the fact. that several committees of the Council had under their 
consideration the matter of the incidence of the cost of street 
widenings in connection with tramway schemes, but no decision 
was arrived at by the Council till November 20th, 1906. Conse- 
quently, the charges under this heading during the year 1905 6 were 
apportioned in the same manner as criticised in his report. The 
whole question of these apportionments is one of extreme com- 
plexity, апа it would be absolutely impossible for him to give any 
decision on these matters, even if he had legal authority to do so, 
without holding & local inquiry in each case, assisted by qualified 
assessors and taking expert evidence on the points at issue. 
A remedy for the difficulties arising in connection with these 
apportionments might be found in the insertion of a clause in the 
Council's Tramways and Improvements Acts, fixing the proportion of 
expenditure chargeable to the different accounts, or as an alter- 
native the clause might provide forthe constitution of an indepen- 
dent tribunal, c.g., the Board of Trade, which would be clothed with 
full powers to adjudicate on these questions. In conclusion, the 
` auditor draws attention to the various principles adopted by public 

authorities owning tramways in dealing with the allocation of 
expenditure incurredin the widening of thoroughfares necessitated by 
the construction of tramways. For example, in Glasgow, Leeds 
and Liverpool no part of such expenditure is charged to tramways 
account, whereas in Middlesex, where it may be noted that the 
conditions in some cases would appear to approximate closely to the 
Council's lines, the cost of the widenings is made part of the capital 
charges of the undertakings, and no part of the cost is charged to 
the General County rate. 

REVISION OF Fargs.—It is understood that as a result of con- 
ferences between the managements of the various tube and under- 
ground railwaye, a general revision of fares will be undertaken, 
resulting possibly in an all-round increase. It is further suggested 
that the motor-bus companies may come into line with the railways, 
with a view to avoiding competition and improving the earnings 
all round. 


Manchester.—At a meeting of the Tramways Com- 
mittee on June 11th, a review of the past year's work was pre- 
sented. During the year tén additional miles of single track were 
opened. The aggregate length, including the lines over which the 
Corporation has running powers, now being worked, is 1694 miles. 
The passengers carried numbered 143,264,501, against 133,923,932 
in the previous year; and the car-mileage was 15,523,549, against 
14,655,908 in the previous year. It is estimated that the tramways 
‘serve a population of 800,000. The department paid £55,000 in 
aid of the city rates, placed £87,827 to reserve, renewal and de- 
preciation account, and spent £4,211 on interest account in connec- 
tion with improvements and street widenings near Piccadilly. Of 
the passengers carried during the year 99,195,126, or 69°24 per cent., 
used the 1d. stage ; 16,999,980, or 11°86 per cent., the 14d. stage; 
and 10,183,362, or 7'11 per cent., the 2d. stage. The percentage of 
working expenses to receipts was 63:18, and the average tctal revenue 
per car mile was 11:12d. The average number of journeys per head of 
the population per annum was 179. The service in conjunction 
with the Oldham Corporation began in January, the ranning 
powers agreed to establishing a through route between Piccadilly 
and Waterhead, a distance of nine miles. Similar arrangements 
have been made with the Ashton-under-Lyne Corporation, making a 
complete service. In 1905-6 the total revenue of the department 
was £663,707; last year it reached £719,673. The working ex- 
penses, however, have also increased with the extensions of line, 
amounting to £454,692, against £433,561 in the previous year. The 
balance of gross profit was £264,980, an increase of over £34,000 on 
the year 1905-6. | 


Renfrew. — The County Council has petitioned the 
Scottish Secretary against the proposed extension of the Paisley 
District Tramway Co. “'s system from Barrhead to Thornliebank, on 
the ground that there is no demand for the line. 


St: Helens.—The B. of T. has deputed Colonel von 
Donop to inspect the St. Helens tramways and report on the same. 


TELEGRAPH and TELEPHONE NOTES. 


Japanese Telegraphs.—The Japanese Administration 
officially announces the opening of telegraph offices at Kushunkotan, 
Urakimiaofuka and Maukadans in Japanese Sakalien. 


Telephone Rates.—The inquiry which the Canadian 
Railway Commission is conducting into the affairs of certain tele- 
phone companies (subeidiary to the Bell Telephone Co.) has evoked 
evidence to the effect that the estimated cost of installing & mile 
of wire and apparatus for six services is $781:28. The rates 
charged in various American cities of about the same population 
as Montreal (300,000) are as follows (quoted by the Montreal 
Star):—Pittsburg— Bell rate, business, $125; residence, $100; In. 
dependent Co. rate, business, $72; residence, $58. Cleveland— 
Bell, business, $84; residence, $60; Independent, business, $72 ; 
residence, $48. St. Louis—Bell, business, $150; residence, $60; 
Independent, business, 872; residence, $48.  Baltimore— Bell, 
business, measured service ; residence, $60; Independent, business, 
$72; residence, 360. Cincinnhti— Bell, business, $100; residence, 
$48; no independent company. In Montreal the maximum rates 
charged are :—Business, $55; residence, $35. 


Telegraphic interruptions and Repairs :— 


Олвіяя. Irmer. Raramen, 
Cayenne-Pinheiro ša 2» a is .. Aug. 18, 1902.. ee 
Curacao- Coro 
Curacao-La Gua Closed. - T . Jan. 19, 1906 .. ё 


Curacao-Maracaibo 
Reiasa-Issa and Reissa-Yemani (Yemen) .. .. Oct. 99, 1902.. 


Tarifa-Tangler ..  ..  ..  .. . Jan. 18, 1904 ZA 

Port Arthur-Chifu (Closed) ee ee eo ^ oe Mar. 9, 1904 ee ee 

Garachico-Santa Crus .. s өө s „ July 12, 1908 .. s 

Las Palmas-Arecife vs PE š эз .. Aug. 18, 1906 ., 2 
LANDLINES. 


Puerto-Barrios ee ee ee ee ве 


ee Aug. 3 * 1902 se ose 


es 


CONTRACTORS’ COLUMN. 


OPENINGS FOR NEW BUSINESS. 


ARERGAVENNY.—New wards at Monmouthshire Asylum. 
architect, Abergavenny. 

ATHENRY (InrLAND).—Agricultural college electrically lighted (£27,000). 

ABHTON-UNDER-LY NE.—Extensions to Rock Mill contemplated. 

BATLEY (Yonxs).—Extension of hospital and E.L. installation. 
Jones, Electricity Works, Batley. 

BEDLINGTON (NorTHUMBERLAND).—New public schools (22,465). 
Simpson, builders, Blyth. 

BEI.FAST.—New theatre, Station Street. 
Street, Belfast. 


Е. A. Johnson 


8. Derwen 
F. & W 


C. A. Aikin, architect, Rosemary 


BIRKDALE.— New Liberal club, Liverpool Road. A. Schofield, architect, 


Weld Road, Birkdale. 

BIRMINGHAM.— Reconstruction of Grand Theatre (£10,000). Frank Matcham, 
architect, 9. Warwick Court, London. 

BOLTON.— New Council schools and extensions to existing ones. 
son, Director of Education, Nelson Square, Bolton. 

Important additions, Columbia Mills. Wolfenden & Sons. Bolton. 

BRADFORD (иттик HonroN). Co- operative stores and 13 houses. J. Drake 
and Son, architects, Queensbury, Yorks. 

BRIGHTON .—High school to be rebuilt and extended (£18,600). 
Day School Trust, Ltd. 

BRISTOL (BxrpMixsTEH).—New public schools. H. Williams, architect, All- 
iance Chambers, Corn Street, Bristol. 

BURSLEM (Haywoop).—-Additions to hospital (£2,495). J. H. Broadhurst and 
Son, builders, Burslem. 

CHEAM (Scnugv).—Baptist church. A. D. Cox, Worcester Park, Surrey, 
builder; W. Hayne, Frinton-on-Sea, Essex, architect. 

CHORLEY (Ессікятом). – Меж cotton mill.  Ecoleston Manufacturing Co., 
Ltd., owners. 

COLNE (LANCASHIRE).—New weaving shed to contain 500 looms. Proprietor, 
Mr. George Duckworth. 

CRICKLEWOOD.—Five shops in Broadway. Done, Hunter & Co., High Road, 
Cricklewood, agents. 

CROYDON.—Extension of workhouse buildings (£20,000). Berney & Co. 
George Street. Croydon, architects. 

DONCASTER.—Hotel and stables for Carter's Knottingley Brewery Co., Moor- 


thorpe, South Elmsall. Garside & Pennington, architects, 
Pontefract and Castleford. 


DUNDEE Bao oa ee Mom post office (£2,500). 


F. Wilkin- 


Girls' Public 


W. T. Oldrieve, 


fice of Works, Parliament Square, Edinburgh, 
architect. 
ELTHAM.—Electric light to be installed in Congregational Church (estimated 


cost £350). 
EXETER.~New public school (E.L. installation). 
1, Bedford Circus, Exeter. 
FARNWORTH (Borrox).—Public offices to be erected by the U.D.C. (£12,000). 
FREBHEIEUD CO eun Formay, Lancs.).—Convalescent home. Architect, 


) А 
J. Weld-Blundell, Blundell House, Campden Bill, 
Kensington, W. 


GODALMING.—Police court and council chamber (£3,722). Cook & Sons, 
builders, Crawley. 


GOLBORNE (Востн Lancs.).—New elementary school. 
architect, Preston. ` 


GRAVESEND.—New post office buildings. Postmaster, Gravesend. 
HALESOW EN.—New colliery, Coomb’s Wood. Hingley & Sons, owners. 


HAMILTON.—-Public baths, washhouses, &. (£9,000). Burgh Surveyor, 
Hamilton. 


POR ERDEN CONUAT school in connection with Christ Church, St. Alban's 
oad. 


J. Jerman, architect, 


H. Littler, county 


HOVE.—Free library (£10,000. P. Robinson & Walban Jones, architects, 
| Leede, F. G. Minter, builder, Ferry Works, High Street, 
tney. І f 5 


ban 


OUNDLE (NonRTHAMPTONSHIRE).—Enlargements to Grocer's 
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HECKMONDWIKE.—Warehouses. 8. Sinkinson, architect, Liversedge. 
HELENSBURGH.—Masonio Temple in Princes Street. J. W. and J. Laird, 
architects, 168, Hope Street, Glasgow. К 
KIRKCALDY.—Proposed new church for Free Church. Rev. A. Gilfillan. 
New Templar Hall in Carlyle Road. 
LEEDS8.—Jewish Synagogue and House of Study (26,000). Chadwick and 
Wateon, architects, Leeds. 
LEEK (Starrs.).—Congregational Day Schools. R. Longden, architect, 
Burslem and Leek. 
LEIGH.—Additions and alterations to Co-operative Stores at Boothstown. 
Secretary, Leigh Friendly Co-operative Society. 
LONDON (E.C.).—Building on southern side of Byward Street. R. M. Roe, 
Bassishaw House, Basinghall Street, E.C., architect. 
(BERMONDSEY).---Buildings in Tower Bridge Road. Thompson 
Bros., 155, Fenohurch Street, E.C., engineers. 
(NuxHrap).— Buildings in Evelina Road and Kirkwood Road. 
W. L. Dowton, City Bank Chambers, Bedford Row, W.C., 
architect. 
(HAMPSTEAD).—Coal office buildings for the Midland Railway Co. 
(Nonwoop).— Buildings in Canterbury Grove. E. B. I'Anson, 74, 
Laurence Pountney Hill, E.C., architect. 
iu e FL for Barlow & Roberts, builders, 151, Qneen's 
[ә] ‚ 8. А 
(N. WooLwICII).—Sohool. Storey Street. R. L. Curtis, 50, West 
Hill, Hampstead, N.W., architect. 
(Canning Town, E).—Offices for British Alcohol Co. W. Gregar 
and Son, Plaistow, E., builders. . 
(HoLsoRN).—Factory for the Imperial Tobacco Co. Spalding and 
Spalding, 15, Queen Street, E.C., architects.’ 
(HaMPsTRAD).—Bank. Langdale, Hallett & Co., 70, Keppell Street, 
S. W., builders. . 
(HAMMER&MITB).—Shops in Uxbridge Road. W. G. Ingram, 4, 
Verulam Buildings, W.C., architect. 
(STREATHAM).—Buildings in High Road. Fasnacht & Beale, 17, Old 
Queen Street, 8. W., architects. 
(CLAPHAM).—Addition to Free Home for the Dying. J.C. Stockdale, 
16, Hart Street, Bloomsbury Square, W.C., architect. 
(KENSINGTON, N.).—15 honses. Trant, Brown & Humphreys, 332, 
High Road, Kilburn, N. W., architects. 
(SOUTHWARK).—Buildings in Valentine Place. W. Н. Woodroffe, 
83, High Street, Boro’, architect. | 
(HoLBoRN).— Minera] water factory. J. Slater, 46, Berners Street, 
W. C., architect. f 


MANCHESTER.—Large new sorting offices, in connection with the dock 
warehouses, Newton Street, Oldbam Road. Builders, Ed- 


mund Nuttall, Trafford Park, Manchester. 
(TRAFFORD PARK).—New steel works. Taylor Bros. & Co., owners, 
Clarence Works, Leeds. 
(WarkRrooT).—Post office, residence and shop. R. Cunliffe, 
architect, Waterfoot. 
NEWCASTLE-ON-TYNE.—New church (St. Augustine's, 25,000). Hicks and 
Charlewood, architects, Newcastle; G. Н. Manchlen, builder, 
Moor Street, Newcastle. 
NOTTINGHAM.-— New premises for Boot's, Ltd., manufacturing chemists. 
OLDHAM.—New spinning mill at Waterhead, to be built for the Orb Mill Co. 
Large new spinning mill. Potts, Son & Henning, architects, 


Manchester. 

Co.'8 Schools. 
Thompson & Co., builders. 

PENGAM and GILFACH FARGOED (GLAMoRGAN).—Two public schools. 
W. E. R. Allen, County Offices, Westgate Btreet, Cardiff. 

PORTRUSH (Co. ANTRIM).—New Post Office. A. Ferguson, Scottish Provident 
Buildings, 2, Wellington Place, Belfast. 

PWLLHELI (CARNARVONRHIRE).—Granite quarries to be acquired and worked. 
Secretary, Co-operative Quarries Co., 59, Great Ormond 
Street, W.C 

ST. ANDREWS.—Restoration of Parish Church. Builders, J. H. White and 
Sons, Glasgow. i 

RADCLIFFE (LANCASHIRE).—Secondary school at Stand. H. Littler, County 
architect, Preston. i 

ROCHDALE M library. Butterworth & Duncan, architects, 

ochdale. 
SALFORD.— Public baths at Weaste. H. T. Bonner, architect, London. 
SHAW (Near OLDHAM).—New spinning mill. Secretary, Duchess Spinning 


Co., Shaw. 
SKIPTON.—Free library. J. W. Broughton and J. Hartley, architects, 


Skipton. 
STAPLEFORD (Norrs.).—New police station. 
Peace, Shire Hall, Nottingham. 
STEVENSTON (AYRSHIRE).—Intermediate school (£2,500). 
architect, Saltcoats, Ayrshire. | 
SWANAGE.—Wesley Centenary hall and school. W. T. Clincher & Sons, 
architects. 
TORQUAY.—Garage and stable buildings for A. J. Watson. 
Watson, architects, 36, Torwood Btreet, Torquay. 
TREHERBERT (Внохррл VALLEY). —57 houses for the Margaret Street Build- 
ing Club. J. D. Walters, Maesgwyn, Treherbert. 
WELLINGBOROUGH.—Factory for J. C. Coldicott. Talbot, Brown and 
Fisher, architects, Wellingborough. 
WHALLEY (BLACK BURN). County Asylum (£10,000). 
architect. 

WILLENHALL.-.St. Giles’s new mission church. J. B. Baker, architect, 
Willenhall; J. M. Tildesley, builder, Willenhall. 
WOLVERHAMPTON.—Hotel, restaurant and shops (Queen Street), A. E. 

Dempster & Co., architects, Waterloo Street, Birmingham. 


WORSLEY.—New technical school. H. Littler, county architect, Preston. 


H. H. Copnall, Clerk of the 
Hugh Thomson, 


Watson and 


H. Littler, county 


Troubles of the Motor-’Bus.—The Commissioner of 
Police has addressed a communication to the various omnibus com- 
panies on the subject of the dropping of oil and grease from motor- 
omnibuses, stating that observation shows that in many cases no 
provision has been made by proprietors to prevent this nuisance, 
also that in many cases, where trays have been fixed, they have 
become defective, and that in other cases again oil is allowed to 
accumulate to such an extent that it splashes over. He, therefore, 
notifies that one month hence the regulations on this subject will 
be strictly enforeed, and any vehicle found to be defective in this 


‘respect will be considered to be unfit for public use and dealt with 


accordingly. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Adelaide (8.A.).—July 10th. The Postmaster-General 
requires tenders for 5 miles of insulated copper wire, two switch- 
boards, two lightning arrester boards, 500 No. 2 Leclanché cells, 12 
differential galvanometers, 15 electromagnetic transmitters, six 
plug pattern registering boxes, 500 copper tapes, 5,000 copper 
binders.  Particulars may be obtained at the Commonwealth 


Offices, 72, Victoria Street, Westminster. | 
July 31st. The Deputy Postmaster-General at Adelaide is 


inviting tenders for a considerable quantity of telegraph and tele- 
phone apoaratus and material, a fall list of which appears in the 


Board «f Trade Journal for last week. 


Antwerp.—June 17th. The Commercial Intelligence 
Branch of the Board of Trade have received from His Majesty's 
Consul-General at Antwerp a specification relating to tenders 
required by the municipal authorities of that city for electric 
cables for the Intercalary Docks, at Antwerp. Tenders, in sealed 
registered envelopes, to M. le Bourgmestre de la Ville, at the Hotel 
de Ville. Deposit £200. Specifications obtainable from the 


Hotel de Ville, at Antwerp. Copies may be inspected by British 
traders at the Commercial Intelligence Branch of the Board of 


Trade, 73, Basinghall Street, E.C. 


Belfast.—June 15th. Coal bunkers and electric travel- 
ling crane for the Corporation. See “Offcial Notices” May 31st. 


Belgium.—The municipal authorities of Ans, near Liege, 
are at present inviting tenders for the concession for the private 
and public electric lighting of the town, and for the supply ot 


electrical energy for power purposes. 


Darlington.—Steam and exhaust pipes. See “Official 
Notices June 7th. 


Eastbourne.— June 29th. Supply and erection of 
water- tube boiler, steam and water piping, for the T.C. See 
" Official] Notices June 7th. 


Hackney.—Tenders are to be invited for (1) the wiring, 
etc., of the Central Library, and (2) the purchase of discarded 
Worthington pumps and scrap metal. 


L.C.C.—July 9th. Two 5,000-Kw. three-phase steam 
turbo-generatórs with surface condensers, &c., for East Greenwich 
tramwaya generating station. See “ Official Notices to-day. 


London, E.C.—June 24th. Electric light installation 
for the stage of the Central Club Society, Ltd. See Official 
Notices " June 7th. 


London.—HackNEYv.—June 27th. Electric light instal- 
7 пај the Central Public Library. See Official Notices 
une 7th. : j 


Manchester.—June 18th. Twelve months’ supply of 
motors and motor-starters, meters, &c., for the T.C. See “ Official 
Notices " June 7th. 


Melbourne (V.).—June 20th. Supply of 488,000 flame 
and 24,000 ordinary carbons. See “ Official Notices” June 7th. 


Newport (Mon.).—July 1st. Switchboard, motor alter- 
nators, battery, cooling tower, battery, reversible booster, ёс, for 
the Corporation. See “Official Notices " to-day. 


Perth (W.A.).—August 6th. Desiccating apparatus 
with motor-driven air-pump for telephone cable work for the 
Deputy Postmaster-General. Specifications at the Commonwealth 
Office, 72, Victoria Street, 8.W. 


Portsmouth.—June 24th. Supply and erection of 
1,000-K w. turbo-alternator, with condensing plant and accessories, 
for the T.C. See “ Official Notices" June 7th. 


Servia.—June 28th. The municipal authorities of 
Schabatz are inviting tenders until the 28th inst. for the establish- 


ment of a central electric lighting station in the town. 


South Shields.—June 22nd. Stores for the Corporation 
tramways department. See “ Official Notices" to-day. 


Spain.—Tenders have just been invited by the municipal 
authorities of Salvatierra de los Barros (province of Badajoz) for 
the concession for the electric lighting of the town. | 


Е 5 ше 80th. Tenders are being invited until the 
inst. for the constructi f 1 
сеза п ion of an electric tramway in the town 
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Stepney.—July 1st. Meters, demand indicators and arc 


lamp carbons for the Electricity Committee. See Official 
Notices ” to-day. . e 


Swindon.—June 17th. Tramway tickets and punches, 


and advertisements on tickets and tramcars. See Official Notices” 
June 7th. 


Tasmania.—July 29th. Telephone subscriber service 
meters, racks, and cable for the. Deputy Postmaster-(ieneral at 
Hobart. General and special conditions, &c.. can be seen at the 


General Post Offices at Hobart, Sydney, Melbourne, Brisbane, 
Adelaide and Perth. 


Victoria.—July 16th. The Deputy Postmaster-(teneral 
requires tenders for cable, switchboards, telephones. and various 
telephone and telegraph apparatus. Detailed specitications may be 
seen at the office of the officer representing the Commonwealth of 


Australia in London, Captain Collins, C.M.G., 72, Victoria Street, 
Westminster, B.W. 


Walthamstow,—June 14th. Cables for the U.D.C. 
бее “ Official Notices" June 7th. 


Wimbledon.—June 17th. Flame arc lamps and lamp 
columns for the Corporation. See Official Notices“ May 31st. 


CLOSED. 


Austria.—Messrs. Breitfeld, Danek & Co., of Prague, 
have recently secured a contract from the Vienna municipal autho- 
rit ies for the supply and erection of a 300-j1.P. steam turbine on the 
Melins-Seninger system at the municipal central electricity station. 


Bristol.—The Docks Committee of the T.C. has accepted 


the tender of Messrs.. Royce, Ltd., for two electric capstans, and - 


that of Messrs. Tannett, Walker & Co. for an accumulator for the 
hydraulic machinery. 


Colne.—The T.C. has accepted the tender of Messrs. 
Dick, Kerr & Co., for a generating set, at £2,350, and that of 
Galloways, Ltd., for a boiler, at £670. 


Coventry.—The Corporation electricity department has 
ordered mechanical coal and ash handling plant, &c., from Messrs. 
E. Bennis & Co., Ltd., at £3,279, as mentioned in our Business 
Notices" to-day. А repeat order has also been placed by the 
Corporation with this firm for six chain-grate stokers (Bennis- 
Miller-Bennett patents). The work is to be completed by August. 


Derby.—The Electricity Committee has accepted the 
tender of Messrs. Johnson & Phillips, Ltd., for the supply of 
“Paterson's” vulcanised bitumen cables. 

The Council has accepted, on the recommendation of the Sanitary 
Committee, the tender of Messrs. Meldrum Bros., Ltd., Timperley, 
Manchester, for the application of the Meldrum patent system of 
steam jet forced draught to the existing destructor cells at their 
depot, with a view to improving the working and capacity of the 
installation. 


Felixstowe.—The U.D.C. has accepted the tender of 
Messrs. Whipp & Bourne for the supply of a switchboard, at £570. 


Holland.—The Oerlikon Co., of Oerlikon, Switzerland, 
has submitted the lowest tender for the supply of two steam- 
turbines and dynamos of 4.000-K W. capacity, required for the exten- 
sion of the municipal electricity undertaking in Amsterdam. 


Ivybridge.—The U.D.C. has accepted the tender of Mr. 
Heath for forty 50-C.P. lamps, at 448. each. 


Krugersdorp.— Messrs. Bruce Peebles & Co., Ltd., have 
received an order for six generators, being the electrical power 
plant for the new Krugersdorp municipal lighting scheme. 


London.—HackxEv.—The following orders have been 
placed by the B.C. for the supply of coal for the electricity works:— 
Rose & Co.—Granville and Exhall mixed, 10s. per ton; Staffordshire slack, 
105. per ton. 
Phillips & Co. -West Hallam nutty slack, 12s. 6d. per ton. 
Kaye, Bon & Co.— Norton Cannock seconds, 18s. 8d. per ton. 

L.C.C.—The Education Committee of the L.C.C. has accepted 
the tender of A. W. Penrose & Co., amounting to £462, for the 
provision and erection of electrically-driven goods and service lifts 
at the Central School of Arts and Crafts, in Holborn. 

The tender of Rowlingsons & Co., amounting to £2,941, has been 
accepted by the Highways Committee of the L.C.C. for the partial 
reconstruction of the Sparta Street and Plough: Bridges, in connec- 
tion with the tramways from Greenwich to Lewisham, 


SoutHwaBk.—The B.C. has received the following tenders for 
installing electric and, to a small extent, gae lighting in the Old 
Kent Road Library :— 


W. Winn .. m 
Smeeton & Page she es 
Vaughan & Cook v ie 276 


visionally accepted) 
Boaz & Co... 


Strede & Co. 


£301 | W. G. Cannon & Bons (pro- 


. "s H. J. Godfrey .. x 
Hoskins & Со. .. 255 AM 274 А. Wootton & Co. i si 
F. V. Slatter 272 D. Hulett & Co. .. ee i 


Pemberton, Arber & Co. 5 263 Stubbs, San & Hall 


Grant & Taylor .. as si 248 Reliance Electrical Со. ee 
Weston & Bons .. 2 8 $a 241 Allan & Со, 2x ET “> 
8. & О. Cozens de sš 242 Frizell Bros. & Louis 
Tilley Bros. Js ex 5 242 Waring & Withers 


№ 
8888388835 


HaxwEBSMITH.—'The B. C. has received the following tenders for 
the supply of cables :— 


Land & Rea Cable Works, Ltd. eco ee £1,949 
Union Cable Co. ET E" eu ane UM 1,978 
Lahmeyer Electrical Co. E AN 75 2.122 
Rumney & Rumney .. 5% - чт > 2,214 
Western Eleetric Co. .. (accepted) 2,255 
Johnson & Phillips, Ltd. Es Vs ee 2,883 
British Insulated & Helsby Cables, Ltd. 2,340 
W. T. Glover & Со. .. ss «2 -— ee 2,359 
Siemens Bros. & Co. э ; 2 ss 2,362 
W. T. Henley's Telegraph Works Co. .. Ls 9,366 
Callender's Cable & Construction Co. 2,398 


St. Helens Cable & Rubber Со. .. .. 9,523 


The Electricity Committee, in its report, said that the first 
four tenders were for foreign made cables, whereas the quotation of 
the Western Electric Co. is for English made cables, and as the 
contracts placed by the Council with the Western Electric Co. in 
the past have been executed with entire satisfaction, the Committee 
had accepted that company’s tender. | 

The B.C. bas accepted an offer to supplv 6,000 tons of Thro 
and Thro'" coal, at 188. per ton. This was the price quoted in 
March last, when it was deemed inadvisable, having regard to the 
then high price of coal, to enter into a contract for а 12 months’ 
supply. Asthere appears to be no prospect of prices being reduced 
in the immediate future, tenders are to be asked for from 2,500 fo 


3,000 tons of coal, being the estimated quantity required for the 
next few months. \ 


Salford.—The T.C. has accepted the tender of Messrs. 
Sirius & Werkes for the supply of carbons for arc lamps. 


Wallasey.—The U.D.C. has accepted the tender of 
Messrs. Dryland & Preston. of Littleborough, for extensions to the 


car-sheds, at £5,416. Twelve tenders were received, the highest 
being £5,870. 


War (ffice.—A contract has been placed with the Bryant 
Trading Syndicate, Ltd., by the War Office, for their ordinary 
Royal Glow and their patent Royal Glow switch lamps. 


Warrington.—The T.C. has accepted the tender of 


Messrs. McDowell, Ltd., for the supply of six tramcar covers, at 
£85 each. | 


West Ham.—The Electricity Committee has considered 
tenders for mechanical stokers and cooling towers, and bus decided 
to accept none of them. For а rotary converter for the supply 
of current to Mesers. Knight’s premises, the tender of the Fuller 
Electrics! Co., at £225, has been accepted. A further order bas 
been placed with the Fuller Co. for a second rotary, at £400. 

The Corporation has accepted the tender of W. F. Lucy & Co., at 
28. 54d. each, for the annual supply of bouse cut-out boxes. No 
tender is to be accepted for the annual supply of electrical 
accessories, but the engineer is to purchase from time to time as 


required at the lowest prices quoted by the firms for the various 


items. 


FORTHCOMING EVENTS. 


Friday and Saturday, June 14th and 15th.—Meeting of the Institution of Mining 
Engineers at Burlington House, London. The visits include one to 
Park Royal generating station of the G.W. Railway. 

Wednesday to Friday, June 19th to 21st,— Engineering Conference at West- 
minster. 

Thursday, June 20th.—At R.30 p.m. Chemical Society, Burlington House. 
Ordinary meeting. Among the papers is one on " Some Properties 
of Radium Emanation,“ by A. T. Cameron and Sir W. Ramsay. 

Tuesday to Friday, June 25th to 28th. —Mecting of the Incorporated Municipal 
Electrical Association at Sbetrield. 


NOTES. 


Postmaster-General v. The National Telephone Co. 
—On Tuesday a motion came hefore Mr. Justice Swinfen Eady in 


_the Chancery Division of the High Court, asking his Lordship to 


vary the minutes of the order made in the special case raising 
various points of law in this action. The special case, which 
was argued before his Lordsbip three months ago, was decided 
in favour of the Postmaster-General, and was reported in the 
ELECTRICAL Review at the time. The Solicitor-General, who 
now supported the motion. said he wished the minutes of the order 
varied by adding ''and it is adjudged that the plaintiff recover 


from the defendants costs to be taxed.” The special case raiseq all 


the questions of fact and law between the parties, but it did nof 
contain a question as to the costs. After argument, bis Lordship 
said; that judgment was delivered in the special case simply 
answering the queations submitted, and when the question was 
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asked whether he dealt with the question of costs, Mr. Eve 
said he (his Lordship) was not asked to do so, and that was 
acquiesced in. He did not consider the matter further, concluding 
that as neither party had asked the question they had good reason 
for not doing so. He did not consider himself at liberty now to 
reopen the matter, and the motion must be dismissed with costs. 


Exhibition.—It is stated that the seventh Ironmongery, 
Hardware and Electrical Trades’ Exhibition апа Market will be 
opened at the Royal Agricultural Hall on July 9th. 


Subways for Pipes.—The L.C.C. Highways Committee, 
in the course of a report presented at Tuesday’s meeting of the 
L.C.C., referred to the amended hy-laws made in 1902 regulating 
the use of subways for pipes and wires. The Board of Trade had 
not seen its way to allow the insertion in the by-laws of a general 
charge for the use and supervision of subways to be constructed in 
the future, but had allowed charges to be inserted in respect of the 
subways in Southampton Row, Kingsway, Aldwych, and the Strand. 
Accordingly the amended by-laws had been re-drafted, and apart 
from those additional charges, the new amended by-laws were 
practically identical with those existing. The Committee, there- 
fore, recommended the Council to make the by-laws and fix a scale 
of fees for the use of the subways, leaving the aucstion of new 
subways for future legislation. 


Copper.—Statistics аге now to hand from Messrs. 
Merton for the end of May, and we notice that visible supplies, 
although equal to the quantity apparent on the 15th ult, are 
below the figure for April 30th (11,729 tons against 12,958. 
Chile has put some 200 tons more on the water, the quantity cross- 
ing from Australia remaining the same. Re-shipments are fairly 
maintained, 400 tons of “standard ” leaving Liverpool and Swansea 
for America during the month. The outputs for the month show 
an advance in the quantity supplied to Europe from North America, 
and a falling-off in the quantities for Australia and Chile. The 
supply from Spain and Portugal to England and France is below 
last month; by 188 tons. The price given, £101 per ton, although 
considerably below that for the end of February (£108) is still high 
for the consumer, and it is difficult to see why the increase in 


supplies is delayed. 


Platinum.— The Minny World quotes a statement, 
attributed to a member of the Imperial Russian engineers, with 
regard to the platinum industry to the effect that over 65 per cent. 
of the 210,318 oz. of platinum produced in Russia last year was 
controlled by a so-called trust, which sells through Paris and 
London, and from 1898 to 1906 has advanced the price of ingot 
metal from $10:21 to 338:80 per ох. troy. Prices in London in the 
current year have been shaded from 334:02 per oz. in January to 
$33:69 in April, and in New York in the third week of May the 
quotation was as low as $32 per oz. Even if the price is cut 25 
per cent. it is likely that the so-called Franco-British platinum 
combination will still be doing business at a profit, for it is known 
that its contracts with the Russian miners have been placed at very 
low prices (about $12.15 per oz. for 82 per cent. crude metal). On 
the other hand, the late rise in prices has not encouraged a corres- 
ponding increase in production, primarily because the miners 
believe they would do better by waiting until the expiration of 
their contracts with sellers affords the oppurtunity to demand more 


money. | 


Institution and Lecture Notes, —hoóxrTGEN SOCIETY. 
— Mr. Alan A. Campbell Swinton, M. Inst. C. E., lectured before the 
Röntgen Society on June 6th, on “Some Recent Investigations in 
Connection with Crookes Tubes." He dealt for the most part with 
what Prof. J. J. Thomson has lately described as the mo:t promis- 
ing field of investigation in electrícal phenomena, that of positive 
radiation. Mr. Swinton had been making а number of experi- 
ments in order to see whether the “ Kanal-strahlen,” or positive 
rays, would produce rotation of a mica mill in the same way as the 
cathode rays. He found that the rotation was not so violent as in 
the case of the cathode rays, but it was quite definite. He next 
addressed himself to the question whether the rotation of the mica 
vane was due to the direct push of the “ Kanal" ray particles, or 
was а secondary effect due to differences of temperature on the two 
sides of a mica vane. In the case of the cathode rays the effect of 
the direct push was altogether too slight to account for the rota- 
tion, and one was driven to the conclusion that the result in this 
case was а secondary one, due to the cathode rays making the mica 
vane8 very much hotter on one side than on the other. By means 
of a thermal junction apparatus, Mr. Campbell Swinton found that 
the difference of temperature between the two sides of a mica 
vane, which was bombarded on the one side by the Kanal ” rays, 
migbt amount to as much as 200? F. This would be quite sufficient 
to account for tbe rotation. But be had made further experimenta 
with mill-wheels having aluminium vanes. The aluminium was 
0005 in. in thickness, and it was difficult to believe, he 
said, that within an appreciable time there could be 
any appreciable difference of temperature in so thin а 
piece of aluminium. The curious circumstance was noted, however, 
that whereas the mica vane, under Kanal" ray bombardment, 
went round in one direction, the aluminium vane, under the same 
bombardment, went round in the opposite direction. In order to 
elucidate this. matter, further experiments are necessary. Mr. 
Campbell Swinton's experiments go to suggest that the Kanal” 
ray effect isa direct one, the turning of the mill wheels being due 
to the push of the rays, and the cathode ray effect is an indirect 
one, due to the heat. He sums up his conclusion as follows: that 
the total energy or heating effect of the cathode rays is greater 
than that of the Kanal“ rays, but the momentum of the Kanal” 
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rays is greater (possibly 40 or 50 times greater) than that of the 
cathode rays. In reply to a question, Mr. Campbell Swinton 
stated that he took the greatest care to ensure that there were no 
cathode raysinterfering with his experiments upon “ Kanal” rays. 
The “ Kanal " rays are only slightly deflectable by a magnet, not to 
anything like the extent to which the cathode rays are deflectable, 
and he subjected the tube to a very strong field, by which means 
all cathode rays would be swept on one side. | 

ILLUMtNATINGO. ENGINEERING бӨосЕТҮ (U.S.A.).—This Society 
will hold its first annual convention at Boston, U.S.A., on Tuesday 
and Wednesday, July 30th and 31st. In addition to a number of 
papers from leading representatives of the various interests which 
the membership includes, there is to be an exhibition of illumination 
appljances and measuring apparatus. 

MANCHESTER GEOLOGICAL AND Мика Socrety.—Mr. G. G. L. 
Preece, at a meeting of this society, on June 11th, read a paper on 
some recent improvements in the design of electrical cables for 
collieries. He described two improvements, both of which, he said, 
were valuable as they resulted in increased efficiency and length 
of life, compared with cables hitherto designed and manufactured 
for colliery purposes. The first was not an entirely new type of 
cable, but a special feature in connection with that basis of all 
insulated electric cables—namely, a stranded copper conductor. The 
apeciality is called the patent solid strand filling, and consists of 
the filling up of the interstices between the wires composing the 
strand with a special solid compound which will not run or 
become displaced by the heating of the conductor through over- 
load. The centre wire and each succeeding layer of the 
stranded conductor is covered with a thin tube of plastic 
bituminous compound, by which means damp is absolutely 
excluded—an important matter in colliery cables. The second 
improvement described represented an cntirely new type of cable, 
called the patent solid three-core bitumen cable. The conductors 
are each separately insulated with bituminous compound, then 
laid together around a shaped core of bitumen, which fills up the 
central space, and is sheathed over all with a solid tube of bitumen, 
which is 80 forced on as to be ribbed internally and exactly fits the 
interstices between the three cores. The cable can then be taped 
and protected by armour, &с., as may be necessary. The cable, 
being three-core, is for use with three-phase alternating current. 
This new type of cable bas many advantages. It has higher insu- 
lation and dielectric strength, greater chemical protection against 
bad water, greater reliability 1n wet situations, greater mechanical 
protection of the cores, dc. There should, Mr. Preece said, be no 
hesitation in suspending this type of cable by itself for a 
distance of 400 yards. The distance in practice is limited by the 
weightof the cable. In fact, а cable 400 yards long, во sugpended, 
and weighing about 5 tons, is to be installed during the next two 
or three weeks in a colliery shaft near Stoke. The patents for the 
two improvements described belong to Messrs. W. T. Glover & Co., 
Ltd., of Trafford Park. | 

In a brief discussion which followed the reading of the paper, 
the improved forme of cable (of which samples were exhibited), 
were highly spoken of for colliery purposes, though one or two 
practical mining engineers expressed some doubt as to whether a 
cable weighing 5 tone could sately be suspended from the surface 
down a pit-shaft 400 yda. deep. - 

Mr. Ргеесе was cordially thanked for his paper. 

INSTITUTION OF CIVIL ENGINEERS, ENGINEERING CONFERENCE.— 
Amongst the subjects to be discussed at the Conference next week, 
the following are of direct electrical interest :—'' Dock Equipment, 
Including the Relative Advantages of Electric and Hydraulic 


Appliances,“ introduced by Mr. W. W. Squire; Arrangement and 


Design of Colliery Surface Works,” Mr. E. M. Hann; “ Design and 
Equipment of Shafts for Deep Winding,” Mr. C. E. Rhodes; 
„Problems of the Witwatersrand Goldfields,” Mr. G. A. 
Denny; “ Electro-Metallurgy,” Mr. B. Blount; “ Welding 
of Structural Materials in Place,” Mr. H. A. Ruck-Keene; 
" Arrangements for Working Cargo on Ships,“ Mr. W. H. 
Dugdale; “Comparative Cost of Pumping by Steam, Internal 
Combustion Engines and Electricity,” Messrs. С. Hawksley 
and Н. Davey ; “ Modern Applications of Electricity to Mines,” 
Mr. С. P. Sparks; Electrical Transmission Gears on Motor- 
Vehicles," Mr. A. A. C. Swinton; Application of Electricity to the 
Working of Railway Points and Signals,” Mr. L. de М. О. 
Ferreira; “Upkeep Charges on Large Electric Generating Seta,” 
Messrs. Н. R. J. Burstall and J. S. Highfield. 

There are also several other subjects of less direct interest to elec- 


trical men. 


Anthrax  Preventative,—It is reported that Mr. 
Harry Hay, of Dewsbury, has discovered that by immersing 
woollen rags in an electrolytic solution, and passing a current of 
electricity through them they are effectively sterilised, and anthrax 
germs are destroyed, without injury to the wool. 


Appointments Vacant.—Station superintendent for 
Partick electricity department; chief assistant electrical engineer 
for Dewsbury (£150); Hammersmith Borough Council are to 
appoint a canvasser for the electricity undertaking at a salary of 
£3 a week; an electrical engineer (£72 + allowances = £33) for 
Londonderry District Lunatic Asylum. Applications by June 21st ; 
junior lecture assistant in the electrical engineering department at 


Northampton Institute. 


\ 
The Electric Supply Football League.—A meeting 
will be held at the offices of St. James’ Electric Light Co., Carnaby 
Street, Regent Street, W., on Tuesday June 18th, at 6.45 p.m. 
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For Sale.—The Bolton Corporation Tramways Committee - 


is inviting tenders for the parchase of scrap metal. The Metro- 
politan Asylums Board is offering various second-hand electric 
generating plant, crane, &c., for sale. On June 19tb, Messrs. P. 
Huddleston & Co., will offer for s#le by auction the stock of an 
electric supply stores. See Official Notices in this issue. 


| 

Golf.—In delightful weather, a golf contest between the 
respective staffs (six a-side) of Messrs. Dick, Kerr & Co. (London 
office) and Metropolitan Electric Tramways Co., was played over 
the Enfield G.C. links on Tuesday, the 11th inst., resulting in a 
victory for the latter by 5 points to 1 in the singles and 2 points to 
1 in the foursomes, making а totalof 7 points to 2 on the day's 
play. The links were in splendid condition, and a vote of thanks 
was heartily accorded the G.C. Committee for their courtesy. One 
hopes to see many other engineering tirms adopting similar 
meetings under equally pleasant social and local circumstances. 


R.E. (Vols.) Electrical Engineers. — The London 


Gazette for June 11th contains the following :— 


“ War Office, Whitehall, 
| “ June 11th, 1907, 
“The King has been graciously pleased to approve of the Royal 


Engineers (Volunteers) Submarine Miners, and Royal Hogineers | 


(Volunteers) The Electrical Engineers, being in future designated 
Royal Engineers (Volunteers) Electrical Engineers.“ 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ErLmEOTAICAL Битгий posted as to their movements. 


Central Station Officials.—The Canterbury T.C. has 


increased the salary of the electrical engineer, Mr. C. A. BLASCHEOKE, 
from £300 to £325 per annum. 


The Aston T.C. has increased the salary of Mr. FosTER, electrical 
engineer, from £300 to £400 per annum. 


Mr. L. L. HonRELL has resigned his position as engineer-in- 
charge at the Walsall Corporation Electricity Works, to take up a 
post as electrical engineer to the Edendale Estates Co., Ltd., at 
Hatherley, South Africa. 

Mr. Davip SurrH, A. M. I. L. E., was at the last meeting of the 

Town Council appointed resident engineer to the Borough of Tun- 
bridge Wells. 
The Bolton T.C. on 5th inst., approved a recommendation of the 
Tramways Committee that the salary of Mr. A. A. Day, borough elec- 
trical engineer and tramways manager, be oo £50 per annum, 
making it £750. The increase was unsolicited. 

The St. Helens Electricity Committee has recommended the 
T.C. to increase the salary of Mr. Ногглмомовтн, electrical 
engineer, from £400 to £425 per annum. 

The Manchester T.O. has granted the following increases of 
salary :—Mr. A. E. M KENZ IX, resident electrical engineer, Stuart 
Street Station, from £350 а year to a maximum of £500 by £50 
per annum; Mr. F. E. Hueues, secretary of the electricity depart- 
ment, from £400 to £425; Mr. L. R. Lex, mains engineer, from 
£350 to £450, by £25 a year; Mr. F. H. WHYSXLL, resident 


engineer, Dickinson Street and Bloom Street stations, from £260 
to £325. 


Mr. ALEX, P. раувсва is leaving the position of chief assistant 


engineer at the Dewsbury Corporation Electricity Works to take 
ар A POOR with Messrs, Joshua Buckton & Oo., La. Engineers, 
eeds. 


On Friday evening last a smoking concert and social gatherisg 
was held at St. Stephen's Restaurant, Baldwin Street, in connection 
with the departure of Mr. J. H. Borax, of the Bristol Corporation 
electricity department, who has been appointed to the position of 
borough electrical engineer at Weymouth. In the unavoidable 
absence of Mr. Н. Faraday Proctor (who is out of England), Mr. 
Herbert Couzens (deputy city electrical engineer) presided. A 
varied and lengthy musical programme was provided, and during 
the course of the evening a handsome stop watch (subsoribed for 
by the staff and employés) was presented to Mr. Bolam. 


Tramway  Officials,—The members of the Leyton 
Tramways Athletic and Social Club have presented an oak-framed 
photo-enlargement of himself to Mr. F. SCHOFIELD, tramways 
manager, as a token of esteem. 

The Manchester T.C. has increased the salary of Mr. J. T. 


OAEES, tram way trafüc superintendent, from £400 to £425 per 
annum. 


General.—On 5th inst. the staff of the Р.О, Western 


telephone exchange met to present to Mr. R. W, CALLENDER — 


various books, &c., as a mark of esteem on his promotion to the 
charge of the Ealing exchange. Mr. J. Mackenzie was in the chair 
and made the presentation. | 

At the parish church, Atherton, Bolton, on June 6th, Mr. E. H. 
EDWARDES, resident engineer to the Lancashire United Tramways 
Co., was married to Miss Eleanor Matilda, second daughter of the 
Rev. W. Nuttall, vicar of Atherton. Amongst the numerous and 
costly presents were a silver spirit kettle and smoker's cabinet 
from the officials and employés of the Tramways Co. | 

We are asked to etate that Mr. C. 8. NoRTHOOTE is now away on 
the Continent, bat he will ba personally available for business again, 
on aud after Monday, June 24th. 

Mr. SIDNEY ALEXANDER HARRIs, chief electrical engineer to the 
Earl of Warwick, was married last week to Miss Annie Emily 
Coote. Amongst the presents were а silver cabinet from the 
Countess of Warwick, and a dinner service from Lady Helmsley. 

Mr. ALFRED E. Олввотт, has resigned his position as manager of 
the cable department of Messrs. I. Frankenburg & Sons, Ltd., of 
Salford, and has accepted the appointment of general manager of the 
new Gutta Percha Co., Ltd. He leaves Messrs. Frankenburg next 
week, and takes up his new duties on 24th inst., on and after which 
date his address will be Dashwood House, New Broad Street, E.C. 

The employés of Messrs. Brook, Hirst & Co., electrical engineers, 
Northgate, Chester, have presented a silver rose bowl and a pair of 
silver candlesticks to Mr. P. 5. Ввоок, on his marriage. From the 
office staff he received a pair of silver flower vases. 

Mr. W. H. Turner, A. M. I. E. E., has resigned his position of chief 
engineer and manager of Messre. S. Dixon & Son, Ltd., Leeds, 
which he has held for over six years, to take up the appointment of 
managing director to Tramway Supplies, Ltd., Leeds and London. 


Obituary.—The death has occurred of Mr. JoskPH 
Hatpen, of the firm of J. Halden & Co, electrical appliance 
dealere, of Newcastle-on-Tyne, Manchester and London. Deceased, 
who was 65 years of age, had had charge of the firm's business for 
30 years. He was a prominent Freemason. 


CITY NOTES. 


The Diesel Engine Co., Ltd. 


TRE directors’ report for the year ending Mar:h 31st, 1907, recom- 
mends a dividend of 5 cent., free of income-tax, on both 
ordinary and preference es for the period. The credit balance 
of profit and loss account is £11,213, to which has to be added 
£277 brought forward from the last financial year, шак a total 
of £11,489. The 5 per cent, dividend now proposed will absorb 
£5,000, and the directors suggest placing £3,000 of the balance to 
a general reserve account, and carrying forward £3,489 to the 
current year. The gross profits during the period for which the 
accounts are issued amount to £20,113, against £12,648 in 1905-6, 
and £7,405 in 1904-5. The directors are pleased to be able to state 
that, notwithstanding this large increase in the profits, there has 
been an actual decrease in the expenses connected with the manage- 


ment. The value of orders booked during the period under review 


is nearly treble that of the previous year, and as.a considerable 
proportion of these orders haa been carried forward, the company 
may well anticipate greatly increased prosperity in the immediate 
future. All advances on the floating debentures had been cleared 
off at March 3186, 1907, a Messrs. Willans & Robinson, of Rugby, 
who manufacture for the company under agreement, are now 
supplying engines, and several made by this firm have already 
been sold. The directors are pleased to state that the scheme for 
the reduction of capital, referred to in the last report, has now been 
successfully carried through. Since the last ordinary general 
meeting the directors decided to invite Dr. Mackew, of Messrs. 8. 


Pearson & Son, Ltd, to join the board, which invitation was 
accepted. 


Lisbon Electric Tramways, Ltd. 


Tas directors’ report for the year ending December Sist, 1906, says 


that the result of the company’s operations for the year, alter 
deducting interest and amortisation due on the debentures of 
„Companhia Carris de Ferro de Lisboa," and after the payment 
of £25,000 for interest on the debentures of this company, and the 
payment of London office expenses and directors’ remuneration, 
shows a net profit of £96,118, which, added to the balance of 
£16,096 brought forward from last year, gives a balance of 
£112,214. From this amount £35,000 has been placed to depre- 
ciation, bringing this account to £110,000; and £5,000 has been 
added to the credit of exchange reserve account, making the total 
of this account £15,000. After providing for the above, an available 
balance of £72,214 remains, out of which the usual preference divi- 
dend amounting to £25,533 has been paid, and the directors now 
recommend the payment of a dividend of 5 per cent. for the er 
1906, amounting to £29,709, on the ordinary share capital of 
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£604,188, leaving a balance of £16,971 to the credit of profit and 


loss, to be carried forward. During the year under review 


100,000 ordinary shares of £1 each were offered to the shareholders, 
of which 94,188 were subscribed for. The premium on the same 
amounted to £19,013, which had been placed to the reserve fund. 
The operations of the company during the past year again showed an 
advance on the previous year’s figures. In order adequately to 
cope with the increase of traffic and extensions of the system, a 
capital expenditure of £47,000 had to be made for the completion 
of new lines, additions to power plant, and for increased rolling 
stock. The Santa Justa Elevador, on which the company had an 
option, had been leased on favourable terms for the remainder of 
its concession. This elevator forms a connecting link between the 
lower and upper town, and increases the travelling facilities of the 
public. Count Henry de Burnay joined the board in June, 1906. 
Mr. William Bremer Rommel was elected director.and appointed 
managing director on October 3rd, 1906; and the shareholders are 
asked to confirm his election. The directors again testify to the 
valuable services rendered during the year by the directors of the 
local board in Lisbon, and also by Mr. William Clark, the general 
manager, and by the entire staff. | 


Madras Electric Supply Corporation, Ltd. 


Тнв directors’ report to December, 1906, states that the site for 
the generating station, referred to in the prospectus, has been 
acquired. The erection of the buildings is progressing, and the 
contractors have made a satisfactory commencement of the work of 
laying the mains. It has been found necessary to increase the 
amount of the contract for the station buildings, and for some 
extensions of mains required to reach intending consumers. In 
consequence of pressure in the demands for current, temporary 
plant bas been purchased and forwarded to Madras, where it is 
expected to be erected and set to work in the course of the present 
month. The directors have ordered a number of electric fans, 
which it is proposed to hire out or to sell at moderate prices. A 
table of charges for energy has been arranged, and every effort 
will be made to popularise the use of electricity. Messrs. Binny 
and Co., Ltd., have been appointed managing agents of the company 
ia Madras. From the number of inquiries which have been 
received, the directors have every confidence in the future success 
of the Corporation. 


Birmingham and Midland Tramways, Ltd. 


THE meetiog of this company was held on Thuraday of last week 
at Donington House, Mr. б. S. B. Hilton presiding. 

In moving the adoption of the report lees ELECTRICAL REVIEW, 
June 7th, page 936), the CHAIRMAN said that it was with pleasure 
the directors were able to present such a good balance-sheet, and 
they felt that all the more strongly because they had had an ex- 
ceedingly difficult and anxious year. During the yearthey had 
increased the debenture issue by £80,000, and the total now stood 
at £355,000, less the amount redeemed and cancelled under the 
provision of the trust deed. The loan from the B.E.T. Co. 
remained at the same figure as last year, and it would be settled 
when the purcbase of their lines in Dudley was completed by the 
Corporation. They had hoped that it would have been settled 
before now, but the matter had been carried from Court to Court, 
and that day they were no nearer a settlement than they were this 
time last year. Last year they made no addition to the depre- 
ciation and reserve fund. This year, however, the directors had 
thought it prudent to commence building up a depreciation and 
renewal fund. That was a fund which they would add to, and take 
from, from time to time as occasion might require. That provision 
was in addition to the amount which they had provided for redeem- 
ing and cancelling debentures, which was in the nature of a reserve. 
The capital expenditure had been increased during the year by 
some £8,000, less amounts that they had received. The investments 
stood at very much the same figure as last year, and were taken in 
the balance-sheet at cost price. The gross revenue from all sources 
was £92,682, as against £116,643 in the previous year, or a decrease 
of £24,000. The sale of the omnibus business to a separate com- 
pany had accounted for sbout £12,000 of that decrease, and the 
remainder of the £24,000 was the loss in the gross receipts caused 

the sale of the tramways in Birmingham to the Corporation. On 
the other the e had decreased by £99,518. The sale 
of the omnibus un accounted for £14,000 of the decrease, 
£5,000 was due to the lesser rente payable to the Birmingham 
Corporation, and £5,000 was due to a saving in rates; the remainder 
Was saved under various heads, the result being a net balance, 
after c £2,500 to depreciation and renewals, of £33,517, as 
Against £28,006 last year, and the directors regarded that as very 
satisfactory, and one which he might frankly tell them they had not 
anticipated. The year had been one of considerable anxiety. It 
was quite uncertain what the effect would be on the general interests 
of the company, and especially on their net revenue when they lost 
the lines inside Birmingham, and it was therefore а matter of great 
congratulation and of great relief to the directors to find that the 
baving in rents, rates and expenses, had more than neutralised the 
they had made in the gross receipts. During the year they had 
been able to negotiate a fresh lease in Smethwick which had 
extended the company’s tenure to 35 years from 1902. As to the 
. Supply of power, at the same time as they negotiated a fresh lease for 
the tramways the opportunity was taken to negotiate for the trans- 
fer of the Smeth Lighting Order to the company, and after 


many difficult negotiations they were able to carry it through 
successfully, and that transfer was now before the B. of T. for 
x gus They hoped that the change would facilitate the business, 
and they looked forward with every confidence to the future. The 
business had steadily increased and was increasing. They already 
supplied several private firms in Smethwick with power, and 
indications were not wanting that the business would steadily 
increase. They had 1210 miles of lines now as compared 
with 14°65 in the previous year. They carried 13,255,000 pas- 
sengers, or a decrease only of 2,324,000, which was entirely due 
to the loss of lines inside Birmingham ; but, in spite of that, they 
had made better profits. They had taken an average of £4,850 per 
mile, which he considered was a very good result compared with 
other undertakings. Since the introduction of electric traction 
there had been a constant tendency to reduce fares, with the 
result that the average fares had now fallen from 1°6 pence 
20 years ago to 1'1 pence; and further, they carried passengers 
much farther and mucb faster, and gave far better accommodation, 
while, in some instances, workmen were carried 3 miles for a penny. 
It was generally felt that those reductions had been carried too 
far in deference to socialistic opinions, and he thought the time 
had come when some effort should be made to check further 
reductions. 

Sir ERNEST SPENCER seconded the motion, and the report was 
adopted. 


Sheerness and District Electric Power and Traction 
Co., Ltd.—The report for 1906 states that the receipta from the light 
railways amounted to £3,206, and from the electricity supply to 
£2,939. There was a loss on the year’s working of £498. Adding this 
loss to the debit balance of £178 from last account, there is a debit of 
£676 to be carried forward. The capital expenditure at the end of 
the year amounted to £64,800. Owing to the reduction of employ- 
ment at the dockvard, very little money was circulated in Sheerness 
during the past year. This was markedly felt in the traffic 
receipts on the light railways, and notwithstanding every effort to 
reduce the expenses to a minimum, the result has been disappoint- 
ing. The falling-off in receipts towards the close of the year was 
80 pronounced that it became necessary entirely to rearrange and 
reduce the services, and a universal 1d. fare was instituted with a 
view to encouraging traffic. The changes effected have so far been 
justified by results. The curtailing of the light railway service 
naturally affected the output from the power station, which, how- 
ever, shows bat a slight decrease. Excluding the traction demand 
there has been an increase of £107 in the amount received from 
sale of energy, апа the installations connected to tbe mains at 
December 31st, 1906, represent the equivalent of 9,017 8-c.P. lamps 
as compared with 7,120 8-c.P. lamps at the end of 1905. Arrange- 
ments having been made with leading manufacturers in Queen- 
borough to use electricity in place of steam power, the directors 
decided to extend the mains into this district and to make the 
necessary additions to the power house. These extensions were 
commenced early in the present year, and it is expected to have 
them in operation by the end of next month. It is believed that 
in due time these developments will be the means of earning a fair 
return on the capital invested. The meeting was held in London 
yesterday. 


Vallambrosa Rubber Co., Ltd.—It is reported that 
the directors have declared a final dividend of 88. per share, making 
55 per cent. for the year. ' 


Altrincham Electric Supply Co., Ltd.—The annual 
general meeting of this company was held on 6th inst., when it 
was shown that the progress of business to the end of 1906 was 
very satisfactory. Of the year’s profits, after meeting loan and 
debenture interest, the directors propose to put £2,000 to reserve 
for depreciation account, and to recommend a dividend of 5 per 
cent. on the ordinary shares, leaving £351 to be carried forward. 


Highlands and Lowlands Para Rubber Co., Ltd.— 
At the first annual meeting, held on 6th inst., a dividend of 11 per 
cent. per annum was d ed. The company's estates produced 
for the year 134,285 lb. of rubber, which sold at 5s. 23d. per 1b., 
and yielded а profit of £34,110, The estimated production for the 
present year is 200,000 lb. 


Prospectuses.— Tyneside Tramways and Tramroads Co. 
Ltd. It is stated that this company will shortly issue a prospectus 
offering £30,000 of preference shares for subscription. 

The Simo Rubber Estates, Ltd.—This oompany has been sree | 
applications for an issue of 30,000 shares of £1 each, to acquire 
develop a group of estates in the State of Soerakarta, Java. 


Stock Exchange Notices. — The Committee has 
appointed Wednesday, June 19th, as a special settling day in :— 


National Telephone Co., Ltd.—900,000 new shares of £5 each, £1 10s. paid, 
Nos. 990,000 to 1,190,000. 


And ordered the undermentioned securities to be quoted in the 
“ Official List” :— 
Anglo-Malay Rubber Co., Ltd.—Further isgue of 10,000 of £1 each, 12s. 6d. 
paid, Nos. 140,001 to 150,000. 
Canadian General Electric Co.—The usual quarterly 
dividend of 24 per cent. has been declared. 


Belgium.—La Société Belge pour la Fabrication des 


Cables et Fils Electriques, of Brussels, is increasing its capital te 


£40,000. 
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Pulford Bros., Ltd. — We are informed that the ninth 
annual meeting of sharcholders of this company was held at the 
offices of Mr. Theo. В. Sheard, chartered accountant, Liverpool, on 
6th inst. Mr.*Egerton G. Pulford was elected chairman, and 
reported that the year's trading had again been most successful, 
and that, owing to the expansion of the business, the directors had 
taken in the adjoining building. It was resolved that а dividend 
of 25 per cent., free of income-tax, be paid for the year ended 
March 31st last, and that the balance of profit be carried to reserve 
fund. Mr. Theo. 8. Sheard was unanimously re-elected auditor. 


‘Western Telegraph Co., Ltd.—The directors have 
declared an interim dividend, payable on June 24th, of 3s. per share, 


or at the rate of 6 per cent. per annum, free of income tax, for the 
quarter ended March 31st. 


n P. Ormiston & Sons. 
o Johnson, Matthey & Oo., Ltd. 
р The Phosphor Bronse Co., Ltd, 


STOCKS AND SHARES. 


-Tuesday Evening. 
Not much has happened during the past week to relieve the 


situation in the City of its unpleasant tendency to gloom. 
Certainly Home Rails are better, which is something for a good 
many people to be grateful about, and the weather, which exercises 
a subtle influence upon Stock Exchange prices, has undergone a 
change in the right direction. Confidence is, perhaps, crawling 
back, but there have been so many upsets of late that no surprise can 
be felt at the City being sceptical of much improvement taking place 
in the Stock Exchange until the obviously weak accounts get into 
more permanent hands. | i 

In electrical railway stocks there has been no quotable change. 
There are buyers about, however, and that is somewhat unusual. 
Districts again fell to 10, and Metropolitan Consolidated went to 
373, from which there have been recoveries to 11 and 38 respec- 
tively. Underground Electric Railways Profit Notes are still weak 
at 714, from which quotation it would appear as though the 
prospect of the Notes’ redemption at par were not immediate. 

British Electric Tractions failed to maintain their rise for long. 
The Ordinary broke from 33 to 24, but recovered to 34, a drop of 
7a. 6d., and the Preference exhibit a loss of the same amount at 7}. 
The First Debenture stock is apoint lower. Westinghouse Debenture 
at 65 has fallen 1, and Brush First Debenture lost a like amount. 

Activity in Argentine tramways shares has been stimulated by 
the nebulous rumours of certain companies bing taken over, or 
bought out. The Bslgia1 Syndicate report is now stretched to 
cover the Buenos Ayres and Belgrano Company, as well as the 
Anglo-Argentine Tramways. The Ordinary shares of the latter 
relapsed at the end of last week, but were quickly reinstated at 
84. Belgrano Ordinary improved to 33, and are still tipped in 
some quarters for a 10s. rise. 

Metropolitan Electric Tramways Deferred are a few pence better 
at 28. 6d. For a long shot, there may be worse speculations than 
these. Dublin United Trams are unchanged, and those who hoped 
great things from the exhibition in the Irish capital are, it is 
declared, modifying their bullish anticipations. In fact, some вау 
that the Exhibition, so far, has proved a failure. 

Supply shares are only noticeable for declines in the prices of 
Charing Cross, City of London, and South London, all Ordinary 
shares. In spite of the severe lopping to which the County 
Council’s Electricity Bill has been subjected by the new Spring 
Gardeners, there remains some doubt in the minds of proprietors 
of lighting shares as to how far their securities may be affected, 
Central Electric and Folkestone Debenture stocks both hardened, 
but Chelsea Debenture gave way a point. 

The manufacturing group is dullish. Bruce Peebles Preference 
fell 5s. to 43., and Telegraph Constructions to 31. British Insulated 
Ordinary dropped to 64, business being marked at бує. Castner- 
Kellner shares dropped to 1,3;, but Cromptons, after a slight fall, 
rallied to their previous price of 113. General Electric Preference 
at 8j were down. | 

The Electric and General Investment has declared a dividend 
of 4s. 6d., equal to 224 per cent. on its Ordinary shares and £25 
per share on the Founders’ shares. 

Little has happened to relieve the Telegraph and Telephone list 
of monotonous immobility. Telephone issues are all unmoved. 
Anglo-American Telegraph Deferred rose to 20 because American 
Rails have been в better market, but Direct United States shares 
are rather lower, and the fall in Eastern Extensions is continued, 


lowering the price to 133. Commercial Cable Debenture stock is 
rather easier. 
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Yorkshire (West Riding) Electric Tramways Со; 


Lid. The Financial Times says that a circular has been issued to 


the holders of debentures and shares, stating that, in view of the 
completion of the Normanton, Castleford and Pontefract section of 
the line, and for the purpose of paying the balance due to the con- 
tractors, the company require to raise for а time а sum of & 
£30,000, The board anticipates being able to arrange this at the 
rate of 6 per cent. per annum, they or some of them proposing to 
lend a part of it. The board considers that this plan is more to the 
advantage of the company than an increase of the present long-term 
debenture stock. 


France.—La Société d’Electro-Metallurgie de. piva 
reports a profit of £62,286 for the last financial year. unem 
of 174 fr. per share has been declared, and £2,941 placed 
reserve. 


De Mello Brazilian Rubber Co.—It is stated bam 
the fixed dividend at the rate ot 7 per cent. per annum will be pal 
on the participating preference shares on July 180 for the half-year 
ending June 30th. | 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 
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k ~ — 61 
% — 
44% | 102 —105 
96 ee TM 96 
Nil ee 1 — 13 
4 4%; 4 64—68 ` 
Ni Nil |. > В уз H 
Ni | Nil X 1 to 15/ 
Nil | 94 Nil i- 1i 
6 6 Nil 1— 14 
d nb 89 — 92 
1 % 
4 %| 3— 
6 6 & 6% "- 53 xd 
6 6 6% | 4— 64 xd 
6% 5 b Ф 105 —115 
5 : b “yes à 
8 8 % E x 
ee 5 5 % 52 
s 44% | 106 —108 
1 $ 15 ‘% 10 — 11 
b b 3 6— b 
44 tà 4496 1064 —108 
6 Nil Ü— 
4 4 8% | lym 1{%ха 
re 4 4 % 70 — 72 
4 4 4 % | 92 — M 
4 4 4% | 58 — 56 
^i y 24% 40 — 42 
s lià- 2 
696,|695|695 ; 96 — 99 


t Quotations on Liverpool Stock Excbange. " 


Manchester Bhare List. 


88— 
83 — 
T k 
5 
100—102 
187 —142 
89 — 91 
1043 —1 
— 134 xd 
1044 —1 
98 —101 
98 —10) 
m 11 
1 1 
B4 — 86 
100—102 

50 — 58 
71 — 8 
= n 

15 1 

i— j^ 
108 —110 
105 116 
10 — 12 
5,4— 

54— 97 

100 —102 
1 14, 

— M 
95 — 98 
Е M Р 

7 x 
99 —102 

197 —180 
62 — s 
5 — 6 

| 10 

0 — 

1 — HN 
99 — 102 
1845 — 148 

102 аи 
i if 
64— 73 

100 —103 


Tg— 8% | 74— 8 


5j— 6 

183 —186 

104 —1 
82— 4 


4— 4 
100 —103 
98 —101 
123 —127 
1033 —1093 
102 —106 
99 —102 
1024—104 
gi— 
Gi— 7 
101 —104 
19 — 82 
= 6 
102 —105 
92 — 96 
1— ц 
63 — 67 
7 
4 
= 
88 — ae 
75 — 1 
Bu 4h 
ii— 53 
4i— 
105 —115 
101 —104 
TÀ— В 
104 —107 
10 11 
b 
1064 —10€ 
l— 1 
—109 
70 — 72 
92 — 94 
58 — 56 
41 — 43 
118 — 396 
96 — 99 


INDUSTRIAL COMPANIES, —- 


Bustness done 
week ended Rise + re 
June lth, | poy 8 
1907. — | per cent. 
Highest Lowest. £ в. d. 
[EJ ee ee Nil 
ses č. e" 5 911 
613 8 >С 6 0 2 
108 107} + { 6 10 10 
1918 9, | + 4 8 12 10 
26 5% e 419 0 
КЕ E P 510 4 
934 93 — à 4 5 1 
eo LJ ee 6 1 8 
x ss ex 519 6 
. ee [EJ b 8 8 
Ri меа ae 6 8 1 
een ee 4 1 5 
101 T 48 3 
1993 1£8} ee 418 7 
90 zs Я B 16 11 
106 104 : 815 2 
. 138 182 Е 5 110 
Жы, К жә 8 15 2 
99} ee Ф 8 19 8 
p ues sh 55 4100 
11 1018 + 3 415 8 
1325 134 is 48 6 
Ее се à 6 11 1 
РА ae 48 8 
К " 612 1 
ee ГЕ] Nil 
- es 414 1 
Ф е 9 ee b 0 0 
1 1 69 1 
106 105} 5 210 
1145 i : 4 811 
is T. 4 9911 
5 5 4 
5 и 8 11 10 
1014 1008 818 5 
ee е 4 16 0 
ae e ee 4 1 8 
PA 819 3 
re $n RS 414 1 
ee ee 4 8 8 
26 6 412 4 
үс T: 5 10 4 
ee E ee 4 10 11 
ха А 49 8 
. МЕ m 816 2 
e . ee Nil 
see г 8 18 5 
a wa + 816 2 
ee ees oe Nil 
ee ae ЕЈ 10 0 6 
ee ee ee Ni 
M wW s 417 1 
81 7⁴ | 415 6 
5 5 as 411 8 
5 m ee 4 8 8 
oe | oe ee 50 б 
194 76/1 ee 5 
d алы NS 815 7 
бү, ee ee 
M ee oe 5 14 8 
m 2s p 5 4 4 
ee LE J ee 4 811 
ee ee. ee 4 17 1 
99 УЕ 5 811 
1244 | 124 s 414 6 
1064 f e 412 2 
oe LE J oe 414 4 
ee ese 4 8 3 
" . 3 17 9 
72/6 E6/8 — 8 
IR 6} =f 829 
103 00 — i 1 
£ 25 
92 —1 18 2 
6 К А 416 0 
@e ee . 4 b 9 
v. 418 9 
ee ee Nil 
; ex] b19 5 
oe Фе Nil 
ee i i Nil 
x n М Nil 
E bv ER M 
ga 6 ES | 4 18 
E NR M ELE 
8/1 73 i 8] 
e a | m 5 17 1 
Us a: 514 8 
oe | ae 4 611 
Eo 13 8 
1 е i 6 
к быш Бе? 5n 
5 5 -1 4 4 
1058 1). ле — 316 4 
Eri өө . 4 6 11 
бт oe 4 211 
e Es pam 
Es = 6 8 
D Ze qms 8 
1 7 - 5 11 
95 = — |4561 
ee еге 1 310 
4 +1 4 18 
ве Ht “a 814 Q 
5 1 6 
о 


1 Unless otherwise stated, all shares are fully paid. § Interim dividends. 
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SHARE LIST OF ELECTRICAL COMPANIES. Continued.) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. —( Continued.) 


| 
Btock Closing Closing | Business done | Rise +; Pr 
Present Dividends tor the ; £resent 
AME or Quotations Quotations week ended or Ү 
Issue, ш и Share. last four years, June 4th. June lith. June 11th, 1907. | Fall — | per cm 
LIE Ы 
t 1908. | 1904. | 1905. | 1906. Highest Lowest. 2 s. d. 
260,000 Dick, Kerr & Oo. 1 to 00 .. ee ee ee 1 .. |10 10 ee lim 1 li— 1 ee ee 7 16 10 
850% Ba. 4, ad Omm Pre, 1 ü0 bm. . 1 [8383 [6d те ay | mat | 4 
904,150 Do. do. 49 Deb. Stock .. .. 109 d 44% | 103 —105 102 —106 . e 15 9 
60,000 | Dublin United Trams. (1896), 1 to 60,000 .. - 10 6 6 ee 1 144 134— 144 we - 429 
69,987 i 6% Pref. between 1 and 60,008; 10 |6 6 6 - 18 — 14 18 — 14 š 498 
99,961 | Edison & Swan Utd., A' shrs., £8 på., 1 to 90,361 5 N af 4 .. 1 — 29 1— 1} .. 25 10 0 0 
17,180 Do, "wA" shares 01—017,180 — .. | 5 | Nil Ф|. 1 3 * — 22 s  |889 
819,475 Do, 4 Deb. Btook Red. oe oe 100 4% 4 4 4 Ф 85 — 81 85 — 87 ee ee ee 4 13 0 
72,220 Do. 6 % md Deb. Stock Prov. Certs, all på, | 100 5 | 6 5 6 89 — 92 89 — 02 > "| 5 8 8 
119,100 | Blectric on 1 to 119,100 .. .. з |4% п! м]. i— i- д à i Nil 
81,890 Do. 7 . Pref., 1 ю M,800| Я 17 1 7 : 1 Bc is ‹ ; 100 
36,000 | General Electric Оо, (1900), 5 ‚ Pret. ee 10 456 5 5% — 9i — 9 Б 2 — 1 6511 1 
900,000 Do. . 4 Mort. Deb. 2 Stock 4 Ч . 4 4 4 & 92 — 95 92 — 95 . [E ee 4 4 8 
78,000 | Gt. N. & Оу Rail Pref. Ord. A 4% 1 to 78,000 10 8% | 4 4 4 21— 2 of 23 85 йз 14 10 10 
96,000 | Greenwood & Batley 7% Cum. Pref. e | 10 71% [|1 1 T% | 104—1 1 1 ae . xi 6 18 4 
80,000 Do. do. 6% Mort. Debs. e | 100 | BH |6 b 5 % | 102 —108 103 —108 Ў са ba 411 
ne Henleys (W. T.). Telegraph Wo T T м 15 % 1b 1595 15 X 114— 12 12— r - a is г 17 8 
о, о, € #8 ee Xo ee oe oe i 15 
150,000 А до. ort. Deb. Stock | Stock y d de 105 —107 xd | 106 —107 ха is А 4144 | 
60,000 India-Rubber, Gutta-Percha & Telegraph Works.. 10 10% 5 1 10% | 15 — 16 15 — 16 - 6 50 
87,600 Liverpool Overhead Railway, Ord. .. m ʻi 10 189 N Nil 14— 19 1 1 5% ee Nil 
10,000 | Do. do. Pref. £10 paid is 10 5% | 5 6 5% = — 7 + $ 613 4 
600,070 | London United Trams (1901), 1 to 50,007 .. с 10 89516 8 8% 831— 82 8t— £ is 3 88 7 
809,980 Do. do. 60,008 to 100,000 es ae oe 10 8 Ч » 6 8 8 % 1 os a 7 -— 7 Ld ee | Б 9 9 
195,000 Do. do, 5 ф Cum. Pref., 1 to 125,000 .. 10 59616 6 596 71— 8 71— 8 Rg 514 8 
1,881,000 Do, ão. 4 18% Mort. Deb, Stock ee 100 4% 4 4 : 4 % 84 — RH 8⁴ = 86 853 | 41011 
814,016 Motropolitan Electric Trams, Defd. .. .. o 1 | Ni | Ni |N Nil ў " 3 0d 2/- à Nil 
600,000 . 5 % Саш. Рте!, ee oe ee 1 б % б б 5 $ m ott ab 17/6 — oe 5 8 li 
Do. 89 % Deb. Stock Red. oo oe 100 ee 4 tà 44 те — es ee ee 410 11 
80,000 Peebles (В.) & Со. 6 % Cum. Pret., 20,001 to 60,000 ee 6 6 6 % 4 T 4 xd 32— 43 ee ee — i " 1 9 
245,500 | Potteries E. Tr.. „ ae 1 б 6 4 4% i— ! s i z 680 
345,500 Do. 6% Cum. Pref. .. ay -ran 1 5 5 5 b 9% $— es ss К 618 4 
245,000 Do. % Deb. Stock ee oe oe ee ee 100 4 4d 44% = xd 95 = 98 ee —] 4 11 10 
87,860 Construction and Maintenance as 19 20 15 16 15 % | 804— 82 80 — 82 80} ка 513 9 
509,900 | Undergd. E. R., Lon., 5 % Profit Shar. В. Nis. .. .. "EE b Б%| 7 — 73 xd 70 — 73 704 A 617 Б 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 b B il i ix y- 1ł 1 ni 27/6 E КЕ Nil 
66,666 Do. 6 C. P., 80,001 to 80,000 & 195,001 to 141,666 6 6 Nil Nil ee POT 4i 31— 4 oe ва Nil 
946,574 Do. 4% lst Mort. Deb. Stock es ee ee | 100 4 4% 1 4 78 — 82 78 — 82 з x» 417 7 
| 
ELECTRICITY SUPPLY COMPANIES. 
14 000 Bromle (Kent) B.L. & P., 1 t0 14,000 ee ee 6 Dae 530 42— bi 42— 54 z ee ve ee 6 4 
70,000 * е 4 96 lst. deb. stock se 100 у 4 d 195 97 — 99 97 — 99 s ee 4 10 1 
29,798 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 10 4 10 1 8— 9 8— 9 - н T 8 11 1 
10,203 Do. А 7% Cum. Pref. б 011 7 96 a— ЕА 7)— 8h ee i КЎ 424 
886,876 | Central Electric Supply 4 % Guar. Deb. SK e» | 100 14 4 9 | 98 —101 xd | 99 —102 sis 2 B 818 5 
80,000 | Charing Cross and d eotricity Buppiy m b % | 5 6 9%, 4 B— 4 Т : —41650 
B0,000 Do. do. до. % ‚ Pref, 5 7 d ds 4 — 4 4 — Hi е5 ; vs 600 
80,000 Do. “Ol Undertaking” % Cum. Рм. б y: 2 4 % 81— 4 4 ee AA e 5 511 
427,400 . о. 4% Deb. е eo 100 y 4% 4 4% 96 — 99 96 — 99 983 RI A 4 010 
49,496 Chelsea Blectricity Buppl Ord. ee os ee 5 ms 6 А, 6 ae 81— 4 41 oe ‘ 4 14 9 
70,505 | City of London Elec. Ligh кош шол 10 5 6 6 6 95 93— 104 — 9H «s — i 5 17 1 
40,000 Do. 6 Cum. Pref., 1 to 40, Фә ee 10 6 An 6 7 D 6 6 y% ni- 12} 1— 191 11 m 4 18 0 
600,000: Do. 6 Db. Btk., Borip. (isa. at 116) all pd. ee 6 ч . b y D 5 5 % 193 —196 — * ee 8 19 4 
800,000 Do. 43 % 2nd Db. Stk., Prov. Crts.,allpd. | 100 396 | «4X 44%, | 97 —100 97 —100 993 989 23 410 0 
40,000 | County of Durham Electrical Power, Ord... . 5 |4% £8 4р 4 5 4 5 . M os 400 
60,000 Do. 2n: г: G IL 10 4 4 „ {= 6 49— 6 . | 500 
40,000 бозы ОБОДО Biases pm d . 1—40,000 10 4 96 | 4 5 * 7 8 Ti— 73 71 : 617 8 
40,000 ' йо. 6 % Pref., 40,001—60,000 10 б | 6 6 % | 104— 11 1 11 пр 115% а 5 44 
400, 000 Do. do. Deb. Stock эө eo d. D d ds 106 —1C9 106 —109 107 s " 4 9 7 
,000 Do do. Deb. Stock .. Stock K 4 % 94 — 97 94 — 97 95 941 өө 412 9 
80,000 | Edmundson's Hleotrio Corporation, Ord. Shares 6 1% 1 о i 1— 1 25 1 T e D ll 0 0 
80,000 4 йо. 6 Cum. Pref... ee 6 6 у 4 6 | oe 1 24 14— 2 ee e А 19 0 0 
850,000 ро. йо. 44 % 1st Mort Deb. Btk | 100 H4 Hi 44% | 78 — 83 78 — 83 - » 500 
10,000 | Folkestone, 1 to 10,000 .. ee 5 % | 54% 4i— 65 xd 4i— 6 awe an 585 
10,000 Do. um. Pref., 1 to 10,000 ee ee b ee ee У 5 % — 53 - 5 — "P es 4 15 8 
90,000 Da. 10%. Deb. Btook ..  .. 100 1% | 44% | 44% | 97 —100 $8 —101 os a +1 19 1 
18,000 Hove, 1 to 18, ee ee ee ee ee ee b 58% ү» 9 95 7 — Th xd 7 — 7h ee ee ee 6 0 0 
$1,000 | Kensington and Knightsbridge Electric Ord. T b [^ % |10 «X, Rh— 94 Bà— 94 oe B 9 500 
90,000 Do. do. do. 4% Deben. Btk. | Stock | 4 * 1497 —100 97 —100 dk „+ 4 00 
111,000 | London Electric Варр!у Corporstion, Limited, Ord. B Ni X 4% 7 — a 1j— 2 . “ P 568 
70, Do. do. do. 6 Pret... 6 6 А, 6 %, 41— 44— ee ud v Б 14 8 
874,805 Do. do. 4961st Mort. Deb. Stk. Red. | Stock | 4 + % | 44% | 95 — 98 95 — 98 E ah 41110 
900,000 | Metropolitan Electric Supply, 1 to 100,000 .. " b ү 8 о, 52— 6: 54— 6i Gt ar 680 
76,121 Do. Cum. Pret. 1—T1,106 T b * 44% 4 bà 4 bj 18 we 4 8 9 
220, Do. lat Mort. Deben. Stock oe * 44% | 105 —109 105 —109 » NN 431 
950,000 ро. 96 Mort. Deben. Stock Ведет. | Stock веч 349. | 85 — 93 88 — 98 is ae 815 8 
950,000 | Midland Electric Corporation, 4 % Ий Mort. Deb, | 100 89 42% 95 — 98 96 — 98 R m 25 411 10 
67,991 | Newcastle-on-Tyne ass E ВА T T 6 8 8 % 71— 72 "u— "i Hm T ду 5 8 8 
15,000 Do. 5 96 Pref., 1 to 76,000 ee eo б 5 Ө 5 — 6 5 — 6 ee oe es 4 8 4 
10,868 | Notting Hill Eleotrio Lighting va ee ee 10 6 74% | 12 — 18 12 — 18 vs x 8 5 15 5 
64,000 Do. do. 4% ist Mort. Deb. | 100 4 4% | 96 — 99 96 — 9R РИ 85 Es 418 
90,000 Oxford, 1 to 96 and 407 to „810 эө ee ee 6 64 7 6 — 6 6 — 65 ee ee e; 5 7 8 
60,000 Do. 4% Deb. Stock ae oo ee ee ° 100 4 4% 06 — 98 96 — 98 ee on ce 4 1 8 
40,000 | 88. James' and Pall Mall Electric Light, Ота. .. 5 п 49, 10 95 d- = i om 90 à va 2 517 8 
90,000 |. Do. do. Wer Del 20,081 to 40,080 b 1 * 1% 6$— 7 — 7 s m "E 413 4 
150,00 Do. do. Deb. Stock Red. .. | 100 * 33% | 88 — 03 88 — e3 s in 815 8 
19,000 | Smithfield Markets Electric Supply, Ord. .. os 6 4 ; Nil li- 93 11— 2 Vs i" Nil 
60,000 0 do. do. 4 Deb. Stock Stock é y 4 % 73 — T7 ams E "P 5 811 
656,000 | South London Eleotricity Supply, Ord oo 9 6 8 8 % 2; 9— 2 4916 К —} |600 
South Met. Eleo, Lt. & Power, Org. 1 24% - ES се 8 6 8 
117,968 Do. о. 7 t... - 1 1 1% 1 1 — 1 Е ds 6 110 
900,000 Do. Do. 44 1% Deb. Вак, | 100 44 44% | 100 —1C3 100 —103 VE aa T 4 1 5 
80,000 Urban Eleotrio Bu ly, Ord. ee ee ee ее 5 6 5 A» 1 af 14— 2 806 10 0 0 
50,000 Do. ‚ 6 Cum. Pref, ee eo 6 b 5 n 2 — HS RA ds 7 210 
300,000 Do. do. A 1st Mort. Db. Stk. Red | 100 EA 44% | 91 — 97 91 — 57 А i 412 9 
110,000 | Westminster Dlectric Supp A Ord. .. T ee 5 үү: и 2 9 — 10 9 — 10 945 vá воо 
81, Do. do. Cum. Pref, ve б | 6 б 4 51— 63 bi— 62 531 53 " 818 8 
(Original 6%— Red. to 44 % from Bist Deo., 1908. 


Bank rate of discount 4 per cent. April 25th. 1907. 
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HOW TO KEEP PROMISES ОР DELIVERY. 


By J. STRATTON, M.I.Mech.E., of Messrs. W. T. Glover & Co., Ltd. 


To most managers of works, the keeping of promises of 


delivery, made either by themselves or their assistants, presents 
one of the greatest difficulties they have to contend with. 


This, not because the actual work takes longer to do than wag 
anticipated, nor because the men concerned in the handling 


of the work are unwilling to give these orders preference, 
but simply because of the difficulties which present them- 
selves to the ordinary works foreman in attempting to 
follow through the works a number of orders which have 
been promised, each one, perhaps, having to pass through a 
dozen or more processes. 

Few realise how little time ig actually spent on manu- 
facturing an article, compared with the total time which 
elapses between a customer's placing an order and receiving 
the goods. 

Take, for instance, an order for which a delivery of two 
months has been promised. 

Here we have a total of, вау, 400 working hours in which 
to execute the work. Out of this total of 400 hours, it will 


V 685 (8v) 30/000». 
CLASS. . 9022 Date Jan. 7th, 1907. 


Order No.. . . 2]50....... Lot No. 4640 
No. 1 Conductor. . 37/: 110... Plain and Soft Copper 
0 . ce PSJ us sesso Yarda 
Radia! Thickness of Paper 100 Mils Colour... 
No. of Papers 16 Diameter over Paper ....970.... Mile 


No. 2 Conductor .. 9 18/8... Plain and Soft Copper 
Radial Thickness of Paper 100 Mils. Colour... 
No. of Papers 16 Diameter over Paper. 1400. Mila 


No. 3 Conductor 21/12........Plain and Soft Copper 

Radial Thickness of Paper 100 Mils. . Colour. 

No. of Papers 16 Diameter over Paper... 1898... Mils 
m — 


Length .......... 


No. 8 Conductor 


Lo ol ures DE 56224 6 q ST Pr Er 
Diameter under Lead. 


ä —— *** iun 


ADDITIONAL PROCESSES: 
— — A er LA 


Single Jute Berved 100 Mils.. Radial and Compounded. 
Double Steel Tape Armoured (1}° х 60 Mils) 
Double Jute Served (each 60 Mils Radial) Compounded. 


E. O. O.. 2848. MIL, 


Fic. 1.—LABEL. 


probably be found, after the job has been completed, that 
150 hours was spent on the actual manufacture, the 
remaining 250 hours being taken up either in passing the 
work from one department to another and awaiting its “turn” 
therein, or in various ways, other than actually doing the 
work. 

It must be remembered that we are not dealing here with 
the question of reducing the time of manufacture to lower 
the cost, but simply with the question of quick delivery to. 
the customer, and while, perhaps, 10 or even 20 per cent. 
of the time taken in manufacture can be saved by judicious 
supervision, 60 or 80 per cent. of the time wasted in pass- 
ing the job from one department to another, and letting it 
await its “turn,” can be saved by close attention and suitable 
remedies. 

Usually 
follows :— 

A customer requires a promise of delivery for his goods. 
The general office obtains a promise from the works, which 
is handed on to the customer. In many works a record is 


promises are asked for and dealt with as 


not kept of these promises, or, if a record is kept, there 


шау be во many promises, and so many processes to watch, 
that the foremen become confused, and lose sight, of one or 
more of the orders. ^ 
Nothing annoys your customer more, or dislocates his 
nsiness more effectually, than failure to keep such promises 
of delivery, А 
А clerk may even be appointed to watch these particular 


orders day by day, and report progress, but he can only 


Order No... . р, 2130 Lot №. 4640 


No. 1 Conductor. . 37/ 110. Plain and Soft Copper 


Radial Thickness of Paper 100 Mils. Colour. 


21/12..... Plain and Soft Copper 
Radial Thickness of Paper 100 


ADDITIONAL PROCESSES: 
ESE: 


Single Jute Served 100 Mils Radial and Compounded. 
Double Steel Tape Armoured (13° х 60 Mils) 
Double Jute Served (each 60 Mils Radia!) Compounded. 

E.O.D....2848...MILS 


——— — ———— ——— ³ 2325 


„ Кто. 2.—Front or Carp. 


remind the various departmental foremen that such and 
such a job has not been done, or that it is not moving 
through the works as quickly as would appear desirable. 

Again, the official who makes the promise, perhaps the 
manager himself (using his experience), will simply state the 
time when he thinks the job will be completed, and obviously, 
unless he has each particular order that has been promised 
watched through each particular process, keeping every man 
up to the mark day by day, he cannot guarantee that the 
work will be completed in the time he has stated. 

Here, then, we see the need of some system which is at 
Once automatic, and of such a nature that while it will not 
increase the cost, it will keep these specially urgent orders 
constantly before the notice of every man who is concerned 
in the execution of them. 

Below are given details of a system which we have 
recently adopted, and which we have found highly success- 
ful; so much so, that not only have we been able to dispense 
with the services of a clerk (whose special duty it was to 
look after these promises), but since the system was first 
instituted a few months ago, the works have not had one 
serious complaint of a promise not having been kept; and 
while no system of ensuring the fulfilment of promises will 
prevent accidents, we are able by this new method to advise 


SON за Е ДЫ ies НАУ 


Date Jan. 7th, 1907. 


Rec d. in Stranding Dept. JAN. -? 


ee Yards , Rec'd. in Papering Dept. JAN. -8 
Rec'd. in Stranding Dept. JAN. 6 
Ree'd. іп paper ing Dept. JAN -9 


cnn 


Rec'd. 1n Stranding Pept. JAN. -9 | 
JAN. 10 


_ Rec'd. in Papering Dept 


DID 


Rec'd. in Lead Covering Dept. „ЧАН. 10 
SNC M sz 


. Ree'd. in Testing Dept. 


Rec'd. in Steel Taps Armour Dept. JAN. 12 
JAN. 12 


Rec'd. tn Taatiag Dopt. | 


Res'd. in Finished Goode Stores, JAN 14 


Fra. 24.— Back or САВР. 


our customer immediately if an accident has happened to his 
order, and £o to give him the minimum annoyance, and secure 
his confidence in his work having the best attention we can 
give it. Е 

In dealing with our orders іп the works, а separate ticket 
or label (fig. 1), containing fall details of manufacture, is 
printed and attached to every single length of wire or cable, 
no matter how small, from the moment it is commenced in 
the works. | | 

A duplicate of each of these /irkeís is printed on a 
white card (fig. 2) and sent with the tickets (fig. 1) to the 
department in which the cable is first commenced. | 

The /ickets are attached to the cables ; the cards constitute 
the advice from one department to another, and are filed in 
pigeon holes therein provided for the purpose, 31 in number, 
ùe., one for each day in the month. m man 

These pigeon holes are fixed in a prominent position in 
each department, so that it is possible for anyone to see 
how many orders were received on any given date in any . 
department, and the foremen are enabled to keep in close 
touch with every order. ' | 

The backs of the white cards are ruled (fig. 24). A 
special rubber stamp is provided in each department, with 
which each card is stamped а& the back with the date when 
received and the name of the department (fig. 24). | 

Should a customer require a promise for the whole of his 
order, which may consist of, say, 20 lengths of cable, to 
each of the white cards is attached by means of a gummed 
tape а “ red card headed Promise of Delivery (fig. 3). 


982 


THE ELECTRICAL REVIEW. 


[Vol. 60. No. 1,542, Juxm 14, 1907. 


On this red card is stamped not only the date when each 
length of cable should be received in the Finished Goods 
Stores ready for despatch, but also the date when it should 
be received in each of the various departments through 
which it progresses in course of manufacture. 

Once a promise has been made for an order, the date on 
which it is received in any department must correspond 
exactly with the date stated on the red promise card. 

The method of fastening the red card to the white card 
allows them to open like the covers of a book, so that the 
dates on which a cable should be received in the various 
departments, and the dates on which it is actually received 
there, appear side by side (fig. 4). 

The whole of the cards for “ promised” orders are 
collected every morning and examined in the Works 
Manager's Office to see if the dates on the promise cards 
are adhered to. | 

If any single length has dropped behind, the foreman 
responsible is required to give an explanation, and the time 
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Fic. 5.—Еплма Case. 


cards which have been promised (these 
are easily distinguished by the red 
cards attached), and see that these jobs 
are given preference. | 

The key to the whole system may be 
kept in the Manager's Office. This 
consists of an upright case, containing 
a number of small partitions or slots 
(fig. 5). А certain number of these 
small partitions are allocated to each 
day of the month, the number depend- 
ing upon the amount of promises 
required to be given each day. 

When an order is promised for com- 
pletion (similar to that above described 
consisting of 20 lengths), one small 
blue ticket (fig. 6) is made out, stating 
simply the order number, and the date 
on whieh it should be delivered into 
the Finished Goods Stores. The man- 
ager himself can then see at а glance 
if promises nre being kept, as these 
small tickets are removed from the file 
daily a& the orders are passed into the 
stores. 

Should an accident, or some other 
unforeseen circumstance, happen to delay 
an order, а second promise is made, 
for which а red ticket (fig. 7) is used, 
signifying that it is the second promise. 


must be picked up in the next department ; but so well does 
the system work that this course is seldom necessary, as it 
is such a simple matter for the foreman to take out the 


While we apply the above system to cable manufacture, 
it is possible to apply it to any other article, and not only 
does it ensure a promise being kept, but it teaches the man 
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who is appointed to make the promise of delivery exactly 
how long each job takes in each department; as his 
instructions are always to err on the. side of quick delivery 
rather than otherwise, it may be taken for granted that each 
foreman will soon let him, or the manager, know if a 
promise has been made which it is impossible to keep, and 
the cards can also be used afterwards as a record for future 
guidance. 

There is only one word of warning to be added in con- 
clusion, viz., see that the system is not abused, and do not 
under any consideration ask your works to make too many 
promises, a8 otherwise you will simply increase, rather than 
decrease, the difficulties of the foremen. 


IMPROVEMENTS IN PROJECTORS.—II. 


— — 


By JOHN I. HALL. 


Тнк question of searchlights has not received much atten- 
tion of late in the technical Press, probably becanse it is 
commonly supposed, as they have been so long on the market, 
and Шеге are so few parts about them to require attention, 
that the last word has been said long ago, and there is not 
room for improvement. 

But, in the opinion of the writer, there is considerable 
room for modification, particularly in connection with the 
flashing gear, as it is in this detail of design that defects 
still exist, and many projectors if critically examined would 
be found to have defects in the projected beam, which would 
certainly give the impression that very little attention. had 
been given to the question of efficiency by the designers. 

In the design of flashing gear, one principle should always 
be strictly maintained—viz., that no object should on any 
account be fixed within the cone of direct rays, formed by 
the mirror as the base, and the arc of the lamp as the apex 


Fic. 2. 


Fia. 1. 


of the cone. This is the vital part of the projector, and if 
any object is placed within this cone, it impairs, in a two- 
fold manner, the efficiency of the reflected beam, first by 
casting a shadow on the mirror, and again by the shadow of 
the object in the beam ; but the shadow cast on the mirror 
is generally the most serious. This will be understood by 
reference to fig. 1. 

If an object D is placed between the arc and the mirror, 
and within the angle a B c—that is, within the cone of 
direct rays—a shadow is cast on the mirror b c. The extent 
of the shadow depends upon the position and size of D. 

In designing flashing gear it is a rule to keep it as smal! 
as possible, and therefore it is put as close to the arc as 
convenient. If an object, D, is placed one quarter the dis- 
tauce from A, then it will cast a shadow on the mirror 16 
times its own area. If р be 1 in. square, the shadow cast 
on the mirror will be 16 in. in superticial area, equal to 3°5 
per cent. of the total area of a projector 24 in. in diameter, 
or 5 per cent. of one 20 in. in diameter. ‘That may not seem 
to contribute a very serious defect, but make D? 2 in. square, 
the shadow cast on the mirror will then be 64 in. in area. 
Thus, 14 per cent. of the illuminating power of a 24-in., 
and 20 per cent. of a 20-in. one, would be lost, as indicated 
by Sp and вр? in fig. 2. | 

If such а shadow occurs in the upper part of the beam, 
Which is the most valuable part of the projected light, then 
it is a most serious defect. | 


The most obvious remark to such a criticism as the above 
on projéctor design is that no designer would do anything 
so foolish. I shall, however, be able to show, unfortunately, 
that defects as serious as those I have indicated above do 


actually occur in projectors, and I shall further be able to 


give drawings of actual shadows observed in the beams, 

The attention of the writer was first directed to the subject. 
some years ago, when а small projector was being tried in 
one of the shipyards on the Thames. The projector was 
commercially described ав of 30,000 c.r. The candle-power, 
upon trial, was a long way below the specified illumination. 

The nature of the defect is shown in fig. 3, where, instead 
of a clear round beam appearing, it is divided into two parts 
by a shadow running horizontally across the middle. 


The shadow was caused by the flashing gear being fixed on 
spindles running through the cone of rays, as shown in fig. 4. 
From this illustration, it is obvious that the nearer the 
spindles of the gear are to the arc, the broader the shadow 
will be on the mirror. The shadow is, of course, wider 


at the outer edges at d, as that part is further from the arc 


than the central portion of the mirror б. 

This defect was to a great extent removed by the spindles 
being cut away in the middle where they passed through the 
cone of rays, and connected together by thin flashing 
plates, 1 in. thick; when closed together they were thus 
only $ in. thick instead of about # in. broad, as originally 
designed. 

Such a defect is serious enough, but othera have been 
observed by the writer in projectors by other and responsible 
firms of high standing. К. 

In larger projectors the shadows are usually confined to 
the upper part of the beam, just where they ought not to be, 
as this is the most valuable part, and should have the 
absolute maximum efficiency. 

The most common types of flashing gear are shown in 
figa. 5 and 8. 

They are either made of flat plates as shown in fig. 5, or 
concave dishes as shown in fig. 8 (p. 984). They are centred 


Fid. 6. 


as shown at D, and are either placed at an angle to the axis of 
the projector, as shown by D E, or horizontally as shown by 
D F, fig. 5. 

When not in use they are fixed in positions indicated by 
full lines, and when in operation in those shown by the 
dotted lines D н. The dotted lines р н in each case show 
the gear in operation. 

The least objectionable of these is the one shown at D E, 
fig. 5. "This has the merit of being responaible for only one 
shadow cast forward in the beam, as shown at x in the 
game figure, and also by x, fig. 6, which shows the extent of 


the shadow. 
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It may be argued that by refraction this shadow would be 
non-effective at a distance from the beam. But this cannot 
be, as such a shadow must cause the light to be more rarefied 
than it would otherwise be, and therefore less effective in 
illuminating power. 

By way of variation, or because the operating handle 
only requires to be moved through 90° instead of about 130°, 
some designers prefer to have the flashing shutter, when not 
in operation, fixed as shown by D F, fig. 5. 


Fic. 7. Fic. 8, 


The effect of this is to cast a shadow on the mirror at G, 
as shown in the profile view ; the extent of the shadow is 
more effectively illustrated by x x in fig. 7. It is almost 
incredible that a projector should be so defective in illu- 
. mination. They have, however, been produced and sold 
as the best of their kind, and the most efficient commercial 
articles, sound in every part, and better than those by other 
competitors. 

Another bad example is shown in fig. 8, where a convex 
shutter is fixed right inside the cone of rays, apparently 
without any other reagon than that some of the light can 
get over the top to the upper part of the mirror. A shadow 


Fic. 9. 


is cast on the mirror, as shown at F G, the reflected shadow 
is shown by x x, and the extent of the shadow in area is 
shown by x x in fig. 9. In addition to the reflected shadow 
х X, there is the direct shadow x. 

I have endeavoured to show some of the defects in the 
flashing gear of projectors which have come under my notice, 
and they seem sufficiently grave to be condemned. Some 
may say that the arc of the lamp having a considerable area, 
the shadows are not so defined, and therefore not so large in 
area, But such conclusions are wrong, as they are very 
sharply outlined. | 

In any case, such obvious defects ought not to exist. 

Now, to show definitely the serious nature of the defecta 
as projected in the beam by badly-designed gear and defec- 
tive workmanship, I will refer to figs. 10, 11 and 12. 
These figures are reproductions from actugl shadow projec- 
tions obtained by putting sheets of white paper on the front 
glasses of three projectors—taken indiscriminately from а 
batch of 12—and tracing the shadows cast thereon. 

There are several observations incidental to these three 
drawings. Down the centre of each the shadows of the lamp 
rod and carbons are clearly defined 

S, indicates the direct shadow of the flashing plates, with 
supports on either side. 

Se shows the reflected shadows, which indicate those parts 
of the mirror which are in shade, and therefore cannot 
reflect any light. 

8, shows the shadow of the direct ray obscuring disks, 


S, shows the lamp rod and carbons. 
8, and 8; show the base of the lamp and an indefinite 


shadow round the bottom of each beam, which would indicate 
that the reflectors were not set correctly. 


The workmanship in fitting the flashing gear is evidently 


most defective, particularly in figs. 11 and 12, otherwise the 
shadows 8, would not vary in extent as they do. 


Fia. 13. Кто. 14. 


Fig. 10, on the other hand, indicates that, as far as fitting 
is concerned, this is about right. ! 

Now, considered from the point of efficiency, these three 
figures, taken from actual projectors turned out and sold as 
good, show most glaring defects. I am disposed to maintain 
that if & warship were equipped with such searchlights, & 
hostile torpedo boat, steaming at full speed directly for the 
Ship, might, while still within range and covered by the 
beam, escape detection in the shadows until too late to avert 


disaster. 


From a consideration of the drawings given herewith, it is 
evident that there is no need for such an accumulation of 
shadows ; that those marked x х are entirely unnecessary, while 


those marked x should not be allowed if they can be avoided. 


Fic. 12. 


To overcome these defects, the writer designed the flashing 
gear shown by figs. 18 and 14. 

This apparatus is constructed of a number of thin sheets 
of metal м, placed horizontally and secured together by 
channel pieces м, fig. 13, made out of thin metal sheet. To 
the underside of the bottom plate м, blocks are secured for 


mounting on the operating spindle. Being centred at D, the 
gear can be lowered into the position shown by dotted lines 
for flashing purposes, and it will be observed that the 
rays from the arc are effectually prevented from reaching 
the mirror. 

As shown in fig. 14 by full lines, this apparatus is mounted 
во that it does not intercept any of the light between the 
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arc and the mirror, which reflects a clear and full beam, as 
the reflected rays r pass through the plates of the gear, and 
the percentage of light intercepted by these thin plates is 
во infinitesimally small as to be negligible. 


Fig. 18 is a front view of a projector fitted with this 


shadowless flashing gear, from which it will be seen that the 
breadth of any shadow from it is not more than тШ of an 
inch, except where the horizontal and vertical plates are 
joined together. 

Another source of needless obstruction, but of less 
importance than defective flashing gear, is the direct ray 
obscuring disk S,, shown in figs: 10 to 12. 

This disk is generally made as small as possible, so as 
just to prevent the direct light of the arc escaping from 
the front glass, but the whole of the inside of the barrel of 
the projector is under the full glare of the lamp. 

No such disk, however, is necessary if the method is 
adopted which is illustrated in figs. 15 and 16. 

This arrangement consists of two concentric cylinders 
с D formed of thin plates, and supported by fixing plates 
а secured to the projector barrel. The cylinders are parallel 
to the axis of the projector, the reflected rays passing 
through them, and no unsightly shadow is produced. 

The direct rays of the arc are kept well away from the 
front of the projector, as shown by the lines д E and 4 F. 
The inside of the barrel from к to B, and the inner face 
of n from F to H is in shadow. 

The small amount of light that can escape from the 
small cylinder c is negligible, as the lamp rods would throw а 
Shadow sufficient to prevent any direct rays getting through. 

А further advantage exists in the light of the arc being 
thrown back well within the insideof the projector case, and 
no direct light whatever escapes. | 

A further advantage will be secured if the outside 
cylinder i8 continued backwards, that is, towards the 
рар so that the inside of the projector case is in total 
shadow. 


STATIC BALANCERS. 
Br CHARLES С. GARRARD, Ph.D., A. M. I. E. E. A. Am. I. E. E 


1. Introduction. — The use of static balancers, or 
equalisers, оп three-wire continuous- current systems, in order 
to balance the voltage between the outers and the neutral, 
was introduced some years ago by the Allgemeine Elek- 
tricitäts Gesellschaft, of Berlin. The system has been used 
also to some extent in this country. The inherent ad- 
vantages of the system, such as absence of rotating parts, 
high efficiency and automatic action, would promise more 
extended application of the system in the future, especially 
in sub-stations and in conjunction with rotary converter 
and motor converter installations. 

With rotary converter installations it often has been 
arranged that the midwire of the D.C. network is connected 
to the star point of the transformers supplying the rotaries. 
While the balaneing results obtained from this form of 
connection have been highly satisfactory, it will be shown 
in this article that the scheme is a bad one from the 
efficiency and cost point of view. In all such systems it 
would be highly advisable to disconnect the neutral wire 
from the star point of the transformers, and to lead back the 
out-of-balance current into the converter „d a static balancer 
and the slip rings. | 

2. General Description of Apparatus.—The static balancer 
really consists of a choke coil, the terminals of which are 
connected to two or more brushes bearing on slip rings con- 
nected to equally-spaced points round the armature of the 
dynamo. Between the slip-rings, of course, an alternating 
electromotive force is generated, but the strong choking action 
of the balancer prevents any large flow of alternating current 
out from the slip-rings. At a point midway between the 
terminals of the balancer the connection to the midwire of 
the D.C. network is made. 

A diagram illustrating the system is given in fig. 1. D is 
the dynamo, shown diagrammatically as a two-pole one. In 
addition to the commutator, the armature is provided with 


slip-rings. The balancer is shown as of three-phase con- 
struction, having three legs connected in star. It, however, 
could be constructed single, two, three or six-phase, and the 
oe advantages of the number of phases will be discussed 

low. 

9. Regulation of Voltage of Dynamo with State 
Balancer.—Due to the passage of the out-of-balance current 
through the balancer and armature of the dynamo, there will 


Fic. 1. Fia. 2. 


be a certain drop in volts, and to this extent the voltage on 
each side of the D.c. network will get ont of balance. It is, 
of course, desired to keep this variation as small as possible. 
In order to see what this will amount to, we will first calcu- 
late the | 

(a) Armature Resistance in the Path of the Out-of- 
Balance Current.—We will, as before, consider a two-pole 
dynamo. The result obtained, however, is applicable directly 
to multipolar machines. Consider a certain portion of the 
out-of-balance current going into the armature at s (fig. 3), 


B, 
{7 
СА 


B; 
Кто. 3. 


which, at a certain instant, is at an angle a relative to the 
more heavily loaded brush B, The resistance (brush to 
brush) of the armature windiug (internal resistance of the 


machine) is equal to A oe where 4 is а constant and equal 


2R ЖОНЕ. ; ; 
to „ „n being the internal resistance of the machine. 


We desire to find the average resistance r in the armature 
through which the current entering at s has to pass before 


reaching B,. This is given by the expression 
1 / a 1 
. poer ( 


Aa 4 (2 * — a) 
Thus the current entering at a slip-ring has to overcome N 
an average armature resistance of 4 R. It will be observed 


that this armature resistance is independent of whether there 
be two, three, or more slip-rings. The resistance in the 
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path of the current entering by each slip-ring is the same, 
the various currents being in parallel. 

We are now able to calculate the drop due to the out-of- 
balance current. For simplicity we will consider a single- 
phase balancer. Let the out-of-balance current be т per 
cent. of the full load current of the machine. The armature 
resistance is R. Let the ohmic resistance of each winding 
of the balancer be r ohms. Now, it is obvious that the out- 
of-balance current c will divide itself equally between the 
two coils of the balancer, as these are quite symmetrical as 
regards each other, both inside and outside the armature. 
It is also clear that the direct current in each coil of the 
balancer will be a steady one, otherwise the induction of the 
balancer would oppose a large impedance to the flow back of 
the out-of-balance current. Therefore, if we find the drop 
due to the out-of-balance current flowing from the mid-wire 
via опе coil of the balancer to B., we shall find the whole 
drop due to the out-of-balance current. This drop is 


Tr + 3 Rl, and is the amount by which the voltage 


) 9 
hetween the neutral and the more heavily loaded side will 
exceed the voltage between the neutral and the lightly-loaded 
side. To take a concrete cxample, let the voltage between 
outers be 500 volts and с be 10 per cent. of the full load cur- 
rent ; also let the internal drop of the armature be 4 per cent. 


9 
Then 10 C R = 20 апа с = RE 


We will take it that = n, that is, the resistance of the 
balancer 18 one-half the resistance of the armature, which 
would be about what is usual. It follows that the-drop is:— 


i.c f, ＋ 3 i! = hi R ＋ à n! = 1°66 volts. 
Е a ) 

Tbat is to say, with a total out-of-balance current equal 
to 10 per cent. of the full load current, the difference in 
voltage on either side of the network will be 1:66 volts, equal 
to 66 per cent. 

Working out the same calculation for a three-phase 
balancer having the same current density in the balancer, one 
gets as drop in this case 


(^s PM 9 13 20 
= 25 R 3 R - = E R >n тш 
Б + з | ү I 18 
= 1-14 volts, - 
= 97 per cent. 
For a six-phase balancer the drop is 
I. M AT | 
) R „ NK. == 4 3°66 = 
M ек. ) | j 


= 1 22 volts, 
= ‘49 per cent. 

From this it is obvious that it is of advantage to bring 
the out-of-balance current into the armature in as many 
places as possible. It is also of great importance to keep the 
ohmic resistance of the balancer windings down as much as 
possible. If, in the above example, 7 had been less than в, 
as is quite possible, the advantage of using a polyphase 
balancer would have been still more marked. 

(b) Balanced Circuit.—]n the case where there is not any 
out-of-balance current, С = 0, and the expression for the 
difference in voltage reduces to zero ; thus the mid-point o 
of the balancer is the true mid-point between the positive 
and negative. It is helpful to look at this from another 
point of view. Referring to fig. 2, which shows a single- 


phase equaliser, and assuming that the load is balanced, we . 


get from Kirchoff's Law, at any instant 


E. M. F. from В, to О = E. M. F. from B, toa + E. u. F. from a 
to о, and k. u. F. from B, to О = E. M. F. from B, to b + E. M. F. 
from 5 to o. 


These F.M.F.'s are made up partly by induced k. M. F.'s and 
partly by C R drops. As we are assuming balanced loade, 
the c R drops can be neglected, and we therefore only have 
to consider the induced E.M.r.'s. As the slip rings are 
connected to diametrically opposite points in the winding, 
we have— 


E. M. F. from B; to à = F. M. F. from В, to b. 
We bave also— 


E. M. F. from d to О = E. M. F. from ù to o. 


Thus it follows that at every instant— 
E.M.F. from B, to О = E.M.F. from B, to o. 
O i8 therefore the true connection for the mid-wire of the 
system. | 
4. Design.—(a) Periodicity and  Vollage.—If P be the 
number of pairs of poles in the continuous-current generator, 
and n the speed (r.p.m.), then the periodicity for which the 


balancer must be constructed ig er periods per second. 


Generally speaking, this comes out at about 20 periods per 
second. If the direct-current voltage between outers is 
v volts, then the voltage between phases of the balancer is 
612 v volts when the balancer is constructed three-phase. 
With a single-phase construction, the voltage is 707 v 
volts, and for a six-phase balancer, the voltage between 
adjacent collector rings is · 354 v. 

(b) Tron Corewt of Dalancer.—Referring to fig. 2, it will 
be seen that as regards the alternating voltage existing 
between the slip rings the balancer acts as а choke coil. 
With proper design very little alternating current will flow 
in the windings of the balancer. It is important, of course, 
to keep the alternating current that flows down toa mini- 
mum, as not only is this a source of logs in the balancer, but it 
is also a waste of energy in the generator itself. There will 
be practically no magnetic leakage due to the a.c. voltage in 
the balancer. Directly, however, out-of-balance continuous 
current begins to flow back through the balancer the con- 
ditions are altered. In addition to the alternating-current 
magnetisation there will be a superimposed continuous cur- 
rent magnetisation, the amount of which depends on the 
type and design of the balancer. 

The figs. 4 and 5 represent the cores of single and three- 
phase balancers respectively. The letters x and в represent the 
polarity of the magnetism induced in the iron by the continuous 
current. It will be seen that in the case of the single-phase 
balancer the continuous-current magnetisations in each leg 
oppose one another, and it is possible by sub-dividing the 
coils and suitably spacing them, or by using concentric coils, 
to quite neutralise the magnetising effect of the continuous 
current without affecting the choking effect on the alternat- 
ing voltage. In the case of the three-phase balancer this 
neutralisation is not possible. In the first place, a similar 
spacing of the coils as in the single-phaser cannot be carried 
out, as each phase must be kept separate. Then, again, if 
two legs are looked upon as neutralising each other, there 
yet remains the third leg with а closed magnetic circuit and 
quite un-neutralised. 

To get over this difficulty, Steinmetz has made the 
suggestion that the conductor from the neutral point to the 
mid-wire should be wound round each leg a sufficient number 
of times (equal to one-third the number of turns that 
would otherwise be on each leg), and in tbe opposite 
direction to the other winding, so that the continuous- 
current magnetisation would be completely neutralised. 
There will be three electromotive forces induced in this 
special winding, but as they will differ by 120° in phase 
from each other, the resultant E.M.F. induced in the mid- 
wire will be zero. This method, while it is a radical cure, 
very considerably increases the weight of material in the 
balancer and renders the same more difficult to build. 

With a three-phase construction, therefore, as neutralisa- 
tion cannot be readily obtained, it is best to put np with the 
continuous-current magnetisation, and the resultant con- 
siderable magnetic leakage from the balancer which takes 
place directly out-of-balance current flows, and allow for 
both in the design. | 

(c) Iron Loss.—When the continuous-current magnetisa- 
tion is entirely neutralised, the calculation of the iron loss 
is done in exactly the same way as with a static transformer, 
and it is not necessary to dwell on this here. When, how- 
ever, the continuous-current magnetisation is not neutralised, 
the state of affairs is different, and the calculation of the 
losses is а matter of some difficulty. To fix ideas, we will 
consider a three-phase balancer. Considering the magnetism 
in each leg, we have an alternating-current magnetism super- 
imposed upon a continuous magnetism. In the event of 
there being no continuous current flowing, the magnetic flux 
will follow a law like the curve in fig. 6. 


| нае continuous current in addition, the flux will vary ав 
in fig. 7. 
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It will be seen that the direction of the magnetic flux 
may never change. The maximum induction reached, how- 
ever, is bound to be considerably higher than without direct 


Sna 


THR 


Fic. 6. Fig. 7. 


current, and it follows that the iron loss and alternating 


magnetising current will be affected by the amount of out- 


of-balance direct current flowing. 


The usual tables of iron loss in the cores of transformers 
which are available, give the iron loss corresponding to 
certain maximum inductions in the iron, only, however, for 
the case that the magnetisation is reversed ejually during 
each cycle. Such tables cannot be used for calculating the 
iron loss to be expected in the balancer. 

The matter is further complicated by the fact that the 
balancer, in common with all other similar apparatus, has to 
be enclosed in an iron tank. Directly, however, the out-of- 
balance current flows, there i8 considerable magnetic leakage. 
This leakage is of a pulsating character, and naturally is the 
cause of losses in any metal in the neighbourhood of the 
balancer. In the following curves no attempt was made to 
Beparate the extra losses as between the core and the iron 
tank. 

In order to obtain some experimental data, some experi- 
ments were made on a three-phase balancer designed for 
dealing with an out-of-balance current of 200 amperes on a 
480-volt dynamo, the periodicity of the balancer being 25 
periods per second. In this balancer no attempt had been 
made to neutralise the continuous-current magnetisation, 
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Fic. 8.—VaARIATION OF IRON Loss AND MaGNETISING CURRENT, 
WITH CONSTANT A.C. VOLTAGE OF 200 BETWEEN PHASES, 
AND VARYING OuT-or-BALANCE DIRECT CURRENT. 


Fie. 9. — VanrATIoN оғ IRON Loss, wirH Constant DIRECT- 
CURRENT  MAGNETISATION AND VARYING ALTERNATING 
VOLTAGE APPLIED. 


Constant continuous current of 66°6 amps. per leg, corresponding to total 
eut-of-balance current of 200 amperes. 


1 = Iron loss with direct current: m = Iron loss without any out-of- 
balance direct current tlowing. 


although the apparatus was designed so that the said 
magnetisation was reduced toa minimum (see paragraph 4). 


The following particulars regarding the balancer in question 
will help to a right interpretation of the results :— 


Length of mean turn of winding “a s 32:3 in. 
Continuous-current ^ ampere-turns per centimetre 
length of winding at full load er ге ... 186 
Cross section of core S e Te m ... 332 вс. em. 
(Corresponding to 302 sq. cm.of iron.) 
Mean length of closed magnetic circuit, i.e., circuit | 
embracing two of the legs T T. 145 em. 
The balancer was contained in an ordinary ribbed cast-iron tank. 
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The curves given in figs. 8 and 9 give the results of 
the measurements. Fig. 8 shows the variation of the iron 
loss and magnetising current, with a constant alternating- 
current voltage of 200 between the terminals of the balancer, 
and with varying total amounts of out- of- balance direct 
current. It should be mentioned that 200 volts between 
phases, without any direct current, corresponds to a maxi- 
mum induction of в = 4,530 lines per square centimetre in 
the core. The out-of-balance current per leg is one-third 
of that given in the curve. It will be seen that due to the 
out-of-balance current the iron loss is more than doubled. 
The magnetising current given is that measured in one 
phase. It was not equal in all three phases, as the con- 
struction of the core of tbe balancer was asymmetrical. 
The curve shows, however, the enormous variation of the 
magnetising current due to the direct current. 

Fig. 9 shows the variation of iron loss in the balancer 
with varying alternating voltage, and constant direct current 
of 200 amperes out-of-balance current. Curve II of 
fig. 9 shows the iron loss in the balancer, without any 
direct out-of-balance current flowing whatever. 

From these curves it will be seen that it is very necessary, 
when considering the design and temperature rise of such a 
machine, to take into account the increased iron loss due to 
the out-of-balance current, and so to design the core that 
the continuous-current magnetic flux is a minimum. 

(To be concluded.) 


LEGAL QUERY COLUMN. 


[ Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names 
may be made. Answers are furnished by a barrister-at-law.] 


No. 90.— R: fusal to Supply Electeécitu.— Bened o Consumer, 
"DEMAND" writes:—'' I should be pleased if you would inform 
me if I have any means of compelling the electric supply depart- 
ment of the Corporation to connect me to their mains. I have 
made several applications on their prescribed form, but can only 
get curt refusals, because they state their station is overloaded. 
Some can get put on for lighting, but as I want energy for power, 
lam refused. Can I give them notice that unless I am connected 
in —— days I shall take proceedings ? ( 

“ When the department was worked at a loss, I had to help make 
up the loss in my rates, and now when I want 
to use the department I cannot get connected. 

"PER Pe The cause of the works being overloaded 
Б is that two large works have come on and 
swamped them, to the detriment of small 
ü E 4 consumers. The mains run right by my 
| premises.” 
i | *,* The Electric Lighting Act, 1882, Sec. 
19, provides in terms that every person within 
a supply area is entitled to a supply on the 
as Е same terms on which any other company ог 
person in such part of the area is entitled 
under similar circumstances to a correspond- 


by the Electric Lighting (Clauses) Act, 1899, 
Schedule, Sec. 30, that whenever the under- 


they may be, and are, required to supply 
energy under the special order, they shall be 
liable in respect of each default to a 
penalty not exceeding 40s. for each day 
on which the default occurs. 

Practically speaking, the undertakers can only escape liability 
under this section if the default is caused by inevitable accident or 
force majeure, or if it is of so slight or unimportant a character as 
not materially to affect the value of the supply. ‘There is no case 
in the books which shows that a supply authority may rely upon 
the fact that their station is not large enough, in order to justify a 
refusal to supply. “Demand ” should serve a notice specifying 
the premises, the maximum power required, and the day upon 
which the supply is required. He must be prepared to enter into 
an agreement to take a minimum supply for a certain period. Оп 
the failure of the local authority to comply with the notice, 
" Demand" may proceed against them for penalties in the police 
court. 


Cardiff Exhibition.—4 very successful Trades Exhi- 
bition has just been held at Cardiff. An interesting feature was 
the stand taken by the local electricity department, which was 
fitted up with various kinds of electric light fittings, tloor and table 
Standards, ship fittings, a number of cooking and heating appli- 
ances, &c., and an extensive collection of lamps of various types. 
One of the Ediswan Carbone” white flame arcs was giving day- 
light effects. Some of these lamps were exhibited by request at 
the rooms of the Royal Institution a few weeks ago. 
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NEW PATENTS APPLIED FOR. 1907. 


Oompiled expressly for this journal by W. P. 'Тномрвои & Co., Electrical Patent 
ents, 54% High Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


| 10,0914. "Improvements in electric telegraph apparatus." W. BUTCLIFFE. 
(Date applied for under Rule 6 of the Patents Коев 1905, May lst, 1907.) 
May 31st. 
© 12,188. ** Means for obtaining collecting and indexing electrical energy 
supplies from continuous-current dynamos, motors, and the like at various 
voltuses, simultaneously or otherwise." G. LisTER, W. LEATH, J. MoRGAN and 
W. А. Harris. May zith. Complete.) 

12,198. “Improvements in and connected with electric switches.“ B. 
WiESENGRUND. May 27th. 

12,2217. ‘Improvements in apparatus for measuring the logarithmic decre- 


ment of high-trequency enctric circuits," Marconi’s WinELESS TELEGRAPH 
Co., LTD., and F. C. Prentice. May 27th. 


12,220. “Improvements in the production and employment of electrio 
currents of high periodicity and in apparatus or appliances therefor.” J. Y. 
JoHNsON. (Badische Anilin & Soda Fabrik, Germany.) May 27th. 


12,223. ‘Improvements in and connected with electric arc lamps." J. О. 
GIRDLESTONE and C. F. G. THoRKELIN. Мау 27th. (Complete.) 


12,238. ‘Improvements in and relating to systems for electrically-operating 


signals, points and the like." British THomson-Houston Co., LTD. (Allge- 


meine Electricituts-Gesellschaft, Germany.) May 27th. 


12,243. * Improvements in dynamo electric machines.” 
May 27th. 


12,244 "Improvements in systems of electric train lighting." H. LEITNER. 
May 27th. 


12,245. Improvements in systems of electric train lighting." H. LEITNER. 
May “7th. 


12,250. “Improvements in connection with electric switches." B. O. 
Burek. May 210. 


12.253. Improved alternating-current electromagnet.” H. Beck and 
DEUTSCHE BEck-BOGENLAMP GEN.-G.m.b.H. May 27th. (Complete.) 


12,260. Combination lamp for electric or gas light, or both together.“ 
H. A. Внорк. (Date applied тог under Patents Act, 1901, May 25th, 1900, being 
date ot application in Germany.) May 47th. Complete.) 


12,315. “ Electric wall lamp with watch-hanger and dry cell." M. Мозок, 
May th. 


14,321. “ Improvements in electric locomotives." A. C. KELLY. May 28th. 

12,322. Improved automatic thermo-mercury switch for making and 
breaking electric circuits.” A. J. Восит. (T. A. Rolfe, New South Wales.) 
May 28th, 

12, 324. Apparatus for automatically starting or stopping electric motors.“ 
W. Ноокен апа W. E. NoRTHy. May th. 

12,342. ‘Improvements in and relating to printing telegraph receivers." J. 
Burry. May zsth. Complete.) 

12,453. Receivers for wireless telegraphy.” L. W. Avstin, (Date applied 
for under P&ten.s Act, 1901, May 29th, 1906, being date of application in U.B.) 
May th. Complete.) 

12,356, “Improved method of signalling by means of electric light and 
apparatus therefor.” S. STEPANOW, May 2th. Complete.) 


129,368. **Improvements in and relating to electric amperemeters, voltmeters 
and the like," A.LrHMANN. Мау 25th. 


12,374. Improvements in electric generators.“ H. W. Laxe. (W. Hallock, 
О.з.) May 2501. (Coinplete.) 


12,386. “Improvements in or relating to the electrical propulsion of marine 
vessels." H. A. MavoR, Mavor & CouLson, Ltp., and d. Н. Bites. May 2th. 


12,384. “Improvements in or relating to wireless transmission. H. A. 
YARNELL. Мау 28th. Coinplete.) 


12,403. “improvements in mechanism for operating magneto machines.“ 
B. GRIFFIN. Muy 29th. 


12,406. Improvements in electric apparatus for communicating between 
one part of a vessel and another and for analogous purposes." T. A. BEDGWICR, 
May 29th. ; 

12407. “Improvements connected with ships’ telegraphic and analogous 
Apparatus.” A.J.GRANI. (G. A. Haggarty, on the high seas.) May 2th. 


12,420. "Improvements in or relating to dynamo-electric machinery." LAx- 
CASHIRE Dynamo AND Мотоң Co., LP., апа W. STANSFIELD. May 23th. 


19,430. ‘Improvements in holders or sockets for electric incandescent 
lamps." G. В. 5TERN. May 29th. 


12,435. '' Appliance for signalling by which a bell or the like on an engine or 
any other vehicle running on rails may be rung direct from the signal box, in- 
forming the driver of danger or otherwise on the line.“ J. G. Cauu,. May 29th, 
(Colnpiete.) 


12,136. ''Cross-arms for carrying telegraph, telephone, or other wires or 
ropes." Н. M. Зор. May 29th. (Complete.) 


12,443. “Improvements relating to the regulation or control of electric 
motors." J. B. KawortrH and A. KawortH. May 2th. (Complete.) 

12,458. "Improvements in electric trolley line construction." Т. VARNEY. 
(Date applied ior under Patents Act, 1901, June 4th, 1906, being date of 
application in United States.) May 29th. (Complete.) 


12,462. Improvements in sockets for electrical purposes." E. L. PiNCHING 
and W. H. WALTON, May 29th. 


12,484. Improvements in and relating to electric transformers.” “BRITISH 
Тномвок-Носвтон Co., Lro. (General Electric Co., United States.) 
May 29th. 

12,489. “Armature winding machine." W.Craur. May 80th. 

129,529. System of telegraphic andtelophonic communication," L. МАІСНЕ. 
(Date applied for under Patents Act, 1901, May 30:0, 1906, being date of 
application in France.) May 80th. (Complete.) 


12,551. “Improvements in electric connectors or couplings." H. TURNER. 
May 80th. (Complete.) 

12,532. Improved contact spring or the like for electrical apparatus." 
DEUTSCHE TELEPHONWERKE G. m. b. H. (Date applied for under Patents Act, 1901, 
May 31st, 1906, being date of application in Germany.) May 30th. (Complete.) 


12,552. “Improvements relating to the measurement of electrical energy.“ 


Н. LEITNER. 


F. СохкАр and W. M. BnabsHAWw. (Date applied for under Patents Act, 1901, 


June 4th, 1906, being date of application in United States.) 
(Complete.) 


12,563. “ Improved method of, and apparatus for, rendering electrolytic 
copper homogeneous." La BociETE JULLIEN & DkssoLLK. (Date applied for 
under Patents Act, 1901, May 3186, 1906, being date of application in Belgium.) 
May 30th. (Complete.) 


12,578. Improvements in self-regulating electrical machines for alternat- 
ing or direct current.“ А, HEYLAND. (Date applied for under Patents Act, 
190], May 30th, 1906, being date of application in Germany.) May 30th. 
(Complete.) 

19,581. ‘‘ Improvements in and relating to electric furnaces.” J. B. 
TRILLON and Socix TER ELECTRO-CRIMIQUE DU GirrRE. (Date applied for under 
Patents Act, 1901, September 26th, 1906, being date of application in France.) 
May 30. Complete.) 

12,585. Improved apparatus for telegraphing type-printed messages.“ J. 
Haan. May 30th. (Complete.) ins 


12,588. Improvements in and relating to armatures." T. P. Srave. 
May 0th. 


May 30th. 


12,593. Improvements іп and relating to electric transformers." В 
F Co., LTD. (General Electrio Co., United States.) May 


12,624. Improvement in or connected ¿with arc‘ lamps." ; 
May 318. И 
12.633. Improvements in and relating to automatic switches for 


excessive current on circuits in which a variable current flows." 
May 31st. 


12,633. Improvements in methods of producing electric oscillations." 
R. C. GarLETTI. (Date applied for under Patents Act, 1901, January 99th, 
1907, being date of application in Italy.) May 81st. (Complete.) 

12.684. Improvements in methods of producing electric oscillations," 
R. C. GarLkErTI. (Date applied for under Patents Act, 1901, March 9th,. 
1907, being date of application in Italy.) Мау 8lst. (Complete.) 

12,685. ‘‘Improvements in or relating to wireless telegraphy.” R. C. 
GaLLETTI. (Dace applied for under Patents Act, 1901, December 29th, 1906, 
being date of application in Italy.) Мау 814. (Complete.) 

12,636. Improvements in or relating to wireless telegraphy.” R. С. 
GaLLETTI. (Date applied for under Patents Act, 1901, January 24th, 1907, being 
date of application in Italy.) May 31st. (Complete.) 

12,659. Improvements relating to electrically-controlled systems.” J.M.A. 
RivaLs. (Date applied for under Patents Act, 1901, June 1st, 1906, being date 
of application in France.) Мау 3lst. (Complete.) 

12,6604. “Improvements in multiple switches." О. T. Banks. Мау 318. 


12,702. “Improvements in and relating to the construction of containing 
cases for secondary cells." J.M. Roxkzs. June ist. 


12,709. Improvements in inter- communication telephone systems.“ H. Нгват 
and W. L. GuLLETTF. June ist. 

12,711. Improvements relating to electric conductors for use in connection 
with installations of electric light." G. Davis. June Ist. (Complete.) 

12,712. *''Unidirectional current from spark coils." L. B. Miter. June 
lst, 


12,747. Improvements in the electro-deposition of iron." 8. О. CowrzR- 
CoLES. June Ist. 
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free, 9d. (in stamps). 
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1905. 


Process oF ELECTRIC WELDING. L. З. Lachman. 23,077л. November l"th.. - 


(Date applied for under Rule б, Patents Rules 1905, October 8th, 1906.) 


1906. 


MANUFACTURE or ELECTRIC CABLES. C.'J. Beaver and E. A. Claremont. 8,38. 
c. @April 5th 


CONVERSION OF ALTERNATING TO CONTINUOUS CURRENT. W. L. Spence. 10,622. 
May 6th. 


ALTERNATING-CURRENT ELECTRIC Motors. F. Panga. 10,585. с 
applied for under International Convention, May 6th, 1905.); 

TELEPHONIC EXCHANGE Вүзткмв. H. H. Lake. (Stromberg-Carlson Telephone 
Manufacturing Co.) 10,5983. Мау 5th. 


TELEPHONE ExcHANOGE Systems. H. H. Lake. (Stromberg-Carlson Telephone 
Manufacturing Co.) 10,599. May Sth. 


ay Sth. (Date 


TELEPHONE ExcuaNGE Systems. H. H. Lake. (Stromberg-Carlson Telephone 


Manufacturing Co.) 10,600. May 5th. 


TrLEPHONE APPARATUS. Н. H. Lake. (Stromberg-Carlson Telephone Manu- 
facturing Co.) 10,601. May 6th. 


ELECTRIC Tait Lamps ков Motor-Cars. G. J. Jackson. 11,028. May П. 


TELEPHONE SWITCHBOARD Соко REEL, J. E. Kingsbury. (Western Electric 
Co.) 13,000. June 5th. 


ELECTRIC SWITCHES AND OPERATING MECHANISM THEREFOR. British Thomson- 
Houston Co.) (General Electric Co.) 18,415. June 11th. 


PREPAYMENT MECHANISM FOR ELECTRIC AND OTHER Мктквв. J. Allan. 14,849. 
June 22nd. 


APPARATUS FOR CONTROLLING AND OPERATING THE Points OF ELECTRIC RAILWAYS 
AND TRAMWAYS. W. H. Turner. 17, 28. July 5th. ° 


MIRRORS, AND IN ELECTRICALLY ILLUMINATING OBJECTS TO BE SEEN ТНЕВЕГК. 
E. P. Hides and H. Burrell. 16,156. July 21st. 


ELrcrRiíc Авс Lamps. F. Proctor. 16,668. July 24th. 
ANODES FoR ELECTROLYTIC PURPOSES. F. Greenfield. 16,870. July 26th. 


"ELECTRICAL CURRENT INTERRUPTERS. Felten & Guilleaume-Lahmeyerwerke 


Akt.-Ges. 17,843. August 18th. (Date applied for under International 
Convention, August 18th, 1905.) 


ELECTRIC GLow-Lamp HOLDERS, SPECIALLY APPLICABLE TO METALLIC CONDUITS. 
L. M. Waterhouse. 18,446. August 17th. 

ALTERNATING-CURRENT ELECTRO-MaAGneTs. Felten & Guilleaume-Lahmeyer- 
werke Akt.-Ges. 20,719. September 18th. (Date applied for under Inter- 
International Convention, Septeinber 30th, 1906.) 

CONTROLLERS FoR ELECTRIC ELEVATORS AND THE LIKE. K. R. Odman. 91,146. 
September 24th. (Date applied for under International Convention, March 
Ist, 1906.) 

CONTROLLING MECHANISM FoR ELECTRIC LIFTS AND OTHER Purposes. J. C. 
Etchells. 22,465. October llth. 


ELECTRICAL IGNITION or INTERNAL COMBUSTION Enoines. J. Lloyd. 23,152. 
October 19th. 


ELECTRIC DRIVING oF WINDING ENGINES IN CONJUNCTION WITH ToRBOo-GENER- 
ATORS, А. Aichele. 25,200. November 8th. 


Varoun-ELEcTRIC CONVERTERS. J. H. Von Keller. 927,076. November 2th. 
(Date applied for under International Convention, December 6th, 1906.) 


1907. 


Maonetic SEPARATORS, S. О. Cowper-Coles, 1,085. January 15th. 


ELECTRICAL SwitcHes. C. M. Dorman, R. A. Smith and Н. G. Baggs. 1,801. 
January 24th. 


TROLLEY WHEELS For OVERHEAD CONDUCTOR SrSTEMS OF ELECTRIC TRAMWATYS- 


AND LIKE Purposes. J. B. Hilton and A. Dawson. 2,055. February Ist. 


ELECTRO-MAGNETIC COUPLINGS FOR RAILWAY SiGNaLs, Biemens Bros. & Co. and. 


L. M. G. Ferreica. 2,748. February 4th. 


CURRENT COLLECTORS For ELECTRICALLY-PROPELLED VmHiCLES. Allgemeine 
Elektricitits Gesellschaft. 4,263, February 30th. (Date applied for under 
International Convention, February 28rd, ) 


MAGNETICALLY RELEASABLE Lockine Device ror MINERS’ LAMPS AND THE LIKE. 
O. M. Mailer, 65,849. March lith. 


ВРААКГНО PLUGS FOR INTERNAL COMBUSTION ENGINES. R. Bosch. 7,969. Marob 
26th. (Date applied for under International Convention, April 2nd, 1900.) 
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Vor. LX. JUNE 21, 1907. No. 1,543. 
ELEOTRICAL REVIEW. ELECTRIC TRAMWAYS IN GERMANY. 
vol. LX..] CONTENTS: June 21, 1907, (No. 1,543. 
"E a pins A GERMAN engineer in a recent number of the Street Rail- 
ramways in Germany.. А ; 
Mural Rees in i ош. 990 way Journal systematically reviews the status and prospects 
Tramways, Persi A and Power оре, 9 id ... 990 of German tramways. 
The Engineering Conference ‘ age .. 991 
. MP He says, to begin with, that most of the companies are 
Careless Workmanship 7 оо ш llo D $94 ina prosperous condition, although many of the same 
| pig ag A y ore Works — 2 0 595 concerns five or six years ago were making deficits. But this 
Wiring Cost of Small Hons es. 995 change from adversity to opulence was not accomplished 
0 шташ AM o i 985 before face values had depreciated enormously, and capital 
rep ga а Supply U—[— l . шө ae had been written down until the assets were more nearly 
8 Wes onde " TT TP T TP TT А 
Parliamentary .. 0s. ss 0 mee 998 represented by the new figures. We, in England, know some- 
% do т . 1002 thing of the causes which lead to this degradation of capital 
Business Notes 1003 employed in tramways, and there can be small doubt that in 
ee rindsbary Plant of the Kent it Electric Power С co. o. (ius, ion the most notorious current instance, a reduction of capital 
0 ove , 
City Notes 5 Bana, Ө * ш must be made.. In Germany the passing of a law in 1892 
Stocks ind an: "S к .  .. 1018 favourable to private enterprise resulted in а scramble for 
Bhare List o ectric ompanies TT 1019 me . i Vr c Ens 
Adequate Depreciation of Capital Expenditure by Municipal concessions which lasted for six years, the municipalities 
: e 8 p 8 the while laughing up their sleeves and ever squeezing more 
Air Slipper Brakes (ls. 1024 onerous conditions out of the promoters. Probably the pro- 
Electrical Plant at the Brownlow Hill Workbouse, Liverpool idis moters, as distinct from the merely operating, and suffering, 
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companies, made a fine pile while the fun lasted; but 
directly promotion and construction on the grand scale 
ceased, and the subsidiary business of working began, it was 
found that the preliminary estimates of the cost of 
construction and working were all wrong, and the 
falling sickness attacked the unhealthy concerns. The 
inevitable consequences ensued. Construction slackened 
and ceased, not because the promoter had repented of his 
sins, or become convinced of his foolishness, but because 
the public no longer danced to his piping. Maintenance 
grew worse and worse, not because the operating officials 
were incompetent, but because the money needed for repair- 
ing the material of construction was diverted for the pur- 
pose of repairing;credit. So the candle was burned at 
both ends until the crisis came. 

Anyone who is cognizant of the history of the B.E.T. 
will readily apply the parallel. First, the eagerness of the 
financier; then the blindness of а collection of pseudo- 
financiera, or capitalists by proxy; with that, engineers’ 
estimates subordinated to and complexioned by schemes and 
policies having no relation at all to engineering, except of a 
subterranean nature ; afterwards the actual construction by 
engineers trained and experienced in building steam rail- 
ways; and, last of all, the running by underpaid officials 
with insufficient material, handled by an inadequate staff ; 
with, ruling all, a cloud of forms—forms of paper lined 
and headed—which, being non-sentient, aim only at pre- 
venting money being spent ; for, say the financiers who rule 
the forms, to save money is to make it, thus overlooking the 
simpleat of home-truths—that money cannot be p into а 
closed purse. 

Reaction has arrived already, and re-construction must 
follow in its train, as surely as it did in Germany. 
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The fever of promotion and construction having passed, 
leaving the patient. healthier after convalescence than before 
the illness, more attention is being given to maintaining and 
improving the lines and rolling-stock, which has led to a 
reduction in working expenses. 

The uniform-fare system has been tried and discarded 
generally in favour of a higher zone fare, and this step was 
taken first by the municipally-owned tramways. 

The use of trailers on the German tramways is constantly 
increasing. | 

Whereas double-bogie single-decked cars were much used 
at one time, opinion has changed. gradually until single 
trucks with as long a wheel-base as possible, in one instance 
as much as 11 ft. 10 in., have almost superseded them. Air 
brakes have made little progress, some form of electric brake. 
being preferred even when two or more cars are coupled. 

Line lightning arresters are chiefly of the Siemens horn 
type, but the magnetic blow-out arrester developed by the 
G.E. Co., of America, is used largely on the cars. 

The trolley wheel is used far more than the bow, but the 
writer remarks that several companies have changed from 
wheel to bow, but none from bow to wheel. While 
admitting that the former is sound evidence of the advan- 
tages of the bow under certain circumstances, it should be 
observed that the expense of altering the overhead line for 
the use of the trolley wheel, when once it had been con- 
structed to suit the bow, would be prohibitive. 

New rails weigh from 80 to 120 lb. per yard, and the 
height is being increased from 6 in. to 7 in., and even 
8] in. | 

Where companies are concerned, municipalities are fond 
of insisting on asphalt paving, which is costly to maintain, 
and does not keep the foundations watertight ; but, when а 
city owns the tramways, it is tempted to make use of a more 
durable, if somewhat noisier, pavement, at least, on each side 
of the rails. | 

Rail joints are made chiefly with the Thermit process, or 


with the Melaun mechanical joint, and both cost about the 


same. 

At present there is a lack of standards in every direction, 
but it is difficult to see how a business which was not born 
so many years ago, and has been growing at a rapid pace 
ever since, could be expected to have settled down to standards 
which are the outcome of maturity. Nevertheless, the time 
has arrived when standards can be fixed without strangling 
enterprise and ingenuity, as we have seen in England, and 
the Germans are not generally far behind in matters of order 
and precision. Their overhead construction is all much on 
the same lines already, and а standard specification for track 
material has been adopted recently by the Street Railway 
Association, and may be read in the Street Railway Journal 
of January 5th. 

The use on cars of some sort of registering meter as a 
check on the consumption of energy is wide-spread through- 
out Germany, and wherever watt-hour meters, or mere 


current time meters have been installed, money has been 


saved. One day the English tramways, which have to pay 
14d. or more for the unit, will follow suit to their advantage, 
but at present, either from positive ignorance, or from slack- 
ness, or, in the case of municipal tramways, because the labour 
party is strongly represented in the Council, the progress made 
towards economy in this direction is not marked. 

The pernicious tipping system is in vogue in Germany, 
conductors often making as much out of tips as by their 
wages, and the best lines from the conductors’ point of 


view are those -which are used chiefly by the working 
classes. | : 
Speaking broadly, we gather that the financial condition of 
the German and Prussian tramways is somewhat better than 
that of ours, but they have had nearly five years longer in 
which to get over the ravages of the promoter, and their 
construction has not been as costly, on the average, as the 
construction of the British tramways. . Moreover, their 
ere rather brighter, for the majority are not owned, 
as in England, by the municipal authorities, and when onte 
an undertaking has been purged of ite original sin, and is 
in charge of enlightened and practical men, there is more 
hope of its financial success when run by a company than 
when owned and operated by the citizens at large. | 


1 NEXT week will witness the twelfth annual 
Engin с in Conference of the Incorporated Municipal 
Conference, Electrical Association, held this year at 

Sheffield, on the 25th, and three following 
days of this month. 

A casual perusal of the list of subjects to be discussed 
leaves one with an impression of modesty on the part of the 
executive, at least in comparison with recent years. We do 
not for a moment suggest that lack in number of subjects 
implies lessened value in the proceedings ; on the contrary, 
Jess paper“ and “ more discussion should be the order of 
the day on occasions of this kind. 

As to the subjects to be dealt with, the first day's pro- 
ceedings include a paper by Mr. R. L. Acland on the 
perennial question of electricity supply to outlying districte, 


a matter which, in one shape or another, has called forth 


many and diverse expressions of opinion. 

Passing over Wednesday, which will, weather permitting, 
be devoted to enjoying the scenic beauties of the Dukeries, 
and the more sober business of the annual general meeting 
on Thursday morning, the afternoon of that day is devoted 
to the reading and discussion of three papers, all on subjecta 
more or less apropos at the present time. 

Mr. С. E. С. Shawfield deals with the question of cheap 
power supply by municipalities ; he is, we believe, a “ whole 
hogger " who deprecates half-hearted measures and cast-iron 
systems of dealing with this class of business, and quite 
rightly. 

Mr. H. R. Burnett will deal with “the costs of, or 
charges for, electricity supply,” we don’t know which. Both 
subjects are important and have been freely discussed on 
previous occasions; their inter-dependence is a difficult 
question to decide, and sinks into insignificance їп com- 
parison with the greater commercial question of systems of 
charging. | 

Mr. С. H. Yeaman introduces the important question of 
depreciation, a matter which we ourselves have never 


to urge on municipal undertakings and others, and which 


electrical committees, under pressure from their engineers; are 
beginning to appreciate at its true significance. | 

In another part of this issue two municipal engineers 
discuss at some length the same question, on lines which, we 
believe, meet with general acceptance. Mr. Yeaman's con- 
tribution will, however, be welcome, if only as a reminder, 
on an appropriate occasion, to those members who have во 
far neglected the matter. | | 

To Friday morning are reserved papers by Mr. R. 
McCourt on the value of photometry in central station work, 
and by Mr. A. J. Cridge on alternating-current distribution. 
Both subjects are of interest, photometry especially. The 
value of the photometer in central station work, when pro- 
perly handled, cannot be disputed, except, perhaps, by the 


committee-man with an eye for public lighting ; and, if only 


becanse it is revealing to us the long-standing delinquencies 
of the common glow-lamp, it is commercially worth its weight 
in gold. | E : 
One cannot help a feeling of surprise that in Sheffield, 
with its wealth of important industrial concerns, only 
one of the latter should be open to the visitors on thi 
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auspicious occasion, although that one, Messrs. Vickers, 
Maxim’s works, leaves little to be desired. , 

In conclusion, we wish the Association every success in its 
forthcoming convention, which, under the presidency of Mr. 
S. E. Fedden, will doubtless prove fully as interesting and 
instructive as its predecessors in years gone by. 


Tram Ways, E „ 

Railways, Railways, and Power Companies is issued 
and Power with this number of the ELECTRICAL 
Companies. Review; we trust that it may prove 


useful to our readers. Although the rate of increase has 
fallen off, the number of tramways nevertheless shows fair 
progress. We regret that the number of railways is 
unchanged, but several which were not in operation at this 
time last year are now open for traffic. We hope that in 
the future — distant, it may be this section will become at 
least as important us the tramways section. There are a few 
additions to the list of power companies, representing under- 
takings already in full swing; unfortunately, some of the 
older projects are still dormant. | ES 

We tender our hearty thanks to the managers of these 
various classes of undertakings for their kind assistance in 
the collection of data; for various reasons it is not always 


possible to obtain the desired information, but it is а 


pleasure to state that, an extremely small percentage of such 
cases occurs in connection with this Table. 


і 


THE ENGINEERING CONFERENCE. 


THE fourth Conference of the Institution of Civil Engineers 
opened on Wednesday last, with an inaugural address by 
Sir Alexander Kennedy, the President of the Institution, 
the only fault of which was that it was too short. Yet that 
fault was really a merit, for the Conference was anxious to 
get to work as speedily as possible ; moreover, it was well 
that the President should set an example of the brevity and 
relevancy which he commended to the notice of his audience, 
enforcing the commendation with a command to attend to 
it under penalty of prompt suppression by the sectional 
chairmen, whether for discursiveuess or irrelevance. The 
keynote of the address was the catholicity of the aims of 
the Institution, a note that he found in ite Charter. 
With some ingenuity Sir Alexander contrived to read 
into the charter of 1828 many things, such as 
railway and electrical engineering, which, not then being 
invented, could not be included specifically. Railways were 
supposed to be implicitly and prophetically included under 
traffic, and electricity under a general clause relating to 
machinery of all kinds. Since the Civils included in their 
programme all and every kind of engineering, it followed 
that no expert in any branch should be outside the fold, and 
if any member knew of such an anomaly, his plain duty was 
to point out to such expert his untenable position, and to 
bring the straggler into line with the rest. | 

The very catholicity of the- Institution, however, led to a 
danger of narrow exciusiveness against which Ше President 
watned his hearera. No man could be an expert in all 
subjects, and there was a danger that each would attend 
only to papers in his own branch, and. so miss 
one of the main advantages of the Conference. By 
Wandering from section to section, the members not only 
escaped from their narrow -groove, but found out how very 
interesting those other branches were; and, incidentally, 
discovered how much easier it was to dogmatise in others’ 
business than in one’s own. Turning to the programme of 
the present Conference, Sir Alexander Kennedy pointed out 
that it passed even the wide and catholic aims of the Insti- 


tution by including matters that were not directly engineer- 


ing. He instanced the paper on “ Harbour and Dock 


OUR annual Table of Electric Tramways, ` 


Requirements as Affected by Development of Shipping,” as 
lying outside the range of engineering and dealing rather 


` with a larger matter of mercantile policy ; the paper on 


* Hlectro-Metallurgy,“ which brought in chemical questions, 
and that on “The Action between Rail and Wheel," a 
question of pure physics, little understood though of con- 
stant occurrence; while Mr. Barstall’s paper оп “ Main- 
tenance Charges dealt with finance. 

The charge had been brought against the arrangement of 
the sections that the order was illogical ; that ships were 
known before railways, or harbours, docks and canals; and 
that mining and machinery also preceded shipbuilding. The 
reply was that the order was at least in accord with that 
adopted in the charter. True, there were then no railways, 
but these came in under the general head of roads. It was 
remarkable that, whereas in the early days of the Institution, 
people thonght they had little to learn about road-making, 
that was now one of the subjects most hotly debated, not 


: only by engineers, but by the omniscient writers in the Press, 


and even by its correspondents. The address closed with a 
reference to the plan of proceedings. The papers would be 
merely notes, read within 10 minutes, and intended but as 
introductory to discussion. The chairman would exercise 
despotic authority and repress any speaker who failed to 
be brief and to the point. А few minutes would be 
allowed to each opener for reply on the discussion. The 
afternoons would be given up to visits to the various works, 
and arrangements had been made for verbatim reports, to be 
corrected by the speakers themselves, provided they were 
‘prompt in returning the proofs. | 
It is obvious that the success of the excellent plan laid 
down depends largely on the tact and discretion of the 


chairmen of the several sections. The rule of brevity can 


hardly fail to be observed, for the limits of time are inexor- 
able; but relevancy is another matter. The first paper read 
in Section VII was hardly really discussed at all. Of those 
who professed to discuss Mr. A. C. Swinton’s ** Electrical 
Transmission Gears on Motor Vehicles, scarcely one referred 
to the author’s plan. The rest had each his own way of 
doing the same thing, which he talked about so long as 
he was permitted. Below will be found articles on some 
of the papers already read. Abstracts of other papers, 
and of the discussions arising from them, will appear 
in due course. The programme of the Conference 
covers a great variety of subjects, and well bears 
out the claim of catholicity made by the President on 
behalf of the Institution. It is impossible that these 
matters can be discussed for three days by those best 
qualified to pronounce an opinion on them without some 
advance in knowledge on the part of the audience, and 
some gain in breadth of conception and mutual tolerance 
in those who take part in the debates. 


Steel Specifications. 


Mg. C. P. SíANpBEROG, M. Inst. C. E., on Wednesday, in 
Section I ( Railways), revived the discussion, which has long 
been in progress, upon The Chemical Composition of 
Steel Rails and Latest Developmente," and the question as 
to whether the drawing-up of the specification should not be 
left entirely to the manufacturer. Although Mr. Sandberg 


confined his remarks principally to steel rails, users and 


manufacturers of steel for other purposes will be interested 


in the general conclusions arrived at, and the arguments 


brought forward. | 

In the first place, it must be clear to all that as the 
engineer is the adviser of the user, and is responsible for the 
application of the material for the special purpose for which 
it is to be employed, hé must, therefore, specify the 
requirements. 

For instance, in the case of chilled cast-iron wheels for 
railway purposes, the principal clause in the specification 1s 
that stating that the manufacturer must guarantee to replace 
any wheel failing to run a certain number of miles; this 
ensures the maker's using all precautions as to the method of 
manufacture and chemical composition, in his own interests. 

A consulting engineer for a railwuy requires that the rails 
shall be capable of carrying a certain load, and shall give 
satisfactory service for a reasonable number of years, but 
how this result is to be attained does not enter his province. 
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The physical properties of the material are all that affect 
the engineer; it rests with the maker to provide the specified 


quality by attention to chemical composition, method of 


manufacture, and such points as rolling rails from large or 
small ingots, the temperature at which the changes in section 
are brought about, and all other details involved in pro- 
ducing the finished article. | | 

If steel were а homogeneous substance and if its physical 
properties were entirely controlled by its chemical composi- 
tion, the matter would be quite simple, and would have 
been reduced to standard long ago, but this is very far 
from being the case. 

Another important point to be borne in mind is that the 
experts employed by the steel manufacturer, through 
practical experience and the numerous testa applied, во greatly 
in excess of any tests which the engineer can be cognizant 
of, are far better qualified to judge the most suitable com- 
position and mode of working for the material available, 
than could be the case with an engineer. In regard to 
chemical composition, the steel maker places much more 
reliance upon results obtained from a small sample ingot, 
representing each cast, than from drillings taken from any 
portion of the finished article. When а rail in service 
proves unsatisfactory. breaks, or i8 too soft and wears badly, 
chemical analysis is frequently resorted to, to show the cause of 
failure ; however, the results would most probably be mis- 
leading, and of little value, for the reason already given, that 
the material is not homogeneous. Even if the results of 
analysis were truly representative, in the absence of other 
particulars as to treatment in the course of manufacture, &c., 
very little reliable information could be gained. 

Probably the most effective criterion for steel for any 
purpose to which it is to be applied is а series of physical 
tests, added to which should be а guarantee in regard to 
efficiency in actual service ; so that the question arises as 
to whether effective physical tests can be devised which 
will provide more information than the usual falling-weight 
test, and the tensile test. | 

The determination of the elastic limit might be more fre- 
quently applied, but, in any case, the limiting range, mini- 
mum and maximum, should be arrived at by engineers and 
manufacturers acting in conjunction. 

For the elastic limit, breaking stress, elongation and con- 
traction at point of fracture, more reliable results would be 
obtained if the test specimen were prepared from a special 
small ingot representing the cast from which the steel was 
to be rolled, while the falling-weight test could be used as 
a guide to the care taken at each stage of the processes of 
manufacture. 

To give only one instance of the want of uniformity in 
composition, drillings taken from different parts of a single 
large ingot were found, on analysis, to vary in carbon con- 
tent from 0°37 to 0°92 per cent., representing a variation 
in tensile strength of from 39 tons to about 95 tons per 
sq. in.; if this ingot were rolled into the form of a bar or 
rail it would still be made up of metal varying to the same 
extent, and while the representative test ingot might give 
4? tons under test, drillings for analytical purposes would 
vary in composition as shown, although the rail might givea 
satisfactory drop test at any part of its length, providing a 
reasonable range for deflection had been decided upon. 

It may safely be asserted that if, from the introduction of 
steel as a material for rail making and structural purposes, 
all tests and analyses had been carried out in independent 
test houses, the specifications now in vogue would never have 
existed, and if this question were thrashed out, the result 
would probably be of great advantage to both users and 
manufacturers of steel. 

For such purposes as railway rails, bridges, axles, steam 
boilers, shipbuilding, tinplate manufacture, and all other 
instances where the quantities of metal required are suffici- 
ently large to permit of the cost of chemical and physical 
testa being applied to determine the properties, and control 
the manufacture, steel of varying and special composition 
to suit each application can be taken full advantage of. Out- 
side the range indicated, however, steel assumes а very 
different character, and the very fact that it is capable of 
being manufactured, either by accident or design, in qualities 
varying from the mildest to hard steel capable of tempering, 


and of being greatly affected by the treatment to which it is 
subjected in manufacture, instead of being an advantage to 
the users of small quantities, forms а serious obstacle to ita 
employment. 

As long as wrought, or malleable, iron was the only 
material available for use in engineering shops, its fairly 
constant quality rendered the determination of the pro- 
portions of the different parts of a structure a compara- 
tively easy matter. 

The writer, aftera number of years in a large steel works, 
during which time he had become thoroughly acquainted 
with both the manufacture and properties of all the various 
classes of steel capable of being produced, having, in fact, 
been for some time chief of the chemical and testing depart- 
ments, entered upon an appointment in an engineering works, 
and naturally expected that his extensive knowledge of the 
peculiarities of steel would be a considerable asset. 

About the first thing to which this knowledge was applied 
was the preparation of specifications for the materials to be 
used in the manufacture of the firm's specialities—steel, 
wrought-iron, cast-iron, &c.—to enable quotations to be 


obtained and estimates to be prepared, &c. 


In regard to wrought-iron, the manufacturers and mer- 
chants would none of them have anything to do with quoting 
on analysis ; as for steel, though а large steel works was 
situated in the same town, they **could not quote for such 
small parcels," so that it.became necessary to rely upon 
merchants. To make a long story short, the only class of 
steel, which any but important firms, controlling orders of a 
sufficiently large quantity of material to allow of the extra 
cost of selection, testing, &c., can make use of in a general 
way and with some confidence, is mild steel. 


A System of Audible Signalling on Railways. 


The paper by Mr. W. Dawson, read in Section I on the 20th 
inst., is a compressed statement of the need for supplementing 
the ordinary visual signals in use on railways, and includes 
a somewhat sketchy description of the form of apparatus 
now undergoing trial on the Great Western Railway. 

The paper contains evidence of hasty compilation, and 
some of the statements made savour of special pleading. It 
is possible that the opinions expressed in the first two para- 
graphs of the paper will not meet with universal acceptance. 
In saying that the present system of visual signalling is 
satisfactory in clear weather, either by day or by night, the 
author seems to ignore altogether such occurrences as those 
of which the accident at Slough, some years ago, is typical ; 
and when, in the same paragraph, he affirms the necessity 


for supplements during fogs, he, by implication, restricts the _ 


usefulness of such apparatus to exceptional atmospheric con- 
ditions. It is not necessary at this date to recapitulate here 
the reasons for considering such supplementary indications 
as being of the highest importance under all conditions, a8 
they have been put forward in these columns on many occa- 
sions. To those who are acquainted with the limitations of 
human nature, the conditions under which railways are 
operated, and the disastrous results which have taken place 
—or have nearly taken place—from some slight deviation or 
inattention, it is unneceseary to restate the case for the useful- 
ness of additional aids to the drivers of trains even under 
normal conditions. 

In the second paragraph the author makes two important 
statements :—That railway officers and the inspecting 
officers of the Board of Trade are agreed that (a) any device 
which does not give a distinct audible ** danger ” signal, and 
a distinct audible “ all right ” signal, will not be satisfactory ; 
and (b) that the devices must not depend upon electricity to 
give the ** danger ” signal. 

It may, possibly, be news to many railway officere— 
particularly to those who may be engaged in this class of 
work—to hear that they have subscribed to these opinions ; 
and considering the well-known and highly commendable 
caution of the Board of Trade inspecting officers in com- 
mitting themselves to expressions of opinion on abstract 
subjects, it is possible that the statements may be news to 
those gentlemen algo. Audible signals for either “оп” ог 
“off” indications are no novelty, as anyone acquainted with 
proposals and accomplishments is well aware. As a means 
of calling attention they are excellent, but once they aly 
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stopped, they leave no indication for verification, and the 
driver's memory and knowledge of the situation must be 
relied upon in the journey towards the “ stop ” signal. The 
true function of the audible signal is to call attention to the 
real indication for the position of the signal to which 
approach is being made. If the line distant signal (in 
being) is being indicated, the audible indication should be 
given before the line signal is reached. In such a position 
it acts as a warning of locality, and if a standard distance is 

established the driver knows between what limits he must 
specially look for the line signal. Under such circumstances 
his attention is forcibly called to the fact that he is approach- 
ing a signalling point where he should be on the alert. If 
the line distant signal has been dispensed with, the signal to 
be indicated to the driver is the. first stop signal—the 
Home. In any and every case it is desirable that a 
permanent indication of the last indication received should 
be retained. | | : 

Probably the most surprising statement in the paper is 
that in which we are told that electricity should not be the 
medium through which the “danger” signal should be 
given. Looking at the commendation given to the system 
employed by the Great Western in a paper in which this 
statement is made, it might be thought that electricity 
played no part in giving that indication, and the impression 
would certainly be confirmed by the wording of the third 
paragraph on page 2 describing the operations by which the 
* danger " signal is given. Reading this paragraph without 
further knowledge would indicate that the lifting 
of this rod opens a small steam whistle fixed in 
the cab of the engine" directly. Ав а matter of 
fact, the mechanical motion merely opens a small switch 
in a normally closed electric circuit, and the opening 
of the circnit liberates the armature of an electromagnet 
which controls the valves of the steam whistle. Why should 
there be so much distrust of а medium which is used in а 
system which the paper commends so highly for giving the 
“danger” signal? Electricity, moreover, is used to give the 
“off” signal, and who will undertake to define in what degree 
that signal is less important to the efficient working of a 
railway than the ** on" signal? How long could any system 
hope to keep its place if it could not be depended upon to 
transmit the “off” indication to the drivers of trains? 
How long would any railway company submit to the inevit- 
able delays to traffic that would result from missing the 
“off” indications? With the highly organised, fast-running 
traffic, making connections for diversions to every part of 
the country, and depending essentially upon punctuality, 
running to booked time is imperatively necessary. No 
railway company could, or would, put up with delays intro- 
duced from canses such as seem to be the bases of the dis- 
trust exhibited in the paper. Advocates of electrical trans- 
mission might point out that, in the system advocated, it 
would seem possible for breakage of the lifting mechanism to 
take place in such a way as to prevent operation of the 
switch, and for proof of breakage of even considerable masses 
of metal under similar circumstances of use, they could 
point to actual occurrences. They could also point out 
that the more powerful the control acting upon the 
striking part, the greater the stress sustained thereby, 
when the other party to the impact is rigid. The blows 
sustained are very severe. A train running at 70 miles per 
hour passes over 111 ft. per second. The effective time of 
contact cannot therefore be more than half a second, and 
with a curved bar may not be more than one-third of a 
second. Jn that time the shoe has to be raised, and the 
arrangements must necessarily be such as to prevent the 
energy of the movement taken up from being transmitted to 
the switch. A powerful control is, therefore, necessary, and 
the blow sustained by the shoe, or contact-making device, is 
necessarily increased, and the chance of breakage multiplied 
accordingly. The Great Western system, in so far as contact 
18 concerned, is designed on lines which have been recognised 
for some time as liable to failure under numerous great 
stresses, and abandoned accordingly. . Experiments on the 
North-Eastern Railway, which have been carried on for 
about 18 months with apparatus of a different character, 
have not had such results as to engender suspicion of the 
reliability of electrical action of the character indicated in 
the paper. Excellent results were obtained when the contact 


bars were almost buried in snow, and when their surfaces 
were covered with frozen snow. 

The paper leaves a good deal to be inferred as to the direction 
in which other requirements in connection with railway 
signalling are provided for. For trains approaching junc- 
tions it is imperative that the driver of a fast train should 
know that the proper line has been prepared for him to go 
forward. Ifthe wrong road has been prepared, and he is 
turned sharply to one side, the conditions which actually 
caused the accident at Grantham will be repeated. 

It is also desirable for good reasons that the signalman 
should know that the apparatus under his care are in good 
working order and giving the signals which he expects them 
to be giving. Much time may be unnecessarily lost by the 
driver getting a danger signal at the distant signalling 
point, and crawling to the home signal prepared to stop, to 
find that the “all right" signal had been given by the 
signalman immediately after he had passed the distant 
signalling point. 

The Great Western Co.’s system is ingenious, and shows 
good work up to the point to which it has been carried ; 
but if, as stated by its advocate, there were something required 
from such apparatus which electricity could not be relied upon 
to perform effectively, the conclusion would be forced upon us 
that railways would be better without it, seeing that electricity 
plays the principal part in every operation. Our opinion, 
however, is the exact opposite. There seems to be no reason 
why electricity should not do everything that may be re- 
quired, given careful design of apparatus, such margins as 
are required in all engineering work, and the maintenance 
that such apparatus is entitled to. Without these essentials 
no system can be successful. 


Electrical Pumping. 


The short paper read in Section VI. (Waterworks, Sewer- 
age and Gasworks) on Wednesday by Mr. Charles Hawksley 
and Mr. Henry Davey upon the “Comparative Cost of 
Pumping by Steam, Internal-Combustion Engines, and 
Electricity, based upon Actual Working,” is not too short 
to include a severe attack upon electricity as a motive power 
in pumping. Indeed, the paper may be said to be nothing 
else but a severe though superficial attack. The paper, 
judged superficially by one not acquainted with electricity, 


‘would lead to the conclusion that the attack was well 


founded. However, fair bases of comparison have not been 


taken. Every electrical engineer would at once concede that 


if he were given the problem of pumping at some water- 
works with an absolutely steady load, he would put down a 
steam pump instead of an engine, dynamo, and geared pump 
driven by а motor, and would agree that the conversion 
losses and capital outlay which would be incurred in the 
latter case would not be sound engineering. But every 
electrical engineer would strongly demur to the broad state- 
ment advanced by the authors that “ electric pumping plant 
cannot be economical in fuel, as compared with steam 
pumping engines of moderate economy.” 

That electrical pumping from a power supply station is an 
economical practice is well established by recent ex perience on 
the north-east coast for pontoon and dock pumping, where 
demands are irregular and the stand-by losses of separate 
boilers prohibitive. In colliery work also the high-lift 
motor-driven centrifugal pump possesses an economy and an 
жы щш which steam-driven pumps cannot conceivably 
equal. | 

Such papers ag the one before us should really induce 
central station engineers to retaliate upon the generalities of 
Mr. Hawksley and Mr. Davey by adventuring upon the field 
of pumping. Sewage works are a case in point. There the 
heavy dry-weather day flow takes place during times of light 
loads at the central station, and the flow during the evening 
peak is quite small. Further, the storm-water flow can be 
tackled more economically by obtaining power from the 
generating station than by maintaining stand-by engines 
and boilers at the sewage works. Borough electrical engi- 
neers seeking to improve their works load factor should set 
about the conversion of the borough civil engineers, and get 
their motors installed for the purpose of driving pumps 
when sewage works are extended or are re-modelled. 
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CORRESPONDENCE, 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


The Electrical Trade. 


I have read with great interest the trenchant article by 
„Agnostic“ on the present state of the electrical industry, 
and am in agreement with him on most points. While 
recognising that it is, in the main, a brief for the electrical 
contractor, one cannot but admit that the writer's remarks 
are, mostly, but too well justified. The control exercised by 
consulting engineers, either openly or covertly, is little short 
of a scandal, and inthe senior branch of engineering would 
not be tolerated. When one sees specifications drawn up 
obviously with a view to favouring particular manufactures, 
one cannot wonder at the petty malpractices of those lower 
in the professional scale than the trusted consultant. The 
case of the manufacturer, fighting in the last trench, so to 
speak, by working for no profit, is easier to understand, and 
except for the fact that he often eliminates the contractor by 
treating with the user directly, he is not to be blamed by 
any bat those unfortunates who have money in his con- 
cern and the equally deluded professional men who have 
taken service with him, thinking that loyal work would 
mean security of tenure. 

Municipal trading in our industry has never become very 
serious except in one large town, chiefly by reason of the 
want of Parliamentary powers. In this connection it must 
be admitted that where the local contractors are worth their 
salt, there is no hankering after such powers on the part of 
a sensible supply engineer. 


It should not be forgotten in connection with low prices 


for contracting work, that a certain contracting company, 
which has undergone almost as many changes as a chameleon, 
was largely instrumental in bringing these down to an 
unprofitable level in many towns. 

Most of the unprofitable business is done with other 
people's money. Verbum sap. | 

Where I am at issue with your contributor is in his 
remark that Preference would not do the trade good. I 
think I can вһо the fallacy of this from his own article. 

How are the manufacturers to raise prices and keep them 


up when they are subjected to unfair competition from 


abroad? Because, in spite of the implication contained in 
“ Agnostic's " remarks on this point, the foreigners do send 
us some good stuff in all lines, and what is more, a lot of 
this finds a permanent home here on a price basis. We are 
not pre-eminent in everything, and I do not suppose that 
“ Agnostic" is unaware that such is the case. It is only 
that he has changed his point of view from the general to 
the particular at this stage, and he concludes that protection 
would not make much difference to the contractor, as such. 
With regard to the dictum that municipal engineers are 
rarely business men, I may say that I know the majority 
of them and do not agree with him. In many cases their 
business aptitude has no chance of developing, owing to the 
‘cast-iron régime imposed on them by their quasi superiors. 
In some directions they do show & want of the proper com- 
mercial spirit, notably in failing to offer lighting during the 
daylight hours at somewhere near the price of energy for 
_ power. 
Ubique. 


The further correspondence published this week is interest- 
ing and calls for some reply. 

* Fair Play " writes in defence of the consulting engineer 
and refers to the instance given in my letter, where there 
was no consultant employed. Allow me to give two out of 
many other instances in South Wales where a consulting 
engineer was employed. 


In one case ten firms tendered for an electrical equipment, · 


and the prices varied between £2,050 and £3,150 for the 
вате job, to specification. The lowest tender was accepted, 
and the firm, although a good one, will certainly lose £500 
on it, and it remains to be seen how they will carry out the 
work. 


In another instance, for a motor equipment, eight firms 
tendered at prices between £330 and £650. Again 
the lowest tender was accepted, and by a firm with a 
good reputation. It is now 11 months ago, and 
the order has not yet been satisfactorily executed. In 
fact, the firm have now written to say that it will cost 
them £500 odd to carry out the contract, in addition to the 


cost to date, and they ask the engineers to give them this 


extra price! "This is evidence that & consulting engineer, 
with all his powers, cannot prevent а contractor from com- 
mitting suicide. 

Verily, they are all fools, the buyer for accepting a tender 
at a price, which he must know is absurd ; the contractor for 
accepting an order at a loss; and the engineer for allowing 
such a suicidal policy, which must reflect on his reputation. 
I repeat, the electrical trade in South Wales is like unto an 
intoxicated youth staggering with uncertain steps to an 
unknown destination! Take three sodas, my boy, and go 
to bed, aud on the morrow, go out and watch the manly 
strides of your more temperate cousin the motor-car industry. 
55 the meantime, it is no use arguing with you; you are 
drunk. 


An Interested Spectator. 


I had hoped that some abler pen would have replied to, 
or entered a protest against, the remarks of your contributor, 
* Agnostic,” on the subject of Protection. 

I dislike baving my technical reading mixed up with 
politics, but if it has to be so, let the politics be supplied 
by someone who knows," and not by an Agnostic,“ as 
your contributor somewhat unfortunately, but, as regards 
politics, apparently correctly, calls himself. 

He, however, convicts himself in his letter, when he draws 
attention to the organisation of the cable makers as an 
example to be followed. 

If he will refer to your issue of May 31st, page 901, he 
will see that during April we exported £43,042 worth of 
cable to the different foreign countries, but we imported 
from Germany alone £42,543, or only £500 less than our 
total exports, and the total imports of cable amounted to 
£61,765. 

It so happens that this is the highest import figure in 
your list, and it applies to what, I believe, your contributor 
is correct in saying is the best organised section of our 
industry. 


М. J. E. 1. 
Wolverhampton. 


CoRRECTION.—In the letter of Believer” on “The 
Electrical Trade” on page 953, last line but one, first 
column, а small but important error occurred. For “ elec- 
trified factories” read“ non-electrified factories.” —Eps. E. R. 


Careless Workmanship. 


As manufacturers of electrical accessories, we note, with 
regret, that a matter showing considerable want of thought 
amongst contractors, art metal workers, platers, &c., is now 
greatly on the increase. 


We refer to the treatment electrical accessories receive’ 


when any special bronzing has to be matched, or plating 
work done, more particularly in regard to switches, wall 
connections, &c., and think it is about time some protest was 
made, as otherwise decent workmanship and materials 
become spoilt. | mE 

It appears that when plating or any special finish is 
required, the whole article is plunged into the cleaning, 
plating, or bronzing bath, as the case may be, without 
thought as to the ultimate result, instead of separately 
treating the parte before they are assembled. 

These hot, corrosive, acid and alkali solutions remove the 
protecting coat of tin from steel springs and produce rust, 
creep under terminals, contact springs, and between insulated 
surfaces, &c., the ultimate result being verdigris or oxide, 
which produce a rotting of the parts, resistance, heating, and 
consequent breakdown of insulation, besides rendering the 
user liable to shock; in addition to these defects, the articles 
present, a very dilapidated appearance, discrediting those who 
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are in no way responsible for their inefficient finished condition. 
The client pays an extra price for a special * finish," but it is 
obvious that һе obtains instead an inferior article where such 
methods are in practice, and we cannot think tbat architects, 
consulting engineers, or their clients, are aware of the 
prevalence of this haphazard method of carrying out their 
instructions when dealing with what would otherwise be 
decent material. We would respectfully suggest thata closer 
inspection be made of the metal parts of finished goods, 
when such slipshod work would be quickly brought to light 
and the blame placed in the right quarter. 
A. P. Lundberg & Sons. 
London, June 11i, 1907. 


Electrically-Driven Cement Works. 


Referring to the article published in your issue of 
May 17th, re the above, allow me to call your attention to & 
slight misstatement which appears therein, namely, “ that 
this is the first cement plant in this country to be electrically 
driven throughout.” It may interest your readers to know 


that in 1900, Messrs. Mather & Platt, Ltd., of Salford Iron 


Works, Manchester, supplied the complete electrical plant 
for driving a large cement works at Swanscombe, which is 
now controlled by the Associated Portland Cement Manu- 
facturerz. At a time when so much is heard in the Press 


regarding the backwardness of the British manufacturers. I 


think this should help to show that Englishmen are quite 
capable of, and do successfully compete with foreigners, 
although they do not continually call attention to it in the 
Press. I understand that this firm with whom, until 
recently, I have had the honour to be connected, have gone 
a step farther and beaten the Americans “on their own 
ground," by securing, against the latter's very close com- 
petition, a repeat, order from the Montreal Water and Power 
Co. for а motor-driven centrifugal pump, capable of deliver- 
ing 10,500 gallons of water per minute against а total head 
of 375 ft. The motor of this set is of the three-phase type, 
capable of developing 1,800 B. H.P., when working from a 
2,200-volt 60-cycle circuit. Both motor and pump are 
being constructed at Manchester. 


London, E.C., June 12th, 1907. 


[We are aware that many cement works in this country 
are largely electrically-driven, but electrical driving through- 
out appeared to us to be a novelty. Strange to say, 
British manufacturers as а rule not only do not con- 
tinually call attention to their achievements, but are apt to 
show a reticence regarding them which presents a sharp con- 
strast to the attitude of their foreign rivals. Whether the 
American or the British policy pays best is obvious from the 
results, Regarding Canadian trade, the fact that Americans 
regard it as their own ground is only too sadly true ; our 
manufacturera, instead of crowing over an occasional scrap 
from the feast, ought to secure the bulk of the trade.— 
Eps. E.R.] Е 


Frank Р. Spicer. 


How to Buy a Motor. 
I was both amused and interested by the article by Mr. 


‘Ben Frank, appearing in your issue of the 7th inst., which 


claims to be “ based on facte." In this the writer says: “І 
don’t usually see travellers,” and herein to my mind lies the 
moral of the whole story. 

It does not appear quite clear whether Mr. Ben Frank is 
an electrical contractor or otherwise, but apparently he is not, 
though he got a discount! Still, why not see travellers ? or 
depute some qualified person to do so. 

Manufacturing firms cannot always keep the trade con- 
sumers conversant as to what they are doing by means of 
silly letters and circulars, moreover as these generally go 
straight to the waste paper basket there is little use in sending 
them. Money is better spent by employing a * traveller "— 
Who as often as not is a thoroughly qualified and experienced 
engineer—for the purpose. If the heads of firms will not 
see these gentleman, they cannot expect to be au fait as to 
what is going on, or as to how their needs might be met. 
Space will not allow of the matter being fully dealt with here, 
but it is to be hoped that Mr. Ben Frank and others will 
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profit by the moral, and, in fature, see travellers, or some 
of them, and thereby do unto others as they would һе 
done to. A little time so spent will be well repaid. 

Notone. 


Wiring Cost of Small Houses. 


The members of the West Ham Electrical Contraetors' 
Association have read with some interest, not to say amuse- 
ment, the correspondence of the past few weeks in your 
valuable journal. I am instructed to reply as follows :—1% 
may surprise your readers to learn that while Mr. Seabrook 
professes that the contractors are not “hampered in any 
way " by the electrical department of the borough, it has 
been the unfortunate experience of most of them to lose 
orders wholly through the department, for as was stated by 
a consumer to a contractor who applied for orders for 


, metallic filament lamps, * I have only to grumble enough 


and I can get them for nothing." This, after Mr. Seabrook 
has promised the contractors not to sell lamps at all. 

The Corporation are also supplying arc lamps, carbons, 
and executing repairs for congumers, to say nothing of many 
instances where the department has actually taken work from 
the contractors and executed it themselves at a figure so low 
that no contractor, however © cutting," could possibly com- 
pete. How can the engineer to the Corporation say that he 
is“ helping the contractors,” being cognizant of these facts? 
Surely, it cannot, be that һе means he is helping them to 
find work in other boroughs where there are regulations and 


restrictions. М 
Edw. W. Jackson, 


Hon. Sec., West Ham Electrical 
Contractors’ Association. 


London, E., June 17th, 1907. 


Making Calcium Carbide in Ireland. 
The editorial comment on this matter, was that probably 


some of their readers knew of sites where 100 H.P. could be 


had in Ireland. I am prepared to guarantee that within three 
months I will find at least 100 sites where 100 H.P., and 
over, can be obtained in Ireland ; also that cost of harnessing 
same shall not exceed £7 12s. 6d. per horse-power obtained. 
This can be even more easily accomplished in Scotland, 
though almost impossible to accomplish in England. 

Remarkable to say, a few years ago I had the option of 
a 500-H.P. site for £50 per annum—this works out at just 
28. the horse-power. This site is almost ideal in many 
respects ; first of all it can be harnessed, weir, power house 
and turbines inclusive, for £5 the horse-power, therefore, 
rent, interest on capital and cost of up-keep would be well 
under £1 the H.P.-year. This site, which is now on the point 
of being acquired for the making of calcium carbide, is, I say, © 
almost ideal, being but a few miles from Manchester, and 
in direct touch with sea-going vessels. Buxton lime, 99 
per cent. Ca., and I believe, the best in the world for the pur- 
pose, can be delivered on the premises at 128. per ton. 

I have data to show that it is quite possible to manufac- 
ture calcium carbide, under these conditions, at £5 per ton, 
probably below. Your querist would, I think, be wise in 
joining us, unity is strength; 100 H. P. is certainly too small 
to produce calcium carbide commercially. 

| W. Antrobus. : 


Manchester, June 11th, 1907. 


P.S.—See my letter, ELECTRICAL Review, May 10th, 
page 760. 

[Our comment was not that which is stated above; we 
said there were large water-powers available in Ireland, and 
that perhaps some of our readers knew of electrochemical 
processes which could be carried on with as little as 100 H. p. 
—Eps. E. R.] | 


The Literary Engineer. 


In the issue of Tue ELREOTRICAL Review of May 31st, 
you printed a very interesting article upon the above subject, 
by A University Lecturer," in which the writer of the 
article declaimed somewhat strongly against some of the 
Writing upon engineering subjecte that is turned ont at the 
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present day. With a great deal of what the writer of the 
article says, I am in hearty agreement. Long, involved 
sentences, are certainly very much to be deprecated, and 
mixed metaphors are undoubtedly very misleading. But 
is not the striving after purity in grammar in engineering 
literature being carried somewhat too far, in many instances ? 

I venture to say that if any Liffirateur ever stated that 
writings upon engineering subjects were not literature, he 
stated absolute nonsense. It would be as reasonable to say 
that the Egyptian hieroglyphics were not literature, or the 
cuneiform inscriptions on the tablets of Babylon. Is it not 
possible to spend so much time upon writing pure English, 
correct grammar, when describing engineering apparatus, or 
discussing engineering problems, that the time available for 
thinking out the problems themselves, or the structural 
details of the apparatus is so small, that the writing is 
worthless from a practical point of view? Though all of us 
who write on engineering subjects, I take it, are anxious that 
our writing shall be as grammatical, and as good English as 
we can make it, we are too much occupied in studying the 
laws of nature, as they are being unfolded day by day, to 
spend much time upon a very careful study, or a very close 
attention to the laws of grammar. 

If it be & question, too, of either engineering literature as 
it is going to the wall, or of grammar goiog there, I venture 
to say that the world can do without grammar a hundred 
times better than it can do without engineering literature, 
even at its worst, from the grammatical point of view. 

In my experience, also, I have found that those who are 
such purists in the matter of grammar are not much good 
for anything else, except in very special cases. A knowledge, 
sometimes an assumed knowledge, of grammar is often 
employed to hide crass ignorance of the subject the eminent 
grammarian is discussing. 

It has appeared to me also that the grammatical purist is 
nearly always a terribly ill-natured man. He appears in the 
great majority of cases to cultivate the quality we are rather 
apt to associate with a large number of the opposite sex, of 
making themselves disagreeable to everybody. The gram- 
matical purist appears, in too many instances, to revel in 
saying nasty things. I would like to remind him that the 
object of engineering is the betterment of the condition of 
the world generally and of the men and women in the world, 
and that ill-natured comments upon what are often important 
contributions to engineering literature bring nothing to the 
betterment of the world, and, if anything, retard its 


progress. 
Bath, June 17th, 1907. 


[We regret to say that we are not at one with our corres- 
pondent as regards the importance of literary ability. Any- 
one who cannot write reasonably good English ipso facto 
shows а lack of general culture, from which the natural and 
usually correct inference is that his views will be found to 
be narrow and his opinions of little weight. There are, of 
course, exceptions to this, as to most general statements. 
But certainly one who has to spend the balk of his time 
upon the form, rather than the substance, of his literary 
productions is quite unfitted to write. As for Mr. Walker's 
last paragraph, we side with the angels, and warmly 
repudiate his ungallant aspersions '—Ens. E. R.] 


Sydney F. Walker. 


— — 


Вкотте.—А correspondent asks the name of the maker of 
the temporary lighting arrangement called ** Broite.” 


Electric Plant for Refase Works.—The new electric 
plant supplied by the SOUTHWARK ENGINEERING Works for the 
treatment of house refuse has been tested at the Manor Place depot 
of the Southwark Borough Council. The new machinery is known 
by the name of the “ lightning dust manipulator,” and it is claimed 
that it solves the question of the disposal of refuse in a sanitary and 
economical manner. The machine is constructed on the principle 
of the sausage machine, but on a more extensive scale. All the 
refuse goes in at one end, and comes out at the other in the form 
of minced refuse, having the appearance of a black mould. The 
material is very valuable ав а fertilising manare. There is a con- 
trivance by which any pieces of steel, iron, or other substance, 
incapable of being pulverised, are automatically thrown out. The 
transformation of tbe horse refuse to manure ie almost instan- 
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LONDON’S ELECTRICITY SUPPLY. 


By ONLOOKER. 


AN electoral mandate would seem to be possessed of pecu- 


liar and perplexing attributes. Eagerly fought for by 
parties combatant for administrative authority—whether 
national or local—no sooner does the successful faction joy- 
fully acclain success, than the possession of this instruction 
of the people appears in some baleful and mysterious way 
to paralyse their legislative efforts either in the initial pro- 
cess of conception or the later stage of achievement. 

Now, the London County Council when a ** Progressive " 
body had no * mandate " to pledge the financial credit of 
London in the promotion of their bulk and power supply 
scheme. Such mandatory powers as they originally pos- 
gessed had long been exhausted by their Gargantuan labours 
in brick-making, running an expensive and unnecessary 
steamboat service up and down the river, and in the 
encouragement of socialistic propaganda, and во on. And 
it accordingly happened that if their courage last year 
had but equalled their desire, and they had boldly asked 
then for the powers sought by the Bill presented in February 
of this year, such powers would probably have been granted 
to them. 

The Council as now constituted have a most emphatic 
mandate not to embark upon the electric supply undertak- 
ing, but to do all they can to assist in its development by 
private enterprise, whilst themselves obtaining and exercising 
all necessary powers for the control of the prices and con- 
ditions of supply and other safeguards of the consumer. 
The Moderate or Reform Party have not long been in power, 
but already the insidious ** mandatory paralysis is incipient 
in the region of electric supply, and bids fair ere long to 
develop the must aggravated symptoms. In fine, to mix the 
metaphor a bit, the conceptive efforts of the Moderates are 
in danger of proving as abortive in Parliament as those of 
their predecessors. This is much to be regretted, for the 
Bill, as amended to meet the Moderates’ policy, formulates 
a scheme which, generally speaking, is on businesslike and 
practical lines. 

Of course, the dominant party on the present Council took 
office committed by definite electoral pledges to lease the 
executive portion of any powers obtained in relation to 
electric supply, and the principal proposals of the Bill 
involved in such a transfer would presumably be those of :— 


Sec. 26.—As to purchase of lands at Barking and Erith with the 
powers of the usual character as to erection of power stations and 
generation and transmission of energy. 

Sec. 10.—As to supply of electricity over an area embracing the 
County of London and certain adjoining disticts and extending, 
roughly, from Enfield and Waltham Holy Cross on the north to 
Croydon in the south, and from Richmond on the west to West 
Tilbury in the east, to authorised undertakers and to any person 
requiring a supply for power under the terms of what is known as 
the Kitson " Clause. | 

Secs. 11 and 12.—As to obligations to supply, and the contingent 
clauses as to conditions of obligatory supply and penalty for 
default. | 

Sec. 15.—As to maximum prices. з 

Sec. 17.—As to supply to authorised distributors or railways, 
tramways, canals, navigation docks, or waterworks, whose under- 
taking is situate partly within and partly without area of supply, 
for use in part outside such area. , 

Sec. 22.—Ав to the giving and taking of a supply of energy in 
bulk to or from any undertaker authorised to supply in any area 
contiguous to the Council’s area of supply. : | 

Sec. 23.—As to the taking of energy from any authorised dis- 
tributor in the Council’s area of supply for use in any part of such : 
area. 

Sec. 49.—As to purchase, by agreement, and subject to approval 
of B. of T., of the whole or part of the undertaking of any of the 
scheduled distributors, subject as in such Clause provided. 

Sect. 5 to the supply of electrical fittings. | 

Sec. 21.—Ав to the obtaining of provisional orders for any 

district in the supply area where no supply, or supply for certain 
urposes, only exists. 

d Bec. 52. Ав to taking over and working of any order а 

authorising supply in Council’s area of supply, the powers of whic 

have not been exercised. 


In transferring their powers, two courses would seem t 
have been open to the Council, viz., either | 


(4) To transfer the whole of these powers to (1) a new company | 
possessed of the necessary financial means; (2) to the Joint Gommi 
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which by their Bil! the London Electric Companies seek to 
create; or (3) to the North Metropolitan Electric Light and 
Power Co. under Clause 10 of their Bill (unless this Clause has been 
deleted from the filled up Bill) for a term of years for a suitable 
consideration, and subject to the Council’s contract as to prices 


and conditions of supply, or | | | 
(6) To transfer such powers to the said Joint Committee, exclud- 


ing the powers of Section 26 and providing instead that the com- 

ies might re-equip, extend and otherwise develop and link up, 

duplicate high tension mains, a number of their stations most 
suitable for the purpose of supplying energy in bulk and for power 
throughout the area of supply. The stations converted for bulk 
supply and the high tension transmission system to become subject 
to purchase as part of the undertaking, bat not, of course, the 
distributing systems. 

In both cases serious difficulties arise. The heavy increase 
in capital expenditure (as compared with last year) provided 
for in the original Bill, makes it clear that the Council’s 
technical advisers had accepted as justified some of the main 
criticisms of their previous scheme, which was attacked on 
the ground of inadequate provision for 

1. The generation and supply of energy ; 

2, Alternate routes of high tension transmission ; and 

3. That the proposed generating station was to be situated 
in the London area. : 

Accordingly, their recommendations this year include a 
generating station (the second would not be likely to be 
required for many years hence), of much larger capacity 
than they previously thought necessary and great additional 


expenditure on the transmission system, occasioned in part by 


the station being situate so far down the river, and in part 
by the provision of additional mains. 2 

Now, in the case of arrangement (a), the whole of this 
expenditure would devolve upon the lessee, and would not, 
in all probability, fall far, if at all, short of the estimates of 
the Council’s engineers. As to what these estimates are, the 
only guide is the provision made in the original Bill, for, at 
the time these lines are written, no technical witness has been 
in the chair, and no figures are available. 

As an argument against the exercise by the (ouncil of 
the proposed powers, it has always been urged that the bulk 
and power supply business, particularly in its initial stages, 
must be of an extremely speculative character, and even its 
advocates have admitted that only the adoption of the most 
modern methods of commercial enterprise can eliminate this 
risk. It is, therefore, readily apparent that before embark- 
ing hage sums in an enterprise of this description, a lessee 
will require to be assured an undisturbed possession of 
the transferred powers for such a period as will afford a 
reasonable opportunity of properly developing the business 
and obtaining a fair return for capital outlay, particularly 
having regard to the fact that the terms of purchase do 
not allow of any compensation for loss of profits. Indeed, 
it is practically certain that no lessee would incur such 
abnormal expenditure under a lease for a period less than 40 
to 50 years. As the matter stands (see new clause 66A), the 
Council propose to transfer their powers for the latter term, 
but in doing so they have to face the difficulty, that whereas 
it is in many ways desirable that, the reversion to municipal 
ownership of both the bulk supply and distributing under- 
takings, now owned by companies, should synchronise, the 
fact that the latter become purchaseable as early as 1931, 
renders it impossible to negotiate a transfer of the bulk 
supply powers by a lease to expire at the same date. 
The only other way under arrangement (a) to secure 
simultaneous ownership would be to postpone the purchase 
of the distribution undertakings so that it would fall 
upon the same date as that of the bulk supply under- 
taking. The Bill, however, contains no proposal of this 
kind, nor would Parliament be likely to sanction such an 
arrangement, although, in spirit, it would not be altogether 
contrary to the recommendation of last year’s Select Com- 
mittee as to the creation of “one large and comprehensive 
scheme.” The adoption of arrangement (/) might, it is con- 
ceivable, have obviated this difficulty, for the capital outlay 
involved would be very much less, and it might, therefore, 
not unreasonably, be supposed that the companies might be 
induced to take a lease of the Council’s powers expiring in 
1931, but in such case the Council would have to accept a 
far smaller consideration than in the case of the larger con- 
cession. It must, however, be remembered that whilst both 
the local authorities and companies (possessiny, be it noted, 
all the actual experience of eie supply in Le den), have 


always urged that they have done everything possible to 
encourage the use of energy for industrial purposes, the 
results achieved by the offer of the most favourable terms 
do not warrant the supposition that any demand exists which 
they cannot in every way adequately provide for, and 
that the linking up and development of certain existing 
Btations would enable them to do all which the promoters 
of power Bills propose to do, and to do it as well and ав 
cheaply. Оп the other hand the power company folks (who 
have no actual experience of supply in London), say that if 
the polential demand for power for industrial and other 
purposes was turned into an actual one, as it should be, the 
total of such demand united to that for lighting purposes 
would be of such volume that no possible development of 
existing stations would enable existing undertakers to 
adequately supply it with reliability and on reasonable 
terms. This view was strongly held by the Council's 
technical witnesses last Session, and the lines of their 
present Bill again commit them to the same principle, 80 
that, in order to adopt arrangement (b), the Council would 
have had to throw over not only one of the principal 
arguments put forward in support of Power Bills for 
London, but also the advice of their technical advisers. 
Further than this, the Select Committee last year were 
clearly in favour of a scheme for bulk and power supply, 
and to put forward arrangement (b) would have been 
tantamount to asking Parliament to stultify to a consider- 
able extent the recommendations of that Committee. 

[n adopting arrangement (а) the Council appear to have 
followed the line of least resistance, but even then it must 
be confessed that the outlook for any practical results this 
Session is not very hopeful. From what transpired on 
Friday last (these words are written on Monday, the 17th 
June), it is evident that the Bill will only be passed this 
year subject either to the forms of lease being settled 
before the Committee and scheduled to the Bill, or 
to any arrangement as to leasing made by the Council being 
submitted to Parliament for approval. Under these circum- 
stances, it would seem regrettable that the Bill should pro- 
vide for the powers to lapse if a transfer is not arranged 
within 12 months from the passing of the Act, for if, as is 
possible and indeed very probable, such a lease as the Com- 
mittee would require embodied in the Bill would not meet 
the views of those in a position to acquire and execute them, 
all the latter need do is to wait until the Council's powers 
во lapsed and then promote their own power Bills, getting rid 
of the Council's opposition by conceding control of prices and 
conditions of supply and the ultimate right of purchase, It 
will be a thousand pities if à settlement is further delayed, for 
the time is ripe and the parties are in propitious mood. But 
ber accomplishment may be hoped for, delay is to be 
eared. | 


a лал N d 


THE LOWEST TENDER. 
[BY OUR LEGAL CONTRIBUTOR.] 


PmBsONS who are concerned with entering into contracts with 
local authorities are often put to the trouble and expense of ten- 
dering, only to find that their labour is in vain, The advertise- 
ment for tenders usually makes express mention of the fact that 
the “Council (or other authority) do not undertake to accept the 
lowest or any tender"; and, in view' of this fact, the contractor 
has no just cause for complaint. He enters upon the transaction 
with his eyes open to the risks which he may have torun. But 
there is а large body of persons which takes a keen interest in the 
contracts of a local authority. We refer to the ratepayers. It isa 
matter of considerable importance to them that the lowest tender 
shall, as а general rule, be accepted. Of course, if the local autho- 
rity have doubts as to the financial stability of the contractor 
whose tender happens to be the lowest, it might not be wise, in the 
interest of the ratepayers to accept his tender. But it is only too 


often apparent that local and political considerations are often 


allowed to affect the decision of the question as to which tend, 
shall be accepted. The result is unfair to the contractors сын 
and may well be unjust to the ratepayers. The interesting question 
is— Have the ratepayers any redress ? | 

A recent case in the Divisional Court throws a certain amount of 
light upon this question. We refer to the King v. Roberts, which 
was heard by Lord Alverstone, C.J., and Darling and Phillimore. 
J.J., on April 30th. A district auditor, acting under powers con- 
ferred upon him by Sec. 247 of the Publio Health Act, 1875, 
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disallowed and surcharged certain payments ‘made by the Finance 
Committee of a local authority for shingle, and by the Highways 
Committee in respect of a contract for the supply of certain goods, 
upon the grounds that the shingle as delivered by the contractors 
must have been short in weight, the deliveties not having been, in 
his opinion, properly checked, and that the tender for the supply 
of the goods which was accepted was not the lowest tender. The 
auditor disallowed the amount which he estimated as the loss to 
the ratepayers therefrom. Upon an application to set aside the 
surcharge, the Divisional Court held, in effect, that the disallow- 
ance as to the contract was wrong, inasmuch as the Highways Com- 
mittee had bond fide come to the conclusion that the tender was the 
most advantageous one. The following passage in the judgment of 
the Lord Chief Justice appears to be of great importance. He 
said: While the duties of an auditor under the Public Health Act 
are much morb important than those of the auditor of a company, 
he is not entitled to question the judgment of honest men who 
have come to.a bond fide decision on these matters. Perhaps there 
is no better illustration of that than in the acceptance of tenders. 
Anyone with knowledge of these matters knows that the greatest mis- 
chief sometimes comes about by the acceptance of the lowest tender; 
and in my opinion it would be most dangerous to say that, given 
honest members of the Committee (against whose character or 
position in the present instance not a word has been said), simply 
because they have not accepted the lowest tender, that was prim 
facie evidence that they had not discharged their duty. I can 
well imagine that there might be the acceptance of a higher 
tender in circumstances which would give rise to suspicion of cor- 
ruption or want of good faith; but for an auditor to assume the 
responsibility of saying that tenders ought not to be accepted, and 
that others ought to be accepted, because, on a hypothetical calcula- 
tion, the Council would save so much, would open the door to a 
most dangerous practice. The auditor was not entitled to treat the 
statement of the Committee that they accepted а particular tender 
believing it to be the best they could do, as of no account, and I 
decline to assent to the view that an auditor, with nothing else 
before him beyond the fact that the lowest tender was not accepted 
can treat that as evidence of misconduct or negligence." 

So far as we are aware, this is the first case in which this all- 
important question has been presented in concrete form for the 
decision of ап English Court; and while we do not doubt that the 
conclusion to which the Court has come is right in law, we can only 
say that it is extremely unfortunate. 

Why should any considerations other than those of efficiency and 
economy be allowed to affect the judgment of a Borough Council or 
other local authority in deciding, What tender shall be accepted ? 
The only consideration which can possibly lead а local authority 
to accept any but the lowest tender must be that, by accepting а 
higher tender, some indirect benefit will accrue to the district. We 
omit, of course, the case of a tender being refused on tbe ground 
that the financial stability of the contractor is open to question. 
Such a ground of refusal would satisfy everyone. Thus it may well 
be considered that in giving the job to a particular contractor, the 
local authority will secure the employment of workmen who live 
in their district. That, no doubt, is very laudable; but it is not 
every local authority which is appointed to administer cbarity or 
grant relief out of the rates, If there is lack of employment in 
the district, and consequent distress, these are matters for the Póor 
Law Guardians to take into consideration. 

Anyone who is conversant with the views of the electrical world 
upon these important questions, must of necessity feel somewhat 
keenly upon this matter. 

Let us take a concrete case. A Borough Council decides to lay 
down a complete electrical installation, and it is left to a Com- 
mittee to arrange for the contract, to invite tenders, and to decide 
which contractor shall do the work. 

Presumably the Electrical Committee of the Council will have 
upon it some members at least who are competent to decide aa to 
the merits of the various contractors who accept the invitation to 
tender; but those who have expert knowledge may be overborne 
by the numbers of those who are influenced by entirely different 
considerations. In the result the contract goes to some firm whose 
work may be excellent in its way, but whose success has been due 
to political considerations. The conduct of business on these lines 
is undesirable for many reasons. It is a denial of the principle of 
fair and open competition; it tends to introduce all kinds of sordid 
intrigue into the allocation of public contracts; and last, but not 
least, it is contrary to the interests of the ratepayers who must 
inevitably lose in the long run. 

In conclusion, then, while we do not anticipate that Lord Alver- 
stone's judgment can be impeached as being erroneous in point of 
law, we trust that the Legislature may take the matter in hand, 
and remedy what appears to us to be a serious defect in the law of 
local government. | 


———— 


A Scientific Exhibition.—An exhibition of engineering 
models, optical, electrical and scientific instruments, technical 
education appliances, and tools, is to be held at the Royal Horti- 
cultural Hall, Vincent Square, Westminster, S.W., from October 
22nd to 26th inclusive. In addition to exhibits by the leading 
makers of the above-named goods, there will be an important loan 
collection of interesting experimental and exhibition models and 
apparatus, and also lectures and demonstrations in various branches 
of applied science. The exhibition is being organised by Mzssgs. 
Ривстулг MansSHALL & Co., 26-20, Рорріп'в Court, Fleet Street, 
London, E.C., who will be plessed to give further particulars on 
application. | oe | | 


PARLIAMENTARY. 


London County Council Electric Supply Bill. 
| WEDNESDAY, JUNE 12TH. 


TRE Electric Supply Bill promoted by the London County Council 
came on Wednesday, June 12th, before a Select Committee of the 
House of Lords, presided over by Mr. D. A. Thomas. The Council 
were represented by Mr. Freeman, K.C., Mr. L. Coward, K.C., and 
Mr. Clode, and petitions against the Bill were presented by the 
Willesden U.D.C., Leyton U.D.C., Gravesend Corporation, Ealing 
Corporation, Surrey Commercial Dock Co., Battersea Borough 
Council, Great Central and other railways, Camberwell Borough 
Council, Kent County Council, Southwark Borough Council, Bexley 
U.D.C., Bromley R.D.C., London and Tilbury Railway, East Ham 
Corporation, Twickenham U.D.C., Barnes U.D.C., West Ham Cor- 
poration, Walthamstow U.D.O., Islington Borough Council, Becken- 
ham U.D.C, Dartford U.D.C., Commissioners of Sewers, South 
Essex Water Co., Crompton’s Electric Supply Corporation, Hornsey 
ee Middlesex County Council, Dartford Gas Oo., Dart- 
ford R.D.C., Teddington U.D.O., owners of property in the area of 
supply, Hackney Borough Council, Fulham Borough Council, Kent 
Electric Power Co., South Metropolitan Electric Tramways, North 
Metropolitan Electric Supply Co., Croydon Gas Co., Thames Con- 
servancy, Brentford Gas Co., Whitechapel and Bow Railway, West 
Kent Gas Co., companies supplying electrical energy in the neigh- 
bourhood of the county, Gas Light and Coke Co., South Metro- 


politan Gas Co., Commercial Gas Co., Tottenham U. D. C., Corpora- 


tion of London, Grays Gas Co., Croydon R.D.C., Finchley U.D.C, 
Wood Green U.D.C., Metropolitan Water Board, London United 
Tramways Co., Greenwich Borough Council, Westminster City 
Council, Bromley Corporation, Hampstead Borough Council, 
Kingston-on-Thames Corporation, Malden and Combe U. D. C., 
Marylebone Borough Council, St. Pancras Borough Council, Вһоге- 
ditch Borough Council, and the Woolwich Borough Council. 

Mr. Freeman, K.C., in opening the case for the promoters, said 
that it was a matter of almost national importance that the question 
of the electric power to be supplied to the Metropolis should, if 
possible, be settled on some satisfactory basis at once. There were 
now 16 local authorities which had obtained electric lighting orders 
and 13 companies, and the capital of the companies and the local 
authorities expended on electrical plant was £19,000,000 in round 
figures. In 1898 the question arose for the firet time with regard 
to bulk supply. The whole matter was considered by Lord Crose's 
Committee, and that committee in their report recognised the 
advisability of sanctioning electric undertakings on a large scale for 
supply in bulk. After reviewing the history of the subject, Mr. 
Freeman said that last session a large number of proposals were 
put forward, including а Bill from the L.C.C.; the Hybrid Com- 
mittee rejected the scheme and presented a report which was really 
the foundation and origin of the Bill now before them. The High- 
ways Committee of the L. C. O. reported on the matter in June of 
last year, and subsequently a Bill was prepared. The Finsnce 
Committee of the County Council reported on December 6th on 
the matter, and it was this report of the Finance Committee which 


had greatly influenced the present Couucil in coming to the con- 


clusion to lease the undertaking. Notwithstanding the report of 
the Committee, the late Council decided to proceed with the ВШ, 
but the election which took place in March resulted in a distinct 
change in the composition of that body, and the majority which was 
returned was unfavourable to anything in the nature of a 
direct supply of electricity. A debate on the matter took 
place, and asthe result certain alterations had been made in the 
Bill, which he would draw their attention to after the necessary 
alterations in the preamble. They would see that Clause 8 gave 
the Council power to supply electrical energy. Clause 9 gave the 
area of supply. It would be recollected that the Select Committee 
of last year advised that there should be a large area outside the 
administrative county, and on that matter there was little dispute 
before the Committee. The advisors to the Administrative 
County’s Bill pointed out that it would be absurd to 
draw the line artificially, as many of the people they would 
wish to serve would be just outside the administrative county. 
The area of the supply had been somewhat improved this 
year, and now 451 sq. miles were scheduled, of which 117 were in 
the county and 334 in surrounding districts. This was a little 
more extensive than last year’s area. It now included Ching- 
ford and Waltham Cross, in Essex; Croydon, Kingston, Ham, the 


` Maldons, Merton, and Mitcham, in Surrey; and Enfield and Edmon- 


ton, in Middlesex. Atthe same time certain rural districts in Kent 
were omitted. Clause 10 was an important clause dealing with the 
conditions of supply, and known asthe Kitson Clause. Briefly it 
provided that the promoters might supply electrical energy to 
authorised undertakers and to persons requiring a supply of power, 
but the supply to such persons (except railways, tramways, canals, 
and docks) could only be given by consent of the authorised 
distributor. If, however, such consent was unreasonably with- 
held, then the promoters could go to the B. of T., who could con- 
sider the matter and give consent. The whole object of the Clause 
was to ensure that a consumer should not be prevented from getting 
a supply, because it sometimes happened that persons who had the 
authority to supply were not able to give a proper supply. Clause 17 
contained provisions as to the supply to certain bodies and persons, 
viz., railways, tramways, canal navagation, docks, or waterworks. 
It had always been felt that exception should be made in the 
case of those bodies whose works passed through a number 
of districts. In the case of a railway, the local authority 
sometimes supplied energy for the lighting of waiting- 
rooms, & but could not supply energy for working the 
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railway outeide its area, and, therefore, as in all these power 
Bills, the Council reserved their right to supply there persons. 
Part 3 of the Bill dealt with lands and works. The Council 
felt that they could not hand over to anybody else compulsory 
powers for acquiring land. Certain land must be acquired for the 
generating stations, and it was proposed to take the land at 
Barking and Erith. In the financial part of the Bill provision was 
made for £100,000 for acquiring land, and that land could be 
banded over to the lessees who would erect generating stations 
thereon. In Part 4, Clause 47, dealing with the acquisition of the 
undertakings of local authorities in the county, had been struck 
out of the Bill altogether. It was originally proposed that the 
Council should take over the undertakings at any time after four 
years from the passing of the Act on the terms of taking over the 
debt which the local authorities then had. There was very con- 
siderable opposition to that on the ground that the local authori- 
ties pointed out that many of them were in different positions to 
others. Some might have a very large debt, and would not 
object to be taken over, while others were making profits, and 
would therefore be prejudiced by being taken over. As it was the 
idea of the present Council to transfer the undertaking (subject to 
their control) to a company, they felt it would not be right to 
enable the lessees to acquire the undertakings of the local authori- 
ties against their will, and so they bad struck that out altogether, 
and he trusted it would have the effect of greatly reducing the 
opposition of local authorities. In fact, except in some small 
matters, he could not see that the local authorities could have 
mucb to say againstthe Bill. Clause 66 was the one which enabled 
the Council to lease the powers granted, and in a new clause they 
proposed certain modifications. Coming now tothe new clauses, 


Clause 43 dealt with the question of the route for electric lines, and - 


met the objections of the local authorities who thought that the 
Council would be unduly interfering with their streets. It 
provided for electric lines being laid down “in such line 
or route and in a trench of such dimensions and in such 
a position as may be agreed between the Council and 
the local authority, or, as failing agreement, shall be settled 
һу the Board of Trade. There were a number of new clauses 
for the protection of certain bodies. Clause 49 was one which, 
instead of giving compulsory powers to acquire the under- 
takings of local authorities, made it solely a matter of agrcement, 
by which the Council could acquire certain undertakings, or parts 
of undertakings, if the owners were willing to sell them. Clause 
66a was a very important clause, as it was an endeavour to meet 
the instructions which had been given to the Committee by the 
House of Commons. It provided that if within one year from the 
passing of the Act, no transfer or assignment of the powers of the 
Act with regard to the execution of works and the supply of 
electrical energy had been made, the powers of the Act should 
cease, Every such transfer or assignment should contain conditions 
to the effect that the undertaking established under such transfer 
should be purchasable by the Council at the end of a period not 
exceeding 50 years from the date of transfer, on the basis of the 
then value of the undertaking, ascertained in the manner provided 
by Sec. 2 of the Electric Lighting Act, 1888, or on terms specified 
in the deed and approved by the Board of Trade; that the amount 
of the dividend should be regulated by the prices charged for 
electrical energy ; that the maximum prices to be charged, and the 
relation between prices and dividend should be subject to perio- 
dical revision; and that facilities should be secured to the Council 
to examine at any time the accounts and works of the transferrees. 
The provision of one year Was somewhat a short period, but they 
had put it in in deference to the recommendation of last year’s 
Select Committee. This session there were three other Bills 
affecting the supply of power to London. That of the Adminis- 
trative County had now been withdrawn. The London Electric 
Bill had not been read a second time, and if it was so read an 
instruction had becn tabulated to the effect that it was to be 
limited for the purpose of a joint committee being formed to carry 
into effect any agreement with the L.C.C. The North Met. Power 
Co. Bill had been so limited as to exclude competition from the 
Council’s area, and so there were no Bills competing with the 
Council’s Bill. There were originally 86 petitioners against the Bill, 
but of these only 20 were represented by counsel. Seventeen were 
local authorities, one an electric supply company, and one a gas 
company. Speaking broadly, the local authorities objected to the 
Kiteon Clause, and to the supply to railways, &c. As to the latter 


. objection, the local authorities bad no power to do this themselves, 


and if such companies were to have а cheap supply it must come 
from a central authority, Then most local authorities objected to 
the transfer of purchase rights, and the acquisition of their under- 
takinge, but that had gone from the Bill With regard to the 
breaking up of the streets, also а modified clause had been prepared. 
The Electric Supply Co. also objected to the transfer of purchase 
right, but that was gone. Не quite recognised the difficulties 
which the petitioners were in, owing to the alterations in the Bill. 
He trusted, however, that the great problem which had for so long 
been troubling Parliament, would now be solved once for all with- 
out putting any undue burden on the ratepayers of London. 

Mr. GazIG announced that the Willesden U. D. C. withdrew their 
opposition on preamble. 

Sir R. Ілттгвв, K.C. (for the City Corporation), appealed to the 
Committee to adjourn and give the petitioners an opportunity of 
5 the Bill as now presented, but the Committee decided 

proceed. | 

The Hon. W. PEEL (chairman of the Parliamentary Committee 
of the London County Council), said that as originally deposited 
the Bill dealt with the compulsory purchase of the undertakings of 
the borough councils and the transfer of powers to the Council. The 
Bill was carefully considered by а Committee who reported on 


May 2nd. On June 6th a further report of the Parliamentary Com- 
mittee was brought up and discussed the previous night in the 
Council, and it was agreed that the clauses providing for the com- 
pulsory acquisition of the electrical undertakings of the metro- 
politan borough councils by the Council and for the transfer to the 
Council of the powers of purchase possessed by local authorities 
throughout the area of supply be deleted ; that the provision for 
expenditure be limited to s sum not exceeding £100,000; that the 
special powers sought in the Bill in regard to the breaking up of 
вїтее{в in London be deleted, and that the powers sought in the Bill, 
to enable the generating stations and other works comprised in {һе 
Council's tramway undertaking to be appropriated as part of the 
proposed undertaking be omitted, but that power be sought to 
enable the Council to supply surplus electrical energy from ite 
Greenwich generating station for tbe purpose of the proposed 
undertaking, and to permit of the use of the Council's tramway 
ducts for the purposes of the undertaking. 

WiTNESS was taken through the various clauses in the Bill, and 
said that with regard to Clause 10 (the Kitson clause), if the dis- 
tributor's prices were lower than those of the Council, they had 
nothing to fear. They had agreed with the North Metropolitan 
Co. that they should not be prejudiced by the passing of the Bill 
by that Committee, and the company would reserve their opposi- 
tion to the House of Lords. The limitation for the use of power 
for lighting purposes was 20 per cent. in the Dill, and he believed 
in the Cumberland Bill it was 50 per cent. Clause 16 reserved 
to the Council power to supply their own undertakings. They had 
Schools, &c., all over the area, and it might be convenient in 
certain cases to get a supply of electrical energy in this way. Не 
expected, however, in most cases the supply would be obtained from 
&uthorised distributors. Clause 17 giving power to supply to 
railways, &c., was important to the Council from the point of view 
of cheap transit. The reason for retaining the power to spend 
£100,000 was because there was some technical difficulty with 
regard to handing over the powersof compulsory purchase of land ; 
and, secondly, in the intereste of municipal control they thought it 
would be a valuable thing to lease the land instead of selling it. 
They felt that whatever might be sáid about risking the ratepayers' 
money in laying down mains, they could not run any serious risk in 
the purchase of land. Clause 64 was to get linking-up powers. Clause 
65 gave power to supply electric fittings, and this was a power which 
the Council had also obtained for the benefit of the boroughs. The 
reason why they put in one year in Clause 664 was that they were 
much impressed with the necessity of dealing with the matter as 
soon as possible. They had great hopes of being able to come to 
some arrangement with private enterprise during the course of the 
Bill, but they thought it better to ask for some time, and con- 
sidered that one year would be sufficient for arrangements to be 
made. Fifty years was, of course, only the maximum period. It 
was true that 42 yeara was the period under the Electric Lighting 
Acts, but it had to be remembered that this was a Power Bill, and 
in the 26 Power Acts passed there was no precedent for purcbase. 
Consequently they were asserting something like a new principle 
in setting out a purchase clause. They thought it would be wise to 


say 20 years, as the present was not an easy time for the raising of 


money. 

In cross-examination by Mr. BatFour Brownz, К.О, (for the 
Middlesex County Council), witness said a considerable portion of 
the scheduled area was in Middlesex. Asto whether he considered 
it a right principle of legislation for the Council to come and get 
extensive powers and then within one year transfer those powers to 
someone who had never been before Parliament, his answer must 
be that it seemed а very convenient way of obtaining control. He 
supposed it was possible for the Council to split up the undertaking 
and lease different parts to 50 different persons, but they were not 
likely to do anything во ridiculous. | 

Answering Mr. Moon, К.С. (who appeared for the Electric 
Lighting Co.'s), WITNEss said they sought the powers in Clause 8 
simply for the sake of transferring them, and had no intention 
of directly utilising those powers. If they did not transfer within 
a year the powers would lapse, or they might apply to Parliament 
for another year. Clause 49 for the purchase of undertakings by 
agreement was not in last year’s Bill. 

Mr. Moon pointed out that, in the case of Chelsea, the 
Chelsea Supply Co. and the London Electric Supply Co. had 
powers to supply, although the latter company did not exercise 
them. Assuming that the Bill passed without Clause 49, the only 
way in which the transferree could compete with the Chelsea Co. 
would be under the Kiteon Clause; but supposing under Clause 49 
the transferree purchased the undertaking of the London Co. ? 

Witness said that then they might be able to compete within 
that area. 

Mr. Moon: Supposing a company like the Chelsea Co. is doing 
its duty, do you it is fair that by such legislation as is pro- 
posed in Clause 49, anothercompany, with all the advantages given 
it by this scheme, should come in and compete with it ?— Remember, 
of course, that the Chelsea Co. can demand asa rigbt to have this 
cheap bulk supply given to it, and having that, and having its 
mains already there, I should think it would have an advantage over 
any bulk company which would have to lay down mains. 


THURSDAY, JUNE 13TH. 


At the second sitting of the Select Committee Mr. Peel was 
cross-examined by Mr. Vesey Knox on behalf of the Borough of 
Hornsey, and the Urban District Councils of Finchley, Beckenham, 
and Chiswick. Witness admitted that the Bill would mean a 
greater interference with capital than any Bill ever permitted, 
subject to the reservation that the undertakers could always avoid 
disturbance by taking cheap power of the Council's transferree. 
The Select Committee of last year laid great stress upon the evi- 
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dence of Mr. Llewelyn Smith, of the B. of T., and Mr. Smith 
laid stress on the necessity of having the Kitson Olause. They felt 
that the B. of T. would not do anything unfair, and that as the 
B. of T. would have to consider all the circumstances of the 
case, the existing undertakers would have a fair and substantial 
protection. He could not say whether it was the fact that the 
Kitson Clause had not been given in any Power Bill where there 
had been more than £500,000 of capital invested in electrical 
undertakinga. 

Mr. Knox: Here you have £20,000,000 of capital invested in 
existing electrical undertakings, partly by companies апа partly 
by local authorities; don't you think under these circumstances 
some further protection is necessary to existing capital than has 
been given in the Bill ?—I am inclined to think that the safeguard 
of the consent of tbe Board of Trade will be sufficient for existing 
capital, as the Board of Trade are entitled to take into considera- 
tion all the circumstances of the case. 

Although the undertakers may think thev can supply cheap power, 
vet you press them by threateniny arbitration ?—1 think the proper 
Parliamentary phrase is that this will be a bit of ginger to assist 
them. 

Why should you ginger them up, and make them take electricity 
from you if they think they can make it as well themselves ?—If 
they can do this they won't want it. Suppose you did away with 
the Kitson Clause altogether. You might go to a local authority, 
and say, ‘‘The manufacturers in your district are receiving power 
at 2d. а unit, and we can supply it at id." In most cases, of 
course, the local authorities would take the power; but supposiug 
they did not, what a difficult position the manufacturer in the area 
would be in. He would be prevented from getting a cheap supply, 
and from our point of view we are considering rather the 
interests of the consumers. Continuing, witness said that they had 
to consider the development of London in the future. Manu- 
facturers were moving from the centre to the suburbs, and that was 
а thing they ought to encourave. 

Have you any actual knowledge as to whether there is anybody 
who can carry out these powers if they are given ?—We have had 
discussions with various sets of persons who show а willingness to 
come in, and ask for these powers. 

Are the promoters of the Administrative Co.'s Bill amonyst 
them ?—Some of the promoters are in one set of persons. 

In answer to further questions, WirNEss said the L. C. C. had 
lent money to local authorities. in the county for electric lighting 
purposes. The loan was not, however, secured merely on the elec- 
tricity undertaking. 'The local authorities outside the county had 
borrowed money from other sources. А supply of cheap power 
would increase the rateable value of London, and increase the 
security of the rates. 

Mr. Vesey Knox next cross-examined on behalf of the Chiswick 
Urban District Council, and pointed out that there was a company 
supplying in that district which could be purchased by the local 
authority in 1914. It appeared that Clause 49 of the Bill would 
give the transferrees power to buy the undertaking of the Chiswick 
company, and their term would be 42 years trom the date at which 
they purchased it. | 

Witness said he took it thatthe transferrees would acquire the 
undertaking, subject to the conditions on which it was held. 

Mr. Knox: Supposing the transferree took over the under- 
taking, the right of the Chiswick U.D.C. would be postponed until 
1952? 

WITNESS said that was so, unless otherwise provided for. As to 
whether that would be а reasonable thing from the point of view 
of the local authority, he was thinking more of the interests of the 
consumers, and if a cheaper supply was given, it might not be а bad 
bargain for the inhabitants. Of course, it might have the effect of 
depriving the U.D.C. of their powers, and the only justification 
would be a cheap supply of electricity. 

The CHAIRXAN asked if the opposition of the City Corporation to 
the Bill was modified, and Sir RALPH LiTTLER said that the City 
Corporation wished to be left out of the Bill altogether. 

WITNESS, in cross-examination by Sir RALPH LiTTLER, said he 
was aware that the City was served by two companies, which were 
purchasable in 1914. "There would be nothing to prevent the trans- 
ferree buying one company and leaving the other. 

Mr. BaLrouR browne, K.C., examined for the Corporation of 
Croydon, and Witness said he knew the local authority there had 
an electrical undertaking, but he did not know that £300,000 had 
been spent upon it. Mr. Merz did not include Croydon in the 
Administrative Bill. 

Questioned by Mr. Влгкопв Browne as to the exclusion of 
Croydon from the Bill, WirneEss said if they once began excluding 
districts they would not know where to stop. 

Mr. FITZGERALD, who appeared for the Marylebone Borough 
Council, said witness would know that his clients purchased the 
undertaking of the Metropolitan Electric Supply Co. for £1,200,000, 
and they had to put up a generating station of their own. What 
they bought were the mains and the right to supply. The Metro- 
politan Electric Co. based part of their claim on prospective profita 
which they might make up to 1932, and they included the pro- 
spective value of & power supply. Under those circumstances he 
asked if the Council were going to allow а company to compete 
with them. : 

WrTNEsS: On the well understood terms. 

Mr. FiTZGERALD: But their position is very exceptional, and is 
different from the other borough councils, who only put up their 
works and paid nobody for the right to supply. Would you put 
in a clause to protect the Marylebone Borough Council ?—1 we do 
that we shall be going back to the Bill of last year, which was a 
permissive Bill, and was condemned by the Select Committee. 
The fact that Marylebone entered into a bargain, which may not 


be a very satisfactory one, ought not to prevent power users getting 
their supply cheaply. 

Further cross-examined, WiTNESs said it would not be dealing 
with the instruction if they brought a provisional draft of the 
terms on which they would transfer their powers and had it 
scheduled with the Bill. He did not see how the conditions.would 
affect the parties before them. 

Mr. BLENNERHASSETT, for the Westminster City Council, cross- 
examined Witness as to the possibility of the County Council them- 
selves undertaking the supply.  WiTNESs said it was true that the 
Council might try and lease the powers for а very short time and 
then do the work themselves, but no one would take a lease on euch 
terms. 

Answering Mr. HEADER Harris (representing the Ealing Borough 
Council) WirNEss said the particular reason for including that 
area was a matter for the expert advisers. Even if there were no 
power users, the Bill might assist the local authority in their 
lighting business, as it was well known that the charges for house 
and street lighting were high in London. 

Mr. WEDDERBURN, K.C., cross-examined at considerable length 
for the Woolwich Borough Council, and Witness denied that there 
would be no protection in the Bill against unfair competition. 

Mr. WEDDERBUBN: The L.C.C. employs the transferree to do 
the nasty work of underselling and cutting us out. Is he going to 
pay а rent? The clause says “substantial considerations."—Of 
course, the transferree will pay a rent for the sites which are pur- 
chased, but if we charge а large rent for the lease that will mean 
во much on to the price charged to the consumers, and the trans- 
ferree will not be able to supply во cheaply. 

And therefore he will do what he can to get back his money by 
squeezing his competitors as much as possible ?—Dut we do not 
propose to charge an unreasonable rent. After the transferree has 
paid & reasonable dividend, then, perhaps, there may be some con- 
tribution to the rates. 

What is to prevent your transferree in the first year of his tenure 
underselling us апа killing our business and then raising the 
price to the maximum ?—That would be a matter of bona jides, 
and the Board of Trade would have to take it into consideration. 
I do not think there is а serious danger in the first four years, of 
the transferree killing anybody. 

Mr. WEDDERBURN pointed out that Woolwich and Shoreditch 
were under the Northumberland Clause, by which they had to 
adjust their prices each year so that no loss from the electricity 
undertaking should fall upon the rates, and now apparently they 
were to have a competitor. 

WITNESS said the Borough Council could obtain a cheap supply 
from the transferree, although, of course, in such a case their gene- 
rating stations would become wortbless. On the other hand, if 
there was no power competition there was nothing to protect the 
consumer. 

Mr. Luoyp, K.C., asked Witness if he was aware that Messrs. 
Curtis & Harvey, his clients, had the right to store 600 tons of gun- 
powder within 130 yards of their proposed site at Erith, and they 
had from 400 to 500 tons always there? Did Witness suggest that 
it would be & proper thing to put down a generating station there ? 
What security of tenure would there be for the Council or his 
clients ? 

WiTNESS thought something would have to be done in the way 
of granting compensation if Messrs. Curtis & Harvey had to 
remove, 

- Answering Mr. Moon, K.C., Wirness said he would not say that 
the Bill was framed for supplying energy for. electric heaters and 
cookers, but it was chiefly for manufacturers. 

Cross-examined by Mr. Monrox, on behalf of tne Borough of 
West Ham, Witness said he would consider the question of pro- 
tecting the tramways against street interference by the Council. 
He knew that the Borough Council had an electricity undertaking, 
and bad such a load as enabled them to supply at a low price. He 
would take it that the average price at which they supplied elec- 
tricity for power was ld. per unit. If the local authority gupnlied 
80 cheaply, it could not be subject to competition. He knew, how- 
ever, that, in some places, the price for power was low, bat it was 
made up by the charge for lighting. е 

By Mr. Cou&rHorE Monro (for St. Pancras Borough Council 
and the Wimbledon Borough Council): The area had been 
considered from the point of view of economic supply. Any profite 
would be earned throughout the entire area, and that could only be 
spent within the area. He quite admitted the force of the argument 
that any profit should go in lowering the charges. He believed 
that the St. Pancras Borough Council had invested £500,000 on 
its undertaking. : 

Answering Mr. WiLLIAMS (for the Stepney Borough Council). 
WirNEsS said that at present the borough councils had to get the 
consent of the County Council to borrow money for electric 
lighting purposes, and certainly if it could be shown that the 
Borough Council could procure their electric energy more cheaply 
than they could produce, that would be an element to take into 
consideration as to whether the Council should grant the loau. He 
could not answer such a question as to whether the Council would 
give a special clause to Stepney similar to that which was given by 
the Administrative Co. in 1905. He would not be willing to leave 
the Borough Council the exclusive right to supply the three docks 
with power. 

By Mr. Saunpers (for the Islington Borough Council): He 
would take it that Islington had expended nearly £500,000 on their 
electricity undertaking, and that, notwithstanding that they had & 
bad load-factor, they were selling at 1d. a unit. By Clause 10 the 
Board of Trade might let the transferrees into Islington to compete, 
but they must charge within the limits. 

The Committee adjourned. 
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Fripay, JUNE l4TH. 


At the resumed sitting of the Committee on Friday, the Hon. 
R. R. W. PEEL was re-examined by Mr. Сгоре on behalf of the pro- 
moters. Witness absolutely denied that there was any understanding 
implied or expressed that the Administrative County Co. were to 
become the transferrees under the Act. It would be treated by the 
Council purely as а matter of business, and would be put up for 
tender. It was the intention of tbe Council to make the best 
bargain for London. They had every hope that there would be a 
good deal of competition for the powers, and as far as the Council 
was concerned, it was & question of a fair field and no favour to all 
competitors. 

It has been suggested that you might split up this area and put it 
into the hands of a number of different companies ?—The whole 
object of promoting this Bill is to obtain a cheap supply of elec- 
tricity on a large scale for London and districts outside, and we 
areadvised by our electrical experts that the only way to sécure a 
cheap supply is to have it done on a large scale. We should 
obviously be defeating the objects for which we promoted this Bill 
if we were to split up this area into a number of small areas. 
Continuing, the Witness said that the “Kitson” Clause was 
dessribed last year by Mr. Llewellyn Smith as practically the 
B. of T. Model Clauss, and it was introduced as the foundation of 
the present Bill largely in consequence of the evidence on behalf 
of the B. of T. 

With regard to the position of the City, the WrrNEss said that 
the generating stations which supplied the City were outside 
London, and therefore the Corporation were not in a position to 
purchase them, whatever other rights they might have. All that 
tbe City bad an interest in was the network of mains and the 
transforming stations, and presuming that they purchased those 
parts of the undertaking it would be not only а convenience but 
an absolute necessity for them to take a bulk supply. As to pro- 
ducing а draft lease before the Committee, he did not think that 
would be possible or desirable. 

The witness was then examined at considerable length by the 
various members of the Committee. 

Replying to Mr. NorAx, Mr. PEEL said the chief difference 
b:tween the present Bill and that of last Session was that the 
present Council ‘were anxious that the financial and other risks 
of the undertaking should not fall upon the ratepay ers, but that they 
should be taken by a company. 

By Masog RENTON: He had no doubt that they would be able 
to settle a lease within 12 months of the passing of the Act. They 
would not seriously object to having the time extended to 18 
months. 


WITNESS was next questioned at some length by Sir A. SPICER 


as to whether the advisers of the (Council had considered any 
scheme by which these new powers might be transferred back to 
them at the same period—1931—as the majority of tbe present 
London companies would become purcbasable. “Mr. Peel said 
that they had considered that matter and had given themselves 
freedom to adopt such a course if it were practicable under (a) in 
Sub-section 2 of Clause 66 

By Mr. A. E. Dunne: They had not taken compulsory powers 
to buy out existing undertakers in the area, because it was felt 
that it might be dangerous to place such powers іп the hands of any 
company to whom they might transfer the business. He would 

ask the Committee not. to insist upon seeing the terms of any pro- 
posed lease, as, if it was made public, it would seriously hamper the 
Council in their negotiations. 

Mr. Јонм Warp pressed the witnesg as to the desirability of 
granting a lease down to 1931. Mr. PEEL, in reply, said that would 
be only 24 years, and he doubted whether in that time any company 
would be able to make a return upon its capital, and the question 
was whether any body of undertakers would be found willing to 
take such a short lease. | 

Were you advised by your experts that it was advisable to have 
a draft lease scheduled to this Bill ?— No; on the contrary, we are 
advised that the scheduling of a draft lease would be not only 
inadvisable, but practically impossible. 

The Cuainman said that they thought that Clause 66a hardly 
sufficiently carried out the mandatory instruction they had received 
from the House of Commons, and perhaps the promoters would 
consider whether they could give the Committee more information 
on that point with a view to carrying out the instruction strictly ; 
they might bring forward some form of lease which should be 
something of a guide as to what the conditions were on which the 
Council were prepared to transfer their powers. They did not 
тш to hamper the Council by asking them to give а specific 

ease, 

Mr. Freeman said that the Council were in a very difficult and 
delicate position in the matter, because while they were most 
anxious to satisfy Parliament, they desired as far as they possibly 
could to have a tree hand iu dealing with their lessees. 


TuEsDAY, JUNE 16TH. 


When the Committee resumed on Tuesday, Mr. Freeman, K.C., 
addressed the Chairman, and said tbat since the adjournment on 
Friday, the promoters had spent а very considerable amount of 
time in preparing a document, which might be called a lease or 
agreement, whicb, they thought, ought to meet the requirements of 
the Committee. Mr. Peel naturally was undesirous of putting 


practically a fresh document before the Committee, until it bad 


been laid before the L.C.C. ; he (learned counsel) would ask that 
the Committee should hear the evidence of Mr. Rider, the Council’s 
ele trical engineer, and would produce the lease the next day. 
Mr. J. H. Rider was then called, and in the course of his evidence 
put in an important series of tables. . The report will appear in our 
next issue, 


improve their facilities for supplying the district. 


North Metropolitan Electrie Power Co.'s. Bill. 


А BELEOT Committee of the House of Commons, presided over 
by Bir Joseph Leese, sat on Tuesday to consider the Bill promoted 
by the North Metropolitan Electric Power Co. Sir К. Littler, 
K.C., Mr. Balfour Browne, K.C., and Mr. Hutchinson appeared for 


the promoters, and the opponents were the Walthamstow U.D.C., 


represented by Mr. Cleece; the Harrow Electric Light and Power 
Co., also represented by Mr. Cleece; and the Metropolitan Water 
Board, ‘represented by Mr. J. G. Fitzgerald, K.C., and Mr. Lyndon 
Масаввеу. 

Sir К. LiTTLER explained that the company was incorporated by 
an Act of Parliament in 1900, and had an area of 324 sq. miles in 
districts which had very rapidly increased in population. Power 
was given to the company to supply, but not in any district 
already supplied except with the consent of the authorised dis- 


tributor, such consent, however, not to be unreasonably 
withheld. The company had obtained land by the 
river Lea, on which an excellent power station had been 
erected. In 1903, by arrangement, the company took over the 


undertaking of the Willesden Urban District Council, including 
their generating station. They had thus two excellent generating 
Stations on the west and east of their area, and, further, they had 
a small generating station at Hertford. Since they had acquired 
the Willesden undertaking, there had not been a single power 
station erected in the area, ss the company were able to supply all 
the requirements. The whole object of the present Bill was to 
They had in- 
cluded an extended area which was, however, affected by the 
London County Council Bill now before Committee. They had 
excluded that area from the Bill on terms which were 
satisfactory to the County Council and tbe Board of Trade. 
With regard to the petition of the Harrow Electric Light Co., 
they were prepared to give a clause that no provisions in this Act 
should apply to them, but the company wanted a retrospective 
clause so that no provisions of previous Acts should apply. In 
consequence of the amendments mace in the Bill to meet the views 
of the County Council, the opposition of the Walthamstow Urban 
District Council was reduced to one clause. By Clause 8 the promoters 
were seeking to extend the provisions in their 1903 Act, во as to 
include the North-East London Railway as being a user whom 
they could supply. This was a company incorporated to construct 
an electric railway from the City to Waltham, to run through 
Walthamstow. He was afraid that owing to the feeling amongst 
investors that these tube railways did not give a sufficient return on 
capital, it was not very prosperous, but if the line was constructed it 
would have to get electrical energy from somewhere, and Waltham- 
stow had neither the powers nor the capacity togivethesupply. At 
present the company were supplying the tramways constructed by 
the Middlesex County Council, and by the 1902 Act they had got 
power to supply the North-West London Railway. In their peti- 
tion the Walthamstow U.D.C. said they had been induced to spend 
£175,324 on carrying out their obligations under their electric 
lighting order, and thatthey had been uniformly successful in work- 
ing the undertaking at a profit. That was not true. They also 
said that they had expended £146,000 on tramways, and he believed 
he was right in saying that they were worked at а loss. An 
inquiry had been held in consequence of an application being made 
to the Court of Chancery to prevent the Walthamstow U.D.C. from 
continuing a nuisance which they created, and they had applied to 
the Local Government Board for a loan of £26,000 to enable them 
to carry out some other method. The facts which came out at that 
inquiry were such that the inquiry had been adjourned sine dir, 
and in the meantime the company had offered to supply them 
cheaper than they could supply themselves. With regard to the 
Metropolitan Water Board petition, he contended that they ought 
not to have more protection than that given under the ordinary law. 


(To be continued.) 


Electric Lighting Provisional Orders (No. 3) Bill.—This 
Pill came before the Karl of Onslow’s Select Committee of the 
House of Lords on Monday, and was ordered to be reported for 
third reading. The Bill confirms electric lighting orders granted 
in respect to Castleford, Egham, Formby, Liversedge, Coombe, 
Mansfield, Grimsby, Selby, Paignton, Stoke-upon-Trent and 
Maldens. 

Devonport Corporation Bill.—On Tuesday and Wednesday 
last week the Lill promoted by the Devonshire Corporation for 
further powers with regard to various undertakings, including the 
electricity undertaking, came before the Police and Sanitary Com- 
mittee, presided over by Mr. Corrie Grant. There was no opposi- 
tion to the Bil. Mr. Vesey Knox, K.C., who represented the 
Corporation, in the course of his opening remarks, explained that 
by the Devonport Electrie Lighting Order of 1896, the Corporation 
were empowered to supply electrical energy within the borough, ` 
and under authority granted in their Act of 1900, they accepted a 
transfer of the powers conferred on the Stonehouse Urban District 
Council by an order granted in 1898. They were now supplying 
under those orders, and it was expedient that further powers should 
be conferred upon them. The net indebtedness of the Corporation 
was £1,080,000, a large portion of which was due to municipal 
undertakings which, although not making much profit, just 
managed to pay tbeir vay. The electricity supply was started in 
1901, and the loans outstanding amounted to £114,788, and the 
undertaking last year brought in a profit of just over £2,000. The 
prices charged for lighting were 44d. and 4d. That did not repre- 
sent a very large margin, and though the electrical undertaking 


- was not a burden upon the rates, it could not be said that it assisted 


the rates very much. Replying to the Committee, Mr. Vesey Knox 
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said there was no renewal fund set aside for the trantways, as these 
were leased to a company and the company had to renew. The 
preamble was ed, and the Bill ordered to be reported to the 
House for third Fading. 


Dangers of Electric Generating Stations.—In the Parlia- 
mentary Papers, Mr. Cleland asks the First Commissioner of 
Works what steps he proposes to take to secure that the new 
electric generating station near the Houses of Parliament and the 
British Art Gallery shall be constructed and worked so as to 
obviate injury to the fabrics of these public buildings, the art 
treasures therein, and the vegetation in the Victoria Tower 
Gardens, which are about to be extended at great cost close up to 
the new station site. Mr. Harcourt replies as follows:—''I shall 
do my utmost to obtain the insertion of protective provisions at a 
later stage of a bill now before this House. With the opinions of 


Prof. Church and Dr. Thorpe before me, and the knowledge lately · 


acquired of what is happening elsewhere, I take а most serious 
view of the national risk which is being incurred in this matter, 
unless precautions are adopted, according to my recommendations, 
to protect the Houses of Parliament, the adjoining grounds and 


the British Art Gallery. Ihope I shall have public support in my 
action." 


Third Reading.— On Monday the Middlesbrough, Stockton- 


M and Thornaby Tramways Bill was read a third time, and 
passed. 


King’s Norton and Northfield U.D.C. Bill.—The Lord 
Chairman of Committees officially announces that all opposition to 
this Bill has now been withdrawn. The Bill contains clauses fcr 
the reconstruction and alteration of tramways. 


LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names 
may be made, Answers are furnished by a barrister-at-law.] 


——ů— 
Хо. 91.—Electrical Fittings. — Whether part of Freehold ? 


“TENANT” writes: —' Will you be good enough to inform me 
whether it has been definitely settled, legally or otherwise, what 
part of the usual wiring, consisting of wooden casings or conduit, 
wires and cable: branch switches on walls of rooms, ceiling roses, 
&c., belong to the freeholder and. what part to the tenant, and 
which of the latter may be considered removable ? " 

„ There is no case in which this question has been discussed. 
It is apprehended that wires and cables inside casings, together 
with the casings, would come within the term ''tixtures," while 
ceiling roses and switches, which can be removed by the simple 
process of unscrewing, would be removable. It would be interesting 
to hear of some decision on the point. 


LEGAL. 


RiıMMER v. PakMIEn Gas ENdINE Co. 


Тніз case came before the Court of Appeal, composed of the 
Master of the Rolls, the President of the Probate, Divorce and 
Admiralty Division and Lord Justice Kennedy, on Thursday last 
week, on the appeal of the Company against an award of the County 
Court Judge sitting at Birkenhead аз ап Arbitrator under the pro- 
visions of the Workmen's Compensation Act, 1897. 

The short facta of the case were these. А shipbuilding yard, 
which consisted of three dry and one wet docks, was being con- 
structed by private enterprise, the owners deciding to use electrical 
energy both for light and power. It, therefore, became necessary 
to erect on some part of the shipbuilding yard a station for 
generating electricity. For this purpose 10 gus engines had 
to be erected on land forming part of the shipbuilding yard. 
The Transmere Bay Development Оо. were the contractors for the 
works as a whole, and the present appellants were sub-contractors 
for the purchase, erection and installation of the gas engines. The 
applicant, who was in the employment of the appellants, in the 
course of his employment while working at the erection of the gas 
engines got his hand crushed by the machinery. All the docks 
except one were completed at the time of the accident, the generat- 
ing station being in the course of erection and completion. The 
County Court Judge found on the facts that the applicant at the 
time of the accident was employed on, in, or about an engineering 
work, viz., a dock within the meaning of Sec. 7 (1) of the Act, and 
that the appellants were undertakers of an engineering work within 
Bub.-Bec. 2 of that section. He also found that the applicant was 
employed in or about a shipbuilding. yard, and therefore a factory 
within the meaning of the Factory Act; and that the appellants 
were undertakers of a factory within the meaning of the Workmen’s 
Compensation Act, 1897, He also found that at the time of the 


accident the applicant was employed on, in or abont an electrical 
station, and therefore a factory within the meaning of the Factory 
Act, 1901, and that the appellants were undertakers of a factory 
within the meaning of the Workmen’s Compensation Act, 1897. 
He accordingly made his award in favour of the applicant. Hence 
the present appeal of the employers. 

Mr. Langdon, K.C., and Mr. Lord appeared for the appellants, 
and Mr. Tobin, K.C., and Mr. Cuthbert Smith for the respondent 
on the appeal of the workman. 

The MASTER OF THE ROLLS and the PRESIDENT held that there 
was no evidence-on which the County Court Judge could find that 
the applicant was engaged ''on, in or about the construction of a 
dock," and that the appeal should be allowed. 

Lord Justice Kennepy differed. He thought it was straining the 
language of the Act against the workman to hold that because the 
place where the accident happened was not within the wall of the 


dock, though it was within the same area as the dock, it could not 


be treated as a part ofthe construction of that which was intended 
to be &n essential part of the dock. He could not see that the 
County Court Judge had misdirected himself on the law. 

Бу a majority of the Court, therefore, the арреа1 was allowed. 


VICKERS, Sons & MAxm, Lrp., v. TRE COVENTRY ORDNANCE 
WonRES, LTD. 


In the Chancery Division of the High Court on Tuesday, before 
Mr. Justice Warrington, CoUNSEL said this was a patent action, 
which came before the Court on May 10tb, upon & motion. 1t 
was an action of great importance, as large contracts depended 
upon the result. Evidence had been filed in support of the motion, 
which was considered not enough to just#y the granting of an 
interlocutory injunction, and the defendants were prepared to ask 
his Lordship to dismiss the motion, but could not get the plaintiffs 
to set down the case for trial. 

His Lorpsuir said he would give the defendants leave to set the 
matter down for trial at once. 

On Wednesday, however, COUNSEL for the plaintiffs applied to 
rescind the order; а summons for particulars was pending, and it 
was not desirable that the action should come into the list before 
these particulars were given. 

His Говрвнір directed that the case should not come into the 
paper for trial except on the application of one or other of the 
parties ; then either party could apply to have the stay removed. 
He would hear the summons for particulars in Chambers on 
Monday next. 


ACCIDENT AT AN ELECTRIC GENERATING STATION. 


Ox Monday, in the Shoreditch County Court, before his Honour 
Judge Smyly, K C., and & jury, Thomas Pitt Curd, suing through 
his father as best friend, he being an infant, of 53, Wigston Road, 
Plaistow, E.,a joiner's mate, was plaintiff in an action brought 
under the Employers' Liability Act to recover £337 7s. damages 
for personal injuries received, from Messrs. Ferranti, Ltd., of 
Hollinwood, near Manchester, engineers. 

It appeared that the accident occurred during the erection 
of the fittings in the high-tension chamber in the electric sub- 
station of the L.C.C, in Rivington Street, Great Eastern 
Street, Shoreditch. The plaintiff, a lad of twenty, was earning at 
the time an average of a little over £2 a week. In one corner of 
the chamber which was being fitted, which was about 90 ft. by 


60 ft., a fire had been made at which was boiling a quantity of 


composition for jointing purposes. Plaintiff's duty was to fill а can 
with this composition and carry it across the chamber over an 
accumulation of rubbish. Owing to the poor lighting, plaintiff fell, 
upsetting the contents of the can over his hand. The accident 
happened in January, and one of the fingers was still much dis- 
placed through the burning up of the joint. 

Tbe plaintiff was called and said that he had never seen the 
defendant firm use anything but beer cans for the carrying of the 
composition, although in his opinion utensils of a much safer 
character should be used. For the defence it was submitted that 
there was no negligence on the part of the defendants in respect of 
works, machinery and plant. The plaintiff knew the stuff was 
lying about the floor, and should have used care to avoid it. Also 
there were four other firms in different trades who had contracted 
for various portions of the work, and were carrying out operations 
at the same time. If the plaintiff had asked for more light he 
could have had it, as well as gloves for his hands, or a utensil other 
than the beer-can if he wanted it. 

Eventually the jury found for the plaintiff for £125 and coste. 


Rail Welding. — Messrs. 'Тнквмт, Lro., have 
received the order for welding joints on a small extension of the 
tramways system to be carried out by the Portsmouth Corporation. 


Roytom Electric Lighting.—The B. of T. has revoked 
the 1901 Electric Lighting Order. 
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BUSINESS NOTES. 


Price Reduction.— TE Union ELECTRIC Co., LTD., 
this week announce increased discounts on their p. C. motors and 


dynamos. 
Gas Power Plant.— Messrs. Masons GAS Power Co., 
Lrp., of Alma Works, Levenshulme, Manchester, have recently 
received the following orders :— 
For the new works of the Schoen Steel Wheel Co., Ltd., Leeds, Duff“ 


producers, Weardale"' furnaces and steel chimneys, 
1,500 U. H. . power gas plant, to the order of Mather & Platt, Ltd., for South 


Wales; to use cheap bituminous slack. 
For the works of the Cape Copper Co., South Wales, Duff producers, coal 


bunkers, &c. | . 
Also Duff producers with accessories for Brown, Bayleys’ Steel Works, 


| Ltd., 8heffield ; tch & Batchelor, Ltd., Birmingham; the Consett Iron Co., 
Ltd., Durham: a shipment of '' Duff" producers to Japan, and suction gas 
plant to the Mansourah Electric Supply Co., Egvpt. 


Electrical Machinery in Turkey.—The Manchester 
Daily Guardian says that an announcement has been received at 
the Manchester Ohamber of Commerce from the British Chamber 
of Commerce of Turkey (Constantinople), referring to the probable 
extension in the near future of the electrical industry in tne Otto- 
man Empire. English contractors should, it is pointed out, take 
steps to place themselves in a position to tender when necessary. 
The number of electrical installations in Turkey is steadily increas- 
ing, and the Government contemplate electrically lighting the 
capita] and other cities and also undertaking the supply of power 
for the tramways. It is suggested that contractors and electrical 
firms in Great Britain should appoint agents in Constantinople, and 
be prepared to send experts to Turkey whenever necessary. This 
is tbe practice of German ana Belgian electricians, and the former 
have hitherto obtsined most of the contracts for the electrical 
undertakings. If British contractors will take the same steps they 
should be able to secure a fair amount of business. It is reported 
that there is at present some disposition on the part of the Ottoman 
Government to favour British enterprises. The secretary for the 
North of England of the British Chamber (Mr. George Thomas), 
who makes the communication, will be pleased to obtain any 
further information which may be desired by firms interested." 


Telephone Cabinets.— THE WESTPHALIEN STEROXYLE 
Co., of 7, King Street, Cheapside, E. C., have sent us a booklet relating 
to their "Steroxyle" telephone cabinets, which they supply com- 
plete and for which they claim many advantages over the ordinary 
telephone box, they being much cheaper and more artistic, 
inasmuch as they can be made tn euit the existing surroundings, in 
any wood, and in any design. "They are constructed in such a way 
as to render them absolutely sound-proof. It is believed that there 
is a good opening for these boxes, particularly in private houses 
where telephone cabinets have not so far been used on account of 
tbe difficulty and expense of obtaining a suitable article. 'The 
Steroxyle cabinets may be bad in any wood, stained and varnished, 
or polished, for walls or corners, with straight or convex fronts and 
gun-metal or brass fittings. Although this is not absolutely 
necessary, cabinets may te fitted with specially designed automatic 
ventilators at a small additional cost. As only wood (without 
joint) is used on the inside, and no padding or upholstering of any 
kind, the constraction is very sanitary. The cabinets are supplied 
ready to be screwed together, and are quite portable. 


Bankruptcy Proceedings.—M n. H. Coates, of Perth, 
was recently examined in bankruptcy, before the Sheriff, when it 
was stated that the deficiency amounted to £66,464. In answer 
to questions by the trustee, Mr. G. A. Miller, solicitor, Perth, Mr. 
Coates said he had advanced large sums of money to various trading 
companies. His money losses for the last five years amounted to 
£70,815. The examination, which was adjourned, pointed to the 
heavy losses being sustained through unfortunate speculations. 

G. M. 8югтлск, manufacturer of electrical assessories, Romford 
Road, Forest Gate., June 29th is the last day for receipt of proofs 
of intended dividend, by Mr. Egerton S. Grey, official receiver, 
Bankruptcy Buildings, Carey Street, W.C. 


Liquidations.—McPuat AND SIMPSONS’ DRY STEAM 
Patents Co., Lro., Calder Works, Wakefield.—A first dividend 
of 33. 4d. in the £ is payable July 1st, by Mr. J. W. Close, North 
British and Mercantile Buildings, East Parade, Leeds. 

THE Improvep ELECTRIC SUPPLIES, Ltp.—The statutory first 
meeting of the creditors and shareholders in this matter was held on 
Thursday last week at the London Bankruptcy Court, before Mr. 
W.J. Warley, Official Receiver. After discussion, a resolution was 
passed for the Official Receiver to remain in charge of the liquida- 
tion, with the assistance of the following committee of inspection, 
viz.:—Mr. Marshall (Union Electric Co.). Mr. Unwin (The Elec- 
trical Co.), and Mr. Krupka (Krupka & Jacoby). At tbe meeting 
of shareholders held later in the day, the resolution passed by the 


creditors was confirmed. 


Li 

Book Notices.—Za (onstruction des Machines Elec- 
triques. By J. Dalémont. Paris: Cb. Béranger. 1907. Price 
12.50 fr.—This is an excellently illustrated work of 134 pages 
dealing with the practical construction, in the works, of electrical 
machinery; confining itself, however, to the purely electrical 
portion, and not dealing with mechanical parte such as shafts, bear- 
ings, bed-plates, &c. Sheet-iron work is first taken, the various 
processes of cutting and punching being described, together with 


the most modern machinery for the purpose. Illustrations are also 
given of machines for papering and varnishing the plates. A large 
portion of the book is devoted to windings, many different designs 
of formers and machines for producing and insulating formed coils 
being described. Windings for turbo-generators also receive 
attention. In tbis chapter are a number of photographs taken with 
а stereoscopic camera, no doubt with the idea of bringing out more 
distinctly the shapes and arrangements of the formers, &c. The 
constrnction of commutators is next treated, and there is then a 
chapter on the assembly and erection of the parts, and balancing of 
the rotors. In an appendix the author deals with the organisation 
of the factory and testing of machines, 

Les Alternateurs à Collecteur Monophasés et Polyphasés. By Ch. 
Jaquin. Paris: Gauthier-Villars. 1907. This little work treats 
of machines, the designs of which are at present out of the way of 
every-day practice, and which, on that account, are deserving of 
study. Single-phase commutator motors of the simple series, com- 
pensated series, repulsion, and compensated repulsion types, all 
being treated very fully. A short chapter is given to self-exciting 
commutator alternators. Among train lighting dynamos a des- 
cription is given of the Rosenberg dynamo, which gives a current, 
tbe direction of which is constant irrespective of the direction of 
rotation, and which gives а constant voltage over а wide range of 
speed. The Leitner-Lucas machine is also described. 

Flying Machines. By A. W. Maraball, M.I.Mech.E., and Н. 
Greenly. London: Percival Marshall & Co. Price 1s. net.—This 
їв а popular account of flying machines of all kinds, past, present 
and future, and includes dirigible balloons within its scope. It may 
be that man will acquire means of aviation in the future; the past 
and present devices, however, are rather machines that were meant 
to fly than flying machines, and have been mainly useful for the 
self-advertisement of certain sensational daily papers. The word 
“ Ærongutics” in the preface is attributed to the Encyclopedia 
Britannica—we hope in error; it is not so printed in the supple- 
mentary volumes, at all events, nor in the body of the present work. 
There is little of electrical interest in this subject, and unless some 
remarkable improvement in primary or secondary batteries is made, 
there is little likelihood of electricity taking any prominent part in 
aeronautics; the internal combustion engine is here pre-eminent. 
A large section of the book is devoted to the history and evolution 
of dirigible balloons, which have attained a large measure of success. 
Next comes an account of the experiments which have been made 
with a view to the construction of flying machines “heavier than 
air.” The descriptions, which are freely illustrated, ате most 
interesting, and indicate the large number of inventors who are at 
work on the problem. Chapter IV deals with the “ art of flying ” 
in general, and Chapfér V discusses the future of the art, in 
hopeful vein. The book is thoroughly interesting and well 
written. 

Was sind und wie entstehen Errndungen? By Josef Lowy. 
Vienna: A. Hartleben. Price 1 M.— This pamphlet contains a 
popularly written application of Darwin's theory of evolution to 
the mental processes involved in the production of inventions. 
Invention, the writer maintains, is not a matter of chance, but 
follows either consciously or unconsciously, a definite method. 
This method consists in devising extensions to man’s natural 
powers so that the results attainable may increase more rapidly 
than, but in the same direction as, would be the case under the 
unaided action of the ordinary evolutionary laws of the survival 
of the fittest,” and “ natural selection." Up toa certain stave of 
development these latter laws alone may be supposed to have acted, 
but when the mind, in the general advance in power, had attained 
& certain capacity, it commenced to work on its own account 
directly towards the desired end. This would be the beginning of 
the age of mechanical invention, and one of itg direct results would 
be the deray rather than the further development of man's natural 
powers with the exception of the powers of the mind. Another 
point which the author considera, is the position of the inventor as 
distinguished from tbe ordinary man. In most cases the man who 
gives his name to an invention, is, quite obviously, only the man 
who carries the load the last few steps in a long journey, the greater 
part of which has been accomplished by the successive labours of 
numerous other men. An inventive genius may cover an unusually 
large stretch of the journey, but unless he is fortunate enough to 
arrive at a practical solution, and so prove the usefulness of his 
invention to his fellow men by occalar demonstration, he is 
peculiarly liable to miss his reward. The very fact that the 
guggested invention is a real and large advance on the existing con- 
ditions will prevent the average man from grasping its significance. 
From this fact the author predicts an ever-increasing rate of 
advance in culture and civilisation, through inventions, as the 
в ꝛientific education of the general public improves. 

Schalttafelbau. By A. Boje. Vol. 10 of Bibliothek der 
gesamten Technik. Hanover: Dr. Max Jiinecke. Price 
2 М. 80 pf.—The subject of switchboard design is still in а com- 
paratively unstandardised state, and any attempt to deal with it 
comprehensively at present would result in а large and probably 
unreadable volume. No such attempt has been, made in this book 
as the writer confines himself to practically a single case—viz., 
that of a 440-volt three-wire station with battery—but deals with 
this thoroughly, and in detail on the lines of recent Continental 
practice. In certain points this differs from the corresponding 
English practice, though not to any great extent, and the first-hand 
practical knowledge of the whole subject exhibited by the writer, 
gives the book an independent and general interest. The relative 
values of switches, instruments and other individual parts of the 
board are critically discussed, and besides the main switchboard, 
auxiliary boards for various purposes such as tbe lighting of the 
etation, cbarging customers accumulators for motor. cars, &c., 
instrument and meter testing, plotometrical teste, &., are. fully 


— — a 


W833 — аана 


1001 


THE ELECTRICAL REVIEW. 


' [Vol.60. No. 1,543, Jowm 21, 1907. 


наана .. — SES ааа —— CRM 


described. In the second part details of consumers’ distributing 
boards for house lighting, arc lighting, motor starting, &c., are given. 


The book is well illustrated by line drawings, as well as half-tone 


reproductions of finished boards. 


“Pocket Book of Electric Lighting and Heating.” By S. F. 
Walker. London: Crosby Lockwood & Son. 1907. 7s. 6d. net. 
"Pocket Book of Electrical Rules and Tables.” By J. Munro 


and A. Jamieson. 
1907. 8s. 6d. 

" Journal of the Institution of Electrical Engineers," Vol. 38, 
No. 183. London: E. & Е. N. Spon, Ltd. June, 1907. 5s. 

"British Standard Specification tor Portland Cement.”—It is 
announced that this specification, which has worked exceedingly 
well since its first issue, has been revised, and will be ready for 
issue to-day. Copies can be obtained from Messrs. Crosby 
Lockwood & Son, or the Committee, price 23. 6d. 


“Concrete Steel Buildings,” by W. ЇЧ. Twelvetrees. London: 
Whittaker & Co. 1906. 10s. net. 


Trade Announcements.— Messrs. R. J. NICHOLSON 
and Co. inform us tbat their office for the Midlands is at 3, New 
Street, Birmingham, where Mr. John E. Corby will give all in- 
formation respecting the '' Ideal" electric lighting sets, pump com- 
binations, and marine motors. 

Messrs. Lupwic LOEWE & Co., Lrp., of Farringdon Road, E. C., 
state that, owing to the completion of an extensive new factory, 
they are now able to give prompt deliveries of their D. W. M. ball 
bearings. The combined factories enable the output to be 
trebled. 

Messrs, W. F. Dennis & Co., of 49, Queen Victoria Street, E.C., 
have been appointed the sole agents for the United Kingdom an 
Colonies for * Kryptol" for producing heat electrically. | 

Messrs. Mawypstey's, LT», Zone Works, Dursley, Glos., 
announce that they bave appointed Messrs. POOLEY & AUSTIN, 
25, Victoria Street, S.W., sole London agents forthe sale of their 
patent Zone dynamos and motors. Uther agencies are now 
being arranged, and will be announced in due course. 

Messrs. Apauson Ramspotrom & Co., Ітр., of Birkenhead, 
have appointed Messrs. Rorinson & JONES, 21, Collingwood Street, 
Newcastle-on-Tyne, their sole agents and representatives for the 
Northern Counties, including Northumberland, Durham, Westmor- 
land, Cumberland, and Cleveland District of Yorkshire, for electric 
and hand cranes, and all kinds of electrically-driven lifting 
machinery and haulage gears. 

Mr. F. BENNETT PELL informs us tbat he has severed his con- 
nection with Messrs. Turner & Manville, Ltd., for whom he acted 
as manager of their electrical department (formerly known as the 
British Johne-Manville Co., Ltd.), and has joined Messrs. Tramway 
Supplies, Ltd., of Leeds and London, as their London manager, 
with offices at 22, Walbrook, E.C. "Telephone, 3179 London Wall. 
Tramway SUPPLIES, LTD. has been formed to take over the 
tramway equipment department of Messrs. S. Dixon & Son, Ltd., 
of Leeds and London, for the sale of ''Turner's" automatic point 
controller, trolley line materials, &c. 

Messrs. THE NorTHEBN LLECTRICAL СО. write to contradict 
the announcement in our last issue that Mr. J. P. Child has taken 
over the whole of their connection in Doncaster. Mr. Child has 
left their employ, and has no connection whatever with them ; they 
have closed their Doncaster branch, but any work which they 
undertake in Doncaster or elsewhere will be carried out as before, 
excepting that it will be superintended from their Grimsby onice. 


Catalogues and Lists.—Tue Titan PACKING Co. 
2 and 3, Tower Royal, Cannon Street, E.C.—32-page pamphlet 
giving illustra*ions and particulars of their rubber and asbestos 
goods, including packings, jointings, gasketings, &c. 

THE Sun EnECTRÉBAL Co., Lro., Charing Cross Road, W.C.— 
Catalogue of electric motor-fans of ceiling, table, desk, and bracket 
types, also revolving and oscillating fans, punkah, ventilating rivg, 
centrifugal and other fans. Loose lists of sliding pendant fittings 
and cheap stock lines of fittings have also been received. 

Messrs. J. Burns, Lrp., 189, Central Street, London, E.C.— 
Small pamphlet relating to Carl Egner's patent method of fastening 
insulators. 

Messes. Dovutton & Co., LTD., Lambeth, S.E. — Illustrated 
circular (No. 93) showing porcelain, G.P.O. and high-tension insu- 
lators, vitrified stoneware insulators, third-rail insulators, floor 
and wall insulators, rack insulators, and bridge insulators for 
solid cable systems. As the electrical trade is aware, 
Messrs. Doulton are large makers of insulators, which 
they supply to the G.P.O. telegraph department, railway 
companies, electric supply and traction undertakings, &c. А 
second publication contains good illustrations and particulars of 
their conduits, single ducts, and troughing, bridge insulators, &c., 
for underground cables. | 

Messrs CROSIER, STEPHENS & Co., Newcastle-on-Tyne.—Leaflet 
relating to ‘‘Cromil-Acieson” graphite paint for protecting 
structural iron and steel work. 

Messrs. Davipson & Co, LTD., Sirocco Engineering Works, 
Belfast.—New bulletin (No. 2,0034 relating to their Sirocco electric 
propeller fans for direct and alternating currents. 

ROCKWELL ENGINEERING Co., 26, Cortlandt Street, New York. 
— Leaflets giving brief particulars and sizes of their rod and bolt 
heating furnaces (oil or gas fuel). | 

Messrs. KoLBEN & Co., 20, Budge Row, Cannon Street, E.C.— 
Pamphlets as follows :—No. 45, showing and describing briefly the 
Francis turbines: No. 47, relating to Pelton wheels; and No. 60, 
dealing with double-drum hauling gear for mining. 

Tan KEIGHLEY ELECTRICAL ENciNEEBING Co., Lrp., Vulcan 
Works, Keighley.—16-page brochure giving an illustrated mecount 
of their patent electric elevntore, system of control, safety gear, &c. 


18th Edition. London: C. Griffin & Co., Ltd. 


MeEssgs. Е. FicvEBAS & Cie, 4, Rue Pajol, Paris.—Leaflet 
describing a neat little ventilating fan, which сап be plugged into 
an ordinary lamp-holder, and takes no more power, it is stated 
than one-fifth that of a 16-c.p. lamp. i 

“La Invicta” CONSTRUCTIONS ELECTRO-MECANTQUES, 4, Rue 
Pajol, Paris.—Leaflet showing new ventilating fans of various 
types, of aluminium, driven by electric motors. 

Apams MANUFACTURING Co., Lro., 106, New Bond Street, W.— 
Leaffet No. 33, illustrating the ''Igranic" automatic self-starting 
D.P. switch for л.с. motors, single, two or three-phase, starting 
without external resistances ; also a float switch and pressure regu- 
lator, for use in conjunction with this switch for controlling air 
compressors and hydraulic accumulators. 

Messrs. CLARKE, CHAPMAN & Co., LTD., Victoria Works, Gates- 
head.—Catalogues of water-tube boilers, and boiler feed pumps 
(Woodeson's patents). The Wooderon boiler consists of a number 
of horizontal steam and water drums joined by straight and nearly 
vertical tubes, for which a high degree of efficiency, accessibilit 
and simplicity is claimed, Internal superheaters can be fitted, 
and a set of tubes at the back to act as an economiser. The cata- 
logues are accompanied by a book containing the names of users of 
the pumps, and a long list of boilers supplied or on order. 

Tue SanpyoRoFT Founpry Co., LTD., Chester.—Catalogue—or 
rather, book—-describing the mining machinery made by the firm, 
which includes breakers, stamp mills, cyanide plant, crushing 
machinery, and all sorts of engines, pumps, air compressors, boilers, 
gearing, &c., for mining purposes. The book is fully illustrated, 
and forms a treatise on mining machinery in itself. 

Messrs. Petrson & Co., 17 and 18, St. Dunstan’s Hill, FE. C.— 
Handbook of constructional steel and ironwork, with tables of 
strength of steel joists and girders, flooring plates, &c., weights of 
steel angles, bars and plates, and other data. 

Messrs. HERBERT Morris & BasTERT, LTD., Empress Works, 
Loughborough.—Book 57, describing the firm's travelling cranes, 
of which there are stated to be 600 to 800 in stock, and 2,000 to 
3,000 in course of construction. The types made include 3-motor 
electric cranes, partly electrical cranes, and hand cranes, as well as 
palley blocks, run - ways, &c. 

Mxssnas. Davies BROTHERS & Co., Lro., Crown Works, Wolver- 
hampton.—Illustrated catalogue of iron roofs and buildings, con- 
structional ironwork, tanks, &c. 

Тнк Union ELECTRIC Co., Lro., Park Street, Southwark, S.E. 
—Catalogue No. 90. Condensed list of dynamos and motors, arc 
lampe, switchgear, meters, &c., abstracted from the company's 
fuller price liste (of which а list is given) and showing the goods 
most in demand. 3 


LIGHTING and POWER NOTES. 


Acton.—The Metropolitan Electric Supply Co. bas 
intimated to the U. D.C. its intention of spending some £20,000 in 
mains extensions in the district, also of revising the charges for 
energy, with & view to reducing them. 


Aberdeen.—The county authorities of Aberdeen have 
decided to continue their opposition to the Aberdeen Corporation 
Bil! (which proposes to acquire the Deeside and district electricity 
undertaking at Cults, aud to extend the area of supply) and to 
present a petition to the House of Commons. 


Ashton-under-Lyne. — The Audenshaw V. D.C. has 
asked the T.C. to take a transfer of the E.L. order from Manchester 
T.C., as the latter body finds that the cost of supply, owing to 
distance, would be too great. Ashton T.C. is considering the 
matter, and meanwhile Audenshaw U.D.C. ie ascertaining the 
probable number of consumers for light and power. 


Bexhill-on-Sea.—A I.. G. B. inquiry was held on June 
lltb, into the application of the T.C. for a loan of £5,700 for 
additional plant at the electricity works. "There was no opposition. 


Brentford.—The Guardians have finally resolved not to 
enter into an agreement with the Heston and Isleworth U.D.C. for 
a supply of electricity in bulk for their new workhouse buildings. 
The Council would have to spend £4,000 on new mains, and bad 
asked the Guardians to guarantee a minimum consumption of 50,000 
units at 3d. per unit for five years. Acting on the advice of the 
L.G.B., the Guardians have rejected the arrangement. 


Cardiff.— The accounts of the electrical undertaking show 
an income during the past year of £35576, and an expenditure, 
exclusive of financial charges, of £25,930. After meeting loan 
‘charges, a deficiency of £4,638 remains, which is partly covered by 
the previous year’s balance. Mr. Ellis, in his report, states that 
the deficit is due to reduction in charges during the past year, but 
that alarge extension of plant is just commencing to earn revenue, 
and he anticipates a large profit during the coming year. 


Farsley.—The U.D.C. has decided to ask the B. of T. 
to extend the E.L. order for three months to enable arrangements 


to be made for transferring the order to the Yorkshire Electric 
Power Co. 


Gosport.—The E.L. Co. has informed the U.D.C. that 


energy for lighting will,be available at the end of June, and that 
the charge willbe 449.:рег unit. vs B 
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Electricity on the ss. Mauritania.“ — The electrical 
equipment of this new Cunarder comprises four 440 Kw. turbo- 
generators for supplying some 5,000 16 с.р. lamps, search light, &o., 
and driving some 60 ventilating fans, stokehold fans, refrigerating 
plant, hoists, bulkhead doors, and other auxiliary plant. 


Gravesend.—By 10 votes to 8 the T.C. has decided not 
to take any further action under the E.L. extension to Northfleet 
Order, 1905. 


Hipperholme.—The U. D.C. has sealed an agreement 
with the Electrical Distribution Co. for a supply of electricity 
to the district. ^ 


Keady (County Armagh).—The Urban Council is 
contemplating an electric lighting scheme for the town, and has 
received plans of the proposed installation from Mr. Meenan, 
electrical engineer, Dublin. 


Kirkintillock.—The B. of T. has intimated to the T.C. 
that the Electric Lighting Order of 1903 bas been withdrawn. 


London.—HampstEaD.—The profit on the past year's 
working of the electrical undertaking amounted to £3,683. In- 
cluding £2,299 brought forward, the balance amounted to £5,982. 
This has been allccated as to £2,113 to the rates and £1,663 to 
alterations to plant, &c., leaving а balance carried forward amount- 
ing to £2,206. 

BERMONDSEY.—A communication is to be addressed to the 
B. of T., protesting against the needless expenditure which would 
be involved by the establishment of testing stations by the L.C.C. 
It is intended that consumers who use light in the daytime shall in 
future be supplied at power rate—namely, 154. per unit between 
midnight and sunset, and at lighting rate, viz., 37d. from sunset to 
midnight. 

SovTHwARK.—The Comptroller of the L.C.C. has informed the 
B.C. that the Finance Committee of the former body has con- 
sidered lettera and a report with reference to the B.C.’s electricity 
fund, and has expressed the opinion that it would be glad 
to see any proposals carried out for strengthening the reserve 
fund. The Committee suggests the advisability of meking 
an arrangement whereby the existing electric lighting loans may 
be repaid in the periods recently adopted by the L.C.C., instead of 
in 42 years, the term originally granted. 


Luton.—The L.G.B. has sanctioned a loan of £14,460 
for additional plant for the electricity works, extension of build- 
ings, mains, house services and meters. The T.C. spplied for 
£17,000, and the L.G B. has deferred an item of £2,500 for 
machinery and plant for the proposed tramways until it is ascer- 


tained whether it is actually required, and a sum of £40 for an out- 


standing debt is disallowed. 


Manchester.-—The output of electricity during the past 
year from Manchester's three generating stations amounted to 
63,056,914 unita, as against 55,025,966 units in the previous year— 
an increase of 14:59 per cent. The quantity measured and accounted 
for was 55.361,612 units, showing 8 difference of 11,095,302 units, or 
18 55 per cent., this being the quantity used in distribution, or 
otherwise not accounted for. The corresponding percentage in the 
previous year was 19:50. "The total mileage of main conductors laid 


-at March 31st, 1907, equals 322 miles 83 yards, being 20 miles 1,439 


yards more than at March 31st, 1906. 

A report presented to the Electricity Committee at ifs last meet- 
ing shows that, on March 31st last, there was a net surplus of 
£26,267 on the year’s working, against £16,219 at the corresponding 
date in 1906. A sum of £2,352 has been appropriated for extension 
of works, for which borrowing powers cannot be obtained, and the 
balance, £23,915, has been carried to the reserve fund. The 
renewals suspense account amounted to £74,590 at the beginning 
of the financial year, and has since been increased by a further con- 
tribution of £40,000; but certain abnormal expenditure, totalling 
£13,978, on discarded plant and mains, having been debited during 
the year, {һе account only shows а net increase of £26,022, leaving 
а total balance at March 31st, 1907, of £100,612. "The reserve fund 
at March 31st, 1906, stood at £34,826. During the year there has 
been charged to this fond £6,402 for expenditure in respect of 
vibration at the Dickinson Street station and in respect of two 
Street explosions. From this account there hasalso heen transferred 
the cost (247.122) of the warehouse property in Dickinson Street 
and Bloom Street, the transfer being due to the fact that the 
purcbases were an application of the reserve fund, and not an 
investment permitted by the Manchester provisional order. On 
the other hand, there has been credited a sum of £1,096 for interest 
and £23,915, being the net surplus on the year's working. The 
balance carried forward is, therefore, £6,323. During the year the 
L.G.B. granted additional borrowing powers to the extent of 
£165,136, and an application for further powers is now under 
consideration. The various amounts sanctioned came to 
£2,545,941. The capital outlay shows a total at March 31st, 1907, 
of £2,338,373. 

The Electricity Committee contemplates making reductions in 
its charges for electricity for lighting purposes. It recommends 
the following for the approval of the City Council: (v) To consumers 
on the flat rate a reduction from 45d. to 3d. per unit. (7) To long 
hour consumers a reduction from £7 per kw. of maximum demand, 


. and 13d. per unit, to £7 per Kw. of maximum demand and 14d. per 


unit. Both alterations will take effect from December 25th next. 
Satisfactory progress has been made with the work required to 
give effect to the engineer's echeme of closing down the Dickinson 
Street generating station and transferring tbe load to Stuart Street 
during the six summer months in each year. The scheme is expected 


to come into operation at June 30th of thisyear. Messrs. Willans and 
Robinson, who have the contract for a 6,000 kw. Willans-Siemens 
turbo-generator set for Stuart Street station, expect to have this set 
running by December next. To cope with the continued increased 
demand for supplies of electricity, more particularly for power 
purposes, there have been installed at several of the distributing 
stations during the year an additional 3 500 kw. of transforming 
machinery, including the plant required for the new tramway services 
to Chorlton-cum-Hardy and Altrincham. 

The important scheme of laying new high tension feeders from 
Stuart Street to Dickinson Street, and the provision of spare ducts, 
is nearing completion. Extra high pressure mains have been laid 
during the year in connection with three-phase supplies to a 
number of large works, to supply the following firms :——Shaw, 
Jardine & Co., cotton spinners, Butler Street; Hans Renold, 
engineer, Burnage; Richard Johnson & Nephew, engineers, Brad- 
ford; Kendall & Gent, engineers, Gorton; Mather & Platt, 
engineers, Newton Heath ; Armstrong, Whitworth & Co., engineers, 
Openshaw ; and Johnson, Clapham & Morris, engineers, Moston. 

The T.C. on June 12th decided to apply fora loan of £112,850 for 
electrical extensions, as detailed on p. 924. 


Neath.—The R.D.C. has engaged Mr. Ellis as consult- 
ing engineer in connection with the E.L, scheme, at a fee of 
50 guineas. ` 


Newport.—The accounts for the year ending March 


3186, 1907, show receipts amounting to £27,245. Tbe working 


expenditure amounted to £14,119, and interest and sinking 
fund to £15,411, leaving a deficit of £2,286; while the adverse 
balance of last year, £372, and the outstanding balance on the 
exhibition account, £206, have still to be dealt with. It is pointed 
out that the increased cost of coal, £4,892, compared with an esti- 
mate of £3,700, explains more than half the loss, while the lower 
charges introduced about а year ago have further reduced the 
profits. 


Portrush.—.At an adjourned meeting of the Urban 


. Council on the 13th inst., Mr. J. Н. Caskey presiding, specifications 


submitted by Mr. Woodside, electrical engineer, Belfast, for the 
electricallighting of the town were discussed. The further considera- 
tion of the scheme was postponed till next Week. The plan has been 
on hand for a long period, owing, it is alleged, to some feeling in 
the matter amongst the members of the Council. 


Romford.—The B. of T. has revoked the 1900 E.L. 


order. 


South Wales.—We understand that a scheme has now 
been arranged for carrying on the South Wales Electrical Power Dis- 
tribution Co.'s undertaking, and that additional capital will be 
provided by local firms interested in the company's operations. 
The affairs of the company have undergone a thorough revision 
witha view to placing the concern in & sound financial position. 


Taunton.—The statement of accounts in connection 
with the electricity undertaking for the year ended March 31st 
Jast shows a net profit, after meeting all charges, of £336, making, 
with the sum of £42 brought forward from the previous year, a 
total surplus of £378. The sum of £350 was voted to reserve, and 
the balance carried forward. 


Tottenham.— For some time past the Council has been 
urging the North Metropolitan Electric Power Supply Co. to 
proceed with the installing of the electric light in the district. The 
company and the Council are apparently at loggerheads over other 
matters, and the company declines to proceed until these are 
settled. 


Willesden.—The U.D.C. has decided to extend its 
street lighting by the addition of 66 Oliver arc lamps. 


TRAMWAY and RAILWAY NOTES. 


Belfast.—At the weekly meeting of the Tramways and 
Electrical Committee, Mr. Nance, the manager, submitted a special 
report on the proposed extensions of the tramways system for 
which the citizens are agitating. These were four in number 
—from Shaftesbury Square, along the Donegall Road to Falls 
Road; Shaftesbury Square to Ormeau Road, vid Botanic Avenue 
and University Avenue; from Mountpottinger to the Castlereagh 
Road; and from Peter's Hill to the Cliftonville Circus, viá Old 
Lodge Road, Old Park Road and Agnes Street. The шараре 
estimated the cost of these extensions at £108,000. It was stated 
that the Ligoneil extension, not included in the above, would 
receive the fullest consideration, and it would be one of the first 
dealt with. Тһе manager was of opinion that no extensions 
should be taken in hand for a couple of years. 


Blackburn.—The eighth annual report of the tramway 
undertaking shows a total revenue of £54,951, and working expenses 
amounting to £33,531; financial and other charges absorb £20,909, 
and the evrplus on the year amounts to £511. Some 10 million 
passengers were carried during the year, the revenue amounting to 
12:64d. per car-míle. | С. 
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Cardiff.—The tramway income during the past year was 
£119,115, as compared with £113,903 in the previous year. After 
meeting working and financial charges, a surplus of £4,405 remains, 
as compared with £3,411 in 1905-6. It is recommended that £6,456 
should be appropriated from the revenue balance, which amounts 
to £10,265, and carried to a suspense account pending the issuing 
of a fresh loan. | | 


Continental Notes.—AvsTRIA.—The American “ Inter- 
national Railway Company” has applied for a concession for the 
construction of an electric railway from Vienna to Ofen-Pest. 

SPAIN.—The Sociedad Tramway de Valencià à Moncada has been 
formed at Valencià for the construction of an electric tramway 
from Valencià to Moncada. 

The Direccion de Obras Publicas of Madrid propose to grant & 
conoession for the construction ofan electric tramway in San 
Sebastian. 


Dundee.—The T.C. is considering a proposal to establish 


з superannuation fund for the tramway employés. 


Gloucester.—A_ special committee of the City Council 
has been appointed to consider whether the tramways shall be con- 
tinued as a municipal undertaking. The past year’s deficiency, 
after meeting financial charges, amounted to £4,500. 


London.—L.C.C.—At Tuesday’s meeting the Council 
resolved that in cases where tramways are constructed on new or 
existing routes, or where it is decided to renew the paving of 
existing tramways, the portions of the tracks opposite elementary 
and secondary schools, polytechnics, and other educational insti- 
tutions, wholly or partly maintained by the Oouncil, and 
abutting on the roads in which such tramways are laid, should be 


paved with wood or other silent material, provided that the 


remainder of the carriageway opposite any such school or 
institution is similarly paved. 

Mr. E. Schenk, as chairman of the Crystal Palace Company, 
together with a deputation from the Camberwell B.C., has inter- 
viewed the Highways Committee of the L.C.C. regarding the 
necessity of extending the South London tramway system to the 
Crystal Palace. 

Progress is being made with the extension of the LC.C. 
tramways from Tooting Broadway to the High Street Railway 
Bridge, where they will connect with the London United 
Tramways, which will shortly run «ia Wimbledon, Malden, and 
Surbiton to Hampton Court. Another route to be shortly com- 
menced is that from Tooting Corner to the Hop Exchange. This 
will be extended to Tooting Junction, and will meet the South 
Metropolitan Tramway Company's cars now running between 
Tooting Junction and Croydon. 

CHARNG Cross, Euston AND HAMPSTEAD TUBE.—Trial runs 
have recently been made on this line, which is to be opened to- 
morrow by Mr. Lloyd George. 

It is proposed to run a 12-minute service between Charing Cross 
and Golders Green, a 4-minute service to Hampstead апа Highgate, 
and a 2-minute service to Camden Town, where the line branches 
to left and right. | 

The journey between Charing Cross and Golders Green occupies 
some 20 minutes, and the latter station is in the open. 

CENTRAL Lonpon Raitway.—lIt is understood that, as a result 
of the mutual agreement, as to increased fares, this company will 
adhere to в 2d. fare for distances not exceeding 3} miles, and will 
charge 3d. for greater distances. No alteration will, however, be 
made in workmen’s fares. 


Londou United Tramways.—This company is applying 
to the Light Railway Commissioners for an order extending the 
period for taking land .and constructing light railways (electric 
tramways) from Twickenham Green to Hanworth, and from 
Hounslow Broadway to Hanworth. The order expires in November 
next, and the Company is asking for 10 years’ extension. The 
Twickenham U.D.C. and the Heston and Isleworth U.D.C. are 
opposing the application. 

The Heston and Isleworth U.D.C. has notified the company that, if 
itdoes not fix a definite time for the commencement of the extension 
of the line from Hounslow to Staines, the Council will oppose every 
order and Act that it may ask for in the coming session. 


Nelson.—The working of the light railways undertaking 
for the year ending March 31st last, has resulted in a deficit of 
£61, which compares with an estimated deficit of £352. The 
returns show that 2,035,300 passengers were carried, being an 
increase on the previous year, although the car mileage 203,203 is 
a reduction on that period. 


Newport.—The past year’s working of the tramway has 
resulted in a revenue of £33,388; working expenses amounted to 
£22,119; and financial charges totalled £9,027, thus leaving a 
surplus of £2,243. The adverse balance on the tramways up to 
March, 1906, and certain other payments have still to be considered. 


Nottingham.—During the financial year just closed 31 
million passengers were carried on the municipal tramways. The 
receipts were £139,000, and, after meeting all capital charges, 
£17,000 has been contributed in relief of the rates. The profit on 
the working of the electricity undertaking is £45,000, of which it 
is proposed to devote £10,000 in relief of rates. 


Portsdown and Horndean.—The Light Railway Com- 
missioners have, subject to the confirmation of the B. of T., granted 
an order for the construotion of a light railway from the terminus 
ef the Portsdown and Horndean system to Cathorington, 


Prestwich.—Particulars of the leasing of the tramways 
to the Salford Corporation by the U.D.C. appear in the London 
Gazette of June 14th. | 


Southwold.—The Light Railway Co. has applied to the 
B. of T. for an extension of time for completing the works under 
the Light Railway Order, 1907. 


Sunderland.— At a meeting of the T.C. on the 12th 
inst, Mr. George New presented the annual report of the 
Tramways Committee, a digest of which has already been given in 
our columns. In doing во Mr., New complained that the Tramways 
Committee had to pay more than many other Corporations for its 
electrical energy. The Electricity Committee charged it 132d. per 
unit, against 14d. at Wolverhampton and other places. Mr. W. 
Sanderson said if the Tramways Department was allowed to 
produce its own electrical energy it would, he had been assured, 
be able to produce it at a trifle less than 14. per unit. Alderman 
Bruce, Chairman of the Electricity Committee, said his committee 
had again and again reduced the price of energy for the 
tramways; it had to provide special machines for this particular 
service; he did not believe other towns which charged less than 
Sunderland had properly gone into the cost of supplying 
energy for the tramway service, and the Sunderland Electricity 
Committee was not going to carry on its business in that way.. 


U.8.A.—The Chicago, Lake Shore and South Bend 


Railway is equipping 70 miles of route on the Westinghouse 
single-phase system. A power house, containing three 3,000-n.r. 
Westinghouse turbo-generators, will be erected for operating the 
line; and some 31 cars, each equipped with four 100-н.р. ac. 
single-phase motors and multiple-unit control, will deal with the 
traffic. 


Wolverhampton.—The Tramways Committee of the 
Corporation last week issued an abstract of the accounts respecting 
the working of the tramways for the year ended March 31st. 
The Committee state that the following results have been obtained: 
Total income, £43,822; less expenditure (exclusive of renewals), 
£24,537 ; making a gross profit of £19,285. This sum of £19,285 
has been dealt with as follows: Contribution to renewals fund, 
45, 300; instalment of interest, £7,742; repayment of loans, 
£4,129; leaving a net profit of £2,114. 


Yarmouth.—The gross revenue on the year's working 
of the tramways amounted to £21,902, and the gross profit to 
£7,681. After meeting financial charges, &c., and including £252 
brought forward, a surplus of £2,545 remained, out of which 
£1,000 was voted to the rates and, £1,500 to renewals, &c. 


TELEGRAPH and TELEPHONE NOTES. 


| Telegraphic Interruptions and Repairs :— 


CABLES, Irmer. REPAIRED, 

Cayenne-Pinheiro oe ee ee ee Фо Aug. 18, 1909 ee ee 
Curacao-Coro 
Curacao-La Guayra Closed.. ee ee oe Jan. 13, 1906 ee ee 
Curacao-Maracaibo 
Reissa-Issa and Reissa-Yemani (Yemen) .. .. Oot. 99, 1902.. АА 
Tarifa-Tangier .. ss ^ Р $5 .. Jan. 18, 1904... ee 
Port Arthur-Chifu (Closed) .. si 28 Маг. 9, 19%.. - 
Garachico-Santa Crus ee ee ee ee ee July 14, 1906 ee oe 
Las Palmas-Arecife - „> - ө» .. Aug. 18, 1906 .. se 
Trinidad-Demerara - „ә a e .. June 17, 1907 .. 

| LANDLINES, . 
Puerto-Barrios ee e. E ee Aug. 3 ? 1909 ee oe 


Wireless Telegraphy.—The Amalgamated Radio-Tele- 
graphic Company, which owns the patent rights of the Poulsen 
system, has obtained a site on the coast of Kerry at Knockroe, near 
Ardfert, and is erecting a trans-Atlantic signalling station. The 
site is eleven miles from the town of Tralee, and a few miles north 
of Valentia Island, where the Atlantic cable companies have their 


stations. 


The Are Works Club.—In spite of the unfavourable 
weather, from which Messrs. Crompton & Co. seem to suffer three 
years out of four, on the occasion of their annual sports and 
inspection of the works, а numerous party of guests went down to 
Chelmsford last Saturday; and as the rain held off most of the 
afternoon, the races were carried out most successfully and with 
evident enthusiasm on the part of both ‘competitors and spectators. 
At the lunch which as usual intervened between the inspeotion of 
the works and the visit to the racecourse, the old question between 
the Mayor and the company was revived in a new form. It appears 
that since Messrs. Crompton moved to Writtle, the ambition of that 
rural district bas been aroused, and its rates are even higher than 
those in Chelmsford. Consequently the company is not now indis- 
posed to be included once more within the borough boundary, and 
only appeals to the Mayor to be merciful as he is powerful. In his 
reply for the visitors, the Mayor disclaimed all responsibility for 
the rise in the rates, which was made. by the rural district council. 
Colonel Crompton, in а happy speech, explained the patrigrchal 
relation between himself and his workmen. “Our men marry aud 
we employ their cbildren "; consequently, the supply of labour 
inoreases slowly but surely. 
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THE FRINDSBURY PLANT OF THE KENT ELECTRIC POWER CO. 


Wrru the recent placing in operation of the Kent Power Kent, with the exception of the Isle of Thanet. Not unlike 
Co's. generating plant of Frindsbury, yet another of the a very successful undertaking of the same kind in the North 
of England, the Kent 
Co.’s first power sta- 
tion stands on a 
busy waterway— 
the River Medway, 
which, together with 
the neighbourhood, 
is best known as the 
centre of England's 
cement-making in- 
dustry ; a good idea 
of the situation of the 
station is obtained 
from fig. 1. Similarly 
also, the company 
commences operations 
with an established 
| ко | МЖ connection, viz., the 

Fic. 1.—EXTERIOR oF THE KENT POWER Co.’s FRINDSBURY STATION, SHOWING LocaL CEMENT | 
- Works AND THE River MEDWAY. Chatham, Rochester 
| 2 ANI cz | | and District Electric 
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Fic. 2.— INTERIOR ОЕ THE ENGINE Room FROM THE SWITCH-GALLEBRY, 1, 500-Kw. UNITS IN THE FOREGROUND. 


numerous British Power Companies commences the business Lighting Co.'s undertaking, which was acquired as from the 

of supply. | к ‚о Ist of this year, and which last year absorbed 870,000 unite for 

The company's powers date from 1902, and ite area of lighting and power. While cement making is an industry, 

some 1,500 sq. miles embraces the whole of the county of which offers exceptional possibilities for power applications 
EEG | | | IC С 
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(see ELECTRICAL REVIxw of May 17th last), it is satis- 
factory to note that engineering and other industries are all 
well represented in the district, which judging from ex- 


perience in other directions, should in time reward the enter- - 


prise of the company. 


Fic. 3.—Vrew oF Parsons’ SURFACE CONDENSING PLANT FoR 1, 500-Kw. 


TURBINE UNIT. 


The Frindsbury station is а plain steel frame struc- 
ture, sheathed in corrugated metal for the most part, 
but with brick and concrete switch galleries; a construction 
which appears to be admirably adapted for the purpose, and 
to facilitate extension in any direction. The boiler-house 
contains an initial installation, consisting of two Babcock 
and Wilcox boilers, 
each fitted with in- 
ternal superheaters and 
chain grate  stokers. 
А view of the boiler 
plant at present in- M 
stalled is shown in о 
fig. 9. вфе 

Each boiler has а 
rated evaporation of 
16,000 Ib. of water 
per hour, at 160 lb. 
pressure. 

The boiler feed, 
other than that drawn 
from the hot wells, is 
obtained from the 
public mains, and 
treated in а Gutt- 
mann type water- 
softener. situated over 
a feed - tank, into 
which also all the 
station steam traps 
discharge. Two 
Worthington duplex 
steam-driven pumps, 
of the horizontal type, 
are installed for boiler 
feeding purposes. The 
flue gases at present 
discharge direct to an 
iron chimney, 160 ft. 
high and 8 ft. 6 in. 
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diameter, but space is allowed behind the boilers for 


installing а suitable economiser, and the boilers are shortly 
to. be added to. | | | 


The coaling arrangements are at present incomplete, but. 


fuel will eventually be obtained from barges lying alongside 


a river wharf adjoining the site, and will be dealt with by coal- 
handling and storage plant as the requirements of the station 
grow. _ 

The steam connections between boilers and prime movers 
are of the simplest character, consisting merely of. boiler 
branches leading into a header in the 
boiler-house, sectioned by means of 
valves, and with other branches leading 
to the turbines. 

The turbo-generating plant installed 
consists of two 1,500 Kw. units, deliver- 
ing three-phase current at 11,000 volts 
pressure and 50 cycles, also a smaller 
two-pole 500-Kw. unit of similar perio- 
dicity, supplying 2,500-volt three-phase 
current, this latter machine having been 
removed from the Whittaker Street 
station of the Chatham Company, 
recently destroyed by fire. 

The speed of the large units is 
1,500 R.P.M., and of the small one 
3,000 R. P. M.; in each case the exciter 
is mounted on an extension of the 
alternator shaft. 

The  1,500-kw.  turbo-alternators, 
views of which are given in figs. 2 
and 4, are of Messrs. Parsons’ well-known 
type, having the armature windings so 
arranged that the stator can be split 
horizontally, with а view to facilitating 
aceess to the rotor. Natural ventilation 
is relied on, the air being drawn in at 
each end of the rotor and discharged 
through an aperture in the top of the 
stator casing. 

The temperature rise of these plants was very small under 
test, being only 36° F. after three hours' run аё full load, and 
60° F. after three hours’ run at 50 per cent. overload. 

The terminals are brought out at each side of tbe stator 
into & terminal box, and are easily accessible when it is 
desired to dismantle the stator. The end windings are 


Fic. 4.—Parsons’ 1, 500-K w. 11,000-vorT ''URBO-GENERATOR. 


specially arranged and secured with a view to obviating an) 
danger from short-circuits, and the cast-iron protecting 
shields shown in our views are removable in case any repair 
are required. | | = 

The excitation pressure for these machines. is 45 volts; 
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by tr | they are designed to carry an overload of 50 per cent. for’ phere. At present the station plant is incomplete, as 

Б: three hours and 100 per cent. for half-hour. ` it is ‘intended to instal а battery as a stand-by for 
Each turbo-generator is provided 

Tus with its own surface-condensing plant, 

Rx vacuum augmenters being also fitted. 

. Our views, figs. 3 and 8, show the 

a d compact arrangement of the plant; the 

R turbine, as usual, exhausting directly 


into the condenser below, from which 


“а.к again three-throw air pumps, gear- 
hae. driven by 16-H. P. Phoenix motors in the 
ME two larger plants, and by a similar 
Vig 10-H. P. motor in the smaller one, draw 
t [е the condensed steam and vapour. 
Mu А small force pump attached to the 
Dg tie air pumps delivers the hot, well water to 
Е the feed tank in the boiler house. 
лау The condenser circulating plant is 
| placed in a pit in the basement below 
Ud s the switch galleries. Two 65-H. P. 
ill Ce Phcenix motors each operate a Worthing- 
ix ton centrifugal pump, with a capacity of 
d 3,500 gals. per minute at 720 R. P. M., 
for supplying circulating water from a 
TEG reservoir, adjacent to the station and 
үс provided with spray coolers. 
Bun A small centrifugal pump operated 
ME by а 2-H.P. motor is also provided ; this 
RI draws from а well, and delivers 
LEN through the oil coolers of the turbines Fia. 5.—GENERAL VIEW OF THE 11,000-vOLT 8-РНАЗЕ SwITCH PANELS, WITH 
La to the reservoir, thus making good any MASONRY CELLS BEHIND: 
br los in circulating water. With a | 
cu further extension of generating plant it is intended to excitation and station lighting, and a Phcenix motor- 
d draw upon the Medway for circulating water. generator is being installed to work in conjunction with the 
battery. The motor portion of the 
E | | motor-generator operates, in common 
akar! with the other auxiliaries, on a three- 


phase station circuit at 400-440 volts 
pressure, and is coupled to a 60-KW. D.C. 
generator, giving 500 amperes at 40. 
to 120 volts, the latter machine being 
of the inter-pole type with ventilated 
field windings. 

The н.т. switchgear shown in fig. 5, 
which is installed on a gallery over- 
looking the engine room, was, together 
with the auxiliary switchboard for con- 
trolling the station lighting, power and 
excitation (situated under the н.т. 
switch gallery), supplied by the Elec- 
trical Co. 

The н.т. gear is similar in design to 
that described by us in connection with 
the Aberdare Colliery installation 
(ELECTRICAL REVIEW, April 20th, 
1906), 

The board at present consists of three 
machine and four feeder panels; the 
machine panels are each fitted with an 
ammeter, voltmeter and wattmeter of 
the edgewise type, and a wheel for 
operating a 200-ampere tank oil switch 
behind, also synchronising plugs, &c. ; 
on each feeder panel there is an am- 
meter, an operating wheel for a 200- 
ampere feeder oil-switch, &c. In both 
cases the oil switches are controlled 
automatically, combined maximum and 
reverae-current time relays being fitted 
in the former and maximum-current 
time relays in the latter case. 

The front of each panel subtends a 
frame carriage mounted on small wheels, 
which carries the oil switch Fes E 

ing g | | wit 
и Fio. 6.—View or Exdm Room, WITH THE 500-Kw. UNIT IN THE FOREGROUND. 5 5 panel 
. ZEE | "T can be run forward from its cell on 
yt I | : | | to a trolley provided for the purpose, 
- n connection with each condensing plant, an automatic when repairs or inspection of its contents are necessary, or 
" alve provides an alternative emergency exhaust to atmos- it may be partly run forward when not in use; in either 
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case the oil switch wheel on the front of the panel must be 
turned to the “off” position in order to unlock the 
carriage before moving it. | 


Fic. 7.—Тнв Spray COOLEB IN ACTION. 


All the switches and bus-bara are enclosed in concrete 
cells, the bus-bars being arranged over the switchgear. The 
board is designed with a view to connecting overhead circuits 
if desired. | 
J Control pillars situated in front of each generator panel 
provide for field regulation, the rheostats being fixed under 
the gallery, behind the auxiliary board. 

The latter is arranged to control all the three-phase motos 
in the station with energy at 400 volts pressure, supplied 
through a 200-KW. Berry oil- cooled transformer; it also 
provides for the control of the battery and exciters. 

At the present time the larger generators are supplying 


Fic. 9.—Vigw or THE BoiLER Prawr. 


energy through a 600-Kw. Berry oil-cooled transformer, 
which steps down the pressure to 2,500 volta for the 
Rochester and Chatham network, the smaller generator, of 


course, supplying direct ; but supply at 11,000 volts will be 
given shortly. | | ! 

Three-core paper-insulated and lead-covered cables of 
Messrs. Henley'8 make, and drawn into Sykes conduits, are 
provided for supplying the sub-stations in this area at 
11,000 volts, when the necessary sub-station plant has been 
installed. 

The company's station is situated in the midst of an 


Fic. 8.—Vigw oy THE 500-Kw. TURBINE UNIT AND CONDENSING 
. PLANT. | | 


industrial area comprising Chatham and Rochester with a 
population of 70,000 in their immediate neighbourhood, 
Sittingbourne with its brickfields, the Medway valley to 
Maidstone, the chief seat of the Portland cement industries, 
and a portion of the south bank of the Thames, Besides 
the energy required for 
lighting there is 
about 30,000 H.P. 
employed in works 
within a moderate 
distance of the com- 
pany's station. 

There are at pre- 
sent connected or 
being connected to 
the mains the light- 
ing of Chatham and 
Rochester, taking 
about 500 kw., Messrs. 
Согу & Son, coal 
merchants, 220 KW., 
Messrs. Aveling and 
Porter, 120 KW., МА 

rospects of large 
1 1 the Med- 
way Steel Works, 
70 KW., besides small 
consumers. ‘The 
company is also in 
negotiation with а 
large number of other 
prospective consumers. 
A feature of the dis- 
trict is the number 
of power consumers 
within a very 
moderate distance of 
the station. 

Messrs. G. L. 
Addenbrooke and 
A. A. C. Swinton are 
consulting engineers to the company, and we are indebted to 


them and to the officials of the company for facilitating 


the production of this article. 


коа 


Vol. 60. No. 1,543, Jun 21, 1907.] THE ELEOTRIOAL REVIEW. 1011 ^ 
so R7 —— 


RS 


H- 


- 7 s M 
| A 


NOOO DON 


heme р, Ме 


-— 
җы. 


| | 
2 = —— — 
| [ — Ж... = I. z = — | I 
1 Y — — 
I 
! 


| 


. \ 
kA ———— MÀ 
—— ————— . ———r—iſAꝓwu4 


МУУ ууу 


\ : Vy ANY : * HA ve | err 
Wks NN ^ V UNS NSW wg 


J — — — — n * 3 — 
M Н \ * Y xd 
Uu —— [AN 
MS 
* 
у 
а GAN N Ж, ' 
HN ^ W Lat ^ 
$ E : ы ` { - : 
“4 — 7 re АРА МИ: ee А ' | < la 
(d ( "lr = 
= ша ш. „„ K == d 
e ТҮ = — oO) | eS” Д4 ko T ee 
= eO = Emum (E EET xí om 
1 Д & & ” * — 0 — ОЌ 1 PA 4 Y | 
~ | | = 1 Hi — | r | 
o = | B E | 
8—2 /' 9m f | К | [. 
Г 1 | | ' ! f à 1 A 
| |" eae { j| | || í / FTT Y — i — — RA, 
Í — В) "~ P 
MI l ' . == | 
MEL 1 (T м | f —— = | | * 
б ~i H - Zz [ | — 
f а | Na puos į i | — 0 
= || fc * ) j F x | 
АМ 9 | эн i 2 f 1T las: 
La! & } the d | 1 ' TT 
422 yt ПЕД а. і | ү | á | 
ex N 5 [4 — ГА = 
з=. | | | 
N | — 
; A „„ | д — r 
№24 i ; 2 * 
А — a >- К NN = — M ду 
Е eee i we, ae AR MET i eum SAO. | | 
Е * { r ^ 
— Ку. Sg y | A A ‘ 7 À, NN 
CET | | Qe | PN у ROR : ^ | —" — | 
2 "1l | МФ у сузу * EAA м, U =={„_ iE I —— — — 2 
p MH NM NC - 
= — ae | | x 5 LEE 
| $ SY ET ^ = | 
A АЕ - ть = —.— 
| ) E М Ж | m 
є y Ex yy : 
AX 
ww 
Ж 
\ 


Fig. 10.— ELEVATION AND PLAN oF 1.500-Kw. 11,000-vorr 


Parsons’ TUBBO-GENERATOR AT THE FRINDSBURY STATION Or 


THE KENT ELECTRIC Power Co. 


— — — — — — 


CONTRACTORS’ COLUMN. 


OPENINGS FOR NEW BUSINESS. 


ACCRINGTON.—Important extensions to mills for the Belgrave Manutac- 
turing Со. 

ATHERTON (Laxcs.).—Large spinning mill for the Atherton Cotton Spinning 
Co. 

Roland 


AYLESBURY (Bucxs.).—Congregational Sunday Schools (£2,500). 


Plumbe. architect, London. 


РАТЫ тана in connection with Manver's Strect Baptist Church 
(£8,000). | 


BEDLINGTON (NORTHUMBERLAND).-—-New collie 
barn, for the Bedlington Coal Co. 


BELFAST.—New В.С. Chapel, Clonnard, Falls Road. J. J. M’Donnell, 
architect, ; 


BIRKDAILE.—New premises for the Bank of Liverpool, 
architect, 11, Dale Street, Liverpool. 


BLACKBURN.—Proposed extensions to mílls. Ward St. Mill Co. 


BOLTON.— Important extensions to Manchester and County Bank in Deansgate. 
A. J. Murgatroyd, architect, Bolton. 
Spinning mill (£80,000). Bradshaw & Glass, Bolton, architects. 
Laundry to be built at Fisbpool Workhouse. Two new Lancashire 
boilers also required. Mr. Cooper, clerk to Board of Guardians, 
Bolton. 
New spinning mill for the Croall Spinniag Co., Ltd. 
CAMBRIDGE.— County Girls' School (£9.544). Kerridge & Shaw, 
Sturton Street, Cambridge ; Mr. Cash, architect.  , 
CARDIFF,- Conversion of King's Theatre into music hall (£4,000. Blandon 
Blake, Cardiff. 
CLITHEROE (SABDEN).—New s 
Sons, Manchester 
COWES (IsLE or Wiaut).—County schools (£8,185). J. Ball & Son, builders, 
Victoria Road, Cowes, I.W 
CROSSGATES (NEAR LEEDS).—Recreation hall. C. Finnerty, New Manston. 
DONCASTER.-— Five shops for the T.C. R.A. H. Tovey, town clerk, 1, Priory 
Place, Doncaster. 
DUNDEE.— Auction hall in Ward Road. Robt. Curr, owner. 
House and motor shed for Mr. H. Walker. 
DUDLEY.—New Primitive Methodist Chapel. 
Nottingham. 
FERRY HILL (Co. "Рувналм). — Licensed premises for the N.E. 
Thos. H. Murray, architect, Consett. | 
TVORFAR.-—Additions to Academy. T. R. Lutar, architeot, 


GLASGOW —Eztension to the Royal Infirmary (497,600). 


ry at Boomersund, near Sleek- 


Ltd. Jas. Strong, 


builders, 


pinning and weaving mill for J. Stuttard & 


H. Harper, architect, 


Breweries, Ltd. 


— т — — — —— — — 


HUDDERSFIELD (Lo&cwoop).—Weaving sheds, &c. Lunn & Kaye, archi- 
tects, Milnsbridge and Huddersfield. 

(MILNSBRIDGE).—Club premises for the Milnsbridge County Working 
Men's Club and Institute. J. Ainley, architect, Chapel Street, 
Slaithwaite (Yorks). 

(HiLLHovsE).—Higher elementary schools. К. 
borough architect, 1, Peel Street, Huddersfield. 


HULL.—Junior 10 (Stepney Lane). J. H. Hirst, city architect, Town Hall, 
ull. 


F. Campbell, 


KILBURN.—Shops. G. A. Sexton, 12, High Road, architect. 


KINGSTON-ON-THAMES.—New telephone exchange. J. Rutherford, H. M. 
Office of Works, Btorey's Gate, S. W. 
LEE DS. — Block of warehouse premises. Thos. Winn & Sons, architects, 84, 
Albion Street, Leeds. 
Electric light and electric motor for blowing organ to be installed at 
the Parish Church (21,500). Dr. Bickersteth, vicar. 
LONDON (8ramrorp HiLL).—Houses. E. H. Evans, 32, Craven Street, Strand, 
architect. 
(LEwisHAM).— Rebuilding “ Black Bull” W. Nasb, 
X. High Street, Lewisham, builder. 
KNIGHTSBRIDGE.—Flats. Perry & Co., Tredegar Works, Bow, E. 
builders. 
WANDSWORTH.— Alterations and additions to Anglo-American 
Laundry. W.&C. Brown, 7, Ebury Street, S. W., builders. 
BERMoNDsEY.—Leather factory. J. Greenwood, Ltd., 10, Arthur 
Street West, E.C., builders. 
BERMONDSEY.—Coal store. Ellington & Woodall, 9, Bridge Street, 
B.W., engineers. 
KENSINGTON, N.—'' Clifford's Inn (a temperance public house), to 
be erected in connection with Westbourne Park Chapel. 
Homerton, N.E.—Shops. R. 8. Wilkinson, 38, Great James Street, 
W.C., architect. | 
Lonpon Ёткт,рв, E.—Rebuilding offices for Lowe & Co., woollen 
manufacturers, 11, Golden Square, W. 
FrNsBURY.—Warehouse. J. Groom, 3, Broad Street Buildings, E.C., 
architect. 
STAMFORD HILL.— Garage for London General Omnibus Co. 
GRACECHURCH STREET, E.C.—Rebuilding London and South-Western 
Bank (£12,000). 
LUTON.—Goods sheds and stables for Midland Railway Co. 
Derby 8tation. 
LYTHAM.—Municipal slaughter houses to be built by the U.D.C. (£2,494). 


MANCHESTER (AsTLEY).—New colliery to be opened in the district. 
(PENDLEBURY)— Works (electrically equipped) to be built for 
Baxendale & Co., lead manufacturers, Manchester. 
e school for Bacup and Rawtenstall T. C. “s 
(£25,000). 
Development of Sedgley Park Estate, Prestwioh, for villa residences. 
H. C. McCulloch, architect, Wellington Chambers, Victoria 


public house. 


, 


Enginesr's Office, 


' Street, Manchester, 
MIDDLESBROUGH (HAvERTON Hitt).—Electrically-equipped steel works. 
British Chilled Roll and Engineering Ree Birmingham, 
owners, 
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MORRIS TON (GLANMORGAN).— Welsh Baptist Church (£4,000). H. A. Ellis. 
architect, Swansea; Thomas & Jones, builders, Slate Street, 
Morriston. 
OSSETT prone) МП for A. & W. Townend. W. Hunstock & Son, architects, 
atley. 
PERTH.— Block of buildings in York Place. G. Narshall, architect, Perth. 
New motor garage for James McFarlane, motor and cycle 
agent, in King Street. 
RADCLIFFE (LAxcs.). Large weaving shed for the Radeline Loom and 
Power Co. 
RAMSBOTTOM (Laxcs.).—Print works for the Woodhey Printing and Dyeing 
„ Holcombe Brook, Ramsbottom. 
ST. ALBANS.—High school for girls. 
SMETHWICK.—Technical and secondary schools (£9,000). F. J. Gill, archi- 
tects, 230, Rolfe Street, Smethwick, Birmingham. 
SOUTHEND-ON-SEA.—Baptist Hall, &c. (£1,100). 8. Comber, architect, 
' Southend: Smith & Chambers, builders, Southend. 
STIRLING.—New municipal buildings (£12,K0). Plans invited. W. Leiper, 
Glasgow, to act as assessor. 
STOKE-ON-TRENT (Wuiston).—Primitive Methodist Church and schools. 
Ford & Slater, architects, Burslem. 
STOURBRIDGE.—FExtensive additions to the Grammar School. A. H. Guest, 
builder, Wollaston, Stourbridge. 
SWANSEA.—Parish hall for Christ Church. W. Cousins & Son, architects, 
168, St. Helen's Road, Swansea. 
Rebuilding the Star Theatre (£15,000). 
SWINDON.— Primitive Methodist Mission Hall (£1,000). G. Kilminster, 
builder, William Street, Swindon. 
WARRINGTON (SankEY).— New police station. H. Littler, county architect, 
16, Ribblesdale Place, Preston. 


New Council School, Latchford. Garnett & Wright, architects, 
Warrington. 
WREXHAM.—Board room and offices for the R. D. C. J. Oswell Bury, clerk, 
8, Temple Row, Wrexham. 


E 


. CONTRACTS OPEN and CLOSED. 


— M — 


OPEN. 
Adelaide (S.A.).—July 10th. The Postmaster-General 


requires tenders for 5 miles of insulated copper wire, two switch- 
boards, two lightning arrester boards, 500 No. 2 Leclanché cells, 12 
differential galvanometers, 15 electromagnetic transmitters, six 
plug pattern registering boxes, 500 copper tapes, 5,000 copper 
binders.  Particulars may be obtained at the Commonwealth 
Offices, 72, Victoria Street, Westminster. 

July 31st. The Deputy Postmaster-General at Adelaide is 
inviting tenders for a considerable quantity of telegraph and tele- 
phone apparatus and material, a full list of which appears in the 
Board cf Trade Journal for last week. 


Belgium.—The municipal authorities of Ans, near Liege, 
are at present inviting tenders for the concession for the private 
and public electric lighting of the town, and for the supply of 
electrical energy for power purposes. 


Bolton.— The Electricity Committee requires from 10,000 
to 15,000 tons of bituminous engine slack, to be delivered in 
quantities up to 100 tons per day. ' 


+ 


Darlington.—Steam and exhaust pipes. See “ Official 
Notices” Jane 7th. 


Eastbourne.—June 29th. Supply and erection of 
water-tube boiler, steam and water piping, for the T.C. See 
“Official Notices" June 7th. 


For Sale.—Paterson purifier. See Official Notices 
to-day. 

Tudor battery, motor-generator and switchboard, at Devonport. 
See “ Official Notices " to-day. 


Gilingham.—June 24th. Coal for the T.C. for 12 
months. See Official Notices to-day. 


L.C.C.—July sth. Two 5,000-Kw. three-phase steam 
turbo-generators with surface condensers, &c., for East Greenwich 
tramways generating station. See Official Notices” June 14th. 


London, E.C.—June 24th. Electric light installation 
for the stage of the Central Club Society, Ltd. See Official 
Notices " June 7th. 


London.—HackxEv.—June 27th. Electric light instal- 
lation for the Central Public Library. See “Official Notices d 
June 7th. 


London.—July 9th. Installation of electric light, bells, 
telephones and motors for the L. C. OC. See Official Notices 
to-day. 


Manchester.—Steam piping, superheaters, steam traps, 
Sch for Messrs. Juhu Collier & Co. See “ OfflciRl Notices to-day. 


Newport (Mon.).—July 1st. Switchboard, motor alter- 
nators, battery, cooling tower, reversible booster, &c., for the 
Corporation. See “Official Notices" June 14th. | 


Perth (W.A.).—August 6th. Desiccating apparatus 
with motor-driven air-pump for telephone cable work for tbe 
Deputy Postmaster-General. Specifications at the Commonwealth 
Office, 72, Victoria Street, S.W. 


Pontypridd.—July sth. To supply and lay 3,000 yards 
of triple-concentric paper-insulated cables. See "Official Notices" 
to-day. | 


Portsmouth.—June 24th. Supply and erection of 
1,000-xw. turbo-alternator, with condensing plant and accessories, 
for the T.C. See Official Notices" June 7th. 


Servia.—June 28th. The municipal authorities of 
Schabatz are inviting tenders until the 28th inst. for the establish- 
ment of a central electric lighting station in the town. 


South Shields.—June 22nd. Stores for the Corporation 
tramways department. See “Official Notices” June 14th. 


Spain.— Tenders have just been invited by the municipal 
authorities of Salvatierra de los Barros (province of Badajoz) for 
the concession for the electric lighting of the town. 


Spain.—June 30th. Tenders are being invited until the 


30th inst. for the construction of an electric tramway in the town 
of San Sebastian. 


Stepney.—July 1st. Meters, demand indicators and arc 


amp carbons for the Electricity Committee. See Official 
Notices ” June 14th. | 


Sydney (N.S.W.).—August 14th. The Deputy Post- 
master-General is inviting tenders for telegrapb, telephone and 
electric light material. 


Tasmania.— July 29th. Telephone subscriber service 


meters, racks, and cable for the Deputy Postmaster-General at 
Hobart. General and special conditions, &c., can be seen at the 
General Post Offices at Hobart, Sydney, Melbourne, Brisbane, 
Adelaide and Perth. 


Victoria.—July 16th. The Deputy Postmaster-General 
requires tenders for cable, switchboard’, telephones, and various 
telephone and telegraph apparatus. Detailed specifications may be 
seen at the office of the officer representing the Commonwealth of 
Australia in London, Captain Collins, C. M. G., 72, Victoria Street, 
Westminster, S. W. 


CLOSED. 


Antwerp.— The Compagnie Electrique Anversoise, 
Anvers, have accepted the tender of Messrs. Ed. Bennis & Co., Ltd., 
Bolton. for the following:—Complete coal elevating, automatic 
weighing and conveying plant, 35,555 fr. for their power station 
at Quai Cockerill, Antwerp, 


Bolton.— The Corporation has accepted the tender of 
Messrs. Bennis & Co., Ltd., of Bolton, for complete coal and ash 
handling plant for the boiler extensions, together with four Bennis 
stokers and compressed-air furnaces, at £1,350. 


Bolton.—The Electricity Committee has recommended 
the acceptance of Messrs. Musgrave & Sons’ tender for а 2,000 2.7. 
vertical steam engine, and that of Messrs. Dick, Kerr & Co., for a 
three-phase alternator. 


Blackburn.—The Corporation has placed the oni 
for the supply of р.с. motors for the ensuing 12 months, wl 
Messrs. Newtons, Ltd., of Taunton. © 


Croydon.— The B.C. has accepted the tender of dear 
Harding, Churton & Co., at £178, for а motor and pump capable o 
delivering 50,000 gallons per hour. 


India.—Messrs. W. H. Bailey & Co., Ltd., of Salford, 
have just received a repeat order from the Indian Governmen о f 
one of their Davidson“ patent double-ram pumping engines 
large size, for railway water supply. 


Lanark.—The County Council bas accepted the tenge 
of Messrs. Johneon & Phillipe, Ltd., for the supply and ere bres 
а 70-Kw. motor generator, battery-charging booster, and switebg 
for the Cambuslang electricity works extension. ' 


— . — 
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London.—SHoREDITCH.—The B.C. bas accepted the 
following tenders for the annual supply of coal for the electricity 
undertaking :— | 


С. Gothard & Co.—Manners peas nuts, 1бв. 2d. per (оп. 
C. J. Cockerel! & Co.--Wollerton nutty slack, 198. IId. per ton. 


Twenty firms were invited to send in tenders, and of these six 
complied with the request. 


London.—The Highways Committee of the L. C. C. has 
received the undernoted tenders for: (1) high tension cables; 
(2) 400,000 cable ducts and (3) electrically operated car traversers for 
the Holloway and Hackney tramway sheds :— 


J.—HiGH TENSION CARI. ES. 


£ s. d. 
Siemens Brothers & Co. (recommended) “a оа .. "0,563 9 7 
Western Electric Co. is m i i 9 .. 71,710 2 1 
British Insulated and Helsby Cables .. is МЕ .. 72,406 3 0 
Callender’s Cable and Construction Co. ЛР ss . . 73,577 1 2 
W. T. Glover& Co. .. Va А аш e s .. 74,0004 11 4 
W. T. Henley's Telegraph Works i ts Р .. 74,521 15 2 
Johnson & Phillips . 23 5% v» ne КЕ ee 74,598 9 R 
8t. Helens Cable and Rubber Co. - es its .. 70:46 5 6 

2.— STONEWARE CABLE DUCTS. 
Amount in- 


cluding provisional 


Numbers Rate sum of £10 for 

tendered for. per 1,000. contingencies. 
Stanley Bros. (recommended) .. 400,000 £ll 0 0 £4,100 0 0 
Gibbs & Canning.. Pa Im .. 100,000 1115 0 1275 0 0 
George Skey & Co. " sd .. 160,000 1117 6 2,000 0 0 
James Woodward, Ltd. d» .. 400,000 12 0 0 4.900 0 0 
Hosea Tugby & Co. ©» 885 .. 400,000 12 9 6 5,000 0 0 
Н. В. Mansfield .. 8 Е .. 400,000 12 9,6 5,090 0 0 
Robinson & Dowler ae UM .. 200,000 12 10 0 2,600 0 0 
Sutton & Co. a fa p .. 200,000 12 10 0 2,600 0 0 
Donington Sanitary Pipe Co... .. 100,000 18 15 0 1,475 0 0 
Doulton & co. е E .. 200,000 14 0 0 2,000 0 O 
Ensor & Co. si is £s .. 100,000 15 0 0 1,60 0 0 
Thomas Wragg & Son .. m .. 400,000 15 0 0 6,100 0 0 
George Jennings.. cas “з .. 100,000 15 0 0 1,600 0 0 
Leeds Fire Clay Co. : .. 200,000 16 17 6 3,175 0 0 


3.—EILKCTHICAL Can TRAVERSERS. 
Б. Н. Heywood is ..  £8,000 


Heenan & Froude (recommended) .. е - T 3.675 
Mountain & Gibson D - Ue PPS 4,173 
Appleby's, Ltd. us is v fs es Е 4,5600 
Adamson, Ramsbottom & Co, x Js T - 6,250 


The figures given relate to the supply of five traversers without 
capstan gear. Alternative tenders were alto submitted for five 
traversers with capstan gear. 


. The Iducation Committee of the L.C.C. has received the 


following tenders for the installation of arc and incandescent 
lamps, bells, telephones, and lightning conductors at the L. C. C. 
Technical Institute, Westminster :— 


J. Bryden & Sons (recommended) . à is n £687 


Pinching & Walton : 38 m b» T 761 
Aberdeen Electrical Engineering Co. 9 8 К " 856 
J. Barker & Co. oe ee ee es oe oe ee 944 
В. G. Cozens Š; i ia Е ee bie lA 906 
Mercer, Rance & co. ik ae ex S vs 1,050 


Loughborough.—The T.C. has accepted the tender of 


Messrs. Manlove, Alliott & Co. for a refuse destructor, at £1,362. 


Luton.—The T.C. has accepted the following tenders :— 


Lancashire boiler.— Mesars. Ruston, Proctor & Co., Lincoln, £784. 
Condensing plant.— Worthington Pump Co., London, £604. 
Coal bunkers, elevator and conveyors. —Messrs. R. Н. Longbotham & Co., 


Wakctield, £674. 


Mardy.— The Mardy Electric Light Co., Ltd., have 
secured the contract from the Rhondda U.D.C. for ligbting the 
whole of the streets of Mardy with 23-с.р. tantalum lamps as per 
their lighting time table, for £3 5s. per lamp per annum, and arc 
lamps on the open spaces to burn until midnight for £12 10s. each 
lamp per annum. The work has been done on the three-wire 
system, under the supervision of Mr. W. W. Ross, the company's 
electrical engineer. 


Marylebone.—The B.C. has accepted the following 
tender for cables:—St. Helens Cable Co., Ltd. (1) 1,320 yards 
1 sq. in, £1,381; (2) 880 yards 25 sq. in., £652; (3) 880 
yards '15 sq. in., £424; (4) 440 yards 1 sq. in., £485; (5) 780 yards 
1:5 sq. in., £1,180 ; (6) 180 yards 1 sq. in., £187; (7) 120 yards 7/18 
S.W.G., £5. The Council also received the following tenders for 
repairs to the old North Street battery (new negative plates, &c.) :— 
Accumulator Industries, Ltd., £1,150; Electrical Power Storage 
Co., Ltd. (accepted), £1,170. 

Positive plafes.—Accumulator Industries, Ltd., per 100, £45; 
Electrical Power Storage Co., Ltd. (accepted), price of first 100, 
£66; subsequent plates, 98. 3d. each. То cut to pieces tbe whole 
of {һе positives, во ав to clean and examine the boxes and reburn 


them, £120; to supply new acid, £90. 


Salford.—The T.C. has accepted the tender of the 
Liverpool Electric Cable Co., Ltd., for cables; and those of Wat- 
lington & Co. and Mr. Jobn Hall for car accessories. 


Walsall.—The T.C. has accepted the tender of Messrs. 
Babcock & Wileox, Ltd., for dampers, &c., for new boiler flues, at 
£18 108.; that of Messra. Stewarts & Lloyds, Ltd., for steam and 
water pipes for the electricity works, at £89 108.; and that of 
Mes. Sfemens,Bros. &, Oo., Ltd, for telephone cable, at £11 188. 9d, 


7 


Whitehaven.—The T. C. has accepted the tender of 
Messrs. Cole, Marchent & Morley for a surface condenser, at £821. 
The highest tender was £1,339, 


Willesden.—The Т.С. has accepted the tender of Oliver 
Arc Lamps, Ltd., at £668, for 66 lamps. : 


Woolwich.—The B.C. on June 13th received tenders 
from the following firms to carry out installation work on bebalf of 
the Council in the parishes of Woolwich and Plumstead :— 

G. Weston & Sous, 153, Fenchurch Street.—(1) To wiring for six 
pointe, with main switches and fuses, cables, wood casing and 
capping, sub-boards, switches, fuses, plugs, ceiling roses, blocks, 
complete in every respect (except fittings), £4 10s.: (2) to additional 
points, 13s. per point; (3) to wiring for six pointe, with main 
switches and fuses, cables, screwed steel tubing, sub-boards, fuses, 
plugs, ceiling roses, blocks, complete in every respect (except 
fittings), £5 148.; (4) to additional points, 18s. per point; 5) to 
supplying and fixing eix adjustable pendants consisting as above, 
together with porcelain or metal counterweight, pulleys and shot, 
£1 10s. ; (6) to additional pendants, 58. per pendant; (7) additional 
percentage to cover office, &c., expenses, 20 per cent. 

Lonsdale Engineering Co., 27, Cbancery Lane.—(1) £2 14e.; 
(2) 10s. ; (3) £3; (4) 11s. ; (5) 18s. ; (6) 3s. ; (7) 5 per cent. 

L. J. Allbright, St. Leonards. —(1) £3 158.; (2) 148.; (3) £5 28. ; 
(4) 19s. ; (5) £2 88в.; (6) 88.; (7) 25 per cent. 

Charles Ross, Walsall —(1) £6 ; (2) 16s. ; (3) £6 18s. ; (4) 185. 6d. ; 
(5) £6 18s.; (6)3s.; (7) 25 per cent. 

E. G. Kelsey, Woolwich.—(1) £5 2s.; (2) 158. 6d.; (3) £6; (4) 
19s.; (5) £5 11s. ; (6) 17s.; (7) 20 per cent. 

Reliance Electrical Co., Duke Street, E.C.—(1) £2 175. : (2) 9s. ; 
(3) £4 139. ; (4) 15s. ; (5) £1 7s. ; (6) 48. 6d. ; (7) 15 per cent. 

H. J. Godfrey, Balham.—/1; £3 128.; (2) 118.; (3) £4 19s. ; (4) 
158. 6d.; (5) £1 78. ; (6) 48. 6d. ; (7) 10 per cent. 

Word & Newman, IIford.— (1) £3; (2) 10s. 6d. ; (3) £3 12e. ; (4) 
12s. 6d. ; (5) £1 4s. ; (6) 4s. ; (7: 10 per cent. 

E. P. Allam & Co., Clerkenwell (accepted).—/1^ £3 15s. ; (2) 
red (3) £4 19s. ; (4) 16e. 6d. ; (5) £1 48.; (6) 4s.; (7) 10 per 
cent. 

Armstrong Power Co., Ltd., 118-122, Holborn.—(1) £3 17». ; 
(2) 11s.; (3) £4 10s. ; (4) 14в.; (5) £1 88. 6d.; (6) 4s. 6d.; (7) 
334 per cent. | 

О. J. Wilkin & Son, New Croes.—(1) £3 168. 6d.; (2) 11s. 9d. ; 
(3) £4 10s. ; (4) 14e.; (5) £4 16s. ; (6) 15в.; (7) 15 per cent. 

C. Larkins & Co., Cannon Street.—(1) £4 1s.; (2) 10s.; (3) 
£6 68. : (4) 178. 6d. ; (5) £1 18.; (6) 3s. 6d ; (7) 40 per cent. 

Tender on a basis of 3 pairs of lamps installed.—Sowerbutts 
and Rogers, 17, High Road, Kilburn.—(1) £4 10s.; (2) 15s.; (3) 
£7 10s. ; (4) £1 55. ; (5) £1 1s. ; (6) 3s. 6d. ; (7) 20 per cent. 


FORTHCOMING EVENTS. 


Tuesday, June 25th.—At 8 p.m. Faraday Society. Meeting in the Library of 
the Institution of Electrical Engincers. Papers will be read on 
"The Therino-Chemistry of Electrolysis in Relation to the Hydrate 
Theory of Ionisation," by W. R. Boustield, M.A., K.C., and T. 
Martin Lowry, D. Sc.: The Influence of Non-Electrolytes and 
Electrolytes on the Solubility of Gases in Water. The Question of 
Hydrates in Solution," by James C. Philip: "The Dissociation of 
Hydrates ns Indicated by their Equilibrium Curves," by A. Findlay, 
D. Sc.: Hydrates in Solution: Discussion of Methods Proposed for 
Determining Degree of Hydration," by George Senter, Ph.D. The 
reading of the papers will be followed by а general discussion on 
"Hydrates in Solution.” 


Tuesday to Friday, June 26th to 28th.— Meeting of the Incorporated Municipal 
Electrical Association at Shettield. 


Friday, June 2&th.—At 5 p.m. Physical Society of London. Meeting at the 
City and Guilds’ Central Technical College, Exhibition Koad. S.W. 
Agenda: Mr. J. T. Irwin Demonstration of the uses of his hot- 
wire oseillographs and hot-wire wattmeters, Mr. J. S. Dow—A 
cosine theker photometer, and some phenomena in colour vision. 
Prof. W. E. Ayrton and Mr. T. Mather Deseription and exhibition 
of students’ apparatus for measuring permeability and һу steresib ; 
and design of chokers. \ í 


Saturday, June 29th, to July fth.—Jnnior Institution of Engineers. Summer 
meeting in the Clyde District, 


NOTES. 


Electrolytic Sterilisation of Water in Swimming 
Baths.—Dr. Samuel Rideal, of the chemical laboratory, Victoria 
Street, has been permitted by the Westminster City Council, under 
protective conditions, to carry out experiments on the sterilisation 
of water at one of the swimming baths by electrolytic chlorine, 
with the object of ascertaining whether the water need be changed 
ав frequently when kept purified as at present. 


Electricity Works  Statistics.—DcxNpEE.—We аге 
asked to state that the number of units wid during the last year 
was 4,008,413, not au printed in our Table. 


* 


* 
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L.C.C. Electric Supply Bill.—On Wednesday, prior to 
the lunch interval, Mr. Freeman, K.C., placed before the Com- 
mittee the document which the Council proposed should be 
embodied in the Bill with respect to the conditions of lease or 
transfer. These provisions are contained in a schedule to the Act, 
and may be briefly summarised as follows:— 

The transfer is to include the powers as to works and supply, 
Po none the power to supply electrical fittings on hire-purchase, 

ic 

The trausferrees are bound to erect generating stations on sites 
selected or approved by the Council. If the Council acquire the 
scheduled land at Barking, the transferrees must lease the sume at а 
rent equal to the amount of interest and sinking fund on moneys 
borrowed for purchase. 

System of generation, transformation, and distribution to be 
subject to the approval of the B. of T., who are also to settle 
disputes between the Council and the transferrees. 

Trausferrees to give supply within the time prescribed by the 
Bill, and to extend stations and distribution system to meet future 
demands. Transferrees to be subject to the Bill as to supply. 

Maximum prices not to exceed those in the Bill (or as revised), and 
except with consent of Board of Trade supply to authorised dis- 
tributors only to be given on basis securing supply by such dis- 
tributors of energy for power at prices not exceeding the maximum 
prices for the time being authorised under the Act. 

Bliding scale of dividend and prices with revision at end of 10 
years, afterwards at intervals of 7 years. 

Council to receive proportion of surplus profits over an agreed 
fixed dividend, to be applied for the benefit of ratepayersin the 
area of supply. Not, it will be noted, London ratepayers only, as 
was the case last year. 

Transferrees to sell to the Council at end of 50 vears (afterwards at 
intervals of 10 years) at the then value of undertaking, or in 1931 
(and after at intervals of 10 years) at the then value of the under- 
taking plus such further consideration as agreed upon or specified 
inthe deed. The then value to be determined. 


Institution and Lecture Notes,—MunicipaL TRAN- 
WAYS AssociaTION.—We understand that a meeting of the Managers’ 
Section of this Association was held in the Town Hall at Black- 
pool on Thursday and Friday, June 6th and 7th. Neither the 
papers nor the discussions are to be published, the proceedings 
always being more or less private. The official programme included 
the following papers: — 

* Accidents,” by Mr. J. Lancaster. 

“ Transfar Tickets,” by Mr. L. Johnston. 

„Single Truck and Bogie-Cars," by Mr. J. Dalrymple and Mr. Н. Mozley. 

„Current Consumption (Meters)," by Mr. C. J. Spencer. 

“ Air Brakes,” by Mr. L. Slattery. 

“ Corrugation of Rails," by Mr. A. I.. C. Fell. 

“Observations on Pay and other Allowances to Motormen and Conductors,” 
by Mr. J. B. Hamilton. 

INSTITUTION OF ELECTRICAL ENGINEERS (STUDENTS).—Particu- 
lars are now available of the forthcoming Students’ Tour to Swit- 
zerland, which commences on Friday, July 5th. The party will 
proceed first to Zürich, where the Oerlikon Works and the tramway 
power station will be visited ; next to Winterthur, to the works of 
the Schweizerische Locomotiv und Maszhinenfabrik, and Messrs. 
Salzer Bros.; Messrs. Escher, Wyes & Co., of Ziirich, the Polytech- 
nikum, and the municipal generating station. Travelling vid 
Lucerne and Interlaken, the visitors will] next inspect the Jungfrau 
railway, and finally will visit the Kander power station of the 
Burgdorf-Thun electric railway, concluding their tour at Thun on 
July 13th. It will be seen that the programme follows generally 
the lines of the memorable tour of 1599. Particulars can be 
obtained from Mr. E. W. Moss, hon. sec., 20, Huddleston Road, 
Tufnell Park, London, N. 


Rovan Socrery.— Yesterday the Bakerian Lecture was to be 
delivered by Dr. T. L. Thorpe, C.B., F.R S., On the Atomic Weight 
of Radium." After the lecture a number of papers were down for 
reading. 


INSTITUTION OF ELECTRICAL. ENGINEERS’ CONVERSAZIONE — 
On Tuesday evening the annual conversazione of the I.E.E. was 
held at the usual place—the Natural History Museum, South 
Kensington—and was well attended, there being about 1.500 pre- 
sent. 'The guests were received by {һе President and Mrs. Glaze- 
brook, the President-Elect and Lady Kelvin and Members of the 
Council. The string band of tre Royal Engineers performed a 
pregràmme of music in the Central Hall, and the Alexandra 
Ladies’ (Jaartette gave a musical entertainment iu the Reptilia 
Gallery, the acuteness of the contrast between the fair performers 
and their weird surroundings being the subject of many amused 
commente. 

Amongst those present were Lord Justice Buckley, Mr. Justice 
Grantbaw, Rear-Admiral Sir H. Jackson, Sir H. C. Mance, Sir W. 
Crookes, Sir J. Clifton Robinson, Sir William Ramsay, Sir J. I. 
Thornycroft, Major-(ieneral Festing, and Prof. G. Carey Foster, 
besides many other eminent guests and members. The new 
Triceratops and Ignanodon shared the honours with the now 
familiar Diplodocus in the Reptile Gallery, and two new Okapi 
were also objects of special interest, in addition to the usual attrac- 
tions of this pleasant gathering. 


INSTITUTION OF ELECTRICAL ENGINEERS (STUDENTS' BkcTION).— 
The following are the names of the Committee of the London 
Studente' Section for the coming session :—Messrs. B. A. M. Cooper 
and F. R. Unwin (C. T. C.); C. E. Abell and C. Garland (Finsbury); 
А.Н. M. Campion (King’s); J. A. Maunas-Smith and С, W. Short 
(Faraday House); Richardson and Rigby (University); J. A. Cook 
and В. A. Tubini (Extra Collegiate); W. B. Thompson, ©. C. Shad- 
well and G. Н. Stevens (bon. sac.) | 


Appointments Vacant.— Bristol: Two charge engi- 
neers (353. to 55s.) Stockton-on-Tees: Switchboard attendant. 


Oldham: Junior assistant (£80 to £100). See Official Notices” 
to-day. 


OUR PERSONAL COLUMN. 

The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements | 


Central Station Officials —On Wednesday last week, 
Mr. F. бтоввоск, assistant engineer, Dundee, Broughty Ferry and 
District Tramway Co., who is shortly going to South Africa, was 
presented by the employés of the company with a sct of gold studs 
and sleeve links and a silver cigarette case. Mr. J. Н. Shepherd, 
manager, made the presentation. 

Mr. Harry RIcHARDSOxN, city electrical engineer, Dundee, has 
been granted an increase of £100 in salary (making £600 per annum) 
on the understanding that he will sce the new electrical scheme 
through. i 

On June 11%, Mr. F. W. Purser, chief assistant engineer to the 
Warrington Corporation electricity and tramways depart- 
mente, was married to Rosa, elder daughter of Mr. H. P. С. 
White, of Penketh. Among the many presents received were a 
case of silver fish carvers and a barometer from the staff and 
employs of the electricity and tramways departments. 

The chief officers of the Devonport Corporation met together on 
the 14th inst. for the purpose of presenting to Mr. J. M. SPARK, 
the borough electrical engineer, a silver rose-bowl, on the occasion 
of his marriage, which was to take place the following day. The 
rose-bowl was accompanied by an illuminated address. 

On Wednesday last week, Mr. A. J. Wray, manager and chief 
engineer of the Banbury Electricity Works, was married to Miss 
A. L. Kimberley, daughter of Mr. J. 8. Kimberley, of Banbury. A 
reception followed the ceremony.  Amongst the numerous wed- 
ding presents was a smoking cabinet from the electricity works staff. 

Mr. W. Corin, M. Inst. C. E., has resigned the post of City elec- 
trical engineer to the Corporation of Launceston, Tasmania, which 
he has held for the past 11 years, for the purpose of devoting his 


attention to his private consulting practice at 7, Hill Street, 
Launceston, Tasmania. 


On the 12th inst. Mr. A. B. RANDALL, resident engineer. 


and manager of the Salisbury Electric Light and SupplyOo., Ltd, 
was married to Edith, only daughter of the late James Horder, 
of Salisbury. 

On the occasion of his marriage to Miss E. M. Vickers, which took 
place on Saturday Jast, Mr. R. M. Carr, chief engineer of the Leek 
electricity department, was presented with a set of carvers from the 
staff and employés of the department by Mr. P. Williams, the chief 
assistant engineer. | 

Mr. K. N. Says, who is leaving the service of the South Metro- 
politan Electric Tramways aud Lighting Co., Ltd., to take up ап 
appointment as station supervisor at H.M. Dockyard, Portsmouth, 
was, оп the 13th inst., presented with a smoker’s companion by the 
staff and employ«3 of the Sutton power station, with their best 
wishes for his future success. 

Mr. P. H. Buzza, of Leeds, has been appointed assistant 
engineer at Colchester Electricity Works out of 229 applicants. 

Mr. HAnOLD HALE has been appointed engineer to the Savoy 
Hotel, Ltd., and has in consequence resigned his position as 
engineer and manager of the Montrose and Brechin undertakings 
aud secretary to the North of Scotland Electric Light and 
Power Co., Ltd. There were 718 applicants for the appointment. 


Tramway and Railway Officials —Mr. PAKENBAM W. 
Beatty, resident engineer at Golders Green саг sheds, on the 
occasion of his retirement from the Underground Electric Railways 
Co., was the recipient of a handsome travelling bag and liqueur case 
presented by the employés at Lillie Bridge and Golders Green 
depots. The presentation took place at Hammersmith, Mr. L. W. 
Megotti in the chair. The many speeches of the evening bore 
eloquent testimony to Mr. Beatty's popularity. 

Mr. A. C. Hanson, who has been manager of the Stirling Cor- 
poration electricity works since their start seven years ago, has 
resigned, owing to ill-health. 

At a smoker at Hightown Hotel on 11th inst., Mr. T. P. TAYLOR 
was presented with a gold hunter watch, from the engineers and 
gub-station staff of the L. & Y. Railway (Liverpool and Southport 


Electric Railway). He is about to take up a better position in 
Birmingham. 


. , 

General.—After the 24th inst., Mr. CLAUDE W. HILL 8 
address will be 9, Queen Anne's Gate, Westminster. 

The Plymouth district staff of the National Telephone Co. bave 
presented a silver-plated tea-tray to Mr. P. F. ConRALL, district 
manager, who is leaving to take up а similar position at Dublin. 

A complimentary dinner was given to Mr, J. METCALFE, of the 
Bryant Traiing Syndicate, Ltd., on Tuesday, June 17th, on the 
eve of his departure for the United States, at the Holborn 
Restaurant. A very enjoyable ‘evening was spent, and the 
company's electric lamp manufacturing department was well 
represented. 

Mr. ALFRED E. GanauTT, manager of the cable department of 
Mesars. I. Frankenburg & Sons, Ltd., Salford, wasontbe 14th inst., 
presented with a silver cigarette box and ash tray, suitably in- 
scribed, on the occasion of his leaving the firm. 
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The officers and staff of the Manx Electric Railway Co., Douglas, 
have presented a set of army Treider binocular glasses, in case, and 
a gold watch pendant to Mr. HAROLD Brown, late chief engineer, 
who is leaving for Canada. | 

Mr. Guy BunRNEY (formerly I. B. Birnbaum), manager of the 
Sterling Telephone and Electric Co., this week formally announces 
that he has relinquished the use of the names by which he has 
hitherto been known, and has assumed the names of Guy Burney. 


Obituary.—With the deepest regret we have to record 
the death of Mr. W. E. L. Garne, solicitor and general manager of 
the National Telephone Co., on Tuesday last. Mr. Gaine had 
been suffering from an attack of pleurisy, and the annual dinner 
of the company was postponed in consequence, in the confident 
hope that he would be able to take his accustomed place in the 
chair. Mr. Gaine was born in London in 1851, and for 17 years 
beld the appointment of town clerk of Blackburn, where he was 
highly esteemed. In 1892 he accepted the position of 
general manager of the National Telephone Co., which then served 
about 46,000 subscribers’ lines, while the staff numbered about 

4,000 in all. Under Mr. Gaine's able management the company, 
after absorbing several rival concerns, rapidly grew in importance ; 
with the aid of scientific organisation and uniformity of system its 
operations were extended to cover {һе whole ccuntry, and it 
became in real earnest & national undertaking, second only in 


importance as a means of communication to the Post Office itself, 


and latterly in close alliance with that department. Mr. Gaine's 
experience and exceptional ability as a solicitor were of immense 
value to the company in the difficult and delicate negotiations which 
from time to time were carried on with the Government and other 
ruling bodies, and it is very largely due to his skill and energy 
that the company has successfully triumphed over the numérous 
obstacles which have been placed in its way. Mr. (aine was 
untiring in the interests both of the company and of its employ és, 
amongst whom he was most popular, and his loss will be keenly felt 
by all connected with tbe telephone industry. 


CITY NOTES. 


Electric and General Investment Co., Ltd. 


THE report of this company for the year ended May 31st last, states 
that the gross profit is £38,621. Of the balance of £26,274 the 
directors have carried to the contingencies fund £20,274, leaving 
£6,000. The amount standing to the credit of the contingencies 
fund has consequently been raised to £66,988. The directors recom- 
mend a balance dividend of 3s. 6d. per share, making a total dis- 
tribution of 48. 6d. per share, or 22! per cent. for the year on the 
ordinary shares, and a dividend of £25 per founders’ share. The 
trustees for the ordinary shares reserve fund propose to distribute 
18. per share out of the dividends received on the trust invest mente, 
making, with the dividend from the company, a total present dis- 
tribution of 4s. 6d. per share, or, with the interim dividend 
already paid, 5s. 6d. on each ordinary share. The trustees 
for the founders’ shares reserve fund propose to distribute 
£10 per share out of the dividends received on the trust 
investments, making, with the dividend from the company, 
а total present distribution of £35 on each founders’ share. 
The directors consider the present an opportune time for recon- 
structing the company, in order that the founders! shares may be 
extinguished and that additional capital may be raised to cope 
with the increasing and profitable business. It is probable also that 
the company, when reconstructed, may be able to acquire, on 
terms which should prove advantageous, a large amount of the 
electrical securities held by the late Mr. George Herring. It is 


proposed to enlarge the board of the new company. The new com- 


pany is to be registered as the Electric and General Investment 
‚Со. (1907), Ltd., with an authorised share capital of £500,000 in 
200,000 6 per cent. cumulative preference shares of £1 each, with 
priority in return of capital, and 300,000 ordinary shares of £1 
each. The whole of the goodwill and assets of the existing com- 
pany, including the reserve funds held by the trustees of the 
ordinary and founders' shares reserve funds, are to be transferred 
to the new company in consideration of the aum of £200,000, pay- 
able as to £99,500 in preference shares credited as fully paid up, 
and as to £100,500 in ordinary shares credited with 10s, paid up. 


Lisbon Electric Tramways. 


Tun ninth ordinary general meeting of this company was held on 
Wednesday at 1, London Wall Buildings, Sir Charles Euan 
Smith presiding. 

In moving the adoption of the report (see ELECTRICAL REvIEW, 
June 14th, page 976), the Carman said they were pleased to be 
able to report the continued progress of the company. The busi- 
ness had still further developed, causing а demand to be made for 
Increased rolling stock, and notwithstanding the additions made in 
the previous year, they had again made a considerable increase in 
the number of cars. In order to get electrical power they had 
completed the erection of a turbine power station. The result of 
the company's operations, after deducting interest and amortisa- 
tion due on the debentures of the “ Companhia Carrio de Ferro 
de Lisbon," and after the payment of £25,000 for interest 
оп the debentures of the company, and the payment 


of administrative expenses, was a net profit of £96,117, 
which, added to the balance of £16,096 brought forward from the 
previous year, showed a total of £112,213. Out of that sum they 
had placed £35,000 to depreciation, making that item £110,000, 
and added £5,000 to the exchange reserve account, raising that 
item to £15,000, leaving an available sum of £72,213. They had 
paid £25,533 for the usual preference dividend, and they now 
recommended the payment of a 5 per cent. dividend on the ordinary 
share capital, which would absorb £29,709, and left a balance of 
£16,971 to be carried forward. During the year 100,000 ordinary 
shares of £1 each had been offered to the shareholders, and 94,188 
of them were subscribed for, and the premiums on the shares, £19,022, 
had been placed tothe reserve fund. The Santa Justa Elevador, which 
the company owned, had been leased for the remainder of the con- 
cession at a rental of £1,500 a year, with the option of buying it back 
within а certain number of years for £25,000. When the elevator 
was built it was not constructed with the idea of making a profit, 
but to increase the travelling facilities of the public, and it also 
formed a connecting link between the lower and upper town. The 
old-fashioned cage and equipment would be replaced very shortly 
by a more up-to-date type of machinery, thus increasing its 
usefulness, The board recommended the payment of 5 per cent. 
dividend after having placed the same amount to the different 
items as last year, including £35,000 to depreciation, which they 
thought was amply sufficient for the present requirements of the 
company. He was pleased to say that the relations existing 
between the company, the Portuguese Government, and the 
municipal authorities of Lisbon continued to be of a most friendly 
character, and their tramways had maintained their popularity, as 
they deserved to do, considering the high efficiency of the service. 

Mr. Т,срула BREITMEYER seconded the motion, and the report 
was adopted. 


— 


The Globe Telegraph and Trust Co., Ltd. 


THE directors’ report on the balance-sheet and accounts fer the 
thirteen months ended May 31st, 1907, states that, owing to the 
fact that some of the companies in which large investmenta are 
held, have altered the date of the closing of their accounts, thus 
deferring the payment of their dividends to a somewhat later date 
than hitherto, it has been deemed advisable, in the interests of 
shareholdersy to alter the date of this company’s financial year, 
making it to close as on May 31st, instead of, as hitherto, April 
30th—thus enabling the directors to include among reccipts for the 
current period, those dividends which formerly were received 
within the year ending April 30th. The net revenue of the com- 
pany for the thirteen months ended: May 31st, after deduction of 


expenses, amounts to £244,097, and makes, with the balance of 


£4,500 brought forward, a total of £248,597. From this amount 
there has been distributed the sum of £131,769 in interim divi- 


dends, leaving an available balance of £116,827. The directors 


now recommend the payment of the following final dividends, 
which on this occasion cover a period of four months to May 31st— 
viz., 48. per share, less income-tax, on the preference shares, makin 

6 per cent. per annum, less income-tar, for the period of thirteen 
months; and бв. 2d. per share net on the ordinary shares, making 
54 per cent. net for the year which formerly ended April 30th, plus 
8d. per share in respect of the month of May, representing one- 
third of the interim dividend of 2s. usually paid in the first quarter 
of the new financial year. These dividends will absorb the sum of 
£90,262, and leave a balance of £26,566 to be carried forward to 
the next account. In conformity with the articles of association, 


‚ one of the directors—viz., the Most Hon. the Marquis of Tweed- 


dale, K.T., retires, and, being eligible, offers himself for re-election. 


The British Electric Traction Co., Ltd. 


Titz report for the year ended March 31st, 1907, states that the net 
protit, after reserving £25,000 against depreciation of undertakings 


worked by the company, buildings and freehold land, doubtful 


debts and expenditure on undertaki not proceeded with, is 
£207,462. This includes £17,136 brought forward from last year 
and also £41,968 being one half of the remaining profits on the 
Bombay undertaking. The directora propose to apply the above- 
mentioned sum of £207,462 as follows, viz. :— 


Interest on 5 per cent. perpetual debenture stock for 


the year ended March 31st, 1907 Sas .. £73,683 
Interest on 44 per cent. second debenture stock for 

the year ended March 31st, 1907  ... "T 23,802 
Dividend at the rate of 6 per cent. per annum on the 

preference shares for the year ended March 31st, 

1907 (paid to February 15th, 1907) ns 96,862 
Carried forward to next account s s 13,116 


The subscribed share and debenture capital remains the same as 
at March 31st, 1906, viz. :—£1,333,010 in ordinary shares of £10 
each ; £1,614,370 in 6 per cent. cumulative preference sbares of 
£10 each; £1,473,653 in 5 per cent. perpetual debenture stock ; and 
£528,936 in 44 per cent. second debenture stock; a total of 
£4,949, 969. 

Investments in associated and other companies have an aggregate 
par value of £5,271,977, and they stand in the books at a cost of 
£4,967,999 (7.«., £303,978 below par). The yield for the past year 
has been £152,925, equal to 48 per cent. on £3,275,364, the cost of 
the investments which are revenue earning. The yield shows an 
increase of £9,273 upon the preceding year, notwithstanding that 
the Brush Co., which gave a re of £19,711 for 1905, has paid no 


и 
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dividend for the past year. During the past year investments of 
the cost value of £135,720, upon which no return was-earned in 
1905-6, have become remunerative. On the other hand, the list 
of unremunerstive investments has been increased by shares of the 
cost value of £405,052. Of the latter amount, the Brash Co. repre- 
sents £219,957, and tbe balance includes South Metropolitan, 
£136,297, and Jarrow, 432, 110, the lines of these companies having 
only recently been completed. Apart from these, the investments 
added to the unremunerative list represent a cost of only £16,688. 
The total gross profits of the associated companies, after debiting 
expenses but before charging interest on capital or loans or rental 
of leased lines, were, 1905, £464,204; 1906,. £539,455. There are 
a few companies other than the Brush Co. which show diminished 
profits (£1,097) for the past year; а few which show actual losses 
(£3,275); and some—Automobile Co., Bombay, Cavehill, Jarrow, 
Leamington and Warwick, South Metropolitan, and South Shields 
—which are not comparable, not having been in operation during 
both years. The directors are considering means for resisting the 
constant demand for reduction of farcs, and for obtaining an aug- 
mentation in cases where the service is unremunerative and the 
local circumstances permit. 

The report of the Auckland Co. shows increases both in the 
number of passengers carried and in the average receipts per pas- 
senger, while the expenditure per passenger has fallen. To meet 
increasing traffics further cars and plant are to be ordered, and the 
board have decided to take in hand the constraction of some exten- 
sions. "The capital required for carrying out these works has been 
raised in New Zealand, 

The report of the Birmingham and Midland Co. shows that not- 
withstanding that several important lines reverted to the Corpora- 
tion of Birmingham on June 30th, 1906, the company has been able 
to earn an increased profit. 

The report of the Bombay Co. for the past year has not yet been 
issued, but the directora are informed that some of the lines were 
opened for working by electric traction duriug the past month with 
satisfactory results. The business of electricity supply at Bombay 
is also developing satisfactorily, and altogether the prospects of the 
Bombay Co. are very promising. 

The report of the Brush Co. for the past year shows that the 
profits available for distribution were £41,934 as against £52,863 
for the preceding year. 

The report of the Metropolitan Electric Tramways shows the 
continued progress of this large and important undertaking, which, 
at December 31st, 1906, was working over 29 miles of tramways in 
North London, and owns all the issued shares of the North Metro- 
politan Electric Power Supply Co., which company is supplying 
electricity in bulk in a large and important area. The basiness of 
power supply is developing satisfactorily. 

The lines of the South Metropolitan Co. were opened for traffic 
during the past year, and the directors anticipate satisfactory resulta 
from the working during the current year. 

The reports of the other companies do not call for special com- 
ment; their accounts have, as in previous years, been separately 
audited and published. 

Details of the management and general expenses again show 
reductions upon the preceding year. The total is £48,689, as com- 
pared with £54,467 in 1905 6, £61,436 in 1904-5, and £82,095 in 
1903-4. 


` 


The directors regret that they are not able to recommend the 


payment of a dividend on the ordinary shares for the past year. 

Owing to the stringency of the money market, and to the dis- 
couragement of electrical enterprise in this country, the profits 
earned during the past year from sources other than investments 
have been small. The inade:uacy of the profits on the working of 
tramways is due mainly to the action during the past few years of 
municipal authorities, which has caused an increase of capital 
expenditure, while reducing the revenues and otherwise prejudici- 
ally affecting the enterprise and profits of companies. 

In the manufacturing departments, cxposed as this industry is to 
the free importation of manufactures from abroad, a large increase 
of work has been accompanied by further reduction in prices, as is 
evidenced by the report of the Brush Co., so that less net profit has 
been earned, | 

The Right Hon. H. O. Arnold-Foster, M P., and Mr. P. D. 
Tackett will join the board of directors; Мг. J. S. Raworth retires, 
but offers himself for re-election. 


Elmore's German and Austro-Hungarian Metal Co. 


MB. J. MacFABLANRH presided on Thursday last week at Finsbury 
House, E.C., over the annual meeting of the above company, and 
in moving the report (see ELECTRICAL Review, of June 7th, 1907), 
said that the directors confessed that the net results of the working 
of the Metall Co. during the year 1906, had not reached their 
expectations, but the conditions which existed during the whole 
year were against Lig profits. Every item which influenced 
the cost of manufacture (such as wages, coal, copper and stores), 
over which the directors had no control, showed a great advance, 
апа such increases had resulted in a diminution of profits by over 
£5,000. Those items over which the directors had control, showed 
ap actual decrease, and thev were not relaxing their efforts to effect 
still further economies. With rezard to the volume of work done 
by the Metall Co., the directors had no cause for dissatisfaction, as 
year by year the demand for the manufactures of the company con- 
tinued to increase, and although & set back might be anticipated 
in the prosperity of German trade, the directors were satisfied that 
the Metall Co. would,always have a sufficiency of orders. The 
actual amount sold last year was little more than in 1905, as owing 


to the state of the copper market they had some difficulty in 
obtaining supplies of just the class of copper they required 
for their piercing process, and delays often occurred. Bot 
to have increased their profits at all under such ad- 
verse conditions, was good ground for believing that when 
normal conditions obtain, the company would ba placed once more 
on a dividend-earning basis. All they desired was to work under 
conditions which were stable, and not to be subject to violent 
fluctuations such as existed during the year 1906. With regard to 
the prospects for the present year, there was every reason to believe 
that even though the present stringent conditions continued, the 
net profit would show a substantial increase. Additional plant 
had been installed, which would both accelerate and cheapen pro- 
duction. The easier financial position of the company would 
enable the directors to increase the sales, while the arrangement 
with the bankers in Germany would result in a sensible reduction 
in their interest account. With regard to tbe Austrian company, 
he had very little to say, as, of course, the position and prosperity 
of that company depended entirely upon the results obtained by 
the Metall Co. Bat he could not refrain from expressing his regret 
that the debenture-holders did not fall in with their proposal and 
exchange the 8 рег cent. debenture stock for a new issue of 54 per 
cent. The effect that such exchange wouid have had upon the 
standing of the company would have been considerable, for in that 
case it would have been their pleasing duty that day to have 
declared a dividend upon the preference shares. However, the 
debenture stock holders had consented to the repayment of their 
stock being deferred until July 1st, 1912, an extension of 
five years, and during that period they must do their 
best to place the company in the position of. being 
able to pay out those holders who declined to exchange. 
The’gross profit of 537,922 marks, or £26,896, made by the Metall 
Co. was the largest yet made, and had the capital employed been 
share capital only, the net profit would have been £10,175 more, as 
that was the amcunt that was paid during the year for interest and 
commission on loans. During the present year important progress 
had been made, and the sales largely increased—the increase to 
date having amounted to over 25 per cent. more than for the same 
period last year, so that without being too optimistic, it was 
reasonable to anticipate а better result of the year's work than had 
yet been attained. The directors had visited the factory at 
Schladern, and were pleased to report that they found the works in 
excellent order, and that much had been done, and was being done, 
in the way of labour-saving devices which were not only increasing 
the capacity of the factory, but were effecting considerable 
reductions in the cost of manufacture. 

Mr. J. HEAL seconded the motion, and the report was adopted 


after the chairman had answered a few questions dealing with the 
accounts. ; 


Hong Kong Electric Co., Ltd, 


Tuis company held its annual meeting at Hong Kong on May 8th, 
Mr. A. C. Wood presiding. 

The CHAIRMAN said that the accounts showed a continual expansion 
in the company’s operations the services now equalling upwards 
of 44,500 lamps of 8 cPp., 85 arc lamps, and 120 lifts, against 
39,500 lamps, 85 arc lamps, and 80 lifts at the date of the last 
report. Further connections, both of lamps and lifts, are now in 
hand. The plant account showed a considerable increase, mainly 
due to payments on account of the new system of underground 
distribution laid throughout the centre of the city. This work was 
commenced during last summer, and had replaced the old system 
of overhead distribution throughout the central area with very satis- 
factory results, both as regards freedom from interruption by storms 
and typhoons, and also efficiency and economy in service. The 
balance of profit and loss amounted to $110,449.72, as compared 
with $103,244°69 for the previous ten months’ working, a result 
which would have been more favourable had not the price of fucl 
risen во much &bove the rates at which thev were able to arrange 
contracts in the previous year. 'The cost of Japanese coal had now 
receded to figures nearly comparable with those ruling in 1905. 
$107,449 72 remained available for appropriation, and the directors 
proposed to pay a dividend of 10 per cent., say $1 pershare on 
59,991 fully paid up shares and 50 cents per share on nine part-paid 
shares ; to write off the sum of 314,120.50 from plant account, and 
$379.76 from furniture account for depreciation, and to carry 
forward $2,953.66. This would maintain the dividend at the rate 
of $1 per sbare on practically the whole of the shares issued, and 
thus represent a dividend disbursement of $10,500 in excess of that 
made at the last general meeting. The appropriation for writing 
down the plant was a substantial one, and followed out the policy 
which the board had consistently adopted for а number of years 
past. It was а necessary provision, in view of the frequent changes 
and improvements that had been and were being introduced in 
electric plant. In view of the increased cost of coal and the dis- 
abilities under which the generation of steam power was carried on 
at the present Wanchai works, they had bad under serious consider- 
the adoption of other and improved methods of generating power. 
After careful inquiries, they decided, in July last, to order two 
sets of Diesel oil engines, combined with alternating current 
dynamos. These.sets were of 300 H.». each, and were expected 
to be be delivered and erected so as to be ready for use in the 
autumn. The work of reconstructing a portion of the station to 
house these new sets was well in hand. He believed that the 
adoption of this new plant would result in a substantial saving 10 
the fuel accuunt, and reduce the expense of generating electricity 
to such an extent that they would be able to lower the present scale 
of charges to the consumer. 

The report was adopted. 
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The Paris Metropolitan Railway. 


ort for 1906 of the Compagnie du Chemin de Fer Mctro- 
наш de Paris, which was approved at the ordinary general 
meeting held on May 18th, first refers at some length to the tunnel- 
ling works executed by the City of Paris duriog the year, and to the 
works put in hand by the Company and those now in progress or 
preparation. Various new sections of line were opened during the 
year, which commenced with a mileage of 197 miles and ended 
with 27:4 miles, the average length worked for the whole year being 
23:56 miles. At the end of 1906 the rolling stock was composed of 
327 motor coaches and 379 trailers, being а total of 706 vehicles, 
whilst 190 motor coaches and trailers were in course of conetruction, 
and órders for 64 others have been given since the beginning of 
1907. The report, in dealing with the problem of ventilating the 
underground sections, states that direct ventilation has been tried by 
means of wide openings made in the road on the Boulevard de 
Belleville and at the Station de ltome. On the other hand, 
artificial ventilation is in course of observation near the Station de 
Ternes. The solution of arranging a portion of the station open to 
the air deserves the favourable reception which it has had from the 
public and the company's personnel, without giving rise to the incon- 
veaiences of noise, draughts and clouds of dust which appear 
difficult to avoid with the use of fans. If this arrangement could 
be made at all the stations, the problem of ventilation could be 
deemed to be solved. An investigation has been made showing 
that openings can be made at a certain number of the existing 
stations without causing any inconvenience to the surface traffic, 
and a scheme for this purpose has been submitted to the responsible 
authorities for approval. An arrangement has been made with the 
city authorities in regard to the establishment of lifts, and con- 
sideration is also being given to the question of travelling stair- 
ways. The accounts show the following tigures for the year 1906 :— 


Ordinary share capital 75,000,000 fr. 


Bonds ^ sg 23,500,000 „ 
Gross receipts ... 29,396,707 „ 
Working expenses . isi 12,562,773 „ 
Municipal share of receipts ... 9,400,011 ,, 

6,849,949 „ 


Net profits for the yea 
Dividend on ordinary shares o 19 ,, 
No. of tickets issued ... wee 165,319,216 „ 


The dividend is at the same rate as the company paid for 1905, 
and the number of passengers carried tickets issued) compares with 
148,700,000 in 1905. The proportion of working expenses to gross 
receipts was 42 73 per cent. in 1906, as contrasted with 43 34 per 
cent. in 1905, 42°49 per cent. in 1904, 42°90 per cent. in 1903, 41°52 
per cent. in 1902, and 47:15 per cent. in 1901. 1а addition to 
allowing of the payment of the dividend on the share capital 
the net profits have permitted of the placing of 5 per cent. 
to the statutory reserve fund and tbe redemption of 1,990 ordinary 
shares which have been drawn for repayment. The drawings of 
shares will, in accordance with the statutes, take place annually, 
the final drawing being in 40 years from the present time. The 
number of employés increased from 2,730 at the end of December, 
1905, to 3,404 on December 31st, 1906; ,the company has 
extended the system of awards, which interests the different classes 
of servants in the efficient working of the railway, and no less than 
295,671 fr. has been distributed among them in the past year, or 
68,000 fr. in excess of the sum devoted to the same purpose in 
1905. 


India-Rubber, Gatta-Percha and Telegraph Works, 
Ltd. 


Masok DARWIN presided at the Cannon Street Hotel on Tuesday 
over the half-yearly general meeting of the above company. 

In moving the adoption of the report, the CHAIRMAN said the 
board was pleased to inform the shareholders that since the 
beginning of the fiaancial year there bad been a marked increase 
in some lines of their manufactures, and although others did not 
show an increase, and some even a falling-off, yet the balancing of 
advances and shortages produced a substantial increase in the sales. 
While reporting this favourable feature, the board was unable to 
state that the profit might also be accepted as proportional to this 
increase in sales. They had, however, an indication of the board's 
opinion by being asked to sanction tbe usual interim payment. 
The price of raw material was lower, and it was probable that this 
lowering would be progressive, altbough they would doubtless have 
occasional set-backs. The period during the lowering of the price 
of raw materials was always an anxioustime forthe managers of an 
industrial concern when tbe price had remained high fora considerable 
time, and this was due to the fact that where a stock of production 
was kept, this stock had naturally been manufactured with high- 
priced materials, and could only be profitably sold if the scale of 
selling prices remained sufficiently long at the proper figures. The 
board, however, had had experience on different occasions of this 
state of things, and were prepared to deal with the situation. 
Since he last addressed them they had secured an order for the 
manufacture of a submarine cable and the laying of it between New 
York and Havana. One-half of the length required was already 
manufactured, and although they had been delayed through short 
deliveries of some of the material they had had to purchase, yet 


they were turning it out at from 20 to 25 nautical miles per day. At 


these meetings he referred to the excessively high rates which they 
had to pay in the district where their works were situated, and he 
did so with intention, as, unless public attention was drawn to 
these matters, the burden would go on increasing, with the most 
serious effect on industrial undertakings. He was sorry that the 


for its purposes, though it amply suffi 
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recently formed Metropolitan Water Board found that the water 
rate collected from them and other manufacturers was insufficient 
sed during the régime of its 
predecessor in their district, the Hast London Water Co. The 
Board was asking for exorbitant Parliamentary powers, and they 
and other mauufacturers had been obliged to approach Parliament 
in opposition to the Bill. t 
thing they had been able to lay before a Joint Committee of both 
Houses of Parliament, they would have this further burden thrust 
upon their already overtaxed section of the community. Ав they 
were now making motor tires with improved machinery, he hoped 
that the shareholders who were motorists, or who had friends that were, 
would make known the excellence of the Palmer cord and the Persan 
tires. Mr. Henry Marsham was again seated with them, and joined in 
their councils. He arrived in the spring from Japan. 'They were 
pleased to say that their manufactures enjoyed the best of reputa- 
tions in Tokio and the other larger cities of that country, and they 
hoped that they would always enjoy the confidence reposed in 
them. iBefore closing his remarks, he would like to refer to 
another matter of general interest to public companies. In 
reply to & communication from the Institute of Directors, the 
board decided that they would sign a petition in favour of the 
extension of the municipal franchise to joint-stock companies. 
Whilst heartily supporting this policy, һе might express a hope 
that the Institute would regard this question from all points of 
view. A single vote to each company would give its representa- 
tive the right of speaking as a voter as public meetings, and 
presumably, if elected, to serve on the local body in question. It 
would, however, have the false appearance of removing a grievance, 
апа it would thus somewhat weaken their position. In hisopinion, 
the only effective additional safeguard was to be found in giving 
the public better means of ascertaining the facts. If tne local 
auditors were made absolutely independent of the local authorities ; 
if they were to report direct to the Local Government Board ; and 
if these reports were to be published immediately in the district, 
more would be done towards safeguarding the interest of joint 
stock companies than could be effected by any system of franchise 
reform. He moved that the distribution of an interim dividend of 
24 per cent. or 5s. per share payable free of income-tax be approved. 
Mr. Moors seconded the motion, and the report was adopted. 


Pelmadulla Rubber Co., Ltd.—The report of the 
directors for the year ended December 31st last states that the 
rubber planting at Pelmadulla during the year proceeded in a 
satisfactory mauner, and an addition was made of 709 acres, repre- 
senting 141,800 trees, bringing up the total to 1,185 acres with 
241,760 trees. The average cost per planted acre was about £8 
per acre. The programme for 1907 is to plant out 515 acres, во 
as to bring up the rubber area to а total of 1,700 acres. 


Telephune Co. of Egypt, Ltd.— The register of 
transfers of 44 per cent. Debenture Stock will be closed from 
June 15th to 29th, inclusive, for the preparation of warrants for 
interest due July 1st. 


Electric Tramways of Montevideo, Ltd.—This 
company held its meeting on Friday last. ,The report for 
the year ended March 31st last, stated that the traffic receipts 
totalled 364,892, an increase of $14,939, but the expenses 
were 827,730 higher, so that the net receipts were reduced 
by 812,791 to $80,828. Tne decrease in the net receipts was 
due to the interference with the track caused by the work 
of electrification, and also to a large increase in the cost of fodder. 
When the electrification of the systems is completed these 
difficulties will disappear, and large increases in the receipts are 
anticipated. The directors recommend the payment of a dividend 
on the ordinary shares of 2 per cent., requiring £4,750, and leaving 
to be carried forward £690. 


Sheerness and District Electric Power and Traction 
Co., Ltd.—The eighth ordinary general meeting of the shareholders 
of this company was held on Thursday last week, Mr. W. L. Madgen 
presiding. The chairman formally proposed the adoption of the 
report (nee ELECTRICAL REVIEW, June 14th) which was seconded 
by Mr. Geo. Offor and carried. 


R. Waygood & Co.—The seventh ordinary general 
meeting was held on the 17th, Mr. Henry C. Walker presiding. 
The company manufactured over 1,000 lifts during the past year; 
they had also some fine specimens of electric cranes working, and 
it was hoped to develop this class of work.' The profit of the past 


. year amounted to £24,068. After deducting directors' fees, reserve, 


dividend on the preference shares, and interim dividend on the ordi- 
nary shares, there remained a balance of £7,793. It was proposed 
to pay a further dividend at the rate of 7 per cent. per annum for 
the six months ended March 31st last, making 6 per cent. for the 
whole year on the ordinary shares, and leaving £3,063 to be carried 
forward. After discussion, the motion was agreed to. 


Light Railway Commission.—The offices of this Com- 
mission were yesterday (20th inst ) transferred from 54, Parliament 
Street, S.W., to Scotland House, New Scotland Yard, S.W. 


Oriental Telephone & Electric Co., Ltd. — The 
register of transfers of 4 per cent. debenture stock will be closed 
from June 15th to 29: inclusive, for the preparation of warrants 
for interest due July 1st. 


British Westinghouse Electric and Manufacturing 
Co., Ltd.—The transfer books of the 4 per cent. mortgage deben- 
tare stock will ba closed from June 17th to 30th inclusive, for the 
preparation of warrants for interest payable July 1st. 


He was afraid that, in spite of every- . 
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ej a X und s * | ; i urt. i ins on 
Deos a E o аваа. 7 8.228 1% 2 little after their sp ices show substantial gains : 
аас оо E aa an арен Өх tle ater tei th London rose 3 to 45, ue to the steadily 
ds Re 22 ‚ 610 1261.780 1116 ig: - d South Lon ` the 
Live = 8 | 61,384 +5, eoe 2.90 |.. the week. City an А he fact that on 
London United :. „ 14 M fer т | ool |e ag | 172 | di increasing nature of the traffic 5 5 * 
eee ji 15 29,244 |—2,669 | 11 pi 791.652 e| basis of the last dividends the p icd uon being declared next 
Manchester „ „ 15 8197 f 950 T 8,48 | F 1416 | 1445... ith the prospect of an increased distribu 5 
decken: IE IE | * dern and City Preferred share 1 
з so. E ТУЕ т e Sh [LL MIS ene Bot Great Norther ice were converted into the basis 
Oldham 00 . zo 40 — ala и | wms |E ae liesl . to 24, equivalent to 224 if the incidence росна о! signi (сы; 
БОРО e а | 14 „ E ee | It is в curious coincidence, ctric 
Portsmou „„ 12| 1436 me 10 6492 — “iar |136 °° of E POOR : tocks have been harder, Underground Ele 
а ie. Woolas 1175 10 10 6,274 |+ 870 2 "66 that while the Tube s A 3. to 68} : 
veadin ui „ 131, Е g 2,188 |+ 1,008 |889|.. ing Notes are down 3, t 2" юз. 8d. an 
ham -1,863 | 11, 52 : : Profit-sharing No ' k to 278. 
НЕЕ e VVV 
е oor 7 12 Ы 87 а : — 197 ee ee t 1 
Е » = 11 8,606 after bo : tit 
Southend ongea .. , 13| 712 Z BM 11 154078 — 107 . |.» the Preference to 7, t we heard described as a poem, bu 
Sunderland ui ath gee 7 E Bn pal ee eR $5 0: . the report. That documen ill appreciate the effort. The 
Swindon Qr. 2s FINE e 11 9.00 mE pi "056 ів doubtful whether the proprietors wi appr although a cautious 
8 „% as db 84 — 20 11 6,477 |— 249 i dividend on the Preference ebares is p: ie s part of it, in 
Walthamstow ..| o 1$ 4.847 7 Aus MF MÀ M = policy might have dictated the usiug of this un iC en tasdig 
Wolt Ham ee j ” H 105 © ш 44 96.579 - "a 16 writing off more than a paltry £25,000 from lin The amount 
W. „12 l 1960 |+2,007 | 14 | 88,970 | + 19,984 : t over three millions sterling. : the 
Ко Water n 15] 49 1,046 | 24 | 146,152 |15.224£ | 6|.. in the balance-sheet at o fits arising out of 
Oen. Lond ` 16 p +1128 | 7 85 ш Г F З available for distribution is swollen by the pro f a windfall, not 
Ci & В. Lon. 3 „ 14 946 x i Ln 431573 + 9| 85 2 Bombay business, but this was more or peer iu ome. сбое 
G.N. "TPPáv.&Brmp.| » 15| 8810 — 772 | 94 | 84413 |. 461 | 6B | 48 regular income at all, tiffen the carry- forward. 
2 Gverh’a Bj. | » 16 Bet |+ 160 | 24 Ma 3.605 "HE reserve or depreciation funds, or сс ent. Cape Electric 
Мету ын B. | n 10 16.89 — 11 24 139.40 — 8.898 ~ : Other traction issues call for ker 5 рру developments 
e 1 , и oe š о 
Met, District Rly. 3 en + 3,990 M 978 855 pi 192) 56 Trams аге у, lower, in ЫИ mining industry. ji 
— ::| May : ids th Africa iri conn ded j in 
uckland .. 975 | 41,584 | .. pu in Sou , в have rece 
рне ni Apr. | cam Macc 144645 tisso i6 d. Electrio Constructions are w jp ERE ve begun to Vieni 
7 M ta . T. Oo. Mar. 2 : 14 16 60, + 4,091 ee ee of share. Willans an Moa : mark 
Ваше A^ Digt no ana n "Eth + 416 85 m ae des deer 5 of the British Aluminium DS сме чан Ө 
ape Electric T, d. May фе im 19,545 | „, [99052 er dividend, and Callender's үсе 5 Ordinary fell а 
Geneve e, W. A. К 55353535 255 19,654 |+ 9,044 [19°15| 9-95 Telegraph stocks are 5 spi 4 lower. Globe Tele- 
ee ee une ? es ee ее OE. e On 8 es А 
ЕЕ % , 5% 7 von, 1 baten Pana 
erth (W. A. a 
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! 
SHARE LIST OF ELEOTRIOAL OOMPANIES. | | 
і 
i 


bim Present 
Haun i or Dividends tor the ines É isth or T Yield 
Share. four years, June lith. June 18th. "1907, * | Fall — | per cent, 
„. d ee CM NE LAUNE = "| 7711903, | 1904. | 1805. | 1500. m А 8i Hines! 1.09003. £ Nil d. 
Amason Telegraph Oo.'s shares, Nos. 1 ю 36,000 10 Ni | NH | Nil | .. 8— — = a $ 
149 600 Do, ao. V 6% Debs., Nos. 1 » 1,288 R 100 Nil | NU | b % 88 — 91 88 — 01 vs d aie 5 0 11 
660,660 |+ Anglo-American Telegraph .. | Воск | 61s. 8349, | 81 814— 61 0. Es г ea 6 0 2 
8,169,670 Do, do. do. e% Pret. ee ee | Stock | 6 % 18 6 9, | 1071 —10 1071 —10- 108; 1071 9 6 10 10 
y Anglo-Portuguese Tel., 6 9, Mort, Deb, Stock Red. 100 oe | 5% .. | 99 —101 99 —10 os " 419 0 
44,000 | Chili Telephone, Nos. 1 to 44, 5 8 % 8 .. 62— 1 91— 7i - 610 4 
3,001,680 | Commercial e Sting. 500 year 49% Deb. Sk. Red. 5 15 15 1% | 92 —91 92 — 934 92} T 451 
16,000 Caba Telegraph е • ec ee ee ee oe D 6 N 5 % Б% j— 65 1— x et 6189 
6,000 Do. ж Pref. T oe "T T : p % кю 7. М 9 | 158—1 iM 164 is s ; 8 
981 Direct Эреп! legraph, oe e ee y . М n ee ee 
к Do. do. 10 Cum. Pref. өө 5 10 * 10 у 4 10 of 81— * ee oe 6 8 1 
Do. d 5 Deba. RA И А OF 5 | 44 100 —108 100 —108 2d 475 
60,7108 Direct Unites Pases 1001 i 45 49 x 100 Ped aUi ME 1514 153 m : 1 u 
Direot » India 2 Deb. 100, . , X% "b = тт ee 
4,000'000 Eastern Telegraph, ^ le 44% Ree CREEK 9 77 7 J, | 187 —142 186 —141 1402 | 188 —1 419 8 
9,000,000 Do. 84 96 Pret. is 3495 | 8495 | 8395, | 89 — 91 89 — 91 91 89) gs 81611 
1,896,706 Do. 4% Mort. Deb. Stock Red. .. „|4%|4%|[4‹% ка yo mr 106 .. 3 25 2 
000 Bestern Extension, Australasia, and China Tele, 19% 77 | 7% | 18$— 1392 xd | 1335 — 184 13) 18} | —& | 5 8 8 
Do. „|44 |44 4 9%, | 1044—1C 1044 —1064 ; 815 2 
296,600 Жао кые rk рер, ый. 1909 14% 47514 $ 98 1 95 —101 " 819 8 
9 0,0001 Do. 4.9 Reg os Mo D vo fn, raa, 6,000 15 14 |4 98 —10) 98 —100 e | 400 
133,123 legragh ‘and Trust... Wal c te, "ss ь | 6895 | 5396, | 4% 1—11 Mi-— 144 11 11 — à 417 9 
181,197 Do. do, 6 % Pret bee ай 16% 16% 16 9, | 284— 14 19$ — 14 14 135 T 4 8 6 
450,000 M APR коме, d [94 90 24% 20 % B4 — 84 — as ys 611 1 
Halifax and Bermudas st Mort. z ico — 48 
88.000 Debes within Nae. 1 cd in Mon.) 44% | 44% | 44% | 100—100 | ico —102 К - . [48:58 
11,00 | Inde-Furogean Telerrapb ee oe oe ss 10 95 18 96 [18 Ф 13 % 56 58 56 — 68 ; 6 12 1 
$41,880,400 | Mackay Companies Common .. oe 2 .. 18100 s v P hi 71 — 74 71 — 78 673 s oe 
50,000,000 Do. do. 40 Сит. Pref. ave bè Te $100 ee "EM ee ee 69 = 71 69 = "1 e e ee ee 
405,141 Ме сові’ 8 Ww sreless 1 о1081 pb. ee ee 1 Nil Nil Nil oe i- §— 4 • ө oe Nil 
72,680 | Monte Video Teiepuons Co,Lw. Ord, e. 1 В 4 Б vs 15— Mh 1 14 T 8 vs 414 1 
B6,499 о 8 % Prei. 18 5 5 к й 5 5 у 0 
9,296000 | National Telephone, Pref. Stock "P ee ec 100 6 6 B % | 6 108 — 110 108 —110 109 1064 "T 5 9 1 
9,295 000 Do. Def. Btoc ee oe | 100 b 6 5 53 05 — 107 105 —107 1061 106 si 5 210 
, Do. do, Cum. ist Pref. "P oe 10 6 6 6 «X 6 114-— 1&4 114— 183 А 4 8 11 
, Do. do. 696 Cum. ind Pref., .. .. 10 6 6 6 V 5 % — 10 — 13 вә 48 4 
950,000 Do. do. 6 % Non-cum. 8rd P., 1 to 350,000 б б 6 6% 5 5 * By) а © ә à 4 911 
2, 00 0, 000 Do. do. Bà % Deb. Sock Red. ee Stock | 84% | 84% 33% | 84% 956 — 97 Qoi — 9e T 9 1i 10 
ЕУЕН ee ee tee | | 
1 ел ер. eo, : % y: — в - oe 
60,00 Do б. do. Cum. Pref, pai 1 | во 3% % 1 i- ц А 2 |1460 
100,060 Do. Red. Deb. Stock | 100 | .. „ 47 4% 95 — 98 95 — 98 Т „|18 
11,888! | Renter's eat es 8 8 б 5 V 5 % The tàxd| '4— T) К 414 1 
60,000 | Telephone Co. of Egypt "m 96 Deb. Red, «„ е | 100 T oe | 44% | 44% | 99 —102 99 —103 8 as 4 8 * 
8,167 | bubmarine Cables Tru ee „ v9. ee. | COF 6 6 696,169; —180 147 —130 : KH Ж 412 4 
80,000 | United River Plate Te Telephone oe 6 8 8 8% | .. 62— 1 Gi— 1i : e 610 4 
40,000 Do. Prot., Мов, 1 to 40,000 8 б 5 5 W 5 — 5 — M “ 4 10 11 
179,947 Do. do. 6 % Debs. .. ve T ee | Btook 6 6 5 |6 X | 1084—1711 1084 ~ 111 ss ee y 498 
15,6001 | West African Te ph, Bhares 10 4 15 1% | 10 — luy xd 10— 1 ee ae 816 ч 
80.069 W. Pear is f America, 1 to 80,000 & 68,001 10 68,008 9 Nil | 94% 10 là— 1 22/6 дь Nil 
150,000 Cp Debe. i xs (Ру ps Sub. Tel. | 100 4 4 4 4 ъ | 99 —102 99 —104 ни 818 6 
901,900 Wengen бетер, таа в. A оен T" 10 1 1 1 я 194 — 144 183— 142 143 134 si 419 1 
800,000 o. b. Stock Red. 100 4 4 4 4 % | 102 —105 102 —1U5 » 816 9 
E rr Me Ea eee 
0 0 . 28 [EJ ee % à = ee eo 10 
4,669 Do, do. $2 Cam Cum. 2nd #6 10 "NE Lan бй 05 Nil 64— 7 64— 7 ho be d» Nil 
—— печ Ге. йа. Debs.. co 1 e 1,£00 100 5 5 nm" 5 % | 100 103 100 үш “в МЎ Я 417 1 
‚ Including arrears. 
FLECTR ICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| о” tine Trams, Nos. 
27 ),000 { “and $0,008 o to 580,007 ETE Е 30387 A s n 88 | 43 m .. 4 15 6 
Do. um. 8 6 % у. 6 53 ee ee 4 11 8 
966,609 Do. Permanent, 6 NONIS 100 6 6 6 6 % | 183 —186 188 —185 131 is T 488 
385,100 | Auckland E. Trams., 6 & lst Mon Deb, Brock 100 6 b 6 5 % | 104 —107 104 —197 ae is 418 6 
000 Ma & Wilcox, 1 to 580,000 1 17 20% 20 70 82—. 4 8 4 78/9 16/3 ку 500 
100,000 йо. 6% Cum. Pref., 1 to 100,000 . ee 1 6 b] 6 6% | 1 1 lys— 17, ne уз n 816 7 
Britta Aluminium, Ord., 2,001 to 40,000 ..  .. b . |7 7 7 % 5 — DÀ xd a ^ -— 678 
40,008 Do. do, 1 Cum. Pref.. oo „ 6 Nil | 9 7 T% — 51 — €i xd 1513 sa — 1 6 19 
90,000 Do. do. " $ % Cum. Pret, ee ДА 6 Nil 6 6 .* 54— == b. oe oe oe 5 4 4 
90,000 Do. do. 4 Funding Certa. ..  .. — |4 4 4%, 4 — Bi— 4} ха е Ян — i 414 1 
258,000 Do. о % Ist Mort, Deb. Stock Red. | Stock | 6 % | 6 6 "T 100 —103 100 — $3 se T 417 1 
800,000 Do. do. o5 Loch Leven Debs. * 100 oe ee es 549% 98 —101 98 —101 oe ° 5 8 11 
400,000 | British Columbia E. Def. Ord. Stock T 100 6 6 6 6 O | 123 —127 123 —127 123 oe i 414 6 
8 0,000 Do. 6 Pref. Ord. Btook oe ee oe 100 6 6 6 b % 1084 —1083 1034 —108) xd . 4 12 2 
00,000 Do. 6 Cum. Perp. Pref. ee ee 100 6 6 6 5 % 102 —106 102 = oo ee 4 14 4 
988,000 Do. Ist Mort. Debs., 1 to 6,950 .. . 40 ni 99 —102 99 —102 e és 4 8 3 
130,008 Do. Vancouver Power Debs., 1 to 3,900 100 44% | 1024—1 103 —105 Y +4 459 
198,801 British o Traction T ee ee өө 10 6 6 8 % Nil 24— B 22—- З 65/- 87/8 — k 8 17 9 
161,453 Do. do, 6% Cum. Pref. .. .. | 10 6 6 6 6 | 6h— 73 61— 7} T „ — i | 8 5 6 
1,448,658 Do. do, 6 . Deb. Sto Btock | 6 6 b 5 ^, | 101 —104 101 —104 103 101 | .. 416 2 
410,178 Do. do. ‘Deb. Stock Red. | 100 . | 4% | 44% | | 19 — в 79 —84xd | .. ist Н 5 9 1 
100,000 | British Insulated and Hels Cables TT b 8 8 8 10 % — 62 6)— 67 i 7182 
100,000 Do. do. 6% ‚ Pref, өө ae 6 6 6 6 6 95 жа, 61 51 — og 5k ee ee 4 16 0 
600,000 Do. do. 44 % 1st Mort. Deb. Red. | 100 44% | 102 —106 102 —105 06 i 4 6 v 
819,000 | British Thomson - Houston 4% lst Mort. Debs. .. | 100 ie — 96 — 96 Я is 418 9 
400,009 |(British Westinghouse 6 % Вега 00 70 487000) © (699 Nu му .. | 1— H | 1— 13 "- КОШ т 
1,016,868 o i do. 2c сема" Deb. Stock  .. P p ad 55 4% | 68 — 67 63 — 67 © 35 5 5 5 
e 16 t ee ee ees ee ee e ee ee 
5000 5 Do. 40. 6% cum Pret | 41 N Nn мн о 1e 1% x К Nil 
105,781 | Brash Electrical Engineering, Ord., 1 to 105,781 .. 9 Nil | Nil | 94 Nil 3 i- её vx , Nil 
150,000 Non-cum, 6% Pref... .. з |6 6 6 Nil — 12 1— li m e. es Nil 
195,000 Do. Perp. Deb. Stock .. | Stock 4 44% | 88 — 91 88 — 91 К хи ia 4 lv 11 
160,0 | Buenos Ayres А Belgr iio NO s uit are ar e m [m "i sias 5i 3 y 
nos апо, 3% — — /A 75 / 
6,000 Do. “А 6 % Cum. Pref., 1 to 40,000 6 6 6% 6 6 44— 81 48— bg xd : 617 1 
97,500 Do “B” do. 1 to 27,600 ie 6 6 6 6 6 3, 41— 4i— bz xd e 614 8 
18,900 Do. 6 d Deb. Stock  .. ө» ee | 100 5 6 b 5 „ | 105 —115 105 —11› ee А 4 611 
190,000 Do. and Deb. Stock eo о | 100 5 b 5 5 95 | 101 —104 101 —104 E A У 416 2 
187,610 | Calcutta trams, 1 & ЗА e oo 6 |6 8 8 8 T"TàÀ— В 71— 72 — 1 [5 3 ш 
80,000 Do, Б ꝙ Cum. Pref., Nos. 1 to 29,880 6 Và 159516595 bj— 51 53 4611 
860,000 Do. % lst Deb. Stoß.  ..| 100 1 44%, | 104 —107 104 —107 id 441 
85,000 | Callender's Cable Construction shares ^ s.e  .. 6 153 15 % 10 — 11 — 104 БА " -4 | 613 4 
800,000 ро ae. 449 Im Mort. Deb Stock Red. | stook | 4% 47 4% 4% ме | 10—10 с. i2 
491,299 | Cape E. Trams., 1 to 11 si ee oe 1 110 6 4f а= А 88 oe — W Nil 
' «50,000 Caatner-Kellner E RE 1 to 450 1 4 4 6 8% 4—1 là— 1 94/3 ^ is 6 8 0 
224,988 43 96 18% Mort, Deb. Stock | 100 43 43 i 97 102 N —102 4 8 Uu 
911,568 байы сааса а away ore. Stoc „Stock |4 4 4 4% 70 — 73 73 — 75 15 +8 69 7 
644,216 Do. ‹ % Pref. ек e. | Block | & 4 4 495,| 922 м 92 — 94 24 » 451 
544,216 Do. do. Del. do. Stock 4 4 4 4 58 — 66 63 — 66 548 53 т 210 
1,480,000 | Оңу and South London Railway оо э» ә | Btook 1 2à 41 — 43 44 — 46 451 4 | +3 412 5 
86,000 Orompton & Oo. mt ю 85.00 „ 8 eo] Hie 94 Hi- 94 p S "E 814 u 
8 o eg. 8., : 
100,000] { 900 of £100, and 001 to 11,000 of £60 Red. } . 1685 15% 659 695 | 96 — 99 | 96 — 99 a | © š 610 
P——————""""————————————————— ORE UD HM OG OE ERE EE eod - — Д БОНБНННИНИНЦИЦИНЦЦИНИОНИНИНЦИНДИННИЦО — — — — — 
4 od of nine months. + Quotations on Liverpool Stock Exchange. ов Unless otherwise stated, al) shares are fully paid, § Interim dividends. 
peri | And bonus о? 10e. AJ From Manchester Share List. | 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continued.) 


ELECTRICAL RAILWAY, MANUFACTUBING AND INDUSTRIAL COMPANIES.—/ Continued.) 


| | 
took Dividend Closing Closing Business дове | Rise +: Present 
: | AMB, s for the notations week ended or Yield 
: 5 Share last four years, June lich. donc 18th. |June 18th, 1907. | Fall — | per cent 
8806. | 


Higbest| Lowest £ s. d. 
"+ | 1908. | 1904, | 1986. | 1906. ; n 
10 e| dà— 1 ih- 175 no | a 418 0 
0,000 | Dick, Kerr & Oo. 10 300,000. — o rt arts p. H' 1 15 + зрео 
805,000 Do. do. 69 Qum. Pref., 1 to 806,000 **.| 100 44% | 102 — 102 —10 T ог 
po Do Und rain, Deb fü. + 10 6% | 6 „ | 134— 143 184— 14 үз x 498 
EY Maur. бойы Ts between land 60,000 | 10 ee %% 181; | 2216 | .. 10 0 0 
9 | maison down Ums Ашер юй | 6 d2| | m- o e |. |: |1186» 
19.415 ; (X Deb, Biook Res. . . | 100 $254 34 0 — 52 89 — 92 GNE eee ae 
290 Do. 89, ma Leb, mock Prov. Ceres, pd. C N 2 Th ы ie ee Era 8 0 0 
119,100 to 113,100 . .. - 17 7 1 — 2 4—1 2 sv qoum bb 
81,800 ро. do. Aera кте lag 81,800 10 БАЎ |Б 5% c D . -. 8? ee ee 5143 
— General 180010 00. 0 Е 3 е ев 4914 4% #2 — 95 у bh — 1 20 0 0 
ps Gt. N. & Ot Rail Pret. Ord. ‘A " 4 % 1 to 18,000 0 121 1% 4 104 101—.1 . 4 
96,000 Greenwood Batley 1 Саш. Pref. pé Ses 5%|5% 5 02 —108 102 —108 © al 600 
60,000 Mort. Debs. eo «oe | 100 18 187 5%] 13—12: 115 — 194 114 aay 
900,000 | Henley's (W, T) Telegraph Works, Ord. .. .. 5 2 4 4 3 — 3 И "aU 2x 
900,000 Do. do. f... ee b i ae 105 —107 xd | 105 —107 xd 106 oe 650 
150,000 Do. do. yer Deb. CK PO 2 1 10 15 — 16 15 — Nil 
60,000 | India-Rubber, Gutte-Percha & Telegraph Works.. | 10 | LY RA we Nil ч 1 1 i QUO, 
tr n бте, 0 рма | 3855 35 37 6—1 8 — 7 з B 87 
000,070 2 United тш 1901), 1 . oe 10 : S : М 2 8 4 1 E T m 1 fa: — 1 4 Д : 
1 881,000 Do. do, БС lat Mort. Deb. Btock ee 3 N : N ы N Nil d PET A бу 3 Ыы . b 8 11 
‘814,016 | Me tan Beets mea, Delle) xe че: eee ун ви 4 nit i 10 0 18/3 pis | .. вап 
e um 0 ee ee ee — — we e 
кю | рс. 5, Deb. Biock Red. me | [ARS eq x- 4 | W-« TE E 
80,000 | Peebles (B.) аг Co. 6 % Cum. Pref., 90,001 0 60,00) 1 % 65 7 | 6 T = ie | lo ево 
245,500 Potteries E. Tro. ee es 1 6 6 b 5 % ee 4 ll 10 
245,500 Do. 6 Cum. Pret. ee oe es ee ee 00 a " 44% 95 — 98 95 — 98 : Я 513 9 
945,000 Do. Deb. Stock ae ee oe 1 90 15 15 15 % 80 — 89 B0 — 808 80} ee 8 16 11 
2. | Telegraph ueri eig n Maintenance 40 1908 100 1945 1715 101 -1% n 106 68 | 65 | —à | 7 210 
150,000 ‚ Bas., E 156% |5% — Ей | Nil 
e Ev. „б Profit Shar. B. Nts. ee oe ee 1 11— 13 30/- ә 26/3 fee | 
ТЫ [eee cc зас ed т | Be |S, »J 
0 O. P A Ы L — B2 asm Еу ee S 
24 P Dor 2 let Mort. Deb. Stock . oe ee 100 4 : % : % F * = | 
ELECTRICITY SUPPLY COMPANIES. | / 
: iw b 4455 42— bi 88 1005 t +1 1 10 : 
romley ( RP, 1 to e o = = E 
29,798 Brompton & Kens. E Lt. Bup., беа, 1 to um 8 І 1% n- e 3 м ii 418 5 
К 4 99 == —. ee 
857576 Central Biectrio B Guar. Deb. Btook .. * М RT 8— 4 8— 4 i н a 4 
80,000 | Charing Oross MM тыа ны А, Soper pre 8 9 4 сс t 1: id S 
б о” — -— ee 
80:000 Do. "Ot Unde "Li, Onm. Ри 5 : Y A m 99 94 — 97 ха id % —2 : ii Р 
427,400 Do. РА 4% Ber. | 100 $ 94— 4i 3}— 4 5 4 4 
49,496 | Chelsea Hileoctricity ‚бори, Ord ву ** Stock % | 45% | 103 c ee sa & | —3 | 600 
„Stock Red. өө а — — ra 9 
EIS oriens ms tart St oan | РЕ: ae [wee | we) EMITE 
40, Cob " Y 59 = = 7 : Hà 410 0 
à 6 4, Db. Btk., Borip. aaa ih all pd. Y & 97 —100 Ё i ай 
40,000 County of Durham Electrical Power, Ord. -. e 5 Y 55, 4— б : - 9 .. i . 5 17 8 
50,000 о. . е өө 10 , b % 7 3 н 5.44 
Coun London Blectric Ligh 1 f К 1 104 — 11 11 114 is 
00 ne do. r4 ref. —60,000 10 s : x in 1 1060 —109 677 106 4 i | 
` Do. do. Deb. Stock ee ee / do 94 — 97 93 — 98 SS E —1 1 ] 
400,000 do. 4 ра Deb. Stock ee Mook £y Á ni 1 t 1 d — i d А 0 
80,000 | Hémundson's Eleotrio Corporation, Ord. Shares .. | Б |T% Sie =: n | жә xn. 12 0 0 
80,000 Do, do, 6% f... ee 100 SS 1 44% 78 — 83 18 — 83 А a е Б В 5 
850 000 Do. do. 44 * 1% Mort Deb. в 14 M4 [ne 4— 562 44 — 62 xd "e 415 8 
10,000 | Folkestone, 1 20 10,000 .. .. p» b | 5% 5% — bi 6 — 6 3 | 491 
10,000 Do. 69% Cum. Pret., 1 to 10,000 .. .. 100 soy | 4% % | 44% | 98 —101 98 —101 “a ee 600 
80,000 Do. c 1 |9% 9% т % 71 — Ra сЕ El 
18,000 Hove 1 to 18, ee ee 6 19 ¢ 10 % 10 5, 84— 9% — oe S oe 4 0 0 
81,000 Kensington and Kı Knightebridge age Blectrio Ord. Sti. Stock | 4 14 4 4% —100 9 100 js $4 ee 8 6 8 
inae London Eleotrio вру Corporation, Limited, Ord. H 6 6 5 6 H $ 4 of = `5 _ T л ш Т 
70,000 Do. 6 % Pref... 2 «4 | аа 95 — ов 98 — xd | 94 | 94 | —2 m 
814,896 do. 4 % ий Mort, Deb. Btk. Red. ок Sef? hà 4 lap e — 6; — 7 eg | .. ТЕГЕ 
900,000 Metropolitan Blectrio Bopply, 1 to ша pe ec M *. ud зи 5 к= і E 
е 47^ 445 se е of A — ) ——=——- ee 
229.000 Ро. 1st Mort. Deben. Btock .. | _.. JM 5 88 — 05 е B15 10 
950 0004 Do. Mort. Deben. Stock rr^ 3s 4% | 96 — ов 95 — Єй 97 i: : jn 0 
950,000 | Midland Electric on, &à W 1st Mort. Deb. 6 (в aa 8 8 .T— 12 71— 72 8 ie es 13 1 
67,901 | Newoastle-on-Tyne .. 222 Б iB 5 „ 5 — 6 5 — 6 a с. oe 15 5 
$5,000 Do. Б % Pref., 1 to 15,000 ee ee 10 6 7 (S % 1%, 12 — 18 19 — 18 : AN P 5 1 8 
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THE ELECTRICAL REVIEW. 


ADEQUATE DEPRECIATION 
OF CAPITAL EXPENDITURE BY MUNICIPAL 
ELECTRICITY UNDERTAKINGS. 


By J. HORACE BOWDEN, Borough Electrical Engineer and 
Manager, and 
FRED TAIT, Managerial Assistant, Metropolitan Borough of 
Poplar. 


THERE i8 probably no subject that commands more serious 
consideration by the management of municipal electricity 


‘undertakings than the matter of adequate depreciation of 


capital expended in the establishment of such enterprises. 

There is a very wide divergence of opinion as to what 
adequate depreciation really is. It is sometimes considered 
sufficient merely to comply with the statutory requirements 
for redemption of loans, but unless loans are granted for 

riods equivalent to tbe “lives” of the assets, the actual 
repayments do not bear any relationship to adequate 
depreciation. These remarks particularly apply to Metro- 
politan boroughs, where, with the exception of ineters and 
land, loans have been up to the present date granted on an 
equated period of 42 years. Similar conditions do not prevail 
in the provinces, but the principles of depreciation which the 
writers will endeavour to set out in this article, will apply 
equally to Metropolitan and to provincial authorities. 

It must be obvious to anyone that it is necessary to expend 
an amount of capital commensurate with the requirements 
of the area of supply, in order fully to cope with the demands 
upon any undertaking, and that the expenditure must be of 
gradual growth in exact proportion to the growth of the 
demand. Any large amount of expenditure in anticipation 


of distant future demands creates a heavy standing charge 


upon present consumers, and should therefore be carefully 
avoided, but in the initial stages of the life of an under- 
taking this cannot be avoided, and, therefore, not only 


must the charges for the supply of energy be high, but the . 


amount of surplus, after payment of interest charges, must 
necessarily be low, and, consequently, the provision for 
depreciation will be totally inadequate. 

The writers have come to the conclusion that it is 
impossible for any undertaking, charging equitably for the 
supply of energy, to made adequate depreciation within a 
period of 20 years from the commencement of supply, which 
period, they submit, should be divided into four stages of 
three, three, seven and seven years. 

In the first stage it is only reasonable to expect a profit 
sufficient to meet the interest charges upon the initial capital 
expended. In the second stage, when probably the initial 
capital expenditure has been doubled in order to cope with 
the demand, it is satisfactory if depreciation has been 
effected equivalent to 50 per cent. of the amount required 
for “ adequate depreciation.” In the third stage, the total 
depreciation during the seven years should equal the aggre- 
gate adequate depreciation according to a standard law of 
depreciation based on the “lives” of the various assets, and 
in the fourth stage, the total depreciation should equal 
adequate depreciation plus the difference between adequate 
and actual depreciation during the first and second stages. 

In arriving at conclusions from the above stated premises, 
it is obvious that any system of compulsory redemption of 
loans will not allow for practical and also adequate deprecia- 
tion; but if the establishment of a sinking fund upon a fixed 
standard of depreciation be made compulsory, it is immaterial 
whatever system of redemption may be adopted, or, in fact, 
it should be seriously considered whether annual redemption of 
loans is practicable at all, because if viewed as redemption, 
it is certainly not depreciation. It is the dream of some 
municipal traders that, when the demands of a given area 
are fully supplied, and capital expenditure ceases, an under- 
taking in the course of years will be handed down to pos- 
terity free from all debt, and that the supply of energy will 
ultimately be freed from all interest charges. Such a policy 
(even if it could be practicable) is, undoubtedly, unfair 
to the present generation, which would thus be taxed for the 
benefit of posterity; but if the said policy is accepted, then 
the redemption fund must be in addition to the sinking 
fund, and the writers are not aware of any authority at. the 
present moment making provision for the realisation of such 


r4 


a policy. 


If, however, on the other hand, redemption of 
loans may be treated as depreciation (and we have it, at a 
recent inquiry at Bermondsey, on the authority of one of 
the Local Government Board auditors, that it may), then 
the whole system of redeeming loans is farcical, as the 
redemption fund is then a sinking fund which is invariably 
totally inadequate. | | 

Assuming that the latter view is the correct one, it would 
be of distinct advantage to all local authorities if definite 
terms of life for all classes of assets were fixed under a 
standard of depreciation by a responsible body of engineers, 
such ав the I.E.E., representing every branch of the electrical 
industry, or the I.M.E.A.. representing the municipal under- 
takings, in conjunction with the L.G.B. and the L.C.C., and 
in accordance with the same, it should become compulsory on 
the part of each undertaking to carry annually to the debit 
of a * sinking-fund account " the due proportion of each asset, 
and that, when the undertaking has sufficiently developed, 
a sum be included in the. annual estimates of each under- 
taking to meet the ascertained amount of depreciation, less 
the amount of redemption of loans. In the early years of 
the life of each undertaking, the debit balance of this 
account would assume large proportions, ав it would be found 
impracticable to charge for supply at a price equivalent to 
the amount required for sinking fund; but as the scope of the 
undertaking extended, the adverse conditions would be 
gradually overcome in, say, 20 years, as previously stated. 

The capital thus accumulated under sinking fund should 
be invested annually in trustee securities, and the income 
derived therefrom placed to the credit of revenue account, 
provided that the rate of interest obtainable is equal to, or 
greater than, that at which new loans can be raised ; but if 
it is found, when fresh capital expenditure is necessary, that 
the money market is high, then the wisest course to be 
adopted by local authorities would be to seek the sanction of 
the controlling authorities to realise on securities and devote 
the proceeds to the necessary expenditure, and to raise the 
additional capital at a more opportune time when the money 
market is favourable. 

Undoubtedly, much difficulty will be experienced in fixing 
a standard of depreciation based on the lives of electricity 
assets, as the opinions of no two engineers will be completely 
coincident, but if the whole subject is conscientiously con- 
sidered by the members of either of the associations referred 
to, and the opinions of the majority considered in connection 
with each item of expenditure, a satisfactory conclusion 
should be arrived at. | 

In the first place, the number of allocations should be 
limited as far as possible, and the lives equated under each 
allocation. There is, in the writers’ opinion, no practical 
value in splitting up machinery under various lives. It i8 & 
matter of conjecture whether a turbine has a shorter life than 
an engine, а dynamo than an alternator, or a boiler than а 
pump, as the future wear and tear upon а given piece of 
plant is an unknown quantity, and the working hours of any 
plant unit are entirely dependent upon the demands of the 
load. 
In the case of mains it is somewhat different. The cost 
of ducts, including excavating and re-instating, may be 
depreciated more gradually than similar work in connection 
with those laid on the solid system. | 

The following schedule of allocations may, perhaps, be 
found sufficient for all practical purposes, viz. :— 


1.—Land. 

2.— Permanent buildings. 

24.—Temporary buildings. 

3.—Machinery. 

4.—Mains, including all cables, excavating and re- 
instating on solid system, and services. 

44.—Mains ducts, including excavating and re-instating 
and street boxes. 

4B.—Services. 

5.— Meters, instruments, tools and office furniture. 

6.— Preliminary and extraordinary expenditure. 

7.—Accumulators. 

The writers have not the temerity to lay down any fixed 
periods as the “ lives ” of. the foregoing assets, but they do 
propose to- submit periods for. depreciating the capital 
expended on the same, as follows :— 
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1.. Land.—The question of life does not enter into the 
consideration of this asset, and if the sites are carefully 
chosen, the very nature of the industry created, viz., the 
generation and distribution of light, power and heat, puts all 
question of depreciation out of court, and it is probably a 
debatable point as to whether а sum should not be carried 
to the credit of sinking-fund account for the appreciation of 
this asset. 
such a contingency arise as the abandonment of the present 
system of electricity supply and place be given to any new 
system of distribution that may be discovered in the future, 
the cost of razing the buildings may have a deleterious 
effect on the value of the land. This contingency possibly, 
though not probably, may arise, but as it is not within the 
province of depreciation, it must be considered later, in its 
relationship to reserve fund, which is a totally different 
subject. The capital value of land therefore, if the redemp- 
tion policy is ignored, should not be depreciated. 

2. Permanent Buildings.—Here again the question of life 
does not enter largely into consideration. The stone, bricks 
and mortar and steel work will probably live the 50, 60, or 
even 100 years, as laid down by some authorities, but who 
will venture to say that many of the present palatial 
buildings, with their beautifully-glazed walls and mosaic- 
paved floors, will not be altered beyond all recognition, say, 
20 years hence? Floors are pulled up to provide for larger 
sets, walls are knocked down to extend boiler houses, &с.; 
therefore, the policy of to-day in spending large amounts 
of money on expensive buildings is to be condemned. The 
permanent work should, of course, be built as substantially 
as possible, and if the allocation of the cost is kept separate 
from foundations for plant and temporary walls, depreciation, 
based on 60 years' life or more, will probably be found to be 
quite adequate. 

2a. Temporary Duildings.—Voundations for plant and 
temporary walls should be allocated separately and depre- 
ciated in a similar manner to the plant, on account of which 
this capital is expended. 3 

3. Machinery.—The items of plant allocated under this 
heading are multifarious, and, as previously stated, it is 
impossible to forecast the amount of wear and tear upon each 
unit; an equation must therefore be made which, if fixed at 
20 years, will, no doubt, be adequate. There are instances 
where ‘engines and other plant have been in general use for 
upwards of 15 years, and are still doing useful work. The 
antiquation of the plant and its residual value must not be 
taken into consideration in connection with depreciation, as 
these matters must be dealt with in their relationship 
to reserve fund. | | 

No article on depreciation would be complete without 
reference to spare parte of machinery. Hitherto the sanction- 
ing authorities have religiously set their faces against any 
loans to cover expenditure of this description, if purchased 
specifically as spares, but have raised no objection when such 
have been included in original contracts. Looking at the 
subject in a broad light, all. reserve plant is spare, but whilst 
loans are sanctioned for the duplicate of the largest generator 
or boiler, a spare armature, saving the installation of a dupli- 
cate motor or dynamo, is treated as revenue. The natural 
consequence of this treatment has been that authorities have 
adopted the course of placing spares in stock account, which 
is not depreciated in any way, and the asset thus bears a 
fictitious value in the books of the undertakers. 

4. Mains.—Here the life is perhaps of a more speculative 
character than in the case of machinery, as the history of 
the industry is too recent to supply ua with the requisite 
data for fixing a standard. Thirty years has been 
suggested by a number of engineers as the probable life, and 
for the purpose of depreciation, this term may suffice. 

4a. Mains Ducts—These being of the nature of per- 


manent buildings, depreciation may be made in a similar 


manner. 

4B. Services.—]n the case of power supply undertakings, 
services incurring considerable capital expenditure are neces- 
gary, and any system of depreciation allocating a shorter life 
than 30 years to this class of expenditure would seriously 
and unnecessarily affect the price charged for energy to 
power consumers, and so handicap the progress of the under- 
taking. In а lesser degree these observations also apply to 
lighting consumers ; therefore, as the nature of the asset up 


It has occasionally been pointed out, that should : 


to the cut-out is similar to that of ordinary mains, it is quite 
safe to assume a 30 years’ life in general. 

5. Meters, Instruments, Tools and Office Furniture. — 
Ten years is the generally accepted life of these assets, and 
if movable instruments only are allocated under this heading, 
whilst switchboards are treated as machinery, 10 years should 
suffice. 

6. Preliminary and Extraordinary Eæpenditure.—It 
periodically occurs that considerable expenditure is necessi- 
tated in the course of extensions which provides no visible 
assets. This will invariably occur, as all plant must be 
modified to become adaptable to the additional installations, 
and as such modifications are made for the purpose of 
increasing the revenue-earning capacity of the plant, it is 
apparent that no one year in particular should be saddled 
with the cost of the same, which should be spread over, say, 10 
years, by placing the cost to capital account and depreciating 
at the rate of 10 per cent. per annum. This system should 
apply to the cost of raising loans and all other expenditure 
of the nature of preliminary expenditure. . 

7. Accumulators.—The life of this class of asset arouses 


discussion of. a very contentious nature, into which the 


writers do not propose to enter. Most undertakings have 
‘probably found, after a period of, say, five to seven years, 
that their value as a revenue-earning asset has ceased, as 
after the load has been built up, the loss in efficiency and 
the short life of the plates does not warrant their use, and 
the cost, therefore, should be written off in, say, five 
years. 

It is important at this juncture to make clear to the minds 
of those concerned in the management of municipal under- 
takings that, for the purpose of adequate depreciation, the 
estimated life of each plant unit is not of such -paramount 
importance. It is immaterial to the undertaking if, at the 
end of any given period, there is found a debit balance 
against, say, machinery should a compensating balance stand 
to the credit of, say, mains. 

Twenty years has been mentioned as the earliest period in 
which adequate depreciation can be provided ; then, again, if 
on valuation of the assets it is found that the system based 
upon the agreed periods of life is inadequate, further pro- 
vision to cover such inadequacies may be made during a 
further stage. It may be argued— If this statement is 
accepted, why trouble with various allocations? Why not 
carry annually to a sinking fund a fixed percentage of capital 
expenditure each year, as is now done in many businesses ? 
The result in, say, 20 years would probably be the same, bat 
the benefits of separate allocation of depreciation are 
manifold. The industry, although now past the experi- 
mental stage, is still young in the commercial world, and it 
will be many years before the fall possibilities of the use of 
electricity are reached, therefore the capital required to lay 
down generating machinery and the distributing system 
necessary to cope with this increasing demand within any 
given area will also be on the increase. 

In the inital stages the cost of land and buildings bearing 
the smallest percentage of depreciation will be in greater 
proportion to the total expenditure than in the final stage of 
the 20 years stated, thus a fixed percentage per annum 
over the whole period would not be adequate depreciation. 

By separately allocating depreciation, it is possible to 
ascertain at the commencement of each financial year, the 
exact extent to which it is possible to extend in any direc- 
tion during the forthcoming year, without adding to the 
outstanding capital, a circumstance which must commend 
itself to the managément of any undertaking, as it is evident 
that if a profit is made in any one year with a given capital, 
should the capacity of the plant be extended without 
increasing the capital charges, the undertaking will be in a 
better position to earn an increased revenue. 

Whilst dealing with the subject of adequate depreciation, 
it is necessary to touch upon the necessity of establishing а 
reserve fund in addition to a sinking fund. The objects of 
the two funds are very often confused, and, indeed, it has 
never yet been clearly stated what are the distinguishing 
features of each. The writers submit that whilst sinking 
fund provides for future capital expenditure, not, of course, 
including capital for the extension of the scope of the 
undertaking, the reserve fund provides an insurance against 
extraordinary revenue expenditure, It js probable that in 
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the future when the cost of production is brought down to 
the irreducible minimum, and the price charged for energy 
is in accordance with the same, and the coal at а low market 


rate, then any sudden risc in price of coal, such as has. 


occurred at the present time, would necessitate an advance 
in the price charged; but as it would be prejudicial to the 
interests of the undertaking to adopt such a course (the 
advance probably being only of a temporary nature), the 
advantage of being able to draw upon the reserve to meet 
any deficiency is obvious. 

In the circumstances previously mentioned in relation to the 
life of land where an undertaking had been abandoned, and 
the cost of razing buildings would be charged upon the local 
authorities, any balance of reserve fund would be held until 
the sale of land was completed, as the provision against such 
contingency, before absorption in the genera] rate. 

In the event of апу plant unit becoming obsolete before 
the completion of its standard life, the difference between 
the original cost and the provision made for depreciation plus 
residual value would be а charge upon tbe reserve fund. In 
the event of the amount provided by depreciation plus residual 
value exceeding the original cost, the difference should be 
carried to the credit of the reserve fund. 

As the extent of insurance should be limited as far as 
possible to provision against fire, boiler explosions, first, or 
first and second, years’ maintenance of new plant, and com- 
pensations to workmen, a number of contingencies may arise 
which cannot be estimated at the commencement of the 
financial year, and which should be chargeable on reserve 
fand. Where this fund is in existence, the manager is 
enabled to present much closer estimates than he would 
otherwise do if such estimates provided against contingencies 
which, though probable, might possibly not arise. 

This fund shoald also provide a sufficient working balance 
to enable the undertaking to carry an efficient stock, give the 
necessary credit to consumers, and avail itself of the cash 
discounts of merchants’ accounts withont overdrawing on 
bank account. | 

From the preceding portion of this article, it must be per- 
ceived that the subject of adequate depreciation i8 а matter 
of equal importance to the accountant as to the engineer, 
although the effective administration of the same is a matter of 
greater interest to the engineer, and any article or paper on 
the subject that, does not deal with the financial issue of the 
suggestions made is of little practical value. | 

(To be continued.) 


AMERICAN METER METHODS. 


On January 16th, 1907, before the North-Western Elec- 
trical Association of Chicago, an interesting paper, entitled 
" Warrantable Expense for Meter Testing,“ was read by Mr. 
Oliver J. Bushnell, superintendent of the meter department 
of Ше Chicago Edison Co. 

The paper is divided into four sections :— Periodic 
tests, installation tests, methods of testing, and cost of testiug. 
Under these heads the author discusses the changing, testing 
and overhauling of meters at regular intervals ; the testing 
of meters in silu ; four methods of arrangements by which 
meters can be tested ; and the amount of money which may 
legitimately be expended in keeping meters in a reasonably 
accurate condition. 

As regards periodic testing, Mr. Bushnell divides meters 
into two chief classes—commutator meters dnd induction 
meters—and of these the first class are more liable to go 
wrong than the second. The principal causes of inaccuracy 
in meters are, he points out, wear of jewels and pivot; 
ageing of magnets; commutator and brush troubles; and 
conditions of installation, meaning vibration, dampness and 
dust. The wear of jewels and pivots is obviously greater 
in a meter whose moving part is heavy. Weakening of 
magnets through short-circuits is more liable to occur 
Where the current passes through field coils set about a wound 
armature, than where they are arranged on the other side of а 
screen, as in the case of most induction meters. In the first 
case the brake magnets are often directly in the path of the 


the consumer can easily understand that 


field set up by the main current. Commutator and brushes 
are non-existent in induction meters, and their troubles dis- 
appear in consequence. Vibration, dampness, dust, and 
other conditions are more likely to produce sparking at, and 
dirtiness of, the rubbing contacts than anything else. 

Sapphire jewels need changing after about 1,000,000 
revolutions for commutator meters, but the light disk and 
shaft of an induction meter may be safely allowed to revolve 
2,000,000 times. Diamond jewels last quite five times ав 
long, but tend to wear the pivotsout. Mr. Lyman C. Reed, 
in his “ American Meter Practice” (New York: McGraw 
Publishing Co., 1903), recommends changing jewels, whether 
they apparently need it or not, once every two months, re- 
issuing good jewels, and discarding those which are worn - 
or cracked. 

In respect of commutator meters, the following is the 
author's classification :— | | 

Annual tests for meters of 5 or 10 amperes capacity. 

*Semi-annual tests for meters of 15 to 20 amperes 
capacity. 

^ Quarterly tests for meters of 75 amperes capacity and 
above., 

„Meters making over 1,000,000 revolutions of the disk 
between tests on above classitication to be exchanged to more 
frequent class, so as not to exceed that number between tests, 
up to the quarterly class." 

Those in the quarterly class are equipped with diamond 
jewels, and those tested half-yearly are in process of being 
similarly fitted. 5 

It would be interesting to know what bas been Mr. 
Bushnell's experience with ball footstep bearings, and how 
many revolutions a hard steel ball working in a sapphire or 
a diamond jewel may safely be allowed to make. The writer 
is of opinion that the life of the bottom bearing pivot and 
jewel —is approximately doubled. 

An instructive paragraph is that in which the author gives 
his experience as to the retention of accuracy by meters in 


the different classes :— 
: One-half load. One-tenth load. 


Per cent. Per cent. 
Annual teste кы i "€ 97:3 89:6 
Semi-annual testa ia ib 97:8 90:8 
Quarterly tests. 985 im 991 96:5 


Induction meters have hitherto been tested annually, but 
Mr. Bushnell suggests that the larger meters and those 
making more than 3,000,000 revolutions between tests may 
be tested on a half-yearly basis. | 

In 1904, at the Derby Convention of the Incorporated 
Municipal Electrical Association, the writer ventured to 
advocate the changing of meters every two years, and one 
of my critics was surprised, remarking that there ought to 
be plenty of room provided for a acrap heap, for he thought 
that meters which required changing so often were useless. 
One feels inclined to say, with Tom Hood :— 


What do you think cf that, my cat ? 
What do you think of that, my dog? 


The testing of meters after fixing is a subject which Mr. 
Bushnell develops to some extent, and anyone who has had 
experience of the erratic way in which meters behave between 
their work and the test room, or vice versá, will realise that 
if some reliable and flexible method of carrying out teste on 
meters in position, throughout their working range, could 
be devised, it would prove most useful. But when meters 
vary in capacity from 3 amperes to 600 amperes, and from 
50 volts to 2,000 volts, it is evident that a universal testing 
set would be somewhat cumbrous. Sometimes a meter which 
is good in the test room refuses to go when fixed, and when 
brought back itis good again. Of course, this means that a 
defect has been developed in transit, and cured by disturbing 
the meter, and when meters are liable to offend in this way, 
the advisability of testing them on the consumer's premises 
is obvious. 

Two of the largest supply companies in America make 
a test on every meter installed before the first bill is 
rendered. 

There are practical difficulties in the way of carrying out 
such tests, for if we adopt the method advocated by Mr. L. C. 
Reed, of hanging а standard meter to the consumer's meter 
by means of а chain and hooks—certainly а good way, for 

his meter is right 


1024 


THE ELECTRICAL REVIEW. [Vol 60. Ko 1,549, Joma 21, 1907 


when it swings round in step with the standard—how are 
we to be sure that the standard meter does not change in 
calibration during transit? Besides, in the room which is 
sometimes afforded for the supply apparatus there is fre- 
quently no space for anything else. Again, if we try to test 
with indicating wattmeter and stop-watch, stooping beneath 
a pork butcher’s bench, with brine and soapy water trickling 
down one’s neck, the process is the reverse of enjoyable, and 
is liable to introduce ** errors of observation." 

The methods of testing described are four :— 

1. With ammeter, voltmeter and stop- watch. 

2. With calibrated resistance, voltmeter and stop-watch. 

3. With indicating wattmeter and stop- watch. 

4. With check recording wattmeter (watt-hour meter). 

Of these, the first can only be used on direct-current cir- 
cuits, and the second is like unto it, unless the resistance is 
absolutely non-inductive. The third is suitable for alternat- 
_ing-current circuits, but is liable to be disturbed in the case 
of direct current if .external magnetic fields are present. 
Check metera built with several field windings are mentioned 
by the author, but the present writer has to confess that 
these have not been brought to his notice. | 

Mr. Bushnell arrives at an average annual cost of 3s. for 
every induction meter installed, and 6s. for each commu- 
tator meter. This latter figure is due to the higher cost of 
diamond jewels which are fitted to many commutator meters, 
as indicated above. But the author thinks the expenditure 
justifiable, for he has netted over $85,000 (£17,000) extra 
from the reduction in units lost in distribution alone, and in 
a case nearer home than that, 2 per cent. on 500,000 units 
is £27 1s. 8d., even at 65d. per unit. 

In a typicaly American discussion which followed, 
it was revealed that one fortunate engineer sold his old 
meters, euphemistically termed **junk," for 10s. or 128. 
each. About twice as many pence is a good figure to get 
on this side. 


Meters seem to keep their accuracy here within reason- — 


able limits for two years, and if carefully treated they will 
not need changing oftener. 
A good check is kept on the accuracy of а meter by 
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having a first-rate clerk to enter up the meter readings. 
When the card system is uged, so that a consumer’s account 
for а year is before the clerk’s eyes every month, any 
discrepancy between the registration now and during the 
corresponding period of last year is apparent. A good deal 
of meter inspection can be done from the office stool, and it 
does not do to tinker with meters on consumers’ premises. 
Perhaps cleaning up and jewel changing may put matters 
right for a month, but the trouble is bound to recur, and 
then the account has to be averaged, and in all probability 
the consumer is permanently aggrieved, for ever afterwards 
regarding the supply authorities as swindlers. 

Suspicion is engendered in the minds of consumers when 
inspectors go to their shops and houses and open the meters 


and poke about inside them; it has often been said to the 


Fra. 1.— Tax Нвутт & RHopEs Armg-SLIPPEB BRAKE. 


writer: * Your man was here looking at the meter the other 
day, don’t your people think we are using enough stuff?“ 
That precious jewel, the confidence of the consumer, should 
not be rashly thrown away, even for a cupped diamond. 
There is no reference in the paper, nor has the writer been 
able to find any in other places, to the life of a meter, by 
which is meant the length of time between the purchase of the 
meter and its consignment to the scrap heap. There are 
meters in Sheffield to-day which were bought over 12 years 
ago, and which are still fit to use, and the writer bas no doubt 
that other towns can show a similar state of things. The 
life of a meter may be taken as not less than 10 years, if it 
is treated with reasonable care. | 
Prices are much lower now than was the case even во short 
a time as seven years ago, but this does not necessarily mean 
that quality has been sacrificed. The amount of business 
done in meters, the largely increased demand for them, and 
the consequent improvements whith it has been necessary 
to make in methods of manufacture, are all factors which 
help to bring about reduction in the price. In view of past 
experience, then, it does not seem fair to restrict the period 
for which money may be borrowed for meter purposes to five 
years, or to force supply authorities to purchase new meters 
—except for renewals—ont of revenue. A. J. C. ` 


AIR SLIPPER BRAKES. 


WHILE the use of compressed air brakes for tramway cars is 
common on the Continent and in the United States, the 
matter has not received much attention in this. country. 
At the present time the whole question of tramcar brakes is 
a subject of special interest, and the system is quite deserving 
of careful consideration. 

It is universally admitted that, with the higher speeds 
and heavier cars that are now usual, some form of power 
brake which does not call for undue exertion on the part of 

! the driver, and which is preferably in- 
dependent of the wheels, is very necessary. 
The brake should be reliable, instanta- 
neoug in its action, and capable, in emer- 
gency, of making a very sharp stop with 
as little damage to the car and its equip- 
ment as possible. The working parts should 
be as few and as simple as possible, and 
the cost of maintenance should be low. 

The air slipper brake possesses most of 
these characteristics, and has only been 
B _ open, to question as to its perfect reliability 
and its maintenance costs. As regards 
the former, there is no reason why air 
piping should not be as free from defects 
as, say, insulated cable, and the extensive 
and successful use made of compressed 
air for railway braking work, shows that, 
under severe conditions, reliability can be 
assured. The maintenance of the brakes 
has been, however, in many cases a serious 
item, more particularly as regards the 
compressor equipment. The general prac- 
tice has been to fit each car with a separate 
small compressor, and this by reason of 
the limited space available, and the necessity for reducing 


the first cost, has not always been of a first-class design. - 


The tramcar compressor is usually gear-driven from the axle, 
but in some cases a small motor-driven compressor is in- 
stalled. The latter arrangement is much preferable, and 
is almost invariably used-for electric railway work, but the 
high first cost and the difficulty of finding space, renders 
ite adoption for tramway work almost prohibitive. 

It is quite possible that, in many cases, some air storage 
system will most economically meet the requirements, as in 
this case the compressor is transferred from the car to a 
stationary position, where it can be of a larger and more 
efficient type, and where the conditions are much more con- 
ducive to reliable working. 

The majority of air brakes are, of course, used in 
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connection with the ordinary wheel shoes, and while this 
allows of a powerful and rapid braking action, the liability to 
skid the wheels by unskilful use is existent. For tramway 
work, therefore, the air should be used preferably in 
connection with a track brake, and the form shown in fig. 1, 
as designed by Messrs. Hewitt & Rhodes, is the most widely 
known. This form of brake has been in existence for some 
time, and has been adopted in one or two places, the most 
extensive use having been made on the cars of the Potteries 
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Fic. 4.—ARBANGEMENT OF AIR-SLIPPER BRAKE EQUIPMENT. 


Co.’s system. In 1899 and 1900, about 50 of this com- 
pany's cars were fitted with Standard Air-Brake CQ.'s gear- 
driven compressors, the brake cylinders being connected to 
the ordinary wheel-brake rigging. In 1901 the Board of 
Trade required slipper brakes to be used on some of the routes, 
and several cars were fitted with Hewitt & Rhodes brakes, 
the old compressor gear being retained. Since that time the 
slipper brake has been fitted to the remainder of the cars. 


9. Brake Cylinders. 

ЛО. Operating Spindles. 

п. L.P Gauges. 

12 Detachable Operating Handle. 


The comparatively heavy upkeep costs of the compressors 
led to experiments being made with an air storage system, 
and lately some 20 cars have been thus fitted. These cars 
are of the single deck, single truck pattern, weighing about 
7 tons, and two slipper cylinders are fitted to each. | 

The general arrangement of the equipment is shown in 
fig. 4, and fig. 3 gives the general appearance of a 
car when fitted; the storage cylinder is, however, 
normally hidden by an advertisement board. The air is 
stored in a steel reservoir which is placed on the roof of the 
car; this has a capacity of about 12 cb. ft., and is charged 


Fig. 3.— CAR FITTED WITH AIR-STORAGE CYLINDER. 


with air at 150 lb. pressure. The air passes through a 
reducing valve, and is used at about 40 lb. pressure. The 
operating valve is placed in the centre of the car, and is 
worked from each platform by rods and chains. А small 
gauge is fitted to each operating standard, which shows the 


pressure in the low-pressure reservoir, and another gauge at 


the side of the car shows the pressure available in the main 
reservoir. The charging couplings and reducing valve are 
of the standard Westinghouse pattern. 
The compressor plant is installed in one of the car-sheds, 
and consists of two motor-driven two-stage compressors, 
each having a capacity of 30 
cb. ft. per minute, and working 
up to 200 lb. pressure. Both 
compressors were supplied by 
Messrs. Brotherhood, one being 
gear-driven from a 10-н.р. Sie- 
mens motor, and the other belt- 
driven from an old bi-polar motor 
that was available. 
The motors are started by 
% means of a liquid starter made 
by the Sandycroft Foundry Co., 
. which is of such a capacity that 
either one or both motors may be 
started as required. The starter, 
which is automatic, is arranged to 
cut out when the desired pressure 
is obtained, and to start again 
when the pressure drops, the 
range being about 15 to 20 lb.; 
a no-voltage release is also fitted. 
The compressors charge a 
reservoir of about 150 cb. ft. 
capacity, and from this a pipe-line 
is led round the shed walls with 
charging connections at intervals. 
The car reservoirs are charged, 
just before the car goes into 
service, and, if necessary, they 
are recharged on the road by means of a hose-pipe led from 
the shed which, in this case, is very near the track. In 
future installations it is proposed to provide а smal] manhole 
between the tracks, from which connection can be made 
when needed. The charging operation, including coupling 
and uncoupling, takes from 40 to 60 seconds. 
On this system the practice is to use the air-slipper brake 
as an emergency brake, the term ** emergency " in this case 
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having à wide interpretation, and including any stops that 
cannot be made quickly or safely enough by means of the 
hand brake. The storage provided is sufficient for from 8 
to 16 hours, according to the conditions experienced. | 
.i Tests recently taken show that, in emergency, a bogie car 
weighing about 10 tons and fitted with four brake cylinders 
can, on a fair rail, be stopped on a grade of 1 in 10 in a 
distance of 80 ft., the initial speed being 
15 miles per hour. Оп the level, the same 
car, travelling at 114 miles per hour, was 
brought to a stand in 39 ft., while on a 
rail that had been greased to such an 
extent that a car could not start on it 
without sand, the stopping distance was on 
the level increased to 48 ft., the speed in 
this case being 12} miles per hour. 

In extreme emergency the rheostatic, or 
electrical emergency brake, one or other 
of which is usually fitted to a car, can be 
used in addition to the slipper brake, with- 
out fear of their mutual interference, and, 
in this case, the stop made is extremely 
abrupt. | 

It is obvious that, even if the wheels 
have been skidded by the hand .brake, the 
slipper is still effective, and this latter is 
во quickly and easily applied that there is 
little likelihood of the car becoming a 
runaway. 

The operating valve is arranged to give 
* release,” lap, “ service” and “ emer- 
gency” applications, and by moving the 
handle to service and then back to 
* Jap," very little air is used, and a smooth 
stop can be made, the elasticity of the air 
in the brake cylinders preventing any very harsh applications. 
The tendency to derail the car is very slight; in fact, as the 
blocks generally wear with a flange that enters the rail groove, 
the tendency is probably non-existent, and there is no record 
of a car having been derailed from this cause. On the other 
hand, should a car leave the metals from any other cause, 
the brake is still effective. 

We understand that several cars оп. the Manchester 
Corporation Tramways have been recently fitted with air 
slipper brakes for experimental purposes, and, in this case, an 
improved type of chain-driven compressor made by the 
makers of the brakes, Messrs. Estler Bros., has been 
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adopted. The brake has also been in use on many of the 


Oldham cara for some years. | 

We may also mention that the air storage system is used 
on a large scale on the Brussels Tramways, the air cylinders 
working on the wheel brakes. In this case trailers are used 
during certain hours of the day, the trailer brakes being 
operated in the same way from the motor-car. The system 
is also used in Detroit, Toronto and other places. 


ELECTRICAL PLANT AT THE BROWNLOW 
HILL WORKHOUSE, LIVERPOOL. 


Тнв Brownlow Hill Workhouse, Liverpool, is one of the largest, if 
not the larzest, Poor Law institutions in the country, having ап 
inmate population of about 4,000 apart from the officers and nurses. 
It has a hospital capacity of about 2,000 beds, and is the largest 
nuring training-school in Great Britain. | 

The buildings, some of which have been converted from ordina 
workrooms to hospital wards, are mainly old; up till recently the 
whole of the buildings except the nurses’ home were lighted by gas, 
and the laundry, which is a large one dealing with 50,000 articles a 
week, was driven by a steam engine. | 

The members of the select vestry, realising that it would 
certainly be more satisfactory, and probably more economical, to 
have an electrical installation, decided to seek advice on the 
matter, and instructed Messrs. T. L. Miller & Wilson, of Liverpool, 
to submit а report on the subject. : 

This when prepared showed that, allowing for an expenditure of 
£10,000, and after providing for all capital charges on this amount, 
a saving of about £700 per annum might be anticipated if the 
buildings were lighted and motive power supplied from a central 
generating plant. Acting upon this advice, the consent of the 
Local Government Board was obteined by the vestry, and work 
commenced in January of last year, the plant starting operation in 
September of the same year. 


The results have proved most satisfactory, and during the eix 
months ending March 30th a total output of 190,398 unite was 
generated at a cost of 59d. per unit, a figure distinctly better than 
the estimated one. The coal consumption per unit is about 7 10, 
which, with small sets working non-condensing, may beconsidered very 
satisfactory. About 32,000 units were supplied for the laundry 
motors, the remainder being utilised for lighting and electro-medical 
apparatus. ! 

The generating plant, illustrations of which we show, comprises 


ELECTRICAL GENERATING PLANT AT THE BrowNLow HILL WORKHOUSE, LIVERPOOL. 


three 120-н.р. high-speed enclosed type Brush engines direct con- 
nected to three 85-kw. generators by the same firm. These 
machines give a normal output of 370 amperes at 230 volts. 

The steam raising plant consists of two 28 ft. x 7 ft. 6 in. 
Lancashire boilers by Messrs. Galloways. of Manchester, each boiler 
having a downtake superheater of the Easton" type. The boilers 
work at a pressure of 120 lb. and steam is delivered to the engines’ 
with about 100° superheat. 

The feed pumps and feed tank are at one end of the engine 
house, the pumps being of the Cameron type. The steam piping 
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Тнк Main SwrrcHBOARD, BRowNLow Нил, WORK HOUSR PLANT. 


is arranged во as to allow either boiler to supply any engine, and 


the valves are so placed as to render a total stoppage impossible. 
The switchboard consists of three generator panels in the centre 
of the board, and four feeder panels arranged two on either side. 
. The system of mains supplying the various blocks consists of bare 
copper conductor laid solid in "carbolite " in wood troughing, and 
haa given every satisfaction. - ee 
The lighting installation comprises 27 arc lamps, some of which 
are used for outside lighting, aud about 3,000 16-c.». incandescents, 
the bulk of the wiring being done in wood casing. 
The laundry installation, which is very interesting, comprises five 
16-н.р. 400 R. P. u. motors built by the British Electric Plant Co. 
electrically-heated finishing machines, and a large number of 


— 
Vol. 60 


— 


itri! 
wm the 


. ]n the 
о 


urge nul 
The z 
antial 
"e ШАП 
som the 
Tbe т 
tici pat 
ne to M 
ing 
The ec 
zeal Co 
Ming 
wee We 


рер 


Jue w 
“agers, ' 


— 7——-— 2 


DOES SS ЕНЕН ЕРЕН SE TE SS ET AE ЕЕ НЕЧ EE TT а р ШЕШУ анг: SE TO ITO EET SAI EI SOTO TDC TEDSTER 


4 vol. 60. No. 1,543, Juxz 21, 1907.] 


THE ELECTRICAL REVIEW. 


1027 


electrically-heated trons. Very great benefit has been derived 
from the abolition of the gas-heated irons previously used. 

In the operating theatres and hospital wards, a considerable 
amount of electro-medical apparatus has been installed, including a 
large number of electrically-heated sterilisers. 

The generating and steam raising plant are located in a sub- 
stantial brick building, divided. into two rooms of equal size, 
the main dimensions being 50 ft. by 21 ft. each; the main fiue 
from the boilers leads to a brick chimney 90 ft. high. 

The result of the first six monthe’ working shows that the 
anticipated saving of £700 should be realised, and great credit is 
due to Mr. W. P. Elliott (the engineer in charge) for the economical 
running of the plant. | 

The contractors for the wiring were Messrs. The Alliance Elec- 
trical Co., Ltd., of Birmingham, and for the switchboard and motor- 
starting panels Mesers. Brook, Hirst & Co., of Chester. The pipe- 
work was carried out by Messrs. E. H. Williamson & Co., of 
Liverpool. | 

The whole of the work was executed under the supervision of 
Messrs. Т. L. Miller & Wilson. 


PROCEEDINGS OF INSTITUTIONS. 


A New Leading-in Conductor for Electric Lamps. 
By С. О. Bastian, Member. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, at Glasgow; May 14th, 1907.) 


Tux difficulty of permanently maintaining a vacuum in an electric 


lamp is not satisfactorily overcome by the use of platinum for the’ 


leading-in conductors, as the costliness of this metal tempts the 
lamp maker to exercise excessive economy in the cross-section and 
length of the platinum used, and leaky seals may be the result. 

In the Siemens seal the platinum ie completely embedded in 
glass, being merely a bridge between two heavier conductors, 
usually of copper and nickel. The cooling effect of these two 
heavy conductors, plus the cooling effect of the mass of sur- 
rounding glass, permits the use of platinum having а very small 
crose-sectional area, and theoretically—though not practically—the 
length of platinum wire may be cut down to a minimum. 

The recent rapid and considerable rise in the price of platinum is 
calculated to lead many to attempt a reduction below the limits of 
safety, and the introduction of some cheap and effective substitute 
for platinum, which would not be subject to wide fluctuations in 
price, is now more than ever desirable. 

Nickel and steel can be alloyed in such proportions as to have 
practically the ваше coefficient of expansion as glass, but leading- 
in wires of this alloy have not found favour in this country, 


although it is used in certain cheap foreign-made lamps. The 


surface of the wire becomes oxidised during the sealing-in process, 
andthe thin layer of oxide is sufficiently porous to allow air to 
gradually percolate through, so that lamps made with this nickel- 
steel alloy cannot be stocked for any reasonable length of time 
without deterioration. 

The leading-in conductor to be described is the result of experi- 
mente extending over several years in the author's laboratory, the 
final solution of the problem being due to the ingenuity of Mr. 
George Calvert. 

A copper. wire of any desired gauge is selected, of sufficient 


р ; 
length to extend fróm the lamp capto the filament. Near one end, 


and along 15 mm. of its length, this wire is rolled flat to а thickness. 
of 0:075 mm., as shown in fig. 1. 

Next a 10-mm. length of soft enamel glass tube is slipped over the 
flattened portion of the conductor, and is melted on to it with а 
blow-pipe flame. Under suitable conditions, the enamel glass can 
be melted on to the flat copper without the latter oxidising in the 
slightest degree, and the enamel will then adhere to the clean 
polished metallic surface just as solder would adhere. The enamel 
and copper appear to be actually joined together. 


This glàss-coated metal can now be heated up to any desired 


temperature short of the melting point of the copper, without the 
latter becoming oxidised, because the glass coating will effectaally 
prevent the access of oxygen to the surface of the metal underneath: 
it. There is, therefore, nothing to prevent conductors thus pre-' 
pared being sealed into a lamp stem, as shown in fig. 2; such 
seals have proved most perfect in practice, and hava sucoessfully 
withstood the very severe tests to which they have been subjected 
during the last eight months. | | 

Oat of the first batch of carbon filament lamps made with these 
leading-in wires—Sineplat wires, as they are termed by the makers 
—30 were selected for a life test. They were arranged in two 
separate groups of 15 each, and connected with a time switch, во 
that each group was alternately lit for 10 minutes and out for 
10 minutes--long enough for the seals to get thoroughly hot and 
then thoroughly cold. This run was continued for 500 hours; then 
the time switch was disconnected and the lamps were given a con- 
tinuous run for a further 1,000 hours. During this test none of the 
lamps failed through deterioration of the vacuum. 

An examination of these particular lamps shows that there hae 
been surprisingly little blackening of the bulbe ; it is not generally 
appreciated how greatly this blackening is dependent on the degree 
of vacuum maintained. / ; 

The conclusions deduced from the test above described have 
been amply confirmed by several other independent trials, and it 
is now clear that the Sineplat seals are consistently good when 
made by hand, whilst preliminary tests with machine-made lamps 
promise equally satisfactory resulta. 

Ав the proportion of surface area to mass of copper is increased, 
80 is the cracking strain of the copper upon the glass reduced, and. 
if the copper is flattened below the point of critical thickaess, them 
no cracking will result. For the lead glass usually employed by- 
lamp manufacturers, this critical thickness has been determined by 
experiment at about 01 mm., and with this gauge of copper about. 
50 per cent. of the seals will crack, but below this gauge—0 075.mm. 
—1n) cracking whatever takes place, even though the projecting 
copper wire be raised to а red heat close up to the glass. 

The cheapness of the metal permits of a much larger cross-section. 
being used than would be possible with platinum, and added to this. 
there is the higher conductivity of the copper to assist in keeping’ 
the seal cool. | 

The introduction of a substitute for platinum is not likely to 
result in any reduction in the price of lamps to the public, as any 
economy that the manufacturer may effect as a result of this: 
should be set off by improving the quality of the lamp in some. 
other respect. | | | | 


Physical Society. 


Ат the meeting held May 24th, 1907, Prof. J. Perry, F.R.S., Pre- 
sident, in the chair, a paper on Tae Measurement of Mutual 
Inductance by the aid of a Vibration Galvanometer," was read by: 
Mr. A, Campbell. Carey Foster's method of comparing a mutual. 
inductance with a capacity is one of the most con venient methods, 
and the formula is very simple, being м = кву, where k is the 
capacity (in farads) and R and > are resistances. The great advan- 
tage gained by the use of a vibration galvanometer in methods for 
measuring capacity or inductance led the author to apply it to е: 
Carey Foster and the Hughes-Rayleigh methods. He found, how- 
ever, that with alternating currente it was neceasary to modify the- . 
Carey Foster method by adding a series resistance in the condenser 
brauch; this left the formula м = кв” unaltered and gave an 
additionalformula invc'ving the ratio of a mutual and a self- 
inductance. The modified method is extremely convenient, the 
two adjustments required for а balance being independent and the 
result no? involving a knowledge of the frequency; the use of the 
vibration galvanometer is а great improvement, making the method 
independent of the wave-form of the current used. If the. 


. detecting instrument used in a null method (with alternating cur- 


rent) is adjusted so that ite natural period is in tune with that of. 
the applied voltage, it will be set into strong resonance and will be 
enormously increased in sensitivity for this particular frequency, 
practically ignoring in comparison all the other components of the: 
wave-form. z 

The author exhibited a vibration galvanometer having а moving 
coil controlled by an adjustable bifilar suspension. By adjusting 
the tension of this the tuning is very easily effected. For measuring 
the frequency to which a tuned instrument is responding, it is con- 
venient to use the Hughes- Rayleigh method, in which a known self- 
inductance is compared with an unkaown mutual inductance, the 
balance being dependent on the frequency. The author showed 
such an arrangement in which the slide-wire was graduated directly: 
in frequency. With accurately known frequency on the other hand. 
the method gives absolute values of т, апа м. 

In conclusion the author gave results of tests (by several methods) 
of a standard mutual inductance of 005 henry. The Kirchhoff 
method with direct deflection on a ballistic galvanometer (of 
measured time of swing) gave a mean of 0 05014 henry, while the 
Carey Foster method gave 0:05009 henry; the probable error of the. 
latter was much smaller than that of the older method. 

Mr. A. RUssELL considered that the bifilar method of suspending 
the vibrating coil was a great improvement on the single-wire 
method. To work such an instrument at its greatest sensibility, it: 
must be most accurately tuned, and it must be supplied with a. 
current of almost absolutely constant frequency. When used to- 
measure currents, the shape of the wave must be known. : 

Mr. RoLLo APPLEYARD said the author's method should b 
applicable to the case of an inductance shunted by a capacity. In 
that event it would be useful for measurements of the inductance 
of telephon2 cables, and it would afford a rapid means of deter- 
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mang the “attenuation constant,” when frequency was of im- 
ce. . | 

Mr. CAMPBELL, in reply to Mr. Russell, said that tire modified 
Carey Foster method, with a mica condenser, gave results in such 
close agreement with the first formula, that it precluded the possi- 
bility of any apparent resistance in the condenser of the order 
observed in certain condensers by Rowland and Mr. Russell. 

A “Note on the Rate of Decay of the Active. Deposit from 
m by Messrs. W. WiLsoN and W. MAkEKOWER, was taken as 
read. 

Mr. S. G. Brown exhibited “ Apparatus for Relay Working of 
long Submarine Telegraph Cables." 


NEW PATENTS APPLIED FOR. 1907. 


— for this Journal by W. Р.Тномрвон & Co., Electrica! Patent 
- ta. High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


13,7828 '06. ‘‘ Improvements in and connected with electric motor- generators.“ 


H. LEITNER. (Date applied for under Rule 5 of the Patente Rules, 1905, June 
15th, 1906.) June 4th. 


19,761. ‘‘ Improvements connected with telephone transmitters and receivers." 
H. JaxxELOWITrZz. June 8rd. (Complete.) 


12,765. Electric resistances and electric resistance heaters.” F. Sappy. 
June 8rd. 


12,778. “ Improved means of excitation for the dynamos of petrol-electric 
cars and for other purposes." W. A. STEVENS. June 3rd. 


12,788. Improvement in and connected with trolley poles of electric tram- 
oars.” С. H. HvcMPHREYvs. June 8rd. 


12,705. Earth anchor for anchoring telegraph and telephone poles, tents, 
and the like.“ С. E. Frost. June 3rd. (Complete.) 


12,807. “Improvements in or relating to electric traction on the surface- 
contact system." J. O. OxLEY and D. SucHosTAWER. June 8rd. 


12,9808. Improvements in or relating to electric traction on the surface- 
oontact system.” J. O. Ox. xX and D. SuchosrAwEA. June3rd. 


12,810. “Improvements in trolleys or collectors for electric railways and 
tramways.” H. Томгкіхв. June 8rd. 


19,826. '' Electrically-heated trouser presser.” A. N. THALLER. June 8rd, 


19,857. “Improvements in ball and socket joints for gas, electric light and 
other like fittings." J. Tonpy. June зга, 


19,860. ''Contactor commutator for dynamo-electric machines." 
RI vRHS-MooRk and J. M. DoNALD. June 4th. 


12,871. Electrically-heated vulcaniser." F. J. GokxALL. June 4th. 


12,890. Improvements in and relating to burglar alarms.” J. Gaynor, 
Date applied for under Patents Act, 1901, August 25th, 1906, being date of 
application in United States.) Jnne 4th. (Complete.) 

12,902. Improvements in and relating to enclosed electric аго lamps." 
B. A. Quint. June 4th. 


12,907. Electrical counter and indicating gear." L. Newitr. June 4th. 


H. R. 


12,918. Improvements in reciprocating electric motors." R. P. IRVING, ` 


June 4th. (Complete.) 


12,982. '' Improvements relating to electrical transmission circuits." THE 
BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTURING Co., Lro. (The 
Westinghouse Electric and Manufacturing Co., United States.) June 4th. 
(Complete.) 

12,987. ‘‘ Improvements in compensated alternate current series motors.” 
FELTEN and GuILLEaAUMER-LAHMEYER-WERKE Acr.-GES. (Date applied for under 
Patents Act, 1901, July 12th, 1906, being date of application in Germany.) June 
ith. (Complete.) 

12,960. Improvements in receiving apparatus for wireless telegraphy.” 
Marconi’s WIRELESS TELEGRAPH Co., LTD., and C. S. FRANKLIN, June 4th. 

19,967. Improved switch for controlling electrical circuits." T. J. RoRkE 
and E. Кокке. June 4th. 

12,968. Improved means for holding electrical condensers and the like." 
MARCONI'8 WIRELESS TELEGRAPH Co., Lro., and R. D. Banuay. June 4th. 
(Complete.) 

12,978. “Improvements in brake leverage systems." British THOMSUUN- 
Houston Co., LTD. (General Electric Co., Uni Btates.) June 4th. oe 

12,979. “Operating printing types electrically." W. McPzrson. June 4th. 

13,021. ‘Improvements in brush-holders and carriers for electric generators 
and motors." A. E. WoopHovse. June Sth. (Complete.) 

18,022. "Improvements in or connected with induction coils and the like, 

icularly applicable for use with internal combustion engines." L. 
MANTELL, JUN., and З. WoL r. June 6th. 

18,082. “Improvements in systems for electric railways.“ A. C. Eastwoop, 
June 6th. (Complete.) 

18,044. “Improvements in and іп connection with insulators for telegraph, 
telephone and like wires." Е. R. Wkns. June 5th. 

18,059. “Improvements in or connected with holders for incandescent 
electric lamps." L. SUNDERLAND and G. C. PILLINGER. June Sth. 

18,002. “Improved photometer for testing the luminous power of electric 
lamps.” G. BaRrELs. June Sth, (Complete.) 

18,069. “Improved circuit breaker for petrol eleotric cars and for other 
purposes," W. А. STEVENS. June bth. 

13,071. “ Improved electrode for search lights." | GEBRUDER SixmeEns & Co. 
(Dace applied for under Patents Act, 1901, June 8th, 1906, being date of 
application in Germany.) June 6th. (Complete.) 

18,072. ‘Improvements in controllers." H. E. WHITE. (Date applied for 
under Patents Act, 1901, June 6th, 1906, being date of application in 
United States.) June 5th. (Complete.) 

18,078. ‘‘Improvements in alternating-current electric motors." BRITISH 
'TRoMsox-HocvsToN Co., Ltp. (General Electric Co., United States.) June 5th. 

18,102. ‘ Improvements in the insulation of submarine cables for telegraphic 
and telephonic purposes." J. JOHNSTON. June 6th. 

18,107. Improved method of attaching electrical testing and recording in- 
struments to electrica] circuits." R. T. SMITH and A. G. Braver. June 6th. 

18,199. ‘‘ Apparatus for the electric lighting and heating of vehicles.” 
H. Gros. (Date applied for under Patents Act, 1901, June 9th, 1906, being 
date of application in Germany.) June 6th. (Complete.) 

18,187. *'Improvement in the deposition of metallic alloys by electrolysis,” 
R. B. WHEgATLEY and F. B. Lark. June 6th. 

18,140. Improved system of controlling and operating motors for electric 
railways and power plants.“ J.SanuLkA. June 6th. (Complete.) 

13,161. “Improvements in or relating to brackets for electric lamps.“ 
A. LorsL. June 6th. 

13,175. Improvements in telephone selecting apparatus.“ W. D. WATKINS, 
J. W. BoLsTER and W. E. GoopsELL. June 6th. (Complete.) | 


13,177. “ Improvements in variable speed dynamos. H. LEITNER. June 6th. 


— . 4 


June 8th. 


13.184. 
June 6th. 


18.190. Improvements in electrodes for electric are 8 i and in lamps tor 


"Improvements in incandescent electric lamps.” 


their consumption.” Н. Т. Harrison and Н. Hirst. June 


18,195. “Improvements in and relating to signalling systems for railways and 

the like." British Тномвом-Носвтом Co., тр. (Allgemeine Elektricitats- 

Ges., Germany.) June 6th. 
18,198. Improvements in electric insulators.” Barrish THomson-Hovsroy 

Co., LTD. (General Electric Co., United States.) June 6th. 

А ше: „% Improved controlling system for electric railways.“ W. ARTHUR. 
une 7th. 


18,48. ‘Improvements in portable electric plants.“ G. F. R. Tun. 
June 7th. 


18,256. "Improvements in and relating to the supply of electric current by 
the three-wire system." A. E. Tanner. June 7th. 


18,259. "Improvements in brush-holders for dynamos and motors.” H. N. 
HickLEY. June th. (Complete.) 


18,262. Improvements relating to receivers for electro-magnetic waves.” 


A. Автом. (Date applied for under Patents Aot, 1901, January 10th, 1907, 


being date of application in France.) June "th. (Complete.) 


18.265. Improvements in and relating to controller for alternating-current 
motors." ALLGEMEINE ELEKTRICITATS-GEsR. (Date applied for under Patents 
Act, 1901, June 8th, 1906, being date of application in Germany.) June Tth. 
(Complete.) 

18,270. “Improvements in mercurial thermostatic circuit closers.” F. 
Cosso&R. June fth, 

18,74. Improvements in couplings for electric cables.” 
and J. Y. MIDDLETON. June th. (Complete.) 


13.278. Improved electric circuit.breaker." G. О. Larsson. (Date applied 
for under Patents Act, 1901, June 7th, 1906, being date of application in 
Sweden.) June 7th. (Complete.) 

18.285. Improvements relating to the protection of alternating-current 
induction motors.“ G. ELLison. June 8th. 

18,298. “Improvements in continuous-current electricity meters.” R, 
KENNEDY. June 8th. 


18,922. Improvements in the mariner's compass.” 


W. MIDDLETON 


J. D. Н. Morton. 


13,842. “Improvements relating to the electrical treatment of gases or 
vapours, and especially of air or oxygen, for the production of ozone, and in 
apparatus therefor.” J. E. RICHARDSON and J. А. VardhAx. June Bth. 

18,49. “ Improvement in electrical signalling installations constantly fed 
with current." BSikMENS Bros. & Co. (Siemens & Halske Act.-Ges., Germany.) 


‚ June 8th. (Complete.) 


18,854. ''Improyed method of attaching filaments to the leading.in wires of 
electric incandescent lamps.“ F. P. Driver. June 8th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these 
Тномрвок & Co., , 


ifications may be obtained of Mesars. W. P. 
free, 9d. (in stamps). 


Holborn, W.C., and at Liverpool, price, poss 


1906. 


Внірв' ов ANALOGOUS ELECTRIC TELEGRAPHIC APPARATUS. C. J. Montgomery. 


8,172. February 9th. 
ELECTRIC Circuit Breakers. G. G. Stout. 11,058. May lith. 


ELECTRO-MAGNETIC Power TRANSMISSION APPARATUS, A. P. Zani. 
May 16th. 


DEVICES FOR CONNECTING THE ConpDucToRS or ELEcTrRIC CIRCUITS, MORE 
ESPECIALLY INTENDED FOR UBE IN TRE WIRIXG or BUILDINGS FOR ELEC- 
TRIC LIGHTING. E. L. Berry and F. Harrison. 11,676. May 18th. 


MANUFACTURE or INcANDESCING BODIES FoR ELRCTRIO INCANDESCENT LAMPS. 


A. Just, F. Hanamann and Vereinigte Elektricitäts Act.-Ges. 11,944. 
May 22nd. 


11,162. 


METHODS or SusPENbING THE CONDUCTING WIRE ОР ELECTRIC RAILWAYS AND 


THE LIKE. British Thomson-Houston Co., Ltd. 
Ges.) 12,821. June lst. 


APPARATUS FOR ENABLING THE TRANSFORMATION OF A SINGLE-PHASE ALTERNATING 
CURRENT INTO A CoNTINUOUS CURRENT, L. R. Auvert and F. E. Ferrand. 
18,585. June 18th. (Date applied for under International Convention, July 
8rd, 1905.) 

ELECTRIC SWITCHES. 
18,601. June 13th. 


(Allgemeine Elektricitéts 


British Thomson-Houston Co. (General Blectric Co.) 


. ELECTRIC STARTING MACHINES HAVING FLY-WHEELS THAT CAN BE UNCOUPLED 


THEREFROM WHEN WORKING WiTH Licht Loans. Siemens Bros.’ Dynamo 
Works, Ltd. (Siemens Schuckertwerke G.m.b.H.) 14,945. June 30th. 


SYSTEMS or ELECTRIC Motor Сохто. British Thomson-Houston Co. (Gene- 
ral Electric Co., U.S.A.) 15,228. July 4th. 


ELECTRIC STARTING SWITCHES AND REGULATORS, E. T. Allan. 16,819. July 25th 
SIGNALLING APPARATUS FOR ELECTRIC Raitways, A. Parusel. 17,071. July28tb. 


Море or AND MEANS FOR ELECTRICALLY TREATING AIR AND OTHER Gases. J. Н. 
Bridge. 17,768, August "th. 


COMMUTATOR BwiTcH FOR Two IaNiTING SouRcES оғ Exectaicity. A. Horch. 
18,083. August llth. 


INSTRUMENTS FOR INDICATING THR FLOW oF CURRENTS OF ELECTRICITY THROUGH 
ConpbucTors. S. J. Ross. 18,185. August 18th. 


Fic Switch Мосмтімов. P. Olver and J. W. Crawford. 19,999. August 
th. 


ELECTRIC IXCANDESCENT Lamps. J. W. Forster. 19,690. September Erd. 


SUPPORTS FOR METALLIC FILAMENTS FoR ELECTRIC INCANDESCENT Lamps. А. 
Lederer. 20,210. September lith. 


ELEcTRic Arc Lamps. British Thomson-Houston Co. (Allgemeine Elektricitáts- 
Ges.) 20,463. September lith. 


ELECTRICAL RESISTANCES. V. J. Davy. 20,708. September 18th. 


ELECTROLYTIC PRODUCTION Ок COPPER WIRE STRIP OR THE LIKE, S. O. Cowper- 
Coles. 21,349. September 26th. 


ELECTRIC CONDENSERS OR THE LIKE. J. А. L. Dearlove and 8. G. Brown. 
22,715. October 13th. 


Maanetic SEPARATORS. M. Ruthenburg. 24,490. November lth. 


APPARATUS FOR DETECTING WHETHER RAILWAY OR LIKE POINTS ABE IN THEIR 
ComRRECT POSITION, AMD AX ELECTRICAL SwircH FoR Use THEREWITH. 
Siemens Bros. & Co. and L. M. G. Ferreira, 136,983. November 27th. .. 


ELECTRO-DEPOSITION OF IRon, 8. О. Cowper-Coles. 28,897. December 18th. 


MULTIPLE-UNIT CONTROLLING Зүвтимв FOR ELEcTRIC RAILWAY TRAINS AND THE 
LIKE, Allmanna Svenska Elektriska Aktie-Bolaget. 99,771. December 
91st. (Date applied for under International Conveation, January 2nd, 1906.) 


T. W. Lowpsx. 
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MUNICIPAL ELECTRICAL MATTERS. 


Mn. S. E. Feppen’s Presidential Address to the Municipal 
Electrical Association at Sheffield, this year, touches on 
several interesting and controversial points, affecting the 
welfare of the municipal electrical engineer and the under- 
takings which he controls, and is, in fact, quite a satisfactory 
outcome of the position of difficulty and discouragement 
which the President says, in his opening paragraphs, he 
faced in preparing his address. 

We can heartily concur with him as to the utility of the 
Association in furthering the general interests of the municipal 
electrical undertaker, hedged in as the latter is by special, and 
only too frequently unnecessary, legislation. The united voice 
of such a body is an absolute necessity when dealing with 
legislative matters. 

As regards the status of the electrical engineer, Mr 
Fedden touches briefly on the question of salaries and the 
frequent outcry against their increase ; he suggests that 
the engineer must be resigned to these occasional outbursts, 
and endeavour to rob them of their point by the increasing 
extent and success of his department. In other words, the 
engineer in this, as in other walks of life, must jastify his 
existence, a task more or less arduous according to his 
influence with his committee. The municipal councillor is 
almost of necessity a self-assertive being, more especially 
in those quarters where a little knowledge and a loud voice 
have stood him in good stead with his electors, and the 
instances of unnecessary interference with the engineer, 
which Mr. Fedden rightly deplores, as also numerous other 
adverse features of municipal work, are the natural and 
unavoidable accompaniments of such popular control. 

In this connection Mr. Fedden's plea for the continuity 
of chairmen and engineera is important ; the two men who 
have presumably guided the destinies of the undertaking 
ought not to be dispensed with too readily or frequently, 
particularly in the case of progressive concerns. 

In regard to the former, Mr. Fedden gives it as his 
opinion that 


the continuity of the chairman and principal members of com- 
mittees is essential to the successful development and well-being 
of the department, particularly во in the case of an electric supply, 
where the intricacies of working cannot be grasped in a short time, 


bat can only be gained gradually by actual experience. 
Further, that 


the committee is largely guided by its chairman and those members 
who act ав chairmen of sub-committees, for the simple reason that 
by virtue of their offices they have familiarised themselves with 
the detaile of the administration of the department in & much 
greater degree than the other members of the committee are able 
to, and are, therefore, better able to explain matters relating to 
the working of the department and advise the committee accord- 
ingly. Under existing arrangements there is always the risk that 
the policy of the department may be interrupted by a change of 
party in power. 


The next point touched on is division of management in 
electric supply departments. Mr. Fedden believes in “ an 
ehgineer who is qualified by temperament, education and 
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experience, to watch and foster its commercial development, 
whilst well able to carry forward the enginecring work and 
deal with problems of supply." 

If such men were the rule, instead of the exception, one 
would be inclined to support him ; but the average manager 
(let him be a trained engineer, by all means) will find 
himself so far occupied with commercial questions as to 
exclude the possibility of much else, if he elects to make 
his undertaking a live concern. 

Furthermore, present day electrical engineering is 
becoming almost standardised, and no difficulty is experi- 
enced in efficient production, but the problem of profitably 
disposing of electrical energy in paying quantities still 
remains; we venture to think that it will only be solved by 
devoting far greater attention than hitherto to commercial 
matters. Mr. Fedden asks whether the engineer cannot 
approach the problem of disposing of his energy in his own 
way, as he has done in Ше case of other problems in the past ? 
We are afraid that, judged by his past labours in this 
direction, the municipal engineer, as a rule, does not inspire 
confidence. Other points touched on by Mr. Fedden are 
Local Government Board procedure and reserve funds. 

In regard to the former, he says :— | 


The Inspectors of the Board who conduct the local inquiries 
which follow our application for permission to borrow appear to 
be vested with very comprehensive powers, and in certain cases 
have employed them with so much zeal as to suggest a desire to 
restrict the expenditure of public money in such undertakings, and 
have also shown a disposition to criticise the manner in which the 
undertakings were being developed, and the cost of works done, 
questions, in my opinion, solely for the local authorities them- 
gelves. 


Presumably he holds that the local authority should be 
subject to no superior power, but should be allowed to 
spend the ratepayers’ money ad lib. 

In the case of reserve funds he suggests, very justitiably, 
that :— 


After a suitable reserve fund has been accumulated to deal with 
premature ántiquation of plant and unforeseen expenses, any 
surplus might be devoted to the benefit of the non-direct consumer 
by extension of network and street lighting, and to the benefit of 
the direct consumer by reduced tariff. 


The address concludes with a reminder as to the new 
regulations, whereby all members of Council must retire 
at the annual general meeting. 


THE case of the Westminster Electric 


Public Supply Corporation v. the London County 
Authorities Council, which was heard by his Honour 
Protection 


Act. Judge Woodfall on June 231d, serves to 
illustrate the advantages accruing to a 
local authority which is protected by the Public Authorities 
Protection Act. It appears that when the Council were 
erecting а new fire station at Westminster, some concrete 
got into an inspection chamber in the pavement belonging 
to the defendante, causing a short circuit. The concrete 
was laid in February, 1906, but was not discovered until 
October, when there was a short circuit. The short circuit 
did damage, which the plaintiff company put right at their 
own expense. They subsequently sought to recover this 
expense from the Council. 

When they made a claim upon the Council, they were 
met by the defence of the Public Authorities Protection 
Act, 1893. That measure provides that where any action 
is commenced in the United Kingdom against any person 
for any act done in, or execution of, any public duty or 
au hority, or any alleged neglect or default in the execution 


of any such duty, the Act shall not lie, unless it is com- 
menced within six months next after the act, neglect, or 
default, complained of, or in case of a continuance of injury 
or damage within six months next after the ceasing thereof. 

It seems that, when the claim was first made, the 
plaintiffs were asked to wait until the matter could be con- 
sidered by the Fire Brigade Committee, and in the reault, 
proceedings were not commenced until after the six months. 
It was argued that, inasmuch as the delay was caused in this 
way, the Council had waived their right to rely upon the Act 
as а defence. The Judge held that there was no contract 
by the defendants to waive their rights under the Act, and 
that, if there had been, they had no right to enter into such 
a contract, because, as a public body, they could not waive 
the rights of the ratepayers, for whom they are trustees. In 
the event, he dismissed the action. There can be no doubt 
that the point raised is one of great public importance. It 
is manifest that, if the plaintiffs had known that, hy for- 
bearing to sue and waiting until the Fire Brigade Committee 
could consider the matter, they were waiving their rights, they 
would never have delayed the issue of their writ. The case 
should put everyone who has dealings with а local authority 
on his guard. It often happens that a question of liability has 
to be brought before a particular committee which does not 
meet every day. Those who have any claim to make against 
а local body should be careful not to prolong negotiations in 
such a way as to deprive themselves of their remedy by 
action. Weshall be interested to watch the further progress 
of this case in order to see whether it is competent for a 
local authority to waive its rights under the Act. 


Mr. G. E. SrRATTON discusses this 
Inventing as a 


Business. | 
Engimeering Magazine. The modern 
tendency, he says, is to keep the inventor inventing by 
affording him fair rewards for his genius, and to place the 
exploitation of his inventions in the hands of trained and 
skilled business managers. Mr. Edison is mentioned as the 
ideal professional inventor. He has invented always; he 
has never been a manufacturer. Mr. Edison's maxim as 
applied to all new problems is ** If it can be done, is it worth 
anything?“ and it is a valuable maxim which should be 
inscribed in the laboratories of all inventors. It appears 
from Mr. Stratton's article that, in addition to the class of 
geniuses to which the wizard of Menlo Park belongs, there 
is & class of humbler inventors in American workshops 
" who are engaged under salary to invent and develop 
improvements in the articles manufactured—to meet the 
demands for new articles, and to devise new methods of 
manufacture." . These men play а very useful part in great 
manufacturing workshops. We doubt whether inventing in 
the highest senge can be made a business to be learnt by 
anybody. Inventors are born, not made. Our own country 
is not lacking in the divine inspiration, if we are to judge by 
the number of patents applied for: a different conclusion 
might be arrived at if we were to judge by the quality. 
America appears to be the special breeding ground of the 
inventor. The peculiar mixture of all races in that 
fortunate land appears to have produced а kind of super- 
man who alone is capable of creating such diabolical 
inventions as the cash register, and the automatic telephone 
exchange. 


THE case reported in our Legal columns, 
which was decided by Mr. Justice 
Warrington last week, possesses literally 


Common or 
Proper! 


a nominal interest, though it turned upon an important 


principle. The question was whether the word *'Eleotro- 
mobile was a common or proper noun; whether the 
plaintiff company possessed the sole right to its use, in 
connection with their own vehicles; and whether a word 
coined to designate a species of vehicle in the generic 
sense could become, by common usage, restricted to 
a particular type of that species. The judge 
decided in favour of the defendants, without calling 
upon them to produce evidence in support of their case; 
and we cannot conceive of any other rational conclusion 
being reached. The word **electromobile has been in use 


subject in an interesting article in the 
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since the very commencement of the century to denote a 


motor-car propelled by electricity—especially a self-contained 
vehicle, as distinguished from опе deriving its motive 
power from a distant source. Long before the Electro- 
mobile Co. came into existence this was the case. Curiously 
enough, one of tbe principal witnesses for the plaintiff 
company had himself used the word in its generic sense in a 
public lecture, reported in the ELECTRICAL REVIEW atthetime, 
the company not then being in existence ; and up to the 
present day tbe word is in actual use in the generic sense. 
To claim the exclusive use of the word is as absurd ae to 
get up a claim to the sole right to use the word electro-motor. 

Mr. Justice Warrington teok occasion to stigmatise the 
word as barbarous ;" that is a matter of taste, so far as 
the sound is concerned ; hybrid it is, no doubt, but not more 
so than **auto-car " or automobile,“ and, to our mind, it 
is no more offensive than these, which are firmly established 


in the language. 


THE views expressed by the President 


9 
нае of the Board of Trade, with respect to the 
Supply. advisability of municipal authorities 


leaving undertakings of a speculative 


character to be developed by private enterprise, are none 
the less welcome because their enunciation by a member of 
the present Government was unexpected. May we suggest 
into practice by giving the Electric Supply Bill promoted by 
to Mr. Lloyd-George that be might now well put precept 
the London companies a second reading, and subsequent 
reference to Committee for examination on its merits ? 

For it must not be forgotten that. although the Com- 


‘mittee threw out the L. C. C. Bill on Wednesday last, there 


is tbis very important. Dill yet to be considered. It is 
promoted by the London Electric Supply Companies with. 
a view to obtaining powers to link up and develop certain 
of their existing stations for the purpose of not only 
increasing their output, but also, by decreasing the cost of 
generation and transmission, enabling them to supply current 
in bulk, and for power, at prices which would put them in а 
position to carry out, in effect, but at a less capital expendi- 
ture, what was proposed by the L.C.C. 

The Council (apparently, for no reasons for rejection have 
yet been stated) failed, not because their proposals were not 
in accordance with the recommendations of the Select 
Committee of last year, but rather because they made an 
honest and determined endeavour to carry into effect the wishes 
of the London electorate, as clearly expressed in March last. 

It is to be hoped that the Companies’ Bill may meet a better 
fate, and that, at any rate, in logical purauance of the views 
as to the encouragement of private enterprise which he put 
forward last Saturday, Mr. Lloyd George will give the 
measure a second reading and send it to Committee for 
consideration on its merits, unliampered by any special 
* instruction," such as killed the Council's Bill. 

The present I. C. C. recognised that an electric power 
scheme of any magnitude was too hazardous a matter for them 
to undertake, and they sought the necessary powers with the 
object of leasing them. But the transfer of these large 
powers into unsuitable hands might bave had a seriously 
detrimental effect upon electrical undertakings generally. We 
are not alluding to any competitive effect upon the existing 
unlertakings, but to an indirect effect that would have 
followed failure. The capital involved by the scheme was 
enormous, and we have no hesitation in saying that such 
an undertaking would require to be administered by men 
of great business capacity, and with practical up-to-date 
knowledge of the conditions and needs of electric supply 
in and around London, to give it any chance of obtaining 
a reasonable measure of success. As a matter of fact, we 
doubt whether the possibilities offered by the echeme were 
sufficient to tempt those best fitted hy experience to deal 
with the matter, to take it over on such terms as the 
present Parliament would sanction, and there was, therefore, 
the danger that the undertaking might have been acquired 
by people who, while finaucially quite able to carry out the 
Council’s proposals, might fail—either entirely or to a great 
extent~to carry the enterprise to a commercially successful 


іявце, : 


THE ENGINEERING CONFERENCE. 
(Continued from page 993.) 


Electric Transmission-Gears on Motor Vehicles. 


CONSIDERABLE attention is now being paid to what are 
commonly called petrol-electric systems, which are systems 
in which a petrol engine is used as the source of power, the 
energy being transmitted to the road wheels of the vehicle 
by electrical means. 

A discussion on this subject took place on Wednesday, the 
19th inst., in Section VII. (Applications of Electricity). 
In his short paper introducing the subject, Mr. A. A. 
Campbell Swinton refers to the mechanical change-speed 
devices now in vogue as somewhat barbarous and crude. 

Apart from the mere transmission of the motion from the 
engine to the road wheels he gives the following as the chief 
requirements :— 

l. *An easily operated and preferably automatic varia- 
bility of gear ratio, so that full advantage may be taken of 
the maximum effort of which the engine is capable without 
over-running in obtaining the highest possible acceleration 
and speed for the vehicle under varying conditions of 
gradient, load, and surface and other resistances.” 

2. “ Perfect control of the speed of the vehicle under 
different, conditions beyond the variations of which the petrol 
engine i8 capable." 

3. Ready disconnection of the engine from the road 
wheels, so that the former can continue to run while the 
latter are at rest, coupled with means for gradual reconnec- 
105 so tbat the vehicle may start smoothly and without 
shock.” 

In comparing electrical and mechanical methods consider- 
ation must be given to ease of working, reliability, and 
freedom from breakdown and derangement, weight, effici- 
ency in terms of the power lost in the transmission, first 
cost, cost of up-keep, quietness and freedom from vibration. 

The author then proceeds to describe in general terms the 
fundamental principles of the various systems of electrical 
transmission which have so far been attempted. These are 
as follows :— 

1. The engine, which is preferably fitted with a governor, 
drives a dynamo which supplies energy to an electric motor, 
which in turn drives the road wheels through the usual 
mechanical differential gear. An electrical controller of 
some dereription is fitted so that the electric current can be 
varied to regulate the speed of the motor, while, either by 
means of the controlier or automatically by special wind- 
ings on the dynamo and motor, the full power of the engine 
at its most efficient speed can be employed to generate con- 
stant watts made up of either а large current at low voltage, 
such as is required for starting and on steep gradients, or a 
small current at а bigher voltage for running the vehicle at 
high speed on the level, with corresponding variations under 


intermediate conditions. 
2. Similar to No. 1, excepting that the axes of the 


dynamo and motor being arranged in line, a clutch of some 
description is arranged between them, so that at top speed 
they can be mechanically dispensed with, the armatures of 
dynamo and motor acting merely as fly-wheels. In this 
arrangement the electrical drive is only employed for start- 
ing, and at other times when the power of the engine is 
insufficient to propel the car on the direct drive. 

3. The engine drives а dynamo as in the previous cases, 
but instead of one motor, two or more are employed, each 
driving a separate wheel. The mechanical differential is 
thus dispensed with, but the direct drive, as in No. 2, cannot 
be arranged for. The two or more motors can either be 
arranged in the hubs of the wheels, when all gearing is 
dispensed with, or can drive the wheels through chain or 
toothed- wheel reduction gear. The latter are the arrange- 
ments usually employed: as, unless some form of speed 
reduction is used, the motors are of necessity relatively very 
heavy. The employment of two or more motors enables the 
series-parallel system of control. во much used on electric 
tramcars and trains, to be adopted. 

4. A storage battery of comparatively small capacity, but 
capable of giving large discharges for short intervals, can 
be employed with any of the above-mentioned systems, the 
arrangement being such that, for starting or en hills, the 


1032 THE ELECTRICAL REVIEW. 


[Vol. 60. No 1,544, Јохи 28, 1907, 


battery discharges and assists the engine and dynamo in 
driving the motors, while at other times a part of the power 
of the engine is absorbed in charging the battery, the change 
being automatically effected by the relative voltage of the 
dynamo on the one hand, and of the battery on the other. 

5. In another method, in which a storage battery is used 
to assist the engine when required, there are no separate 
dynamo and motors, but on the shaft of a mechanical trans- 
mission is fixed the armature of a machine, which performs 
the function of both dynamo and motor as required, auto- 
matically charging the battery when the engine has power 
to spare and the speed increases, and taking a discharge 
from the battery and acting as a motor, so as to assist the 
engine when the latter becomes overloaded and the speed 
diminishes. 

Jt was pointed out that in those systems which employ 
auxiliary batteries there is an advantage in that the engine 
can be stopped when the vehicle is at rest, and may be 
started up by means of the battery when required. A 
battery can, of course, be used only with a continuous-current 
system, and reference was made to the use of polyphase and 
alternating currents which at present are being tried with 
some measure of success. | 

The author considers the chief scope for electric trans- 
mission on motor vehicles to be on heavy vehicles such as 
motor-omnibuses and the like, and on large motor-coaches on 
rails, such as several of the railway companies are now 
running on suburban lines. 


DISCUSSION. 


Mr. Hart (of Luton), who was called upon first by the chairman, 
stated that in developing the petrol-electric system which is now 
koown as the Hart-Durtnall system, he started with continuous- 
current apparatus. Troubles due to brush gear, commutators, 
sparking, &c., soon convinced him that for service on rough roads 
the continuous-current system was handicapped by very consider- 
able disadvantages. Attention was then turned to polyphase 
workiog,aud the system which had recently been described in 
technical papers was developed, in which the only continuous- 
current apparatus was the small exciter necessary for energising the 
fields of the three-phase alternator. The advantages of this system 
as compared with the continuous-current were that the equipment was 
lighter, more robust, and cheaper. As regards cost of ruuning, Mr. 
Hart stated toat the petrol-electric system which he advocated 
could beat any ordinary petrol-geared 'bus. On a demonstration 'bus 
which had been equipped on the Hart-Durtnall system, the con- 
sumption was at the rate of 1 gallon of petrol to 64 miles. This 
figure, however, formed no basis of comparison with any other 
vehicle, as the conditions under which the trials were made were 
not. given. 

Mr. Stevens, of Maidstone, then described the continuous- 
current system which he has developed, and which he prefers to 
the alternating system. In the system he has adopted, a petrol 
engine is coupled direct to a dynamo, which is fitted with auxiliary 
poles and designed to give as nearly as possible constant watt out- 
put, the current varying inversely with the voltage. For bus work 
a motor is worm-geared up to each of the back wheels, the worm- 
gear being fixed outside, where everything is quite accessible. The 
armature of the generator is double wound, and fitted with two 
commutators, and the controller is arranged so that the commuta- 
tors, both of the motors and of the gencrator, can be put in series 
or parallel as desired, so as to obtain various epeeds. By this 
means four speeds are obtained without the use of any resistances. 
The only difference we noted between Mr. Stevens's description and 
that which bas already been published, is that an automatic switch 
is fixed under and operated by the seat, so arranged that the circuit 
can only be completed when the driver is seated thereon. This 
prevents the possibility of starting the car by starting the engine 
when the controller is in one of the running positions. 

Mr. MaATTHEWS gave some information as to what had been done 
on some of the American railway lines in the direction of using 
motor-cars for shunting purposes, the most interesting point in his 
remarks being that the English-made Wolseley engine, notwith- 
standing that it was more complicated than Amercan engines, had 
proved more satisfactory. 

Mr. MavoB sketched on the blackboard а method which, во far 
ав we could make out, was on the lines of the method patented by 
Jenatzy н few years ago, in which a magnet system coupled to the 
engine was revolved round a closed-circuit armature. The descrip- 
tion, however, given by Mr. Mavor was not at all clear, and we 
could not understand how he reversed his direction of rotation and 
obtained various speeds. 

Mr. Morpgy pointed out the fact, to which attention has 
previously been drawn, that the pioneer of all these mixed systems 
was the Heilmann locomotive, and referred his hearers to a paper 
read by himself and Mr. Jenkin before the Institution of Civil 
Engineers a few years ago. This paper had, of course, nothing at 
all to do with petrol-electric transmission on road vehieles, aud 


descriptions of the Heilmann locomotive are to be found in back 
numbers of most of the technical papers. 

Mr. BERNARD Hopes described the principal features of the 
B.T.-H. petrol-electric system, a full description of which has 
previously appeared in our columns. His objection to the direct 
drive, which is à prominent feature in the Hart-Durtnall system, 
was the necessity of perfect alignment between tbe engine and 
generator and the gear between propeller-shaft and driving-axle, 
and also the limited speed of the engine. With electric trans- 


mission the engine aud motor speeds need, of course, not be the 


same. On the question of fuel consumption he gave records of a 
тап of 260 miles at an average of 14'6 miles per hour, the con- 
sumption beiog 1 gallon per 8 miles, and the total weight of vehicle 
and passengers being 5 tons. Ав already pointed out, this forms no 
basis of comparison with runs in which there is very frequent 
starting and stopping, such as is experienced in ordinary 'bus work 
in the streets of London. 

Col. Скомртох (Chairman) said that all electrical engineers had 
80 appreciated the enormous advantages of electrical driving that 
they looked with considerable interest and hopefulness on the 
introduction of electrical transmission on road vehicles. Owing to 
the large number of men employed in work pertaining to loco- 
motion, the introduction of electrical methods meant a great deal 
to electrical engineers. Whilst the results of the experiments 
which had so far been carried out were most promising, yet it was 
most important to guard against putting too much upon the motor 
drivers and mechanics. They must not, for instance, expect them to 
learn all about electricity, and things must be simplified as much as 
ever possible. This at once, therefore, ruled accumulators out of the 
question for the present. From the point of view of economy and 
lightening the equipment, and for fewness of parts, he thought the 
No. 2 proposal in the paper, namely, the one in which electric 
driving was only used for starting and accelerating the car, and 
direct driving for running, appeared to be the best. 


Water Softening. 


Mr. Wm. Matthews’, paper on ‘ Water Softening” 
(Section VI.—Waterworks. Wednesday, June 19th), was 
rather of the nature of а concise record than a description 
of a novel remedy for a long-existing difficulty. Records 
of this kind are eminently useful to the profession as afford- 
ing a handy reference on the subject without the Jaborious 
research which the compiler of such a paper must necessarily 
undertake. 

The author confined himself to a description of the 
process of water softening by lime, and did not deal with 
any of the patent processes for the purpose, probably for 
the good reason that the majority of these are based on the 
use of the same simple ingredient. Не commences by 
stating that temporary hardness, due to carbonate of lime 
and magnesia, can be removed by the addition of lime to 
the water. Ordinary builder's lime is useless for the pur- 
pose; it must be hard burned, and practically free from 
alumina and siliceous matter, and Ше lime obtained from 
chalk, if at all of а marly character, must be studiously 
avoided." It is such particulars as these which are valuable 
to the practical man. | 

Mr. Matthews goes on to describe the process of formation 
of cream“ of lime, and states that the mixture is best 
accomplished by allowing the lime water to fall in a thin 
sheet over a similar sheet of hard water. Precipitation is 
thus accomplished, as iu the | rovers of sewage treatment by 
lime (modestly called ** milk " of lime), and the water is 
finally clarified by allowing it to pass through cotton cloth 
mounted on wood frames. The cleansing of the cloth is 
best done by tangential water-spray. 


DISCUSSION. 


In his concluding remarks, Mr. MaTrHEWS said that to ensure 
successful results, care must be exercised to prevent hardened 
water being used in the preparation of the reagents. If this mis- 
take was made, carbonate of lime was formed there'and then, and the 
chemical reaction was consequently hindered. Another point to be 
remembered was that in the apparatus a certain amount of carbonate 
of lime was continually precipitated. If this was neglected the 
deposit in the tanks would seriously reduce their accommodation. 
He knew a case where the deposit ina 5-ft. tank was found to be 
no less than 2 ft. 6 in. deep. The Haines system was mostly in use. 
At Southampton they were passing 4 million gallons а day through а 
Bpace which he thought would astonish most people who saw it. 

Mr. BALDWIN LaTHAM had a Haines apparatus treating 2 million 
gallons per day. The space required for one of tbe hig tanks 
necessary forthe Clark system provided not only acaommodatſen 
for the apparatus, bnt aterage room as well 
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Mr. Hawks ey, from personal inspection of the Southampton 
installation, confirmed the excellent report of the Haines system. 

Several other speakers dealt with the question from the water 
supply standpoint, and Mr. Marrnews replied shortly. Dealing 
with a question, he said that the Archbutt-Deeley process was 
the only one which could properly deal with softening if a reagent 
other than lime, had to be employed. The cost at Southampton 
was 33d. per 1,000 gallons. The total cost of the Clark system 
would not be far under 1d. per 1,000 gallons, whilst the Archbutt- 
Deeley process would be about fd. and the Atkins 4d. per 
1,000 gallons. | 


Up-keep Charges on Large Electric Generating Sets, 


By Messrs. J. Burstall and J. S. Highfield (Section VIT.— 
Applications of Electricity. Wednesday, June 19th).— 
e whole point of the paper is to protest against 
the custom of reckoning repairs and maintenance per 
unit generated, whereas but a very small part thereof con- 


sists of charges proportional to the load, namely, material 


and wages for renewals of parts, such as piston rings, 
packings, bushes, brasses, &c., and dynamo brushes; the 
other charges varying with the capacity of the plant, not 
with its use. This point is considered in detail as regards 
the several parts of the plant, generators and prime movers, 
whether steam engines, gas engines or turbines, &c. 

The value of the paper lies in the application of 
the results obtained. No mention is made in the paper 
as to the purpose to which the separation of run- 
ning and standing costs of repairs and maintenance is to 
be applied. We take it that the true value of such a 
practice as is suggested would be found in fixing an annual 
rental per kilowatt of power supplied, which should include 
the profit to the undertaking, and to ascertain the price per 
unit of energy, which should be sold at the true running 
cost. Where the charge made for supply is upon this basis, 
it is absolutely necessary to follow ont a system on lines 
similar to those suggested by the authors, in regard not only 
to generating sets, but to the whole of the costs upon the 
undertaking. Coal, water and engine stores are primary 
running costs, to which must be added a portion of station 


maintenance and distribution charges, and if the object of 


the paper is fulfilled and a definite system laid down for 
separating the charges named, the result will be welcomed 
by all engineers of large power supply undertakings. 

We do not agree with the authors in stating that repairs 
and maintenance of mains and switchboards may be taken as 
sensibly the same in most large systems. It is often neces- 
sary to use one particular feeder in a greater measare than 
another, as it is impossible, in laying down a distributing 
system, to forecast accurately the particular feeder upon 
which the greatest demand will be made ; therefore a system 
that is fairly well balanced will be subject to less mainten- 
ance charges than one that is overloaded in one direction 
and lightly loaded in another. The actual repairs to mains 
and materials used inidistributing stations should be con- 


sidered under running costs, and the periodical inspection of 


street boxes, &c., land wages at distributing stations con- 
sidered as standing charges. General repairs to switch- 
boards should be a negligible quantity, and therefore 


chargeable to running costs, as it is impossible to fix an 


annual sum for the up-keep. When, as sometimes occurs, 


it is found advisable to reconstruct a switchboard, it is pre- 


ferable to draw upon reserve fund for the cost. 
In dealing with station maintenance, it is quite practical 


to fix an annual sum for the overhaul and inspection of 


buildings, engines and boilers, which would constitute a 


standing charge, leaving, as suggested by the authors, їп. 
the case of engines, &c., material and wages for renewal of 
parts (piston rings, packings, bushes, brasses, &c., and 


dynamo brushes), and in the case of buildings and boilers, 
the wages and materials required to make good the wear and 
tear upon the same. 

We do not think it would be in any way difficult to arrive 
at a definite conclusion, in drawing a line of demarcation 
between running and standing maintenance costs, if it be 
assamed that all charges which can be fairly accurately 
estimated at the beginning of any financial year, are standing 
charges, and those which occur from time to time, and are 
entirely dependent upon the demand upon the system, are 
running costa. 


It appears to us that the whole question is one of 
accountancy rather than of engineering, but, because of that 
it should not be lightly dismissed, and upon the whole we 
think that the paper shows the absolute necessity for & 
standard and accurate method of cost keeping, which would 
materially assist the progress of all electricity undertakings. 


4 oc 


Discussion, 


Mr. W. W. LACEIE (Glasgow) opened the discussion, pointing out 
that the number of men employed on a station was not proportionate 
to the size of the station or the capacity of the plant. 

Mr. Ll. B. ATKINSON said that it was not in accordance with his 
experience that a large staff of men should be kept in readiness for 
emergency in case of breakdown. It ought to suffice to be able to 
call on the staff of the insurance office. The relation between the 
units generated and the kilowatt capacity of the plant was variable 
and depended on the load factor. Repairs might depend partly on 
the revolutions of the engine, partly on the number of years it had 
been in existence independently of the work it had done. 

Mr. J. BELL thought that the personal equation of the repairing 
staff had a good deal to do with the up-keep charges. He had 
known the cost to come down on getting another class of fitter. 
He was in favour of having a regular, but small, repair staff, which 
would take interest in the work, and in making repairs would 
also make improvements, во that the trouble would be unlikely to 
recur. 

Mr. A. Goopwm cited his experience with a 750-xw. turbine, 
which had been at work for alternate weeks for 24 years, running 
continuously for a week at a time without attention and without 
апу expense for repairs. 

Col. Crompton (Chairman) agreed with Mr. Bell that much 
depended on the foreman fitter. At Chelmsford he could show an 
old-fashioned power plant still maintained in good order, because 
the fitter knew all the tricks of every part of it. The cost was 
nothing but the fitter’s wages and a few pounds for material. From 
the engineer’s point of view the returns of companies and local 
authorities were quite untrustworthy. From the assessment point 
of view they took no account of appreciation, or betterment of 
plant, due to repairs. Cost of up-keep was high in Calcutta, not 
only because climate and thunderstorms damaged the insulation, 
but the climatic conditions rendered the men unfit to look properly 
after their work. It was much the same as the stoke-hold ofa 
steamer in the Red Sea. The cost of repairs included that of 
opening up and breaking joints for examination of machinery, 
compared to which the actual sum spent on repairs themselves was 
infinitesimal. 

Mr. BURSTALL, in replying, remarked on the difficulty of getting 
definite figures respecting repairs and maintenance. ey differed 
greatly according as the stations were for lighting only or mixed 
lighting and power stations. But the standing charges under this 
head were always quite out of proportion to the running charges. 
Thus, at Deptford, the cost per unit for repairs on certain machines 
remained constant for some years. When it chanced that the 
machines were less used, the cost went up enormously; not that 
the repairs were any more, but the units generated were fewer. 


The Application of Electricity to the Working of 
Railway Points and Signals. 


By Mr. L. M. G. Ferreira (Section VII.— Applications 
of Electricity. Wednesday, June 19th).—The author opens 
with a list of indispensable conditions in signalling, 
whereof the most important perhaps are immunity from 
breakdown and the setting of the signal at danger in case of 
any failure in any part of the gear. The main questions of 
detail dealt with are those of solenoids v. motors, the author 
decidedly preferring the latter, and return indication 
currents. Mr. Ferreira thinks that prime cost is the chief 
cause of the hesitation in adopting electrical working, and, 
at the end of his paper, he intimates that he has recently 
designed a system which will meet all the essential condi- 
tions, and which will cost little if any more to instal] than 
the usual mechanical signalling plant. With regard to this 
matter, he points out the saving of space in replacing rods 
and signal wires by cables, and the further economy in 
maintenance. 

The paper is thoughtful in tone, and is itself 
evidence of the author’s acquaintance with his subject. 
Justification of the use of power in place of manual labour, 
for the operation of points and signals, is easy for places 
where the means of actuation of large numbers are agsembled 
together as is the case at large stations, busy junctions, or 
large marshalling sidings. The question is not entirely one 
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in which the signalman alone is concerned, although bodily 
fatigue, such as follows from the working of heavy points 
and signals for a number of hours, has its own deleterious 
effect. The principal point is the greater facility that is 
given for carrying out the numerous operations for dealing 
with traffic without, delay. "The necessity for the assem- 
blage of a large number of levers at one point renders the 
lengths of the frames inconveniently great, and valuable 
time is lost in passing to and fro between the levers con- 
cerned in any one movement, the operation of which has 
necessarily to be made in a prescribed order. Where power 
is used for the direct operation of the apparatus, the levers 
in the box become, practically, switches by which the 
power is put into operation, instead of being, as in 
the manual system of operation, the actual means of 
transmission. They, therefore, partake of a different 
character, of а minor importance, and their 
sizes and arrangement may be varied in accordance 
with the new conditions, Hence it is found that great 
economy of space may be effected, as the levers and their 
travel are very small, and they may be placed much closer 
together than in the older form; they can also be ar-anged 
in tiers and further economy of space obtained. This, 
again, results in the travel necessary to complete any move- 
ment being reduced and time being saved accordingly. When 
to this advantage is added the diminished muscular force 
required to bring the power into operation, the increased 
speed and ease of operation may be readily inferred. 

Granting the advantages of operation by power, the 
character of the power employed becomes important. 
Practically, only electricity and compressed air are 
capable of being pressed into this service, and the 
latter, where it is actually the means of actuation, must 
be aided by the former as a means of control. As Mr. 
Ferreira says, the necessity for the use of a second source of 
power does not seem very obvious when the first is capable 
of performing all the requisite operations. It must, however, 
be remembered that pneumatic systems were first in the field, 
and have very powerful backing ; and this, together with 
the natural caution and conservatism of engineers as a rule, 
has tended to retard to some extent the inevitable extension 
of electric power for this purpose. It is lamentable to see 
the duplication of apparatus installed on many occasions. 
We have in mind a case where gas engines and 
dynamos were put down in duplicate to charge accu- 
mulators, also in duplicate, for supplying current for the 
control of an electro-pneumatic system of signalling, and, 
in addition, electric motors operated from local supply 
maias were installed for driving dynamos as a further 
stand-by. Besides this, it is sugyested that a further 
security against breakdown would be afforded by arranging 
for the local supply to be available direct, notwithstanding 
the fact that the pressure so available is five or six times 
that used on the original installation ; and all this has been 
arranged in a neighbourhood where the local supply mains 
are everywhere available, and where the annual consumption 
of electricity in the immediate neighbourhood is reckoned in 
millions of units. 

In another case, where an all-electric system is in use, 
supply is taken from local mains at the standard pressure, 
without batteries or other form of reserve, and supply has 
been maintained without failure for over three years. The 
instance in question comprises 80 or 90 levers, and the 
ascertained consumption during 1906 was an average of 386 
units per month, the cost of which, at the average cost per 
unit of the installation, was about £1 12s., and the total 
annual cost for power was, therefore, only about £20. If 
this cost is contrasted with that of installations where 
alternative supplies have been sought to such an extra- 
ordinary extent, involving as they do not only additional 
charges for the capital expended, but additional labour 
charges, the comparison cannot fail to be instructive. As 
Mr. Ferreira says, the hesitancy in adopting electrical 
operation has, no doubt, been due to the comparatively high 
first cost ; but it is more than doubtful whether that cost 
has not been due to an exaggerated fear of failure of the 
electrical equipment, which derives its origin from a want 
of experience with such apparatus. 

Makers of electrical apparatus for the operation of points 
and signals will great!y facilitate the disposal of their wares 


if they will more readily adapt themselves to existing con- 
ditions, rather than expect those conditions to be modified to 
suit their requirements. If they make their apparatus for 
use on а standard pressure, and demur at a request to adapt 
their wares to any other pressure, it follows that even if such 
apparatus is adopted, the costs of operation are necessarily 
increased, and the system will labour under a serious dis- 
advantage. Electrical supply is now available at almost 
every large railway centre under certain conditions for use, 
and if railway companies can obtain such supplies at a 
reasonable cost without the expenditure of capital on 
generating plant, they are much more likely to use electric 
power for such purposes as form the basis of Mr. Ferreira’s 
paper. It lies with the makers of such apparatus to adapt 
it to the means available at the points at which they wish it 
to be installed, without additional cost to their customers. 
In other words, it is to the advantage of both the makers 
of such apparatus and to the railway company as users, that 
the capital expenditure and maintenance costs to be incurred 
by the latter in any proposed installation shall bea minimum. 
Any neglect of this principle will re-act prejudicially on 
both parties, but principally on the makers. 

The day of the small isolated specially-arranged generating 
station is past or nearly so, and equally so is the time for 
suspicion of the reliability of electrical supply from an 
outside source. Jf it is not, then the case of large power 
users who are now taking supply from central sources having 
outputs of from 20 to 60 million unite per annum is parlous 
indeed. The immunity from breakdown in connection with 
the supply for electric traction on converted railways is a 
curious practical commentary upon the provision of so many 
alternative sources of supply for what is, after all, a subsidiary 
part of railway work. 

Some part of the distrust of the reliability of electrical 
supply exhibited by the provision of alternative means for 
use in case of failure, may be traced to other causes. It 
must not be forgotten that the quality of the work done on 
site is of the utmost importance in ensuring against failures 
which, whilst only partial, are almost as irritating ав 
total failures ; to those who have noticed the way in which 
such work has been done in some instances in the past, the 
wonder is not that failures take place, but that they are not 
of more frequent occurrence. The way in which cables and 
wires are sometimes laid and handled, or treated after laying, 
would be a nightmare to electrical engineers accustomed to 
think of the insulation resistances of cables and wires in 
megohms. 


DISCUSSION. 


Mr. Martan, while agreeing with the author in his preference for 
electrical over manual methods, advocated the electro-pneumatic 
system, in which electricity merely controlled the valves, and the 
work was done by compressed air. "Therefore the currents were 
quite small, about 75 milliamperes, and the pressure only 12 volte. 


. There was some loss of energy in worm gear through wear and tear, 


and it would be necessary to put a clutch between the electric 
motor and its work to provide for such a contingency as a stone 
between the points, while with pneumatic power there was no such: 
necessity. He was at one with the author in condemning solenoids. ` 


The position of the lever should always correspond with that of 
That was easily attained on ; 


the mechanism moving the points. 
the electro-pneumatic system, owing to check locking, but not on 
the electric system. 

Mr. BLACEALL (G.W. Railway) had experimented with power 
systems of signalling. He talked it over with the manager, and 
they decided in favour of a purely electric system. Already 
electric power was available, and they had but “to turn on the 
tap to use what they had got.” Practically they had had no failures, 
and the cost of maintenance was small. At the sametime be main- 
tained that the conditions laid down by the author were fulfilled 
by the manual system. Не found that electric working was not 
beyond the grasp of an intelligent signalman, and check-locking 
could b> applied either to the purely electric or to any other 
system. 

Me. ALEX. SIEMENS contrasted Mr. Ferreira's system with the 
German one, as worked at Didcot and Derby. On this the position 
of the points was displayed by flags in the signal box. As Mr. 
Malan had said, it was requisite to be certain that the points bád 
gone over, and any s ibsequent tampering with the pointe was not 
eignalled in the cabin by the check-locking system. If there were 
а stone in the way, it could be made to drop out by moving the 
points to and fro, as easily оп one plan as on another. There was 
also no difficulty with an electric motor in increasing the power, 88y, 
on а frosty morning, as s d by Mr. Malan. Electricity was 
the most adaptable of all forms of power; and, applying the £. в d. 
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test, it was the best because cheapest, when maintenance as well as 
first cost was considered. 

Mr. B. H. Peter had experience only of the electro-pneumatic 
system. He understood that on the purely electric system the wear 
and tear were very great. On the other hand, the electro-pneumatic 
motors on the District would work day and night for over two years, 
making some 400,000 movements, and require no attention beyond 
occasional oiling, and perhaps a new piston leather, which could be 
pat in in about twenty minutes at no appreciable cost. The 
rectilinear push and pull of these motors was better suited to the 
work than the rotatory movement of an electric motor. 

Mr. J. P. ANR RTT (L. & S. W. R.) had no experience of electrical 
work. On his line the electro-pneumatic system (low pressure) was 
employed. They had few failures, and found it satisfactory, but 
more costly than the manual system. 

Mr. Јлсомв Hoop said that it seemed an anomaly to use two 
systems where one would suffice. In the long run they would all come 
to electric working. He described one way of getting rectilinear 
motion from a motor. The motor was used to drive a pump which 
pumped oil into one or the other end of a cylinder fitted with a 
piston. The real trouble was with stray currents; Mr. Ferreira’s 
plan of earthing all dead leads seemed to him effective, but 
dangerous. Continuing, Mr. Jacomb Hood was questioning the 
cheapness of electric signalling as compared with manual, when 
Mr: Siemens offered to take any orders at the price of the manual 
system. 

"Mr. MonaaN5(Sykes'Iaterlocking Signals) said that his company had 
check-locks on the levers, by which means it was easier to find which 
lever was in fault. He agreed with Mr. Siemens tbat the per- 
manent indication was also desirable. The pneumatic system must 
be handled very carefully or there would be trouble with frozen 
pipes The cost of maintenance on his system came out at 28. a 
week for 257 levers worked from one set of accumulators. 

Mr. H. B. Hott (Midland Railway) said the Midland had had no 
failures except of “the kind you want "—:.c., those which indicated 
faulty points. Nor had they had any trouble with stray currents, 
only with the automatic devices put in to prevent them. The 
control system was quicker to work than check-locking. His 
experience was in favour of solenoids; while as for motors and 
brushes, he had not bad to change a brush in 24 years’ working. 

Mr. THoMAS PARKER remarkel on the conservatism of railway 
engineers. He was glad to 8ee them at last taking this matter up, 
but progress was extremely slow. There must be some better 
way than the heavy labour imposed on sigaalmen by the manual 
system. 

Mr. FERREIRA, in reply, explained that the movement of points 
involved two rectilinear motions alternately, one to withdraw the 
locking bar, the other to reverse the points. There was no more 
difficulty in reversing by а motor than by an air cylinder. The 
Continental practice was quite different; the points were moved 
over, say, 4 in., and the locking was done by a further movement 
of the outer point, which was not connected with the inner by 
a coupling rod, as here. With regard to the “frosty morning ” 
difficulty, the electric plan had the advantage. They could not 
increase the force on an air piston without first raising the pressure 
of the compressed air, but an electric motor rose to the occasion, 
running more slowly, but exerting greater torque. There was no 
danger ia earthing the leads not in use. He had tested some half- 
million contacts, and had not found one failure. 

( To be continued.) 


PARLIAMENTARY. 


London County Council Electric Supply Bill. 


On Tuesday, Jun3 18th, Mr. J. H. RIDER, examined by Mr. 
Crops, said he had been electrical engineer to the L С.С. tram- 
ways, and described in detail the various electric lighting 
undertakings io London, and said that, in his opinion, London 
needed some large and comprehensive scheme for dealing with 
this question adequately. The first, and probably the most 
important point in such a scheme, was that large generating 
stations should be obtained situated on sites where there was 
water carriage for coal and a large amount of water available 
for condensing purposes. Except in a very few instances all the 
stations in London failed in those two fundamental requirements 


for the production of electricity on a large and cheap scale. 


Therefore what would you insist on if you are to provide & 
proper scheme for this area on the most economical scale ?—In the 
first place, the site must be somewhere on the river Thames, where 
you get cheap carriage for coal and an abundant supply of water 


for condensing purposes. The station must be of large capacity in 


order tbat the operating expenses and other charges should be kept 
down to thelowest possible point. 'l'he generating units must be of 
& very large size, as it is necessary to keep the size of the building 
down as much as possible. The price charged must be a low one 
in order to encourage the usc of electrical energy, and such a low 
cost a generation can only be obtained under the conditions 
named. 
Continuing, Mr. Riper said that the success of any scheme would 
depend upon securing a diversity in load factor, and in the 
roposed area covered by the Bill they had secured that diversity, 
ecause they not only had the ordinary lighting load to look. 
forward to, but there was also a large power-load which was bound 
to develop in certain parts, and in other districts where the power- 
load would probably not be developed much, they had a lighting 
load to fill up the hollows in the stations. He believed there was 


a very good prospect of the Council, or its lessees, obtaining a large 
custom, and that they would be able to get railways and tramways 
to take а supply. The Council had decided to supply its own tram- 
ways itself, but there were a large number of tramways in the out- 
skirts, which could be well supplied under the scheme. 

What do you say as to the demand for power for manufacturing 
purposes ?—I think at the present time there is, or would be a large 
demand for electrical power if a supply could be given that was 
not only cheap, but of the right kind suitable for motors. He had 
no doubt, continued witness, that many of the existing forms of 
energy would be given up in favour of electricity. In his opinion, 
the scheme as laid before the Committee on behalf of the L.O.C. in 
all respects met the requirements to which he had referred—the 
production of electrica! energy cheaply, and on a large scale. To 
some extent power was now supplied by existing undertakers to 
manufacturers at the cost of people who only used electricity for 
lighting purposes. The area of supply covered a total of 
451 square miles, 117 of which were inside the County of 
London, and 334 in outside districts. Witness then described the 
proposed generating station at Barking. The site, he said, was 
an excellent one, because it fulfilled the two principal conditions 
which he considered essential to the success of the scheme, i.e, it 
afforded water carriage for coal and water for condensing purposes. 
There was p'enty of spare land adjacent for extension purposes if 
required. The generating plant would consist of 10 steam turbo- 
generatora of a rated capacity of 120,000 Kw., but capable of 
working up to 150,000 Kw. as an overload capacity. Coal would be 
brought up by steamers, for which there was plenty of accommoda- 
tion, and a pier would be provided which would allow of two 
steamers, carrying about 2,500 tons each, to lie alongside at the same 
time. The plant was designed on the most modern lines, and would 
be of the best possible construction, во as to ensure a reliable supply. 
The estimated cost of the station per kilowatt of rated capacity was 
£12 2s. 6d., which included engineering expenses. Oa the overload 
capacity, the cost per Kw. was estimated at £9 81. Power was taken 
in the Bill to secure land at Erith for the erection of another 
generating station, should it be wanted in the future. There were 
to be 13 control stations in the County of London area, and eight 
outside. From Barking the energy would be taken direct and 
independently to each of those stations. The estimates provided 
for two independent trunk mains from Barking, and the control 
stations were connected together by interconnected cables between 
the stations. In addition to trunk and interconnecting cables, 
there were branch cables going from the control stations to the 
authorised distributors. 

On the subject of the maximum charges authorised in the Bill, 
Mr. Riper said it was proposed to give three kinds of supply—one 
of the same pressure as it could be generated from Barking—that 
would be called extra high pressure untransformed, leaving the con- 
sumer to do his own transforming. For that supply they had 
power to charge £3 15s. per annum per kilo watt plus 0:224. per unit. 
The price for transformed alternating current was fixed at £4 7s. 6d. 
per annum per kilowatt plus 0°25d. per unit, and the third kind of 
supply to authorised distributors would bé low pressure direct for 
which the maximum charge was £5 12s. 6d. per annum per kilowatt 
plus 0°27d. per unit. А slightly higher price was to be charged to 
power users who were not authorised distributors. Tae price 
went down very rapidly as the load factor increased. The 
charges he had mentioned were the maximum, but they estimated 
that they would be in а position to supply at 25 per cent. lower 
than the maximum. The estimate which had been prepared of 
the probable result when the Barking station was two-fifths com- 
pleted and at work with a maximum load of 45,000 kw., showed 
that there would be а gross surplus available for depreciation, 
interest, &c, of £140,000. In those estimates they had assumed a 
station load factor of 35 per cent., and а consumers' load factor of 
23:29 per cent. They had taken coal at 12s. per ton—a very high 
figure—to be on the safe side. 

Witness then gave particulars regarding the statutory power of 
authorised distributors within the area, and of the generati 
stations owned by such. On the question of price, Mr. Rider sai 
his tab'es showed that the price for private lighting varied 
enormously—from 240d. per unit in Bermondsey, to 5:604d. ia 
Bexley. In the case of power, and heating, Fulham and St. Pancras 
charged ld. per unit on the average, while Stoke Newington 
charged 2°78d. There were similar variations in the price of public 
lighting, which varied from 1:22d. to 3:55d. in the case of Acton. 
Havingreferred tothecapital expenditure by authorised distributors, 
witness next dealt with the cost of generation, and put in tables 
showing the coat to the present authorised distributors. He said 
the figures showed how much more costly it was to generate in а 
number of small local stations than it would be to generate and 
transmit to those stations from a large station outside. 16 would 
actually pay some of tbe stations to take the whole of their supply 
from the L.C.C. under this scheme, although they might have to 
add to the cost of the supply their existing capital charges. Taking 
Islington as an example, their working costs for the year were 
1:06d. per unit, and that added to 75d. por unit for capital charges, 
made a total of 1:81d. per unit. Had a supply been available 
under the present scheme, the resultant charge to Islington would 
have been only 75d. per unit, and on the present sale that would 
mean a net saving of over £4,000 a year to the borough. They did 
not suggest that all existing stations should be shut up; in many 
cases it would be policy to continue to work them on one or two- 
day shifts. The-only alternative to the present scheme for giving 
London a cheap and sufficient supply of electrical energy was for 
the stations of the existing undertakers to be increas There 
was no doubt that in some cases increasing the existing stations 
would not only lessen the capital cost of those stations, but would 
also lessen the cost of production. His opinion, however, was that 
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the extension of existing stations—at any rate, the very large 
majority of them — would be a mistake, and that the result would 
not be to give such economy in working ав *ould be obtained 
under the Council's scheme. Competition already existed in 
regard to bulk supply, and he thought that the additional com- 
petition which would result from the present Bill being passed was 
perfectly justified. 

Dealing with the growth of the demand for electrical energy in 
the proposed area of supply, Mr. RIDER said his tables showed that 
from 1901 to 1906 there had been ап increase of 129 per cent. in 
the maximum demand and of 176 per cent. in the number of 
Board of Trade units sold. It was estimated that there was at 
present within the area of supply something like 370,000 н.р. 
actually in use, made up of steam, gas, hydraulic, &c. He thought 
there was in the area a load sufficient to utilise about 80,000 xw. at 
the generating stations, in addition to the lighting requirements 
within the area. 'They had provided for 120,000 xw. of working 
plant, which would be capable of dealing with about 163,000 Kw. of 
actual load. | 

Mr. WEDDERBURN, K.C., cross-examined Mr. Кірер on behalf of 
Shoreditch and Woolwich, and pressed him to say what would be 
the position of the undertakings in those localities, supposing the 
present scheme was at work. 

The WiTNESS replied that he should think they would continue 
to generate, and he would suggest that they use their works for 
two shifts. As to linking up the various London undertakings, he 
did not think it could be done with advantage. Linking up per sc 
was aright policy, but the main point was that they must only 
link up where suitable. The stations in London were so diversified 
in the character of the supply they gave and, generally speaking, 
they were situated in an improper-position for generating on a large 
scale, and therefore linking up would be wrong. 


WEDNESDAY, JUNE 19th. 


Mr. RIDER was cross-examined by Mr. Moon, K.C., on behalf of 
the associated companies who are opposing the Bill. 

WITNESS said that they reckoned on getting 370,000 H.P. 

Mr. Moon said that according to the census which had been 
made on behalf of the companies, the whole of the horse-power 
available and likely to be utilised [їп the companies' arens was 
103,000, of which 45 per cent. was already being supplied by the 
companies. 

Mr. FREEMAN, K.C., said that the L. C. C. estimate of 370,000 H. P. 
was made up as follows:— Inside the County of London, 293,887 
H.P.; and outside areas, 77,113. 

Questioned as to the assumed surplus of £431,000 on the working 
of the scheme, Mr. Riper said that that represented a return of 
about 7 per cent. on the capital. Oat of that it would be necessary 
to deduct 2? per cent. for depreciation, which would leave 
41 per cent. 

Mr. Moon: I put it to you that there is at present in the works 
of the companies in London 25,000 kw., which is installed and 
available for use; that there is 50, 000-K w. capacity in buildings in 
which plant could be placed, and that there is 350,0000 additional 
ку. capacity on existing sites not at present utilised ? 

Witness replied that the sites were in the wrong positions, and 
not only would there be very great difficulties in obtaining the 
necessary amount of coal and water for condensing purposes, but 
they would become a nuisance to the neighbourhood. He estimated 
that the companies would take 25 per cent. of their supply from 
the transferree under this scheme—in some cases it would pay 
them to take the whole of their supply. 

Mr. FREEMAN, on behalf of the promoters, read the new 
Clause 664, which had been prepared at the request of the Com- 
mittee; the leading provisions were given in our last issue 
(p. 1014). 


THURSDAY, JUNE 20th. 


The cross-examination of Mr. RIDER was continued. , 

Replying to Mr. WILLIAMS (representing Stepney Borough 
Council), Wrrness said he would enter into negotiations with the 
Borough Council for giving them а clause similar to that given 
them by the Administrative Co. last year if Stepney would agree 
to take a supply, but the terms would have to be discussed. He 
maintained that Stepney's total generating expenses for power 
supply were 14d., and yet they were supplying at 1d., or slightly 
under. The linking up under the Bill was very different from the 
linking up proposed by the borough councils. Under that Bill it 
was proposed to link up with the one common source of supply at 
Barking with the various authorised distributors, but the proposal 
of the borough councils was to link up stations which were 
generating at different pressures, and which, generally, were quite 
unsuitable for linking up. 

Answering Mr. SANDERS (for Islington Borough Council), WITNESS 
doubted whether Islington had the capacity on their present site 
for installing a further 40,000-kw. of plant. They might have 
space for 40,000 xw. of generators, but this took no account of 
boilers and other auxiliaries. Islington was one of those places 
with & poor load factor, and, in consequence, it would pay them to 
take the whole of their supply from the County Council and pay the 
charges on their existing capital, and even then supply at a lower 
price than they were now doing. 

In re-examination, WrTNESS said he regarded the Bill as co- 
operative and not competitive. There would be no need for the 
County Council to enter any district and supply the power user 
direct if the local authorised distributors did their duty and 
supplied at a price near to that offered by the Council. Clause 20, 
to which objection had been taken, was the ordinary stand-by 
clause which already existed in the provisional orders of many of 


the authorised distributors who were opposing the Bill. Clause 434, 
to which objection had been taken, provided forthe laying of mains, 
but there was a provision in the Bill for alternative routes by agree- 
ments with the road authorities. Generally speaking, all the 
matters raised in cross-examination had referred to alterations in 
small details, which did not make any difference whatever to the 
principle of the Bill. The whole basis of the Bill wascheap power 
supply, which, as he had repeatedly said, was at present impossible, 
owing to the conditions existing in the stations of authorised dis- 
tributors, and the positions in which they were placed. With 
regard to the present powers which local authorities bad of 
purchasing companies in London, he could not conceive а more 
complicated position. In many cases the undertakings of com- 
panies extended over several areas, which would mean that the local 
authorities would only in some cases be able to purchase the maine, 
and no generating station,and in other cases only thestation, or part of 
one, and no mains. The point had been raised that the transferree 
could offer a very cheap supply in the areas of local distributors, 
and so compete with them until they had practically ruined the 
local authorities’ undertaking; but in this connection the draft 
terms of the lease provided that no agreement could be made for 
any supply to a bulk consumer without the consent of the Board of 
Trade. It had also been suggested that the transferree could amal- 
gamate with one company and so unfairly compete with another, 
when two were operating in the same district; but the way he 
read the Bill was that the only amalgamation which could take 
place was between authorised distributors. He regarded thie 
scheme as unique, and a great scheme for London and surrounding 
districts. 

Replying to members of the Committee, WiTNESS said the pre- 
sent consumption of electrical energy in London was about 50 units 
per head of the population, and on the Continent and in America it 
was about 150 units. He did not look to so high a consumption in 
London as this, and estimated it to reach 100 units. The estimated 
coal consumption at Barking would be about 460,000 tons per annum, 
and it would be possible to generate a certain amount of electrical 
energy for half the consumption of coal now going on in London. 
He thought that any transferree would carry out the acheme'on the 
lines submitted to the Committee. He was not familiar with the 
operations of raising capital by & company, but he knew that his 
figures of capital expenditure were on safe lines. His figures were 
prepared before the change of Council and change of policy, and 
to that extent had not taken into account any rent which the 
transferree might have to pay. He estimated that his figures, after 
paying for depreciation and sinking fund, would return 24 per 
cent. He agreed that certain local authorities who obtained pro- 
visional orders and passed them over to companies had had to 
re-purchase them at а high price. 

On Tuesday Mr. H. F. PARSHALL was called and gave evidence to 
corroborate, generally speaking, as he said, the evidence of Mr. Rider. 
Cross-examined by Mr. Hutchinson, К.С. (for Beckenham, Chiswick, 
Finchley and Hornsey), he said that the loss of the tramway load 
made very little difference, although if they had this load it would 
modify the capital, making it slightly smaller. 

Mr. СожаАВр said he had two other technical witnesses, Mr. Ham- 
mond and Mr. Snell, but ав they would only confirm the evidence 
of Mr. Rider and Mr. Parsball, and not break any fresh ground, 
Mr. Freeman (for the promoters) said they would close their case 
now. Mr. Coward suggested that, to save time, the opposition 
should group themselves, say, the inside areas together, the outside 
together, and the companies together. Mr. Wedderburn approved 
of this suggestion. 

At the resumption of the Committee on Wednesday, the Chair- 
man said :—“ The Committee find that the preamble of the Bill is 
not proved, and we shall report to the House accordingly." 


The North Metropolitan Electric Power Bill. 


Mr. JAMES DEVONSHIRE, director, having the management of the 
company’s affairs, said the company was incorporated in 1900 to 
supply an area of 325 square miles. The Kitson Clause was incor- 
porated in the Bill, and it was also provided that the operation of 
the company’s powers in these districts should be suspended for 
tbree years so that the local authorities might have a chance. 
Nothing was done by the local authorities, and consequently the 
company now exercised their powers to supply energy not only to 
authorised distributors and users, but to traders requiring a supply 
for power purposes in the districts of Tottenham, Edmonton, 
Enfield, Wood Green, and Southgate. The object of the Bill was 
to give them the same powers in the rest of their district. They 
were supplying energy for 32 miles of tramway, and soon would be 
supplying to 50 miles, and this tramway supply gave them a good 
load factor. Witness proceeded to explain the meaning of a 
number of amendments made in the Bill at the instance of the 
Board of Trade, which brought the Bill into harmony with the 
County of Durham Bill of last year. One of the provisions provided 
by the Board of Trade was that the company might supply energy 
for lighting in ап area where there was no authorised distributor. 
They were already giving a supply at id. per unit. In one case 
between 300 and 400 steam н.р. had been done away with and 
electrical energy taken from the company. The River Lea had a 
great attraction to manufacturers because of the water carriage, 
and if they could get cheap power they would take it. They were 
negotiating with one firm now who had applied to the L. C. C. to 
be allowed to build a new floor to their factory. The L. C. C. had 
refused, and the firm were negotiating for a site near their Brimsdown 
station. The company could not call itself an authorised distributor, 


. A Rd Im Moy SB кз 9e ү ж CI ot 


Lobe 


Ba 


* 147 


re —— 


Vol 60. No. 1,544, Јони 28, 1907.] 


THE ELECTRICAL REVIEW. 1087 


77 JJ M EL LA ТИС 


although he took it that in the special district he had referred to 
they bad powers equivalent to those of [ап authorised distributor. 
They could not, however, at present supply to anyone outside the 
gpecial area except those who were authorised by Parliament to 
receive it. There were certain parts of their district where no one 
had power to distribute energy at all—Harpenden for instance— 
and if this Bill passed they would be able to give а supply to that 
district without any more Parliamentary proceedings. The local 
authorities were, however, protected in case they wished to exercise 
their rights later. At present they could do nothing in the 
Harrow Co.’s area without their consent. They wanted to keep the 
Harrow district in the Bill in case they might get consent. 

Sir Dovcias Fox was called, and stated that he was the engineer 
to the North-East London Railway. That company had power to 
erect a generating station, but it would probably be very much more 
to its advantage to take power from the company. 

Prof. S. P. THOMPSON was called, and in answer to Mr. 
Нотсніхвом, said he thought that the petition of the Metropolitan 
Water Board was framed under a misapprehension, because there 
was nothing in the Bill giving new engineering powers.  Electro- 
lytic action could not possibly occur with the high-tension currente 
proposed to be employed, because they were alternating currenta. 

The CHAIRMAN said that with regard to the opposition of the 
Harrow Co., a clause had been handed in by the promoters, as 
follows:—'' Notwithstanding anything contained in the section of 
this Act to which the marginal note is ‘as to supply in special 
districts,’ the company shall not supply energy under that section 
within the urban district of Harrow without the consent in writing 
of the Harrow Electric Light and Power Co." 

Mr. Crease said that the Harrow Co. wanted to be excluded 
from the area. 

Answering Mr. CLEAsE, WiTNESS said he thought the Harrow 
district ought to be included, because a large power company could 
supply more cheaply than a small one. 

Cross-examined by Mr. MacassEv, WITNESS said he was the 
engineer to the Clyde Valley Power Co. which promoted а scheme 
in 1901, and а clause similar to that which the Water Board now 
asked for was given to 40 local authorities. Since then there had 
been experience of high-tension alternating currents, and no case of 
electrolysis had occurred. 

Mr. Murray, chief engineer to the company, replying to Mr. 
Нотснтнвон, said the capacity of the three generating stations of 
the company was 9,700 Kw. They were about to erect a fourth 
station at St. Albans. The Brimsdown station was on the river 
Lea, and had a total capacity of 5,000 xw. Hertford station had 
a capacity of 300 kw., and supplied current in bulk to an authorised 
distributor. They intended shortly to transmit current from that 
station to Ware to an authorised distributor, and, possibly, to 
Hoddesdon. The Willesden station had a capacity of 4,400 xw., 
and an additional 1,500-xw. turbine was going in thisautumn. The 
cost of the three stations was £244,528. They had 75 miles of 
mains. Brimsdown and Willesden stations were linked up by 214 
miles of main. The main carried 10,000-volts pressure, and from 
those mains they supplied nine sub-stations. They had entered 
into contracts, or were about to enter into them, for a large exten- 
sion of these mains. The sub-stations contained 7,000 xw. of trans- 
forming plant. For the year ending December 31st they sold 
7,999,367 units. They did not distribute any continuous current 
anywhere. They had had applications from manufacturers for a 
supply in Wembley and Wealdstone. They felt that no local 
authority could deal with the demand that was likely to arise. 
Witness proceeded to endorse the views of Prof. Thompson with 
tegard to the impossibility of electrolytic action resulting from the 
use of the alternating current. | 

In cross-examination by Mr. CLRHASE, WIrNESS said that of their 
area of 325 square miles, they were supplying approximately half 
the district and three-quarters of the population. Of the 8,000,000 
units supplied, 44 millions were supplied to tramways within the 
area, and 24 millions to Willesden. The prices charged to Willes- 
den varied from 75d. to 107d. per unit. The price for energy for 
tramways connected was a little under 1:44. He considered that 
it was desirable that traders in Harrow should have the same oppor- 
tunities as those in other districts. 

Mr. CrEAsE addressed the Committee for the Walthamstow 
Urban District Council. 

The CRAIRMAN pointed out that under the Companies’ Act of 
1900, there was a proviso inserted giving special protection to 
Walthamstow. The clause which Mr. Clease handed in would 
give the company power to supply electricity for haulage, but it 
would exclude them from lighting the stations of the North-East 
London Railway. 

Mr. Spencer Hawes, electrical engineer, director of the'Harrow 
Electric Light and Power Co., said the company had been at work 
in the district for 10 years. The capital was £78,000, and the com- 
pany provided for all the electrical requirements of the district. 
They supplied for power purposes at 14d. per unit. The North 
Metropolitan Power Co. had the power at present to supply them 
in bulk, and they were now considering whether they would take a 
supply. The North Metropolitan Co. now wished to increase their 
powers во as to be able to supply to persons requiring a supply for 
power. They also sought powers to supply for lighting, and there 
was no precedent for this. The Billactually put the Power Co. into 
the position of being an authorised distributor under the Electric 
Lighting Acts. With regard to the clause which had been offered, 
it would be possible for the Power Co. to start an agitation 
amongst users and so enable them to come to Parliament for further 
powers. 

Answering the Снатвмам, WITNESS produced an offer for the 
North Metropolitan Co. to supply his company in bulk on terms 
which worked out at about 12d. per unit, 


The CHAIBMAN said that as the Harrow Co. wascharging 7d. and 
4d. per unit for lighting, and in а few cases 13d. per unit for power, 
it could not be said that the offer of the Power Co. was above that 
at which the Harrow Co. were supplying. 

The Committee again adjourned. 


On Thursday Mr. C. Н. Мовргчаналм, electrical engineer, was 
called. 

Mr. FrrzaEgRALD: The suggestion put forward by the promoters 
ів that electrolysis cannot be caused by alternating current ?— 
Yes. I heard Professor Thompson, and I do not agree with the- 
view that it is impossible for alternating currents to produce 
electrolysis. е 

Mr. FirzGERALD: In your opinion, as an electrician, is electro- 
lytic action possible with alternating current? — Les. I agree that 
the mains are very well protected, and that the precautions 
imposed by the Board of Trade are very good indeed, but I think 
that attention should be directed not only to the mains, but to the 
sub-stations with which the mains are connected. The system as a 
whole must be considered. If a leakage were to take place at several 
sub-stations the result would be that such leakage, as it took place, 
would be concentrated near to the generating station, and might do 
considerable damage to water-pipes. 

Mr. F1TZGEBALD: The next point made by the promoters is that 
as regards fusion. They suggest that the construction of the mains 
and automatic safety devices prevent possible fusion ?—1 do not 
agree. Safety devices are one of the most unreliable things in 
electrical apparatus. You cannot be sure that they will always 
act. They are intentionally made to allowa certain interval of 
time to elapse, and a hole might be burned in cast-iron pipe in 
a quarter of а minute or less. In the case of high pressure mains, 
if a fault occurs it may be only a mere pin-hole through the insu- 
lation, and where there is a long main it is a very difficult matter 
to ascertain where this pin-hole is, and therefore it is very fre- 
quently a practice to burn out the main at that point with a view 
to making it easy to бра. 

And if a water pipe lay close to it would the great heat burn a 
hole in the pipe ?—Yes. 

Bo far as power companies were concerned, Witness said there 
was at present only a very small experience as to the efficiency of 
the Board of Trade regulations. Power companies had done much 
more in Parliament than anywhere else. The North Metropolitan 
Co. were at present supplying alternating current, but there was 
nothing to prevent them supplying continuous current. He cer- 
tainly thought that a clause for the protection of the Water Board 
was necessary. 

In cross-examination by Mr. Влгғосв Browns, Witness said 
he was formerly electrical engineer at Manchester, and he knew 
that the Lancashire Electric Power Co. got powers in the dis- 
trict and no protective clause was inserted for the Manchester 
Corporation water pipes. He knew that the B. of T. did not put in 
any electrolysis clause into light railway orders. 

Have you got any case where either from a cable like this or 
from a connection with a sub-station electrolytic action has taken 
place ?—No. 

Mr. J. W. WRESTLER, deputy engineer to the Metropolitan 
Water Board, gave evidence as to a main running from Hampton 
through the south of London, alongside which was a telephone 
cable. Everything was all right with the telephone cable until the 
tramways in South London were electrified, and since then it had 
been greatly affected. Witness produced samples of the telephone 
cable, which had been damaged by electrolytic action. | 

In eross- examination, Witness admitted that the current used on 
the tramways was continuous, and it was not carried in a main such 
as that used by the North Metropolitan Co. 

Mr. FITZGERALD addressed the Committee on behalf of the Water 
Board, and contended that, unless the clause asked for was inserted 
in the Bill, the company would be relieved from liability to make 
compensation which existed under the common law. In 1905, when 
the Administrative County of London Electric Power Bill was pro- 
moted, the promoters objected to the clause, but Lord Camper- 
down’s Committee decided that it should be putin. The Metro- 
politan Electric Supply Co. submitted to a similar clause, and there 
had been five other cases in the last few sessions where metropolitan 
electric companies had submitted to the clause. 

Mr. BaLFouR BROWNE said that leakage from mains could not 
take place with the cables of the company, and they had never 
heard of any leakage from sub-stations until Mr. Wordingham came 
into the box. Only in a case of negligence was a statutory company 
liable now, and he submitted that this was how the matter should 
remain, | 

After consideration in private, the CHAIRMAN announced that the 
preamble was proved, and they had decided to insert a clause for 
the protection of the Water Board. With regard to Walthamstow, 
they would strike out Clause 8, which had the effect of allowing 
the matter to stand as under the 1905 Act. As to Harrow, they 
would insert the clause offered by the promoters, which prohibited 
{зеш from exercising any powers in the area of the Harrow Co. 
without their consent in writing. 


Second Reading.—In the House of Commons on Monday the 
following Bills were read a second time: Aberdeen Corporation 
Electricity Bill; Oxford and District Tramways Bill. 


Great Northern and City Railway Bill.—The Select Com- 
mittee of the House of Lords before whom this Bill was to have 
come, has reported that al] opposition has been withdrawn. 
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ELECTBOMOBILE Co., Lrp. v. BBITIsH ELECTRCMCBILE Co., LTD. 


THIS case came before Mr. Justice Warrington in tbe Obancery 
Division on Wednesday, June 19th. It wasan action by tbe plaintiffs 
for an injunction to restrain the defendants from carrying on business 
in a name во like the plaintiffs as to be calculated to deceive. 

Mr. C. A. RussELr, K.C., in opening the case said that in 1900 a 
company called the British and Foreign Vehicle Co. was formed, 
the principal promoter being Mr. Chamberr, who was now tte 
managing director of the plaintiff company. In January, 1902, it 
changed its name to the British Electromobile Co., Ltd. In October, 
1902, the Lusiness was sold to the plaintiff company. At that time 
there was in existence the London Electromobile Syndicate. But 
the word electromobile was written in two words, and as that com- 
pany did business in a cheaper kind of car thanthe plaintiffs, it did 


not matter much to the plaintiffs, and, moreover, that company had. 


now practically ceased to exist. The defendant company was 
formed on April 8th last, and they proceeded to do business in cars 
suitable for the town and in the wert-end of London where the 


plaintiff's carried on business. The learned counsel contended that. 


tbe similarity of name was calculated to do the plaintiffs а great 
deal of harm. 

Lord MoxTAGv, afterwards examined by Mr. RussEIL, K.C., 
said he was one of the vice-presidents of the Royal Automobile 
Club, editor of the Car Illustrated, and chairman of the Parlia- 
mentary Automobile Committee. He was well acquainted and 
closely connebted with the motor-car industry. Except the plaintiff 
company, he knew of no other firm manufacturing electric cars 
which described its cars as electromobiles. 

Cross-examined by Mr. ATKINS, K C., Witness said the plaintiff 
company came into existence in 1902. He had not heard of the 
word electromobile being used before 1902, but it might have been 
used in America. Electromobile was descriptive of sn electric car. 
Up till 1902 the word electromobile was used in the generic sense, 
but since then 1t had acquired a special meaning and was applied 
to one particular kind of car. 

Mr. T. G. CHAMBERS, the managing director of the plaintiff 
company, also gave evidence generally corroborating the evidence 
of the last witness. 

In the result Mr. Justice WaRRINGTON said that the word 
electromobile, like other equally barbarous words, had a limited 
meaning. It was not part of the English language, but it was 
part of the language used in this country to describe a vehicle 
driven by electricity. He considered that the plaintiffs had not made 
out their case, and in these circumstances there would be judgment 
for the defendanta, with costa. 


ELECTRICITY IN MINES: TEST ACTION АТ FIFE. 


A FATAL accident caused through an electric coal-culting machine 
led to a test case being raised by the Home Office. The complaint 
was against Thomas Borland, jun., Kincardine-on-Forth, certificated 
colliery manager, of the Kincardine Coal Co., Ltd., owners of 
Hawkhill Colliery, and set forth that he, having about the month 
of October, 1906, installed and used, or permitted to be installed 
or used, in No. 1 pit of said colliery, an Anderson-Boyes” con- 
tinuous-current electrical coal-cutter, with relative trailing cable 
and conductors, by which a fatal accident was caused on December 
24th to David Hunter, miner, 

1. Did, during the period between October, 1906, and May, 1907, 
neglect to have a competent person on duty at said mine when 
said machinery and apparatus was in use, and to have all the 
persons appointed to work the same instructed in their duty and 
competent for the work that they were set to do; 

2. Neglected to have the trailing cable heavily insulated, in 
respect that the intulating material was only 041 of an inch thick, 
whereas it should have been not less than 062 thick, and also 
neglected to have said trailing cable for about 18 in. from the 
cutter protected with leather lacing or other effective covering ; 
and 

3. Neglected to have substantially burhed by insulating bushes 
four holes in the middle motor casing of the cutter, through which 
holes there passed an unarmoured electrical cable or wires, whicb, 
instead of being covered with insulating material, were covered 
with cotton only, and drawn into india-rubber tubing. 

A plea of not guilty was tendered. 

The man who was working at the coal-cutter when the accident 
occurred explained the steps which he took when it became known 
that the machine and the wire rope had become "alive." He left 
the machine to find a dry prop with which to knock off the switch 
handle of the machine. Another workman stated tbat nothing had 
gone; wrong with the macbinery untilthe accident in question. 
John Menzies, electrician, Wishaw, said the accident was due to 
the wiring and the cable becoming exposed and comirg into con- 
tact with the metal. The coal-cutter and wire rope then became 
charged. In his opinion a strain had been put upon the cable and 
caused the covering to tear. In cross-examination, he admitted 
that it was quite possible that the accident could be traced to 
carelessness on the part of the workmen. Alex. Anderson, electrical 
engineer, Motherwell, one of the firm supplying the coal-cuttere, 
said they had endeavoured to bring the machines and electric 
cables as much within the rules as was possible. 

The IR SPECTOR OF MINES, in the course of his evidence, beld that 
if the bush had been insulated as ordered by the rules, the accidert 
would not have happened. It would have required a man with 


electrical knowledge to have discovered tbat the insulation was 
worn through. 

GILBERT Scorr Ram, electrical expert in the Home Office 
Factory Department, stated that in his opinion the four holes in 
the motor casing were not bushed according to the rule. He stated 
further that the insulating of the trailing cable at the colliery was 
thinner than tbat of ordinary cable. Cross-examined he said it 
was lucky there had only been the one accident by the method of 
busbing complained of. If the machines were kept on running 
under the same conditions, he would not be surprised if there were 
more accidents. 

Examined for the defence, James Bovp SHIELD, electrical and 
mechanical engineer, said that bis firm. Anderson, Boyes, & Co., 
had placed 117 coal-cutting machines rimiler to tbe one at Hawkhill 
on the market, and until that prosecutiou he never beard a sug- 
gestion as to there being anything deficient in their construction. 
In practice the trailing cable insulation had been found sufficient 


. and eafe. 


ARCHIBALD JOHN Нераксоск, chief engineer, Henley's Telegraph 
Works Co., London, by whom the cables were made, said the cable as 
supplied to the Kincardine Coal Company was good for 620 volts, 
while it was only run at 450. The rubber tubing answered the 
purpose of a bush, and was a busb, in fact. Archibald Smillie, 
colliery manager, New Cumnock; James Douglas Allan, Clyde 
Valley Power Company; Daniel Burns, mining engineer and 
lecturer, Glasgow Technical College; Nigel Cohen, electrical engi- 
neer, Dunfermline; and Robert Rae, electrical machineman, 
Motherwell, were all examined, and agreed that the rules had been 
observed at Hawkhill. Three employees spoke to the instruction 
and the competence of the men engaged on the machine. 

The SHERIFF intimated that he would give his decision on the 
28th inst. 


Hiscock v. IRWIN. 


Ат the Wandsworth County Court on Monday, before his Honour 
Judge Russel), the case of Hiscock v. Irwin came on for hearing, it 
being an action brought by an electrical engineer to recover from 
the defendant, who was described as of 303, Essex Road, Islington, 
the sum of £70 odd, balance of an account for installing the electric 
light in some flats over business premites at Neal's Corner 
Hounslow. 

Mr. Rorkill, K.C., and Mr. Morle were counsel for the plaintiff, 
and Mr. Edward Morton, barrister, was for the defendant. 

In the course of his opening, Mr. HRoskILL said this was the 
re-trial of an action brought in that Court in January last against 
Mr. Edward Neal, of Geneva Cottages, Kew Gardens, and the 
present defendant, Mr. William Irwin. His Honour then gave 
judgment against Neal, and ordered the plaintiff to pay Irwin's 
costs, Neal to repay them back to plaintiff. Neal appealed to the 
Divisional Court, and the appeal was allowed, Justices Phillimore 
and Bray ordering the re-trial of the case as between plaintiff and 
Irwin, reserving to his Honour's discretion the question of the 
plaintiff's costs of the first trial. and of the appeal, and of Neal's 
costs as against Irwin. The Divisional Court left the case in a very 
unsatisfactory condition, but he (Mr. Roskill) contended that Irwin 
wasliable. He did not know whether his Honour bad any recol- 
lection of the original action, but it was brought by a sub-contractor 
for electric lighting work, Irwin being the contractor and Neal the 
building owner. In the contract between Neal and Irwin prc- 
vision was made for £150 for electric light and bellr, the specifica- 
tion being got out by Mr. Davir, the builder's architect. Irwin 
himself tendered in June, 1904, the epecification being for electric 
light fittings, lampe, and so fortb. The sum of £150 was to be the 
prime cost of electric lighting and bells. 

Mr. Morton said that only bells“ was mentioned in the 
original. 

Mr. RoskKILL said that the item for bells, viz., £17, was so small 
that it was obvious that prime cost, £150, could not have referred 
to bells alone. 

Mr. Morton said he was not contending that 16 was, but the 
specification said £150 prime cost of wiring electric light." 

Mr. Козки went ор to say that Irwin tendered, but his tender 
was refused. Hiscock also tendered and did the work, and there 
was no suggestion that the work was not well done. Irwin and 


Neal were now at litigation, and the other day they were before: 


Mr. Justice Joyce. His (the learned counsel'e) eubmission now was 


that the plaintiff was entitled to every penny Mr. Davis had 


certified, and that Iewin had по power to dispute it. 

His Honour said it was an extraordinary state of affairs. 

Mr. HoskiLL said it was a very unsatisfactory state of affairs for 
the man who had done the work, and had not been paid. But for 
the pending litigation between Neal and Irwin, his Honour would 
never have teen troubled with the case.. Irwin was suing Neal for 
£555, and Neal was counterclaiming £1,445, and included in Irwin's 
claim against Neal was the whole £150 for the work now under 
discussion. Apparently it was disputed that Davis had authority 


to issue the specification for this wiring and fitting. In September, ' 


1904, Davis wrote to Irwin asking him to pay Hiscock £75 on 
account of the work of electric lighting and bells,” but the point 
was now being taken that іп the old estimate only bells“ was 
mentioned. On September 16th, however, Irwin sent Hiscock a 
cheque for £75 on account of electric lighting work,” and in 
his receipt Hiscock mentioned “electric lighting and bell work.” 
Irwin subsequently wrote, saying he had given no order for the 
work, and referring Hiscock to Neal, and it was at the suggestion 
of Irwin’s solicitor that Hiscock sued Neal, and if he failed he was 
ќо sue Irwin. There was a mass of authority for saying that if 
an architect certified that a person was entitled to payment 
unless there was fraud the person was entitled to pay ment. 
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Mr. Мовтом contended that there was (no, authority ton the 
Pour RosxiLL said Neal would swear that he had paid Irwin the 
full amount of this specification, therefore Irwin was bound to pay 
Hiscock. He should ask his Honour to find that Davis was the only 
perron who could dispute the payment, and that the plaintiff was 

ntitled to judgment. | 

i ALFRED Boo, manager to the plaintif Thomas Hiscock, 
electrical engineer, of High Street, Hounslow, formally proved that 
their tender was accepted, and that the work was completed in. 
1905, when an account was rendered to Irwin, who had paid £75 on 
account. КЕ 

By Mr. Morton: The total of his account for wiring and bella 
was £151 1s. 9d. There were four three-light electroliers at 308. 
each, aud 56 one-light brackets at about 13s. each. 

Mr. WILLIAM Davis, M.LC.E., and architect, spoke to the 
acceptance of Hiscock's tender, which was gone through by Neal, as 
was Irwin's. 

Mr. RcskiLL: What is the meaning of electric wiring? 

Mr. Мовтон objected, and 

His Honour upheld the objection. 

In cross-examination, WrrNESS said that at Hounslow the wiring 
did not belong to the landlord and the fittings to the tenant ; they 
all went together. It was true that witness had become the tenant 
of one of the flats in question. 

His HoNoUR observed that this was commented on by Mr. Justice 
Phillimore. | 

EpwABD NEAL, in giving evidence, said he had paid Irwin £6,000 
and was claiming the return of £1,400. Irwin had received the 
amount due to Hiscock for this work. 

Mr. Percy Ryorort, electrical engineer to the Hounslow and 
Heston District Couucil, stated that “ electric wiring was a short 
terms for an electric installation, including fittings and bells. 
Witness had examined the fittings supplied by the plaintiff, and 
allowing a fair margin of profit he thought they were worth 
£29 ge. 11d. 

By Mr. Мовтон: Hiscock was a contractor, and witness was not. 

This closed the plaintiffs case, and 

Mr. Morton said he did not propose to call any evidence. 

Mr. RoskEILL submitted that it was an undefended action. 

Mr. Monron said the point he wanted to take to the Court of 
Appeal was that there was no case reported which fixed a con- 
tractor with liability where an order was given by an architect 
T not by the builder himself. Не suggested that Neal was 

e. 

His Honour said that could not be entertained for one moment, 
in view of what had occurred in the Divisional Court. 

In giving judgment, His Honour said the logical result of the 
decision of the Divisional Court was that Irwin must be liable. 
There was ample evidence of Davis's authority, and he found for 
the plaintiff for the fcll amount claimed. He refused to allow the 
plaintiff the costa of the appeal, but he gave him the ccsts of the 

action, and of that day's trial. 


— 


DisPUTED Loan. 
Ат the Edmonton County Court on Wednesday last week, Rodney 
H. Molesworth, of Brackenstone, Pembury, Kent, sued Stephen 
Horwath, an elecfrical engineer, of Woodside Gardens, Bruce 
Grove, Tottenham, for £80 money lent. Each party was repre- 
sented by counsel. Plaintiff and defendant were formerly asso- 
ciated as directors of a company for the manufacture of electric 
incandescent lamps, which has been re-constituted under the style 
of the Britannia Electric Lamp Works, Ltd. The plaintiff 
advanced the £80 in September, 1905, at a time when the defen- 
dant was being pressed under a bill of sale. The defendant 
admitted that he had the money, but he contended that the 
plaintiff released him from the debt in connection with a share 
transaction wherein additional money was brought into the com- 
pany. The plaintiff, who said that һе put £500 into the company 
when he joined it, and who has now left it, denied this. | 
Judgment was given for the plaintiff for the amount claimed. 


TAYLOR v. DUBLIN UNITED Tramways Co., Lrp. 
Тнв case was heard at Dublin last week. Plaintiff claimed £2,000 


damages for personal injuries caused by the alleged negligence of 
the servants of the defendants by reason of a trolley pole striking 
him while he was a passenger on one of the company's cars. He 
further claimed £2,000 as Special damages owing to the circum- 
stance that since the accident he had lost his position as clerk in 
the employment of Mesers. J. H. North & Co., and was unable to 
do any work. The defendants denied the alleged negligence, and 
Submitted that the damages sued for were not the reasonable or 
probable result of the acts complained of. The accident occurred 
on the morning of October 17th. 
The jury found for the plaintiff, and assessed damages at £550. 


— + 


SToPPING ELECTRIC CARs. | 

Мв. Ввосонтон, a. Carlisle solicitor, on Monday, raised a point 
of considerable interest to tramcar passengers, in а summons 
directed against the Carlisle Electric Tramways Co. The question 
was: must a tramcar conductor stop bis car whenever requested ? 
Mr. Broughton contended that legally he must, and his summons 
was against the driver who had refused to do so. On the other 
hand, the company held that they were only obliged to stop at 
the pests indicating stopping places. The magistrates upheld Mr, 
Broughton's view, and ordered the defendants to pay the costs. 
Mr. Broughton said he would continue to summon them if they 
refused to stop. - 


CORRESPONDENCE. 


Letters received by us after 5 p.m, on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


The Electrical Trade. 


I notice that your correspondent, “ Agnostic,” in his article 
on the above, makes the primary deduction that the remedy 
for the existing stagnation is to “support the contractor.” 
He states :— 

* If the manufacturers and central station engineers will 
recognise the value and status of the contractor, and loyally 
support him, it will eventually tend to the ultimate advan- 
tages of both and aid in the reconstruction of the retailing 
branch of the business on a sound basis.” 

What efforts do the contractors make to support them- 
selves ? 

Probably by this time “ Agnostic” will have read the 
report of the Contractors’ Association showing what a 
healthy ( ?) state that body is in and how it is working for 
its own salvation, and—on his showing—therefore for the 
salvation of the electrical industry. 

I hold no brief for the manufacturers, who have—as he 
states—surreptitiously or otherwise usurped the position 
which should legitimately be held by the contractors, but 
surely * Agnostic" would not, as his article leads one to 
suppose, vote that the manufacturers should stand aloof and 
allow their interests to be solely in the hands of such a body 
as the contractors. For what has happened, is happening, 
and likely to happen so far as the contractors are concerned ? 
Instead of making a dead set against the encroachment of 
cheap foreign manufacturers, they have fallen into the trap 
and pandered to them to an extent which has become disas- 
trous to the whole of the electrical community. If their 
idea was to popularise electricity as а commercial commodity, 
and at the same time obtain the best pecuniary resulta for 
themselves, surely the game has been overdone. 

Then why cast all the blame on manufacturers and con- 
sulting engineers, who, by the action of the contractors, have 
been forced (I venture to make а general statement) very 
much against their will to follow the lead ? 

Fortunately there still remain some manufacturing firms 
who have throughout fought against this disastrous policy 
and maintained, through good report and ill, a standard of 
excellence at fair and profit making-prices. (These are the 
firms who are able to weather the present rough times, and 
When the great revival comes about will, undoubtedly, reap 
the reward of their efforts by a good participation in the 
improved trade). 

‘These are the firms, who, if the contractors would only 
have seen it, and would only see it, have tried to support 
him through thick and thin, for what more support could 
they give him than supplying the best materials which, by 
their installation in a workmanlike manner, reflect credit on 
every branch of the trade. And again, it must not be over- 
looked that the cheapness of an installation does not lie in 
prime cost, but in the quality of the material and workman- 
ship supplied to ensure subsequent satisfactory working to 
the client, and thus secure his valuable recommendation—the 
best advertisement a contractor could desire. 

What consumer of electricity would gramble, or rather, 
would have grumbled, if he could have this point thoroughly 
instilled into him? For, presumably, where electrical 
installations can be afforded, a few pounds more or less at 
first cost would not make material difference. 

Have the contractors made systematic and organised 
efforts to bring this about? No! By their failure to trust 
each other, and to eliminate from their ranks the unqualified 
and ignorant individuals who have crept in, in the mad 
scramble to get a job at any price (and get out of it anyhow), 
they have so imbued the consumer with the idea that 
primary cheapness is the essence of the contract, that even 
reputable contracting firms, of whom I am pleased to agree 
with “ Agnostic” some are still left, find themselves com- 
pelled to fall into line with the general run. 


Why revile the consulting engineers ? Allowing for all 
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their “ fads and divergence of views, I venture to say that 
а very small percentage of contracting firms would be capable 
of carrying out an installation of any size without the 
guidance or under the direction of these gentlemen ; and if 
these have to some extent become imbued with the cheap- 
price creed, it must be admitted they were not the prime 
instigators ; the contractors, as I assert again, by their 
persistence in putting in such ridiculous prices for competi- 
tive tenders, having forced the position, else how do we 
account for variations of 100 per cent. in the figures of firms 
tendering to the same specification ? 

One point in favour of the consulting engineers is 
frequently lost sight of. Although they accept in a good 
many instances the lowest price, this is very often compulsory 
to them—notwithstanding their advice to their clients as to 
the better value which could be given at slightly increased 
cost—the demon of “ cheap price” having been fostered to 
such an extent that very often the client knows almost toa 
penny what he can get an installation for, based on the 
present standard of prices, and not recognising that the 
after-part is far more important to his convenience and 
pocket than consideration of prime cost. 

Another point for the consulting engineers is that, by 
virtue of their social position, they have opportunities of 
promoting, by persuasiveness or otherwise, trade amongst 
society to which the contractor would be denied the right of 
of entry—i.e., as regards taking the initiative. 

Then why revile the consulting engineer? No! The 
contractor should make more effort to support himself by 
his earnest, endeavours to get the consumer to appreciate the 
difference between good and inferior material, and I am sure 
no one more than consulting engineers and manufacturers 
would be more willing to loyally back him up. 

It is “never too late to шера”; and if the electrical 
industry in this country is to experience an approach towards 
the more prosperous days of the past, it is necessary that 
contractors should do something towards supporting them- 
selves, and not look upon the present agitation as so much 
clap-trap, permitting themselves still to remain in a state of 
calm indifference towards the vital cause of the position. 


Hopefal. 


I have been much interested in the correspondence 
appearing under the heading of “ Electrical Trade.” Your 
correspondent who signs himself A Livelihood and a 
Little Over," hits the nail hard on the head when pointing 
out the weakness of contractors whose profit on a wiring 
job really consists of what they can make on “ the fittings.” 

This is becoming quite а common occurrence ; and in two 
instances that recently came before my notice the contractors’ 
clients purchased their fittings through another source, and 
had them fixed by a third firm. 

The contractors in these two instances apparently lost on 
their wiring. 

We are all accustomed to Jerry wiring in “all its branches," 
and it is pleasing to see some of our station engineers waking 
up to the fact that there are ** Jerry ones" in their midst, and 
the only sensible way to weed out these undesirables is to en- 
force stringent wiring rules and tests and not to leave the 
last item to Juniors, who are too often interested parties. 

Your correspondent, who, by his title, apparently ekes out 
a bare existence, mentions the contractor in the old days 
as the sole source of supply “from a binding screw to an 
* A' Gramme dynamo." "There is no doubt that his state- 
ment is true and the contractors have themselves to thank 
for the change—their motto has been of late уенгв, buy the 
cheapest and sell the dearest—that is to say, it does not 
matter a straw that the (Gramme dynamo is the best unless, 
according to the contractor, it is the cheapest, or, in other 
words, leaves the largest margin of profit. 

The fear of further trespassing on your space prevents my 
giving some interesting instances of “cutting prices” and 
the results, but in closing I would point out that the poor 
consumers who really suffer at the hands of such contractors 
deserve not only our sympathy but also the protection of the 
station engineer, or some qualified person who is above 
suspicion, and who insists on the binding screw and dynamo 
referred to being the best of their kind, 

Satisfaction. 


I thoroughly agree with the article by '* Agnostic” 
regarding the state of the electrical trade, and there is no 
doubt that it is at present in а most disorganised (or as “ An 
Interested Spectator" prefers to put it, drunken ”) state. 

Take almost any other trade one can think of and there 
is some sort of organisation ; other trades generally being 
divided by distinct demarcation into manufacturers, whole- 
sale houses and retail houses, and it is practically impossible 
for anyone outside that particular trade to buy from the 
wholesale houses, much less from the manufacturers. This 
is legitimate and organised trading, but it does not hold in 
the electrical trade. In my opinion until some such system 
as this is rigidly adopted in the eiectrical trade it will con- 

tinue in its present demoralised state. At present if а man 
thinks in bed one night that an electric motor would save 
him money on certain of his work, when he goes to business 
the next morning he finds representatives of manufacturing 
firms, agents, contractors and wholesale houses, as well as from 
the supply company, waiting for him, each one trying to cut 
the other out. The buyer begins to think himself a little 
king and he thinks that if he waits long enough and lets 
these people cut at one another long enough, he will get the 
motor for nothing. If he is wise he can undoubtedly get 
the motor for next to nothing. I will admit that I cannot 
see а means of bringing about any better organisation of the 
trade, but it appears to me that the only body which could 
take the matter up is our Institution. 

In connection with this subject some of your readers have 
been decrying the consulting engineers, but in my opinion 
a consulting engineer is in many cases necessary between 
buyer and contractor; and if the consulting engineer knows 
his business, is honest, and is able to divide up the contract 
into suitable sections, so that each section can be bought in 
the cheapest market, the consultant can more than save the 
buyer the fees paid to the consulting engineer. Where, 
however, the consulting engineer simply hands over the whole 
Job and responsibility to one firm, then he is shirking his 
responsibility and the buyer could have done just as well 
himself and saved the consultant’s fees. I know many keen 
buyers who know what they want, will have nothing else, 
and are not afraid to buy in the cheapest market. These 
men in many cases more than save their fees or salary in 
buying alone, and it is a pleasure to deal with them. 

I trust for the sake of the profession that something will 
be done to improve the present ** drunken " state of the trade, 
and feel sure that your discussion is of great interest to the 
whole of the trade. 

Richard C. Dieppe, A. M. I. E. E. 


London, S. E., June 22nd, 1907. 


I have read with much interest the recent correspondence 
appearing in your valued paper upon the above subject. 

Many interesting points of view are therein revealed, but 
most of them, I think, can but be considered as secondary in 
an attempted explanation of the present state of the elec- 
trical trade in this country. 

It may be a fact that there is not sufficient home business 
to fill and keep constantly going all the large factories now 
established; but looking at the figures constituting the turn- 
overs of some of our leading companies (including, of course, 
a certain amount for foreign business), it is, I think, evident 
that, with prices on a fair basis, a considerable dividend- 
paying profit would be made, instead of, as at present, 
either a loss or not even sufficient to cover depreciation. 

Over-capitalisation, with the consequent need of large 
turnovers and considerable profits wherewith to satisfy 
shareholders, has resulted in an insane cutting of prices down 
to, and below, costs, and herein I think is to be found the 
chief cause of the present difficulty, which can be summed 
up in a few words, z.e., inability to make money. 

Why cannot, as has many times before been suggested, 
the heads of our large manufacturing companies consult 
together and endeavour to devise some workable arrangement 
whereby a fair margin of profit would be added to costs? 
There should be no difficulty in doing this, and, under such 
a scheme, the chief factors in the fight for securing business 
would, in the majority of cases at least, be reduced to practi- 
cally two, 1.6., (1) low works’ costs, and (2) merit—fair 
conditions under which anyone could work. 
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While the influence of the consulting engineer has un- 
doubtedly had a great deal to do with hindering standardisa- 
tion, yet, under some such arrangement as above mentioned, 
all their whims (and they are many) would not prevent a 
fair return being secured to the manufacturer, whicb, after 
all, is the chief consideration. | | 

The neglect of contractors (and I assume by this term 1в 
included the large body of retailers), has been advanced as a 
factor in preventing a greater development of the industry. 
This may be true to a certain extent in the case of small 
supply articles, büt is, I think, hardly applicable to the 
larger lines of apparatus which form the bulk of the business, 
and which are not handled by retailers. 

It can hardly be disputed that we should, in. а measure 
at least, gain by imposing a protective tariff on foreign 
manufactured articles, ав, in addition to keeping out a large 
quantity of cheap foreign goods, we should at the same time 
have a strong argument with which to bargain for better 
terms in entering markets which are now absolutely closed 
to us, due to the exercise of this principle by other 
countries. | 

It. is, indeed, high time that those who have such large 
vested interests in their hands should stir themselves, and 
endeavour to place this, the youngest and one of the most 
promising of our industries, оп a proper paying basis, and 
thus render to the shareholders (in whose employ they are) 
some return for investments. 

As long as the present insane policy of manufacturing 
goods to give away is followed, no great improvement can be 
looked for. 


Sane Competition. 
June 24th, 1907. 


The Literary Engineer. 


With a certain portion of the editorial remarks upon my 

letter which appears in this week's issue of the ELECTRICAL 
REVIEW, I quite agree. The unread man ів almost necessarily 

of narrow mind, but it by no means follows that he has not 
therefore anything to say, nor that, though he may not be 
able to say it in even rearonably good English, he should not 
be allowed to say it. In engineering work, the unread man 
is the practical man, and I think all of us are only too 
anxious te know what the practical man’s views are upon 
every question that arises. The practical man’s views of 
what is possible, and of the methods of dealing with 
difficulties that will arise, will often be incorrect, but his 
experience, within his own limited range, must be correct. 

On the other hand, I claim that you are in practical agree- 
ment with me. What I am pleading for is reasonably gocd 
English ; what I am objecting to is pedantically pure 
English. I think it will be the common experience that 
pedautically pure English is very often almost unreadable. 
It ig like reading a foreign language. Take Herbert 
Spencer and Browning, for instance. Admittedly they are 
masters of English, and they have very numerous 
worshippers, yet everyone knows that most of us leave them 
severely alone, merely because we have not time to think out 
what they mean. Huxley and Tyndall, on the other hand, 
whom I believe I am correct in saying did not always 
write purely grammatical English, are noted for the manner 
in which they are able to convey their meaning to their 
readers, and for the enormous good they have done thereby, 
in the advance of Science. 

But the columns of your own issue of June 14th contain 
а case, strikingly illustrative of the point I wish to make, in 
the letter of Mr. Elliott, criticising the article of Мг. “ Ben 
Frank,” and your editorial remarks thereon. It is just that 
pedantry, the objection to the use of the term sliding rail, in 
describing a well-known apparatus, in place of slide rail, 
and similar cases, that I am protesting against. In your 
editorial remarks you gave several instances of words, such 
as eating-house, that are not grammatically correct, but are 
commonly used. I would suggest another which bears more 
directly upon the subject, viz., skating-rink. I imagine 
that even the most pedantic purist would not imagine that 
when one talks of skating-rink, one means a rink that 
skates. 

I take the ground that the use of language is to convey 
meaning to readers or hearers, and that the language which 
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most readily and quickly conveys that meaning, is the best 
language to be employed, and 1 farther take the ground, 
that pedantically pure grammar very often does not fulfil 
those requirements. | | 

In my view, the engineer who writes should strive to 
attain the same object, in his line, as the novelist does in his. 
The novelist whose characters live, is the one, to my mind. 
who best fulfils his proper function. In “ Painted Rock, 
for instance, the characters lize. One can see the two candi- 
dates for the office of City Marshal of Painted Rock 
mancuvring to arrest each other. One can sve the two 
bullies facing each other in the saloon in “ Painted Rock. 
Similarly one can see the parts of the human body described 
by Huxley, and the experiments described by Tyndal, and, 
to my mind, that is the object to be attained. 


Sydney F. Walker. 
Bath, June 24ih, 1907. 


Electrically-Driven Cement Works. 


My attention has just been drawn to the letter signed 
„Alfred S. L. Barnes" which appeared in your issue of 
May 31st. The question raised by Mr. Barnes is of no great 
importance, but is yet of some interest: Which was the 
first cement works in the kingdom to be electrically-driven 
thronghout 7 

Your readers will remember that tbis honour was claimed 
(in an article which you published recently) on behalf of 
Messra. Casebourne, of West Hartlepool. Mr. Barnes, 
writing from Gibraltar, referred you to an installation which 
he erected in Kent about seven years ago. It is a pity that 
he did not give the name of the firm referred to, since this 
is not a manufacturers’ quarrel as to the quality of goods. 
but a mere question of fact. 

Should I be wrong in supposing that this firm is the 
Wonldbam Cement Co., near Rochester? If so, І would 
ask Mr. Barnes (in view of bis statement that ‘ everything 
was clectrically-driven throughout, even to a lift and au 
electric locomotive ") : Was the washing, slurry-grinding, and 
clinker-grinding plant so driven? 

Also, in your issue of last Friday was published a letter 
from Mr. Frank P. Spicer, in which attention is drawn to 
the fact that, in 1900, Messrs. Mather & Platt supplied 
complete electrical equipment for a cement works at 
Swanscombe. 

I am cognizant that here again the Rotary-kiln plant is 
driven electrically, but am uncertain whether this method 
extends to the plant for washing and grinding. Perhaps 
the above-mentioned gentlemen will kindly reply. 

Otherwise honours must remain with Messrs. Case- 
bourne. 


H. T. 
June 24th, 1907. 


Wiring Cost of Small Houses. 


[ am sorry to see the letter from Mr. Jackson in your 
current issue, because 1 think it will be acknowledged from 
the following remarks that in addition to the absence of 
stringent regulations and hampering conditions, local con- 
tractors are treated exceptionally well. 

As against Mr. Jackson's statement that contractors have 
lost orders through this department, I have to say that 
during the past few months over 100 jobs, canvassed for 
and obtained by this department, and at ite own expense, 
have been given out to contractors, and only in one case 
has а job been given to a firm outside the borough. The 
majority of these jobs being on the hire-purchase system, I 
can вау that practically none of them would have been 
carried out at all had not the Corporation's hire and hire-pur- 
chase system for wiring, motors, and apparatus been in 
existence. Mr. Jackson's statement, therefore, is an 
absolute misrepresentation of the facts. 

A contractor canvassing and obtaining a consumer upon 
the hire-purchase wiring system gets the job without com- 
petition if his price is within reason. 

The Corporation have powers to do wiring, make and sell 
apparatus, &c., and members of my Committee have pressed 
me to commence a wiring department ; but, with the excep- 
tion of small jobs under about £5, where the expense of 
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going over the job with two or three contractors for prices 
18 out of all proportion to its value, we have not commenced 
a wiring department purely out of consideration for the 
contractors; even in cases of motors on hire, the wiring is 
sub-let by us. 

You can take it from me that we do not make it a practice 
of giving metallic filament lamps away. I have not, and 
would not under any consideration whatever, promise not to 
sell metallic filament lamps, they are of such vital importance 
to us that we shall endeavour by every means in our power 
to control their use in our district. We do not make a 
practice of selling carbon lamps, we sell and maintain arc 
lamps and metal filament lamps, fittings, fans, heating 
apparatus, but at the full trade prices, as the sale of elec- 
tricity cannot be carried on without them.' 

As regards cutting, I know of no case where we kave taken 
the work out of a contractor’s hands, unless he was making 
a mess of it, or for some other equally good reason, but 
where we are directly up against suction gas for power, or 
the gas company for lighting, we allow nothing and no one 
to stand in the way of electricity going in. 

I repeat I am sorry Mr. Jackson thought fit to write as 
he did, because we have done, and are doing, our best to 
assist and co-operate with local contractors. 


A. Hugh Seabrook, 
Engineer and Manayer. 


Stratford, June 24th, 1907. 


Making Calcium Carbide in Ireland. 


There are many isolated water-powers of about 100 H.P., 
but not much more, at present utilised for supplying electric 
light to country towns from dusk to midnight. With a 
view to increasing the earning capacity of such a water-power, 
it is desirable to procure a load that would utilise it during 
the daytime, and consisting of a manufacturing process 
carried out on the premises. 

Perhaps Mr. W. Antrobus would kindly supply particulars 
of the above to one who cannot just now avail himself of bis 
kind invitation. 

Querist. 


` “ Booster ” wishes to hear of any installation of sewage 
sterilisation by means of electricity at present in use.: 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


TWELFTH ANNUAL CONVENTION, 


THE opening meeting of the Convention on Tuesday 
took place at the Town Hall, Sheffield. The members and 
visitors were welcomed by the Lord Mayor, Alderman R. 
Styring, who referred to the good work carried out by the 
Association and by its President in connection with the 
Sheffield Electricity Supply Department. He remarked that 
electricity was destined to play an important role in connec- 
tion with local industries, particularly steel making: it 
was, however, locally subject to very severe competition from 


gas. 

Mr. Fedden, after having thanked his Lordship on behalf 
of the Association, read his presidential address, Alderman 
Pearson (Bristol) returning thanks. We refer at some 
length to the more interesting portions of Mr. Fedden’s 
address in our leading pages. 

Mr. Acland then read his paper on “ Extension of Elec- 
tricity Supply to Outlying Districts," of which we give an 
abstract below. The afternoon was given up to a tour of 
Messrs. Vickers, Maxim's River Don Works, where the 
visitors, among other things, witnessed the rolling of armour 
plates, wheel tires, &c., and inspected the extensive gun- 
making department. As is well known, electricity plays a 
prominent part in the operations of the firm. 

In the evening a largely-attended reception and dance was 
held at the Town Hall by the Lord Mayor. The whole of 
Wednesday was devoted to an excursion to the Dukeries. 


Extension of Electricity Supply to Outlying 
Districts. 

The first paper was read by Mr. R. L. Acland, borough 
electrical engineer, Chesterfield, and dealt with the method 
adopted for economically supplying a small area 1! miles 
beyond the edge of the mains network, and ?! miles from 
the power house. We may note that a description of 
the electricity and tramways undertakings of Chesterfield, 
appeared in our issue of February 9th, 1906, p. 219, and 
that an account of the system explained in the paper was 
published in our issue of September 28th, 1906, p. 502. 
Various systems of transmission were considered, and 
eventually it was decided to utilise the tramway feeders, 
which extended to the district in question and were of 
ample section. The costs of the different methods were 
estimated to be as follows :— 

High pressure transmission with D.C. supply 


m A.C. Supply s 
Low pressure transmission from lighting supply 


traction supply 


£1,770 
£1,560 
£3,500 


(with accumulators) 
Low pressure transmission from traction ‘supply 
direct with voltage regulator ... n £600 

The cost of the local network is not included in these figures. 

Connection is made with the trolley-wire feeder and the 
rails in a feeder pillar, whence mains are taken to a sub- 
station containing a 75-H.P. motor coupled to a 50-kw. 
compound-wound generator. The set is started in the early 
morning by а man who attends to the bearings and brushes, 
recording instruments, &c.; it is shut down at midnight 
by opening the feeder switch in the power station. The 
labour cost thus amounts to only 68. per week, 

On account of the wide variation in voltage on the tram- 
way feeder, it was necessary to provide automatic regulation 
in the sub-station ; for this purpose a Tirrill regulator is 
connected with the generator, and acts on the shunt rheostat, 
rapidly inserting and cutting-out resistance in the shunt 
field circuit, under the control of & solenoid and spring, with 
the result tbat à remarkably uniform voltage is maintained 
on the bus-bars, provided that the silver contacts of the 
regulator are kept in good order. 


£1,720 


DIscussIon. 


The discussion was opened by Mr. GEO. WILKINSON (Harrogate), 
who remarked that the great tramway extension of recent times 
would appear to facilitate such work as Mr. Acland had described, 
if only pressure regulation could be assured. He noted that 
Harrogate saw the first Tirrili regulator introduced into public 
service—it was adopted because it enabled a cheaper generator 
to be used. He thought the author ought to apportion the cost of 
his sub-station feeder between tramways and lighting, in order to 
obtain a correct comparison. His experience was that platinum 
contacts were very necessary with the Tirrill regulator. 

Mr. S. L. PEARCE ( Manchester) doubted the practical economy 
of the arrangement used by the author ; it appeared, from the circuit- 
breaker in use, that some stoppage of supply must cerfainly occur. 

Another speaker doubted the wisdom of putting down the system, 
unless as a temporary measure. If the capital were even doubled, 
it was a small item, and the a.c. transmission seemed a better way 
of dealing with the matter. 

Mr. F. AvroN (Ipswich) doubted whether the system was appli- 
cableas a rule under tramway conditions, especially as tramway 
feeders were designed for average rather than maximum loads. 

Other speakers included Mr. ALEX. Cramp (Croydon), who used 
the Tirrill regulator under abnormal conditions with very satis- 
factory results; Mr. C. TURNBULL (Tynemouth) who advocated 
the use of separate exciters on large units, the exciter fields being 
regulated by the Tirrill device; Mr. V. A. Н. McCowew (Salford) 
who pointed out that 800-Kw. units were controlled by Tirrill 
apparatus at Salford, and that but little trouble was experienced 
with the contacts ; and Mr. Lona (Norwich), who came to the con- 
clusion that when all costs were included and capitalised, a.c. trans- 
mission would probably be as cheap as any other. 

Mr. ACLAND, in replying, said he found that silver contacts (as 
used at Chesterfield) did not wear as long as platinum, but gave 
equally satisfactory results. Ав regards reliability of supply, he 
mentioned that the generator circuit-breaker was fitted with a time- 
limit relay, which got over brief fluctuations. ‘The feeder pillar 
was alto fitted with circuit-breakers connected with a bell on a tram- 
way standard ; the bell-would warn passing motormen to replace 
the breakers. ' Nothing amiss had occurred during the 10 months’ 
run, and only shop lighting was called for. 

In some closing remarks, Mr. FnDDEN said that he had a Tirrill 
regulator at each station, and they were absolutely necessary, 48 
hand regulation was quite inadequate ; but it was necessary to have 
а man to look after the regulator in each case, and be could not 
understand how the Chesterfield regulator worked for 18 hours à 
day without attendance. 


( To be continued.) 
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NEW ELECTRICAL. DEVICES, FITTINGS, 
AND PLANT, 


B.T.-H. Flame Arc Lamps. 


B. T.-H. flame arc lamps are made for 
either continuous or alternating - current 
circuits, and are weather-proof, dust-proof, 
and suitable for outside or inside use. 
They do not give off objectionable fumes, 
and the deposits from the carbons are not 
allowed to reach the working parts. 'The 
differential method of control, with shunt 
and series magnets, is used. The shunt 
magnets are wound with wire having a 
patent enamel insulation, which does not 
deteriorate with heat or moisture. The 
carbons are arranged at an acute angle 
and are fed by gravity. The feediog 
mechanism is simple in construction, and 
| gives close and uniform regulation of the 
WM arc. The mechanical design is strong and 
А ЛЗ? simple, without clockwork, spiral springs 
ИЕ] or stampings. Mechanical and electrical 
18:1 adjustments are easily understood and 

V made. Standard p.c. lamps are made for 
| a current of 8 amperes, and л.с. lamps for 
10 amperes, 50 periods, but lamps for other 
currents and periodicities are supplied to 
order. 

Both А.с. and рс. lamps are made in 
two sizes, one taking 24-in. carbons and 
burning 17 hours, and the other taking 
16-in. carbons and burning 10 hours. One 
line resistance is required for each series 
12 of lamps; it is made of special high 

Y resistance non-expansive wire, wound on 
porcelain cylinders, mounted on cast-iron 

PE bases, and with perforated iron covers. 

{ One substitutional resistance and cut-out 


is needed for each D.c. lamp when the 


line voltage exceeds 230. In case of 


Uh ae 400 


7 32 failure of a lamp from any cause, an 
dE | =) equivalent resistance is automatically 
\ м ” switched in, and the remaining lamps burn 


without interruption. The standard form 
is weather-proof, and arranged for hanging 
directly above the lamp, but they can be 
supplied on brackets for mounting in & 
^ pole base or on a wall. The compensators 
are transformers with single windings, and 
are required for a.c. lamps when the 
voltage is above 120. The primary is con- 
nected across the line, and two lamps are 
connected in series across the secondary. 
Special compensators can be supplied for any usual line voltage or 
number of lamps. 

The globes are of light opalescent glass, 10 in. in diameter, and 
fitted with wire netting to hold the globe together jin case of 
breakage. | 


Nal air 
Fic. 1. В.Т.-Н. 
FLAME Aro Lamp, 


Small Motor-Generator Sets, 


Tue SMALL Power Dynamo & Moror Co., of Old Lane, Open- 
shaw, Manchester, liave placed upon the market a compact motor- 


Fic. 2.—Drrect-CURBENT MoTorR-GENERATOR. 


generator set, consisting of one of their semi-enclosed p.c. motors 
coupled to a semi-enclosed p.c. generator, both mounted upon а 
common bed-plate. We understand that a special feature of the 
machines is the coupling, which combines both a rigid and noiseless 
connection with perfect self-alignment, thus preventing any possible 
strain on the bearings. The set is specially recommended for 
economical cell-charging, electro-plating, copper depositing, &c., 
from supply mains. It can be supplied for any standard voltages 
from 100 to 250, with an output at the generator end of 40, 60, 100, 
150, or 250 watts. The makers are also able to supply the 
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machines, with the same outputs, to work with alternating current. 
They have issued a price-list containing particulars of the sets, and 
they will send copies thereof on application. 


. New Demand Indicator. 


Мв. W. W. LacxiE, chief engineer to the Glasgow Corporation 
Electricity Department, has just patented а new maximum demand 
indicator, which will shortly be put on the market. It combines 
meter and indicator in one case, in this way Saving space and first 
cost. The device may be given any time lag, and can be fitted to 
any motor meter. The arrangement, shown in position in fig. 3, 
and in diagram in fig. 4, consists of a beam A pivoted at р, 
having a plunger в at one end working in a coil c, and a 
small toothed wheel s at the other end. A balance weight w 
slides along an index beam, being moved by a stop x attached by 
à wire to the pinion s. The coil c is connected in series with the 
meter, and on a current passing, the plunger в is pulled down; the 
other end of the beam tilts up, causing the pinion s to gear with 


re 


BOARD Of TRADE UNITS. 


Fic. 3.—GENERAL ARRANGEMENT OF INDICATOR. 


the wheel K of the counter mechanism. ‘This wheel к causes s to 
rotate and wind up the wire with the stop x, which, in turn, 
carries the weight w along the beam 4 until it reaches such a 
position as to overcome the pull of the plunger p, when s falls out 
of gear. The small weight к suspended at the other end of the cord 
unwinds the cord from s, the stop х going back to zero position, and 
leaving weight w in a position corresponding to the strength of the 
current as shown by pointer r on a gradusted scale marked on the 


м 
= 
V 

P 


Fra. 4.—DIAGRAM OF MECHANISM. 


beam. When a greater current goes through coil c, the wheel 8 
gears once more with k, but the cord has to be wound up from its 
former position before the stop N can carry the weight w any 
further. This arrangement gives a time lag, the time taken to 
record any current being practically the same in each case. 
Short-cireuits have no effect on this instrument, and it is said 
to have many other advantages over the thermal type of 
maximum-demand indicator. 


Leltner Electric Ignition and Lighting System. 


We recently inspected а new system brought out by the 
AÀUCCUMULATOR Троа LTD., for use with any motor-driven 
vehicle, for supplying current for lighting, ignition, braking, or any 
other purpose. Essentially it consists of а Leitner variable- 
speed dynamo, an automatic switch and a small battery of accumu- 
lators. The dynamo, which is simply a small edition of the 
Leitner train-lighting dynamo, is of the smallest possible dimen- 
sions consistent with substantial construction and efficiency. It 
is driven either directly or by gearing from any of the revolving 
parta of the vehicle, and furnishes current to a battery at practically 
constant voltage over a very wide range of speed. Its capacity бз 
50 to 60 watts at normal full load, and it is dust-proof, and, as fa 
as possible, fool-proof. When the dynamo is at rest, current is 
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supplied to the lamps, ignition apparatus, &e., by the battery; 
when the vehicle starts, the dynamo excites itself at a very low 
speed, and directly the voltage is sufficient the automatic switch, 
which is actuated by the difference in voltage between the dynamo 
and the battery, connects the two latter directly and puts a resist- 
ance in series with the lamps to prevent their being over-run. The 
apparatus was shown at work, and answered admirably; the 
dynamo cut in at a crawling speed with hardly a flicker, and the 
voltage remained sensibly constant at all speeds, while the lamps 


Ес. 5 — AUTOMATIC SWITCH. 


Fic. 6.—CoONSTANT-VoLTAGBE DYNAMO. 


and the ignition apparatus could be cut off or put on at pleasure. 
The battery is always kept charged, and therefore may be a small 
one and have a long life, but it is capable of running the lamps and 
ignition for two hours without aid from the dynamo. То prevent 
over-charging, it can be cut off in daylight hours, except when the 
engine is to be started up. Absolutely no attention or regulation 
is required, apart from occasional lubrication of the bearings, and, 
rarelv, adding water to the cells. Leitner cells are used, with 
patent bead sp. gravity indicators to show the state of charge. 
The robust construction of the whole outfit is very commendable. 
Besides motor-cars, motor-boats can be equipped, and many uses 
can be suggested for this well-worked-out system. The accom- 
panying figs. 5 and 6 show the dynamo and switch. 


BUSINESS NOTES. 


Twin Lead-Covered Wiring.—In our issue dated 
October 5th, 1906, we described a system of lead-covered wiring 
brought out by Messrs. Berry, Harrison & Co., the object of which 
was to overcome the difficulties appertaining to ordinary lead- 
covered wiring work. The system was described by Mr. E. L. 
Berry before & meeting of the London Section of the Electrical 
Contractors' Association, when certain criticigms were offered by 
the members present. 

The inventors, if the system can be described as an invention, 
have profited by the suggestions and criticisms then made, and 
have also designed several new joint-boxes to deal with various 
wiring arrangements. 

Thus, one of the boxes is for use with two switches which are to 
control one fitting; another, for use when one switch controls four 
wiring points; and a third for use when two switches control 
lights in each of three wiring points. 

One of the criticisms levelled against the system before, was, 
that the brass saddles would not make sufficiently good earthed 
contact on to the lead, and, further, that there was danger of elec- 
trolytic action between the brass and the lead. These objections 
are met by tinning all the saddles and contact plates, and by pro- 
viding an open slot in the top of the saddles which can be filled up 
level with solder, so soldering the clip on to the lead covering, and 
in this way making a perfect metallic joint. 

Joint- boxes, saddles, earthing plates and clips, have been 
standardised, and a special form of lead wire cutters got out, and 
the boxes and their accessories ате now being put on the market 
by the Accessories Manufacturing Co., Ltd. 


Although Messrs. Berry, Harrison & Co. have fitted up several 
installations on this system they are not yet prepared to say 
exactly how the cost of the whole installation compares with other 
methods, such as casing and pipe work. Whilst it is cheaper than 
piping,it way be slightly dearer than casing work, but is considered 
to be а very much superior job. 

Those interested in the system can obtain price list of the 
accessories from the Accessories Manufacturing Co., Ltd., 9 and 10, 
Wells Street, Oxford Street, W. 


Annual Outing.—On Saturday, June 22nd, in delightful 
weather, the annual outing of the employés of BIMPLEX Сонроттз, 
Lrp., took place at Bewdley. There was а good gathering (about 
200), including a fair sprinkling of the company’s district repre- 
sentatives and agents, but the unavoidable absence of the managing 
director, Mr. L. M. Waterhouse, was much regretted. The earlier 
part of the day was taken up by various sports and races; luncheon 
followed, at which the prizes were presented by Mrs. Brooks, the 
wife of the secretary of the company. The party spent the 
remainder of the day in boating trips, &c., on the River Severn. 


Exhibition.—An Ironmongery and Hardware Trades 
Exhibition and Market is to be held at the Royal Agricultural Hall, 
Islington, from July 9th to July 19th. Itis being promoted by the 
Ironmongers’ Federated Association, Inc., who cordially invite 
members of allied trades to visit this their first exhibition. 


Copper.—The mid- monthly report from Messrs, 
MeErTON’s shows the situation practically unchanged, except that 
continued bolding off on the part of buyers has taken the peak off 
the price, now down to £96 perton. Supplies do not show any 
remarkable advance, the American shipments to other English 
ports being low for the fortnight; Spanish and Australian to 
England well maintained. Total stocks 5,381 tons against 5,879 
on May 31st; visible supplies 11,181 tons against 11,729. Re-ship- 
ments for the fortnight are not recorded. America appears to be 
in a fair way to consume its supply, the ehipments from this source 
tending rather to decrease than increase. | 


Consular Notes.—Fraxce.—The British Vice-Consul 
at La Rochelle (Mr. O. J. H. Hamilton) reports that a scheme for 
the distribution of electric light and power in the town of La 
Rochelle is likely to mature before long, and in this case there may 
be an opening for small electric motors suitable for use in work- 
shops of various trades. Mr. Hamilton also remarks that the large 
number (some hundreds) of co-operative dairies in that district 
must employ a great many milk separators as well as other 
machinery. (Foreign Ojfice, Annual Series, 3,812.) 


School Installation.—It was reported at the meeting 
of the Metropolitan Asylums Board on Saturday that the electric 
lighting at the Downs School had been installed by МЕвэзвз. 
DARGUE, GRIFFITHS & Co., at a cost of £2,291. The contract price 
was £2,407. 


Trade Announcements.—The interests of the English 
edition of Cassier's Mugazinc have been acquired by a number of 
people, amongst whom the following gentlemen will act as 
directors;— Mr. C. S. Vesey Brown, M. Inst. C.E., M.LE.E., of 
Milburn House, Newcastle-upon-Tyne, chairman; Mr. W. H. 
Butlin, B.A., K.LC., Spain, Mem. Iron and Steel Institute, and 
managing director of the firm of Thomas Butlin & Co., Ltd., and the 
Northamptonshire Direct Castings Co., Ltd., both of Welling- 
borough; and Mr. E. G. King, of 33, Bedford Street, Strand, 
London, W.C. The magazine will be conducted as heretofore 
under tbe general management of Mr. King, as managing director, 
who for a number of years was associated with the late Mr. Louis 
Cassier, and in the latter's absence conducted the editorial depart- 
ment. Mr. P. G. Cook will continue to act as advertisement 
manager. The editorial and publishing offices will remain at 33, 
Bedford Street, Strand, London, W.C., which will also continue to 
be the registered offices of the Louis Cassier Co., Ltd. 


Тнк ELRCTRIC IGNrTION Co., Lro., of Birmingham, manufac- 
turers of the E.I.C. electrical specialities, have recently made some 
extensive alterations to their premises, including the building of an 
elaborate test shop. j 


Mxssas. WRIORT & Woop, of Halifax, have appointed Messrs, 
Fletcher & Eaton, of 79, West Regent Street, Glasgow, as their 
sole agents forithat city; also Messrs. Norrie & Co., of 7, Ward Road, 
Dundee, as their sole agents for the east coast of Scotland. We 
understand that the firm is turning out a largely increasing number 
of both continuous and single and polyphase motors. Both types 
of machines have recently been re-designed on the most up-to-date 
principles, with liberal rating and large overload capacity. 
Particulars and prices can be had on application to the firm. 
Inquiries in Glasgow and east coast of Scotland should be addressed 
to the above agents. 

Тнк British THomson-Hovuston Co., LTD., have opened a new 
branch office in Middlesbrough, in the Maritime Buildings, Albert 
Road. Telephone, 814, Middlesbrough; telegraphic address, 
“ Asteroidal, Middlesbrough." 

Messrs. RIOHARDSONS, WEsTGARTH & Oo., Lirp., are removing 
their London office from the City to new offices at 5, Queen Anne's 
Gate, Westminster, 8.W. 

Messrs. F. Pooley, M. I. E. E., and F. Clifford Austin, have com- 
тепсей business as POOLEY & Austin, at 25, Victoria Street, S. W., 
as suppliers of general electrical and mechanical requirements. 
Both gentlemen have been connected with the electrical profession 
or business for some 15 years, 
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Mr. Tuomas H. Toy, of 17, South Street, Finsbury, E.C., manu- 
facturers’ agent for glassware, gas and electric fittings, has discon- 
tinued that business and is transferring his services to 
Messrs. A. EMANUEL & Sons, LTD. engineers’ merchants and 
manufacturer:, 13, George Street, Manchester Square, W., as 
manager and buyer of their gas fittings department. 

Messrs. HABBIS, LIE & Co., Lrp., have removed their London 
office to 55, Berners Street, Oxford Street, W. Their telephone 
number remains unaltered. 

The liquidator of the A.B.P. ACCUMULATOR Co., Lro., notifies 
that, in consequence of the acquisition of the stock, patents and 
goodwill of the company by Messrs. Pritchetts & Gol ‚ Ltd., all 
communications should be addressed to the latter company at 20, 
Victoria Street, S.W. 


Dissolutions and Liquidations.— PATENT ExpLorra- 
TION, LTD —A petition, presented by the Electrical Power Btorage 
Co., Ltd., for the winding up of this company is to be heard at 
Liverpool on July 12th. 

ScorrisH HousE-vo-Housr ELECTRIOIMY Co., Ltp.—A meeting 
is to be held at Moorgate Court, E.C., on July 26th, to hear an 
account of the winding up from the liquidator, Mr. H. B. Renwick. 

Meetings will be held to receive the liquidators’ reports in 
connection with the following companies: WErDpiTE, LTD. (July 
19th), and Sourg- WESTERN ELECTRICAL Co., LTD. (July 22nd). 


Book Notices. —Efemenlar Electrical Engineering. By 
J. H. Shaxby, B.Sc. London: Blackie & Son. 1907.—This book 
is written to help those who desire to obtain a simple explanation 
of the principles on which the theory of electrical machinery is 
based. The explanations given are clear, and the diagrams and 
printing are very good. It will be found useful to those for whom 
it is written. 

"Impianti Elettrici a Correnti Alternate." By А. Marro. 
Milan: Ulrico Hoepli. 1907. 


For Sale.—Messrs. J. R. WooprEky & Co. are offering 
for sale by tender the stock of Hale Bros., wholesale electricians, 
Upper Thames Street, К.С. See our advertisement pages for 
particulars. 

The Tynemouth Corporation is inviting offers for the purchase of 
an automatic reversible booster and switchboard, which are referred 
to in our business pages to-day. 


Electrical Imports from the U.S. 4.— It was stated 
in Parliament last week that the figures for electrical machinery 
were omitted from the Annual Trade Returns for 1906, for the 
years 1903 and 1904, from the item all other kinds of machinery.” 
The figures were £305,5€3 and £289,973 respectively, making the 
corrected entries under this heading £1,848,043 and £1,658,126 


respectively. 


Cooling Towers.— We understand that Messrs. 
Влгске & Co., of 27, Clement's Lane, E.C., have just received 
orders as follows for their cooling towers :— 


For Fraser & Chalmers, Ltd., Erith, for new works, one chimney cooling 


tower for 90,000 gals. per hour. | 
For the Duffryn Rhondda Colliery Co., Port Talbot, опе ditto, for 100,000 gals. 


per hour. 
For the Whitworth Collicries, Port Talbot, for new works, ditto, for 


92.500 gals. per hour. | 
For the Diesel Engine Co., Ltd., London, for Vera Cruz, one open type cooling 


tower for 20,000 gals. per hour. 


Bankruptcy Proceedings.—Epcir PrcKHam.—The 
public examination was held last week at the London Bankruptcy 
Court, before Mr. Registrar Brougham, of Edgar Peckham, described 
as lately a director of public companies, Queen Anne’s Chambers, 
Westminster. The statement of affairs showed total liabilities 
£4,692, of which £1,732 is expected to rank, against assets valued 
at £1,742, after deducting £60 for the preferential claims. Under 
examination by Mr. Walter Boyle, assistant Official Receiver, the 
debtor stated that he was an American citizen, and came to London 
from New York in August, 1904, partly for the benefit of his health, 
and also to represent the Peckham Manufacturing Co., of Kingston, 
New York, for the sale of electric trucks for tramcars; he was 
managing director of the company at a salary of $10,000 per annum, 
and held this position until the liquidation of the company in 
May, 1905. Since the liquidation he had been engaged developing 
and inventing improvements in trucks and gears for electric 
tramcars, and the patents taken out by him are charged to creditors 
treated as fully and partly secured. In February, 1905, he pur- 
chased the assets of the NMalleable Steel Castings Co.,“ of 
Manchester, from the liquidator for £1,650, paid for as to £50 in 
cash, £600 by hie acceptances, and £1,000 of debentures of a new 
company formed by him in January, 1906, called “The Malleable 
Steel Castings Co. (1906), Ltd." As vendor he was to receive 3,000 
£l shares of the company, with the appointment of managing 
director, at a salary of £40 per month, and the company also agreed 
to repay him the purchase price of tbe assets of the company. The 
undertaking was not а success; he was unable to meet his accept- 
ances for the £600 before mentioned; he was sued in respect of 
them, and after judgment had been obtained against him, the 
judgment creditor presented the petition on which the receiving 
order was made. Witness attributed his insolvency to the failure 
of the Peckham Manufacturing Co, and to the non-success of the 
Malleable Steel Castings Co. (1906), Ltd. The examination was 
concluded. | 

С. W. Starrorp (Stafford Bros.), electrical engineer, Ocker Hill, 
Tipton.— A receiving order was made at Dudley on June 15th on 
debtor's own petition. First meeting of creditors, July 4th ; public 
examination, July 12th; both st Dudley. 


Catalogues” and} Lists. TER Равтісм SYNDICATE, 
Lr», 28, Basinghall Street, E.C.—Twenty-page pamphlet describing 
the Dartium steel process and how to make steel castings and tool 
steel in the ordinary iron or brass foundry by means of Dartium. 

Messrs. Ваеснлвр Hornepy & Sons, Lrp., Spittlegate Ironworks, 
Grantham.—New list of users of their large power Hornsby- 
Stockport ” gas engines; also a pamphlet describing their patent 
suction gas plant, and giving an imposing list of users of same. 
It is interesting to note from the first two items in the list that 
17 plants of large size (11 of 66 B.H P. each and six of 115 B. E. p. 
each) are for pumping purposes for irrigation works on a large 
scale in Egypt. A glance through the list shows that a fair per- 
centage of the plants have been supplied for small ‘electrical 
installations. 

Messrs, E. P. АттАМ & Co., 11, Red Lion Street, Clerkenwell, 
E.C.—New edition of their catalogue, containing illustrations, 
brief particulars and tabulated prices, sizes and code references, of 
“ Premier” electric motor-control apparatus. Та addition to their 
standard pattern of motor starters, they have included various new 
patterns, among them being one minute pattern starting switches, 
starter regulatora, reversing starting switches, automatic self- 
starters, Universal motor control panels, and small power motor 
starters. Any member of the trade can have a copy of this 
publication upon forwarding trade card to the firm. 

С. W. Hunt Co., West New Brighton, New York.—Pumphlet 
No. 073, being a small pocket pamphlet giving small illustrations 
and a few notes, serving as ап introduction to the genera] line of 
their manufacturer. 

Masses. Davip BRIDGE & Co., Castleton Ironworks, Castleton, 
Manchester.— Latest publication (40 pages) giving information 
printed in Englisb, French, and German, relating to their india- 
rubber, gutta-percha and balata machinery, including friction 
clutches, haulage plants, mill gearing, ice crushers, oil separators, 
boiler feeders, couplings, &c. The pamphlet is intended as a 
supplement to the firm's catalogues previously circulated. Many 
large and clearly printed illustrations of the above lines of manu- 
factures appear. Messrs. Bridge will forward copies to those 
interested on application. 

Messrs. E. A. Brannon & Co, 33, Devonshire Chambers, 
Bishopsgate, E.C.—Circular relating to the Sherardising patent 
process of the London Sherardising Co., Ltd. (for whom they are 
sole selling agents) by which steel or wrought and cast-iron are 
protected from rust. 

MzssBs. VEniTYs, Ltp.—New catalogue, No. 552, relating to 
their main switches. The “T.B.K.” twin-blade quick break 
knife switches—an already known type—is fully particularised, 
and & new type is listed which is now being put on the market— 
namely, the S. C. K.“ The special features of this switch may 
be mentioned. In the ordinary knife switch of ће “ТВК.” type 
the two contact faces composing the jaw are fixed rigidly at their 
roof, but in this type, while one contact has a rigid casting, the 
other is flexible and free to move, so that it always makes perfect 
contact with the blade as the latter enters the contact. In the 
twin-blade knife type of switch, should the blade be a little thicker 
oralittle thinner than the space between the contacts provided 
for it, the two contacts will either spread apart, making contact 
only with the bottom edge of the blade, or where the blade is too 
thin, making contact only with the top edge. A general descrip- 
tion and brief specitication of the switch aregiven, also instructions 
for mounting, dimensional diagrams, prices, &c. 

THE CHLORIDE ELECTRICAL  SToBAGE Co., Ттр, Clifton 
Junction, Manchester.—New circular, No. 19, giving particulars 


(illustrated) of their “ P.G.” and “L.G.” types of the Chloride 


accumulator for use in connection with small country house, &, 
electric lighting plants. 


LIGHTING and POWER NOTES. 


Ashton-under-Lyne.—4A L. G. B. inquiry was held on 
June 19th into the application of the T.C. for а loan of £17,000 for 
extensions to the electricity works, and £700 for additions to the 
refuse destructor. There was no opposition. 


Beckenham.—A L. G. B. inquiry was held last week 
regarding the U.D.C.'s proposed loan of £5,460 for the purchase of 
tbat part of the undertaking of the South Metropolitan Electric 
Light and Power Co., which is in the district of Beckenham. 


Belfast.— On the 20th inst., Mr. A. D. Price conducted 
an inquiry into an application of the Corporation for a losn of 
£98,000, including а sum of £75,000 for the extension of the electric 
lighting system. Mr. V. A. H. M'Cowen, formerly of Belfast, said 


that the extensions were recommended by him. The undertaking | 


was sound financially, апа the plant required included steam 
dynamos, condensing plant, boilers, superheaters, mechanical 
stokers, economisers, pumps and pipe-work, and the estimates aleo 
included the laying of a network of mains in the Malone district. 
The proposed plant was of the most up-to-date character. Mr. 
T. W. Bloxam, electrical engineer to the Corporation, gave 


corroborative evidence. 


Bexley.—The L. G. B. has forwarded to the L. D.C. 


sanction toda loan of £6,293 for E. I. purposes. 
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Bradninch.—It is proposed to introduce electric light 
into this village (seven miles from Exeter), and some existing 


water turbines will possibly be utilised in connection with the 
scheme. 


Bury (Lanes.),—4A I.. G. B. inquiry was held on June 18th 


into the application of the T.C. fora loan of £22,500 for extensions 
to the generating plant. 


Carmarthen.—With regard to the contract with 
Messrs. Saunders & Co., of Cardiff, to light the town by electricity, 
the T.C. has decided to insist upon the maximum price in the prov. 
order being 5d. per unit, and not 8d., as desired by the firm, with a 
proviso that no more than 5d. should be charged without the con- 
sent of the Council. The period for completing the installation is 
to be extended from twelve to eighteen months. 


Carnarvon.—The T.C. has adopted an alternative free 
wiring scheme under which consumers will pay an additional rate 


of Id. per unit in lieu of the fixed rental of 18. 6d. per lamp per 
annum. 


Cleckheaton.—The annual report of the electricity 
undertaking of the Council again shows a loss. The total loss for 
the two years since the establishment of the undertaking amounts 
to £980, which is nearly equal to a rate of 5d. The increase in the 


demand for any purpose outside of tramway traction is reported to 
be very slow. 


Continental Notes.— Tal v. — As a result of a con- 
ference between the undertakers and the authorities of the City of 
Turin, ap important alteration is to be made in the Salbertrano 
Canal, now under construction, whereby it will be possible to 
complete the work by December, 1908. А tunnel is to be cut 
through the mountain instead of a more circuitous route. The 
undertakers are to be paid 200,000 lire above the contract price, 
plus 1,000 lire per day that the canalis finished before the original 
date of June ist, 1909, when it ought to have been completed under 
the first scheme. 

A.company i8 now being formed to use the waterfall of the 
Deserdan torrent, near Fostogna. It appears that a power of 
1,000 n.P. is available, & part of which would be used at some 
cotton works and at an acid factory, the rest of the energy being 
available for electric lighting. The estimated cost of the under- 
taking is 400,000 lire, say, £16,000. 

The authorities of the province of Novara have granted a con- 
cession to put down a plant to utilise tbe water-power of the River 
San Bartolomeo delle Valle at San Bartolomeo Balmara, for the 
generation of electrical energy for lighting and power purposes. 

GERMANY.—The municipal authorities of Stuttgart are about to 
invite tenders for the establishment of a central electric lighting 
station near Munster, at an estimated cost of £75,000. 


Exeter.— The accounts of the electricity department for 
the year show, after making provision for interest and sinking fund 
and depreciation, a net surplus of £1,403, which is to be transferred 
to reserve account, making it £3.040. "There has been an expendi- 
ture on works at the new power station of £2,588 in excess of the 
approved loan. Instead of applying to the L. (I. B. for sanction to 
an additional loan on capital account to meet this expenditure, the 
Committee propose to discharge this liability out of income. They, 
therefore, debit the reserve account with this £7,588, thereby 
reducing the credit balance on the reserve account to £420. The 
electrical engineer reports that the total receipts for the year were 
416.382, and the working expenses £8,004 10s., leaving a gross 
profit of £8,378. The interest and sinking fund charges amount to 
46,974. The units sold were 1,191,233. The Council have now 
owned the undertaking for a period of ten years. 


Finchley.—The D.C. recently engaged Mr. A. Н. Preece 
to report upon the electricity undertaking generally, inciuding 
proposals with regard to bulk supply and extensions. 


Gainsburough.—The U.D.C. bas been recommended to 
acquire a site for the provision of а refuse destructor to be worked 
in connection with the proposed E.L. works. The B. of T. has 
informed the Council tbat something definite will have to be done 
at once with respect to the E.L. order. 


Gilingham (Kent).—The T.C. has entered into an 


agreement to supply currentto the Royal Naval Hospital for three 
years, at 27d. per unit on the flat rate. 


Gravesend.—The Corporation has resolved to take no 


further action under the Gravesend E.L. extension to Nortbfleet 
order, 1905. 


Harrington.—The U.D.C. has accepted the offer of 
Mesers. J. Bain & Co. to light the streets of Lowca by electricity nt 
£1 108. per 16-c.P. lamp from September Ist to April 30th. 


Hastings.—The T.C. on Friday decided to revise the 
price of energy to large consumers as under :— Over 250 units per 
quarter and under 500, 5jd. per unit; 501 to 750, 53d. ; 751 to 
1,000, 53d. ; 1,001 to 1,250, 5d. ; 1,251 to 1,500, 43d. ; 1,601 to 2,000, 
44d.; beyond, 44d. For outside lighting with arc lamps, &c., ona 
three years’ agreement, 42d. 


Hull.—The T.C. has entered into an agreement to supply 
energy for power at the works of Messrs. Reckitt & Sons, Ltd., 
Stoneferry. The firm will take 150,000 unite per annum, and the 
cost of cables will be £746. Negotiations are proceeding for a 
supply of 100,000 units per annum to the Union Cold Storage Co., 
the minimum rate to be 1d. per unit. 


Kingston-on-Thames.—The T.C. has decided to supply 
current for motors to the works of Kelly's Directories, Ltd., at 14d. 
per unit up to £150 per annum, at 14d. per unit for the next £100 
per annum, and at 14d. per unit beyond. Current for lighting is 
also to be supplied to the Royal County Theatre on a three years' 
agreement at 44d. per unit, with a minimum payment of £1,050. 


Leyton.—The electrical engineer recently reported upon 
the necessity of installing a third generating set (£4,000), consisting 
of engine, dynamo, condenser and accessories. The E.L. Committee 
sought authority to advertise for tenders therefor. An amendment 
was, however, carried in the Council by 14 votes to 9, deleting the 
paragraph. The mover of the amendment objected to the expense 
involved, and expressed the opinion that the L.G.B. would not 
sanction the necessary loan. It was said by others that all that 
was required was an extra armature, but the engineer in his report 
had shown that this would not ensure ability to supply in the 
event of one engine being under repair, and the armature of the 
other set burning out, as it would take a day to change the arma- 
tures. He also referred to the uncomfortable experiences they were 
having in connection with the dynamos, which were the reason for 
his laying the exact position of affairs before the Council. If any- 
thing goes wrong now the Council must accept entire responsibility. 


Llansamlet.—A committee has reported to the Council 
on the proposed utilisation of the Glanbrane water course in con- 
nection with the electric lighting scheme. The Council is inquiring 
regarding its powers in the matter before proceeding further. 


London.— DErrrorD.—Permission has heen granted hy 
the B.C. to the London Electric Supply Corporation, Ltd., to lay a 
main for low pressure supply in Brockley within 1 ft. of the building 
frontages on condition that the company agrees to make good any 
damage. 

BATTERSEA. —The Comptroller of the L.C.C. has written to the 
B.C., suggesting the reconsideration of an application for sanction 
toa loan of £2,270 for lighting by electricity the roads on the 
Park Town Estate. The communication says:—''It has been 
reported to the Finance Committee that 12 out of the 14 streets 
are unimportant side streets, and having regard to the heavy cost 
of installing electric light, and to the fact that little, if any, use 
would be likely to be made of the mains for private supplies, the 
Committee do not view the application for the loan with favour. 
I am directed to inquire, further, whether the Borough Council 
have considered the relative cost of lighting the streets with gas 
and electricity.” Up to June 18th there were 988 consumers for 
lighting connected with the mains, representing 65,878 8-c.P. lamps; 
for motive power the equivalent of 1,332 H P. was supplied, and 
for public lighting the equivalent of 6,264 8-c.P. lamps was supplied. 
The increases during the quarter were: Lighting, 21 consumers, 
1,169 8-c.P.lamps; motive power, 209 H.P.; public lighting, 664 
8-C. P. lamps. 

The B. C. Lighting Committee has pointed out that the 
periods for the loans which have been granted for electricity 
purposes to the Borough are as follows: Land, £8,540, 60 years; 
land, £13,900, 52 years; buildings, £58,858, 50 years; mains, 
£72,023, 20 years; machinery, £100,502, 20 ycars; meters, £5,002, 
10 years; total, £258,825. The burden on the revenues is far in 
excess of that prevailing in other boroughs, whére, in most cases, 
the bulk of the loans are repayable within 42 years, and the L.C.C. 
are to be asked whether they could see their way to rearrange the 
periods in respect of loans which they have granted to Battersea 
for electric lighting purposes, so that the periods of repayment may 
be the same as have been granted to other local authorities, particu- 
larly in the case of mains and machinery. A strong protest is to 
be made against the proposed fees of the L.C.C. in respect to the 
duties performed by their inspectors in visiting testing stations 
established in the county by electrical undertakers under the 
provisions of special Acts or provisional orders. 

St. PAN cRAS.— It is reported that the Electricity Committee of 


- the Borough Council has expressed a strong opinion that no further 


amounts should be allotted from the profits of the electricity under- 
taking for the relief of rates until one-tenth of the aggregate capital 
expenditure on the undertaking has been reached, as prescribed 
in the Council's electric lighting order. 

STEPNEY.— At the last meeting of the B.C., an amendment was 
carried on the question of increasing the engineer's salary con- 
jointly with his taking charge of the Blyth's Wharf scheme. The 
amendment was to the effect that the matter should be referred back 
for the Committee to consider the advisability of engaging an 
expert. 

HACKNEY.—The E.L. Committee has given notice to the Board of 
Trade of its objection to the cbarges proposed to be made by the 
L.C.C. for inspectors’ fees; and it has convened a conference 
of the various borough councils to be held on July 1st. 

STOKE NEwINGTON.— The B.C., in reply to a letter from the 
Shoreditch B.C.. has decided to co-operate with a view to securing 
a re-adjustment of the powers for electrical supply in London, pro- 
moting a mutual exchange of supply between the different Councils 
and the L.C.C.. which would demonstrate which is the cheapest 
source for future use and which would effect a saving in cost 


benefiting all the authorities concerned ss well as their ratepayers 
and consumers. 
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WESTMINSTER.—The various electric light companies, having 
powers to lay mains in the streets, are to be requested to notify the 
City Council forthwith in the event of an explosion connected with 
their mains in any street in the city or any other defect in the 
electric system affecting the public lighting on the highways of the 


city. 

I. C. C. At the meeting on Tuesday, the Highways Committee 
reminded the Council of the approval given in January, 1906, to 
the laying by the County of London Electric Supply Co., of high 
and low-tension cables along portions of Peckham Grove, and two 
other streets in Camberwell. At the instance of the Camberwell 
B.C., the approval was accompanied by the condition that the con- 
sent should not apply to any works, pipes or wires, other than such 
as were to be used exclusively for the company’s purposes under the 
Camberwell Electric Lighting Order, 1896. This condition was 
subsequently also attached to approval given to works in another 
road. An appeal in each case was made by the company to the 
Board of Trade, and an inquiry was held, the result now being an 
announcement that the Board had allowed the appeals. 


Mansfield.—The L.G.B. has now sanctioned a loan of 
£584 in respect of wages paid to employés permanently engaged by 
the T.C., on condition that in future such payments will not be 
made out of loan monies. The sum had been excluded from a sum 
applied for last February. 


Merthyr Tydfil.—The T.C. has accepted the tender of 
the Merthyr Electric Traction and Lighting Co., Ltd., for public 
lighting at Dowlais at £3 6s. per pair of Osram lamps perannum. 


Newport (Mon.).—4At a meeting of the Tramways and 
Electricity Committee on Tuesday, the accounts of the year's 
working were further considered. 'l'he electricity &ccounts showed 
a deficit after paying interest and sinking fund, and it had been 
decided to carry the deficit balance forward. The majority of the 
members were strongly opposed to making a call upon the rates, 
as they believe that with the increase of customers, and a reduction 
of working expenses, it should be possible to wipe out the adverse 
balance from profits in future years. The profit on the tramways 
is sufficient to wipe out the adverse balance previously carried 


forward. 

Northfleet.— The U.D.C.’s prov. order was revoked in 
1905, and a new order granted to the Gravesend T.C., but 
apparently nothing has been done by the latter. The B. of T. will, 
therefore, consider the revocation of the order if the compulsory 
works are not completed by August 11th next. 


Plymouth.—The Electricity Committee bas reduced the 
price of energy used between midnight and 3 p.m. from 21d. per 
unit to 2d. For meters the present uniform charge of 10s. per 
quarter has been abolished, and a slíding scale ranging from 2s. 6d. 


to 10s. adopted. 
Pontypridd.—The electrical engineer has reported to 
the U.D.C. on free wiring. He eays it would be a great mistake to 
discontinue the use of it entirely. If it Lad not been for free 
wiring the Council would not have 110 consumers on its books, 
and the revenue from private consumers would have been at least 
50 per cent. less. The Council should try to encourage the con- 
sumer to purchase his installation on the hire-purchase system by 
paying off the amount quarterly either in 4, 8, 12 or even 16 pay- 
ments. The question was adjourned. The engineer also reported 


on the question of charges for electricity. 


Port Elizabeth (8.A.).— The Financial News says that 
the municipality has decided to expend a further sum of £25,000 to 
complete the electric light installation for the city. 


Portrash.—At a special meeting of the U. D. C., held on 
the 17th inst., it was decided to proceed with the electric lighting 
of the town. The specifications were prepared by Mr. John 
Woodside, A.M.I.E.E., Belfast. 


South Shields,—The annual report of the Corporation 
electricity undertaking just issued by the electrical engineer, Mr. 
J. H. Cawthra, shows that the income on the revenue account was 
422,700; and the expenditure was £9,398, leaving a gross protit of 
£13,302. Inthe previous year the income was £17,331, and the 
gross profit £10,120. During the year the total capital increased 
from £163,047 to £172,851. There is a net surplus of £3,139. 
The number of units sold has been 2,291,612, as compared with 
1,438,921, an increase of 59 per cent. The total cost per unit has 
decreased from 263d. to 108d. Latterly the load factor has 


materially increased. 
Sutton-in-Ashfield.—The Mansfield T.C. intends to 
apply for a prov. order for the district of the U. . C. 
Swansea. — The report ef the Electric Lighting and 
Tramways Committee regarding the electric lighting station and 
finance is to be discussed at a special meeting. 


west Ham. — The Electricity Committee has decided to 
ask Mr. W. Thorne, M. P., and Mr. Masterman, M.P., to support a 


motion for the reduction of the vote on the estimates of the Local ' 


Government Board, to be moved by the member for Sunderland, 
in order to obtain a discussion on the Board's action in deducting 
amounts paid as wages to permanent workmen in connection with 


work carried out under loans sanctioned by the department. The 
Borough Treasurer reported that the amount collectable up to 
March 31st, 1907, in respect of energy consumed up to 


December 31st, 1906, was £18,021, as against £16,575 for the 
corresponding period of last year, being an increase of £1,446. 
The amount actually collected was £17,364. Of the balance 
£410 was due to discount, £20 to allowances, and £181 to arrears, 
and £46 to irrecoverables. The percentage of irrecoverables on the 
total amount collectable was 25, and on the amount collected from 


private consumers 50. 


Whitetield and Worsley.—The London Gazelle for 
June 21st contains particulars of the proposed transfer of the 
Worsley U.D.C. prov. order of 1901, and the Whitefield U.D.C. 


order of 1900, to the Lancashire Electric Power Co. 


Wigan.—The Electric Lighting and Tramways Com- 
mittee has decided to ask the B. of T. to appoint two experts to 
inquire into the working of the electric lighting and tramways 
department, ав а result of the financial loss incurred last year, 


TRAMWAY and RAILWAY NOTES. 


Electric Tramways and Railways Tables.—CHATHAM. 
We regret that through a mistake the name of Mr. Gordon Davies, 
traffic manager, was substituted for that of Mr. W. Jensen, who is 
the general manager of the Chatham and District Light Railways. 


Continental Notes.—Iranv.—The funicular railway 
from Santa Margharita, Lake Lugano, to Belvedere Point, Intelvi, 
has been completed in a satisfactory manner, and is ready for 
the otlicial inspection which, it is hoped, will take place before the 
end of this month, after which the line will immediately be put 


into public service. 


Croydon.—On Monday, in accordance with the terms 
of a through running agreement, the tramcars of the South Metro- 
politan Tramway Co. commenced running from the Crystal Palace, 
Penge, and Anerley, through South Norwood to West Croydon, and 
the Corporation's cars from West Croydon to Anerley, Penge, 
and the Crystal Palace. 


Halifax.—The Tramways Committee of the T.C. has 
decided to abandon the proposed extension of the electric tram- 
ways to Wainstalls, Elland, Ripponden, Cragg Vale, and Stainland, 
the estimated cost of which was £190,000. 

The electric tramways manager, Mr. F. Spencer, has been 
asked by his Committee to give his views on the best means 
to effect a reduction in the departmental cost of working 
the tramways. He has replied that the best means to effect a 
reduction is by supplying cheaper energy. He adds: — The cost 
of power must always be an expensive item in Halifax. The pre- 
sent charges are 1 5d. per unit, as against Leeds "76d. ; Bradford, 
114.; Huddersfield, 68d.; and Leicester, 60d. If the Halifax 
Tramways Committee could purchase energy on such advantageous 
terms as any of thetowns named, the tramways undertaking would 
show a very handsome profit. The permanent way and electrical 
equipment of the line, amounting to 893d., cannot be reduced, 
and an increased traffic cannot be induced by reducing facilities." 
He is strongly of opinion that to increase fares on any section 
would result in а diminished total revenue. 


Liverpool.—The platforms at the stations on the L. 
and Y. Hailway electric system are being raised by 11 in., namely 
at Southport, Birkdale, Ainsdale, Freshtield Highton, Hall Road, 
Crosby, Bootle and Bank Hall,so that passengers can board the 
trains more easily. At several of the stations the electric light has 
been installed. The electrical energy will be supplied through the 
medium of the “live” rail, and gas will be discarded. 


South Africa.—NATAL GOVERNMENT RarirLwavs.—The 
annual report of the electrical engineer, Mr. F. W. Mills, M. I. E. E., 
for the year ended December 31st, 1906, is of an interesting 
character, showing, as it does, reduced costs of generation and 
increase of plant. The increase in plant is due to the unification 
of the Natal Harbour Board and the railway department since 
August 1st, 1906, whereby all current will be supplied from the 
railway power station; the contract for the additional plant is 
nearing completion, and we hope to describe it at a later date. 
Great success has attended the use of dross coal (Natal), which 
accounts, in a great measure, for the reduced costs of generation in 
some stations, as compared with the previous year's costs. "There 
are nine stations on the system, seven of which generate their own 
current, the grand total of units generated being 1,845,991. Train 
lighting is increasing steadily, both by the van system of 
accumulators, and by the “Stone” system. In the van system there 
are 50 vans fitted with accumulators, the total annual cost for these 
including charging, being £100 188. Gd. There are 412 coaches 
wired in connection with the vans; the average cost per train trip 
amounted to 78. 2d. In the Stone" system there are 73 coaches 
fitted, at a total annual cost of £35 14s. 3d., the average cost per 
train trip amounting to 4s. | | 

Motcr driving is still being extended in the various workshops; 
the нр. of motors installed during the year amounted to 151 
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making a total of 2,074 .. The following table shows the costs 
of generation at the varicus stations, the figures being pence 
per unit: 


Ae А аш el ee 8 
| | | 
| i 


| Units | 


. Total works 
Oil. Salaries, costs. 


Station. generated. Coal. Water. oe | w > | = 
| | р 1906. | 1905 

Durban and | E. | | | | 

Grayville .. | 1,155.07 075 : *018 227 | боз | 1:075 1163 
Hill est T Th GO | qe | = 121 1618 | l]B65 2:31 
Inchenga ps 35,000 — 3 — 199 PADD BIBS Ose | 
Pietermaritzburg 810,426. oot у) с059 174 1869 110493 18 
Mooi River | 8,517. 167 LE 399 | BI 113673. бок) 
Ladysmith - | 135,80 10.5 — 106 | 2:400 | 2-72! : 


84.240. 142 
| Supplied by local authority. 


Charlestown 
Newcastle 
Dundee 
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Wimbledon. —A trial trip was made on 24th inst. over 
the new tram-lines through Wimbledon to Summerstown and 
Tooting. It was expected that the lines would be opened for traflic 
yesterday. 


TELEGRAPH and TELEPHONE NOTES. 


African Telegraphs.—The French Government has 
authorised the construction of a telegraph line between Timbuctoo 
and Niamey and Zinder. The length of the line will be 1,500 kilo- 
metres and the cost 2,000,000 fr. 


Madeira.—4According to a Consular report, the island is 
in great need of a telephone system, owing te its rugged surface, 
which renders communication slow and costly. The island has а 
population of 150,000, and a prosperous trade is carried on.— B. of T. 
Journal, 


. New Cable. — The new cable laid by the Spanish 


Administration between Barcelona and Palma has been opened 
for traffic. 


Persia.—A Press tariff of 9d. per word has been intro- 
duced between Great Britain and Persia, viá the route of the Indo- 
European Telegraph Co., and will come into force on the 1st prox. 
The rate is not applicable to Bushire. 


Telegraph Bill.—On the second reading of the Tele- 
graph (Money) Bill, Mr. Buxton, the Postmaster-General, said that 
the State had expended £3,400,000 on trunk telephone lines, 
42,600,000 on the London telephone system, and £500,000 on pro- 
vincial exchanves. The total mileage of telephone wires under the 
control of the Post Office was 328,000 miles. The Bill authorised 
the expenditure of £2,800,000 on tbe trunk system, £1,500,00U on 
the London system, and 41.050, 000 on provincial exchanges, 
raising the total outlay to £13,300,000. Thetrunk system and the 
London business were carried on at a profit, but there was a loss on 
the provincial exchanges. ‘The total profit last year was £37,200, 
after allowing for interest at 3 per cent. and depreciation. 


Telegraph Wires and Local Rates.—In reply to 
questions in Parliament, the Postmaster-General admitted last 
week that telegraph and telephone wires were not assessed for local 
rates, but stated that the trunk telephone wires acquired from the 
National Telephone Co. in 1596 were rated. 


Telegraphic Interruptions and Repairs :— 


CABLUSB, INTERRUPTED,  BBEPAIMED, 
Cayenne-Pinbeiro dee os РР “ө .. Aug. 18, 1902.. ws 
Curacao-Coro 
Curacao-La Guayra | Closed., we ws . Jan. 19, 1906 .. de 
Curacao-Maracaibo 
Reissa-lssa and Reissa-Yemani (Yemen) .. .. Oct. 22, 1902., 
ÜlTarifa-Tangier .. eu s Е а .. Jan. 18, 1904 .. 
Port Arthur-Chifu (Closed) .. P ae .. Mar. 9, 1904.. 


Garachico-Santa Cruz .. e. . —..Julyl4, 1906. м 

Laß Palmas-Arecife a ss € ex .. Ang. 18, 1906, » 

Trinidad- Deineraia xc ae us .. .. June 17, 1507 .. June 23, 1907 
LANDLINES. 


Puerto- Barrios vx m T" .. e Aug. 2, 1902 


ee 


Telephone Charges.—The lostmaster-General's atten- 
tion having been called to the new tariff issued by the National 
Telephone Co., whereby all unlimited tariffs for business purposes 
are withdrawn, he stated that experience had shown that. this rate 
was not profitable, and that it tended to encourage subscribers to 
originate more calls than their lines wonld carry without blocking 
inward calls, thus rendering the service less efficient. The general 
demand in this country, as in America, was now for a measured 
service, which proportioned the payment to the service obtained 
and allowed moderate rates to be given to small users. An average 
of twenty calls a day originated by any subscriber would, if due 
allowance were made for a corresponding number of inward calls, 
be more tban oue line could carry, and two lines would properly 
be required. Under the new tariff at the private branch exchange 
rate two exchange lines and the right to originate 6,000 calls would 
cost £21 10s., which is at the rate of about 14 calls for 1s., and the 
charge for additional calls would be at the rate of less than 4d. 
each. 


Telephone Convention.— An important convention of 
telephone men, attended by about 1 000 delegates from the United 
States and Canada, Las been held in Chicago this month. 


Telephone Directory.— New telephone subscribers now 
come on in such large numbers that a more frequent issue of the 
directory is desirable, and in future the National Telephone Co. 
will publish a complete directory twice a year. The new directory 
will be ready early in July. 


Wireless Telegraphy.— On the application of the 
plaintiffs, and by consent of the defendants, the action lately 
brought by the Lodge-Muirhead Wireless and General Telegraphy 
Syndicate, Ltd., against Marconi’s Wireless Telegraph Co, Ltd., 
for elander of title has been dismissed. 


CONTRACTORS’ COLUMN. 


OPENINGS FOR NEW BUSINESS. 


BEXHILL-ON.8SEA.— Extension. of Town Hall (£2,750). Henry Ward, archi- 
tect, 8, Bank Buildings, Hastings. 
BOLTON.- Alterations and extensions to Mytham Road Mills, Little Lever. 
Additions to bleach works for Messrs, Slater & Co. 
Additions to Makant's works. 
BRADFORD (Murr Fir). - Wesleyan Reform Sunday Schools (£4,000). 
Walker & Collinson, architects, Cheapside Chambers, Bradford. 
BRIERFIELD (Lascs..— Extensions to Meadow Bank Mills for J. Halstead 
and Co, 
BUCKHAVEN.~ Public slaughter-house. Mr. Telfer, architect. 2mm ^ 
BURY (LaNcs.).-- Operating theatre, &c. (dispensary theatre). Herbert Muttall, 
{ architect, 40, Market Street, Bury, Lancs. 
CASTLEFORD.—8econdary schools (£11,434). W. В. Braithwaite, architect. 
CATERHAM.—Additions to asylum. W. T. Hatch, Metropolitan Asylums 
Board Offices, Embankment. E.C., engineer. 
CHESTER.LBE-STREET (PELToN).— Council schools. J. W. Hanson, architect, 
79, King Street, South Shields. 
COLNE (Laxncs.).— Enlargement of weaving sheds. Secretary, Swansfield 
Weaving Co., Colne, 
COVEN TRY.—New factory at Spon End. Coventry Chain Co., owners. 
CREWE.—Secondary school (seating 350). H. Beswick, Country architect, 
Newgate Street, Chester. 
DERBY .—Nurses’ home at the Workhouse. F. С. Coulthurst, architect, 4, 
Albert Street, Bury. 
DONCASTER (Sowrit EDLMSALL).—Flour mills. Mr. Parkinson, contractor, 
Doncaster, : 
DUDLEY.--New Wesleyan church. W. F. Edwards, architect, Blackheath 
(Worcestershire) ; J. Harper & Sons, builders, Blackheath. 
EPSOM.- E.L. installation at the Workhouse. 
GRANTHAM (CARL ToN Scroor).—Residence, Willoughby Hall. Wood & Sons, 
builders, Derby. 
HARPENDEN (Herts).—New church for St. John's parish (43,287). Phillips 
and Blake, builders, Harpenden. 
HASLINGDEN.- Infirmary (£80,000 and new Guardians board room end 
offices (45,600). Mr. H. Ross, architect, Accrington. 
HOUGHTON. LE-SPRING (Co. Dvrrnam{m).—- Publie schools. W. & T. R. Mil. 
burn, architects, 20, Fawcett Street, Sunderland. 
HUDDERSFIELD (EN Da.e).—Chapel for the Wesleyan Reform Church. 
P. А. Hinchliffe, architect, 14, Regent Street, Barnsiey. 
HYDE.—New Public Schools (£12,500). Jas. Lindley, architect, Hyde; 8. 
Robinson aud Sons, builders, Hyde. 
KNOTTINGLEY.--New Wesleyan Sunday school (£2,600). 
LANCASTER.--New Council school. H. Littler, county architect, Preston. 
LC. II. — 128 houses. G. A. Lansdown, 9, Regent Street, W., architect. 
LEEDS (Yeapon).— Villa residence for Mr. C. A. Ives. H. Chippendale, archi- 
tect, Guiseley, near Leeds. 
New church, St. Margaret's (£8,000). Temple Moore, architect, 
Leeds; Henry Atkinson & Sons, builders, Carlton Hill, Needs. 
LONDON (HAaMMERSMITH).—xtensions to premises of General Builders, Ltd., 
Wharf Road, Latimer Road (probable installation of electrical 
machinery). 
(BarrkksEA).—Additions tu Belmont Works, York Road, for Price's 
Patent Candle Co., Ltd. 
(CaMrriwi.Li).— Additions to St. Jcseph's R.C. school, Pitman 
Strect. 
(Eroin AvkNUE, W.).— Buildings. A. Young, 35, John Street, 
Bedford Row, W.C. architect. 
(MackNEY).—BSecondary. school (£9,019). T. J. Bailey, architect, 
Educatioun Cornmittee, I. C. C. 
(HorsonN).—HRe-building Macklin Street R. C. school (£10,000). 
(KENNINGTON).— Alterations to St. John's School (£2,000). 
(NEW SeUTHGATE).—Additions to Colney Hatch Asylum (£62,000). 
W. C. Clifford Smith, 6, Waterloo Piace, W., engineer., 
(Broa y.)—Alterations and additions to asylum. J. and W. 
Clarkson, 136, High Street, Poplar, architects. 
Waspswonrtit— Additions to workhouse. C. A. Sharp, 11, Old 
Queen Street, Westininster, architect. 
(Sou THWanK).—-Day room and workshed nt workhouse. H. C. 
Jones, clerk to Guardians, Jolin Street West, Blackfriars, S. E. 
(Stokke NEWLNGTON).— Workshops in Manor Road for W. Osment, 
manufacturer of joinery, Northwold Road, Upper Clapton, N.E. 
(Finspeny).— Working class dwellings in John Street and Rawetorne 
Street. A. Kent, 83, St. Paul's Churehyard, E.C., architect. 
(SrpAND).— Building on site of Crown Hotel, St. Martin's Court. 
W. G. R. Sprague, 10, Jermyn Street, S. W., architect. 
(OXFORD STKEFT).— Alterations and structura! improvements te 
Princess's Theatre. W. G. R. Sprague, architect. 
(OxFoRD StReET).—Alterntions and additions to Frascati's 
restaurant, R. Blomfield, New Court, Temple. Е.С, 
arcliteet, 
HAMPSTEAD. — Extensions and alterations at 48, Heath Street, for 
Boot's, Ltd., chemists, Station Street, Nottingham. 


EDU UON TON. Workhouse infirmary (£152,640), Steward Hill, 106, 


Cannon Street, E.C., architect. 


(W).—Heconstruction of 175, Piccadilly, for tbe Aerated Bread Co., 
24, Easteliesp, Е.С. 


CLAPHAM Panx.— Laundry (£1,089). Briert & Son, £99, Kennington 
Park Road, S.E., surveyors. m e 
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LONDON Piccap xv. — Reconstruotion of No. 15 for Swan & Edgar, drapers. 
Love & Co., Exeter Street, Strand, builders. 

CHELSEA.—Flats in Cheyne Walk. Ross, Branford & Co., 5 and 7, Old 
Queen Street, Westminster, agents. 

WANDSWORTH.—In last week's notice about the Anglo-American 
Laundry, the address of the builder was incorrectly given. It 
should have been W. & C. Brown, Wandsworth Common. 

MARLBOROUGH (WirTs..—New Wesleyan Church and schools. Н. W. 
Irving, Victoria House, Marlborough. 

MIDDLESBROUGH.—Extensive works near Newport Ferry. Johnson's 
Patent Rolling Mills Co., Westminster, London, owners. 

MIDDLETON Tn New Council School. Н. Littler, county architect, 

reston. 
New cotton mill (92,000 spindles), to be named Тһе Warwick.“ 
Plans in preparation. 

MILTON-NEXT-SITTINGBOURNE (Kent.)—Important extensions of paper 
mills. Edward Lloyd, Ltd., owners, Sittingbourne. 

NORTH SHIELDS.—New Wesleyan Church in Coach Lane. Architects, 
Messrs. Marshall & Tweedy, Newcastle; contractors, Mr. Weir, 
Howdon-on-Tyne. 

OLDHAM.—New cotton mill for the newly registered Mersey Mill Co. Plans 
in preparation. 

PLUMSTEAD.— New Church, St. Michael and all Angels, Abbey Wood 
Road (£0,050). Sir A. Blomfield & Sons, architects, 6, Montagu 
Place, Paddington; J. Longley & Co., builders, Crawley, 
Sussex. 

PLYMOUTH.—Installation of the E.L. in the new Workhouse Infirmary, 

uildings. Thornely & Rooke, architects, The Crescent, 
Plymouth. 

RAWDON (Yonks.)—Co-operative store for Rawdon Industrial Society. W.J. 
Morley & Son, architects, 269, Swan Arcade, Bradford. 

ST. HELENS (DENTONS GREEN).— New Mission Church (£2,700). F. S. Biram, 
architect, Hardshaw Street, St. Helens; G. Litherland, builder, 
St. Helens. 

SALFORD.—Seedley new baths (£24,000). Architects, Messrs. Mangwall and 
Littlewood. 

SEDGEFIELD (Co. DvRiax).— Ten houses at the County Asylum. W. Crorier, 
architect, Shire Hall, Durham. 

SHEFFIELD.—Hippodrome (£20,000). Jacob Parkinson & Sons, builders, Kent 
Road, Blackpool. 

SIDCUP (Kent) —Public schools (Longlands, £8,822). 
Railway Street, Chatham. 

STOCKPORT.—Business premises (Park Street). C. Bower & Sons, owners. 

BWANSEA.—New hotel, The Cameron (£37,000. C. T. Ruthin, architect, 
Bank Chambers, Heathfield Street, Swansea; Henry Billings, 
builder, Trafalgar Yard, Oystermouth Road, Swansea. 

TAUNTON.—Detached resjdence. F. W. Roberts, architect, 2, Hammet 
Street, Taunton. 

WALLSEND. Municipal buildings. Liddle & Brown, architects. 

WALSALL.—Converting Goodall Street schools into Art schools, including 
E.L. (£1,020). 8. Wootton, builders, Walsall. 

WATFORD.—Baptist chapel. Rev. T. Miller Johnson. 

WEDNESBURY.—Carnegie library. Crouch, Butler & Savage, architects. 

WEST HAM.— Warehouse in Abbey Road for G.E. Railway Co. 

Addition to clothing factory. J. R. Moore-Smith, 14, Union Court, 
Old Broad Street, E.C., architect. 

WIGAN (OnzELL)— New U. D. C. offices. R. Pennington, architect, Library 
Street, Wigan; Thos. Massey, builder, Entield Street, Pember- 
ton, Wigan. 

WINDSOR.—Parish Room, Holy Trinity parish (£1,015). 8. Wyborn. architcct, 
Windsor; E. Bampfylde, builder, 23, Frances Road, Windsor. 


C. E. Skinner, builder, 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Adelaide (S.A.).—July 10th. The Postmaster-General 


requires tenders for 5 miles of insulated copper wire, two switch- 
boards, two lightning arrester boards, 500 No. 2 Leclanché cells, 12 
differential galvanometers, 15 electromagnetic transmitters, six 
plug pattern registering boxes, 500 copper tapes, 5,000 copper 
binders. Particulars may be obtained at the Commonwealth 


Offices, 72, Victoria Street, Westminster. "E 
July 31st. The Deputy Postmaster-Cieneral at Adelaide is 


inviting tenders for а considerable quantity of telegraph and tele- 
phone apparatus and material, a full list of which appears in the 


Board of Trade Journal for June 6th. | ; 
Belgium.—The municipal authorities of Ans, near Liége, 


are at present inviting tenders for the concession for the private 
and public electric lighting of the town, and for the supply of 


electrical energy for power purposes. 

Bolton.—The Electricity Committee requires from 10,000 
to 15,000 tons of bituminous engine slack, to be delivered in 
quantities up to 100 tons per day. 


Darlington.—Steam and exhaust pipes. бее “ Official 
Notices” June 7th. 

Eastbourne.— June 29th. Supply and erection of 
water-tube boiler, steam and water piping, for the Т.С. See 
“Offcial Notices" June 7th. 

Hammersmith.—The Electricity Committee is to obtain 
tenders for a new motor-generator for use at the King’s Theatre. 
The engineer estimates the cost at £200. 

Hampstead.—The electrical engineer has been authorised 
to obtain motors, house boxes and other stores, at an estimated cost 
of £317. | 

Handsworth,— July 10th. Traction and lighting 
feeders, fibre ducts and road-work. See '' Official Notices " to-day. 


Hobart (Tasmania).— August 14th. Telegraph and 
telephone material for the Deputy Postmaster-General. Specifi- 
cations, &с., at the office of the Australian Commonwealth, 72, 


Victoria Street, S.W. 
July 29th. Telephone subscriber service meters, racks, and cable 


for the Deputy Postmaster-General at Hobart. General and special 
conditions, &c., can be seen at the General. Post Offices at Hobart, 
Sydney, Melbourne, Brisbane, Adelaide and Perth. 


L.C.C.—July 9th. Two 5,000-Kw. three-phase steam 
turbo-generators with surface condensers, &c., for East Greenwich 
tramways generating station. See Official Notices“ June 14th. 


L.C.C.—July 16th. 78 tramway feeder pillars and over- 
head equipment for Woolwich double track. See Official Notices“ 
to-day. | 

London.—July 9th. Installation of electric light, bells, 
рос and motors for the Т.С.С. See Official Notices” 

une 21st. | 


Manchester.—Steam piping, superheaters, steam traps. 
355 an Messrs. John Collier & Co. See Official Notices” 
une 21st. . 


Newport (Mon.).—July 1st. Switchboard, motor alter- 
ynators, battery, cooling tower, reversible booster, &c., for the 
Corporation. See “Official Notices" June 14th. 


Perth (W.A.).—August 6th. Desiccating apparatus 
with motor-driven air-pump for telephone cable work for the 
Deputy Postmaster-General. Specifications at the Commonwealth 
Office, 72, Victoria Street, S.W. 


Pontypridd.—. July 8th. To supply and lay 3,000 yards 
A triple-concentric paper-insulated cables. See “Official Notices ” 
une 21st. 


Rotherham.—July 12th. Cable and meters for one 
year for the E.L. department. See ' Official Notices " to-day. 


Roumania.—The Roumanian military authorities in 
Bucharest.are about to invite tenders for the supply of seven steam 
engines and dynamos, required in connection with the electric 
lighting plant which is being installed at the Military Bakeries 


in Bucharest. 


Spain.—August 12th. The Spanish Ministry of Public 
Works in Madrid is inviting tenders until August 12th for the 
concession for the construction and working of an electric tramway 


in the town of Valencia. 


Spain.—Tenders have been invited by the municipal 
authorities of Salvatierra de los Barros (province of Badajoz) for 
the concession for the electzic lighting of the town. | 


Stepney.—July 1st. Meters, demand indicators and arc 
lamp carbons for the Electricity Committee. See Official 
Notices " June 14th. 


Sydney (N.S.W.).—August 14th. The Deputy Post- 
master-General is inviting tenders for telegrapb, telephone and 
electric light material. | 

Victoria.—July 16th. The Deputy Postmaster-General 
requires tenders for cable, switchboards, telephones, and various 
telephone and telegraph apparatus. Detailed specifications may be 
seen at the office of the officer representing the Commonwealth of 
Australia in London, Captain Collins, C.M.G., 72, Victoria Street, 
Westminster, 8.W. 

Warrington,—July 16th. Erection of buildings for 
boiler plant extension for the electricity department. See ‘Official 
Notices ” to-day. 


CLOSED. 


Barnes,—The U.D.C. has accepted the tender of Messrs. 
Spencer, Santo & Co., at £1,300, for an extension to the electricity 
works at Mortlake. 

Belgium.—Ten firms submitted tenders for the supply 
of the electric cables required in connection with the new Nord 
docks at Antwerp, the lowest being (һа, of Messrs. Felten and 
Guilleaume, Lahmeyerwerke, Miilheim-am-Rhine, Germany, who 
quoted £4,347. The British firm, the British Insulated & Helsby 
Cables, Ltd., of Prescot, asked £4,990. 


Cambuslang.—The following is a list of tenders sub- 
mitted to the Lanark County Council for Sections A, B, C (motor- 
generator, alternating and direct-current switchboards, battery 
booster, cables, &c.), for the Cambuslang electricity works exten- 


sions :— | 
British Westinghouse Co. .. £804 Lancashire Dynamo Co. ae ке 
i s 98 


hnson & Phillips (accepted 812 J. Ferguson wig 
Sox Walkera зи má i Je Newtons, Ltd. (Taunton) ee 
lectrice Co oa Siemens kc eee F 
ER Per 913 | Brush Elec. Engineering Со... 1,033 


m 


5 & Co. ee ee 
Jonny Ons КЕ Electric Construction Coo. 1,126 


Fyfe Wilson T T T | 
British Electric Plant Co. 980 Union Electrie Со. .. .. 13139 
Crompton & Co. .. vs .. 5 Santoni & co. .. 1,187 


Phoenix Dynamo Co 
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For Section D (battery) the following estimates were sent in :— 
Chloride Electrical Storage Co. £450 E. P. S. Со... (accepted) £535 


Cox-Walkers s M vs 450 Hagen es ix RES »s 505 
Premier Accumulator Co, ae 460 Hart Accumulator Co. ., i 698 
Tudor Accumulator Co. e 497 British Accumulator Co. ics 625 
D.P. Battery Co... oe 4» 500 Fyfe Wilson s x © 612 
Haunz э - s ss 523 Johnston, Park X Co. .. > 651 


East Ham.—The T.C. has accepted the following 
tenders :— ` ; 


Two additional cooling towers.- -Klein Engineering Co., £896. 
Feeder cable. -Callender's Cable х Construction Co., £306. 


Falkirk.—Alexander Stores, Ltd., have received the 
contract for wrought-iron tubing for the electric works, and the 
otter of the Callender's Cable Co. has been accepted for cable; 
Crompton & Co, Ltd., are to supply electrically-driven capstans 
for the gas works. 


HMammersmith.—The B.C. has placed an order with the 
British Electric Transformer Co., Ltd., ut £336, for a 300-K W. 
transformer and a eet of series gear. 

The electricity department has accepted an offer from the Crynant 
Colliery Co., Ltd., to supply the Council with 1,000 tons of coal 
under the terms of their previous contract, viz., 12s. lid. per ton 
delivered alongside, provided the Council will purchase a further 
1,000 tons at the current price of lus. 104. per ton delivered 
alongside. 


Leeds.— Messrs. T. Harding Churton & Co. have received, 


per Messrs. Ferranti, Ltd., an order for two motor-generators for 
the City Council. 


Leyton.—The U.D.C. received seven tenders for the 
annual supply of coal to the generating station, and accepted the 
following: - Wm. Cory & Son, Ltd., 4,000 tons hand-picked Linby 
small hard steam coal, 178. 10d. per ton; 5,000 tons hand-picked 
Newstead small hard steam coal, 17s. 10d. per ton. The Council 
is to have the option to take any more coal which may be required 
as follows:—Linby 18s. 1d., Newstead 18s. 1d., or hand-picked 
Annesley small hard steam coal 17s. 10d. 


London.—S$r. Pancrax.—The B.C. has accepted the 
tender of Spencer, Santo & Co., Ltd. (£3,825) for the buildings for 
the King’s Road generating station. The tender of E. C. and J. 
Keay was accepted for the constructional steel-work in connection 
with the buildings, at £1,624; and that of Adamson, Ramsbottom 
aud Co., Ltd., was accepted for an overhead travelling crane, at 
4640, for use in the extension. 22 tenders were received for the 
supply of coal to the Regent's Park and King's Road power stations 
for the 12 montbs from July 186 next, and the following were 
accepted :— i 

Brentnall & Cleland.— Barber Walker's nutty slack (about 5,600 tons), to be 
delivered at the King's Road works, at 13s. 7d. per ton; Warwickshire sinall 
nuts (about 5,000 tons), to be delivered at the King's Road works, at 15s, 10d. per 
ton; and Watnall seconds hard steam «about 6.615 tons), to be delivered at the 
Regent's Park works, at 16s. Ud. per ton, and at the King's Road works, at 
168. 7d. per ton. 


G. Hinchlitfe & Co. -Welsh (Bwllfa) coal, to be delivefed at the Regent's Park 
and King's Road works, at 238. 11d. per ton. 


L. C. C.— The Highways Committee of the L. C. C. have received 
the following tenders for the supply of about 95 miles of low- 
tension cable :— 


Western Electric Co. .. (recommended) £55,201 
W. T. Henley's Telegraph Works 45 n 56,957 
Union Cable Co. “> .. i . bus 506,297 
Johnson & Phillips .. 24 ba EN 25 56,574 
Siemens Bros. & Co... е ee <3 "T 60,645 
Callender’s Cable Co. i» ‚> өө T 56,666 
British Insulated & Helsby Cables бл Es 57.208 
W. Т. Glover à Со... ; 28 2 és 59,169 
St. Helens Cable & Rubber Co. .. vs i 60,750 


The tenderers were asked to submit rates of change of price of 
cable a mile, to be added to or deducted from their tenders, 
according to the actual price of copper when the orders for the 
ecveral lengths of cable are given. The tender recommended for 
acceptance is put forward on this basis, the County Council being 
at liberty to omit up to 20 per cent. of the work if considered 
necessary. 

MARYLEBONE.—The B.C. has accepted the tender of the E.P.S. 
Co., at £1,170, for repairs to the old North Street battery. 


Manstield.—The T.C. has accepted the tender of the 
Western Electric Co. for the supply of tramway feeder. 


Peterborough.—The T.C. has accepted the tender of 
the General Post Office for a water level indicator and telephone 
between the City. Etton and Braceborough, at £54 5s. per annum. 
The Great Northern Railway Co. tendered at £50 12s. per annum. 


Portsmouth—The T.C. has accepted the tender of 
Messrs. Baker & Co., of Rotherham, for the supply of 200 new 
tramway tires, at 318. Gd. each. | 


Wallasey.— Messrs. Popes Electric Lamp Co. have 
secured the contracts from the U. D. C. for the supply of Pope” 
lamps for 12 months. 


West Ham.—The T.C. has placed an order with the 
Fuller Electrical Co. fcr & rotary converter of a larger size than 
that previously ordered, and to cost £310, an increase of £25 on the 
original cost. The Council has made special arrangements with the 
General Electric Co. for the supply of 800 Osram lamps per month 
for 12 months, terms being arranged as to the return of faulty 
lamps and for an increased discount. 


Wolverhampton.—Messrs. Bruce Peebles & Co., Lid., 
have received from the Corporation an order for a 5CO0-kw. 50-cy cle 
motor-converter. 


Wrexham.— The tender of Messrs. Heaney & Co., of 
Borough Road, Birkenhead, has been accepted for the electric light 
installation at the new Post and Inland Revenue Offices at Wrexham. 


FORTHCOMING EVENTS. 


Friday, June 28th.—At 5 p.m. Physical Society of London. Meeting at the 
City and Guilds’ Central Technical College, Exhibition Road, S.W. 
Agenda: Mr. J T. Irwin-- Demonstration of the uses of his hot 
wire oscill graphs and hot-wire wattmeters. Mr. J. 5. Dow—A 
cosine flicker photometer, and some phenomena in colour vision. 
Prof. W. E. Ayrton and Mr. T. Mather -Description and exhibition 
of studentar’ apparatus for measuring permeability and hysteresis; 
nnd design of chokers. 


Saturday, June 29th, to July 6th.—Junior Institution of Engineers. Summer 
mecting in the Clyde District. 


Tuesday, July 9th. --Conversazione of the Society of Arts. 


NOTES. 


Will.—The late Sir Benjamin Baker left estate valued at 
£170,513 gross, and net|personalty sworn at £166,634. 


Opening of the Hampstead Tube Railway.—The 
Charing Cross, Euston and Hampstead new tube railway was 
opened on Saturday last by the President of the Board of Trade, 
who started the first train fiom Charing Cross with a silver-gilt 
key. (iolder’s Green car depot served as a luncheon pavilion, at 
which Sir E. Spever, chairman of the Underground Electric Rail- 
ways Co., presided. Sir Geo. Gibb said that the line completed 
the undertaking planned by Mr. Yerkes. Arrangements had been 
practically concluded with the Central London for throvgh fares. 
Sir E. Speyer, in the course of his speech, said that to help forward 
the work of providing London with the most economical and 
efficient system of transport, they would be prepared to consider 
any suggeetion whereby the municipality would acquire an interest 
in these tubes. In other words, they would be prepared to grant 
to the municipality the night of purchasing these tubes at dates to 
be agreed upon at & reasonable price, in consideration of the muni- 
pality providing a portion of the capital expended for their con- 
struction, or, as an alternative, lending its credit for the purpose of 
raising the capital expended upon the construction of the tubes at 
а reasonable rate of interest. | 

Mr. Lloyd-George congratulated the promoters and builders of the 
tubes. Не eaid that Col. Yorke spoke in the very highest terms about 
the Hampstead Railway, both from the engineering point of view and 
as to the comfort and security of the public. Last year the under- 
ground railways run by electric traction carried more than 240 
million passengers. It was only within a comparatively few years 
that the great tube railways had started. He could only think in 
amazement on what would have happened in London if these tubes 
had not been available. The streets were congested enough even 
now. But the tubes had done more than bring relief to the traffic. 
He believed they had done more to assist in solving the housing 
problem than the most ekilfully devised Act of Parliament could 
do. Some surprise bad been expressed that the recommendations 
of the Traffic Commission had not been carried out. The Govern- 
ment, he said, were considering the report with a view to action— 
probably immediate action. They were fully alive to the import- 
ance and urgency of co-ordinating the means of communication їй 
London. Speaking of the increase of fares generally, he did not 
think it was in the interest of the public that great interests of this 
kind should be run at a loss. It was much be*ter that fares should 
be so adjusted as to give adequate return to honest investors in 
legitimate enterprises. There had been expressed feara of 
socialistic and revolutionary legislation. So far as he knew they 
were unfounded. Governments never realised the best hopes of 
their friends or the worst fears of their enemies. He could not 
think of any measure- which the Government had in mind that 
ought to give a moment's anxiety to any honest investor looking 
forward to yetting a reasonable return for money put into legiti- 
mate enterprises. 

The directors had hit upon the excellent idea of throwing the 
line open for free traffic on the cpening day in order to advertise 
the new facilities. Some 127,000 passengers were carried. 
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Milan International Exhibition, 1906.—In the 
report of the British Commission of the Milan International 
Exhibition, 1906, to Sir Edward Grey, Secretary of State for 
Foreign Affairs, Mr. Arthur Serena, hon. executive Commissioner, 
says: The British record is highly satisfactory. The exhibitors 
formed only 2°63 per cent. of the total, but they carried away 3°34 
per cent. of the awards, The proportion of the awards throughout 
the exhibition was 0 81, France and Belgium obtaining respectively 
0:69 and 0°74, and Great Britain 1:06; Germany alone obtained a 
higher figure (1:33). The results, in the case of Great Britain, at 
least, were certainly not due to a preponderance of seats on the 
juries, as there were only 41 out of 1,317, or 311 per cent., whilst 
Germany had 107 out of the same total, or 8:12 per cent.—a much 
heavier proportion. It would appear, however, that the success 
attained by Germany was chiefly due to the adoption, by their 
Commission, of a special attitude towards the International Jury 
which constituted a distinct, but, as it proved, a profitable innova- 
tion. They drew up lists of awards that each jury should, in the 
opinion of the Commission, bestow upon the exhibitors. These lists 
were circulated by the German representatives to the various 
juries, and the awards thus suggested were in the majority of cases 


bestowed.” 


Unprofitable Motor’-buses.—It is reported that the 
new motor-’bus service established by the Corporation between 
Bolton апа the village of Darcy Lever is proving unremunerative 
so far. Big losses are being sustained by the Todmorden Corpora- 
tion on their motor-'buses. 


Electric Shock Fatalities.—The Morning Advertiser 
reports that an inquiry has just been held at Birmingham con- 
cerning the death of Herbert E. Fisher, machine traveller, em- 
ployed by the Metropolitan Amalgamated Railway Carriage and 
Wagon Co. Deceased was coupling up some pneumatic tubes, when 
be accidentally touched the frame of an electric lamp with а bar of 
iron which he had in his hand, and received a shock at about 1,000 
volts. Death occurred instantly. No blame was attached to anyone, 
and the jury returned a verdict of “ Accidental death." 

According to the New York correspondent of the Daily 
Telegraph, while seven men were wheeling a large portable steam 
boiler on a trolley car at Staten Island, four of them were instant- 
aneously killed by electric shock. It appears that the top of the 
boiler came into contact with the overhead wires (14 ft. above 
ground), while crossing the track at right angles. It is said that 
the pressure was 15,000 volts. The men were in a hurry to knock 
off work, and did not notice that there was not room for the trolley 
with the boiler, the top of which was 17 ft. from the ground, to pass 


underneath the wires. 


Electric Cabs in Berlin.—The experience of the 
Berlin Elektromobil Droschken Gesellschaft, which was formed in 
1905, and which completed its first complete working year in 1906, 
has so far not been very satisfactory, and the rensons adduced for 
this state of affairs are not without interest. According to the 
directors’ report, the course of business in 1906 was affected by a 
series of unfortunate contingencies. In the first place, the bat- 
teries left much to be desired, although this obstacle was eventually 
overcome on the opening of the second depot at Halensee. 
Secondly, the rubber tires of the cabs, contrary to technical 
expectations, caused the company special difficulties. The defects 
became of unusual extent, especially under the influence of the 
heat. A third matter which affected the year’s trading was a strike 
of the cab drivers, who claimed a proportionate share of the 
increase in the basis or initial taxameter fare which was sanctioned 
by the police authorities, This fact placed a burden upon the 
driving school which the company is compelled to maintain, as 
there were no trained drivers to be had, or at all events such 
drivers who possessed the knowledge of localities required by the 
police authorities. The accounts for 1906, including the slight 
balance brought forward from the previous year, show total receipts 
amounting to £45,486, as compared with £2,328 in 1905. After 
meeting working expenses and providing £8,124 for depreciation, 
and absorbing the reserve fund of £7,509, there remains a loss of 
£3,170 to be carried forward. As to the future prospects, the 
directors of the company state that the working of the cabs hitherto 
has undoubtedly shown thatthe undertaking is an opportune one, 
and that it will be a remunerative enterprise as carried out by the 
company on a large scale. The cabs are in constant demand, and 
the receipts per car-mile are increasing and correspond to the 
caleulations upon which the undertaking was founded. 


The Mercury Vapour Quartz Lamp.—The subject 
of mercury vapour lamps was discussed by Herr O. Bussmann ata 
recent meeting of the Electro-technical Association in Berlin. 
After referring to the unwieldiness of mercury vapour lamps with 
long glass tubes, the author stated that Dr. Richard Küch had 
devised such a lamp with a tube made of quartz. At a pressure of 
110 volts these lamps only require a lighting tube length of 3} in., 
a8 compared with 3 ft. 4 in. in the case of ordinary glass tubes. 
Instead of giving forth a greenish-blue light, the quartz lamp 
yields & far more pleasant yellowish-white light and has an 
extremely small consumption of energy. It is claimed that the 
consumption can be reduced to one-sixth of а watt per candle- 
power, whereas in the case of the earlier mercury vapour lamps, in 
which the illuminating power did not increase in the same degree 
as the supply of energy, the specific consumption of energy advanced 
to from 1 watt to 1:2 watt per candle-power. It is stated that the 
Present, method of constructing the quartz lamps renders them 


specially suitable for the lighting of railway stations and streets, 
as the non-necessity for attention represents a considerable saving 
in time, and the lamps are also adapted for the illumination of 
workshops, offices, &c, where a differentiation of colours is not 
required. The richness of the lamp in ultra-violet rays is said to 
cause it to be applicable for use in the therapeutic treatment of 
diseases, especially skin diseases. Experiments are in preparation 
for the application of the rays to the sterilisation of liquids, and 
the insensitiveness of quartz to changes in temperature is said to 
allow of the production of a submarine lamp of large lighting 


powers. 


Institution and Lecture Notes.— JUNIOR INSTITU- 
TION OF ENGINEERS.—During the meeting of this Institution in 
the Clyde district next week (July 1st to 5th), the following works 
will be visited :— Messrs. Barr & Stroud's Works, Caxton Street, 
near Anniesland ; Messrs. Sir William Arrol & Co., Ltd.; Corpora- 
tion Sewage Works; Messrs. Stewarts & Lloyds’ Tobe Works, 
Rutherglen; Farne Colliery, and inspect Newcomen engine ; North 
British Locomotive Company, Ltd.; Elevating Ferry at Stobcross ; 
Cattle lairage, Horklands Quay; Rothesay Dock Works, Electric 
Station, and Coal Hoists; Clyde Trust Works, Renfrew Wharf; 
Naval Construction Works of Messrs. Beardmore & Co., Ltd.; 
Corporation Sewage Works at Dalmuir; Dock and Ore-handling 
plant and Pumping Station at Queen's Dock; Fairfield Sbip- 
building and Engineering Co. ; Messrs. Babcock & Wilcox's Works ; 
Engineering Laboratory, Edinburgh University ; Forth Bridge; 
Sewing Machine Works of Messrs. Singers; Messrs. John Brown 
and Co, Ltd.; Lanarkshire Steel Works; Messrs. Yarrow & Co. 
On the Monday the members are to be received and entertained at 
luncbeon by the Lord Provost and Magistrates of Glasgow. The 
summer dinner is to be held at the Windsor Hotel on Friday, 


Jaly 5th. 


RovanL Socrety.—Among the papers to be read yesterday 


afternoon were :— 


А. Campbell.—'* On a Standard of Mutual Induction." Communicated by 
Dr. Glazebrook, F.R.S. 

Prof. W. E. Ayrton, F.R.8., T. Mather, F.R.S., and F. E. 8Smith.—'*A New 
Current Weigher and a Determination of the E.M.F. of the Normal 
Weston Cadmium Cell.“ 

P. D. Innes.—'' On the Velocity of the Cathode Particles emitted by various 
Metals under the Intluence of Röntgen Rays and its Bearing on the 
Theory of Atomic Dit integration.“ Communicated by Prof. J. J. 
Thomson, F.R.S. 

G. F. C. Searle, F. R. S.— On the Force required to stop a Moving Electrified 
Sphere.” 

Hon. C. A. Parsons, C.B., F R.S.—" Some Notes on Carbon at High 
Temperatures and Pressures." 


Appointment Vacant.—Shift engineer for the Dewsbury 
electricity department (35.). | 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELEOTRICAL REVIEW posted as to their movements. 


Central Station Officials —The directors, staff and 
employés of the North of Scotland Electric Light & Power Co., 
Ltd., on Monday evening last at the Central Hotel, Montrose, 
presented Mr. HaroLD HALE, manager and secretary to the com- 
pany (who is leaving to take up the position of chief engineer to 
the Savoy Hotel, Ltd., London), with а silver rose-bowl and а 
silver cigarette case. The presentation was followed by a musical 
programme. | \ 

Mr. E. Warson LN DIE NIcOL is proposed by the Highways 
Committee of the L.C.C. as а charge engineer at the Greenwich 
generating station at a salary of £250 per annum. This appoint- 
ment will increase the number of charge engineers to four, 
although one has been temporarily engaged on steamboat work for 
some time past. 

Mr. A. C. Hanson, after consultation with a specialist, has 
resigned his position as burgh electrical engineer at Stirling through 
ill-health, his only chance of recovery being long and complete rest. 
Mr. Hanson has been connected with the system for 74 years. The 
T.C. has forwarded an expression of its sympathy and regret, and 
the Lighting Committee has been authorised to take whatever steps 
it may see fit. | 

At Dundee electricity station Mr. CHARLES Lawn, distribution 
engineer of the department, was, on the occasion of his marriage, 
made the recipient of a marble timepiece, together with a gold 
brooch for his bride-elect. The presentation was made by Mr. Harry 
Richardson, the city electrical engineer. 


The Bolton Tramways Committee has resolved that the salary of 
Mr. A. A. Day, borough electrical engineer and tramways manager, 
shall be advanced £50 per annum, such sum to be apportioned 
between the Tramways Committee and the Electricity Committee 
in such amounts as may be agreed upon. 


Mr. G. H. SAUNDERS, of Dewsbury electricity works, has been 
appointed charge engineer at the Acton U.D.C. electricity works, 
and Mr. H. D. CROMRIR, of Reading electricity works, has been 


appointed canvasser at Acton, 
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Mr. F. J. Masters has resigned his position as station superin- 
tendent at Canning Town generating station (West Ham). The 
West Ham Town Council has appointed Mr. G. LLovp-JoNrs, late 
of the South London Electric Supply Corporation, to fill the 
vacancy thus caused at £260 per annum. 


The staff and friends of the Govan electricity department went 
for their first annual outing recently, the day being spent at 
Whistlefield, Loch Long. 

Mr. W. G. Pickrance, chief assistant engineer, at Malvern 
electricity works, has been appointed electrical engineer to the 
Borough of Wrexham, and will take up his duties in about & month. 


Tramway Officials.—The employés of the Barnsley and 
District Mlectric Traction Co., Ltd., have presented the manager, 
Mr. W. H. MooRHOUSE, with an oak roll-top desk on nis departure 
to take uv the position of resident manager to the Llandudno and 
Colwyn Bay Light Railway and Construction Co. Mrs. Moorhouse 
was presented with an oak bookcase. 


General.—Mr. CHARLES BRionr, F. R. S. E., M. I. E. E., 


has removed his office from 21, Old Queen Street, Westminster, to 
Parliament Chambers, Westminster. 


Mr. Gro. Morrison, of the firm of Morrison & Roebuck, elec- 
trical engineers, Birley Street, Blackpool, was married on June 
19th to Miss Fanny Oddy, of South Shore. 


Mr. A. Murray Coons, A. M. I. E. E., has resigned his appoint- 
ment with the D. P.“ Battery Co., Ltd., of 11, Victoria Street, 
S. W., and is now a director of the firm of Frank Suter & Co., Ltd. 


Mr. W. Nos e, first-class staff engineer in the engincer-in-chief's 
office, Post Office Telegraphs, has been appointed superintending 
engineer of the metropolitan central district. 


Mr. Ronrrt ANDERSON, inspector at Blackburn for the National 
Telephone (‘o., has been presented, on his marriage, with a case of 


carvers, silver jam spoon, pickle fork and butter knife by the elec- - 


trical staff, and with a dinner service by the telephone staff. 


The Emperor of Austria has appointed Mr. HENRY GOIGINGER 
Director-General of Posts and Telegraphs. 


The directors of the County of London Electric Supply Co., Ltd., 
have appointed Mr. H. B. Renwick (at present secretary) general 
manager and secretary to the company, and Mr. C. P. Sparks (at 
present chief engineer) engineer-in-chief to the company. 


The Times says that the following aopointments have been made 
at Guy's Hospital:—Dr. Hertz, physician to the electrical depart- 
ment; Mr. Iredell, surgeon to the actino-therapeutic department ; 
Dr. Jordan, medical radiographer; and Dr. C. J. Morton, surgical 
radiographer. 


Obituary.— PERRY F. Nursty.—We regret to record 
the death of Mr. Perry Fairfax Norsky at the age of 76 years. 
For very many years— practically from its beginning, nearly fifty 
years ago—he had been a most prominent member of the Society 
of Engineers, of which he had been for a long period secretary, and 
had also occupied the offices of president and treasurer, before 
which he bad read a large number of papers on a great variety of 
subjects. He will be rememembered by some of our readers as a 
contributor to the Tines on engineering matters. 


BARTHOLOMEW CARELLA. —We learn with regret of the death of 
Mr. BARTHOLOMEW CABELLA, Studio di Elettrotecnica e Ingegneria 
Industriale, Milan. | 

J. H. BowEn.— The death occurred on June 20th, ав the result of 
an accident, of Mr. Јонн HERRERT Bower, member of the firm of 
Alvey and Bower, electricians, Packers Row, Chesterfield. Deceased, 
who was 46 years of age, fell a distance of 16 ft. whilst fixing electric 
lights, and sustained a fractured skull and a compound fracture of 
the left elbow. 


NEW COMPANIES REGISTERED. 


Rothwell's Patents Syndicate, Ltd. (93,634, — This company 
was registered on June 6th, with a capital of £2,000 in £5 shares, to acquire 
from E. Rothwell the benefit of certain existing inventions relating to improve- 
ments connected with electric railways working on the third rail or surface. 
contact system, and to carry on the business of founders, electrical and 
general engineers, dealers in wires, cables and lines, suppliers of electric light, 
heat and motive power, manufacturers of electrical apparatus, &c. The first 
subscribers (each with one share) are :—G. W. Ross, 17, Stanley Street, Bury, 
hotel proprietor ; O. O. Rothwell, 71. Great Cheetham Street, West Broughton, 
Manchester, printer; J. Stone, 24, Rock Street, Bury, pork butcher; B. C. Law, 
15, Rock Street, Bury, hairdresser: J. C. Hearne, 51, Walmersley Road, Bury, 
engineer, &c. ; S. B. Ambler, 27, Bolton Street, Bury, outfitter, &c.; and G. M. 
Gibson, Elton Fold Works, Bury, engineer. No initial public issue. The 
number of directors is not to be less than two or more than eleven; the first 
are B. C. Law, J. Stone, 8. B. Ambler, M. B. Mountain, G. M. Gibson, J. C. 
Hearne, G. Ross, R. Jackson, J. E. Muir, and O. O. Rothwell, Qualification, 
£50 shares or stock. 


Cooper & Clegg, Ltd. (93 658).—This company was registered 
on June Bth, with a capital of £2,000 in £1 shares. to acquire the business 
carried on at 84, Pall Mall, Manchester, as Cooper & Clegg,” and to carry on 
the business of electricians. electric light and power and mechanical engineers, 
manufacturers of. and dealers jn, motor-cars and wagons, makers of electrical 
apparatus, kc. The first subscribers (each with one share) are: J. F. Cooper, 
Ellerslie, Withington, Manchester, calico printer; Mrs. A. A. Cooper, Ellerslie, 
Withington, Manchester; J. K. Cooper, Ellerslie, Withington, Manchester, 
electrical engineer; H. II. Clegg. Penralt, Prestwich, Manchester, electrical 
engineer; H. W. Clegg, Ash Tea, Prestwich, Manchester, gentleman; Mrs. M. 
Clegg, Ash Lea, Prestwich. Manchester; and Mrs. E. E. Clegg, Penralt, Prest- 
wich, Manchester. Noinitial public issue. The number of directors is not to 
be Jess thun'two or more than four; the first are J. K. Cooper and H. H. Clegg: 
SUUS IAM as fixed by the company. Registered office, 84, Pall Mall, Мап. 
chester. 
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Tramways Supplies, Ltd. (93,698).—This company was 
registered on June llth, with a capital of £10,000 in £1 shares, to adopt an 
agreement between В. Dixon & Son, Ltd., of the first part, W. Н. Turner of the 
second part, and H. Lawton of the third part, and to carry on the business of 
manufacturers of, agents for and dealers in electric tramway materials, tram. 
car trucks, motor equipments, car fittings and all tramway specialities and 
requisites, dc. The first subscribers (each with one share) are: R. E. Dixon 
Swinegate, Leeds, engincer; C. Dixon, Swinegate, Leeds, brassfounder ; Н. C. 
Walker, Swinegate, Leeds, brassfounders; W. Н. Turner, 575, Meanwood 
Road, Leeds, electrical engineer; Н. Jennings, 28, Hillidge Road, Leeds 
clerk ; H. Lawton, 24, Clifton Terrace, Leeds, clerk; and C. C. Milligan, 19, 
Springfield Mount, Lecds, clerk. No initial public issue. The number of 
directors is not to be less than three, or more than seven; W. H. Turner is the 
first managing director. 8. Dixon & Son, Ltd., may appoint two directors, one 
of whom shall be chairman: other directors to be appointed by the subscribers: 
qualification (except first directors), £100; remuneration as fixed by the com. 
pany. Registered oftice, 31, Swinegate, Leeds. 


Haukow Engineering Development Syndicate, Ltd. (93,676). 
—This company was registered on June 10th, with a capital of £1,000 in 5e. 
shares, to acquire and develop property and rights of all kinds, and to carry on 
the business of electrical and mechanical engineers and contractors, suppliers 
of electricity, dealers in railway, tramway, waterworks and other apparatus, &c. 
The tirst subscribers (each with one share) are :—P. Garratt, Lincoln Chambers, 
Lincoln's Inn Fields, W. C., chartered accountant; J. A. Atherton, 15, Abchurch 
Lane, E. C., solicitor; A. Lewis, 15, Abchurch Lane, E.C., clerk: C. J. Kohler, 
15, Abehurch Lane, E.C., architect; O. L. Richardson. 1, Roseleigh Avenue, 
Highbury, N., clerk; H. L. Btatford, 8, Chestnut Road, Kingston, law student ; 
and 8. Wright, 223, Albert Road, Addiscombe, Surrey, clerk. No initial publio 
issue. Reyistered without articles of association. ` 


CITY NOTES. 


The Globe Telegraph and Trust Co. 


THE meeting of this company was held on Tuesday, at Electra 
House, the Marquis of Tweeddale presiding. 

The CHAIRMAN pointed out that the report and accounts covered 
13 months, instead of the usual 12 months. By including the month 
of May in the report, a difference of £34,000 in their accounts was 
made. If they had not included that month, they would only have 
been enabled to pay a final dividend of 2s. 3d. per share, which 
together with the interim dividends made 4j per cent., instead of 
the dividend they were now declaring 58. 6d., or 51 рег cent.— 
that was an addition of 1s. 6d. for the extra month's working. The 
net result of the 13 months’ working, after deducting expenses, 
amounted to £244,096, which together with the balance brought 
forward from last year, £4,499, made a total of £248,596. From 
that amount they had to deduct £131,769 paid in interim 
dividends which left an available balance of £116,827. The board 
proposed to deal with that money by the payment of a final divi- 
dend, which, on this occasion, covered a period of four months to 
May 31st, of 4s. per share, less income-tax, on the preference shares, 
making with previous distributions а total dividend on those shares 
at the rate of 6 per cent. per annum, less income-tax, for the period of 
13 months, and 6s. 2d. per share on the ordinary shares, making with 
previous distributions a dividend of 57 per cent, as against 5} per 
cent. last year. ‘That was the largest dividend during the com- 
pany’s 34 years of existence. То the 5$ per cent. they had to add 
8d. per share in respect of the month of May, representing one- 
third of the interim dividend of 2a. usually paid in the first 
quarter of the year. The payment of those dividends would 
absorb £90.261, leaving a balance of £26,565 to be carried 
forward. ‘I'he carry-over was rather large, owing to their 
receiving some dividends which really belonged to the current 
year. There was no change in the capital investments of the com- 
pany. They had in some instances received increased dividends, 
while in others they had decreased. А particular company that 
had paid an increased dividend was the Direct United States Cable 
Co., which formerly paid 38 per cent., but which thie year paid 4} 
per cent., a difference of £1,957 to the company. Taking all the 
investments as they stood, there was a surplus over costs of consider- 
ably more than £400,000. 

Sir JAMES PENDER, Bart., seconded the motion, and the report was 
adopted. 


Electricity Supply Co. for Spain, Ltd. 


THE directors’ report for 1906 shows that the company's revenue of 
Ptas. 1,100,000 has this year produced £37,830, an improvement 
of £4,922 over the year 1905, and no less than £25,777 over the 
average of the five previous years; a favourable result, due entirely 
to the rise in the value of the pescta, on which the shareholders 
are to be congratulated. Should the exchange remain steady, the 
income for 1907 will show even better figures. Including interest 
on deposits and other receipts, the gross revenue for the year 
amounted to £38,533. After deducting debenture interest, interest 
on loans, income-tax and all other charges, amounting to £18,730 
19s. 8d., there remains a net sum of £19,802. Of this, £15,247 bas 
been applied to the redemption of debentures, leaving a net profit 
for the year of 44.555, which, with £7,479 brought forward from 
last year, makes a balance to the credit of profit and loss of 
£12,034, which the directors propose to carry forward. Of the 
sum of 415,247 devoted to the r-demption of debentures, £2.?47 
constitutes the sinking fund of the consolidated debentures. The 
£13,000 used for redecming the first and B" mortgage debentures 
need not have been provided out of revenue, but the shareholders 
have once more consented to forego their right to a dividend, and 
have again approved the policy of the directors in strengthening the 
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position of the company by paying off the debenture debt as 
rapidly as possible. The debt due to the Compania General 
Madrilena de Electricidad has been reduced during the year from 
Ptas. 850,591.49 to Ptas. 749,01891, but, being converted at 
Ptas. 27.44 = £1, instead of at 31.70 as in 1905, the sterling equi- 
valent has increased from £26,833 to £27,297. There has, there- 
fore, been a loss in exchange on this account of £3,960. This bas 
in some measure countertalanced the increase in the revenue, but 
this debt having now been written down to 27.44, a similar loss 
will not occur again, whilst, given a steady exchange, the improve- 
ment in the revenue will be a permanent one. Debentures 
amounting to £15,300 bave been paid off during the year. The 
amount falling due in 1907 is £16,300. The directors announce 
the death, in July last year, of their colleague Mr. Samuel 
Kocherthaler. They have appointed Mr. Oskar Oliven, managing 
director of the Gesellschaft für Elektrische Unternehmungen, of 
Berlin, to fill the vacancy. 


Indian Electric Supply and Traction Co., Ltd. 


THE directors’ report to December 31st, 1906, presented at the 
annual meeting held on Tuesday at Winchester House, said that 
the work of construction at that date was still proceeding, and it 
was not until April 25th, 1907, that the buildings and the greater 

of the plant, tramways, &c., were taken over by the company 
from the contractors, under the supervising engineers’ certificates. 
The supply of current for the lighting and fan business was com- 
menced on & small scale on January lst, 1907, and some 2,000 
8-с.р. lamps are already connected to the mains. The local agents 
anticipate & large demand from the natives, and in order to serve 
them au extension of the mains into the thickly-populated native 
quarters of the city will be called for. The municipal authorities 
have arranged to take a supply of current from the company for 
the lighting of the roads through which the tramway is laid, at 
3 annas per unit under the terms provided in the licence. The 
greater portion of the tramway system was opened for public ser- 
vice on March 11th, and is working satisfactorily, and a very fair 
traffic has aiready been secured. Probably it will be found desir- 
able to extend the system, which at present is only 34 miles, во as 
more fully to meet the requirements of the city. Sir Walter 
Lawrence, owing to the preesure of his engagements, has found it 
neressary to relinquish the chairmanship, but the company will 
still bave the benetit of his wide Indian experience, as he retains 
a seat on the board. Mr. John G. B. Stone has bien elected chair- 
man in his place. 

Mr. J. Ө. B. Stone presided over the meeting, and he said that 
inadvertently the name Cawnpore was omitted from the report, 
but he thought most of the stockholders appreciated that that was 
the only town in which they were at present at work. At the time 
the accounts were made up, the work of construction was still pro- 
ceeding. They would probably recollect that at the last meeting 


they hoped the works would have been taken over and supply com- 


menced before the end of the year. Unfortunately there had been 
delays which had prevented this, and he thought the plague, which 
was so severe in many part of India, including Cawnpore, con- 
tributed materially to that delay by interfering with the supply of 
labour. The supply of electricity for lighting and fans was com- 
menced in January of this year. It was rather early as yet to say 
much with regard to the immediate future, but he thought they 
might regard it as promising. Although in the report they 
mentioned only 2,000 lamps as connected, and the initial contract 
with the municipality, they had very encouraging advices from 
their agents. They had secured a contract with one of the im- 
portant mills for a supply for lighting and fans for a period of five 
years for a minimum amount of 100,000 units per annum. Another 
large mill in Cawnpore was taking current for part of its lighting 


. and fan load, and was experimenting in one of its minor depart- 


ments with the company’s supply for the electrical driving of its 
machinery. They hoped that those would lead to bigger contracts 
and to a demand from other quarters of a similar character, in 
addition to the general demand from private consumers in the com- 
pulsory area in which the mains were laid. Outside that area their 
agents had made а careful canvass of the more thickly populated 
native centres with very encouraging results, With regard to the 
tramway, a very fair traffic was being already secured, in spite of 
the efforts of the drivers of the ekkas, wbo had reduced their 
charges some 40 per cent. in their endeavours to retain this traffic. 
The Board were advised that extensions would be called for to 
meet the requirements of the population. Both those matters were 
being carefully gone into, and before they met again next year he 
thought they would bring before them a scheme embracing the 
extension of both the lighting and tramway systems. Negotiations 
were proceeding with the Cantonment authorities for a supply, and 
they boped to secure a contract there before very long. With 
regard to other Government departments, they regretted to say that 
although they had met with ample expressions of goodwill, practical 
support in the form of contracts had not been forthcoming. That 
lack of encouragement checked the introduction of electric supply 
in other cities of India where the commercial element -was less 
predominant than it was in Cawnpore, and in that connection be 
might say the board had had the question of supply in some other 
towns brought before them, but had not thought their prospects 
sufficiently assured to ask them to embark capital. 

Sir WALTER R. LAWRENCE seconded the motion. 

Mr. Ртскғовр (a representative of the company's agents in 
Cawnpore) gave an explanation as to the position of the company's 
workings, and said that negotiations were in progress with possible 
Consumers, but those matters, more especially in the case of native 


consumers, of course, took time. The negotiations with one im- 
portant concern had been brought to a successful conclusion, and 
they had good reason to hope that a contract for the supply of 
energy for lighting and fans to the barracks and other military 
buildings would be given to the company. There was every 
prospect, also, of the new Currency Offices and other buildings 
under the control of the Local Government being installed with 
lights and fans, and, in fact, that might, ere now, have been 
decided cn. He could not enter further into particulars on that 
Bubject now, beyond assuring sbareholders that they in Cawnpore 
were fully alive to the paramount importance of bringing 
the load up to the full capacity of the company's plant within 
the shortest possible period, and as the advantages of 
electrical driving were fairly widely appreciated in Cawnpore, they 
felt very hopeful that this consummation would not be unduly 
delayed. The company’s cara were now plying in the streets of 
Cawnpore. A feeling of considerable anxiety was inseparable 
from an undertaking of tbis nature, Cawnpore being, as they were 
no doubt aware, the first provincial city in India in which a public 
supply of electricity had been made available. In Bombay, Cal- 
cutta, Madras and Rangoon natives had already been educated to 
the use and advantage of tramcars, and the substitution of electric 
for horse traction was unlikely to create any feeling other than a 
sense of satisfaction at the increased speed and comfort obtained. 
In Cawnpore the native was less accustomed to Westera insti- 
tutions, and it had, therefore, been a great relief to them that no 
objection emanating from caste or religious prejudice has made 
itself manifest. They had, therefore, to deal with recognised and 
anticipated problems of competition. In that matter, also, con- 
ditions in Cawnpore differed from those obtaining in the Pre- 
sidency towns, since the ekka— a vehicle used by the section of 
the public on whom they depended to a great extent for their 
traffic— was unknown in the provincial capitals. For the benefit 
of those who has not visited the provinces of India, he would 
explain that ekkas consisted merely of a light platform 
mounted on two wheels, and they were drawn by small country- 
bred ponies. The initial outlay on those vehicles was small, and 
the cost of upkeep tritling, and fares were, therefore, charged 
on & very moderate scale. The company's fares were now being 
adapted to meet that—the only serious form of competition they 
had to face—and they felt contident that the advantages of travel- 
ling on the company's cars would become rapidly and increasingly 
apparent to those of the Cawnpore public who had not yet 
deserted tha ekka. It was a matter of satisfaction to them as 
local agents to be able to say that not a single fatal accident had 
occurred, and there had only been one accident of any kind, due to 
failure on the part of the injured man to obey rules. 
The report was adopted. ` 


Madras Electric Supply Corporation, 
Мв. Автнов М. H. Ўлгвохр presided on Wednesday last week 


over the first annual. general meeting of this company, held at 


Salisbury House. 

The CHAIRMAN, in moving the adoption of the report, said they 
would notice that the interest received on deposits had amounted 
to the respectable sum of £2,151, the high rates for money ruling 
last year being to their advantage. Since the report considerable 
progress had been made with the buildings, but they were sorry 
to have to tell them that, owing to the stringency of 
the local by-laws, and the subsoil in Madras necessitating 
very heavy foundation work, especially for buildings such as 
theirs, where heavy weights were to be installed, they had been 
compelled to increase the contract price to а considerably larger 
figure than they originally anticipated; and it was found impos- 
sible to reduce the sum below £23,700. The contractor was set to 
work at once, and they hoped that before the end of the year the 
buildings might be completed. As somewhat of a set-off to that 
extra cost they bad secured a very considerable piece of land for 
the site of the main station (some fifteen acres in extent) from the 
Government of Madras at a nominal figure. They had satisfactory 
reports from their engineer as to the laying of the mains, 
and they hoped that part of the work would be finished by 
the end of August. They had appointed Mr. Scott Mac- 
kenzie (late chief engineer of the Government Electricity 
Works at Dacca, and who had worked some years in India), 
as their assistant engineer. He was now in this country, and 
reported that their contractors (Messrs. Orompton & Co., Ltd.), 
were well forward with all their work. After mach consideration, 
they had settled on a table of charges for electrical energy to mect 
every want, whether for power or lighting, on the basis of a flat 
rate, and those charges had been kept as low as they possibly could 
in order to popularise the use of electricity. They were very 
pleased to be able to report that apparently that policy had been 
justified, as the demand for current appeared to be very great. It 
was early to say much on that point yet, but in consequence of a 
demand for a supply to the Government Maternity Hospital they 
had found it necessary to send out temporary plant (consisting of 
oil engine sete, switchboard, &c.), with which they hoped to com- 
тепсе supply to a certain number of customers at the end of this 
month or the beginning of July. Не might add that they had 
applications from nearly 300 private consumers. They were 
also encouraged by the demand for current for power pur- 
poses, and were at the present moment negotiating with several 
large consumers, which they hoped might result in profitable 
business for the company. In this connection they were about to 
enter into an agreement with the Madras Tramways Co. to supply 
them with all the current they required for the working of the 
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tramways, with а minimum consumption of 1 million units per 
annum, and that contract was for the whole period of their conces- 
sion во long as they were in а position to supply the current. In 
order to get that contract they would have to invest £20,000 of 
their funds in 44 per cent. preferred ordinary shares in the tram- 
ways company, and one of their directors would join the board of 
that company. That arrangement was arrived at after very con- 
siderable negotiations, and inasmuch as the tramways were now 
earning a dividend on their ordinary shares, after paying the pre- 
ferred dividend, under conditions that were not too favourable. 
They had little doubt that, under new conditions and management, 
their earnings could be considerably improved, and that besides 
securing the supply of current, the shares themselves should pay 
them well, as after the preferred ordinary ahares had earned their 
+4 per cent., all further profits were to be divided, as to one-third 
to the preferred ordinary and two-thirds to the ordinary shareholders. 
The board hoped tbat they would approve of that arrangement. 
In conclusion, he might tell them that Mr. Ivens had returned from 
Madras with encouraging reports as to the future of the company. 

Sir WILLIAM J. CUNINGHAM seconded the motion, and the 
report was adopted without discussion. 


South Metropolitan Electric Tramways and Lighting 
Co., Ltd. 


THE ninth ordinary general meeting was held on Monday at 
Donington House, Mr. C. G. Tegetmeier presiding. 

In moving the adoption of the report, the CHAIRMAN reminded 
the shareholders that that meeting was the first since the issue of 
the capital. The capital expenditure for the year amounted to 
£320,720, of which £6,539 was expended on the electricity supply 
undertaking, and £314,181 in connection with the construction of 
tramway?. Including the costs and expenses and the debenture and 
preference stock issued, the total expenditure up to December was 
£440,782. The expenditure for the year was inclusive of liabilities to 
the contractors for work performed, but payment of which had not 
become due under the terms of the contract. The item £64,286, 
sundry creditors and balances, was largely made up of liabilities of 
that nature, and they would observe that £24,837 had been advanced 
to contractors in anticipation of amounts falling due under contracts. 
It was satisfactory to know that the whole of the works would be 
completed within the estimates mentioned in the prospectus of 
the company. The estimates then made did not include 
the construction of the section of line at Sutton to 
Mitcham, and it cost them over £32,000 for street widen- 


ings over about 4 mile of the 5 miles, which was the" 


total length. Owiny to the exacting conditions made by the 
Sutton Council, the company had abandoned their intention to con- 
struct a line in the district of Sutton. He thought it was a great 
restriction that they should have to bear the whole of the cost 
of street widenings. At the close of the year the whole of thcir 
lines—13 miles— were in operation. Until June lst last the lines 
in the west of Croydon were leased to the В.Т. Co., but that 
agreement had now terminated, and arrangements had been made 
with the Croydon Corporation, whereby the cars of the company 
would run from Crystal Palace High Level entrance to West 
Croydon station and the cars of the Corporation vice verså. Such 
arrangement, he thought, would be of mutual advaotage to both 
parties. The Croydon to Tooting section was completed on 
October 12th, thus giving а through service from Tooting to West 
Croydon station. The cost of street widenings on the line 
amounted to £11,000 out of the £80,000 required for construction 
and electrical equipment. He was pleased to say that the L.C.C. were 
now constructing a section of tramways at Tooting about half-a- 
mile in length, which would link up both their system and the 
L. C. C.'s. They had spent £25,000 on street widenings for the 
Croydon to Sutton section, which was completed on December 
3lst. The traffic had been interfered with on that section 
through the falling of a telephone pole, which brought 
a considerable portion of their overhead equipment down. 
Notwitrstanding various inconveniences the company carried 
3,354,433 passengers, and the traffic receipts amounted to £17,724, 
and he thought that those figures were as favourable as they could 
expect. With regard to the electrical supply undertakings, the 
gross receipts totalled £5,435, an increase of £1,513 over the previous 
year, and the connections to the mains represented an increase of 
40 per cent. over 1995. The company were in a position to supply 
Ia larger amount of power than they at present did, and the busi- 
ness was capable of great development. After deducting all 
expenses chargeable to revenue, including £1,860 for interest on 
the debenture stock, and providing for payments to local authorities 
£778, there remained a surplus of £4,717, and after adding the 
amount brought forward from last year £603, they had an available 
balance of £5,321. The payment of a dividend on the preference 
shares and ordinary shares would absorb £4,982, leaving £339 to be 
carried forward. In conclusion, he referred, with regret, to the 
sad accident which occurred on their lines at Croydon last Easter 
Monday, and mentioned that the whole of the pecuniary loss was 
covered by insurance. 

Mr. J. DEVONSHIRE seconded the motion, and the report was 
adopted without discussion. 


The report to December, 1906, showed that the capital was 
increased to £400,000, and the existing £10 shares were divided 
into 10 sbares of £1 each. A further issue of capital was made in 
May, 1906, of £150,000 4 per cent. debenture stock at the price of 
£90 per £100 stock, and 150,000 6 per cent. cumulative preference 
shares of £1 each at par. These shares and debentures were granted 
ап official quotation in November. The capital expenditure at 
December 31st, 1906, amounted to £446,783. 


After deducting all expenses chargeable to revenue, including 


section continue to show satisfactory progress. 


£1,860 for interest on the debenture stock of the company, and 
providing for payments to local authorities under agreements 
amounting to £778, there remains a surplus of £4,718, making, 
with tbe £603 brought forward, an available balance of £5,321. 
The dividend on the preference shares to December 31st, 1906, 
paid on February 1st, 1907, required £4,982, and left a balance of 
£339, which is to be carried forward. 

The amount paid for dividend on the preference sbares includes 
the arrears of dividend on the previous issues of shares at 31st 
December, 1905, which amounted to £2,070. 

The whole of the Penge section, about 2? route miles of double 
track, was not opened for public traffic until May of last year. On 
May 31st, 1906, the Croydon Corporation terminated the lease of 
the tramways worked by the B.E.T. Co., and since that date this 
company’s cars have only run to the Croydon boundary. Since the 
close of the year an agreement has been concluded by the company 
with the Croydon Corporation which provides for mutual running 
powers, whereby the cars of the company will run from the Crystal 
Palace High Level entrance to West Croydon Station, and the cars 
of the Corporation will run from West Croydon Station to the 
Penge entrance to the Crystal Palace. The inconvenience that 
passengers have experienced in having to change cars at the 
Croydon borough boundary will henceforth be avoided. 

The Croydon to Tooting section comprises about 5} route miles of 
double track. The first portion—4 miles—was opened for traffic 
on May 26th, 1906, another mile of track was opened on July 14th, 
and the remainder (4 mile) on October 12th, from which date a 
through service was given from West Croydon Station to Tooting. 

The Croydon to Sutton section comprises five route miles of 
double track ; 44 miles were opened for public traffic on November 
10th, 1906, and 4 mile was opened for public traffic on December 
21st, 1906, so that the company only had the benefit of the complete 
section for traffic for about 10 days during the period under review. 

The undertakings authorised by the Croydon District Electric 
Tramways Acts 1902 and 1903, and the Mitcham Light Railway 
Order, 1901, were obtained by the B.E.T. Co., and are at present 
held in trust by them for the company. 

As the tramways and light railways constructed under those 
powers have now been opened for traffic for a period of six months, 
а fo'wal application has been made to the Board of Trade for their 
consent to the transfer of the undertakings to this company. 

The gross receipts on all sections from their respective dates of 
opening to December 31st, including advertising, amounted to 
£17,820, and the working expenses to £12,022. 

Electrical energy for working the Penge Tramways is supplied 
under agreement by the Beckenham U.DC., while the supply to 
the Tramways and Light Railways in the Borough of Croydon and 
in the Croydon Rural District is furnished, under the provisions 
of the Act of Parliament, by the Croydon Corporation, the 
remainder of the tramways being supplied with energy from the 
company’s own generating station. А 

The results from the year’s working of the electricity supply 
The gross receipts 
amounted to £5,435, and the expenditure to £2,764. The receipts 
for 1906 exceeded the receipts for 1905 by £1513, while the 
expenditure amounted to £730 in excess of that for 1905. 

The installations connected tothe mains represent the equivalent 
of 27,379 8-c.P. lamps, an increase of 40 per cent. Additional 
plant has been, and is in course of being, installed in the company’s 
generating station, bringing the total up to 1,550 kw. of plant. 


Year ended 

Miles opened — : Dec. 31st, 1906. 

Route miles 2 2 oe d crum xe е 13:09 

Singleline .. ae fe 2% m js > 2 019 

Double ine ᷣ 12°90 
Number of passengers carried .. a sa кл Т 3,954,731 
Average trafic receipts per passenger es ve ee 1˙26d. 
Number of cars in stock E "m 5 an 49 


Official Announcements re Companies. 


THE following companies have been struck off the register, and ate 
dissolved :— 

Birmingham Telegraph Factory, Ltd. 

Cross Electric Engineering and Manufacturing Co., Ltd. 

Electrical Engineering Corporation, Ltd. 

Elmore's French Patent Copper Depositing Co., Ltd. 

Fowler, Lancaster & Co., Ltd. (registered January Sch, 1890). 

India. Rubber Estates Co., Ltd. 

Lamina Accumulator (Elieson's British Patents) Syndicate, Ltd. 

Lartigue Railway Construction Co., Ltd. (registered August 26th, 1890). 

Medical Battery Co., Ltd. (registered May 6th, 1889). 

Poole & White, Ltd. 

Postal and Telegraph Employés Supply Corporation, Ltd. 

Practica] Electro-Plating and Enamelling Co., Ltd. 

8. Z. de Ferranti, Ltd. 

Sheffield Telephone Exchange and Electric Light Co., Ltd. (registered 

August tb, 1890). | 

Weybridge Electric Supply Co., Ltd. 

Williamson Electrical and Engineering Co., Ltd. 

Woodhouse & Rawson United, Ltd. 


The following are to be struck off within three months unless 
cause is shown to the contrary :— 


Herculite and Electrical Manufacturing Co., Ltd. fae 
Printing Telegraph and Construction Co. of the Agence Havas, Lid. тей 
tered January 12th, 1893. 


Electric and General Investment Co., Ltd.—This 
company's meeting was held on Wednesday, Mr. Braithwaite pre- 
siding. In the course of his remarks he referred to the rejection 0 
the I. C. O. Bill that morning, and said that may be they would 
now be left in peace for a time.“ The meeting called for consider- 
ing the reconstruction of the company was adjourned sine dic. Our 
report will appear next week. 


British Columbia Electric Railway Co., Ltd.—The 


registered offices of this company have been removed to 34, Nicholas 
Lane, Lombard Street, Е.С, 
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J. G. White & Co., Ltd. 


Тне report of the directors to February 28th, 1907, states that the 
profit for the year is £38,378, showing a steady improvement on 
previous years’ resulte. The business has continued to show con- 
siderable development in the foreign field, and the company is now 
actively carrying out works in Buenos Aires, Montevideo, Para 
(Brazil), Caracas (Venezuela), and Bombay. Very little business is 
offering in Great Britain, but the directors hope with the present 
outlook for foreign business and the continued development and 
widening of the scope of the company’s legitimate fields of opera- 
tion to offset any diminution in the volume of British contracting 
business. The total contract value of work which the company has 
in hand at the date of this report, exclusive of work on which 
profits have been taken at February 28th last, is in excess of 
£1,500,000. The operating and finance departments have been 
further developed during the year under review, and the directors 
see no reason to change their opinion that considerable profits can 
be obtained from these branches of the business. The investments 
ate valued on what is believed to be a conservative basis, and it is 
anticipated that a considerable profit will be made in realisation. 
The securities bave been obtained in the ordinary course of the 
company's contracting and financial business, and asin a good many 
instances the properties have yef to develop. the valuations arecon- 
siderably under par, but the directors have pleasure in stating that 
the yield in interest and dividends received and accrued during 
the year is in excess of 5 per cent. on the valuation. During the 
year sales were made of securities valued at £18,914, at February 
28th, 1906, yielding a substantial profit. Since the date of the 
balance-sheet sales have been made and agreements completed for 
disposing of securities valued at .£13,000 on a basis which will 
realise a considerable profit for the current year. The business of 
the Waring White Building Co., Ltd., continues to improve and 
has shown satisfactory progress. The available balance to the 
credit of the account, after bringing in £16,357 from the 
previous account, deducting the interim dividend paid on the 
preference shares at January Ist, 1907, and making provision for 
the percentages due to the directors and staff, is £17,812. The 
directors recommend a dividend free of tax at the rate of 6 per 
cent. per annum on the cumulative preference shares for the half- 
year to February 28th, 1907, requiring £4,500, and at the rate of 
6 per cent. per annum on the ordinary shares for the year, requiring 
£3,000, together with a bonus of 1 per cent. on the full amount of 
the preference and ordinary share capital, absorbing £2,000. "There 
is placed to reserve £20,000, and carried forward £18,312. 


Diesel Engine Co,, Ltd, 

Mr. С. C. Erris presided at this company's meeting on the 13th 
inst., and in moving the adoption of the report he said that the 
patents had now been written down quite low enough—from 
£350,000 to £90,000. The company's financial position was now 
eminently satisfactory, and 5 per cent. was to be paid on both the 
ordinary and preference shares. They could have made a larger 
distribution, but it was prudent to carry forward a substantial sum. 
During the last three months of the year under review the company 
had obtained orders for engines to the extent of £74,887, while in 
the whole of the year ended March, 1906, they obtained orders to 
the amount of only £82,517. The company had purchased a licence 
for a reversing plant, which was applicable to motor omnibuses, and 
in various other ways. At March 31st the company had orders for 
engines amounting to 10,000 H.P., and since then that figure had been 
brought up to 11,500 H.P. 


Anglo-Portuguese Telephone Co., Ltd. 


THE directors’ report for the year ending December 31st, 1906, 
says that the growth of revenue, which had been a marked feature 
of the company's business for some years past, was well maintained 
in the period under review. As in the previous year, the profit and 
loss account was credited only with the proportion of subscriptions 
for which the company had actually rendered service during the 
year. The proportion of the year's subscriptions unearned at 
December 318%, amounting to £12,904, had been treated in the 
balance-sheet as a liability of the company. 
The revenue results for the past three years were:— 


е Gross Gross Net 
Year. revenue. profits. profits 
1904 oe as ,. 25,969 10,706 &,3F0 
1905 ЕЕ Н .. 2, 12.24 9.702 
1906 ^ E .. 34,001 14,772 10,696 


The accounts for the past year have been charged with a виш of 
£3,600 for the debenture service (£2,500 interest, and £1,100 
sinking fund), compared with a similar charge of only £2,281 in 
1905. Including £5,455 brought forward from the previous year, 
the total amount available for disposal is £16,154. In December 
last the directors paid an interim dividend of 3 percent., amounting 
to £2,999. They now recommend the proprietors to declare a final 
dividend of 44 per cent., free of income-tax, making a total distri- 
bution of 74 per cent. for the year 1906. This will absorb а 
further sum of £4,500, and of the balance it is recommended 
that £5,000 be placed to reserve (increasing the same to 
£10,000), and that £3,655 be carried forward. The exten- 
sion of tbe company's system south of the "Tagus was 
continued duriny the year, and has been fully justified by the 
results. The directors have decided further to extend the com- 
pany's system of underground cables in Lisbon and Oporto. Since 
the commencement of the present year there has been a continuous 
Improvement in the business of the company. The company’s 
relations with the Government and the various administrative 
authorities remain quite satisfactory. 


United Electric Tramways of Montevideo. 


Ма. G. A. Тооснв presided at this company’s meeting. He said 
that the gross receipts were $364,892, an increase of 314,939, while 
the expenses advanced from 73:25 per cent. to 77:85 per cent. The 
increase in the expenses was owing to three causes, of which two 
would finally disappear with electrification. Montevideo was 
becoming more popular and populous every year, and as pioneers 
of electric traction in the city, their company ought to reap a very 
substantial reward. Rapid progress was being made with the work 
of electrification, so far as the original lines were concerned, 
and these, when electrified, with the extensions, would represent 
over 89 kilometres of single track. The inauguration of the 
electric service took place on November 19th last. Plans for the 
electrification of the Union lines had been completed, and had been 
submitted to the Government for approval; and & supplemental 
contract had been entered into with the contractors for the original 
line for the reconstruction, with certain extensions, of the Union 
system, which represented another 39 kilometres. The whole of 
the lines ought to be completely electrified by March 3186 next. 
Their experience of electrical running had been limited, but the 
effect on the takings had been very marked. The gross receipts 
for the six months ended April 30th last, including those of the 
Union system, amounted to £106,841, exhibiting an increase of 
£30,188 on those of the corresponding period of last year, while 
the net receipts were £40,138, showing an advance of £17,930. 
With the equivalent of lees than one-fifth of the line electrified 
over the whole period, the gross receipts had gone up over 50 per 
cent. and the net receipts over 80 per cent. Over 81 kilometres 
out of 128 were still to come into electrical operation. А dividend 
of 2 per cent. on the ordinary shares was to be paid for the year 
ended March 31st. It was something to go on with duriny the 
period of electrification and reconstruction. 


Prospectuses.— South Metropolitan Electric Light and 
Power Co., ГЫТ, ~ The directors have this week been offering to 
existing sbareholders and debenture-holders a further £30,000 44 
per cent. first mortgage debenture stock at £102, and a further 
30,000 7 per cent. cumulative preference shares of £1 each at 
223. 6d. Tne capital is being issued in order to provide for the 
payment for the new power house at Blackwall Point, which is now 
working, and to meet the continuous expansion of the company's 


business. 
United. River Plate Telephone Co., Ltd.—The list was to close 


yesterday in an issue of £300,000 44 per cent. debenture stock at 
par for the two-fold object of redeeming £164,247 of existing 
5 per cent. debenture stock at £110 per cent., and providing for the 
development of the company's business. 


Greenwood & Batley, Ltd.—The report for the year 
ended March 31st states that the result of the year's trading is not 
satisfactory. After providing for debenture interest and expenses 
of management, and making provision for doubtful debts, the 
accounts show a profit of £12,428, making, with the balance brought 
forward, £18,552. The directors have written off £4,000 for de- 
preciation, and recommend a dividend for the year ended March 
318 аб the rate of 4 per cent. per annum, leaving £654 to carry 
forward. Last year the dividend was 5 per cent. 

Adelaide Electric Supply Co., Ltd.—Special meet- 
ings of the different holders are to be held on Monday, July 1st, to 
sanction the issue of 15,000 further preference shares. 


Provincial Tramways Co., Ltd.—A dividend of 38. 
per share is to be paid on the ordinary shares on account of the 
protit which is expected to be made in the year ending September, 
1907. 

Cape Asbestos Co.. Ltd.—Mr. L. Breitmeyer, presiding 
at the meeting of this company in London on Monday, said that 
the company’s affairs had taken a fair turn. The items on the 
debit side were now practically balanced by the credit items. 

France.—La Societé Lyonnaise des Forces Motrices du 
Rhone, of Lyons, reports а profit of £77,561 for the last financial 
year, and is declaring a dividend of 21 fr. per share. 


Anglo-Argentine Tramways Co.—The directors in a 
circular to the shareholders state that an offer has been received 
from the Compagnie Générale de Tramways de Buenos Aires to 
transfer to this company the undertaking of the Buenos Aires and 
Belgrano Electric Tramways Co. on what they regard as favourable 
terms. The company’s solicitors have been instructed to prepare 
the necessary legal documents in order that the proposal may be 
submitted to the shareholders for approval. 


North Staffordshire Tramways Co. Ltd.—The 
report for the year ended December. 1906, states that capital 
expenditure of £4,242 has been incurred in doubling certain 
sections of the tramway to meet increased traffic. The liability to 
the Potteries Electric Trac:ion Co. on this account was £23,628. 
The directors propose a dividend on the ordinary shares of 5 per 
cent., and to carry forward £815. 


Harper Electric Piano Co., Ltd.—The report for the 
year ended June 1st states that the sales have been very satis- 
factory. After providing for divid-nd on the preference shares at 
the rate of 10 per cent. per annum, £217 is carried forward. 


Eastern Extension Australasia and € hina Telegraph 


Co., Ltd.—An interim dividend for the quarter ended March 31st 


last of 2s. 6d. per share is announced. 


Eastern Telegraph Co.—A first quarterly interim divi- 
dend of 1] per cent. on the ordinary stock is declared, 
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MARKET QUOTATIONS. 


Wednesday, June 26th. 


CHEMICALS. &о а d cain Lula 


a Acid, Hydrochloric „. perowt. 5J- ec 
a 90 itrio Ы oe ee ee per cwt. 22/- E 
“ n Osalic .. oe oe ee per cwt, &8/- 6/ dec. 
а „ Bulphürió .. s . per owt. 5/6 vs 
a Ammoniac, Sal б , рет cwt. 42/. sė 
a Ammonia, Muriate (orystal) .. per ton £33 10 ee 
a ae » ee ee „ рег ton £30 се 
a Bleaching powder .. .. .. рег ton £5 10 - 
a Bisulphide of Carbon .. per ton £18 wie 
a тах .. "E eo ee oe per ton £15 ee 
a Copper Sulphate °з ee oe per ton £33 10 ee 
a Lead, Nitrate ‘x " per ton £81 10/. dec. 
a „ White Sugar.. “+ . рет ton #25 we 
a „ Peroxide Е es . рег ton £32 "T 
a Methylated Spirit .. EN .. per gal. 2/6 i 
a Potassium Bichromate, in casks per lb. Bad. ae 
a Potash, Caustic (75/80 %) .. perton 20 © 
а sé Chlorate . e» ee per lb. 84d. oe 
a е Perchlorate es ee per lb, на, ee 
a Potassium Cyanide T .. per Jb. 74. s 
a Shellac - МЕ РА es percwt, 220/- e 
a Bulphate of Magnesia  .. per ton £4 10 Se 
a Sulphur, Sublimed Flowers .. per ton £6 10 - 
a " Recovered E per ten 26 10 is 
a ú Lump vs ee per ton £5 és 
a Boda, Caustic (white 70% .. per ton E10 15 ae 
a „ Chlorate э vs .. per lb. 844. 2, 
a „ Crystals са "T per ton £8 6 е 
a Sodium Bichromste. casks .. per lb. Bd. m 
a „ Cyanide (basis 100 %) .. per lb. 3d. 
METALS. &o. 
b Aluminium Ingots, in ton Jots .. per ton £200 ee 
b И ire, іп ton lots .. рег ton #22) ee 
b ^ Bheet, in ton lots .. perton £210 Р 
p Babbitt’s теѓа! ingots .. +. рег ton #60 to £195 А 
с Brass (rolled metal T to 12°) basis per lb. 107 d. 
e „ Tube (brazed) x» .. рег lb. 1/- 14. дес 
е, „ (solid drawn). ee per lb. 10? d. id. dec. 
c „ Wire, basis .. .. per Ib. 103d. Ad. dee 
с Copper Tubes (brazed) .. per lb. 1/13 id. dec 
e is » (solid drawn). per Ib. 111 1d. dec. 
g Copper Bars (best selected) .. per ton 2113 £8 dec. 
g Copper Sheet oe ee ee рег ton £115 £3 dec 
g ae oe ee oe ee per ton £113 £3 dec 
e „ (Eleotrolytic) Bars per ton £101 £6 dec. 
€ n " Sheets .. per ton #116 £5 dec. 
[4 e" н Код рег ton £112 £5 dec 
e vn " H.O. Wire per lb 1/1 4а. dec 
y Ebonite Rod oo ee ee per Ib. 8/8 ok 
f » Sheet oe eo oe per lb. 8/- ee 
n German Bilver Wire - . per lb. 178 е 
h Gutta-percha, fine ee ee per lb. 5/8 to 6,6 e 
h India-rubber, Para fine . per lb. ЫШ га. inc. 
i Iron, Charcoal Sheets... e» рег ton £15 t 
1 „ Pig (Cleveland warrants) per ton 58/15 2/93 dec. 
i X Forgings, according to size per ton From #11 dm 
i [I] Scrap, вату ee ее рег ton 47/6 to 60%. эө 
i Wire, galvanised No. 8 .. per ton E P mi 
Я Lead, English Ingot ee ee per ton { to £20 10 15 / inc. 
9 n " Sheet ee per ton £20 15 16 / ino. 
m Manganin Wire No. 98 .. — . per lb. 8. ss 
g Mercury oe ee oe ee per bot. £6 16 to £1 ee 
d Mica (in original cases) small .. per ib. dd. to 1/. M 
d 92 [1] o8 medium per Id. 2/6 to 4j- ee 
d u " » large .. per lb. 4/6 to 8/6 sS 
p Phosphor Bronse, plain castin per Ib. 1050 to res m 
p „ rolled bars & rods per lb. 1/54 to 1 / ae 
p " » strip & sheet per lb. 1/6 to 1/10 SR 
o Platinum oe e+ per os. 1С0/. zs 
e Bilicium Bronse Wire  .. per b. 1/34 ae 
Steel, Magnet, aco'd'g todeso'p'n per ton £58 és 
oe os in bars ee ee £16 to £40 ‘ee 
о Tin, Block (English) .. , per ton 4% 191100 | 4210 ine. 
N n Wire, Nos. 1 to 18 ee per lb. 2:3 ad. dec. 
p White Anti-friction Me 
" White Ant brand .. e. per ton £56 to £80 a 
k Zino, Bh’t (Vieille Montagne bnd.) per ton £80 10 ve 
Quotations supplied by :— 
a G. Boor & Oo. h Edward Till & Oo. 
d The British Aluminium Oo., Lid. 4 Bolling & Lowe. 
e Thos. Bolton & Sons, Lid. k Morris Ashby, Lid. 
d F. W & Sons. m W. T. Glover & Oo., Lid. 
7 Indi Rubber, GP ad Teleg, > Johnson. Mauboy & Oo, Ld. 
a т, D П о JO y е 
Works Oo., ІА. p The Phosphor Bronse O0., Ltd, 
g James & Shakspeare. 
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STOCKS AND SHARES. 


Tuesday Evening. 


IN some respects the opening of the new Hampstead, Euston and 
Charing Cross Railway is the principal feature of the week, so far 
as electrical issues are concerned. It was noteworthy as dffording 
Mr. Lloyd-George an opportunity for saying that the Government 
had nothing in its mind that should cause fear to the honest 
investor in any legitimate enterprise. Noteworthy, too, because it 
gave Sir Edgar Speyer the chance of holding ont an invitation to 


municipalities to take a hand in the underground railway business, 
As regards the Ministers statement, the unkind comment of the 
Stock Exchange was to put nothing better upon its account. Ав 
regards Sir Edgar Speyer, the railway market treated his sugges- 
tion as something that bordered on the humorous. “No doubt," 
observed one shrewd jobber, "the Speyer group would be 
extremely glad to get municipal authority to relieve the group of 
some of their piles of underground stock; and he added, I 
shouldn't wonder if Speyers might not be induced to part with 
it at a price well below the nominal value.” While another 
Stock Exchange member interested in the matter, upon being 
asked what he thought of the idea of Sir E. Speyer, replied as 
colloquially as laconically ‘ Cheek!” 

And the 5 per cent. profit-sharing notes of the Underground 
Electric Railways Company of London have fallen six more points 
to 621. 

The 4 per cent. Debenture stock of the newly-opened line stands 
at 813, Great Northern, Piccadilly and Brompton Debenture is 833, 
and Bakerloo Debenture 921. 

Metropolitan Railway Consolidated stock continues to crumble, 
the price declining to 41, and Districts at 114, are also lower. The 
proposed re-arrangement of the fares has spent its force as a bullish 
factor, andthe public do not seem inclined to take a fresh hand in 
the stocks of the companies concerned. Central London Ordinary 
has fallen a point to 73, despite the general satisfaction expressed 
that the company should have come into harmonious agreement 
with the District group. City and South London stock has 
again risen to 46. The gilt-edged market was greatly stiffened 
by a remarkable jump in the price of Consols, but railways rather 
lagged behind in the general advance. 


New issues made within the past few days embrace the offer by 
the South Metropolitan Electric Light. and Power Company of 
£30,000 4% per cent. Debenture stock at 102, and 30,000 7 per cent. 
Preference shares at 223. 6d., to its shareholders. The quotations 
for the existing similar securities of the company are 1013 and 25s. 
respectively, from which it is evident that not much is being given 
away. Another new issue, cffered for public subscription, was 
£300,000 in 44 per cent. Debenture stock at par by the United 
River Plate Telephone Company. 

Electricity Supply shares look on indifferently to the London 
County Council’s electrical power discussions. There has been but 
little alteration in the prices since last we wrote. The fraction 
lost by London Electric Preference a week ago has been replaced. 
Metropolitan fell to 64. The list keeps steady, or listless, which- 
ever adjective may be preferred to describe conditions of profound 
stagnation. 

At last the eagerly-anticipated Anglo-Argentine Tramway pro- 
posals are out, and at first sight they appear to be curiously 
involved. The Anglo-Argentine has been offered by the Compagnie 
Générale de Tramways de Buenos Ayres, the shares owned by the 
latter in the Buenos Ayres and Belgrano. Various advantages are 
offered in the way of advanced interest upon certain of the Anglo- 
Argentine shares, and it is patent tbat the foreign company, ав 
middleman, will reap a handsome reward if the shareholders agree 
to the transfer. In the market the prevailing impression is that 
the scheme may be considered favourable, and likely to work out 
in practice much as anticipation had forecast. This view is 
reflected in the quietness of the prices. Anglo-Argentine Ordinary 
at 3] better, and Belgranos at 4,', are ү, shade up. The 6 per 
cent. Debenture stock of the former company has advanced a point 
to 1353. 

Business was done on Monday in British Electric Tractions at 
50s., and this is the middle price, showing a 10s. drop on the week. 
The First Debenture Stock was marked up 2, while the Second 
Debenture lost 1. British Columbia Electric Deferred stock at 
1223 is 24 lower. 

Telegraph descriptions are down in а good (or bad) number of 
cases. Eastern Ordinary fell 1, Eastern Extension shares ł, Anglo 
Americans } to 3, Western Telegraphs 3, and so on. The necessity 
for realising investment stocks in order to pay losses incurred else- 
where is probably the reason for this dulness, except, of course, М 
regards Anglo-American Deferred—that gambling counter. The 
Trust varieties are steady, but Mackay Common stock fell 3 and 
the Preferred 14, upon sales said to be of American origin. 


National Telephone Deferred is a little weaker, and the new 
Debenture issue made Oriental Telephone Ordinary j lower at 
1,4. United River Plates are without change. 

In the Miscellaneous list, Babcock & Wilcox Ordinary Were 
rather offered on the eve of the settlement, and at 32 the price 
shows 3 loss. British Aluminium 7 per cent. Preference se 
recovering their dividend, and Telegraph Constructions at 30} are 
the fraction lower, in sympathy with the weakness prevailing in 
the Telegraph list as a whole. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


business done Rise | | Present 
Closing Closing week ended Yield 
s OF Dividends for the last tions or e 
, Пиш. | ив Share, four years, Jane leh, | Junaan, | у 10%. | Fall — per cent. 
| 1905. | 1906. — Hines Lowest. & "i d. 
; ә is 8 a Bj 8 -— ee es ee 1 
Amason Telegraph Co.'s shares, Nos. 1 0 25,000 Nil = m ir e i 691 
140.600 6. 45 6 9% Debs., Nos, 1 10 1,968 Red. * e+ ül * 1241611 
5 660,660 | Anglo-American Telegraph .. .. .. .. 8100 6 | 1074108 1073—1 108 107 5 10 10 
" салю Do д8: an 6 are ee ee 49 12% 1 19 19 — 1 1945, 183 2, i : is ^ 
ыш lo-Portuguese Tel., 6 % Mort, Deb. Stoch Red. 5% | .. p mart 0 — Е г a 510 4 
44,000 pons Nos. 1 to 44,000 га oe T , A “are 92°— 94 9? — 94 937 922 3 4 5 1 
т 3,097,080 | Commercial Cable Sting, 600 year 4% Deb, Bk. Red, „ i i 3 5 
n $e | De ek Pe Pu. эю ase jo | ricas | gi-as EE EG E 
12,981 | Direct Spanish Telegraph, Ora. SKE | 4 = | НЕ . 8 1 
6,000 Do. do, 10 J Oum. Prat. > 109% 10 2 100 = 1 ane = » 475 
Y 80,000 Do. do. 4 Debs, oe ee У gS 44 151— 153 151— 152 152 15g T 5 711 
тү 80,7103 Direct United States Cable oe ee oe ee ; 29 4% 100 —102* 100 —102 " MK я 4 8 Б 
4,000,000 Dastern Telegraph, Ord. k eo ee ee y ^ 84% 89 — 91 89 — 91 91 89 816 4 
12 2 Do e Both ld. i ee эша e | | ee 
28400 Емз&В, Afric, Tel. 4 9 Mt, Db. 16 6,000, red. 56 1% 4%] 08—101 3 T d TE 
> ш Globe D ean Trust 6 E Pref ое ee 6 y 6 o, 1 Ix ul 181— 14 1 1814 9 à 4 it І 
o " 181, К " ee ee 949 20 д, 84 — B6 == С 
reat Northern Telegraph, of Bopen hagn ee i : 488 
EE pets ^ Hali and Bermudas ‘Cable, % 1st Red. 44% | 44% | 100 —102 100—102 oe oe 5 
E 88,600 { Debs., within Nos. 1 1,200, Red. 18 9 [13 ~ 56 — 68 56— 58 os А ee Боо 
Ma 17,0 0 |Tndr-BEuropean Telerraph .. .. .. .. 2 4, 815,| 71 — 78 68 — 70 js : —3 5 1 
— $41,880,400 | Mackay Companies Common .. s a M „ ree 60 — 71 67 — 70 8 e = u 
| $50,000,000 Do. do. 4%, Cum. Pref. .. ee ee Nil Nü | Nin E, i — 7 18/14 ae ee 411 
E 46513] | Marconi's Wireless Telegraph.. — .. . 2: ; 89,149, 5 2 H— 1А iim là - .. ж с: 
tu 73.680 | Monte Video Telephone Co., Ltd, ом. ИАА 5 1015 " i |500 
. o. Ш Ш ee —11 — oe . 
Do 2225 000 National Telephone, Pref. Stock ..  ..  ..| 100 : : : 5245 105 —107 104 — 106 105 ia бз { 8 i 
ga 3,225,000 DS “ш, por, сок Pret oe eo 10 6 6 6 6% m 184 дав 195 ii iia oe 484 
І 16, е е Сот, е ee eo 10 6 6 6 5 % — — ee 4911 . 
ut : Do. do. 6 Cum. 96 Pret. [Y ee 5.5— e á А ee i 
| 20100 Do do. 6% Non-cum. Brd f f. 80 000 Б Б 5 % 33% = И = gi 9T | 9 81110 | 
2,000,000 | Do. do. — B X Deb Btook Red. `.. | Stock | 8} 2 % 2 1060 —302 0—18, 1013 | 101 : 818 б 
E е ер, ° ee о; l4&— 1 ee oe — a 
45 006 Oriental Telep. шан” өс. 1 о, тон шу paid 1 8 d 6 б А 1 on A E es > * : a 8 
ree i А 0. Й e е» FE — ee oe 
a 100,000 Do. do. do. 4% Red. Deb. Btook | 100 1 & 96 —101 98 —101 s: m 0| 519 3 
i 100,0 | Pacific & European Tel., 4 & Guar, Debs. 1 to 1,000 | 10 : h ‹ 4 8% 3% |] е "— 8 1d ун e [ing 
11,8891 Reuter's ee ee ee se өө ee ee ‘on 43 43°, 99 —102 99 —109 oe ee * 4 12 4 
60,000 Telephone Co. of E 9 4 % Deb. Red. oe ee Се 64 в 0 6 6 % 197 —120 197 —180 өе ee ee 5 10 4 
8,367 9 (эн м 5 ee ee eo 8 8 8 8 ., 61— 7i i si 2 | y 4 10 11 
s ооо шко! ne 54 С ең Pref., Nos. 1 to 40,000 mus б 4 4 5 "A кең к= Е os m oe ; iR 9 
Sra 947 Do. 0. bs. oe ee ee 4 А 0 — 1 — vs ее eo il : 
E 118.00 West African Telegraph, bares 1 ке 4 ‘i 95, | 14 13 là- 11 22/6 к к iM | 
к 80,008 | W. Coast of America, 1 to 80,000 & 58,001 to 68,008 V 99 —10 A " : 818 5 
150,000 | Do. 4% Debs., to 1,600 guar. by Bras. Sub. Tel. 100 1573 . | 187—193 | 189— мұ in | is —a 316 3 
Dm | verea раа REM. (om iiia nm | ia ир 
0. е е е өө h 1 SA TA S ае 
: 2 | Weng Innia ana Pane верь o Пр WWE RES | ES uz ze 
E 84,668 . : * А s Ж 10 N Ni) | Nil = 72 2. +1 416 2 
Ux югом | De do: RE Deba. Non Pio 1660 с wo iex nme 4 6 4 син онаст 
74 — — Inoluding arrears. TR со ANIES 
їй е 
e VUECTRICAL RAILWAY, MANUFACTURING AND INDUS 2 ИР | 
a | — 8 R^ 114 à 414 1 
| 1 Trams, Nos. 960,008 to аа | e] | 8 96 | 5 * % Tk— 8i i Без Syd | a 411 8 
270,000 and 560,008 to 580,007 .. oe ee ee б 5 83 ba 6396 51— 6 b51— 197 : +1 477 
E Do. 53 % Cum. Prefs., 1 to 960,007 .. 6 6 6 6 95 | 188 —196 184 — 167 e {18 6 
966,600 Do. Permanent, 6 96 Deb. Stock, 1888 | 100 H Н 5 5 „ | 104 —107 104 —107 1054 E сш! 
3: ; VT 6% 35 5 % 17 — 17. 1 — 1 $s йү | 678 
m ‚000 | British Aluminium, ord. 9,001 to 40, ES. 6 | Ni 17 74% 7% | b5j— Е xd bi 61 Эр 5 4 4 
n 90:000 ро. do. "е 6 % Cum. Pref, oe ee 6 Nil { A 4% B 41 xd Bim 4i se : я ree 1 
ee yn Do. do. 4 % Funding Certa. ..  .. о Ф 6 * |5 $ . | 100 —108 100 —103 ux и 581 
pur 958,000 | T'o, до. о 1s Mort. Deb. Stock Red, | Stock | 5 96 bx, | 98—101 90 —101 21. | `% | 4160 
ED 800,000 Do. do. % Loch Leven Debs. e. | 100 вар 6˙ | 6% |6% | 198 —127 120 —125 15 161 112 3 
115 5000 Pe. 54 Cum. Perp. Pret. S ,. .. VV 99 —109 » | = рев 
t 958.000 Го. lst Mort. Debs., 1 to 6,250 ee е 100 4 d 4 ds 103 —105 103 —105 | 55/ 48/9 = Nil 
xd 120.000 50. Vancouver Power Debs., 1 to 9,200 10 86 6 8% Nil 21— i Жї 77 "à . a 
ni 188,801 | British Electrio Tran 0 6 6% 6 „ % 6e 7 62 — 1 42 | 4M 4 
161483 Do do. 6 Cum. Pref. os oe 6 6 5 K 101 —104 108 —106 . 1 6 11 1 
Qn: 1.448. Ро, do. 5 Perp. Deb. Воск .. | Stock 6 "m 13% | 79 — 82 xd | 18—81 ee vs 782 
100,000 | British Insulated and Helsby Cables ce. ws ; 5 63 68 6% 5i— ө a. .6& ө ipie 459 
ГИ i Do do. 6 o6 um. Pref. ee ee 4 44% 102 —105 102 —105 . e» 418 9 
' — Do. do, 4 9% 15$ Mort, Deb. Red. | 100 4 d dA | ^| ga— 96 92 — 96 | .. — ә 
t 000 British Thomson-Houston 44 96 1st Mort. Debs. .. | 100 Ee i 1à ETA 95, А m Nil 
2 k use 6 1. 1 to 200,000 and 6 |6%| Ni | Nil| .. = | | 19 5 
di олю | {British Westinghouse 6% Prat. 1 to n0 Аа оа ДЫ Wee mmm 
> MÍN f ge. Lindley & Oon OM. 5 ooe ee, сй % NM Nee) rna |g PEE 
» 60,000 TBrowett, Lindley & Oo., Ord. ee Cun Pret H3 £1 Nil Nil Nil = 1 to ar 1 ге = | d | : : Nil 
| 60,000 |1 Do. ао. “OM, 100 106,98 ;. | ^3 Ni Ni % Nu] ак — 1 ie 4: e Nil 
ü 106,781 | Brush Eleotrical Bngipsering, ( Y pied ' 9 64 6 6 % Nil е = git "opt х zy Е ‘ Та H 
. "M Dare ok 2 44% | 44% = 2. M js 
138 000% Do. Регр, Deb. Bioog x. ч» | БЕК 12 dE de do) втв | C ach вю | ©з | +. 811 8 
* 195,000 Do Porp. ind Deby NON.) een 8 4 8 % 8 35— 4 | Зуй 4; * | 1605 17 1 
- 100,000 Buenos Ayres & ano, 1 to 100,000 Poe : 6 2 6 6 V 6 44— 58 ха 13 — 04 v "n 514 8 
W 40,000 Do. “А” 6% Cum. Pref., 1 зо 40,000 | 6 6562462 sy— bi xd | i5 us | A E M. s: 4 61 
y: "Wm 5% Deb, Berk... . 10 154 (Б оо % un it lini | | :. | :; ра 38 
18,900 Do. 5 % Deb. К e| 10 5 5 |5% |5% |101 —10 | E |. UR e i 5 
й: 190,000 Do. * в 6 8 % 3% m— n | ee uns Ps ie 4:00 
Trams, to . ae ee e ee y 5 of 5 SA | е om 
a p Б : 6 % Cum. Pref., Nos. 1 to 29,830 b 12 | 44% 449%, 449 ; 104 —107 104 —107 я А 1 e 6 13 4 
. , * „100 4 IS lane | o — 104 94— 104 3 
b 850,000 Do, 43 % 18% Deb. Stock б 1 16% 15 % | 94— 1 51 p : 4 611 
| 85,000 | Callender's Cable Construction shares — .. —.. б о Бе sd. БА— 57 = 03 M . 14211 
1. Do do Б % Cum. Pref, ee ee ee | 4 449 44% 1064—1084 1064 —1084 Nil 
| 800.000 Do. do. 44 % 1st Mort. Deb. Stock Red. | эш - БФ Муй ea p j^ 1— E 23/6 Я 8 6 8 5 | 
. Са E. Trams. 1 to 491,222 ве ee ee ee | | 4 6 9 - o6 1i— "x2 4 LS 4 8 
y вот Casiner Kellner Alkali, Mn Deb. stock | 100 43% | 44% 123 ix oe Em | "p 73 і | 681 
" O. * p | | 9 p Age E . oe 
91.268 Central London Railway, Ord. Sto. . Stock 1342421352284 | 92 — 94 15) 13 17 210 
1 544,216 Do. do. е ao va 8 44 44 14 44 F3 — 66 Eph | hs +1 | 410 5 
614, . do. el. б, э, 44 — 46 5 = Ич к 8 14 
) Lanmo | Ону and Bonth London кмш con в WA Щу 7| tho 24 „555 6 1 0 
. ng, a • ee се | | с LE А | ee 
f 85,000 8 P OL 154 Mort. Reg. Debs., 1 о} e 16% 65% 6% |59) 96 — 99 | 96 | | 
100,000; 900 of £100, and 901 to 11,000 of £50 Red. | 


Tall ol ule amie. i Guotailons T EO are fall Гут” dirdande, 
А per i Liverpool Btock Exchange. t Unless otherwise stated, all shares are fully pai È 
FFV кыны 1 And ачы of 10s. € From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIES. Continued:) 


ELECTRICAL RAILWAY, MANUFACTUBING AND INDUSTRIAL COMPANTES.—(Continued.) 
| | 


sing Closing Business done | Rise +! Present 
7 | Brook Dividends for the 02223, Quotations week ended or Yield 
Present НАМЕ, or last four years. June 18th. June 26th. |June 25th, 1907. | Fall — | per cent 
issue. Share. 
Highest| Lowest. £ s. d. 
+ — | 1908, | 1904. | 1908, | 1906. Ан 
• — lia 1 oe ee кыр #з 
1 | 109 10 1&- 1 1 — 1 aio .. S 46 0 
060 Diok Kerr & Co. 1 to 960,000 ee ee ee ee 6 6 6 1 =, 1 or Ж е 4 5 9 
2 | Do. de 4 Gum, Реут 580 >: | op u% |a ue | WA а | |: EE 
280.000 Dublin United Trams. (1896), 110 80,009. a9 obs 10 | 6 4 ‚ | 8- Г в — i . и: Á M 09 
69,967 ' : 99.961 b . Z 21 : КА T 
& Swan Utd., " A" shrs. d СЕТИ ' = 31— Ba 418 0 
12.100 palson S nA” shares, 01 189 oe iom [ш af é - 9 эл — m — п oe ee T 588 
. “all pd. б = жашы: Nil 
97.30 Do. 5% md Deb. Bock Prov. Certs. АП pd. ш { & 5 |. ic 128 | 8/9 25 Loa a 
119,100 | Bleetrio on 1 to 112,100 pref. 1 0 m. 56 1 7 17 PX x : i- d S "i 5111 
500 Do. do. Oum. Pref., 1 Q0 8l, 10 44 5457 5 — at = oe Е s . |5 8 
95,000 General Blectric Co, (1 I „ Deb. . Stock 44 121 ‘ mcm = ii 2 15 
000 9 ` e 2 ы >» Y — Е 
78.000 Gt. N. A City Bail Pret. Ord. A 4% 1 to T 15 19127 101— of 0r 10 a 13 1 
96,000 | Greenwood & Batley 1 Prete se 100 [64 55 (55 |5% | 102 —108 " ii | ms] - | 600 
80,000 Do. do. Б Mort. Devt ee ee 5 15 y 15 15 15 114— 5 TE 16 n кр 817 3 
000 | Henley's W. T.) Telegraph Works, Они. "| 6 47 4 3 — 105 —107 xd 441 
$00,000 Do. do. ort. Deb, Btock (47 96 | 106 —107 I5 — I8 650 
, Do, do. wW ks 10 1 y 6 1 10 12 15 — 16 1 m ы 4 Nil 
60,000 | Indis-Rubber, Gutta-Percha & elegraph Works.. 10 134 | 13 N N 1 1j— oe T 618 4 
87,500 Liverpool Overhead Railway, Ова борса . 10 |54 5 б 5 96 2 94 — l » | 8 8 1 
00,070 London United Trams (1901), 1 to 80,001 — * D 82 65478 $ 1 | = 1 "n по ваз 
899,930 Do. do. 60,008 to 100,000 ito 195,000 oe 10 6 5 б 5 1 8 Ы — 88 v 4 10 11 
195,000 Do. do. 6 Ф Сою. Pref., b Btook ee 100 4 Ы 4 4 4 B4 — 88 i BA — 11% ee Nil 
881,000 Do. do. 4% 18% Mort. Deb. ee 1 wi IN Ni Nil й 3 — 4 18] 17/3 3 5 811 
814,016 | Me litan Electric Trams, eee T ee 1 5% 5 б b of А — È 41011 
500,000 " 5% Cura. Fret. Rei eo oe 100 Ki 4 4 44 — 99 — 4 oe ee 1 1 2 
= i а Пер rei., 30,001 665000 Б |... |6%|6%(|6 8j— 4 3)—- 4i P .. aco 
80,000 | Peebles (B.) & Со. 6 95 Cum. Pref., 30,001 to 50, 1 5 8 4 4 2 й— | ap et p 618 4 
2 6,500 | Potteries E. Tro... 1 |6 6 6 б Б — 98 Ee : 4 1110 
$5,500 | Do. 69 Cum. Prot. non паю ub |a% | ub |a% 95 — 98 = а go | 393 | .. | 513 3 
“Б, Do. 44% Deb. Btook . . . o | 19 | J [5% [16% [15 80 — 82 —104 .. | 8161 
Telegraph Construction and Main 1.500 Red. 1900 | 100 | 4 4 4 4 4 101 —104 101 — 9 -à | 716 3 
150,000! e % b. Bds., 1 to 8 Nts. к Б 6 5 67 — 70 61 — Nil 
599300 Willen b Е. Bo Dons 20 bo 000 & 80,001 vo 116,688 | 6 | 8 A}. | 12 H— 1 Et dq Nil 
- 66,088 | Willans & Robinson 1 to 80,000 & 80,001 o 110,685, | 8 |е $ Ni | N 4 | oe — * 
Do. е " в E — "T ое 
246.674 Do. Tti is Mort. Deb. Stock ..  ..  ..| 100 17 „% % % T 


5429 
4 — 5 44— bl . ee ee 
14,000 | Bromley (Kent) E.L. & P., L60 14% deb. ah 100 % es 100 8.100 " 410 0 
7^.000 o. do. % 186. deb, stock |. 6 1 12— 73— 85 3 ie — 1424 
99,798 | Brompton & Kens. Elec, Lit. Bup., Ord, 1 to ды 8 1% т в к E "i X se 
10,702 . 7 Cum. s 99 —1(2 — oe 
836,876 Central Electric Bupply 4 єр. Deb. Sto р H е A 4 8— 4 6 : ! 
80,000 | Charing Cross and d Electricity Bopply c - = 4 4 4 e AU 
80,000 Do. do. do. А. в Pri, 6 d 81— 4 32— 4 oe oe 42 6 
4.400 De 4 % Deb. Btook "| 100 1% |1 5 E 85 n 1414.5 
19496, | Chelgen mean Вар Cr Sure Had. . Stock ag J i ie eg Dis | aba | „ . 0 
16,000! ; do. . 1.415 дб 10 6 6 9 — 10 9 — 10 га 8 418 0 
400,800 Do. 6 Pb. Bik, Borip. (lae at LIS) pA. |. 4 % e со 1% „. 4 0 
800,000 Do. 43% md Db. Stk., Prov. Crta., all pd. 100 ax 4 3 4— 5 Si 8 i 0 D 
40,000 | County of Durham Electrical Power, "Pa T 5 8 4 5 d- Б Н 5 2m 88 178 
000 O. id ©) 1 1828 * 4 Б 7 — — ee : 4 
40.000 Coun аа imde T * OR 001 0.000 19 бф 6 104 11 10í— 11 — MAG 1% e ; : - 
40,000 е 3 6 oy . mM of de 106 —1C9 100 — oe oe 418 9 
429.008 ро, do. Фа Deb, Stock .. | Stock d4 $. Me We Lebe * us 1 0 0 
‚000 Юашапйвоп'в Negro Corporation, Ord. Shares.. | 6 % | ine on d- 2 e [Чоо 
000 0 е ° ene oe Ay 2, 78 — 83 T 
850,000 Do. do. % 1st Mort Deb. Bik | 100 45 неч 41— рай di 5 E - 5 8 : 
10,000 Folkestone, 1 to 10,000 ee ee ee ee өө Б 5 y Б 00 es 5 — ia os 4 9 1 
10,000 Do. b 96 Cum. Pref., 1 to 10, 000 ee oe 100 „| «X 44%, 98 —101 98 —101 ix КИ a4 800 
80,000 Do. Mn Ie Deb. бох oe ee ec 8 ] 9 & 9% ] — ^ ns 7 — 74 oe 2 б 0 0 
18,000 Hove, 1 to 18, oe oe s tri Ord, odd t ^ |10 9 10 © — 94 ee ee 4 0 0 
1,000 | 50. J 4e. е Deben, Bik. | Stock 15 1% 97-100 | 07—100 [ое у E рва 
111,000 London Eleotrio Supply Corporation, imited, Ord. 2 АН: i $ um 51 2— * : 4 TIE " 1 
e14 B06 Do. do. 4% 1st Mort. Deb. Sik. Red. Stock |а |65 „„ 6 — 2419 
0:000 моко Hlectrio Bopply, 1 to "мк КТШ oe Б ad |4 4 i— 63 41 : 5 b 434 
: р 44, | 44% | 105 —109 105 — = . 3 
80,000 Do & Mort. Beten. Stock Rodem, | Bock 8 15 88 — 98 = p 8 8 : 4 1 10 
%0,000 | Midland Electric Corporation, 4 % lst Mort, Deb, | 100 |4 8% | E 71— 12 „ 
67,001 Newcastle-on-Tyne s% E 5 8 5 G — 6 6— 6 M i: T 515 5 
Iu culi % ese [Bom dz oz ri 
90,000 0 to , ee ee өө 4 06 — 98 96 — 98 85 X ee 17 8 
000 Do. 4 % Deb. Btook .. .. .. .. 100 4 = p» 5 
10,000 | t. James" and Pall Mall Electrio Light, Ord. >. 5 nap: 17 d- 9 d- 4 f ja — 15 1 
20,000 : do. 1 Prot, $0,081 to 40,080 10 $ зв 98 — ed 2 4 15, 
1 50,0008 do. : eis & 4 M^ 11— 2} ił- 23 eo . oe 5 8 11 
yee Smithfield Marten Hlectrio poly, Ord. o: T : 49% Iy T» — TI "i z 9 
50 Я 0 . e е Btock e EM 
‘009 | South London Electricity Supply, Ore? se xe Б |8 205 2 2 2} с Ёз 8 5 8 
Bouth Met. Elec. Lt, & Power, Ой. .. «| 1 з Ei 1 11 * | gas 
17,068 : Do. 1% Pret... at 1 % 100 —100 Е di i (15 
Do. ос 4 9 In Deb. Stk. 5 б Б TM là— 921 Ha — i 1 2 10 
к e meal о г % a oh | ee] | | on d ins 
900,000 Do. do. iin ton. Do. bi Rad 1 |: » | ae 9*u— 9 "ne TE EK 0 
iri Ord. ee өз ee * = 5 E s 
181,770 iat cm жей с шы à 5 “ 8 8 44% | &-— 52 = 6 5га t 
(original 6%- Red. to 43 & from Blat Deo,, 1008. 
— d x + | ) 
Unless otherwise stated all shares are fully paid, Interim dividendr. = 
А -——====—=——=——=ш=====——=———— 
=— = 


Bank rate of discount 4 per cent. April 25th, 1907 


од 
р ср МА... 


ж, 


Tn 


ee — — es ^ — | 


 *Laca-cs—ro* E BRETT TTT Т - 224211 


„Äuʒ:., A —: ü — - ——-—m—r⸗ : '. 


vol. 60. No. 1,544, Juma 28,1907.) THE ELECTRICAL REVIEW. 1059 


EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING MAY, 1907. 


Tum returns of electrical business during the month of the 12 months of 19% 6. T -ex i 
ibe totals under the three principal headings as Feriods were practically йш. нде а Ro 
рі Of the various classes of goods exported, electrical and elec- 
eo £161,520 ; ii pl £13 713 ; and me ae £147,001; trically-driven machinery ааа 11 premier position, closely 
an ~ кр with £164,924, £11, 465, and £175,812 re- followed, however, by electrical cables, which are some £13,000 
ете | x 5 montb, showing а comparatively small above the April value ; it is worth noting that Japan purchased 
оа oe N in. the first, and a drop of nearly nearly £12,000 worth of cables during the month. Only one small 
хое е Al case item of tramway material, an export, was recorded as such during May. : 
в connection it is very satisfactory to be able to record such Of the importe, cables this month figure some £30,000 lower than 
high averages as £156,000 and £159,000 in tbe case of exports and last; a minor improvement is noticeable, however, in telephone, 
importe respectively durin ing the first five months cf 1907 ; these lamp, and carbon importations. We 1e-exported some £6,7CO worth 
compare with £134,0C0 and £147,0CO respectively, tLe averages for of foreign made telephones during the month. 


Kegistered Exports of British and Irish Electrical Goods from the United Kingdom.“ 
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a3 i| g f| i| i| 3 Bi Bi | if 
в B $93 | 8 | 8 8 ЫЯ 5 5225 Sus HE 
8 = a B $3 2 Be ы 
£ £ £ £ | £ £ | £ | £ £ £ | € 
Russia, Sweden, Коела апа d Denmark .. 762 | 2,197 7 197 371 | 3,431, 75 5 4 11 ies 
Germany... 120 3,436 91 40| 80 278 | 22 246 164 | 
Netherlands ya use 82 2,673 419 102 104 211 6 18 36 
Dutch Borneo and Java * 120] .. 174 9 3| ll) oe 68 | 
Belgium 192} 4&1] 10! .. 85 800) .. | ... 144 | 690 
France .. 0e ne] .. 73 . 724 14 170 
French Indo-China » 25 38 4 | 
Portugal, Azores, Madeira and Portuguese Africa 41 J19 66 86 384 22%. 75 109 | 
Spain and Canary Isles £8 63 G 49 23 446 77 | + 15 i 
Italy 66 is 804 505 | 1,535 55 „ TOR 
Greco and Turkey E is 32 |... 18 „ 
Egypt 336 | 3,104 | 181 849 | 116 36 14 | 245 | 
China, Siam and Korea 314 | 1,405 160 104 9 | 1.297 7 " 229 217 
n P 175 | 11,947 126 596 | 4781 | ies Ps 5| 2,074 | 
A. and Philippines 242 | 803 133 68 | 153 | 1098 ... | 8 — 
Mexico and Central American States 60| 723 МИ 3 830 ^ bat 2,195 
Ecuador, Colombia, Venezuela Peru and Uruguay 167 47 260 40 81 390 | ЕР 150 17 494 
Chile q 239 328 17 136 1.293 775 | ... 242 
Brazil 29 M. w "E T 28 | 237 298 68 592 | 3,369 s | 71 т 828 
Argentine... es wee | 1,97 | 2,011 72 351 571,487 120! ... | 1,062 | 2,582 
Channel Isles, Gibraltar and Malta 316 5,500 177 14 19 442 3 4l) us 
Britis West Africa ii d^ 144 24 ns 15 60 15 ii 12 | iu 
Cape of Good Hope „ "i 855 | 1244 | 49 206 90 | 3,094 | 4 16 298. . 
Natal.. 2,474 | 4£41 | 905 822 505 2229! 148 27 2145 
British Hast Atrica, ! Mauritius and Aden | 69 334 79 44 36 52 6 a 44 vis "m 
India. — 1.520 9,795 | 1,408 | 956 | 1,236 12,535 219 205 ома! tor! 152 
Burmah kets ee 30 264 231 162! .. 148 21 12 — 
Ceylon 64 374 25 57 bes 73 | BU d. | Е | 7 
Straits Settlements, Fed. Malay Stater & Labuan 299 , 264| 151 50 13 | 639 | 27 57 16 220 
Hong-Kong .. з 374 | 272 434 134 788 20 xo | 33 | bo 
West, Australia 4 129 7 234 10 358 728 181 —. | 146 | „|р зе 
South Australia 132 994 | 341 11 167 10 к ы m 
Victoria 455 465 405 195| 135| 1,005 15! .. | 63 | 857 n 
New Bouth Wales 1,838 , 493 | 335 781 191 | 3,215 | 6 | 106 172 ... 
Queensland ... 3 | 20 70 41 16 932 | T P e e 
Tasmania io bs "S РЕР m 79 к 21 658 | DL xe „| ө 
New Zealand © .. ш ш 0 | 382] 11 598 92 45) 2:33 2 64 7 452 | 
Canada T 242 | 2,758 18 si Еи 121 „„ еи 
British West Indies and British Guiana 81 8 21 53 , MEAE өк. 
Total, £ 14.033 033 156,273 | 9,126 ' 5,935 | 5,501 152,471 | 2,0141) 556 | 2,£08 | 13 W1 "m 5.335 | 5,501 52,471 2,014) 556 | 2,£08 | 13 13 Wl | | 159 
Registered Imports*into the United Kingdom of Electrical Goods from all Countries. 
| £ £ £ £ £ £ £ £ £ £ £ 
Russia, Norway, Sweden and Denmark ... ‚эз 46 436 100 sas aie 3,241 159 11,578 vee es 
Germany  ... TE Lei dvs Kis id 616 | 14,724 808 | 3,320 182 | 16,102 157 496 | 1,051 is 
Holland шу 4 o o o] 799| 3,622 | 3,045 | 8181 | 275 | 2,466 | 312 4,268 1,081 Е 
Belgium — ..  .. 0 0000€ .. 3,391 | 3,130 | 408 | 1,542 | 363 14696 | 307 | 1,061 9,302 — ө 
France о со 0m 007 77. 7| 309 | 6017 | 3,197 | 1,790 | 1,007 | 2,300 | 679 | 3,074 $28 | 107 | .. 
United States — ЗИ: м 9 1,193 2,542 529 225 2,608] 333, 650) 269 2,093 | .. 
Italy n" n br Co ‘ see T бєз з sacs 


15,058 | 1,777 | 47,353 | 1,947 | 9,549 | 24,209 | 2,200 


Total, £ 6,290 30,531 | 8,087 
Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


£ £ £ £ £ £ £ 
1,980 | 478 ZI es 4 


£ 
2,279 


Various countries, mainly as above газ 


ToraL IMPORTS: 


: Toray Rz-ExPORBRTS: 
Totar EXPORTS £147,001 


£161,520 | £13,713 
Norm.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third columns contain ate amounte relating to “goods” otherwise unclassified, the latter, doubtless, consisting of similar 


materials to those appearing in adjacent columns. 
ө This section does not include telegraph cables and apparatus. 
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STATIC BALANCERS. 


By CHARLES О. GARRARD, Ph.D., A. M. I. E. E. A. Am. I. E. E. 


(Concluded from page 987.) 


Fig. 10 shows the variation of magnetising current under 
similar conditions, ав in fig. 9. 

(d.) Influence of the dimensions of the core on the amount 
of magnetisation due to out-of-balance conlinuous current.— 
Let H! be the magnetic force inside the winding due to the 
continuous current, if there were no iron present. 


Tite CURRENT 
e 


AMPERES MAGNE 
è 


Let н be the magnetic force inside the coil (and inside 
the iron core), after the iron has been introduced inside the 
coil. 


n. 

Let в be the magnetic induction per square centimetre 
due to the continuous current. 

For ease of calculation we assume the core to be shaped 
like an ellipsoid of- revolution of length 2 с and thickness 
2a. We bave then— 


н = H! — мт, where N is a constant and т is the 
intensity of magnetisation (see Ewing, “ Magnetic 
Induction in Iron, &c.," page 24). 

н! 

1 = 

H 1 

н! ^ 


| 
— 

| 

| 


= 1 ＋ NE, 
e's 1 
"m 

Now, if 7 = 2, then N = 2:3; 
C 


and if 


3, then х = 1:35 (Ewing). 


From these two values of N we are able to calculate the 
resultant B with the two differently shaped cores. 


Let us assume that the original H (without iron) was 150. 


SHORTER COBE. 
Taking к = 80, we get 
н! 


LONGEB Core. 
Taking к = 120, we get 
1 


ta H H! H! 

=Tyisexiw " 1 1 J 2˙3 х 80 ~ ‘183 
If k = 120, then » = 1,500, If x 2 80, then » = 1,000, 

| 1.500 x 150 1,000 x 150 

B= =j F 1,400. B = — 183 =® 820. 


It will be seen that the shorter core has the smaller 
magnetic flux, although Ше number of magnetising ampere- 
turns per centimetre length of the core is the same in each 
case. Of course, the above calculation is only qualitative, 
but it clearly indicates that a squat design is best, i. e., the 
core is to be kept as short ав possible. This is the opposite 
to a good design of a core-type static transformer. | 

5. System of Balancing in which the mid-wire of the three- 
wire network is connected to Star Point of the Low Tension 
Windings of the Transformers feeding the Rotary Converter. 
— As stated at the beginning of this article, this system has 
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Let K and y be the susceptibility and permeability of the | 
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been applied in practice, and the balancing results therefrom 
have been highly satisfactory. In theory, of course, this 
system is exactly the same as that of the static balancer, and 


it might be thought that where rotaries are concerned the 


use of а special balancer would not be warranted. This, 
however, does not follow, and where any considerable amount 
of out-of-balance current is required to be dealt with, it is 
highly probable that a special balancer connected to the slip- 
rings of the rotary will be cheaper and more efficient than 
using the star point of the main transformers. 

We have seen above that a squat design is most suitable 
for a static balancer. This, however, is just the opposite to 
a transformer, which is generally desired to have as little 
reactance as possible (of course, if the transformers are 
apecially designed with a large reactance to render possible 
variation of voltage in the rotary, the conditions are modi- 
fied somewhat, but not sufficiently to alter the main point of 
the proposition). In the lay-out of a station now а days, 
we may take it that transformers of standard design will be 
used. The number of turns in the transformer will be most 
probably considerably more than in the case of a specially 
designed balancer, which would of itself diminish the 
efficiency of the system. The increase of iron loss is, how- 
ever, the really serious matter. The amount and propor- 
tions of the iron in the transformers being fixed from the 
transformer point of view, the increase of iron loss due to the 
out-of-balance current would be much greater than if & 
special balancer were used, во that the overall efficiency of 
the plant would be lowered, and the temperature rise of the 
transformers would be excessive. These considerations would 
generally more than counterbalance the cost of a special 
balancer whenever there is any considerable amount of ont- 
of-balance current to be dealt with. The balancer can be 
constructed having sole regard for ite special object, and the 
efficiency of the same can be made а maximum. It must 
not be forgotten that a static balancer, capable of dealing 
with an out-of-balance current of 200 amperes on a 480-volt 
three-wire system, is only quite a small affair, corresponding 
to a 34-KW. three-phase transformer with half the copper 
removed. If the out-of-balance current were 10 per cent. 
this would be on a system of 960 KW., necessitating а 1,000- 
Kw. transformer (or three of 333 Kw. each) to feed the 
rotary. The provision of this small balancer would result in the 
out-of-balance current, getting back into the rotary with but 
the relatively small losses in the balancer, whereas, to pass 
the out-of-balance direct current through the 1, 000-KW. 
main transformer would result in much larger losses. 

To take a concrete example, the total iron and copper 
losses in a balancer of this size might amount to. about 


‚ 700 watts. From the curves given in figs. 8 and 9, it will 


TO MID-WIRE 


@ = TEAINALS 


Fic. 11. 


beseen that we can safely assume that the iron losses in the 
transformers would be doubled by the e of the con- 
tinuous current through the windings. The extra coppet 
loss in the windings of the transformers can be neglected, 88 
these will be of very thick wire. The iron loss of a 1,000-КҮ. 
transformer would be of the order of 6,000 watts. 
Doubling this means an extra loss of 6,000 watts, against 
700 watta in the balancer. Thus, from the efficiency point 
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of view, the advantage is nearly 10 to 1 in favour of the 
balancer. Assuming that the out-of-balance current were on 
for an average of six hours daily, in the course of a year the 
extra logs, at 4d. per unit, amounts to £24 3s. Thus the 
balancer would pay for iteelf in about two years. From 


every point of view, therefore, the balancer is the more 


economical arrangement. 

6. Six-phase Construction of Static Balancers.—A six- 
phase winding of a balancer is shown in fig. 11. 

The core used is an ordinary three-phase one, each leg 
having two windings aa, b b and cc. If V be the i.c. 
voltage of the generator, then the voltage between elip-rings 
will be 354 v and the voltage from one terminal to the 
neutral point will be :354 v. 

The advantages of the six-phase construction are :— 

1. Complete neutralisation of the continuous-current 
magnetisation is readily possible without any extra windings 
for this purpose. Thus the balancer can have minimum 
iron loss. 

2. The balancing is much better than with either the 
three-phase or the single-phase machine (see para- 
graph 3 a). 

It can be readily believed that in many cases these two 
advantages will outweigh the expense of putting the extra 
slip-rings on the dynamo. | 

7. Method of Testing Static Balancers.—As, in order to 
get at the true losses in a balancer, it is necessary to test it 
under working conditions, arrangements have to be made to 
pass both continuous and alternating current through it at 
the same time. This can be done most conveniently in the 
test room by using two balancers connected according to the 
diagram of connections given in fig. 12. 

р is а source of direct current, either a dynamo or battery, 
and the amount of direct current is regulated by the resist- 
ance R, and measured by the (moving-coil) ammeter 43. А, 
is an alternating-current (soft-iron) ammeter for measuring 
the magnetising current. w, and w, are wattmeters for 
measuring the iron loss. Correction of the readings of w, 
and w, can be made for the small copper loss in the wind- 


To 3-phase alternator 


Кто. 12. 


ings due to the passage of the magnetising current. This’ 
however, will be but small. The readings of A1, Wi and u 
have to be halved to give the readings corresponding to the 
single balancer. 

8. Cause of Increased Iron Loss in Transformers and 
Balancers due to Passaye of Continuous Current through 
their Windings.—The large increase of iron loss which, as is 
shown in paragraph No. 4c, accompanies the passage of con- 
tinuous current through the windings of the apparatus is, at 
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first sight, rather surprising. As regards the loss in the 
laminated core itself, this is made up of two components :— 


1. Eddy-current losses, 
2. Hysteresis logs. 


As regards (1) it is clear that the eddy-current loss in the 
core will not be changed, as its value simply depends on the 
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variation of the magnetic flux. This variation is the same 
whether there be continuous-current magnetisation or not. 
Concerning the hysteresis loss, it is possible to get some idea 
of this from studying the variation in the area of the в-н 
curve for like variations of в but at different mean values 
of B. 

The curves in fig. 18 are copied from those given in page 
95 of Ewing’s “ Magnetic Induction in Iron and other 
Metals.” The curves are for a very sott iron ring, and are 
near enough to transformer iron for this purpose. Consider, 
first, an alternating magnetising force only applied, corres- 
ponding toa maximum induction of 4,000. The hysteresis 
loss is proportional to the area of the full lined curve. If 
now we let the iron be magnetised by a continuous magne- 
tising force to a value of B = 4,000 and then apply an alter- 
nating magnetisation corresponding to the same total 
variation of induction as before, viz., 8,000, we get the iron 
loss as proportional to the area of the dotted curve. On 
comparing the area of the dotted with that of the full lined 
curve, it appears that the former is only a slight percentage 
larger than the latter. This consideration would tend to show 


‘that the extra iron loss found to accompany the passage of 


continuons current through the windings is not eo much in 
the iron of the core itself, but has its seat outside the core, 
and is really the result of iron losses set up in the iron tank 
by the magnetic leakage due to the un-neutialised con- 
tinuous-current magnetisation. If this latter explanation be 
correct, however, the propositions set forth in this article 
would not be affected, as all balancers, transformers, &., have 
to be, of necessity, enclosed in some kind of tank. The main 
fact is that the losses are bound to occur if the precautions 
mentioned above аге not taken. 


CENTRAL-BATTERY TELEGRAPHS. 


LIKE the closed-circuit system still in use in America, a 
central-battery system possesses the feature that one or more 
stations can transmit signals by means of a battery located 
at another station on the same circuit. | | 
On account chiefly of the difficulty and high cost of main- 
taining primary batteries delivering a continuous current, 
the closed-circuit system was abandoned in this country 
many years ago; but the application of secondary cells to 


has so altered the conditions, ав to 
lead to the utilisation of such cells for the central-battery 


working of telegraphs. 


telegraphic purposes 


Asithis system of working is being; rapidly extended by 


of current for signals in one direction and increments of 
current for signals in the opposite direction. | 


To prevent waste of current a switch is fitted at p, 


enabling а condenser to be inserted in the receiving portion 


of the circuit when duplex is not re- 
quired. This switch also short-circuita 
the 1,500 coil, and thus, by bringing 


penn, Galvanometer 
= 68 Line i the connections into line with those of 
[eo === the central-battery omnibus arrange- 
pee — ment (about to be described), enables 
белан 2 duplex circuits to be placed on a con- 
Roly T UR 2 | oentrator switch and tobe worked from sets 
m 2—5 о PN Morse pe Сой 1500 CED swith interchangeably with omnibus circuits. 
pe h 115 С ©? @ „ / C. B. Оммівоѕз WORKING. 
A m | In central-battery working for omni- 
NE us о 5 bus telegraph circuits the battery is 
ш connected to the line through a resist- 
abv | 40v - e ance of 3,000 ohms. The central and 


E 
CENTRAL STATION А. 


Connecrions or Morse HEY 


SEND: Lever of Key 
in normal pesibon. depressed 


Fic. 1.—CENTRAL-BATTEBY TELEGRAPH WORKING FOB Two STATIONS. 


SIMPLEX AND DUPLEX. 


the British Post Office, and is receiving attention elsewhere, 
a brief description of the Post Office arrangements will be 
of intercs*. 

C. B. DUPLEX. 


Central-battery working has been applied to duplex as 
well as to omnibus circuite. For ordinary duplex, whether 
“bridge” or “differential,” the line resistance has to 
be balanced at both stations by means of a rheostat, 
the balancing resistance upon open ! 
lines varying with the insulation ; but 
the central-battery duplex dispenses with 
balancing resistances, no adjustment t9 OF 
being needed—an obvious advantage 
at small offices, where the operators 
generally have very little technical know- 
ledge. NA 

The normal current from the central 
station A, fig. 1, passes to line through 
the coils of a non-polarised relay, but 


ig not of sufficient strength to over- S E 

come the pull of the antagonistic spring —$60/ 3000" Шле 

upon the armature. At the out-station, E 
— 80v 


the current passes through a polarised 
sounder (to be described later), the 
coils of which have a resistance of 
4.500 ohms. A depression of the 
Morse key at a, by reversing the bat- 
tery, actuates the polarised sounder at 
B, but the relay at А, being non- 
polarised, will remain unaffeoted. 

The depression of the Morse key at 
в shunts with a resistance of 1, 500 
ohms the polarised sounder, the result 
being that the current from the battery 
at a is increased sufficiently to actuate 
the relay, and the signal from B is 
reproduced by means of a local cur- 
rent actuating the sounder at a. The 
aounder is sbunted by a condénser of 
8 microfarads, whose discharge counter- 
acts any tendency to splitting of signals 
due to reversals of the battery by 
the key at a while the key at B is being 
worked. | 

The 1,500-ohm shunt at в takes approximately the excess 
current resulting from ite addition to the circuit, the signals 
from a through the polarised sounder at B remaining 
therefore unaffected by the manipulation of the key at B. 

Briefly, duplex working is effected by utilising reversals 


CENTRAL Srarion A. 


FRONT ELEVATION. 
Fia. 3.— Pola RISED SOUNDER B. 


out-stations are leaked off the main 
circuit, a condenser being inserted with 

the polarised sounder in the receiving 

circuit at each station, fig. 2. | 

-The action of the condenser when 

an out-station is signalling differs 

somewhat from that of the condenser 
у in the duplex arrangement already 
described, as well as from that of 
the reading condenser on Wheat- 
stone circuits, inasmuch as a reversal 
of impulse is obtained without any actual reversal of the 
signalling battery. 

All condensers on an omnibus circuit of this type are 
normally charged ; an out-station signals by earthing the 
circnit, thus allowing all the condensers on the circuit to dis- 
charge to earth through the polarised sounder at each point. 
The striker of the polarised sounder is thus carried against 
the “ marking plate and a signal is received. 

On the sending key rising, the condensers take up a charge, 


Line Line 


2mf | 


Ост Srariox B. Ост STATION C. 


Fia. 2.—CENTBAL-BaTTEBY WORKING FOR OMNIBUS TELEGRAPH OIRCUITS. 
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and the strikers return to the “spacing” plate. The polarised 

sounder must, of course, be adjusted to a neutral position. 
The utilisation of both the charge and the discharge enab 

a double-current effect to be obtained without a rev 

the battery. 
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At each out-station the connections are such that out- 
going signals are reproduced on the polarised sounder at that 
station, thus providing the operator with an indication that 
the line is intact and rendering a galvanometer unnecessary. 
To minimise noise at the larger offices, the polarised sounder 
at the central etation is cut out when that station is sending, 
a galvanometer being inserted to indicate that the impulses 
are duly passing to line. 

Central-battery working renders possible large economies 
in first cost and in maintenance. Less apparatus is required, 
and in the case of intermediate stations, to which, for 
ordinary working, а loop is required, there is а saving in 
wire. Battery maintenance is also considerably reduced, 
especially in outlying country districts; and there is also 
economy in instrument maintenance, owing to the simplifica- 
tion of apparatus, and the abolition of relays. Incidentally, 
the system overcomes the difficulty met with at many small 
offices, of a want-of space for the accommodation of 
batteries. 

There is a limit to the application of central-battery 
working on aerial lines owing to loss of insulation in wet 
weather, but working is reliable in this country up to a dis- 
tance of 60 miles. An abnormal lossof insulation can some- 
times be compensated for by an increase in the voltage of 
the central battery. 


THE POLARISED SOUNDER. 


The receiving instrument used in the Metropolitan inter- 
communication system (described in our issues of May 17th 
and 24th last), namely, the polarised sounder, is also employed 
in the C.B. systems now described. It consists essentially of 
a horseshoe electromagnet (the soft-iron cores of which are 
magnetised by induction from a permanent magnet) and a 
pivoted armature, to the spindle of which is attached a 
hammer or striker playing between two metal sounding 
pieces, fig. 3. | 

The north pole of the permanent magnet i4 screwed to the 
centre of the yoke, the south pole being in close proximity 
to the centre of the armature. In the middle, or neutral, 
position of the arma- 
ture the induced mag- 
netism of one core is 
neutralised by that of 
the other, but both 
ends of the armature 
are of south polarity 
by induction from the 
permanent magnet. 

А current in the 
coils increases the 
magnetism of one pole 
of the electromagnet 
and decreases, neutra- 
lises, or reverses that 
of the other. Bias" 
can be obtained by 
bringing one end of 
the armature  nearer 
than the other to tbe 
cores. 

The spindle upon 
which the armature is 
pivoted projects 
through the dial, and 
carries in front of it 
a vertical striker of 
hard brass, whose 
movement is limited 
by metal pins attached 
to sounding pieces, 
these pins limiting 
also the movement of 
the armature. 

In order that the 
sounds emitted may 
differ in character, | 
the right-hand sounding piece receiving Ше “ marking 
stroke is made 20 mils thick and is split lengthwise in front, 
while the left-hand piece receiving the spacing stroke ig 
80 mils thick and is not split. 


Thus made, the marking stroke is a little louder and more 
resonant than the spacing, and the risk of the operator 
reading the signals reversed is avoided. 

The coils have a resistance of 5,400 ohms, shunted by a 
resistance of 27,000 ohms, making a joint resistance of 
4,500 ohms. 

The range of current with which the polarised sounder 
will work is a very wide one. The figure of merit is 1 milli- 
ampere, the working current generally allowed being about 
6 milliamperes, but the instruments will work well with 
any current between the limits of 2 and 20 milliamperes 
without any alteration in the neutral adjustment, the volame 
of sound emitted being the only variation observed. 

Another form of polarised sounder recently introduced by 
the Post Office is, at large offices, to displace the form shown 
in fig. 3. The newer sounder is of the well-known “ pony ” 
type, regarding which the only observations that need here 
be made, are that the yoke of the electromagnet is removed, 
that a permanent horseshoe magnet is placed under the cores 
so as to polarise them, and that the coils are wound and 
shunted во as to have a joint resistance of 4,500 ohms, as in 
the case of the other type. 

It may be added that for ordinary daplex working a 
farther and more recent development of the pony form 
of polarised sounder consists in the winding of the coils 
differentially to a resistance of 5,000 ohms, so that the 
sounder can be placed in the direct circuit on long lines, 
thus obviating the necessity for a relay and local circuit. 


- BROWN-BOVERI STEAM TURBINES | 
IN THE RHENANIAN- WESTPHALIAN 
INDUSTRIAL DISTRICT. 


By DR. ALFRED GRADENWITZ. 


THE numerous steam turbine plants recently installed in the 
industrial district of Rhenania and Westphalia, strikingly 


Еа. 1.—Brown -Bovagi-Parsons 10,000 H.P. A C.-D.C. T'UBBO-GENERAT)R AT THE RHENANIAN- 
WESTPHALIAN ELECTRICITY Wonks, EssEN. 


Fig. 2.—'l'aNpEM D.C. TuRBO-GENEBATOR OF 1,250 Н.Р. AT CREFKLD ELECTRICITY WORES. 


illustrate the advantages afforded by turbines over recipro- 
cating steam engines and other power producers. While 
most of the mining plante and metallurgical works of that 
part of the country have adopted steam turbines extensively 
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not only as prime movers for their electric generators, but 
also for the driving of centrifugal pumps and compressors, 


generators of 3,600 H.P. output were ordered successively for 
this electricity works. Fig. 3 shows the central station 


after the inauguration of the first 
unit. 

А turbo-tandem set of 1,250 H. p. 
shown in fig. 2 is installed at the 
municipal electricity works of the city 
of Crefeld. 

The turbine of this set is directly 
coupled to two continuous - current 
generators having outputs of 500 and 
375 kw. respectively, constructed 
by Messrs. Brown, Boveri & Co. 
These two generators supply current 
at 600 volts pressure. 

Finally fig. 4 shows the steam 
turbine test beds at the Mann- 
heim works of Messrs. Brown, Boveri 
and Co. After being erected com- 
plete with the electric generator, 
each turbine is tested on a water 
resistance. The steam pressure, super- 
heat and degree of vacuum are 
accurately adjusted in accordance 


Fig. 3.—BrowN-Boveri-Parsons 2,250-H.P. l'URBO-AÁLTERNATOR with the conditions anticipated for 
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the numerous electricity works of the district during the 
last few years have also given the steam turbine a marked 
preference over other types of prime mover. 

One of the more typical of these plants is the Rhenanian- 
Westphalian Electricity Works, at Essen, which supplies a 
number of communities and industrial works with electrical 
energy for both lighting and power purposes. 

This plant comprises a vertical steam engine with a 3,000- 
H.P. generator coupled directly to it, in addition to two 
similar gets of 1,000 H. P. each, and two of 600 H.P. 

The first turbine set, a Brown, Boveri-Parsons unit, 
was installed in 1905; the steam turbine, with an out- 
put of 10,000 H.P. and a speed of 1,000 R. P. M., is directly 
coupled to an a.c. generator of 5,000 KW. and 50 cycles, and 
a D.C. generator for 1,500 KW. at a pressure of 600 volts. 

A similar set was installed at the end of the same year, 
while in view of the satisfactory results given by these 
two plants, four other turbo-generators of 5,000 Kw. each 
were ordered, in addition to another unit of the same віле 
for the Wiendahlsbank mines. 

Fig. 1, p. 1063, represents one of the 10,000-H.P. sets. 

The aggregate output of the steam- 
turbine plant installed at this central 
station will be 50,000 н.р. after the 
installation of the four additional sete. 

After being stepped up by means 
of transformers to а pressure of 
10,000 volta, the electrical energy 
generated is distributed to the various 
centres of consumption. The dis- 
tribution switch-panels are equipped 
with hand-wheels operating from а 
distance the high-tension oil switches, 
and with ammeters and time relays 
fixed in projecting glass cases. 
These relays, in the place of fuses, 
automatically interrupt the circuit by 
operating the high-tension oil switches. 

Above the switchboard are situated 
the bus-bars, the bus-sectioning switches 
being controlled from a gallery. 

Another typical plant in the same 
district, in which Brown- Boveri- 
Parsons steam turbines have been 
adopted as an addition to existing 
steam engines, is Ше Municipal 


b 


practical operation. The boiler and 

condensing plant, measuring  appa- 
ratus and water resistance of this test bed will take a 
4,000-H.P. steam turbine under full load. 
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ADEQUATE DEPRECIATION 
OF CAPITAL EXPENDITURE BY MUNICIPAL 
ELECTRICITY UNDERTAKINGS. 


By J. HORACE BOWDEN, Borough Electrical Engineer and 
Manager, and 
FRED TAIT, Managerial Assistant, Metropolitan Borough of 
Poplar. 


(Concluded from page 1023.) 


Tun greatest essential in any system of accounts is а per- 
fectly accurate method of cost keeping, whereby the prime 
cost of any item of capital expenditure is made of easy 
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Electricity Works of the city of Dort- Fic. 4.—Tursme Test Вер AT Messrs. Brown, Boveri's Works, MANNHEN. 


mund. ‘The first turbo-generator set of 

that station was put into operation in "m 
February, 1905. The turbine, of 2,250 H.P., is directly 
connected to an alternator of 2,600 to 2,900 volta pressure, 
at 50 cycles, with a speed of 1,500 R. P. M. Owing to the 
satisfactory results obtained in operation, two further turbo- 


reference. No detail should be ignored in describing the 
nature of the work executed, and, where possible, reference 
should be made to the Drawing No. in which the particular 
work is set out. 
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ER uo e шлш “ы // g demanded, Ра Arv sold.) per | price ктк er 
8. 2| inki 8 | S | ' installe ° tT " nt., к T. U. | 
8 6 pied оа 31%. “interest. Poplar. by m Poplar. Poplar. Poplar.: 2 (Poplar. шш ld. quired: айл. 
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2| $ 16,250 | — 5,662 5,662 , 9,534 168 5,082 3,906 1,600 | 912 | 688 1.787.547 22.37 2709 14300 — | 1056 
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6. E 10,500 | 5,250 9,231 | 14,481 14,597 5,765 8418/2311 8,400 | 1,980 1,420 4, 208,302 24-26 [1745 | 912 — | 250 
| 
Za | | Estimated : Estimated. 
7 10,516 | 10,515] 9,936 | 19,751 17,873 6,250 8.500 5,311 3.400 | 2,400 [1,000 | 5,000,000/23"78 1 654 | 799 855 80 0 
8 10955 | 10,955 9,209 9 — — — — ; 3,400 2,800 | 600 6.000, 000 24.46 1393 |*:587| 806 | 35°5 
9| & 11.30 11,330 9179 | 20,509 | — | a oe рна | 420 3,200 1,000 | 7,000,00024:91 (1:263 | *560| 703 | 41:3 
0 3 |- 11,525 11,525 9,150 20,675 | — — — — | 4,200} 3,600 | 600 | 8,000,000/25:37 [1:160 | :540| "620 | 47:5 
Т 11,850 11.850 9,361 21.211 — | — — — — 4,000 — | 8,750,000] 25 117111 | :599| ‘582 | 519 
] 5 [ | 12,220 9,342 21,562; — ' — — — — | 4,400 | — | 9,650,000) 25 1052 5160 536 57˙2 
3 112,675 12.675 9,305 21,950 — . | — — — 4,800 — 10.500, 000 25 1009 5507 502 62'2 
| | І | | 
4 (13160 17,560 9,118 | 2,673! — | — !— | — | — | s20 | — 11375000 25 1061 | «98 568 674 
5 [ 13,615 18,015 8,938 | 264953, — 6 — — 5,600 — 12,260,000 25 |1019 491 528 | 732 
6'& 14110 |18510 8,764 „%% — — — — ' — | — | 6000 | — 13150000 25 982 435 497 | 785 
7 3 -14,730 | 19.130 8,584 27.714 | — a — — — | 6,400 — 14,000,000 25 | 955 : '480| 475 | 83:0 
8 5 ,15,40 | 19,740 8,405 28.145 — —_ji— — — 6,800 — |14,900,000 25 928 475 453 | 882 
9:2 fae ‚20345 8,232 28577 — ; — | — — — | 7,200 — 15, 750,000 25 907 | -471| 436 | 938 
0 | 116,585 | 20,960. 8,232 | 29.192 | — | — — — — 7,600 — e 25 888 469 421 | 98°6 
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| | | | | | 
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| | 
Running costs estimated at '4d., and standing charges, £8,000. 

ИР Д : Wages - £2,100 Coal... ue .. 3d. 
sub-divided into the Board of Trade allocations. Schedules Rates, K . 2,200 Water and stores ... ‘Old. 
of each year's capital expenditure, under the various alloca- Balaries н. ад 2,500 Maintenance .. 70454. 
tions, should be inserted, and provision made for entering Sen 5 2 Distribution 045d. 
annual depreciation at the agreed standard rate, so that San до. M .. 8500 
each year the aggregate sum of depreciation so entered wil! Вай debtes and allowances... 150 
be in accordance with the amount debited to sinking fund Law and compensation 150 
account. A form upon the following lines will be found Insurance i 100 

£8,000 400d. 
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For the purpose of keeping cost records of capital 
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electricity undertaking, not with the view of holding up this 


expenditure, the loose- leaf ledger system is recommended, particular example ав а model undertaking, but in order to 


sufficient :— 


CAPITAL STATION MACHINERY—20 YEARS’ LIFE. 


— M ——ẽ а. — 


| March 81st, 1908. 


Prime m 


ciation, 


| i 
| 

Year De- Drawiog Job 
ending. scription. number. | number. 


| | | 


Prime | 
cost 
tolio. Capital 


value. 
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The number of rulings would be dependent upon the 
standard life of the asset. The Drawing No. reference will 
be found of value, the Job No. will refer to the works order 


STATEMENT OF CAPITAL. EXPENDITURE AND ADEQUATE DEPBRECIATIOX. 


fully descriptive of the nature of the work, and the Prime 


Cost Folio reference will give access to 
every fraction of the cost. 


A column should be allowed after (09000 ge 
“years of life" for residual values | ымы 
and also debit and credit columns 
for balances carried to reserve fund. 40.00 
In the event of supersession or anti- 
quation before the expiry of the standard 

000 
Limit £250,000 


А 


life, the balance would probably be a 
debit one; but should the plant be 
found in useful operation st this period, 
then a valuation should be made, the 
amount credited to reserve and debited 
to capital account, and again depre- 
ciated at a re-assessed life. 

In preparing the accompanying state- 
ment of capital expenditure and ade- 
quate depreciation, the writers have 
dealt with, approximately, the capital 
expended on the Borough of Poplar 


1 P] 3 


| Aver- "Total | 


be practical, as far as possible, in their financial propositions. 

The expenditure to the end of the six years of working 
may be taken as actual, and onwards to the end of the 20 
years period, the figures are hypothetical. 

From the foregoing statement, it is obvious that if pro- 
vision were made as per the depreciation table the policy of 
the undertaking as regards future capital expenditure is 
quite clear, provided the scope of the undertaking is not 
enlarged by the addition of. traction supply, free wiring, 
hiring out motors, arc lamps, &c,, but should any of these 
additions be made, the principles of depreciation as set forth 
would be merely extended, and the capital limit raised. 

However, as stated in the first portion of this article, it 
is impracticable to make adequate depreciation during the 
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CAPITAL EXPENDITURE. Limit, £250,000 
| 5 ) b GNI е EE эл 
= m lst | 2nd | 8rd 4th 5th 6th | 7th | ‘8th 9th 10th | 11th | 12th | 18th | 14th | 15th | 16th 17th | 18th 4 19th $04 
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| E 
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Machinery .. III 18,000 25,000 10:000 2,000 25,000; 4,000] 3,000 4, 0% 4.600 5,000; 5, 00 5.0 550) 6.00, 6,00 6,50% 7, 7,500 8,00. 8.500 
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initial stages of the progress of any undertaking. In the 
accompanying table and diagram, the actual results of the first 
stages are set out together with an estimate of the remaining 
results during the years next following to complete the 
period of 20 years, the limit claimed as necessary to make 
adequate provision. ‘The effect upon the standing charges 
is also given, showing that by the working policy set forth, 


. 92.000 147,825 169,575 161,825 215,225 220.627 215,525 214,810 214,005|213.225 216,550 218,35 917,780 217,850 216,645 216,00 216,120 215,940 
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Institution of Electrical Engineers whereby he assumes a life 
of 25 years for machinery, apparatus, &c., costing, say, 
£100,000, which, if invested in the undertaking, would 


Instalment loans. | Annuity loans. 


| 

it is possible to indicate an V/ re charge per unit sold of Е кено e, Адип... тоо 
under ‘9d. The process of reaching this figure is necessarily | T M a 
slow, as it is accomplished by an evolutionary method. It | „ i | 2054 Й 
may appear optimistic to anticipate this result (considering 1 | 5952 | 5,952 | 1 2.505 | 2,505 
the price of coal delivered in London) within 14 years from 2 7 | 11,904 2 | 2,600 5,105 
date, yet it is probable that by more revolutionary methods, | " ев : e | 1004 
an average of 1d. per unit may be reached in а much shorter 5 | У 29.760 5 20908 13514 
period, if the question of bulk supply is intelligently dealt 6 | n 35,712 G 3019 16,533 
with by the metropolitan authorities. Although it may 7 " _ 41,664 7 3,134 19,667 
appear a digression from the subject matter in band, to | " 1 0 5 : | 3355 ae 
advert to the question of bulk supply, yet adequate depre- 10 " 959.520 10 | 3505 29 802 
ciation must largely enter into any scheme that may be put 11 » 05,472 11 | 3,639 33,441 
forward, a matter which has hitherto been palpably ignored. 12 " | 71,424 12 9,777 37,218 

The foregoing statements and statistics have been the | " | 925 P 198 | 2 
subject of considerable study, and are claimed to be not 15 : 89,080 15 4.224 49,431 
haphazard, but the outcome of deliberations extending over 16 н | 95,289 16 4,385 53,816 
an extended period. An endeavour has been made to walk 17 " | 101184 17 | 4,552 58.968 
beyond the fringe of the carpet; there may be points in 18 EE о. | Е e 
connection with the system that bave not been lucidly 20 ^ 119040 | 20 | 5091 73,089 
explained, or that may have escaped the writers' notice, for 21 | 5 | 124,992 24 | 5,285 78,374 
the subject is too far-reaching to be thoroughly dealt with 22 " 130944 22 5,486 | 838,960 
in these columns; but if the engineers in this country, as a | " VADE 2 | e | ser 
body, will give the question the consideration which it com- 95 А 148,800 | 95 | 6,185 | 101,700 
mands, it is possible that a definite system for adequate 26 _ 154,752 26 6,369 108,069 
depreciation by local authorities may be arrived at. 27 5,953 160,705 27 6,611 114,680 

Before concluding, there is one matter of importance to : " Н 2 2 е 
which reference must be made, ie., the present method 30 178,564 30 7:395 136,061 
adopted by the L.C.C. of granting loans on the annuity 31 i 184,517 31 7.676 143.797 
system. If this system is continued, the value of their new 32 : 190,470 32 7,967 er 
proposals to issue loans on the presumed life of the assets (to | » 201578 S SE TA 100 
which, by the way, no one can object, providing the presumed 35 : 208.329 35 8'911 177371 
lives are adequate) becomes useless, as adequate provision 36 к 214,289 36 9,251 | 186,622 
would not be made until the expiry of the loan. The 37 a 220,235 37 9,602 196,224 
adjoining table is а comparison between the effect upon the 15 » 2 1 5 10 875 | 5 
depreciation of £250,000 capital by redemption made on the 40 238.094 40 | 10740 227,279 
instalment and annuity systems. 41 5 | 944,047 41 | 11149 , 238,428 

From this statement it will be seen tbat it is not 42 i 250, 000 42 | 11,572 250,000 


until the 25th year that adequate depreciation is made in 
any one year, and up to that date the provision made is 
£47,100 less than should have been if depreciation had been 
computed on the presumed life of the assets. 

A similar inadequacy occurs in the system set forth by an 
wlogtrieity financial expert in a recant paper read before the 
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necessitate the provision of an annual sum of £4,000 for 
depreciation, but on the other hand, if invested in securities 
at 8 per cent., would only require the provision of an annual 
виш of £2,742 108, 
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The following statement illustrates the difference between 
the two systems during the various stages of the life of the 


assets. 
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Invested in securities. 
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Invested in undertaking. 


d gc | oda o Xeno" “aur [Praise 
Xd ES WM abe pu MEN NOU NES Т 
1 , 4,000 | 4,000 1 2,743 2,743 
2 E 8,000 2 2,825 5,568 
3 | Ф | 12,000 3 2,910 8,478 
4 » 16,000 4 2,997 11,475 
85 н 20,000 5 | 3,087 14,563 
6 ji 24,000 6 3,180 17,742 
7 4 | 28,000 7 | 3,275 21.017 
8 В 32,000 8 г 3,373 24,390 
9 : 36,000 9 | 3474 27,864 
10 , | 40,000 10 3,579 31,443 
11 5 44,000 11 | 3,686 35,129 
12 к | 48,000 12 | 38,797 38,926 
13 к 52,000 13 | 3911 42.837 
14 : 506,000 14 ! 4,028 26,865 
51! „ 64000 | 15 4,149 51,014 
16 . ^ 64,000 16 4,273 | 55287 
17 » | 68,000 17 4,401 + 59,688 
18 | * 72,000 18 4,534 64,222 
19 | x 76,000 19 4.670 68,892 
20 : 80,000 20 4,809 73,701 
21 к 84,000 21 4,954 78.655 
22 | н 88,000 22 5,102 83,757 
23 » 92.000 23 | 5,255 89,012 
24 | 7 96,000 24 | 5,413 94.425 
25 : ' 100,000 25 5,575 100,000 
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From the above statement, it will be clearly seen that, in 
the event of a realisation of assets at the expiration of, say, 
12 years, the depreciation fund in the second instance would 
be £9,000 less than it would have been if the first system 
had been followed out. The writers aré certainly of the 
opinion that full provision should be made annually, whether 
invested in the undertaking or in securities, but if in the 


‚ latter, the interest on the investments should be placed to 


credit of revenue account in order to meet the interest on 
further loans. If invested at a similar rate to the interest 
paid on loans, the second system would be placed on а 
similar basis to the first. 
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THE ROYAL SOCIETY CONVERSAZIONE. 


Ат the second conversazione of the Royal Society on the 
19th inst. there were very few exhibits that had not already 
made their appearance at the first conversazione. 

Mr. A. A. Campbell Swinton demonstrated some interest- 
ing vacuum-tube phenomena, showing the effect of the 
positive or canal rays in turning small windmills mounted 
inside the tubes. The cathode in one of these tubes con- 


sisted of a disc with perforations through which the positive: 


particles coming from the anode were projected and turned 
& windmill placed at the back of the disk. The positive or 
anode rays are known to consist of particles of atomic size, 
while the cathode rays consist of particles of much smaller 
size—the corpuscles or electrons. The impact of the positive 
particles is sufficient to turn the windmill, but rotation pro- 
duced by the cathode rays is considered not to be due to 
direct impact, but to some indirect effect. Mr. Swinton also 
showed photo-micrographs of the bubbles that are developed 
by sudden heating of portions of the glass walls of Crookes 
tubes, owing to the expansion of residual gas occluded by 
the glass during prolonged use. In a special case shown 
under the microscope, the sudden heating had been occasioned 
7 an electric spark, which thus impressed its image on the 
glass. 

A fibre electroscope exhibited by Mr. C. E. S. Phillips 


had some interesting points of novelty. In this electroscope 


the gold leaf is replaced by a fibre of electrically-conductive 
glass which is delicately hinged во as to move very readily 
under the influence of a difference of potential. The fibre 
is hinged to its support by a tiny piece of gold leaf. The 
fibre is much superior as an index of deflection to the 


ordinary gold leaf, whose edges may be ragged, and which 
may be twisted. Much more precise readings of deflection 
can be obtained with the fibre. 

Mr. Phillips also exhibited а new electroscope charger. 
The ease with which celluloid may be electrified by friction, 
together with its poor insulating property, are made use of 
in this apparatus. А celluloid rod is rubbed at one end by 
3 flannel-lined split brass tube. The charge so produced 
spreads to the opposite extremity of the rod and is there 
utilized. Either а positive or а negative charge may be 
obtained from the same instrument. 

The composition of Mr. Phillips's electrically-conductive 
glass is as follows : sodium silicate, 32 parts ; boron, 8 parts ; 
Powell's flint, glass, 1°25 parte. The electrical conductivity 
is about 500 times as great as that of any other glass, and 
this material is suitable for the windows of electrostatic 
instruments a8 well as for supplying the fibres used in the 
fibre electroscope. 

Mr. J. Mackenzie Davidson exhibited some stereoscopic 
X-ray photographs in a revolving lenticular stereoscope. 
The transparencies showed clearly the size and position of 
dense bodies such as particles of steel embedded in the eye. 


LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names 
may be made. Answers are furnished by a barrister-at-law.] 


“Хо. 92.— Escape of Klectricity—Interference with Telegraphic 
System. 


“A.B.C.” wmnITES:—'A railway company installs telegraphic 
apparatus, using in connection with the same an earth return, or 
the rails of its own track for return current. After some years a 
private industrial concern, having works adjacent to the railway 
company’s line, installs electric plant for its own use. The leakage 
current therefrom seriously interferes with the working of the 
railway company’s telegraphs. Has the railway company any 
remedy? It should һе stated that the railway company has no 
protective clauses in its % Асб or Acis.” 


„ The question propounded is very similar to that which arose 
some years ago ia connection with the Cape Town Tramways. . It 
was then found that electricity escaping from the tramway com- 
pany's system interfered with the messages which were being 
transmitted along a submarine calle. The cable company sought 
to restrain the tramway company from allowing their current to 
escape and do damage. They based their claim upon the well- 
known principle of law, that where a man brings something on to 
his land which is dangerous and allows it to escape, he is answer- 
able for the damage caused. Tnat principle had been laid down in 
a case where a man had erected a reservoir on his land, and it was 
held that he was liable to his neighbours if water escaping from 
the reservoir injured their property. The Privy Council, however, 
refused to extend the principle of this case so as to give pro- 
tection to persons who make use of minute currents of electricity 
which can easily be affected by induced currents. In the light of 
this decision, it is thought that the railway company in question 
has no remedy. 


+4 
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NEW PATENTS APPLIED FOR. 1907. 


Compiled expressly for this Journal by W. P. THompson & Co., Electrical Patent 
Agents, 829, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


13,385. Means for teaching the direction of currents in electrical 
machinery and the incthod of cperating such machinery." 8. D. Cox. 
June 10th. | 

13,417. '*Improvelr e hod of preventing the corrosion and decomposition 
of metals immersed iD /r in o act with water or other liquids due to electro- 
chemical action," P. E. G. CUMRERLAND. June 106. (Complete.) 


18,482. “ Improvements in fusible electric cut-outs.” E. SCHATTNER. June 


18.487. Electrical device for saving the services of a door attendant.” 
F. Н. WHysALL and F. Jackson. June 10th. 

13,449. “Improvements in or relating to magnetic circuits for static alter- 
nating current transformers and like induction devices." A. Gower and F. 
HaMER. Junellth. | 

13,584. Measuring, rectifying ani controlling apparatus for X-ray work.“ 
A. FRIEDRICH. June 12th. 

18,543. Improvements in apparatus for measuring charges for elcctrica 
energy." J. S. HIGHFIELD. 


1068 


THE ELECTRICAL REVIEW. 


[Vol. 60. No. 1,544, Јони 28, 1907. 


19,568. Method of and apparatus for fault location on electrical con- 


ductors.” H. G. C. FAIRWEATHER. (Н. M. Friendly, United States.) June 12th. 
(Complete.) 


18,575. Adjunots and appliances for gas or electric pendants and pipes.“ 
8. Quincey and C. Harrison. June 12th. 


18,577. “Improved high.tension cable." A. E. Tanner and E. А. CLARE- 
MONT. June 12th. (Complete.) 


13,582. Improvements in electrical resistances.” W. F. Jones. June 12th. 


18,596. “Improvements in or relating to wireless telegraphy.” 


G, JABR. 
June 12th, 


18,617. “Improvements in apparatus for quick telegraphy.” J. A. GRELLS. 
June 12th, 


13,618. Improvement relating to electrodes for search lights. GEBRUDER 
BikMENS & Co. (Date applied for under Patents Act, 1901, July 30th, 1906, 
being date of application in Germany.) June 12th, (Complete.) 


18,686. “ Improvements in quick make and break electric apparatus for in- 
duction coils." Тномлв.-Векмктт, LTD., and J. Н. CHAMBERS. June 13th. 


18,674. ‘Electrolytic ship-bottom protector." J. Н. ScHONKBERGER and 
G. W. Frazier. June 13th. (Complete.) 


18,688. “Improvements relating to clockwork switches.” 


F. T. Вк. 
June 18th. 


18,712. Improvements in and relating to dynamo-electric machinery.“ 
Hon. C. A. Parsons and А. Н. Law. June 13th. 


18,722. ''Improvements in apparatus for producing high-frequency electric 
DEM ын G. Makcoxi and MancoNrí's WIRELESS TEeLEGRAPH Co., LTD. 
une 13th. 


18,724. “Improvements relating to the electrical transmission of power." 
H. A. Mavor and Mavon & CouLsoN, LTD. June 18th. 


18,739. ''Improvements in electric resistances and the like.” 
томо overex Co., Lr», (General Electric Co., 
une 13th. 


RRITISR 
United States.) 


13.760. Improved method of automatic point control for electric tramways 
or the like.“ M. RATHBORNE, Н. FIELDING and A. P. LaTHAM, June 14. 


13,761. Novel or improved means for use in automatically regulating the 
voltage in connection with a dynamo-electric machine or machines." THE 


ELECTRIC Construction Co, LTD., W. BUCHANAN, and J. McMILLIAN, 
June 14th. 


13,786. **Improvementa in means for use in controlling electric light circuits 
on railway vehicles and other electric circuits.” F. A. Hewson. June l4th. 


18,821. “Improvements in coin-controlled telephones.” 
June 14th. 


R. В, JENTZSCH. 
13,838, * Improvements in and relating to protecting devices for alternating 


electric current distribution systems." BRITISH TuoMSoN-HousTON Co., LTD., 
and J. E. WOODBRIDGE. June l4th. 


18.810. Improvements in or relating to electro-mechanical automatic 
witches.“ M G. WAddOrT, M. RoskNBURG, A. LYNE, S. Davies, E. SWINDELLS, 
F. Moss, and H.JacksoN. June 15th. 


18,842. ‘Improvements in motor-gencrator control apparatus." A. F.PrTCH. 
F, Duncan and O. C. King. June 15th. 


13.862. Improvements in dynamo-clectric machines.“ BRUCE PEEBLES & Co., 
Lro. and J. L. La Cour. June 15th, 


18,875. ‘Improvements in and relating to eleotrio transformers.“ BRITISH 


Tromson-Hovuston Co., LTD. (General Electric Co., United States.) June 
15th. 


18,891. Apparat us for treating liquids electrolytically.” А. О. Тате, June 
15th. (Complete.) | 


PUBLISHED SPECIFICATIONS. 


Copies of any of these арасан may be obtained of Messrs. W. P. 
Tompson & Co., 822, High Holborn, W.O., and at Liverpool, price, post 
free, 8d. (in stamps). 


r 1906. 
DYNAMO-ELECTRIC GENERATORS. W. A. Johnson. 6,888. March 21st. 


ALTERNATING CURRENT ELECTRIC Morons. W. 8. Franklin and S. S. Seyfert. 
7,248. March 26th. 


ELECTRIC Motor CowTRoL Systems, British Thomson-Houston Co. (General 
Electric Co.) 9,112. April 17th. 


ELEcTBIC BATTERIES. E. Buhot. 11,652. May 18th. (Date applied for under 
International Convention, May 23rd, 1905.) 


ELECTRICAL RwirCHES AND FPUusiBLE CuT.Ours. F. Oprendek and S. Pollak. 
11,667. May 18th. 


MANUFACTURE OF MAGNETIC MATERIAL. R. A. Hadfield. 11,974. May 22nd. 

MEANS FoR ĪGNITING AN INTERNAL COMBUSTION ENGINE. J. J. H. Bturmey. 
12,1754. May 25th. (Date applied for under Rule 6, Patents Rules, 1905, 
May 25th, 1906). 


ELECTRIC Grow Lamps. P. M. Justice Deutsche Gasglühlicht Akt.-Ges. 
Auerges) 12,325 May 26th. Е 


ELECTROMOTORS. Е. №. А. Young апа Н. T. Boothroyd. 12,804. May 26th. 


APPARATUS FOR THE ELECTRICAL ProDucTioN or HEAT FOR COOKING AND 
OTHER Purposes. A. F. Berry. 12,898. May 26th. 


ELECTROMAGNETIC PowER TRANSMISSION, A. P. Zani. 12,840. May 26th. 


CONTROL оғ DyNnaMo-ELECTRIC MACHINES. 
(General Electric Co.) 12,497. May 29th. 


ELEOTRIO TELEGRAPH APPARATUS, S. G. Brown. 12,600. May 29th. 


BHADE DEVICES FOR URE IN Connection WITH Gas, ELRCTRIC LIGHT, OR WITH 
Lamps. A. B. Williamson and T. Williamson. 12,567. May 80th. 


SiNGLE-PHASE ALTERNATING CURRENT MOTORS. 


British Thomson-Hcuston Co. 


J. Brunken. 12,697. May 


ELzcrRo-MaoxETIO FRICTION CLUTCH REVERSING GEAR. W. L. Spence. 12,686. 
May 81st. 
ErxcrRicAL Brake rog RAILWAT Trains. P. Morlock. 18,862. June 2nd. 


WiReLESS CLUSTER SUPPORTS For ELECTRIC Lamps. W. Fairweather, 
(Benjamin Electric Manufaeturing Co.) 19,998, June 6th. 


REFLECTOR MOUNTINGS FOR ELECTRIC INCANDESCENT LAMPS AND THE Like, 
P. Druseidt. 18,172. June Tth. 


ELECTRIC SWITCHES. 


British Thomson- Houston Co. 
13,221. June Tth, 


(General Electric Co.) 
ELECTRIC Motor CONTROL SY8TEMS AND APPARATUS, 
Houston Co. (General Electric Co.) 18,691. June 14th. 


ELECTRIC INDUCTION Motor CONTROL. 
Electric Co.). 13,844. June 16th. 


MAGNETIO SEPARATORS. Newton, Newton & R. Newton. 13,845, June 16th. 


ELectro-MaGnets. British Thomson-Houston Co. (General Electrie Co.) 
14,859. June 22nd. 


British Thomson- 


British Thomson-Houston Co. (General 


ELxornic MEASURING APPARATUS. G. W. Harris. 14,692. June 26th, 


Joint Boxes, Fuse Boxes, SWITCH BOXES AND THE LIKE FOR TELEGRAPHIC AND 
OTHER ELECTRICAL CaBLEs. D. Bould. 14,911. June 30th. 


SLIPPER OR CRADLE APPLICABLE TO ELECTRIC TRAMCARS AND LIKE VEH CLES, TO 


OPERATE IN PLACE OF BRAKES OR IN CARES OF BRAKES FAILING TO ACT, 
J. C. Berry. 15,100. July 8rd. 


ELECTRICALLY-DRIVEN GRINDING MACHINES FOR METAL AND OTHER WORK. 
Martin. 15,376. 


INTERCOMMUNICATION TELT PHONE Al PARATUS. 


Electric & Ordnance Accessories 
Co., апа R. F. Hall. 15,704. July Lith. 


SYSTEMS OF CONTROL OF ELECTRIC Moron-OPERATED DEVICES. 


British Thomson- 
Houston Co. (General Electric Co.). 15,984. July 14th. 


OYERLOAD PROTECTIVE DEvickS, ESPECIALLY APPLICABLE TO THE CONTROL ОР 


ELECTRIC Motors. British Thomson-Houston Co. (General Electric Co.). 
16,195. July 17th. 


Exvectric CrRCUIT CONTROLLING DEVICES, 


British Thomson-Houston Co. 
(General Electric Co.). 16,361. July 19th. 


AUTOMATIC ELECrIRICAL BIGNALLING APPARATUB FOR USE ON RalLwAYS, Ciri. 
16,603. July 24th. 


DYNAMO-ELECTRIC GENERATORS, E. С. Ketchum. 16,799. July 24th. 


ELECTRIC TRANSFORMERS. British Thomson-Houston Co. (General Electric Co.). 
16,895. July 26th. 


APPARATUS FOR USE IN STARTING AND CONTROLLING ELECTRIC Motors, 
T. Eaton, and H. Schwarz. 16,957. July 27th. 


TELEGRAPHY. P. B. Delany. 17, 180. July 30th. 


A. Taylor, 


ELECTRICALLY-CONTROLLED Lirts ов Hoists. В. Waygood & Co., and Н. C. 
Walker. 17,921. August Ist. 


EtLECTRO-MAGNETICALLY OPERATED VALVES, E. L. White and E. C. Hoegerstaedt. 
17,564. August 3rd. 


SYSTEMS OF ELECTRIC DISTRIBUTION EMPLOYING TRANSFORMERS AND CONTROLLING 


APPARATUS THEREFOR. British Thomson-Houston Co. (General Electric Co.). 
17,561. August ud. 


MAGSNETO-ELECTRIC GENERATING APPARATUS, ESPECIALLY SUITABLE FOR IGNITION 
or INTERNAL COMBUSTION ENGINES, J. C. Fuller, G. Fuller, L. Fuller and 
B. J. Moore. 17,001. August 4th. 


SINGLE-PHASE ALTEBNATING-CURRENT ELECTRIC Moron. F. W. Davies. 17,763. 
August 7th. 


IewmiriNG Devices, F. Deimel. 17,976. August 10th. 
SrARKING PLU OS. A. Hosch. 18,704. August 21st. 


CENTRAL BATTERY TELEPHONE SysTEMS. Siemens Bros. & Co. (Siemens and 
Halske Akt.-Ges.). 18,716. August 21st. 


ELECTRIC TRACTION Systems. L. Potterat. 19,074. August 27th. 


INSTRUMENTS FOR STRAINING TELEGRAPH WIRE, FENCING WIRE AND THE КК. 
J. H. Wynn. 20,062. September 10th. 


Form oF GaLvANORCOPE, GALVANOMETER, OR SINGLE NEEDLE INSTRUMENT, 
W. Powles and E. E. Moore. 20,399. September 13th. 


ELECTRIC Am-HEATERS FOR HEATING AND VENTILATION SYSTEMS, AND FOR 
ANALOGOUS Punposrs, T. E. Weaver. 21,279. September 26th. 


ELECTRODES. С. C. Connor and J. W. Stubbs. 929,769. October 15th. 


ELECTRICAL BOLT FOR RAILWAY CARRIAGE Doors AND OTHER DooR8 AND WINDOWS. 
W. Unsworth, A. Gibson and H. A. Leggatt. 29,456. October 23rd. 


ELRCTnIC Fuss PLS. W. Matzka and W. Timmermann, 25,509, November 
12th. 


PROCESS FOR THE SOLDERING OF INCANDE£CENCE FILAMENTS ОР ELECTRIC INCAN- 
DESCENCE LAMPS TO THE CONDUCTING Wires., H. Kuzel. 25,994. Novem- 


ber 16th. (Date applied for under International Convention, January 20th, 
1906.) 


CONTROLLER SYSTEMS CHIEFLY FOR ErECTRICALLY PROPELLED TRAINS OR 


VEHICLES, Siemens Bros. Dynamo Works, Ltd, C. F. Jenkin and F. Lydall. 
26,148. November 19th. 


Automatic ELECTRIC Car Brakes, J. H. K. McCollum, 296,998. November 
27th. 


Locomotives. British Thomson- Houston Co. (General Electric Co.) 22,025. 
December 8th. 


BINGLFE-PHASE ComMUTATOR Motors WITH CONMUTATION FIELDS. 
Schuckertwerke Ges. 28,100. December 10th. 
International Convention, December llth, 1906.) 


Siemens- 
(Date applied for under 


LIGHTING Systems FOR ELECTRIC RAILWAY CARRIAGES AND TRAINS, 


Siemens 
Bros.’ Dynamo Works and A. M. Duke. 29, 151. December 21st. 


1907. 

ELECTRIC Furnaces. 8. О. Cowper-Coles. 596. January 9th. 

ELECTRICAL HaAIR-CURLERS. E. Konig. 2,049. January 26th. 

Еркстио Resistance Furnaces. С. Fery and C. Langlet. 8,803. Feb- 
ruary 15th. (Date applied for under International Convention. February 
17th, 1906). 

ErrcrBI0 VEHICLE WHERLS. W. Kronheim. 6,515. March 18th. 


JEWELLED BEARINGS FOR ELECTRICAL AND OTHER INSTRUMENTS, J. Wennstrom. 
7,861. April 4th. 


ELECrRo-TzHRRMOSTATIO SWITCHES. W. V. B. Kelley. 8,9831. April 9th. (Date 
applied for under International Convention, April 19th, 1900.) 


BEARING FOR THE UPPER END or THE SHAFT OF AN ELECTRIC Моток METER. 
Allgemeine Elektricitats-Ges. 9,855. April 22nd. (Date applied for under 
International Convention, September 14th, 1906). 
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LANCASHIRE 
DYNAMO & 
TRAFFORD MOTOR 
ones CO., Ltd. 


MANCHESTER. 
me ELECTRIC CONSTRUCTION 


COMPANY, LIMITED, 
Blectrical Bngineers and Contractors. 


DYNAMOS, MOTORS, SWITCHBOARDS 


Of every Size and Description. 


Head Office: | 
LONDON, ЕС. 


WESTERN ELECTRIC CO., 


171, Queen Victeria St., B.C., 
and Nerth Weeltwich, B. 


THE RANKINH PATENT FEED 
WATER FILTER CO., Ltd., 
——. 14, Water Street, 


London Office Thos, B. Rice, M. I. Mech. B., 
60, Watling Street, Е.С. 


RUMNEY & RUMNEY, 


39, Victoria Street, S W. 


BASTIAN METERS, MERCURY LAMPS, 
BITUMEN, BOXES, 8WIT CHBOARDS, 


BROCKIE-PELL 


FLAME 
ENCLOSED 
OPEN TYPE 


ARC LAMPS. 
GILBERT 
ARC 
LAMPS, 


ONINGFORD. 


Works: 
WOLVERHAMPTON. 


Bee Advertisement, р. 54. 


CONNOLLY BROS., Ltd., 


tor 
WIRES AND CABLES, 


~ 


Bee Advertisement last week, p. 8. 


‘CECIL HODGES 


AND CO., 
SWITCHBOARD & INSTRUMENT MAKERS, 
Balfour Неше, Finsbury Pavement, LONDON, E. 


STATION SWITCHBOARDS. 


J. G. WHITE & COMPANY, Ltd., 
Elettrica], Mechanical & Civil Engineers, 
GENERAL CONTRACTORS, 

9, Cloak Lane, Cannon St., London, B.C. 


Tel.: Whitteriok, London. 
Telp.: 8906-7-3 London Wall, 9886 Central, 


TO INVENTORS. 


If any readers of this paper have ideas for good ` 
Inventions; they should at once communicate with 
the PATENTS EXPLOITATION CO., 11, Queen 
Victoria Street, London, E.C. More money is made 
out of good and sound Inventions than from any 
other kind of investment and speculation. PAT- 
ENTS BOUGHT and SOLD and on ROYALTY. 


В 
TRADE MARKS REGISTERED. 


Н. Ne MORRIS A co., 
Manchester, 8.3. 


ELECTROMOTORS, Ltd. е 

ы ш: MIRRLEES WATSON 
MOTOR and DYNAMO Co., Ltd., 
MANUFAOTURERS, Glasgow. . 


CONDENSING PLANT. 


ИРЕР Jadar sae nues S6 


Telephone Nos. Holbers 933, Central 4425 (Editorial only). 


14, Union Court, 
LONDON, Е.С. 


Telegraph 
and Genera! Engineers. 
Bee Advi. page 16. 


Dr. CASSIRER & Co. 


ЭП, Upper Thames 81., E.C., 
asd Chariottenberg. 


CABLE and RUBBER WORKS. 
BRISTOL’S 


RECORDING INSTRUMENTS, 
For Pressure, Temperature and Electricity. 


J. W. & O. J. PHILLIPS, 
23, COLLEGE HILL, LONDON. E. C.. 
And 7, Park Square, LEEDS. 


CHURTON 


А.С. & D.C. GENERATORS & 


MOTORS. 


T. HARDING CHURTON & CO., 
Atlas Works, Water Lane, LEEDS. 


THE PUREST and BEST 
ACCUMULATOR ACID. 


ofall 
Раоа 
and Tested 


THERMIT LIMITED, 
a7, MARTIN'S LANE, 
CANNON STREET, 

LONDON, E.C. 


PATEN? 
Alumino Thermio Welding Process. 


j GRATELESS 
ERITH'S (ju ERFEED 
STOKERS. 


ERITH’S ENGINEERING CO., Ltd. 
70, Gracechurch $t., LONDON. 


N. G. S. 


INSULATION TESTING SET, 


The “OHMER.” 
Latest, Lightest, Best, and Cheapest. 


| NALDER Bros. & THOMPSON, 16. 


Queen Street, London Ж.О. 
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BELLISS & MORCOM, LIMITED. 


BIRMINGHAM, ENGLAND. 


London Office, 8, VICTORIA STREET, S. W. 


Telegrams: Belliss, Birmingham. 


ZZ. y ͤ 


Bus a 


{ ESTABLISHED OVER (He EE. r 
f . 50 YEARS. 
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| E 1500-KW. SET AS SUPPLIED TO LEEDS, HACKNEY, DUBLIN, LONCON- BIRMINGHAM, ас. 
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{| 3300 ENGINES, representing upwards of 600,000 E. p. Built. 
Ж ! 
| | = 
1 

a 

1 , 

@ | 

af 

11 

" | 

1 
t 

1 É 

B 


LIMITED, 


STRATFORD, LONDON, E. 
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200,000 
CELLS IN USE. 


— " —̃ ä e 


“BRADFORD POWER STATION BATTERY. 


" Е 


~ — ——————— 
| | FREDERICK SMITH AND COMPAN 


| Y, 
WIRE MAN UFACTURERE, LIMITED, 
Contractors to British and Foroign Govornments and Rallway Companiee. 


Telegraphio Addresses :—‘ ANACONDA, MANCHESTER "; "SMITH, HALIFAX." 


NE Д С 


PPER WIRE 


100 Per Cent. Conductivity. All Sizes to 001. 


WP D 
| $7 со Hard Drawn H.C. Coppor Line Wire; Special Tinned Wire. 


TRADE MARK 


COPPER TROLLEY WIR 


Specially Prepared and Tested; Haif-Miie and Mile Lengths. | 


/ | ok 5М!Ту, 
SILICIUM BRONZE WIRE ye 
— N ч 
ar —— — —̃—— ——̃ 0 
ee Сою Wheel rand. b - > S 
C QUALITY, for Telephene Lines, &o. 7 Ware > 


Telegraph Line Wire to all Specifications ; Galvanised Patent Steel Wire ; 
Stay Wire and Guard Wire for Trolley Lines ; Galvanised Steel Strand. 


coe n na veta инип, MANCHESTER, | ON and STEEL: III 


THE LONDON ELECTRIC WIRE 00. In 


Offices and Warehouso: PLAYHOUSE YARD, GOLDEN LANE, LONDON, Е.С. 
. Works: LEYTON, E. 


1 | — 


MANUFACTURERS OF 


CABLES OF LIGHT, MEDIUM AND HIGH 
INSULATI ON ior Electric Lighting; Electric Power; Telegraphs and 


Telephones. 


SI LK COVE R E D WI R ES : Copper, Platinoid, Eureka, &c., for 


Electrical Instruments, Electric Bells, &c. 


COTTON COVERED WIRES, STRIPS& CABLES 


for Dynamos. 


F LEXI BLE CO R DS of all descriptions for Incandescent Lamps, &c. 
DYNAM О В В US H ES : “Ordinary type,” Sparkless, and Self- 


| A Lubricating.” | 
| PLATINOID, EUREKA 2% RESISTANCE WIRES. 
| FUSIBLE WIRES FOR CUT-OUTS. 


Jointing Materials; Varnishes and Sundry Appliances. 
Contractors to H.M. Government and the leading Electric Light and Telephone Companies. PRICE LISTS ON APPLICATION, 
— — ͤ ͤ ͤ—ñ— 
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3-CORE CABLE 


— 


FULL SIZE. 


' | Р 
sur AND мю QOQUNTY OF DURHAM Oos. ORDER. 
80,000 Volts after bending round berrel 12 times dia. of Cable. 
TESTS COMPLIED With COMPLIED WITH | A acc Vos fuc : н at a Temperature of 156° F. 
90,000 Volts for 2 Minutes at а Temperature of 156° P. 


BRITISH INSULATED « HELSBY CABLES, Ltd., 


PRESCOT, HELSBY & LIVERPOOL. 


DOMES of every description for ELECTRICAL, 
MECHANICAL and other purposes. 
ARG LAMP LOWERING GEAR | 1 
' Townshends, Ltd., B'ham 
Em Ø TUNED BELLS A SPECIALITY. 
A : | Re 
CONTRACTORS - - - 


may add considerably to their 


TURNOVER 
by handling 


OZONAIR - - 
APPARATUS. 


40-Page Illustrated Pamphlet and Price List will be sent 


ost Free on receipt of business card. 


OZONAIR, Lid., 


27, CHANCERY LANE, LONDON, WC 


GLASGOW Offce: 189, Hope Street, Glasgow. 


— 


| 1 — (50/4 ЖЉосзљео матоо — 


— 6гу fre Liem — 


CABLE CHAIN PROTECTOR | 
FOR SWAN NEOK PILLARS. 


North-Westorn Electrical Appliance CO., 


CATHCART, near GLASGOW. 


Established 1827. Telegraphic Address: Unswórthy, Derby,” 


B. UNSWORTH A SONS, Ltd., "==." 


| Manufacturers ef Electrica! Wires ef Every Description fer Electrical instruments, Dynamos, Machines, Telephowes and Elestric Bells. 
INSULATED LINE WIRES AND CABLE. 


. e Mark: Remystahl für Magnete." 
чс ESCHER WYSS & 00. 2] |" MAGNETS 
| — VONS, " -— 

Zoelly Steam Turbines, Water Turbines, Pumps. ED MAGNE 


purposes, of the greatest strength and permanens, s B 
es BOLE AGENT: n G. m. b. H. Tlegelstal ee NS 
JENS ORTEN-BOVING, 72,Victoris Street, Westminster, s.w | PIDEN "ene l. West. КОК ` T 


LI 
a Ry. 
J 3 15 eo.” 


is 
$4 
ee ET «> oT af 


ASS 
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ANGLO-SWISS (H. CUENOD) CONSTRUCTION co., 


21, FINSBURY r., 


— — — M AUTOMATIC — — — — 


FIELD & BATTERY REGULATORS. 


Hundreds in Use. 


Accurate Regulation of  ——ÀZ«— 
Several A.C. or C.C. Units Coupled in Parallel. 
Electric Furnaces, Өс., бс. 


— — — ——— ——— 


ELECTRIC AUTOMOBILE MOTORS, 1280 in use. 
ARC LAMPS. SMALL MOTORS. 
HIGH-TENSION OIL SAFETY FUSES. 


All enquiries should be addressed to our Sole 
Representative for Great Britain & Colonies: 


C. C. CAMPART, *. "узвии, greer, 


Telegrams © CECAMPART, LoNDoN." Telephone: 8497 CENTRAL, 


E. S. 


CHEAP x4 
ELECTRICITY 


POWER 
1 MACHINE 


Four Bpeeds. 
Belt Drive. 


Ball-Bearing Thrust. 

Screw and Sensitive Feed. 
Fast and Loose Pulley. 
Relf-Oentreing Chuck. 

Drills to 4" Diameter. 


= The BEST and CHEAPEST Drilling 
Machine on the Market. 


Price £4 10s. "5s Ban) 


JOSEPH BRADBURY, 
Now St. Works, BRAINTREE. 


WORKS : BOURTON, DORSET. 
LONDON: 11, Queen Victoria St., E.C. 


MCDOOGALL’S PATENT 
GREASE EXTRACTOR 


FROM EXHAUST STEAM. 
Fer Condensing or Nea-Coadensing Steam Engines. 


THE BEST METHOD OF PREVENTING GREASE, &c., 
PASSING INTO THE BOILERS. 


HAND OR AUTOMATIC DRAIN WITH 
COMBINED COLLEOTING CHAMBER. 


MCOOOGALL'S NEW 
PATENT STEAM TRAPS 


THE VERY LATEST. 
Now Design for High Pressures and Superheated Steam. 


Send for Partioulmrse 


SOLE MAKERS: 


W. B. HAIGH & CO., Ltd., 


Plane Street, OLDHAM. 


HINDLEY & SONS, 


: Hindley, Bourton, Dorset. 
: Steamport, London, 


Telegrams 
Telegrams 


SUCTION GAS PRODUCERS | 


ELECTRIC LIGHTING | 
GAS ENGINES. | 


Perfectly steady light equally from full 
load to one incandescent lamp. High 
speed of rotation, securing low first 
cost of dynamo. Economy of space; | 
accurate governing; silent exhaust. 
Aoy good make of dynamo supplied. 


2 ШИ i gi DEM M mo^ 
ji Г, 
FREDY BRABY& Сс. w WA 
; FITZROY WORKS l 
352 70364 EUSTON RE {Ё 


LONDON 


WROUGHT-IRON PLATE WORK OF ALMOST EVERY DESCRIPTION, 
GALVANISED OR UNGALVANISED, UNDERTAKEN IN CONNECTION 
WITH ELECTRICAL WORK, 


SEWING MEM MEME Te | 
mam * жы Ж. - 5 & 
- = б, ж, 
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PHILIPS & CO., m 


— Great 
Varlety 
HEAP Lamps of IN- of all 
FERIOR Quality, 
having heen foisted on sorts of 
аз the ‘GENUINE Fancy 
PHILIPS’ Lamps, we Lamps. 
Kindly request, in case | N 
of doubt as to the pm ES 
genuineness of OUR Now Catalageo. E 
Make, to submit пэ the Trade га = 
sample lamps for identi- А = zx 
fication. — The = 


QT 


We have only One | "PHILIPS! 
Quality, viz. the BEST, Lamps are 
and no second Quality unparalleled 
will be supplied by us, for 
which please duly note. Reliability. 


^ 


STANDARD H.V. PATTERN. 


THE CRYPTO ELECTRICAL co., 


155 & 157, Bermondsey St., London, S. E. 


Phone 12, 880 Central. 


Make a Speciality of Alternating 
Current Motors in sizes from 
1 to 10 horse-power. 


LET US QUOTE YOU. 


— (— iad 


——— PRICE RIGHT. DELIVERY RIGHT. QUALITY RIGHT. 


ALTERNATING CURRENT MOTOR. 


— MANUFACTURERS. 


Electrical Accessoriea and Electrical Fittings 
for Export. 


15, GERRARD ST., SOHO, LONDON, W., 


NGL. ATN D. 
Branches at MANOHESTER and BIRMINGHAM. 


м 


«Fleer Р 55 ect-Pree! Sever, "The serious oer n ri» — 
that dust on n for Floor Plugs is 
Pins аге — conducting the Current and into which the SEND FOR ILLUSTRATED CATALOGUE. 


0 we h 1 
same with our new rui Mid Dust ProM t се me са 


shown i in the in ite ореп tition. When the plu a 
g is taken out the | | 
through which the co pins are inserted are covered by a Brest SPECIAL DESIGNS AND QUOTATIONS SUPPLIED IF REQUIRED. - . 


closes down and is held эшен by rag 


June 28 1907.] 


THE CROSBY 


INDICATOR 


is specially constructed for 


HIGH SPEED ENGINES. 


USE it in your 
POWER STATION and OBTAIN 


— . „. 
R: 
E 


A On $ 
Ф“ e б, С 
v 4 А < 
€ qr * < 
C 
o € 
© 


CROSBY INDICATORS can be fitted with an ELEC- 

TRICAL ATTACHMENT which enables one operator 

to take diagrams SIMULTANEOUSLY from several 
cylinders. 


Write for full Particulars, asking for Catalogue ''D 1." 


CROSBY STEAM GAGE & TARTE co. 


147, Queen Victoria Street, LONDON, 


. THE ELECTRICAL REVIEW. 


C. with er without 


Metal Parts 


The Best Material for 
Electrical Work. 


Illustrated?List:post free 


Tus 


Roburine Co. 


18. Victoria 
LONDON, S. W. 


St., 


Gd. Low Voli 8d. заа Ра 
(Subject to Liberal 


Conoo! Eleotrio Lamps iw de E — 
17, VICTORIA STREET, SS 
LONDON, 8.8. 


. 


INSULATORS, BUSHES, 
FLUSH SWITCH FRONTS, &с. 


IVORID E палае Non-Flammable 


IMITATION IVORY, AND ALL COLOURS. 
vite fer Prices t 


D. H. BONNELLA à Son, Lid., 


Ivory, Bene and Wood Turners, Manufacturing Dari, 
58 6 60, MORTIMER STREET, LONDON, W. 


Л & WIGHTMAN T 


CASING LL MAKERS 


H RD: 
ee STREET. BRADFO 
ULL, LiveRPOoL, а GLASOOR 


ЫШ L. M. Ericsson Manufacturing Co., Ltd., 


Telegra aphic c Addr 
^ EPRICE SSON, LONDON.“ 


BYRON HOUSE, 82 to 85, Fleet St., E. C. 


Works: Beeston, near Nottingham. 


x. 2 | : j= Makers of TELEPHONE and TELEGRAPH APPARATUS, 
FA FIRE ALARMS & TESTING INSTRUMENTS, 80, 


— i p — — 


leph 
мо НОГ, BORN, 


— ee ee 


SPECIALITY: 


TELEPHONE INSTRUMENTS a 
MAGNETO AND BATTERY RINGING. 
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LEWES ROAD, 


BRIGHTON. 


| 
MANUFACTURING C0., un. 


| 


— —1.1.— —— 
Rraulik Eclipse 
Intense Flame Are Lamp 


1907 PATTEBN. 
ALL LATEST IMPROVEMENTS. 


6 to 16 Hours Burning. 


INCLINED CARBONS 
DIRECT or ALTERNATING 
CURRENT. 


PERFECT WORKING., 
' Paie Gold Yellow Light, 


ees, 


MAY WE QUOTE YOU? 


CARSON, EVANS & Co., 


3, Fenchurch Buildings, 
LONDON, Е.С. 


SMALL CURRENT - - 
- - CONSUMPTION. 
PRICES REASONABLE. 


Sampie Lamp sent on approval te bena-fide buyers. 


Suppiled to Central Stationa, 
Rallways, Corporations, ac. 


The Only Existing Re-chargeahle 
Dry Coll er Accumulator. 


| Large Stock of Flame 
1907b, Latest Pattern and other Carbons. 


ARC LAMP COUPLINGS and WINCHES. 


ie Guaranteed to be of Superior Patented 
Construction, of unapproacbed capacity, 
and of great durability, which can 
be rallied on in all climates. 


217.8 218, Upper Thames Street, MANUFACTURED BY 
б. BRAULIK, ешш cocco ом The HELIS CELL & ACCUMULATOR Ce., Ltd., 


53-84, OHANOERY LANE, LONDON, W. o. 


Esperisaced Agents Wanted of all Important districts in the United Kingdem 


KABELWERK RHEYDT Akt. Ges., 


RHEYDT, near Dusseldorf, Germany, 
MANUFACTURERS OF ALL KINDS OF 


Wires and Cables 


FOR ALL PURPOSES. 


SPECIALITIES : 


ARMOURED 
CABLES. 


TELEPHONE 
CABLES. 


Sole Agents for United Kingdom and Colonies: 


PLUTTE, SCHEELE & CO., 


18 6 19, QUEENHITHE, LONDON, E.C. 


Telegrams :—" TELEFICAS, LONDON." Telephone No. 4304 Central. 
| Eee 


p" 0 "р жы waist ee eS 
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D. & 8. CARGO FITTINGS, 577° TYPE 
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IF YOU ARE USING THIS CLASS OF FITTING 
Send for LIST No. 55 


AND SAVE MONEY. 


Without Guard, 


-- VERY 


STRONG am 


 SERVICEABLE, 
PRICES LOW 


FROM 


14/6 — 


Standard Pattern. 


FOR 


SHIPS, 
SHIPYARDS, 


Hook Handle. 
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With Guard and quy- rope Hook With Plate Glass Front, Guard and Guy-rope Hook. 


DORMAN & SMITH, 


Ordsal Electrical Works, SALFORD. 


London Office: 94, CHARING CROSS ROAD. 
Glasgow Office: 198a, ST. VINCENT STREET. | 


Also at 2, Hunter Street, Sydney, N.S.W. | 


m. a 
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ACIDS ғ CHEMICALS 


Dipping Acid for Brass Work. 
Sulphuric Acid for Accumulators. 
All Chemicals used for Electro-Plating, 
Bronzing, тараша 


Special Plant and Materlal for Dipping, 

Lacquering and Bronzing Electrical 
Fittings. , 

Soldering Solution in Bottles and 
Carboys. 


Write fo» Lists to— 


W. CANNING & CO, 


GREAT HAMPTON STREET, 
BIRMINGHAM, — 


| WELLS = LIGHTNING э» PAINTER 


No. 1 Painter .. 

No. 2 

No. 3 - d^ 
Bingle Air Compressor 


PAINTING BY MACHINE. 
GREAT SAVING IN TIME, PAINT AND LABOUR 
PAINTING SPBED--3 Square Yards a Monte. 


l'he paint Spray d « ie. and continuous UA ugh a flexible 
tube and nozzle supplie ач га nom re ed i 


main or irom our s s al Compre 


HAND AIR COMPRESSORS, 
Paint Holder and Sprayer Combined. 
Invaluable for ELECTRICAL WORK, STENCILLING, 
ORNAMENTING, DECORATING, &c., 


ny class of painting where 
continuous. 


the work is not very heavv oi 


Price, Complete, £16. 
Hand Sprayer and Hose з! 


Adopted by Leading Electrical Companies. 


ipplied separately , £9. 


Double Air Compressor . 


3ATTERIES 


"te in All oR yy MM 
Germany and U 


TELE. 2019 KENSINGTON. 


RAMSDEN, CAMM & CO., 


BRIGHOUSH, YORESHINAEA, 


Iron, Steel and Copper Wire Drawers. 


TELEGRAPH, TELEPHONE AND CABLE WIRE. 
Contractors to H.M. Postmaster-General, the Indias and Colonial Governments, and Leading Railway Companies. 
SPEOIALITIES 1—FINB SIZES OF H.C. COPPER, GERMAN SILVER, &c., WIRES. 


SEE SSC TSS te o 
THE ELECTRICAL REVIEW. 


JAMES FERGUSON, 


61, POLLOK ST., POLLOKSHAWS, 


GLASGOW. 


MAKER ОР... 


IRONCLAD SWITCHES 
AND FUSES. 


WRITE FOR PRICES. 


“FOREST CITY” 


PROTECTED, CABLE 


AND SOLID — 80“ 
FOREST CITY 


ELECTRIC COMPANY 


‚ MANCHESTER. 


‘ithe ir from exist- 
rs 


Ww Ri TEFOR Li STOFL JA EV ASH ING -MACHINES 


629 0 0 

£30 O О A. c. ЗЫ жск X 65 «Sc Co., 
£35 О 0 102, 103 and гоа, MIDLAND ROAD, 
£1710 O 


UAM. wr. Pandas, LONDON. 
. АЛО el nt ce a 
ee iier 


— m 


£27 О 


— 
— 


SEND THE X ELECTRIC ACCUMULATOR 
ENQUIRIES. COMPANY, LIMITED, 


19a, Carlyle Square, 
Chelsea, S.W. 


Lrp.. 


TER ELECTRICAL REVIEW. ‘June 98, 4907, 


S —— 


DICK, KERR & CO., 


LIMITED, 


ABCHURCH YARD, CANNON STREET, 
LONDON, E.C. 


[141 


PRESTON, Lance. KILMARNOCK, М.В. 


© 


RELIABILITY. 


NO. 1 MOTOR WAS STOPPED 16 HRS. 25 MINS. OUT OF 13,656 HRS. 
NO. 2 22 25 35 р зо 22 O 22 223 72 14,472 2? 
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THD MOTORS ARE INSTALLED AT THE HARDSHAW BROOKS WORKS, ST. HELIN. 
a ` 
+ Е 


Over 240 H. p. of our Motors are in operation in thie centre of industry. 


; 


NO BETTER TESTIMONY OF THE RELIABILITY 

OF OUR MOTORS COULD BE DESIRED THAN 
nen HIS EXAMPLE, WHERE THE MOTORS HAVE —€——— 
————— 775 BEEN IN CONTINUOUS OPERATION FOR OVER — — 

18 MONTHS WITHOUT ADJUSTMENT, AND 

INDEED, PRACTICALLY WITHOUT A STOP. 


WRITE FOR OUR | 


Monthly Stock List, Stationary Motor Catalogue and Industrial Motor Pamphlet. 


"E 
|^ — 
T „ 1% 
i — NA * 
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(PATENTED.) 


A Revolution in Electric Cables & Wires. 


write for our descriptive booklet and sample of Paterson's Fireproof 


Cable. | 
By using these Cables the danger of fire from Electric Cables is 


reduced to an absolute minimum. It is frequently of the utmost 
importance that Electrical circuits should be kept intaot should such 
an emergency arise, and this is secured, as far as the Cables are 


concerned, by the use of our speciality. 
These Cables have been frequently tested under various circum- 


stances for their fire- -resisting properties, both for external flames 
ands for internal arcs, and have successfully withstood the severest 
tests. 


We invite all who are interested in electric cables and wires to | | 


ARCHITECTS AND ENGINEERS 


Should specify 


PATERSON’S FIRE-PROOF CABLES 


for Buildings, Hospitals, Churches, Theatres, Factories, Collieries, Iron Works, 
Dockyards, Ships, &c., and especially in all places where 


INFLAMMABLE or EXPLOSIVE GOODS 


are stored. They cost no more than the ordinary high grade V.LR. Cable and Wire. 


OUR CATALOGUE **A** WILL BE SENT ON REQUEST. 


SOLE MAKERS: 


OHNSON anv PHILLIPS]? 


VICTORIA WORKS 


CHARLTON. SO KENT. 
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m т. эң "War Office 7M 3 +. | 
66 - | S coms 2» (ce /75/5 | 
The Universal Fi EE 5 este: 1860. 


eaten) WASTEIOIL FILTER 


ew Pays First Cost in a short time. ^ 


WASTE OIL which has hitherto been thrown away, can be Filtered and 
USED REPEATEDLY. 


—— À a 


HEIGHT AND PRICES: 


(Capaolty, 2 pts.) 
12in. - - 35/6 


cnet nom. Be ip, = 


No. 2 (Capacity, 6 to 7 pts.) 
20in. - - 60/- 


No. 3 (Capacity, 14 gals.) NG GEA N 
ЗО in. 110% T6 
S/MPLE 
No. 4 (Capacity, 3 gels.) 


36in. - - 160/- 


No. 6 (Capacity, 44 gale.) 
42in. - - 222/- 


No. 6 (Capacity, 54 gals.) 
50in. - - 315/- 


„so RAW HIDE PINIONS| 
and г CUT GEAR 


W E. © ſeleg rams; Е y PHONE № 
application; азо o a * . 
our Oil Tanks! and GEARING. 


Cabinets. 


— - ре —— 


LARGEST 
MAKERS 


Sectional Elevation. 


MANUFACTURED BY 


жоні. & VOGT, 
Makers of Oil Storage Canks, Cabinets, Kt., 
5, CHESTER ROAD. TUE BROOK, LIVERPOOL. 


DAVID BROWN & Sog. im 
HUDOCRESFICLD. 


INTERNATIONAL 


ELECTRICAL ENGINEERING CO., 
-Glun Houso, Surrey St., London, W. G. 


——— Equipments for- 


ROLLING MILLS 


A Speciality. 


p ELEVEN INSTALLATIONS UP TO 2000 H.P. RECENTLY COMPLETED. 


REID BROTHERS, 


Electrical and Telegraph Engineers and Contractors, 


MAINS for TOWN LIGHTING, | 


POWER, TRACTION, &c. 2 


NDERGROUND. 
COMPLETE INSTALLATIONS CF 


PNEUMATIC TUBES ron transmission or PAPERS, &c. 


Telegrams:—"' SUPRA, LONDON." Telephone No. 13,949 Central. 19, WHARF Р RO AD, LONDON, N. 
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B.T.H. QUALITY. 


The B.T.H. ELECTRIC FLAT-IRON is a departure 
from primitive ironing day methods in the direction of 
convenience and economy. When the electric flat-iron 
is used no time is lost in attending to a stove, and no 
work is delayed owing to the iron becoming cold, nor is 
work scorched through over-heating. In the B.T.H. 
electric flat-iron THE HEAT FLOWS TO THE WORK. 
The iron remains evenly hot under the hardest and 
most continuous work. It is shaped for practical 
needs and is very evenly balanced, and can therefore 
be handled with the minimum of fatigue. Made in 


three sizes: 31b., 6 Ib., and 8 Ib 


THE 


BRITISH THOMSON-HOUSTON CO., 


LIMITED. 


ELECTRICALLY 
HEATED FLAT-IRONS. 


HEAD OFFICE & WORKS: RUGBY. 


BRANCHES: 
LONDON: 53, Cannon Street, Б.С. SHBFFIELD: 41, Church Street. 
GLASGOW: от, Wellington Street. BIRMINGHAM: 118, Colmore Row, 
MANCHESTER: 30, Cross Street. LEEDS: Greek Street Chambers. 
NEWCASTLE-ON-TYNE: Collingwood Buildings. 


FOR EXPORT.—Foreign Department Rugby and 83, Cannon Street, London, E.C. 


Enquiries should be addressed to nearest Branch Office. 
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D. W. M. BALL BEARINGS 


For DYNAMOS & MOTORS. 
GREAT SAVING IN POWER. FRICTION practically ABSENT at FULL or 
PARTIAL LOAD and NOT GREATER when STARTING. 
IMMEDIATE DELIVERY. "et LARGE STOCKS. 


Lupw. LOEWE & Oo. L. "TOND ON... 


GOLD BAR NODJAE, 
5 m 1893. 


ur 3 rey en 
Supplemen u ү 
Patents granted ted or assigned to 


Teleg.: "Lorwr, LONDON.” 
Tcleph.: 1707 HOLBORN. 


ELECTRICAL INTERLOCKING. 


f Trade have again urged the necessity of combining the Lock,“ and Block,“ 
8 Вока s Tavern fo effect "ns d iter dependent working." This è vement, together wi 
reliably socomplished and brought into practical use on several lines by Меш. & Farmer, under 5 o 
Diploma of Honour (the Highest Mot Sword), Edinburgh, 1890. For Particulars, Plans and Estimates, apply to 


SAXB ARME Railway Signal Contractors, 58, Victoria Street, WESTMINSTER, LONDON, В.Ш. 
Sb Жы ЖЫ ee ЕЕ. асно Levers, Block Instrumente, and Signal Work of every deseription, Electrical and Mechanteal. 


7 
Large Bearings for 
High-speed Engines. 


In the design of the Brush Engine, which embodies all the best features of standard 
Dritish practice, particular attention has been devoted to the provision of large bearing 
surfaces. The following table compares the dimensions in the 500 Kw. size with those 
of what we consider the next best engine :— 


сше | 


= BRUSH 


NUMBER OF BEARINGS . 
BEARING NEAREST FLYWHEEL 


Excess surface of Brush 
OTHER MAIN BEARINGS ... 
Excess surface of Brush 


CRANK PINs... 


Excess surface of Brush 
Cross HEAD PINs... А 


Excess surface of Brush 


ELECTRICAL 
ENGINEERING 


THE BRUSH ENGINE 


Six 
84" diam. x 264" long 
= 216 sq. in. area 


% 

Four 73" diam. x 11" long 
One 74” diam. x 98” long 
== 400 aq. in. area 

29 


Threo 8” diam. X 10” long 
= 240 aq. in. area 


24% 
Three 44” diam. x 8" long 
= 107 sq. in. area 
. 45 


CO., Ltd. 


ENGINE 


Five 
84" diam. х 20" long 
= 170 aq. in. area 


Four 64” diam. x 12” long 
= 312 sq. in. area 


Three 64” diam. x 10" long 
zx 195 sq. in. area 


Three 3}” diam. x 7$" long 
= 74 sq. in. area 


LOUGHBOROUGH. 


in OXYDISED SILVER, 


ELECTRIC FITTINGS 


OF ORIGINAL DESIGN 


The SHOWROOMS, 
At 100, OXFORD ST., LONDON, W., OLD GOLD, 
And BROAD ST., BIRMINGHAM, 


CONTAIN THE LARGEST AND MOST VARIED DISPLAY IN EUROPE. 


Manufactory: BIRMINGHAM. 


ASTIQUE COPPER, 


ANTIQUE BRASS, 


CRYSTAL GLASS 


ү ч — — — — . 


THE ELECTRICAL REYIEW SUPPLEMENT. 


THE “MONARC.” 


Designed to Compete with the Dying Struggles of the Gas Cos. Monarc.“ 
Consumes but 3/ 10th BO. T. U. per hour I ма Monarc.“ 
Costs but 45s. (subject) each T e ез " Е % Monarc.“ 
Direct or Alternating Current РЯ s ы 8 T „Monarc.“ 
Single Carbon or TWw inn Monarc.“ 
The Sensation of the last Lighting Saen „Mon arc.“ 
Still Selling by HUNDREDS ..  .. " "V Monarc.“ 
Displacing all other Arc Lamps "T “ Monarc." 
Made under the Aston-Worsley Patents is T "m 185 " Monarc.“ 


и WERITYS Limite 


OATALOGUE 539. ASTON, BIRMINGHAM. 
PPP 


Q 
d | 
= 


We ЕСД 
| ae Mark, e Mark. | 
— 


ш 
| 
i | | 

| 


E 
pa 


E IMPROVEMENTS |. 
(ON TWO-WAY 


SWITCHES. 


———— — - 


CONTACT ENDS and the HANDLE, the Ebonite 
BETWEEN 
Insulation In the latter being bushed with brass. 


The Handle is therefore protected by LIVE METAL & HAN DLE. 


COUBLE INSULATION. 


| 
| 
| 
The Rocking Arm 1з now insulated trom both the DOU BLE INSU LATION 
| 
| 


LONDON : BIRMINGHAM : GLASGOW : NEWCASTLE : BELFAST : 
917, Shaftesbury Sampson Road North. 11, Bothwell Street. Манн. ранама а ha 7 Pos High Benes 


Avenue, W.O. 
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To Central Station ышы ыы 


BENNIS PLANT , BOILER- -HOUSE 


will ensure you LOW COSTS PER UNIT, LOW FUEL COSTS; 
wil KEEP DOWN REPAIRS and MAINTENANCE COSTS, 
and secure GOOD FINANCIAL RESULTS. 


BENNIS 


Stokers and Compressed. Air Furnaces, 


 BENNIS = = 


Chain Grates. ашыр vo ушуш 


BENNIS = = 
Elevators and Conveyors, 


ARE 


ESTABLISHING RECORDS and 
SAVING FORTUNES in 
ELECTRIC LIGHT and POWER 
STATIONS all over the World. 


Write for Free Illustrated Pamphlets describing BENNIS 
Plant in operation. 


BENNIS, LITTLE HULTON, BOLTON. 


London Office af. m Nos.: 13 FARNWORTH, Telegraphic Addresses: Bennis, LrrrLx Ноток." 
28, VICTORIA ST., S.W. 627 Victoria. “ Bennis, LONDON.” 


Lord Kelvin’s.' Patent 


Astme Warmer ez 


ACCURATE ON a % CIRCUITS. 


STRAY FIELDS. 

WAVE FORM. 
FREQUENCY. 
POWER FACTOR. 


UNAFFECTED 
BY 


— The Portable form of this instrument is particularly suited 
for Meter Testing, and is used in the Board of Trade 
Laboratory as а sub-standard. 


PORTABLE FORM. 


KELVIN & JAMES WHITE, 


LIMITED, 
18, CAMBRIDGE STREET, GLASGOW, & 66, VICTORIA STREET, LONDON. 


June 28 190/,] THE ELECTRICAL REVIEW SUPPLEMENT, 21, 1 
VVV 6 


THE HIGH EFFICIENCY OF 


LANGDON-DAVIES MOTORS. 


(f) A Central Station Engineer writes complaining : 


“This Consumer was previously paying a sum nearly 
double when using gas.” 


(2) A User complains : 


“That he had guaranteed to take a minimum con- 
consumption of 24,000 units per annum. His actual 
consumption was only 16, 800 units. 


LQELLY 


s РАБИ. = tee 


Over 200,000 H.P. at work and under construction 


Mather & Platt, Ltd., 


Salford Iron Works, MANCHESTER. 


Aude Бу КЖЧ ӨӨӨ е s 
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АЧТЫ Таа аана 


Auer 


ELECTRIC DRIVING in the SMALLER TRADES. 


CARBON BRUSHES 


OR 
DYNAMOS AND MOTORS. 


PRICE LIST AND ALL INFORMATION ON OUR DIFFERENT QUALITIES OR APPLICATION. 


ti. WATER LANE, GREAT TOWER ST., E.C., LONDON. 


[June 28, 1901, 


PATENTED 


IT IS ON THE VERY ELE- | 


MENTS OF A SUBJECT . 
THAT ILLUSTRATION — 
IS MOST USEFULLY - 
BESTOWED. 


shows our 


driving 


through Gearing. 


We Manufacture and sup- 
ply ELECTRIC MOTORS 
for all purposes, and 
our List No. 1028 gives 


tions of a large variety of 
uses to which they have 
been put in the smaller 
trades. Send for Сору. 


J. H. HOLMES & CO., Electrical Engineers, NEWCASTLE-ON-TYNE. 


This particular illustration ^ 


LUNDELL MOTORS. 


AERATED WATER MACHINES 


ү 
ч 


illustrations and descrip- 


N . г 
ARMSTRONG, STEVENS & SON, 
WHITTALL STREET, 
BIRMINGHAM. * , ers- mign 
Conductivity Wrought 
PRICE LISTS ON APPLICATION. е 
1 


a 

E 
| 
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STELLITE 
SPECIALTIES. 


ORDNANCE CENTRIFUGAL FANS 


Patented and Fully Protected. 


FOR FORCED OR INDUCED DRAUGHT— FOR DRYING TEXTILES OR OTHER 
MATERIAL—FOR HEATING AND VENTILATING—FOR DUST REMOVING OR 
CONVEYING LIGHT MATERIALS—FOR GENERAL INDUSTRIAL PURPOSES. 


WE have a Special Department devoted to the manufacture of the “Ordnance” 

Centrifugal or Cased Fans, and are in a position to undertake the installa- 
tion of Complete Plants for any of the above purposes. The Department is under 
the supervision of an expert in this branch of engineering. Having made а careful 
study of the various applications, and knowing the capabilities of our Fans, we are 
able, and at all times most willing, to advise our clients as to the particular arrange- 
ment of plant best suited to their requirements and calculated to give the most 
satisfactory results. We prepare complete schemes free of charge, and should be 
happy to send an engineer to any part of the country in order to take particulars 
of any proposed installation. 

The Ordnance” Fans have many outstanding features, the most important of 
which is, perhaps, the special form of blade which we have designed and patented, 
and by means of which most excellent results have been obtained. The large sur- 
face of the blade is offered to the air in such a way that the maximum pressure is 
maintained against resistance, and it is impossible for the air to slip back” between 
the blades, which is a common failing in many other makes of Fans. 


ASK FoR CATALOGUE D. 80. 


THE ELECTRIC & ORDNANCE ACCESSORIES Co., LD., 


STELLITE WORKS, 
BIRMINGHAM. 


Telegrams : " Stellite, Birmingham." Telephone: Trunk Calls, No. 9, Birmingham. 


Contractors to H.M, War Office, Admiralty, and other Government Departments. 


AGENCIES. 


LONDON & SOUTH OF ENGLAND: Baxter & Caunter, 86, Charing Cross Road, W.C. 
LANCASHIRE. CHESHIRE, &c : The Ele-tric & Ordnance Accessories Co., Ltd., 78, King St., Manchester. 
NORTHUMBERLAND, DURHAM, &c,: J. Morley, Consett Chambers. Newcastle-on- T yne. 

THE MIDLANDS: The Electric & Ordnance Accessories Co., Ltd., 27, Upper Priory, Birmingham, 
SCOTLAND: J. & A. Anderson, 231, St. Vincent St., Glasgow. 

SOUTH AFRICA: Harris Lee & Co., P.O. Box, 700, Trust Buildings, Fox St., Johannesburg. 

INDIA: H. L. Rochat, Churchgate St., Bombay, 

NORTHERN CHINA: A. Neubourg & Co., Shanghai. 

RUSSIA & POLAND: P. Rajner, Panska II, , Russia. 

NEW ZEALAND: C. A. Hamlin & Co., P.O. Box 328, Auckland. КТУ | 
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lL Branches :—Manchester, Glasgow. 


THE ELECTRICAL REVIEW SUPPLEMENT. 


A SELECTION, OF 


EG MAGNETO GALL TELEPHONES | 


BRITISH MANUFACTURE. 
BEST POSSIBLE 
WORKMANSHIP. 


ON 


— — — 
8 _ 


INTERCOMMUNICATION - 
TELEPHCNE. 


TABLE TELEPHONE FOR LONG 
DISTANCE RINGING AND 
SPEAKING 
4-MAGNET GENERATOR. 


K 80. 


WALL TELEPHONE? | 
THE "COLONIAL" WALL FOR 
4-MAGNET GENERATOR RINGING 
AND AND SPEAKING, 
2-CELL BATTERY BOX 4-MAGNET 
FOR 
ERATOR. 
LONG DISTANCE Vic 
RINGING AND 
SPEAKING. 
MAGNETO CALL 
WATERTIGHT TELEPHONE, 
FOR MINES, QUARRIES, ENGINE ROOMS, 
SHIPS, DOCKS AND OTHER EXPOSED 
POSITIONS. 
| 
‘ " Ib" ; 
Full Particulars and Prices on application to | ЕЕ 


ТНЕ GENERAL ELECTRIC COMPANY, Ltd. 
REC? TRADE MARK MANUFACTURERS OF TELEPHONES AND SWITCHBOARDS FOR ALL PURPOSES. 
НВАР__ОҒЕІСВ- 73, QUEEN VICTORIA STREET, LONDON, ЕС. 
Works—Mancuxsrer, BIRMINGHAM, Witton, LONDON. 
Newca ftfeon- Tyne, Dublin, Cardiff, Belfast, Birmingham, Paris, Cape Town, Jot 


Vs 
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“ELECTRICAL REVIEW” 


CHEAP PREPAID ADVERTISEMENTS 


Relating to Situations Vacant, Situations Wanted, Businesses Wanted, Businesses for Sale, Patents for 
Specific Articles of any Hind Wanted, or for Sale or Exchange, are inserted at the rate of ONE PENNY 


Per Word (minimum 1e. 


Box Number and "Electrical Review" Address count as Seven Words. 


Three Consecutive insertions for the Price of Two. 
LATEST TIME FOR RECEIVING 9.30 a.m. THURSDAYS. 


Where Advertisements are to be answered ts a given Number at the ** Electrical Review” Office, applications fer Names 
and Addresses of the Advertisers will be entirely disregarded, and Letters giving incorrect Box Numbers will de destroyed. 


%% The Scale does not apply to Trade Advertisements, terms for which can be had on application to 4, Ludgate Hill, London, E.C. 


OFFICIAL NOTICES, c., Is. per Line in Column. 
The ELECTRICAL REVIEW is the recognised medium of the Electrical Trades, and bas 


by 


1 Industrial Paper in Great Britain. 
— ) ĩðͤâvv u Бес, [ышы — — 


Unless otherwise instructed, ALL LET T ERS received in answer to Advertisements with a Вох тте 


of 0:6—0:8, or 1:4—1:6 watt. 
Patent has been applied for. 


ARE FORWARDED NIGHTLY. 


Postages incurred are charged at cost. 


SENSATIONAL INVENTION 


For Manufacturing Metal Thread and Metalised Coal-Thread Lamps with a Current Consumption 


Manufacturing Rights to be Sold, or the endeavour to form a large Society would be accepted. 
INCANDESCENT LAMP WORKS, “UNION,” BERLIN. 


N. W., 7. 


WHEATLEY KIRK, PRICE & CO. 


LONDON, MANCHESTER AND 


NEWCASTLE-ON-TYNE. 
ELECTRICAL and MECHANICAL . E 1850 
WALUERS, 
AUCTIONEERS & 
ARBITRATORS. 


46, WATLING STREET, LONDON, Е.С. 
16, ALBERT SQUARE, 26, COLLINGWOOD STREET, 
|. MANCHESTER. NEWCASTLE-on-TYNE. 


Trlegraths Indices. London Indicator. Manchester Indicator. Newcastle-on- Ine. 
Telephones : BOTI, Bank, Londan ; 8218, Central, Manchester, 8229, Central Newcastle.on- Tyne. 


TREFRIW, NORTH WALES. 


To Mining and Colliery Engineers, Electrical Engineers, Water Power 
| Users, Slate Quarry Proprietors, Machinery Dealers, and Others. 


THE WELSH CROWN SPELTER CO., LTD.,-DISMANTLEMENT SALE. 
By Order of the Liquidator. e 


Mr. GEO. N. DIXON 


| WILL SELL BY AUCTION 
On Thursday the 18th, and Friday the 19th July, 


At 12 o’clock prompt, each day, the whole of the nearly new 


ELECTRICAL MINING PLANT, 


Including 120-н.р. and 50-н.р. Turbines, by Escher Wyss, Zurich; 30-Kw. 4-pole 
Generator, 500 volts; 5-Kw. ditto, 190 volts. both by the Sandycroft Co.; 4-Kw., 
180 volts, by Gramme ; Duplex Ram Pump, 8,000 gallons per hour at 300 ft. head, 
driven by 25-H. . Motor, the Pulsometer Co.; Three-throw Ram Pump, 
4,000 gallons per hour, at ft. head, by the Sandycroft Co.; Electric Sinking 
Pump, 2,000 gallons per hour, 300 ft. head, by Sandycroft Co.; Deane Sinking 
Pump, 7,000 gallons per hour, 800 ft. head, by the Pulsometer Co.; Belt.driven 

mpressor, to work at 60 lbs. pressure c. ft. of free air per minute, by. 
Walker Bros.; Gardner Electric and Larmuth Air Drills, 16-н.р. Electric 
Double тш Engine, by the Sandycroft Co.; Pithead Gear, Cages, 
Safety Hooks and Wire Ropes, Locomotive-type Boiler, Air Receivers, about 
1,600 ft. 15-іп. and 16-in. dia. Riveted Steel Pipes, 2.000 ft. 23.in. to 6-in. Steel 
Piping, about 100 tons 18-]b. section F.B. Rails, Petrol or Oil Locomotive, 224-in. 
gauge, by Kerr, Stuart & Co.; 25 ф-уата Bide-tip Waggons, 224-in. gauge; 

erson Cableway, 800 ft. span. 

.THE DRESSING PLANT comprises Blake Stonebreaker, 15 in. by 9 in. ; 
4 sets of Cornish Rolls, 80 in. to 18 in., by Sandycroft Со. and Green; 14 Classi- 
fying Trommels, one 5, four 8, eight 3, and one 2 Compartment Jiggers, by the 
ARA PSI Co. and Williams and Metcalf; Francis Rapid Conoentrator, 
4 Wilfley Tables, 1 Lenicque Table, 5 Buddles, 7 Spitzkastens, and various 
Bucket Elevators, Shafting, Pulleys and Belting, contents of smiths’ and 
carpenters’ shops and stores, complete 6-point Telephone Installation, Miner's 
Compass amd Level, Drawing Instruments, Evershed's Festing Set, Corrugated 
Iron and Timber Buildings, Office and Household Furniture, Pony and Trap, &o. 
ae Plant may be viewed by appointment during the week previous to 

е, 


‚ Fall particular will be given in the catalogues, which may be obtained from 


the Auctioneer, 89, Hanover Street, Liverpool. Telegrams,’ E Lm 


SITUATIONS VACANT. 


Latest time for recelving 9.30 a.m. Thursday. 


— 


If letters are not to be delivered te certain firms or individuals (if 
known), instructiens te that effect should be sent to the Managor ef the 


Letters of applicants cannot in such cases be returned to them, ner can 
the names of Advertisers using a number іп any way be disclosed. 


ELECTRICAL REVIEW, whe will do his best to carry out such instructions. | 


— 


Original Testimonials should never be sent. 


THE YORKSMIRE ELECTRIC POWER COMPANY. 


Јивіог Biectrical Bogineers. 


7 ACANCIES occur for a limited number of Junior Assistant 
Engineers on the staff of the above Company. Appoint- 
ments will be made for а period of 18 months, and during that 
time the Assistant will be given the opportunity to go through the 
various electrical departments of the Company's business. А 


small salary will be paid during the last six months of training. 


Applicants, who must be over 18 years of age, and preferably have 
a college traiming and some practical experience of engineering 
work, should, for further particulars, apply to THE YORKSHIRE 
Етгжсткіс Power Co., Thornhill, near Dewsbury, marking the 
envelope ‘‘ Assistant.” 3907 


BOROUGH OF DEWSBURY. 


Biectricity Department. 


TE Electricity Committee have a vacancy for a Shift Engineer 
at a salary, of 358. per week. : 
Applications, giving full particulars of training and experience, 
with copies of not more than than three testimonials, stating date 
when applicant could commence duties, to be forwarded to the 
undersigned, ; ‚ Ё | 
Applicants must have been used to three-wire D.C. station with 
batteries and traction supply. | 
В. H. CAMPION, T 
Borough Electrical Engineer. 
Electricity Works, | | 
Dewsbury. | 4016 


(Continued on neat page.) 


Liverpool, Telephone, 1629, 


УШ 26) 


SITUATIONS VACANT.— Continued. 


Cheap prepaid Advertisements are inserted under this heading st the rate 
of One Penny Per Word (minimum 18.). Three Consecutive Insertions for 
the price of two. 

Box Number and ExecratcaL Review address count as seven words. 


Where Advertisements are te be answered te a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
with a box number are forwarded nightly. Postages incurred are charged a$ 


PPLICATIONS invited from Persons capable of taking Sole 
Charge of Small Lighting Station and willing to invest 
Capital in Preference Shares, with other advantages.—State salary 
required, capital at command, experience in full and references.— 
3832, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


PPLICATIONS.— Vide “ Applique,” the ELECTRICAL REVIEW, 
24th May.— Experienced Correspondent-Typist (male) offers 
Services preparing applications in form suggested. Payment 
subjeot to approval. Strict confidence; highest references.—H. 
GREATOREX, 61, Khartoum Road, Ilford, Essex. 3928 


PPOINTMENTS at good salaries. The Telegraph Services 
offer splendid opportunities to smart young men not content 

with earning 25s. to 308. a week. At the present time the demand 
for Cable Operators exceeds the supply, and the London Telegraph 
Training College, Ltd., can obtain any qualified student & good 
berth—after a few months’ training— at a commencing salary of 
from £150 to £170 per annum. Hundreds already obtained. Теп 
last month. Wireless Telegraphy a speciality, and all systems 
taught. Moderate premiums. Evening classes. Write for 
Prospectus to Manager (“C“), Morse House, Earl's Court, S.W. 
Established 15 years. (See article in ‘‘ ELECTRICAL Review,” 
December 28th, 1906). 3701 


PPRENTICE required with small premium, returned in 
salary, by one of London's oldest electrical contracting 

firms in South-West district.—Apply by letter, S. W., 3951, 
ELECTRICAL RRVIEW. 4, Ludgate Hill, London. | 


RTICLED Pupil required, with premium, by old-established 
firm of electrical engineers. — Apply 3805, ELECTRICAL 
Review, 4, Ludgate Hill, London. 


SSISTANT Enyineers with experience in telep! one line con- 
struction required.— Apply 4073, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ITY Firm of Manufacturing and Contracting Engineers (elec- 

trical and mechanical) are open to receive an apprentice, 

moderate premium.—3894, ELECTRICAL Review, 4, Ludgate Hill, 
London. 


[I en required, thoroughly experienced in high 
and low tension switchboards. Also a good smart Tracer, 
must be quick and neat.—Apply, stating age and salary required, 
together with testimonials, to 4023, ELECTRICAL REVIEW, 4, Lud- 
gate Hill, London. 


LECTRICAL Fittings Manufacturers require Junior with 
drawing office experience, used to laying out switchgear, to 

assist with estimates.—Apply by letter, Tucker, Sampson Road 
North, Birmingham. ; 3918 


NGINEER-in-Charge wanted, accustomed to running engines 

and boilers. Marine experience desirable. Address, with 
copies of testimonials and stating salary required—H. Dickinson, 
Electric Lighting Departinent, 1, Whitehall Road, Leeds. 4019 


NGINEERING made easy by a thorough and practical know- 
ledge of Mathematics and Mechanics. Elementary and 
Advanced Courses.—Apply for detailed syllabus to the secretary, 
University ENGINEERING COLLEGE, Frankfort House, Stanstead 


Road, Forest Hill, London, S. E. 4076 
NGINEERING Mathematics.—Correspondence (or oral), 
E tuition. Courses commence with the Elements of 


Algebra and extend to the Calculas ” ав applied to engineering. 
Students coached to their own syllabus. Particulars forwarded by 
Тнк CORRESPONDENCE SCHOOL OF ENGINEERING MATHEMATICS, 
Bilston, S. Staffs. One month's tuition given on approval free. 
Specimen lessons forwarded to any address. 4065 


OREMAN required to take charge of outside erection work. 
Е Experience in similar capacity in connection with heavy А.С. 
and p.c. power plant, &c., and thorough mechanical knowledge 
eßsential.— Apply by letter, stating full particulars, also enclosing 
testimonials and full references, to Bruce PgesLes & Co., 
1, London Wall Buildings, E.C. 3988 


MPROVER.—A vacancy occurs with a Power Company in 
Scotland as Improver in one of their supply stations fora 
young man desirous of improving his knowledge of high-tension 
distribution. Premium required, which will be returned in wages 
over each complete year of his service.—Apply, giving full particu- 
lara of experience and education, to 4007, ELECTRICAL REVIEW, 


4, Ludgate Hill, London. 
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SITUATIONS VACANT.—Continued. 


UNIOR Draughtsman wanted for design of A.C. and D.C. 
switchgear. - Apply, THE SWITCHGEAR Co., Newhall Street, 
Birmingham. 4021 


REMIUM Pupil wanted for Electricity Supply Company; 

steam and yas generating stations, sub-station, high tension 

and low tension; seaside resort.— Apply 3957, ELECTRICAL Review, 
4, Ludgate Hill, London. 


UPIL.—Vacancy to learn all branches of central station work, 
small premium.—Apply, 3902, ELECTRICAL REVIEW, 4, Lud- 
gate Hill, London. 


UPIL.—Vacancy occurs for Premium Pupil in small central 
station.—Particulara on application to ENGINEER,” Elec- 
tricity Works, Redditch. 8995 


EQUIRED by large electrical firm in Midlands, smart man, 
age about 25, with engineering training, to deal with cor- 
respondence and details concerning execution of orders. Essential 
qualification is that man appointed must be tactful correspondent. 
— State experience, salary required, &c., 3901, ELBCTRICAL RxviEW, 
4, Ludgate Hill, London. 


COTTISH National Exhibition.— The Committee invite applica. 
tions for the post of Engineer; duties to include the pre- 
paration of schemes of electrical and gas illuminations, water and 
drainage services, &c; drawing up schedules, supervising con- 
tracts and maintenance of the installations. He would be re- 
quired to give his whole time from about October next until the 
close of the Exhibition; practical experience of exhibition or 
similar work essential.— Applications, with three recent testi- 
monials, stating snlary, to be sent on or before Monday, July 8th, 
to the Manager, W. H. Кхіснт, 45, York Place, Edinburgh. 4017 


MART Youth for Test Room of large Telephone Factory. 
State experience and salary required. — 4052, ELECTRICAL 
Review, 4, Ludgate Hill, Lenden. 


WITCHBOARD Attendant wanted immediately. Wages 108, 
per week. -Apply, Electricity Works, Bo'ness, Scotland. 


3989 


RAVELLERS with good connection amongst electrical con- 

tractors, manufacturers and central stations, wanted by large 

wholesale house. Stute references, experience and salary 
required. - 402, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ANTED capable Electric Wireman, experienced with high- 
tension overhead lines, and preference given to good all- 

round man having experience with three-phase plant generally.— 
Apply. stating waves required and giving references, to STAFFORD 


Солт, AND IRON Co., LTD., Stoke-on-Trent. 
V ANTED a first-class representative having a good connec- 

tion with central stations and contractors in the Midlands, 
for Meters, Motor Starters and Fuses.— Apply, 4020, ELECTRICAL 
Revikw, 4, Ludgate Hill, London. 


ANTED Snub:station Attendant for в tramway sub-station in 

Scotland converting alternating to direct-current. Wages 

15s. per week 56 hours. 12 months’ agreement required.—Apply, 

giving full particulars of experience, to 4006, ELECTRICAL REVIEW, 
4, Ludgate Hill, London, 


— 


ANT ED, at Leicester, experienced engineer to take charge of 
Private Electrical Plant, consisting of three 100-R. P. 
Crossley gas engines, suction vas plants and dynamos, switch- 
board, motors, lighting and machinery. Applicants must have à 
thoroagh mechanical and electrical knowledge, and have filled a 
‘similar position before. State age, salary required and describe 
previous appointments and references.—4035, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


W superior man as Inspector of work in progress and 
finished, in a modern brass-finishing shop manufacturing 
electrical apparatus. Only first-class men need apply, with copies 
of testimonials, wages required, &c., to 4084, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


ANTED, Fitter in car shed; one who is used to charge of 

men, and also accustomed to all repairs їп connection with 

tram cars. Wages £2 per week.—Apply, stabing age and partica- 

lars of experience, with copies of any testimonials, to 4081, 
ELECTRICAL REVIEw, 4, Ludgate Hill, London. 


\ A J ANTED, Junior for estimating department in London Office 
of accumulator manufacturers.—4015, ELECTRICAL REVIEW, 


4, Ludgate Hill, London. : 


(Continued on nent. pape.) 


SITUATIONS VACANT .—Conünued. 


ANTED, capable Engineer, with good experience in es- 
timating and erecting power plants. Knowledge of 
German desirable.— State full particulars of experience, also 
salary expected, 3937, ErxcrRICAL Review, 4, Ludgate Hill, 


London. 


ANTED, for London supply house, a Junior Clerk with ex- 
perience in the electrical wholesale trade, for general office 

work, stock book, &c. Commencing salary 22s. to 255.— Letters, 
stating experience and references, to 3935, ELECTRICAL REVIEW, 


4, Ludgate Hill, London. 


Works in Birmingham. Applicants must have had first- 
class mechanical training and all-round experience, including 
foundry; capable of producing high - class accurate work at 
minimum cost.—Full particulars of experience, salary required, 
and copies of testimonials to 4071, ELECTRICAL REVIEW, 4, Ludgate 


Hill, London. 


V ORKS Mnnager required for Switch Gear and Accessories 


s are not to be delivered to certain firms or individuals (if 
5 ee to that effect should be sent te the Manager of the 
E ECTRICAL REVIEW, who will do his best to carry out such instructions. 
Latters of applicants cannot in such cases be returned to them, nor сап 
ihs names of Advertisers using a number in any way be disclosed. 


—— 


— 


APPOINTMENTS FILLED. 


PPLICANTS for the positions of Charge Engineer and Can- 
vasser under the Urban District Council of Acton are 
thanked for their applications and informed, that the positions 


have now been filled. 


Ҹ О. 8199.—Applicants for post of Colliery Electrical Foreman 
A V are thanked for their applications and informed that the 


vacancy is now filled. 4046 


— 


INS 3685.— Applicants are папке. The post is now ж 


SITUATIONS WANTED. 


Latest time for receiving, 9.30 a.m., Thursday. 


5a ғ 
Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). Three Consecutive Insertions for 
tw. ‘ 


dha pr Number and ELECTRICAL Review address count ав seven words. 


Where Advertisements are to be answered te a given pumber at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


nless otherwise instructed, all letters received in answer to advertisements 
m &box number are forwarded nightly. Posteges incurred aro charged a$ 
оой. 


A CBE Electrical Engineer, experienced design and erection, 

lighting and pewer installations, interviewing, estimating, &c. 
desires responsible position in or near London.—3965, ELECTRICAL 
Review, 4, Ludgate Hill, London. 


ADVERTISER (24), student of Institute of Electrical Engineers, 

at present in Canada, wishes to represent English firm or 
work agencies ; 84 years’ А.С. and р.с. tramway, lighting and 
power experience in England.—“ S. Е. B.," c/o Mr. Wright, 
Dechenes, P. Quebec, Canada. 3859 


A PYERTISER (25) of good education and address, desires 

berth as Traveller. No previous experience. Excellent 
references from past and present employers,—‘‘ TRAVELLER," 16, 
Aore Lane, Brixton. 3953 


xc ыы ы ы э эз ш ы AAA ый у А 


ADVERTISER (27) desires position as Assistant Engineer; 

wide experience workshop, lighting and power installations ; 
maintenance of E.H.T. and traction plant. Technical training.— 
3893, ELECTRICAL Review, 4, Ludgate Hill, London. 


dnn ee NNNM 


ADVERTISER (34), seeks permanent position, Working Fore- 
- шап or Branch Manager. Long practical experience, 
installation and maintenance, also interviewing, estimating, 
uying, and control of men.—3922, ELECTRICAL Review, 4, Lud- 
gate Hill, London. 
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SITUATIONS WANTED.—Continued. 


A DVERTISER requires re-engagement as Meter Reader and 
Inspector; eight years’ experience, Highest references.— 
4030, ELECTRICAL Rxvi£w, 4, Ludgate Hill, London. 


ADVERTISER, having open door to leading electricians, North 

ground, desires represent up-to-date competitive firm; 10 
years’ connection ; reliable, energetic service.—4066, ELECTRICAL 
REVIxw, 4, Ludgate Hill, London. 


A PYERTISER seeks re-engagement as Assistant Engineer, 

power and lighting, or charge, tramways, construction or 
maintenance, telephones, &c. Highest references; disengaged. 
—'' ENGINEER," 23, Benedict Road, Brixton. 4042 


A N Electrician or General Wireman and Mate want work.— 
ELxcTRICIAN, 100, Wyndham Road, Camberwell. 4003 


A NY Capacity, wiring, plant, wages low, temporary, 10 years' 
good references,—CALcoT, 104, Stockwell Road. ‚8978 


A RC Lamp Specialist, large experience, desires position аз 
Assistant Manager, Chief Inspector, or charge of lighting 
system.—3782, ELECTRICAL REvIxw, 4, Ludgate Hill, London. 


A RMATURE Winder, 6 years' experience, good technical know- 
ledge, rate 7d. ; can work lathe.—4056, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


A MATIRE Winder (first-class) wants engagement, 9 years’ 

experience, direct, alternating current, railway, tramway, 
induction motors, repairs. —4054, ELECTRICAL Review, 4, Ludgate 
Hill, London. 


A S Electric Light and General Wireman.—CLiFFORD, 1, Edward 
Terrace, Walton Road, Hampton Court. 4079 


SSISTANT Manager desires re-engagement as Manager or 
similar position.—71, St. Mary's Road, Walthamstow. 4049 


AA Engineer (26) desires change, 3 ycars’ marine 

engine workshops, 54 years assistant in corporation and 
company's three-wire D.C. central stations; lighting and traction, 
with tramway construction and commercial experience. — 4008, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


A YOUNG Gentleman with six years' good practical experience 
in electrical contracting and engineering estimating, super- 

vision, interviewing, &c., desires permanent situation. Good 

references.—3949, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


6 Young Man wants work as Wireman or situation to 
attend private installation and plant.— C. A.,“ 51, Rayleigh 
Road, W. Kensington. 3842 


Cre of Situation; charge private plant; carpenter; use, 
oil engine, accumulators; estate repairs.—Kermp, 31, Em- 
manuel Road, West Hill, Hastings. | 3971 


Denn of direct - ourrent machinery to 200 xw. requires 
evening work, terms moderate. — 3790, ErzCTRICAL REVIEW, 


4, Ludgate Hill, London. 


[)EAUGHTSMAN (24) wants engagement as J unior. Thorough 
technical training. Seven years' practical experience. 
Small salary.—‘‘ H. B., 87, Plashet Lane, Upton Park. 3827 


| LECTRICAL, &с., Engineering.—Factory and constructional 
Prime Costs Clerk, &c. Highest references. Low salary 
required.—3913, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


E LECTRICAL Mechanical Engineer, particularly broad practical 
outside experience, quick, highly recommended by the chief 

engineer of а £50,000,000 contract, requires further engagement. 

—4087, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 8 | 


F and Mechanical Engineer (21), capable and 

willing; 3 years workshop, 3 years’ technical training ; 
good draughtsman; excellent references. — 4077, ELECTRICAL 
Review, 4, Ludgate Hill, London. 


LECTRICAL Trades Union. Telegrama: ©“ Eltradion, 

London; Telephone: 623 Central.—Employers reguiri 
Competent workmen can obtain same at short notice by use of 
telephone or post to J. RowAN, Club Union Buildings, Clerkenwell 
Road, E.C. 859 


eee and Mechanical Engineer, A. M. I. E. E., shortly 

disengaged, desires responsible appointment, home or 
abroad. Thorough practical and commercial experience and 
general engineering knowledge. — 9770, ELECTRICAL REvirw, 
4, Ludgate Hill, London. 


eee 


(Continued on next page.) 


SITUATIONS WANTED.— Continued. 


LECTRICAL and Mechanical Engineer desires change ; charge 
of plant, А.С. or D.c., gas or oil engines, power, lighting, 
telephones, bells; good mechanic at lathe and vice, used to the 
control of men.—3940, ELECTRICAL REVIxw, 4, Ludgate НШ, 
London. 


LECTRICAL and Mechanical] Engineer, used to steam, gas 

and oil engines, also motor cars, pumping and refrigerating 
machinery; all repairs ; can take charge of erection of lighting or 
power plant.—3887, ELECTRICAL REvixw, 4, Ludgate Hill, London. 


LECTRICIAN, charge of plant or wiring, any distance.—28, 
Auckland Road, Battersea. | 4057 


4 LECTRICIAN (25) secks situation on private plant or other- 
iwise.—HicHkNs, 26, Bettridge Road, Parsons Green. 4068 


LECTRICIAN seeks engagement; has had 20 years' varied 

experience in fitting up, running, and maintaining large 
lighting and power installations. First-class references. Would go 
abroad. Speaks and writes German and French.—4029, ELECTRICAL 
REVIEW, 4, Ludgate Hill, London. 


LECTRICIAN, telephones (22), seeks engagement, varied 
experience, switchboards, battery and magneto telephones, 


maintenance, installation.— L.,“ 30, Fortis Green Road, East 
Finchley, N. 4038 


LECTRICIAN disengaged June 15th, 14 years’ all-round 
experience lighting, bells, telephones, complete country 
plants. Hour, week or piece work; highest references.— 
t ELECTRIC," 348, Coldharbour Lane, Brixton, London. 3835 


LECTRICIAN (26), 12 years’ experience in motors, dynamos, 

lighting, &c., excellent references. Also Assistant, 5 years’ 
experience, desires berths.—'' A. T.,” 4, Terra Cotta Terrace, 
Lower Edmonton. 3981 


LECTRICIAN-Wireman, competent all systems, disengaged. 


First-class testimonials. —MkGRorr, Barrack Road, Great 
Waltham, Chelmsford. 3787 


NGINE Driver seeks situation, to take charge of plant, experi- 

enced with (steam, gas or oil) engines, dynamos, accumu- 
lators, &c., excellent references, nine years present situation.— 
T. F. HAMMOND, Copped Hall Estate, Epping, Essex. 4060 


NGINEER (Electrical) desires Appointment ; experience, 
three years’ apprenticeship with large manufacturing firm in 
Dynamo, Motor, Transformer, Switchboard, &c., work; one year 
in Testing, nine months in overhead transmission work. Ex- 
cellent certificates.—3969, ELECTRICAL Review, 4, Ludgate Hill, 
London, 


^ ERMAN (speaking little English) seeks situation as Fitter or 
Improver with electrical engineer.— KOETTER, 37, Goldhawk 
Road, Shepherd’s Bush. 3993 


RACTICAL Leadburner requires work in accumulator works.— 
“F, W.,“ 74, Olney St., Walworth, London. 3879 


AILWAY Telegraph Linesman (22), disengaged, accustomed 

to Tyers block working. Competent in all branches of 
telegraph and telephone work. — 3799, ELECTRICAL REVIEW, 4, 
Ludgate Hill, London. 


ESIDENT Engineer desires responsible post abroad; eight 
years’ general experience, 63 years large power stations. 

Experienced draughtsman with good technical and commercial 

knowledge.—3923, ELECTRICAL Review, 4, Ludgate Hill, London. 


ELEPHONE Mechanic seeks situation; making, assembling, 


wiring or testing, any type of telephone instrument or 
gwitchboard.—4010, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


EMPORARY Berth wanted, Midlands or Wales preferred.— 
Мовві, 10, Commercial Street, Hereford. 4051 


ATIREMAN, lighting, motors, screwed conduit.—'' E. C.,“ 
35, Valentine's Road, Ilford, E. 4050 


XT IREMAN (10 years’ experience), all branches. Disengaged. 
“H. W., 46, Formosa Street, Paddington. 


* 


IREMAN requires situation, quick, reliable. 


All branches. 
‘©... 5, Cremorne Road, Chelsea. 


4045 


X7 IREMAN, quick, competent; simplex, casing, barrel ; 
W capable charge hand, good references.—GaLr, 14, Crossley 
Street, Islington. 4098 


Y 


TIREMAN wants job, any distance; good references.— 
W Moncey, 81, Cunliffe Street, Streatham. 4044 


IREMAN, good all-round, motors or lighting, competent.— 
38, Brooksby Street, Islington. 4064 
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SITUATIONS WANTED.—( Continued.) 


\ TIREMAN disengaged, distance no object; excellent refs.— 


“H. D.," 68a, Manor Park Road, East Finchley. 3198 
* YIREMAN wants work. —Busk, 67, Belmont Road, South 
Norwood. 


IREMAN.— Lighting, power, good pipe hand; screwed 
barrel.—22, Cross Road, Wimbledon. 


3998 

IREMAN requires engagement; Simplex, casing.—‘‘ W. R.,“ 

142, Kingsland Road, Plaistow, E. 4002 
IREMAN, young, wants job; lights, bells, casing, simplex. 

— 8, Falcon Grove, Battersea. 4032 
IREMAN, disengaged. Casing, screwed tubing, Фс, 

15 ‘years’ experience.— ELECTRIC," 24, Derringham 

Street, Spring Bank, Hull. 4013 


vou desires berth, power station (age 17) ; some experience 
installation.— L. B., 238, Uxbridge Road, W. 3952 
£1 BONUS.—Wireman seeks situation, fours years at last 
employment.— 3815, ELECTRICAL Review, 4, Ludgate 

Hill, London. 


£l 


London. 


BONUS.— Electrician seeks situation; lighting, bells, 
telephones.— 3991, ELECTRICAL REVIEW, 4, Ludgate Hill, 


PARTNERSHIPS. 


Cheap prepaid Advertisements are inserted under this heaging at the rate 


of One Penny Per Word (minimum 18.). Three Consecutive Insertions for 
the price of two. 


Box Number and ELECTRICAL Raview address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 


addresses ef the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
with a box number are forwarded nightly. Postages incurred are charged at 
cost. 


LECTRICAL and Mech. Engineer of standing (headquarters, 
Manchester) is prepared to undertake contracta (labour only, 

or otherwise) for power, lighting or other electrical work, at 
lowest prices; distance no object. Enquiries solicited.—4072, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


ARTNER (with about £800) required in first-class electrical 
engineering business; experienced and able to take full 
share of management.—Apply to PkTER CAMPBELL, Solicitor, 
143, Princes Street, Edinburgh. ; 4033 


ARTNERSHIP for Disposal; would suit young man, contract- 


ing business; price £170.—4078, ELECTRICAL REVIEW, 4, 
Ludgate Hill, London. i 


AGENCIES. 


Cheap prepaid Advertisements are inserted under this heading at the rate 


of One Penny Per Word (minimum 18.) Three Consecutive Insertions for 
the price о! two. 


Box Number and ErrcTRicAL Revixzw address count as seven words. 


Where Advertisements are te be answered te a given number at 
the ELECTRICAL REVIEW Office, applications fer names and 
addresses of the Advertisers wiil be entirely disregarded. 


Unless otherwise instructed, all letters redeived in answer to advertisements 


with a box number are forwarded nightly. Posteges incurred are charged ai 


A GENTS Wanted on the Tyne by firm of Electrical Engineers 


manufacturing well-known dynamos and motors, — 4059, 
ELECTRICAL REVIkw, 4, Ludgate Hill, London. 


A GENTS Wanted in various large centres by leading firm of 
incandescent lamp manufacturers.—3803, ELECTRICAL 
Rrvirw, 4, Ludgate Hill, London. 


SOLE Agents wanted in every town (where not represented) fof 
sale of D.C. and A.C. motors and dynamos, on good com: ` 


mission. Output about 500 machines per annum, Prices 


unapproachable. — 3933, ЕгкствісА, Review, 4, Ludgate Hill, 
London. 


(Continued on next page.) 
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AGENCIES.—Contmued, 


OLE Agents Wanted for sale of electrical accessories of all 

kinds in Glasgow, Edinburgh, Bristol, Brighton and South 

Coast, Belfast, and the Colonies.—Apply, 4025, ELECTRICAL 
Review, 4, Ludgate Hill, London. 


YPLENDID Opportunity for Manufacturers.— Large London 
* Offices, Showrooms, and Warehouse, very centrally situated; 
new firm, thoroughly organised staff, technical and commercial, 
manager being well-known engineer wit? wide experience and 
influential connection, advertising largely their New Patent 
Specialities, wish to add further lines in electrical or motor car 


work. — S. W. Martyn & Co., ll, Pratt Street, Camden Town, 


N.W. Telegrams: ‘* Aerocars, London.” Phone, 984 North. 4040 


BUSINESSES FOR SALE AND WANTED. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
ef Ono Penny Per Word (minimum le.). Three Consecutive Insertions for 
the price of two. 

Box Number and ELECTRICAL Revgw address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
with a box number are forwarded nightly. Postages incurred are 


Cost. 


LECTRICAL Contractor’s Business for Sale in prosperous 
E Lancashire seaside town. Excellent connection; stock and 
fixtures £150; splendid opportunity.—3795, ELECTRICAL REVIEW, 
4, Ludggte Hill, London. | ; 


LECTRICAL Engineer and Contractor wishes to Sell a good 

and increasing Business, turnover over £3000; or will 

entertain proposal for Partnership. Full particulars.—3838, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


LECTRICAL Contractor’s Business for sale, main road Forest 
Gate, low price.— Write SHIELs & MARSDOw, 23, Upton Lane, 
Forest Gate. 


LECTRICAL Engineering and Contracting Business; large 
Yorks manufacturing town ; established 20 years; excellent 
reputation; valuable jobbing connection; well-equipped works; 
good stock; everything at valuation, about £1300.— FiRTHs, 7, 
Cookridge Street, Leeds. 4012 


OR Sale, an Electrical Engineer's and Wiring Contractor’s 
Business, turnover about £1000; going cheap; must sell.— 
3839, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


MALL Electrician's Business for sale at seaside resort. Thorough 
good going concern.—3771, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 


FOR SALE. 


THE. DEVONPORT AND DISTRICT TRAMWAYS CO. 


HE DEVONPORT AND DISTRICT TRAMWAYS COM- 
PANY is prepared to sell the followihg Battery Set for the 
sum of £140 f. o. r. Devonport :— | 


l. MoroR GENERATOR.—The Motor is rated at 21:5 amps. at 
480 volts and coupled direct. to the Generator, which 
is rated at 65 amps. at 118 volts. The two machines 
are bolted to a common bed-plate. 


2, SwrrCHBOARDS, &c.—One Enamelled Slate Switchboard, 
with Cutler Hammer Starting Switch, Regulating Field 
Switches, Ammeters, Voltmeter, Battery, Automatic 
Switch, Charge and Discharge Switches, апа Main 
Switches for charging cells or operating outside supply. 
3. BATTERY of 55 Cells, Tudor make. 
Maximum rate of discharge, 60 amps. 
Nominal i И" 40 „ 
= Capacity 176 ampere-hours. ЕИ T" 
This Set is very suitable for undertakings having neither gas 
nor electric light for car-shed night work. Enquiries should be 
addressed to Tramway Depót, Milehouse, Devonport. 


AUTOMATIC REVERSIBLE BOOSTER AND SWITCHBOARD. 


F CORPORATION are prepared to receive offers 

for Automatic Reversible Booster, rated capacity up to 600 
amps., also switchboard for same. The Booster and Switchboard 
are nearly new, and in first-class condition, being offered owing to 


_the Corporation having arranged for a bulk supply. 


For full details apply Mr. C. TURNBULL, M.I.E.E., Electrici 
Works, Tynemouth. “мн bi tss Жы did 4001 


3986 


FOR SALE.— Continued. 


PSYCHILOID, LIMITED. 


O be Sold, the Valuable Ebonoid Patent. Its insulating and 
other valuable properties have been amply attested. It is 

the latest invention of the company, and is inexpensive and simple 
to produce. For further particulars apply to the Liquidator, 
MR. G. S. Greenine, Imperial Chambers, Norfolk Row, Sheffield. 
4056 


() G to changing over to the Corporation Supply, the 
following Dynamos, &c., are offered for immediate Sale :— 
One Two-pole Dynamo, compound wound, 105 volt, 450 
amps., 1180 R.P.M. 
One Four-pole Dynamo, 105 volt, 600 amps., 360 R. P. . 
One Four-pole Dynamo, compound wound, 105 volt, 
960 amps., 630 R.P.M. : 
Makers: the General Electric Co., Ltd. 
Also One Three-phase Generator (Inductor Type), 90 KW., 
190 volt, 45 cycles, 450 R. P. u. 
One Three-phase Motor, 18 H.P., 900 R. P. u. 


All in good condition. Any reasonable offer, if for quick 


removal would be accepted. 


THE GENERAL ELECTRIC CO., LTD., 
Peel Works, 
Adelphi, Salford. 4053 


SALE BY TENDER. 


ESSRS. JOHN R. WOODLEY & CO., Incorporated Account- 
ants, 80, Wood Street, E.C., will Sell by Tender, in 10 Lota, 

the Stock-in-Trade of Hale Bros., wholesale electricians, on the 
premises at 156, Upper Thames Street, E. C. The stock consists of 
Brackets, Fittings, Shades, Cords and Accessories, amounting, 
at cost or stock-book prices, to £563 14s. 6d., or thereabouts, and 
is on view at the aforesaid premises until MONDAY next, JULY Ist, 
on which day Tenders will be opened at 12 o'clock precisely at the 
offices of Messrs. JouN R. WoonpLEY & Co., where full particulars 
and Abstracts can be had, 3998 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s). Three Consecutive Insertions for 


the price of two. | 
Box Number and ELECTRICAL Review address count as seven words. 


| Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 


addresses of the Advertisere will be entirely disregarded. 
Unless otherwise instructed, al] letters received in answer to advertisements 


with a box number are forwarded nightly, Postages incurred are charged a$ 


STATIC Galvo., 1000 ohms, in leather case, £2; Portable 
Ammeter, new, with shunts to 150 amps., £4; Evershed 

250 volt Ohmmeter and Generator, nearly new, £12 108.; A.E.G. 
Galvo. Battery Testing Set, portable, £7 10.; No. 7 Remington 
Typewriter, nearly new, £12 128.—3888, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. . 


ABLE and Wire.—4A large Stock direct from Manufacturers 
at half price, all sizes, 1/20 to 19/14.—A. VEREY & Co., 
Dover. 3883 


YNAMO, 110 volts, 20 amps., £12; Electric Motor, 24 H.P., 
£11; Lahmeyer Dynamo, 50 v., 10 a., £3.—AsHTON LUMB, 
Engineer, Hebden Bridge. д 3657 


YNAMO, 135 у. 30 amps. 1280 revs., with spare armature, 

£10 10s. Lundell motor, enclosed, 105 v. -U. p., with slide 

rails and starter, £6.—4041, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London. 


YNAMOS.—70 100-volt Dynamos, various sizes, 4 to 80 amp., 
all in excellent condition, cheap to clear quickly. — A. 
Уквкү & Co., Dover. | 3 


Doa 3000, 1500, 1000 and 750 amperes at 6 volts, 
ready for delivery; also smaller sizes delivered from 
stock. Machines let out on hire.—Cannine & Co., Electroplaters, 
Engineers, Birmingham. 3355 


LECTRIC Lighting Set.—8 B. K. P. Hornsby Akroid Oil Engine, 
with two flywheels; Churton c. c., 166 volts, 35 amp. ; com- 


pound and shunt wound dynamo; slate switchboard, ampere and 


voltmeters and resistance. All in perfect condition. What offers ? 
—STRIFFLING, 280, High Road, Leyton, N.E. 3994 


(Continued on next page.) 
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FOR SALE.—Conünued. 


IGHTY Dynamos and Motors for sale or hire.—MARTIN, Elec- 
trical Engineer, Kidderminster. 8624 


LECTRIC Generating Plant for Sale.—One Steam Dynamo, 
420 KW., 230 volts; Four Steam Dynamos, each 170 Kw., 

220 volts; Three Condensers, 2600, 2000, апа 1200 sq. ft., with 
Air Pumps; Four Circulating Pumps; Five Feed Pumps. Of 
recent date and in excellent condition, having operated under 
careful and skilled supervision. For disposal owing to a change of 
system. Intending purchasers of whole or part should write to 
WHEATLEY Kirk, Price & Co., 46, Watling Street, London, Е.С. 
| 4014 


LECTRIC Motor (‘‘Union’’) for Sale; bargain; 200 volts, 
alternating, 3-phase, speed 1400, 50 cycles, 11-н.Р. Taken 
for debt. £5 58.— Apply, Re uukxs, 48, Leadenhall Street. 4005 


LEXIBLE Twin Cords, New, Original Coils, under half cest. 
Silk, 35/40, 10s., 70/40, 168.; Cotton, 35/40, 9s. ; 70/40, 138.; 
130/40, 22s. ; 225/40, 34s. Workshop, 30/40, 98. 6d. per gross 
yards, nett, carriage paid.— A. VEREY & Co., Dover. 8881 


oe Sale.— Electrical Generating Plant, consisting of 2—20 B. f. v. 

Hornsby Oil Engines, driving two Laurence Scott Dynamos 
rated at 200 volts 60 amperes, 1000 r.p.m. In perfect condition ; 
can be seen working daily. Sole reason for selling being replaced 
by much larger plant.—Apply ROLAND Burke, Esq., Normanby 


Estate Office, Doncaster, ог A. W. SCLATER, A. M. I. OC. E., 182, Oxford 
Street, London. 3828 


OR Sale.—40-H.P., series-wound, reversible Motor, 220 volts, 
600 revolutions, by Sunderland Forge and Engineering Co., 
Ltd.; reversing tramway-type controller with magnetic blowout, 
magnetic brake fitted to motor shaft, phosphor bronze machine-cut 
pinion wheel, cast-iron machine-cut spur wheel. Only been 
working three months, being replaced by larger motor.—Apply, 
8892, ELECTRICAL Review, 4, Ludgate Hill, London. 


OR Sale er Hire, high-class Dynamos, Motors, Altermaters, 
Cable and Aro Lamps.—Prrcy HUDDLxSTroN & Co., 72, 
Finsbury Pavement, E.C. 2887 


YOR Sale. — Electric Generating Plant, consisting of three 

. 60-в.н.р. Hori. Compound Engines (by Ruston, Proctor amd 
Co.), 10" and 16" cyls., 18" stroke, 100 revs.; three two-pole 
compound-wound Dynamos (by Orompton & Co.), 105 volts, 870 
&mps., 750 revs.; one Booster (by Crompton & Co.), Motor, 106 
volts, 53 B.H.P.; Generator, 85 volts, 100 amps. ; slate Switchboard, 
8' 6" x 5'8”. Сап be seen near Newcastle-on-Tyne.—For further 
particulars and permission to view, apply Tuos. W. WARD, LTB., 
Albion Works, Sheffield. 2579 


К°® Sale, complete 50-volt Electric Lighting Installation, with 
accumulators, &c.—Full particulars from FAvARGER, 6, Copt- 
hall Court, Throgmorton Street, London, E.C. 3786 


OR Sale, two nearly new “Т” type Crossley Gas Engines, 
Booster and Switchboard, by E.C.C., 200 amps., 3 to 4 volts, 

in first rate condition. 54 C. R. type Chloride Cells, 260 am- 
peres discharge rate, in lead-lined boxes.—Apply MACKRILL AND 
Sons, Aylesbury. 4039 


OR Sale.—Fibre Tubes, about 1 cwt.; sizes, 3“ x 4” to 

28" x 21“; quality of the best; for sale cheap on account 

of defective finish.—4027, ELECTRICAL Review, 4, Ludgate Hill, 
London. 


eee СЫ 
— — 


OR Sale, 16-H.». Bumsted-Parker Steam Dynamo, direct 
coupled, on combination bed-plate, suitable for high- 
pressure steam, 525 R.P.M. dynamo, two-pole compound wound, 
232 volts, 55 amps, also slate switchboard complete for same. 
Price £100.—For further particulars and permission to view, apply 
Capsury BROS., LTD., Bournville. 4062 


Fo? Sale, 85-kw. Marshall compound two-crank engine, direct- 


coupled to a Siemens Dynamo, 220/250 volts, 340 amps. 185 
. r.p.m., immediate delivery.—WiLLiAMs, 73, Queen Victoria Street, 
London, E.C. 4067 


OR Sale, 75-xw. Steam Turbo Generator, 110 to 130 volts 
760 amperes, with all fittings as fixed, left off work, cheap 

for immediate delivery.— WILLIAMS, 78, Queen Victoria Street, 
London, Е.С. | 4065 


NOR Sale, two 30-н.р. continuous-current motors, 220-240 volts, 
800  r.p.m. Cheap, for immediate delivery.—J. Т. 
WILLIAMS & Sons, 73, Queen Victoria Street, Е.С. 4069 


OR Sale, 270-кж. Belliss & Morcom generating set, direct- 
F coupled 500-550 volts (nearly new), for immediate delivery. 
—WILLIAMS, 73, Queen Victoria Street, London, Е.С. 4070 


LASS Shades for Electric Lighting in every variety of design 
and colour.—JoHN WaALsH WaALSH, Glass Manufacturer, 
Birmingham. 1042 
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FOR SALE.—(Continied). 1 


AMPS.—30,000 New, Good quality, English make, all voltages, 
28. 3d. a doz. Sample dozen, post free 28. 9d.—A. VER 
AND Co., Dover. 8882 


OTOR, 20 H.P., 220 volta, slow speed, with starter. MARTIN, 
Electrical Engineer, Kidderminster. 8797 


M OTOR, ‘‘ Lundell,” new, 2 H.P., volts 100, amps. 18, revs. 
430 ; 


; cheap.—Apply F. P., 8, St. Lawrence Road, 
Brixton, S. W. 4043 


OTOR, Oerlikon, 25 H. P., 200 volt, 50 periods, £45 ; 18-H.P. 
Ditto, £40.—A. VEREY & Co., Dover. 3885 


OTORS, 80 and 35 R. ., 110 v., shunt-wound, 4-pole; cheap. 
—MaRrIN, Electrical Engineer, Kidderminster. 3625 


— 


OTORS.—A large number by leading firms, all equal new, 


$ H.P. to 50 н.р. at nominal prices.— A. VERKY & Co., 
Dover. | 


р Foster Arc Lamps, used few hours only. No reasonable 
offer refused.—FrELGaATE, Electrician, Reading. 4075 


WITCHBOARD.—Six-way, D. P. (fuse and switch). Tanden 
Switches on separate base, 200 amp. ways, in teak case, as 
new.— Offers, FELGATE, Electrician, Reading. | 4074 


EMPORARY Lighting.—Several tons of short lengths of wire 
and cable, very cheap. A. VEREY & Co., Dover. 3880 


ARTICLES WANTED. 


ANTED TO PURCHASE FROM ELECTRIO LIGHTING 
. Companies and Electrical Engineers, old and obsolete 
Dynamos, Motors, Cable, Wire, Instruments, and every descrip- 
tion of Electrical Material, also Manufacturers’ Surplus Stocks. 
The bulk being for re-use, high caah prices сам be paid.— A. Varr 
Аир Co., Dover. Principal in London three days a week. Tele- 


7 


ro yx Penny Per Word (minimum ls.). Three Consecutive 


Oheap prepaid Advertisements are inserted under this heading at the rate 
Insertions for 
po oO. 
Box Number and ELECTRICAL RR vixw address count as seven words. 


Where Advertisements are to be answerad te a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses ої the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
with a box number are forwarded nightly. Postages inc are charged at 


CCUMULATORS, Second-hand, any type, wanted; also 
Dynamos and Machinery, Lead Peroxide, Old Copper Cable, 

Scrap Metals, and every description of Metallic Dross purchased 
for cash, town or country.—Write A. Brown & Sons, 142, Lower 
Clapton Road, N.E. Telephone: 1355 North. Late of 77, Lans- 


downe Road, Dalston. 9121 


AS Engine wanted in good condition, by good maker, 30 or 
50 . .— State, age and lowest price, 4018, ELECTRICAL 
Review, 4, Ludgate Hill, London. 


LD Electric Cable, Dynamos, Machinery, Accumulators, Зогар 
Metals, or any Electrical Machinery purchased for cash in 

tewn or country.—Apply to I. Levy & Sons, 62, Albany Road, Old 
Kent Road, B.E. Telegraphic Address: Levisomnus, London." 
Telephone No. 1747 Hop. 4024 


O Electric Lamp Ends, Cable and Wire bought for cash.— 
Вмїтн & Co., 2, Ranelagh Road, East Ham, London, E. 2818 


LATINUM, in any form and quantity, purchased at highest 
prices by DERBT & Oo., Lrp., 44, Clerkenwell Road, ес 


ANTED Scrap Platinum, Old Electric Lamp Tops, Copper 
Wire, Brass, Lead, Zinc, &c. Highest price paid. Also 

Scrap Rubber. — Send to Falkland Manufacturing Co., 144, 
Falkland Road, Hornsey, N. 8984 


ANTED, Motor, 4-н.р., alternating, 200 volts, 50 periods.— 
3877, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


WS TED, Electric Lamp Tops and Scrap Platinum.— Err 
AND Co., 29, Ludgate Hill, London. 3990 


ANTED Catalogues and Prices for electric lighting, power, 
mining and pumping estimates.—ENGINEER, 85, Buckland 
Avenue, Dover. 4011 


HY keep obsolete Plant? Scrap it! Write us for offers.— 
DonaLD MCCALL, 27, Greenwich Road, В.Е. . 104 


(Continued on next page.) 


graphic Address: Verey, Dover.” 8514 
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MISCELLANEOUS. 


eap prepaid Advertisements sre inserted under this heading at the rate 
e Penny Per Word (minimum 1з). Three Consecutive Insertions for 


of 
tbe price of two. 
Box Number and ELEcTRiCcAL Review address count as seven words. 


Where Advertisements are то be answered to a given number at 
the ELECTRICAL REVIEW |. 0:fce, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
with a box number are forwarded nightly Postages incurred are charged at 


cost. 


RAWINGS, Plans, Tracings, Photo-prints, by Hollier & Co., 
Engineers and Draugbtsmen, Central Arcade Chambers, 
Special machinery designed, inventions, patents, 

and models worked out. 20 years’ experience. 3768 


PSTEIN Aecumulator Plates for Storage Batteries are now 
supplied by the sole licensees and makers, W. О. RooprR 
80 


Wolverhampton. 


Ax» Oo., Eleetrioa] Engineers, Stafford. 


S SWITCHBOARDS. 


o" 
> 5 
e 


TRANSFERS 


ARE PARTICULARLY SUITABLE FOR 


2) MARKING INDICATOR BOARDS, SWITCHES, BELLS, 
РӘ TELEPHONES, DIALS, MOTORS & MACHINERY. 


52 to 60, Steelhouse Lane, BIRMINGHAM. 
(Opposite the General Hospital.) 


WHY NOT 
=== CHARGE YOUR OWN 
eye | ACCUMULATORS 


% FROM A SET OF OUR 


g 
| SPECIAL CHARGING BATTERIES ? 
Orif you have a little power available, 
from one of our First Grade 


CHARGING DYNAMOS? 
For Further Particulars see Our New 
List, Section “M.I.” of Automibile 
Ignition Accessories and Instruments, 


ARCHIBALD J. WRIGH 


Electrical Works, LTD., 
Leyton Green Rd., LONDON, N.E. 


TRANSFORMERS 


ARC LAMPS, 
AMMETERS, 
VOLTMETERS, 


anD SPECIAL PURPOSES. 
HOME ә ROWLAND, 


CHARLION, KENT. 
Telephone: 350 WOOLWIOH. 


и 
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MISCELLANEOUS.— Continued. 


[RE de cin Salesman, about to handle small 
switch, requires coaching on technical points of same.—4028, 
ELECTRICAL REVIEW, 4, Ludgate Hill, London. 


QUEARCHLIGHTS for Sale or Hire.—JonwNsow & PHILLIPS, 
D > Victoria Works, Charlton, Kent. Е 3945 


V ANTED names of firms making Motors and Controllers for 
' Electric Vehicles. Address, 4047, ELECTRICAL REVIEW, 4, 
Ludgate Hill, London. | 


ANTED.—The name of а brass screw and terminal manu- 
facturer.—FELGATE, Queen Victoria Street, Reading. 3840 


Where Advertisements are to be answered to a given number at the 
ELECTRICAL REVIEW Office, Applications for names and Addresses 
of the Advertisers will be entirely disregarded, and Letters giving 


incorrect Box Numbers will be destroyed. 


ENGELBERT & CO., London, 
. LUBRICANT MANUFACTURERS. 
Vide full advertisement in last issue, also next issue. 


THE STIRLING BOILER CO. ги, 
| | e Illustrated Advertisement fast week: | 
| John E. Raworth, | 


Queen Anne's Chambers, The Broadway, Westminster, S.W. Patent Agent. 


-— оа, 
= 2/3 м 
7 TELEGRAPH ` 
SWITCHING SYSTEMS, 


j \ 
і Ву T. F. PURVES, і 
i Engineer-in-Chief's Department, G. P. O. 

\ i 


CONTENTS: 


Secriox 1. Early Switohing Systems.— SECTION 2. Belgian 
System of Intercommunication Switching.—SEcTION 8. 
Post Office *Concentrator'" System.—Sgcrions 4 $ 

and 5. London New Intercommunication Switching 
System, Commercial and Electrical Details. 


H. Alabaster, Gatehouse & Co., 
4, LUDGATE HILL, 
LONDON, E.C. 


а, 


Cloth. Post Free, 7s. 6d. 


APPLIED MAGNETISM: 

An introduction to the design of Electro-magnetic Apparatus. 
By J. Ж. KINGDON, B.A., 
Yormerly Math. Schol. Pem. Coll., Oxon. 

75 Illustrations, Many Original; Seven Tables. 


Н. ALABASTER, GATEHOUSE & Co., 4, Ludgate Hill, Londen, f. C. 
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NOTICE. 


WING to the many hundreds of 
replies passing through this 
Office each week, we would ask those 
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answering Advertisements to be 
EXTREMELY ACCURATE 


with regard to the figures WHEN 
ADDRESSING REPLIES to Box 


Numbers. 
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„Never wears оч 
7, or breaks down 


zig erae end 


Sy >Q v. MEM 


A; 10 Amp. | 15 Ampere on 1000 Volta; 


V T size 1 10 * 1500 „ 


AS SUPPLIED TO THE UNDERGROUND RAILWAYS. 


Т1; Insulation is Perfect. Easy and Smooth Action 
combined with Reliability and Durability. 


SPECIFIED BYCALL LEADING ENGINEERS, 


THE AUTO-CLAW CO., LTD., 


MANUFACTURERS, 
148—150, Curtain Road, London, E.C. 


CALLENDERS | rmm 


VICTORIA EMBANKMENT, LONDON, E.C. 
CABLE AND 


Telegrama:—" CALLENDER, LONDON." 
CONSTRUCTION 


Telephone :—1911 HOLBORN, | 
Works :—BELVEDERE, KENT. 
Co., Ltd. 


CALLENDER 


MAKERS ELECTRIC 
of all CABLES 
CLASSES and all 
of ACCESSORIES. 


* 


8g | YARMOUTH -— E Е „ 


Specialists in —— 


CABLE JUNCTION BOXES of ALL KINDS and for ALL PURPOSES: 


| 


—— — — — 


June 28, 1000 THE ELECTRICAL REVIEW SUPPLEMENT. 


6, VICTORIA AVENUE, _ . 
BISHOPSGATE STREET WITHOUT, LONDON, E.C. 


Telegrams: ‘‘ADNIL, LONDON." | Telephone: 775 london Wall. 


FOR LIGHTING ACCESSORIES M 


LARGE QUANTITIES STOCKED. Apply for Price Lists, if interested, — 
fo the abeve address, er to any of our Branches as below: 


BRANCHES— | 
BRISTOL: | SWANSEA: GLASGOW : 
26, Bath Street. Post Office Chambers, 


'68, Gordon Street. 
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| XVI [84] THE ELECTRICAL REVIEW SUPPLEMENT. | june 28, 1007. 
| | Meditations on Resistance M ts | 
| | Meditations on Resistance Measurements | | 

1 While using a Battery, Bridge, and Galvanometer. . While using a Bridge-Megger. 

4 — | "EMEN | 
` h. pan hee 8. | | 
| 12.0.0 Where is tbe spot 7% (Interval while it is traced). 12.0.0 (Couples up.) 

| | 12.5.0 iod шы Image. (Interval for optical ad- 12.0.20 (Starts turning handle.) | | 

12.10.0 8 suppose that’ll have to do. 12.0.21 
(Interval for coupling up and for cleaning and inserting 
plugs, which, as usual, are all over the place. He touches Increase R 
the key.) — 06 — | 


12.15.0 Oh, blow! Now where Is the spot gone? R 


(The spot returns slowly, curtseying and curvetting wildly. 


He waits patiently while it recovers its balance; mean- 12.0.22 (Turns thousands, hundreds, tens and units | 
while)— S switches.) | | 
| wonder whether deflection to right 12.0.30. 
means plug or unplug ? Im 
Increase R 
12.20.0 (Procedure as before, accompanied by increasingly picturesque — 0 — 
language.) "Decrease R . 
12.25.0 (A balance having been obtained) Mow much is | 
that unplugged ? Two and four, and 12.0.31 (Tums generator handle at full speed.) 
thirty, and ten aod a hundred and two 
hundred and two thousand and four 12.0.35 | 
thousend—oh why can’t one add with increase R 
a slide rule? (Puts it all down on a piece of ecrease R | 


paper and adds it up—wrongly, of course.) 


12.27.0 (Discovers mistake. Final meditation ‘ 
12. 27 5 элаз T ИСТЕР EPIS (unprintable). 12 MU . 36 Reads off like this :— 


© © © © oms 


Particalars of the Bridge-Megger from | | 


EVERSHED & VIGNOLES, Ltd., RESULT IN LESS THAN A MINUTE. 
ACTON LANE WORKS, CHISWICK, LONDON, W. No time for Meditation. 


TELEGRAMS: ‘‘ DOROTHEA, LONDON. TELEPHONE: HAMMERSMITH 221, 


ECKSTEIN, HEAP & CO. 


Showrooms & Warehouse : Works: 

5, Chapel Walls, l'elegrams:8 WaverleysMills, 
Cross Street, Reaction. St. Simon St., 
Manchester. Salford. 
Telephone: 5155. Telephone: 6363 


HOUSE SERVICE 
FUSE BOX 
for 
ENCLOSED FUSE. 
Cat. No. C 2512. : 


F “WAVERLEY ' 
KNIFE SWITCH. 
Cat. No. C 2652, 


STANDARD BRUSH TYPF 
CARBON BREAK IRONCLAD 
SWITCH. 

Cat. No. С. 2001 
Made in S.P.. D.P.. and 3-Р, Types. ` 


—— — 
отур. 


MANUFACTURERS 
OF ALL 
TYPES OF SWITCHGEAR. 
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. DISPLAYED ADVERTISEMENTS. 


‘85: XVII 


ADVERTISERS will please note that NEW COPY and ALTERATIONS to 
Existing Advertisements (with Blocks) should reach here 
not later than MONDAY MORNING. 


The BLECTRICAL REVIEW Is the recognised medium of the Bl 
ectrical Trades, and has BY FAR THE LARGEST CIRCULATION 
of any Electrical industrial Paper in Great Britaia. 


SECONDARY: 
BATTERIES. 


X Practical Handbook ` 
| for Owners and Attendants. 


Ву AN ENGINEER. 


H. Alabaster, Gatehouse & Co., 


4, LUDGATE HILL, Е.С. 


OFFICIAL NOTICES. 


Latest time for receiving, 9.30 a.m. Thursday. 


URBAN DISTRICT COUNCIL OF HANDSWORTH. 
Blectric Light and Power Supply. 


HE URBAN DISTRICT COUNCIL OF HANDSWORTH 
invite Tenders for the following :— 


СокткАСТ No. 19.— Traction and Lighting Feeders, Fibre 
Ducts and Roadwork. 


Tenders will only be considered for the whole of the work 
covered by the Specification, and not for any part thereof. 

Copies of the Specification, with the Conditions of Contract, &c., 
can be obtained on or after Saturday next, June 20th, from the 
undersigned, om payment of Three Guineas, which amount will be 
returned on the receipt of a bond fide Tender, together with the 
Specification, Drawing, Conditions of Contract, &c. 


The Specification, Conditions of Contract and Drawing can be | 


seen at (but not obtained from) the offices of the Consulting 
Engineers, Messrs. KENNEDY & JENKIN, 17, Victoria Street, 
Westminster, London, S.W. 

Tenders, on the prescribed form, in sealed envelopes, and 
endorsed on the outside ‘‘ Electric Light and Power Supply Tender 
—Contract No. 19,” must be delivered at the Council Honse, 
Handsworth, before Noon, on WEDNESDAY, JULY 10th, 1907. 

The Tender of any Person or Firm paying less than the standard 


rate of wages ourrent.in the district in which the work is executed 


will not be considered. | , | 
The Council do not bind themselves to accept the lowest or any 
Tender, and no allowance will be made for any expense incurred in 


the preparation of any Tender. 
H. WARD, 


The Council House, 
Handsworth, near Birmingham, 


June 24th, 1907. 3996 


Li 


* 


COUNTY OF LONDON. 


HE LONDON COUNTY COUNCIL invites Tenders for the 

Installation of Electric Lights, Bells, Telephones and Motors 

at the Central School of Arts and Crafts, Southampton Row, 
London. 

Full particulars, and algo information as to the conditions to be 
observed by tenderers wil be given in the London County Council 
Gazette, of 24th June amd Ist July, 1907. The Gazette, which is 
published weekly, contains particulars of all the Tenders invited by 
the Council, and can be obtained from Messrs. P. S. Kine & Son, - 
2 and 4, Great Smith Street, Westminster, S.W., price ld., post 
Sr a an issue, or for the whole year a pre-paid subscription 
of 6s. 6d. 

Tenders must be upon the official forms to be obtained from the 
CHIEF ENGINEER OF THE CouNcIL, County Hall, Spring Gardens, 
B.W., and no tender will be received after 11 a.m. on TUESDAY, 
9th Jury, 1907. 

The Council does mot bind itself to accept the lowest or any 
tender, and it will not accept the tender of any person or firm who 
shall on any previous occasion have withdrawn a tender after the 
same had been opened, unless the reasons for the withdrawal were 
satisfactory to the Council. 

G. L. GOMME, 
Clerk of the London County Council. 

County Hall, 

Spring Gardens, S. W., 
17th June, 1907. 


COUNTY OF LONDON. 


T LONDON COUNTY COUNCIL invites Tenders for (a) the 
Supply and Erection of 78 Tramway Feeder Pillars for the 
Council's tramways, and (5) the Supply, Delivery and Erection of 


8908 


Overhead Electrical Equipment for 2400 yards of Double Tracks 


for the Council's tramways in the Borough of Woolwich. 

Fall particulars, and also information as to the conditions to be 
observed by tenderers, will be given in the London County Council 
Gazette of Ist July, 1907. The Gazette, which is published weekly, 
contains particulars of all the tenders invited by the Council, and 
сап be obtained from Messrs. P. S. Kine & Sons, 2 and 4, Great 
Smith Street, Westminster, S.W., price Id., post free 14d. an issue, 
or for the whole year & prepaid subscription of 6s. 6d. 

Tenders must be upon the official forms to be obtained from the 
CLERK OF THE CoUNCIL, County Hall, Spring Gardens, S. W., upon 
payment to the Cashier of the Council of asum of £2 for each 
specification, set of drawings, &c., and no tenders will be received 
after 11 a.m. on Turspay, 16th JuLy, 1907. The Council does not 
bind itself to accept the lowest or any tenders, and it will not 
accept the tender of any person or firm who shall on any previous 
occasion have withdrawn a tender after the same had been opened, 
unless the reasons for the withdrawal were satisfactory to the 


Council. | 
G. L. GOMME, 
Clerk of the London County Council. 
County Hall, 
Spring Gardens, S.W., 


26th June, 1907. 4061 


COUNTY BOROUGH OF ROTHERHAM 


Electric Light Department. 


ГЕ CORPORATION аге prepared to receive Tenders for the 


Supply and Delivery of Cable and Meters according to their 
requirements between the Ist August, 1907, and the 31st July, 1908, 
as follows :— 

Single Vulcanised Bitumen (covered) Cable of various sizes. 

Electricity Meters of sizes for maximum currents of 2, 5, 10, 
25 and 60 amperes. The supply pressure is 230 and 460 
volts continuous current. 

Further particulars can be obtained upon application to the 
Boro Electrical Engineer. 

mie жана whose tender is accepted will be required to enter 
into a contract which will contain the usual fair wages clause. 

Tenders, endorsed ‘‘Tenders for Cable or Meters, to be 
sent to me not later than 12th the JULY next. 

The Corporation do not bind themselves to accept the lowest or 
any tender. 
By order, 
W. J. BOABD, 

Town Clerk. 


Town Hall, 
Rotherham, 
21st June, 1907. 


(Continued on page N.) 
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с w 8 TYPE сш $ 


“Chloride —— " 


(CAPACITY ` 


1360 AMP. HOURS. 


МЕ HAVE OVER 


CELLS OF THIS SIZE ALONE ON ORDER 
Ar THE PRESENT TIME. 


The Chloride Electrical Storage Co. | 


limited 


Clifton Junction, - | 
Manchester. 


June 28, 1997.] 
OFFICIAL NOTICES.—Continued from page 35. 


————————— —— 
COUNTY BOROUGH OF WARRINGTON 


. Electricity Department. 


HE ELECTRICITY AND TRAMWAYS COMMITTEE of the 
County Borough of Warrington are prepared to receive 
Tenders for the Erection’ of Buildings for Boiler Plant Extension, 
Bills of Quantities aud Forms of Tender may be obtained from the 
undersigned, and Drawings may be seen at the Office, Howley, 
Warrington, on paynient of One Guinea, which will be returned on 
receipt of a bond fide Tender, Five shillings will be charged fer 
extra copies. 

Tenders, addressed to the Chairman of the Electricity and Tram- 
ways Committee, Town Hall, Warrington, must be sealed with wax 
and endorsed ‘ Tender for Buildings," and delivered not later 
than 12 o'clock noon om TuEspay, 16th Jurv, 1907. 

The lowest or any tender will not necessarily be accepted. 


F. V. L. MATHIAS, 


Borough Electrical and Tramways Engineer. 
Howley, 


Warrington. 3999 


ао 


THE ELECTRICAL REVIEW ‘SUPPLEMENT. 


IRONCLAD © 


Carrying 
capacity. 


20 inp. “э 9% 
|. 


HOOPER’ sj 


Telegraph & Indla~Rubber Werks, L 


31, LOMBARD ST., E.C. MILLWALL DOCKS, 
(Established 1860). LONDON, E. 


HOOPER'S Vutcantsed India Rubber 
PURE TAPE | оэ эда 


&с., ёс., 


. LINEAR London. eee : 1169 Avenue 4 84 East. 


The ‘ELECTRICAL REVIEW'S? SUGGESTIONS 


2 for dealing with 
APPARENT DRHRN ATE 
from Electric Shock should be in every Generating, Transforming 
and Motor House. 
2 Mounted en Cardboard, te. each; Postage 3d. extra. 
4, LUDGATE HILL, LONDON, Е.С. 


222 — QD CD REED CEERD Gm 


ae .————— — —— 


LL 
— 


Send your «HURRY 2 Orders, We can fill from STOCK, | 


DE 


6 London : 


THE SLOAN ELECTRICAL 60. LD., 


3, Fore St. Avenue, E. O. | 
‘Telephones: 855 London Wall, 11,812 Central. 


| When laying cables on the Solid System, use 


Doulton Troughing 


| ana Bridge Insulators 
i which give the maximum security obtainable 


Cheap. Iniperishable. Non-condacting. 
Doulton & Co. Limitea. 


LAMBETH, LONDON, S.E. 


| Works: LAMBETH, LORBON; ROWLEY REGIS; SMETHWICK ` 
; . . $T. HELENS; BURSLEM and PAISLEY. 

Braach Offices: R 
BIRMINGHAM ; LIVERPOOL; MANCHESTER; а GLASGOW. 


30 Amps. 12/1! 


K 50 50 € 20/-. 


100 Amps. 40/- 


SUBJECT TO LIBERAL 
TRADE DISCOUNT. 


ALL SIZES KERT IN STOCK IN LONDON An MANCHESTER. 


Е E USED. BY ALL THE LEADING FIRMS IN THIS COUNTRY мо ABROAD. - 


t 
\ 


aon): Manchester: : 


"PARMITER, HOPE & SUGDEN, | 


Hulme Electrical Works.. 


Telegrams: ** TERMINAL, MANCHESTER.” TX 


eis : 1902 Central. 
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EFFICIENT AND RELIABLE LAMPS 
AND ELECTRICAL MATERIAL. 


SUNBEAM | SUNBEAM 


SUNBEAM į SUNBEAM 


SUNBEAM 


| LAMPS FOR | 
“OUTSHINE” B RADIATOR DOMESTIC AND TRACTION REFLECTOR 
LAMPS. LAMPS. CENTRAL LAMPS. LAMPS. 


STATION SUPPLY. 


\ 


SUNBEAM 


SUNBEAM 


SUNBEAM f SUNBEAM 


TRAIN 


DUCI 

CRINKLED TUBULAR RE NG LIGHTING 
FLAME LAMPS. LAMPS 
LAMPS. И 


SUNBEAM SUNBEAM 


SUNBEAM SUNBEAM 


COLORED ТРЕТИ FESTOON HIGH CANDLE 
LAMPS. POWER LAMPS. 
LAMPS. LAMPS. 


SUNBEAM | SUNBEAM 


SUNBEAM [ SUNBEAM 


re wet ee eee 3 


AMMETERS 
AND 
VOLTMETERS. 


. PENDANTS 
AND 


BRACKETS. 


SWITCHGEAR 
AND 


STARTERS. 


CABLES 
AND 


WIRES. 


SUNBEAM 


SUNBEAM § SUNBEAM SUNBEAM 


SUNBEAM 


LECLANCHE. 
AND oew е 


DRY CELLS. 


OPAL 
AND 


Е. 1. SHADES, 


WALL 
PLUGS. 


LAMP 
HOLDERS. 


SWITCHES. 


SUNBEAM I SUNBEAM 


CEILING 


ROSES 
AND 


CUT-OUTS. 


me SUNBEAM LAMP GO., Lr», 


Head Office and Works: GA.TESHEAD. 


SUNBEAM | SUNBEAM § SUNBEAM 


FUSE- 
BOARDS. 


COUNTER- 
WEIGHTS. 


WOOD 
BLOCKS. 


FLEXIBLES. 


| LONDON : 102, Charing Cross Road, W.C. ) Also at 
DEPOTS :. MANCHESTER : 10, Victoria Buildings, Rt. Mary's Gate. : GLASGOW : 28, West Campbell Street. 
. : | - BIRMINGHAM : 118, New Street. mL BELFAST; 1, Grosvenor Road. 
, NEWCASTLE: 21, ь Northumberland Stec. p ЖЫ . 
_ -— ry A ? 


"3S ‘а > e 


vv р como TB NER cua I BLE RUN Hy сөзе IN EY US 
- ч LI 
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ACME STARTERS 


ARE FULL LOAD STARTERS. 


Popularly 1 [= Fully 


Written. I й 
POST FREE. Illustrated. 


STRANGE 
HISTORY 


OF A 


DYNAMO, 


By 
T. E. GATEHOUSE. 


=" Note the Hinged Cover opens over Handle. 


FIRE-PROOF CONSTRUCTION. 


— RELIABILITY — 
NO ASBESTOS. 
SOLDERED JOINTS. 
—-—— HEAVY LID TO REMOVE. 
Write for Lists, they will interest you. | 
LOW PRICES. PROMPT DELIVERY. 
THE АСМЕ ELECTRICAL M**- Co. 


918, High Read, Tottenham, London, N. 


W. H. ALLEN, Son: C° L° 


QUEEN'S ENGINEERING WORKS, BEDFORD, 


And QUEEN ANNE’S CHAMBERS, WESTMINSTER, S.W. 


T one : Telegraphic Address : 
No. 1 FORD, % Pomp, BEDFORD." 


IRISH INTERNATIONAL EXHIBITION.—See our Stand No. 518 In the Palace of Mechanical Arts. | 


“GONOUEROR” CONDENSERS. 


ATEM 
(oh ae y 3 N N I 
p ` гемо 
Fs Е d 
— ' mI 
HIGH Ber m XL -— 8? 
РИ "vw" , C: "Y ilb 
. H з Tr ‚ М d * 
X . ke н. га. v y - 2 № . 
P~ Ju > 4 r Ay : ae І ? 
EFFI IEN Y y Ч ач, i ee М 
4 7 D 
@ 


LONDON: 


И. ALABASTER, GATEHOUSE & CO., 


4, LUDGATE HILL, Е.С, 


Е 
~ 


SMALL QUANTITY | | P= ^. LOW POWER REQUIRED 
OF — s e е. FOR 
CIRCULATING WATER. W EERE DRIVING PUMPS. 


SURFACE CONDENSING PLANT WITH MOTOR-DRIVEN 
TWIN AIR PUMPS AND CIRCULATING PUMP. 


Ma ena фе otn v—— =ч oo ore ЫР а. б о В lO ee es 


LN 
C GT 


—̃ P 


— ACCUMULATOR | 
PEE INDUSTRIES, E 


4 MM 2 


| Works: London Offices: | 
MAYBURY, WOKING, | 4, White Street, - 
SURREY. MOORFIELDS, ECC 
Telephone: 2 Woking. | Telephone : 


8071 London Wall. Р 


Telegrams : 
„Scikxcixd, WOKING.” 


HOUSE, SHIP, TRAIN, PORTABLE and IGNITION TYPE BATTERIES. 


HALL’S 


Patent Direct-Acting 


Boiler Feed Pump 


An ideal Pump for 
General Boiler-Feeding purposes, 


— M 


UP-TO-DATE IN EVERY WAY, 


J. P. HALL & SONS, 


Engineers, LIMITED, 


Peterborough. 


@. 


Kabelwerk Duisburg!“ 


Duisburg a. Rh., à 
GERMANY. 


— 


Manufacturers of 
all kinds of WIRES and 


CABLES for ELECTRIC LIGHT, | 
TELEGRAPHY, TELEPHONY. 


ULCANISED RUBBER WIRES AND CABLES. | * 
LEAD COVERED CABLES FOR ALL TENSIONS. Е 
AIR. INSULATED TELEPHONE CABLES, m 1 


Sole Agents for ће 
United Kingdom & Colonies: 


of Bae BET 6 


MIEL VM um с PU Oa 


#7 . y. а 
i - y ~~ ) ` . k 


| b "t 


"N 
- | i -J 


умму ычу SEVEN 


Send а Id. postcard to us 2 


to-day, and we will send you 
Free of charge our interesting book, 

" How to become an Electrical or Mechani- 

cal Engineer.” It tells you how we train 
you by post, direct to your home, to become 
an Electrical Engineer, Our training will put 


Pounds In your Pocket, · 


It ensures you @ good position with good pay. We 

have qualified thousands of people, in all walks of 
life, and we can do the same for you. We prove 
it. Send the postcard now for the Free book, 
which tells you all about our system, to 


Electrical Engineer Institute of Correspondence Instruction, 
403, Norwich House, | 


Southampton Street, 
Holborn, London. 


DANIELS’ PATENT 


PRODUGER GAS PLANTS, 


Save 50% to 75% of Gost of Driving. 
PRESSURE AND SUCTION TYPES. 


Large Numbers Working 6 to 600 B.H.P. 
T. H. & J. DANIELS, Ltd., Engineers, STROUD, Glos.. 


Telegrams : Rotapulim, London." Telephone: 9850 Central. 
Mancheater Office, 49, Deansgate. Teleg.: Booster, Manchester." Telph.: 841 Y Central. 
RY in stook and made to any design, 
О ACCUMULATOR CASES, BATTERY BOXES, &c. 
Timber Merchants & Moulding Manufacturers, 
YARDS Hs E, WILSON STREET, FINSBURY, E.C. | Telephone 
Please Write for Latest Illustrated Price Lists. 


RS made to order on shortest notice, 
and MILLS, } 107-8-9, Snows Fields, Newcomen 8t., Boro, B.E. No. 1168, 
London Wall, 


22, Henrietta Street, Bedford Street, Strand, London, E.C. 
Ў BLOCKS, CLEATS, BOARDS for SWITCHES 
J. F. G. HARRIS, 
LONDON: ) Palmer Rd., Green B., BETHNAL GREEN, N. . 
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DR GEARS. 


AT LAST 
À PERFECT SUBSTITUTE FOR WORM GEARS 


GUARANTEED EFFICIENCY - - 88—025, 


ANY REDUCTION. 
ANY SIZE. 


Apply for Particulars to 


THE POWER PLANT CO., LTD., 


WORKS: 28, Fleet Street, 
WEST DRAYTON. LONDON, E.O- 


ЖО e,, 
ELECTRIC CABLE CASINGS. SS Т: 

ALL MADE TO THiS PATTERN. S 
The prices quoted below are per 100 fl., 
case and cover together. NY 
Full Size Sections on Application. S 

ESTIMATES FOR OTHER WOODS AND jv _-____-- 

- SIZES PROMPILY SENT. a 

Switch Blocks and Cleats Made to Order. 


Regd. No. 408885, 


Small м 
Size Мо... 1 2 2 3 4 "m Е ue. 3 — 
WIDTH 17. | "| ir 12 £g» 222: 9* | 9 | 4 


JU b 
16 | *)6 | 14 | 750 | 7/16 | 7/14 | 19/16 | 19/12 
WnrrEWOOD| 2/10 | 8/- | 81 | 8/1 | bi | 6/6 | 9/4 | 11/8 | 16/7 


— 9 ————— [———— — — — 1 ————— | — [———— —ä—äẽ̃—— 


DEAL s... l 2/5 | ö 


Trade Allowance for Quaotities en Application. 
VIGERS EROS... КАЛКЫ 
\ ONLY ADDRESS: 67-68, KING WILLIAM ST.. LONDON, Е.С. 
TUBE-BENDING MACHINES. 


CROSIER, STEPHENS & CO., 
NEWCASTLE-ON-TYNE. 


446, Mansion Housef!Chambers, London, Ж.О. 


VULCANITE WORKS: 


Dr. Heinr. Traun 


& SONS. 
Formerly HARBURG INDIA-RUBBER О. OO. 
London Warehouse: F. WINTER, 8, Вейсгоѕз St, E.C. 


Large Stock kept of 
Bheets, Rods, Tubes, 


Accumulator Boxes, 
&c. 


Telegrams: 
Instantly, London. 
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STEEL CONDUIT 


SYSTEM 


SIMPLEX For ELECTRIC LIGHT and POWER WIRING 
IRONCLAD OF EVERY DESCRIPTION. 


к. AWARDED 6 GOLD JYCEDALS. 


b 


. ( Z Y К ! * 2472 
УУ . 277 722 Ж Ж И 777 22 7 77 ў 2 


аы | 


ү ШШ CNN MA | 
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w. 
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| 701 ^ | 7777 У 


Ji | 11011: c mme NUMMUS iu ; 


Т 1277; 


г х. 
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(HE ILLUSTRATION ABOVE SHOWS AN IRON- IMMEDIATE 
CLAD WATERTIGHT D-P. FUSEBOARD HAVING 

6 SIX-AMP. WAYS AND A SOLID CAST-IRON FRONT. DELIVERY 
THE FUSES ARE OF AN IMPROVED “BLOTTER” FROM 

TYPE. PROVIDED WITH SHIELDS AT EACH END 

TO PREVENT ACCIDENTAL CONTACT WITH THE 

TERMINALS, AND ARE DESIGNED FOR FRONT 

CONNECTIONS THROUGHOUT. 


ALL BOARDS MANUFACTURED BY US ARE 


ELECTRICALLY AND MECHANICALLY EFFICIENT. 


SIMPLEX CONDUITS, LIMITED, 
GARRISON LANE, 
BIRMINGHAM. 


LONDON: 20, BUCKLERSBURY, E.C.. 
AND AT MANCHESTER, GLASGOW, &c. 


* 
* i a тр бе” nó ae | E up { - 
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WILLIAM M°GEOCH & CO., Ln, 


MANUFACTURING ELECTRICAL ENGINEERS, 


28, WEST CAMPBELL STREET, GLASGOW. 


ELECTRICAL’ ‘FITTINGS ELECTRICAL MATERIAL 
ACCESSORIES, LIGHTING and POWER CIRCUITS, 


CABLES and FLEXIBLES, CASING 
AND 


BELLS, TELEPHONES, 
VOLTMETERS, AMMETERS, ARC LAMPS, 


TUBING, SWITCHBOARDS, FUSEBOARDS, &c. CARBONS, &c. 
BIRMINGHAM : LONDON : 
Warwick Works, COVENTRY ROAD. No. 753. 11, CHARING CROSS ROAD, W.C. 


Telegrams :—"' McGeoch,” Glasgow, Birmingham, London. 


KOLBEN z m 
MOTORS ый San 

For High-Pressuro Pumps of Large Output. — CS 
Mc o Es 


E. A.G. v. KOLBEN & Co., Prague, AUSTRIA. т pay — ETUR А, 


LONDON OFFICE: 


20, Budge Row, Cannon St., E.C. DIRECT COUPLED MOTOR AND PUMP. 


THE CONDUIT & INSULATION CO, Ltd., 


iege Шо CUM j Conduit Works, Riverside Road, Summers Town, 
11 Wimbledon, LONDON, 65.997. 
A PERFECT FOR USE WITH ALL UNSCREWED CONDUITS 
WATERTIGHT In conjunction with LIGHT GAUGE STEEL 
ARMOURED and INSULATING CONDUIT 
CONTINUITY gives the Cheapest EFFICIENT Conduit 
GRIP. Systom on the Market. 


PERRY'S WATERTIGHT GRIP. г PAT. APPLIED FOR. 


Manufactured only by the CONDUIT & INSULATION CO., Ltd., the Original Patentees of the GRIP CONTINUITY SYSTEM. 


YOU SHOULD KNOW ces svo ra ena 


ELECTRIGALLY EFFICIENT эт chosper than г 


Butt Welded Conduit. 


MECHANICALLY STRONG eee 


1.0.8.4. & I. Conduit — 3" g" yoo r 1}" 14^ 2" A SAMPLE. 
Price per 100 fl. 13/. 15/. 18/. 30/. 45/- 55/. 70% SUBJECT. 


We Manufacture Conduit and Fittings of Every Deuoription. 


LARGE STOCKS CARRIED IN THE PRINCIPAL PROVINCIAL CENTRES. 


MAN ESSORIES CO, Lid, GLASGOW s Mr. J. S. McCALLUM, 199a, Bath Street. 
i iur СА Kaen 5 NEWCASTLE-ON-TYNE s Mr. J. PARMLEY GRAHAM, 26, Cloth diner 
. Мин BAXENDALE Bi BROP Нені кәсі, CARDIFF t Meurs. HASLAM k SCHONTHBIL, Western Mail Chem | Я 
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Have YOU Trout ble 


With "m POWER FAC 


Protection 
of 
English 
Trade. 


B 
N^ 
t 


АП goods made by Members of the China Furniture and 


ү Electrical Fittings Manufacturers’ Association аге 
4 marxed with above Trade Mark, WHICH IS A 
h GUARANTEE OF ENGLISH MANUFACTURE. 

ү GASKELL & GROCOTT, 

ü Whitehal! Works, Longport, Stoke-on-Trent. 


J. MACINTYRE & CO., LTD., 


Washington Works, Bursiem. 


BULLERS, LTD., 


з, Laurence Pountney Hill, Cannon Street, London, E.C. 


Telegrams: “ Cuivre, London." 
Telephone: 186 Eastern. 


WILL | | 


RID YOU OF a 


Il 


COPPER 
EXPANSION PIECE. 


EXHAUSTING TURBINE 
ENGINES. 


HIGH - CONDUCTIVITY 


233 CASTINGS and 
aca COPPER FORGINGS 


JOHN DORE & C., 
Coppersmiths and Brass Founders, 
BROMLEY, MIDDLESEX, E 


-i 


DEB ENQUIRIES SOLICITE 


SOLE AGENTS 


ISENTHAL & CO. 


urge аын 


VICKERS SONS & MAXIM, LD. 


S HR FIELD. 


Telegrams: VICKERS, SHEFFIELD. On Admiralty and War Office Lists. 


VICKERS 


Variable Speed 


MOTORS 


SPEED RANGE UP TO 


9:1 


by Shunt Regulation only. 


Full Power at all Speeds. 


MAKERS OF | S "E EM 
Continuous and Alternating Current | i am ОЧ SAN 
лз АМ Morera fall sizes: ELECTRIC сом. HOIST t to raise ONE лох at 200 ft, per min 
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85, MORTIMER STREET, ТЇ 
и 1 
LONDON, W. ү ' 
i 
A 
Contractors to the Admiralty, War, India, | 
and Colonial Offices, Фе. j Ц 
1i 
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WILLANS & ROBINSON, 


LIMITED. 


— 


SURFACE CONDENSERS 


42 Sets of the above Type at Work and Under Construction. 


VICTORIA WORKS, ROG. 


HAGEN 
ACCUMULATOR WORKS, 


39, Snow Hill, LONDON, E.C. 


Ve 
| Manufacturers of 


ACCUMULATORS FOR ALL PURPOSES 


IGNITION. LIGHTING. MEDICAL PURPOSES. 


Speciality: TRACTION BATTERIES 


(Plates the Lightest, Most Efficient and Durable 
on the Market). 


ACTUAL MAKERS OF 


Ebonite, Celluloid Boxes, Separators, Ignition Plates, 


AND 


ALL ACCESSORIES. 


NEW BROTHERTON TUBE Co., La. 


ENAMELLED STEEL CONDUIT, TUBES AND 
FITTINGS FOR ELECTRIC WIRING. 


SOLID DRAWN CONDUIT. 


(Made out of Swedish Charcot! Steel Billets). 


WELDED CONDUIT 


(Made out of Best English Mild Steel). 


TYPE NO 37. 


OVERLOAD CIRCUIT BREAKER 


LOOSE HANDLE, Ordinary Closo Joint Conduit. Patont Watertight Fluge. 


MAGNETIO BLOW OUT, FFF ats 


С Un ы 1000 аме ыыы dener Fe Manam a, mius ere. 
- — аклы, И: X CEN Abbey Bt., Dublin. 
ERNEST F. MOY, Ltd., 198. Br Vinten Manchester. фа, igh п Balasta, John's Ва. 
And at the 


GREENLAND PLACE, CAMDEN TOWN, LONDON. 


Works, Commercial Road, WOLVERHAMPTON. 


Z6" ‚тп j 9 20 
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Alternating Current Ё 


- aoe ЕД = " 
teh 


Motor L. 
Wants a Self-Starter. | 


Automatic Rheostats. 


Start and Stop 

Single* or Polyphase 
Squirrel-cage or Slip-ring 
N Motors, 

УЕ Automatically. 


No attendant required. 
Makes no mistakes. 


Gives you control from any number 
of points however remote. 


Used in conjunction with 


ое. Float Switch or Pressure Regulator. 
" Made up to any horse power. 


BRITISH MADE. 


ADAMS 


Manufacturing Co., Ltd., 


For operating 


ӯ 106, New Bond St. 
ar PUMPS, р W. 
ben HYDRAULIC 
ACCUMULATORS, &c. 


See Leaflets 
33 & 34. 
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4, GREAT WINCHESTER STREET, 


LONDON, E.C. 
TELEGRAMS : “STORAGE ” LONDON. TELEPHONE No. 1253 "LONDON WALL. 
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DRAKE & GORHAM, LTD., 


Wholesale Agonts for Supply te the Trade of 


TANTALUM LAMPS 


By the adoption of 


the Tantalum 


High efficiency. 


Lamp at the | 
| Constitutional Club, | 
| Instantaneous ОИЕ а 

Lighting. £1,000 per annum | 


in the cost of current 
has been effected. 


Consumption of | : 

IN THE VICTORIA HALL, HOTEL CECIL, LONDON. 
current less than 

half that of & carbon 


filament lamp of 


Compared with an 
ordinary 16 C.P. 
lamp of 110 volts, 
50 per cent. more 
light given with 331 
per cent. less current. 


similar voltage and 
candle power. 


Filament 


as strong as the 
Will burn 


ordinary 
equally well 


carbon type. 
in all positions. 


IN THE THEATRE, THE CAFE,’ BRIDLINGTON. 


Otber Specialities : 


Nernst Lamps. 
Magn etic Clutches (fotden-vrake & Gorham Patents). 
Rapid Drafting Machines. 
Nevile Automatic Cut-Outs, бс. 


DRAKE & GORHAM, L 


| ; Dept. H, 
5 LONDON: 66, Victoria Street, S.W. 5 
London, .. MANCHESTER : 47, Spring Gardens. 3 
Manchester, Š ration, an 
E ee GLASGOW : 50, Wellington Street. ied 55 


res — 


U 


— 
— 
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THOMAS BOLTON & SONS, LTD, 


COPPER SMELTERS & MANUFACTURERS. | 


Registered Offices: MERSEY COPPER WORKS, WIDNES, LANCASHIRE. 


WORKS: OAKAMOOR, NORTH STAFFORDSHIRE. 
MERSEY COPPER WORKS, WIDNES. 
BROAD STREET METAL WORKS, BIRMINGHAM. 
FROGHALL COPPER WORKS, STAFFORDSHIRE. 
SUTTON ROLLING MILLS (Newton, Keates & Bolton), ST. HELENS. 


LONDON OFFICE: 88, BISHOPSGATE STREET WITHIN (W. Lee Mathews). 


TELEGRAPH ADDRESSES —“ WIREDRAWN, LONDON.“ " BOLTON, OAKAMOOR." “ROLLS, WIDNERB.": 
“ BOLTONS, BIRMINGHAM,” "BOLTON, SUTTON OAK." 


HIGHEST CONDUCTIVITY FOR ALL 


ELECTRICAL PURPOSES. 


GREATEST TENSILE STRENGTH AND DUCTILITY. 


SPECIALITY: 
Plain and Tinned Copper Wire, 


ALL SIZES DOWN TO iin. 
TROLLEY WIRE IN {-MILE AND 1-MILE LENGTHS. 


COMMUTATOR BARS. 
COPPER BONDS. 


Contractors to the Home, Indian and Colonial Government Departments, and to the 
Leading Cable Manufacturers and Electrical Engineers, British and Foreign 
Railway Companies, Telephone and Electric Lighting Cos., &c., &c. 


Book of Stock Sections of Commutator Bars may be obtained at 88, Bishopsgate Street Within. 


-— ᷑ «. 


Telegrams— COILS. 


REES C TYPE 
DYNAMOS & MOTORS WITH GAPPED BEARING FRAME 


THOMAS PARKER, Шит, al 


HAVE 


2222277  AGGESSIBILITY, 
RELIABILITY, 


EASE OF ERECTION. 


Protected, Ventilated and Totally Enclosed, 


Machines are fitted with 
AUXILIARY COMMUTATING POLES 
ensuring 


| 
PERFECT COMMUTATION 
with FIXED BRUSHES. 


WIDE SPEED VARIATION WITH 


= 


Erecting. SHUNT REGULATION ONLY. Patent “C” Type 
LONDON :— GLASGOW :— | NEWCASTLE: ON-TYNE:— 
Mansion House Chamber 19, Wate ale и reet. , St. Nicholas Bulldings. 
20, Buckle rebury, Е.С. 16% Anon, | Teleg.: sonar NEWCASTLE-ON-TYNE, 
Teleg. : " ToRQUATED LONDON.” Te lep.: 8874 BANE. Teleg. : T UN ‚ GLA 


ARE YOU IN TROUBLE WITH YOUR MAINS? 
1 80 WRITE FOR PARTICULARS OF OUR 


Direct Reading Fault Localize (RAPHAEL PATTERN). 


Cheap, Accurate, Reliable and Compact. 


NALDER BROS. & Co. 


12, CARTERET STREET, QUEEN ANNE'S GATE, WESTMINSTER, 6. M. 


Telegrams: '" Вксонм, Loxpon.” Telephone: 779 WESTMINSTER 


—̃ — 1 ———— | 
MORDEY-FRICKER ELECTROLYTIC PREPAYMENT METERS. 


SIMPLE, CHEAP, ACCURATE. 


136 Repetition Orders, 


THE MORDEY-FRICKER — || 
ELECTRICITY METER Co., Lid. 


82, VICTORIA STREET, LONDON, S.W. 


MASCHINENFABRIK 


ок RLIKON 


STEAM TURBINES 


GENERATORS ISOLATED D PLANTS 
MOTORS CRANES 
TRANSFORMERS ] E PUMPING. PLANTS 
SWITCHBOARDS. Е LE CIRI C LOCO ELECTROLYSIS. 


COMPLETE EQUIPMENTS FOR POWER ee ASSA, DISTRIBUTION and UTILISATION. 


G. WUTHRICH, ^" ost t энем, 


Manager and London Resident Engineer, Telegraphic Address : "Oerlik London.“ Telephone: No. 4167 Gerrard. 


e EAE e 


“ Laminated, [EATHER |. 


CM Рем 37" BELTING | 


Be nts Henory DRiDGETON.GLAscOW J 


London Address: 7, BISHOPSQATE STREET WITHOUT. E.C C 


WILSON HARTNELL & C0., LTD.. 
Electric Light and Power Engineers, 

VOLT WORKS, 
LEEDS. 


Telegraphic Address: HARTNELL, LEEDS. | Telephone No. 283. 
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| Forced Draught — V 
| for Boilers, &c. ed 
Mechanical Stokers. _ б 
THE HORSFALL DESTRUCTOR CO., LID, у 
Rickard Street, LEEDS. m C 
Eu 
Telegrams and Cables: * DESTRUCTOR.” Codes: A.B.C. (5th Edition), and Liebers (Standard), 1 
ELECTRICAL & TRANSFORMER SHEETS, STRIPS & STAMPINGS, га 
аЬ SWEDISH BARS, ROUNDS, SQUARES, FLATS. 
134, UPPER THAMES ST., 
EE] LONDON. 
Magner Forgings, Slaba, Бер, TTT | W 
MILD STEEL CASTINGS FOR MAGNETS. ^ Fieber Code used. | FE Pinin and Slotted. 
BRIGHT DRAWN CHARCOAL IRON AND STEEL ROUNDS, SQUARES, FLATS, HEXAGONS. Je 
ELECTRIC LIFTS\ MESOLA 
^^ SOLE AGENT FWOSTERMANN | 
- 81/58 LCADENH ALL STREET € C: 
A. SMITH &STEYENS 
Most Electric Lifts possess one or two 
specially good points. 
Our Lift has them all. 
If another is iavented to-morrow we shall 
add to it. 
BATTERSEA, LONDON. 
AQ LBS. | | | | | 
| (x П) WATER PER ВНР HOUR ї Е Sl S 
70 -n ( 
& ЕЖ Patent High-Speed Enclosed 
| SELFLUBRICATING ENGINE | 
The STEAM CONSUMPTION CURVES illustrated | 
were laid down from actual results obtained at the 
Official Tests of a 50-kw. Set, the Engine being one of 
our Standard Double-Crank Compound Type, working 
pressure 100 lbs., and exhausting into atmosphere. 
| | Full Particulars on application to : IE - | 
" Engineers,, — = | 
1 W. SISSON & C0., LTD., cLoucEsTER. | - 
и NOLOAD I25KW. 25KW. 375KW. 50 КҮ. 625 КҮ. | “Ж. | 


THE UNITED ELECTRIC CAR COMPANY, LTD. |. 


Manufacturers of Railway Carriages, Tramoars for Electric Tractor 
Motor Bus Bodies and all kinds of Rolling Stock for Light Вараз 


Registered Office and Works:—STRAND ROAD, PRESTON, LANCS. — 
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SHAPED WOOD BLOCKS 


For Eleotric e» Gas Fittings. 


ANY WOOD, 9 SIZE пс FINISH. 
Овавит ORDERS SUPPLIED IN 48 Hovens 


к=” aga Work of all Kinds for Electricians. 
OTUALITY A FEATURE, 
43. DODIMEAD & SON, 50, Tottenham Court Read, W. 


Te‘enhone : 1187 Central. 


YORTEX TURBINES "GIRARD | TURBINES. PELTON WHEELS, 


TURBINES OF ALL OLASSES. Write for Particulars. 


speclally adapted for 
High Pressure Bollers 


LIFTS 24 FT. 


Illustrated i.d Н «lst оп application 


ise GREEN & BOULDING, 


2} . FFALO. TO 
l 4 “ Ж — 
* — \ => wit 
| 
| 1 


Батан 28, New Bridge St., London, EC. Ltd., 
BUCTION 


n 
Teleph. No.:—12,455 Central. 


LARGE Stock of 


SHEETS, RODS, 
TUBES, 


in atl Sizes and Qualities. 


CHAS. HEYDEMANN, 


The LONDON EBONITE STORES, 


67. Aldersgate St., London, E. c. 
FFF 


C. PASS & SON. lta. 
BEDMINSTER SMELTING WORKS, BRISTOL. 
Sellers of ANTIMONIAL LEAD of all Grades. 
BUYERS OP 


LEAD ASHES and LEAD RESIDUES from ACCUMULATORS. 


elegrams: Pasa, Barston.” Telephone 475. 


CHEMICALS 


. | Button Presses 


[58] xxv 


реа 
Тт NOTCHING 


оссо. Й 
Blanking Presses 


ES 


Coining Presses 
Cupping Presses 
Cutting-out Presses 
Drawing Presses 
Extending Presses 
Embossing Presses 
Four Crank Presses 
Geared Presses 
Heading Presses 
Indenting Presses 
Key Ô Lock Presses 
Lamp Parts Presses 
Medal Presses Sih i 
Notching Presses а 
Oil-Can Presses 
Piercing Presses 
Rectifying Presses 
Self-Feed Presses 
Trimming Presses 
Un-Geared Presses 
Vertical Presses 
Wiring Presses. 


TURE PLAT 


FoR ARMA 


Offices: 62, Conatitution шш, 
BIRMINGHAM. 


ENGINEERS. Established A.D. 1852 


ALPE NEAL, 

Maker of Presses, Press Tools & Punches. 
of Every Description for Electrical and Mechanical Engineers. 

BLANKS, WASHERS, PRESS PIERCINGS, DIE HE ee IN 
STEEL, BRASS OR ANY MATERIAL, FOR THE ‘TRADE 
LABELS and NAME PLA VES A SPEOIALITY. 

49 & DO, PERCIWAL ат, LONDON, E.C. 

Telephone ; 4948 Central. i 


CANTIE SWITCH Mig. CO. | 


TOTALLY ENCLOSED IRONCLADS, 15—300 a. 500 v. 
QUICK “МАКЕ” AND “BREAK.” AUTOMATIC LOCKING. 


Who wants More Orders? 


YOU DO? THEN WRITE FOR FREE 
BOOKLET ENTITLED: 


“The Ascending Scale." 


HAROLD ELLIOT, 43 RABY STREFT, MANCHESTER. 


PRESS-SPAHN. 
INSULATING PAPERS. 


PRICER AND SAMPLES ON APPLICATION. 
SPICER BROTHERS, LTD., 19, New Bridge St., LONDON, б. 
Telegrams: “ Nykoping,” London. "Pelephiones: 2407, 2408 & 2409 Holborn 


STOPS SPARKING, SAVES BRUSHES. 
Price 2/3 per Stick, Post Free. 


Sample Free on Receipt of Post Card 


SHOOLBRED & CONNELL, 
031, STRAND, LONDON, W.C. 


ALL KINDS for MATCH, FIREWORK, ELECTRICAL 
and INDIA RUBBER TRADES. 


CHLORATES uF POTASH and SODA. 


LPHUR. 


GEORGE BOOR & CO., "о, 21, Mincing rin LONDON, E.C. 


1/20th Н.Р. 


to 20 H.P- 


INSULATORS. ——— | 


WILSON- WOLF ENGINEERING CO., LD., 


IN STONEWARE И | PORCELAIN STONEWARE, 
Glazed without Leed, 
BATTERY JARS AND ACID JARS. 


PRICE, POWELL & CO., 


The Potteries, BRISTOL. 


— THE — 


BRADFORD. 


Telephone: No. 1758. 


„ ENERGY.” 


Telegrams: 


D 
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ELECTRIC LIGHT, 
n POWER, AND 
TELEPHONY. 


SEWING MACHINE MOTORS 


FANS . fio and 220 volte 
MOTORS. 
ARC LAMPS, © 


x. 


1171. 
QUEEN VICTORIA ST., 


LONDON, E.C. 


NORTH WOOLWICH, E. 


Telegrams: “RELAY, LONDON.” 


And at— 
SYDNEY, N.S.W.: 163, Pitt Street. 


and 
JOHANNESBURG, | 49, London House. 
SOUTH AFRICA: Loveday Street. 


EPHONES 


FOR ALL PURPOSES. 


TEL 


JAMES HOWDEN & СО, 


HIGH Ы SPEED EN GINES hed заа a Power, &в. 


Patented Improvements giving the highest power and efficiency. 


Sizes ranging from 5 B.H.P. to 
1500 B.H.P. COMPOUND 


Adopted by the Leading 
Public Authorities and 


Electric Light Companies 
and Tripie Expansion 


D ay wie “уты, ; ! ` pm TY von a 
S | СМЕ. HE I DEAN 0 A 
á Ds №; КЗ ö ‘ е r БҮР | 
Specially adapted for Colllery ! ice U ж M 0 RE PA Sos: 
. | w^ e [Г AL 1 t (3 Гу ge ^ “ 

and Mill Work. LA Ee -, у ! лил | 
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Highest Economy. 
Qood Governing. 
Absence of Vibration 


Standard Sizes in Stook for 
Early Delivery, 


Япеуа Colliertes, Lied., near Burslem. 900 B. L. (total), 
RESULTS OBTAINED AT OFFIOIAL TRIALS г 


LERDS AND WAXRYINLD PRAMS. | LINCOLN CORPORATION, 
nd e е, m 230 ки. et. Steam pressure, 170 ibs. ше е aa 
бв. per kw. . 214 22:26 2396 29'4 Lbs. per kw. а 2 & 18'4 8! 


LICENSEES fer the Manufacture ef PARSONS’ STEAM TURBINES, (из all the latest Improvements as mado bg ©, A. Parsons & 05) 
Bpesially recommended large power unite. 


Patentooo and Manufaoturero of Howden’e Foroed Draught. 
1 225 Fr» 6.4 у) 995? 3200 Е AGGREGATING СУЗ ЖП ЖЕ 
9 on land and sem, 6,000,000 I. H. . 
Nennen 


JAMES HOWDEN & Co., Scotland St, Glasgow. 


Telegraphic Addreas: HowDEN, GAsGOw.“ 


LONDON OFFICE: 22, Biliiter 81., E.O. MANCHESTER OFFICE: 39, Aroade Ohambers, Deansgate.. 
Telegraphic Address: TANGENTIAL, LOXDON.” Telegraphic Address: '' OALORIO, MANCHESTER." 


ade _ 
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Write for Illustrated Price List No. 258. 


———For Direct Current 
CONVERTIBLE ANTARCTIC FANS, 
POLAR REVOLVING FANS, and 
ALTERNATING CURRENT FANS 
— ——for Ali Purposes.——— 


, / Been STATIONARY BASE 
toy | ' | | 


The “Polar” Revoiviog Fan. 


——— lo oo ES 


FALK, STADELMANN & co. 


LONDON „œ 


83—87, Farringdon Road, E.C. 


Porcelain 
Fuse and Switch 


BASES. 


Switches, Ceiling Roses, 
Cut-outs, Balance Weights, Fu:e 
Bridges, &c., of the 


Highest possible 
RESISTANCE 


and careful finish, in Ivory or Black. 


[PLEASE NAME PAPER.] 


Jas. Macintyre & Co., Là, 


Washington China Works, 


BURSLEM, srTArrs. 


GLASGOW, 


74—78, Gt, Clyde Street. 


a ы шл ы — . —— — 
BATTERY HINTS FOR 
ELECTRICAL ENGINEERS 


7, » т 
атут же ү 
— " , 


| "LUMFORD STATION" CELLS 


Use a Battery that will allow heavy discharges that 
will stand hard usage—that has purest metallic lead 
these points are embodied in the 


D.P. BATTERY 


MANUFACTURED BY 


THE D.P. BATTERY CO., L™ 
(ESTABLISHED 1888. 9 BAKEWELL, DERBYSHIRE 


Admiralty & War Office L: 


DE 
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INDEX TO ADVERTISERS. | 


NOTICE.—The figures given here are those that appear in brackets at the heading of each page. 
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Accessories Manufacturing бо, Davis & Timmins, Ltd... «e 62 W Pe: 16 Filter Go. Tad. "OM те 1 
Ltd. Dennis, W Е., & Со. ee ee ла ee ee "E 44 Ransomes, 8 & Jefferies, Lad. 
Accumulstor ‘Industries, Ltd. 40 Dick, Kerr & Oo., Led. .. eo 14 Isenthal & ee ee ee Baworth J. E. in 2 8 81 
Acme Electrical Mf Е. Со. ea 89 | Diesel Engine Oo., TT eo 63 | : Reader, b. & : Ld. 2 56 
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A. B. d English Mig. Oo., Led. Dore & ee ee ee ee 41 J Robert ee ee ee Reaveall & 5% Lid. NA ^. 51 
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Anchor Cable Oo., Lid. ee ee Doulton & Оо. Led. ae 87 Jones, Lie & Oo. oe ee ee Remy H., d. m. b. Н. .. D 6 
Angus & Oo. Lid... 20 oe D.P. Battery Qo., ее е 55 | Re A. & e L . 

Aro Lampe, Ltd... . Drake & Gorham, IM... .. 48 Kalvin ё Jas. White, ТАН, . 20 | Rhodes Motors, mo Чу 
Armorduot мн. Со ге: б ug Drysdale & ee æ cr W.H. : Price & Oo 5 95 Бораш с Dos Go TET 9 
Armstrong, ve эе у) а 2 9 e Mog е ee oe 
Aato-Claw 'Oo., L44., The ee KS Bros., ee ee 2 Rowland, B. R., 4 Oo. Ltd. .. 


Bast Anglian Eng. Oo., Ltd. .. 

E. A. G. v. Kolben and Oo. .. 48 

Eckstein, Heap & Co. .. aa 84 
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Rumney & Rumney 40 oe 
Raboook & Wilcox, Ltd. ee z д 
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Light Oo., Lad... 7 „ Oo Ld... G8, Led, al | Santoni, D., & Oo, ыы ., 
ae . e TE pi HERE Cord =. „, | Baronin Men Wira Oo, ., 
Beseroh & Wig А nene .. % | Hieotro & Ordnance gs | Linolite Qo... . . 41 Shoot rca. ME = - 
геттер Morem, Tad... 4 E Liverpool Hiee. Ове Oo. Ltd. 61 | Simplex Gonduite La. . 44 
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p ae Lih Lad. TED Electrical Nope юге Oo., „ Lud. 47 pee Blectrio om Os EM. А Бап. Power . * Motor Со, : 
Bill. 8., & Со, о. e roce ык Lorrain,J.G. 2 .. B | Smith, A., 4 Steven: 51 


Blasberg Engineering Co. P 26.808 сты : Lia ни: 85 Lundberg, A. P., & Bos . 


1 Bouth Атпегїсап Light & Power 
Bolton, о & Ar Lid. 49 | Elliot, Harold  .. M e 53 Co., Ltd. 
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British Electric. Calibrated werke, А. G. 


Ferguson, J. — ae 19 & Со .. os 


Sunbeam Lamp Oo. 2 AM „ 58 
ti, Led. ee ee 
Forest Solty Ellectric Oo. „ 18 


Bun Electrical Oo., Ltd 
Swiss Mica Insulating Works, Ltd. 
Switchgear, Oo., Ltd. ee oe 


Fuse Oo. 
/ British Insulated and ' Helsby 
once Ltd.  .. 
tish L. M. Eriosson Mig. Co. 


Nalder Bros. & Thom Lid. . 
General Turnbull, Alex., & Oo., iM. .. 


Brash Elec, Eng. Oo.. Ltd. ec 18 Turner Bros. ee ee ee 52 


Burnet, Lindsay & Co. .. T 
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Grevener, J. & H.. 3 


59 
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British Mios Co., Lad... вв | Gab Toer 4 By-Products Co» 8 | Moderow, G. SIMA .. | Tejor&Ohalen Kea. . 5) 
British Thomson-Houston Oo. "Ltd. 17 Ltd. 5 s | Mordey - Fricker, ' Eleotricity Thames Iron Works, ani P EE 
gie p Elec. ant General Bleotrio Co., Lid. 24 Meter Oo. ee eo 51 and Engineering Co., Ltd. .. 

Oo., Gent & Oo., Lid. AA x 25 Morris, H. N. 4 Со. eo ee 1 Thermit, Lid. oe 
ana ie-Pell Aro Lamp, "Led. . ee 1 Gilbert Aro Lam Oo., Led. ae 1 Mosses & tel se ee Thomas, Bertram ee [EJ 
Brooks, Lid. 61 Gilkes, Gilbert, Oo., Ltd. 53 Moy, Led. .. ae ee ae 45 Townshends, Ltd... oe ee 6 
Browett, Lindley & co., Lid. ee Glover, W. P., 4 Oo., Lid. ВИ 9 Traun, Heinr., & Zons ..8& #1 
вото т & Со & уа d 16 Green, B., & on, Led. .. ee Nalder Bros. & Co. eo oe 50 poorer J. Bor Co „Lid. 19 

„L . ee ee 
Brace рое & Co., Ltd. .. Green & Boul » Lad... vig a t b Ale 
40 
8 


„Lid. National Gas n Ltd. 
Butcher. J. H., & 00... 81 Grover & Oo., Lid. наноса пе Con li. „ | Unb " га 
Callender's Cable & Construc- Regen Accumulator Works .. ‚45 | Nen Frederio .. e. 


Newbold, W., & Oo. Led. _.. 


Union да 00 tu М. VERS: 


b 
tion Oo., Ltd. .. .. 82 [а W. B., & Оо, Ltd. .. ° 7 | New Brotherton Tube Go., Li. 45 | Union Eleoctrio " 

Campart, с.с. . © 1 Half, 3 . E., & Оо. .. ee ee Newton & Nioholson  .. i United Electric Car Oo., Lad... 52 1 
emptor Gas Engine Oo., Ltd. e ay P., & Sons, Ltd. ee 40 North- ve Elec. Appliances Universal Electrical Mfg. со - 81 
сш" Со. 18 н & Padmore, Ltd... ee ANE m Bn Я 6 Unsworth, G. B., & Sons, 104. 6 

tie Switch Manufacturing Со. 53 J. F. & G. e œ 61 
Carron Compan aw as Hart Accumulator, Lid. ee 4 F.W 51 
Сав, Бари ey fs 4 со. ue. H Бан Мапасана ЗИ Lid T 51 Osterman о MEET Vickers Боа & Maxim, їм. . e t 

Cassirer $ oe 4 
мша ое Eleo, Fittings Harvie, W., & Co., Lid. . ga | Oxcnair, Le. 6 Venn Bl Boller & General Insur 

оме, Assoc. 44 Hea & Johnson ee ee ee 8 Parker Thos. Ltd. 50 ance Cow Ltd. oe ae 2. 51 

Chloride Electrical es Oo., Heathman, J. H., & Oo. Parmiter, Hope & Bugden 5 37 
Led. vs 86 Helis Cell & Accumulator Oo., Là. Hu Pass. O.. 4 Bon, Ltd... 5 58 
Clarke, ут, Harding 4 50. Tg.. р Henle) 2 W. T., Tel, Wrks, La. Patents Exploitation Co. Tube | | Walsali Electrica! ОО. IM .. 61 
Conduit & insulation Oo. Lad, 48 | Hevdemann, Char. e 5 53 and Conduit Go., Ltd. Wandsworth Elec!. Mig. Oo., LA. 
Conduits & Filings БИ ee Hindley, E. 8., & Bons ee ees " РЫН 8 & Оо LI ee 8 Ward & Goldstone 15 EA 
Connolly Bros., L ' 1| Hodges, Сес а Co. i. l| Phillies J. W. 4 C. . 1 
Consol Electric Lamps .. 9 | Holden & Brooke, Ltd... «. Ph Fire Olo Wells, A. O., & Go. D 
Consolidated В upply ee Led... Holm J. H., & Co. ee ee 22 Pitkin J & Co. ee ee Western Bleotrio Oo. PH 5 14 51 
Crane, Fredk., Chemical Со Holt а Шене .. . 1 lanlawerke — .. nuo we Westminster Engineering Oo, 
lutte, Scheele & Со .. ... 11 Ltd. 
EM соро 97 Pope's Electric Lamp Со. .. Weston Electrical instruments Оо, i 
J Plant Oo., L 9 ee ee 41 White, J. G. 4 Oo., Ltd. et os 

Crosier, Stephens & Сө... „ 41 Horstall - TE 52 Premier Accumulator Whittaker & Co. .. _ es 
Crypto Electrical Co . 8 Howard Asphalt Troughing Co., Powell & Co * +e оз | Willans & Robinson, Ltd. tat р 

ве со, 0 ee ee ee ee ee r oe ч - е 
Crystalate Mig. Co. LAM. Howden, J., & oo... 64 Pritchett & Gold, Laa, >> | | Wilson-Wolt Engineering Oo. e f 


Wolf, fl., & C0. 
Wood & "Newland . |. eo ee 1 
Wright, A. J.. Lid. oe ee 3 


X Eleotrio Accumulator Co., Ld. 


tor, Ja Eid. oe 6 6 ee 

Polsomste! Engineering Oo. 

Daniels, T. H. & a id: ee 41 Ltd. es ee oe fh 
eg ee 


Dave 
Davidson & Oo., Ld... о. 


Ramsden, Camm & Oo., Ltd. .. 18 


HIGH SPEED ENGINES. 
E. Reader & Sons, Ltd., 


NOTTINGHAM. 
and 8, New London St., E.C. 


WITH WHICH 18 
AMALGAMATED WX. PEARCE & SONS, Lp., 


56, Mark Lane, London, E.C. 


WORKS : 
SILVERTOWN, B., 
and . 


Sulphuric 


of all streagths 
Acid specially 
| mauutact ured 


tor Accumulator Batteries. 


Sulphate ot Copper 99% 


For Batteries. 


Teleg. Address: Tel one Nos.: 
yároohlorio, eph 


"H London." 841 Avenue 12,996.Central. 
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| CLARKE, CHAPMAN, CO.. In. 


J | WICTORIA WORKS, GATESHEAD. 


50, FENCHURCH SERES LONDON, E.C. Telegrams :—'' Отсгора” GarzsHeman, “ Ovorors.” LONDON. 


ON ADMIRALTY, 
WAR OFFICE SEARCHLIGHT 
asd INDIA OFFICE PROJECTORS, 
| LISTS. MIRRORS, 
| | LENSES, 40. 
HIGH-SPEED 
INSTALLATIONS 
ENGINES 


ELECTRIC 


OPEN AND 
ENCLOSED 
Treue. SHIP 
CONTINUOUS 
AND | = 
ALTERNATING ; 
CURRENT “ELECTRIC 
GENERATORS N PUMPING 
AND Or ae + be Wore Г. paren | 
F MOTORS, ` A MACHINERY, 
— ELECTRICALLY-DRIVEN SHIPYARD, WINCH. 


ELECTRICALLY-DRIVEN WINCHES, CAPSTANS, CRANES, AND HAULING GEARS 
A SPEGIALITY. 


A Practical Handbook for TH E ү U LCA N Bo | L E R 


Owners and Attendants. AND GENERAL INSURANCE CO., LTD. 
Established 1869. — The ORIGINAL Boller Insuranos Company. 


Head Office: 67, King Street, Manchester. 


— — — — r 
a A ae Oa 


Post INSURANOE and INSPEOTION of 


Economisers, Steam Pipes темен 
BOILERS, Kiers, Decouduns and Lifts and Hoists i 


) ENGINES (Steam, Gas or о. 
SECONDARY Д, BATTERIES. GAS PRODUCER raa 
| , ELECTRICAL Manner, 

Free. EMPLOYS MANY MORE INSPECTORS i^» aa cies company, 


closely consult the convenience of clients. 
OVER 5n,000 BOILERS AND ENGINES UNDER SUPERVISION. 


CONSULTING ENGIN EE RING. 
ALL OTHER INSURANCES ARRANGED. 
J. F. L. CROSLAND, M. inst. c. E., M. I. Mech. E., N. I. E. E., Chief Engineer. ^ 
JAMES М. DALE, Secretary. 
APPLICATIONS FOR AGENCIES INVITED. 
FTF еә «ә Ф 


| Ву An Engineer, 


Illustrated, 
XI. Tables. 


N. ALABASTER. GATEHOUSE & CO., 


4, LUDGATE HILL, LONDON, К.О, 


Awarded Gold Medal at Liege Exhibition, 1208, 
and a higher award, viz., the Diploma of 
Honour, Milan Exhibition, 1908. 


DIRECT-COUPLED 


AIR COMPRESSORS 


AND 


VACUUM PUMPS © 


АООТ FOR ALL PURPOSES. 
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OLASSIFIED INDEX OF ADVER 


insulating Material. 


Keys, W. H. 


e Oo. 

Bwiss Mica Insulating Works, Ltd. 

Insulating Papers. 
Spicer Bros., Ltd. А 

Insulators, 26. 
Orystalate Mfg. Со., Led. 
Doulton & Oo., . 
Micanite and Insulators Co., Led. 
Ostermann, F. W. 
Price, Powell & Oo. 
Insurance. 

Nationa! Boiler & General Insurance 


Oo., Ltd. 

Phoenix Fire Office. 

“ee Boiler & General Insarance Oo. 
Ltd. 


fron & Steel. 
Meotarlane & Co. 


Dimples Cooter 


Ladders. 
Boathman, J. H., & O. 


Lamps (Arc). 
Aro Lamps, Ltd. 
Borland, F. J. 


B А 

British Ir'homson-Houston Co., Ltd. 
Brush Electrical Oo., Ld. 
Orompton & Oo., Lid. 

Drake & Gorham, Ltd. 

Edison & Swan U. N. L. Oo. Lud. 
Electrical Co., Ltd. 

General Electric Co., Ltd. 

Gilbert Arc Lamp Oo., Ltd. 

Jandue Aro Lamp Oo., Ltd. 
Johnson & Phillips, Ltd. 

Veritys Ltd. 

Westminster Engineering Co., Ltd. 


Lamps (Incandescence). 


A.E.G. English Mfg. Co., Ltd. 
Britannia Elec. Lmp. WS. (1905), Ld. 
British Thomson: Houston Oo. Ltd. 
Brush Electrical Engineering do., Ld. 
Consol Lamps. 

Cryselco, Ltd. 

Edison а Swan U. N. L. Oo., Ltd. 
Gabriel Lamp Oo. 

General Electric Oo., Ltd. 


& Co., L 


Veritys Ltd. 


Pass & Son, Ltd, 


Lifts and Accessoribs. 
Holt & Willetts, 


Liquid Meters. 
Holden & Brooke, Ld. 


Lock Nuts. 
Bayliss, Jones and Bayliss. 


Lubricants. 
Engelbert & Со, | 
Shoolbred & Connell. 


| Magnets. 
Remy, H., G. m. b. H. 
Manufacturing Electricians, 
British Thomson - Houston Со., Lid. 


Jaeger Bros. 
Johnson & Phillips. Led. 


Metallic Packing 
Green & B Lid. 


Newton & Nicholson. 


rman 
Doulton & Oo., Led. 


Adams Manufacturing Co., Led 
Britieh Thomson- 


| Mica. 
Bazter, В. & B. 
British Mica Oo. Led. 


Motors. 
British Thomson-Houston Oo., Led. 
British Westinghouse Elec. & Mig. 


O0., Ltd. 


Lancashire Dysan & Motor Oo., Ltd. 
Langdon-Davies Motor Оо, 

Мыр» Leach & Со. 

Mather & Platt, Ltd. 

Rhodes Motors, Led, 

Bun Electrical Oo., Ltd. 

Veritys е ` 
Vickers, Bons & Maxim, Ltd, _ 


Motor Starters & Controllers. 


Acme Electrical Manufacturing Co. 


Neal, В, 


011 Cans and Filters. 


Kuhl & Vogt. 
Wells, A. U., & Oo. 


011 Separators. 
Holden & Brooke, Ltd, 


Patents. 
Patents Exploitation Co. 


patent Agents. 
Baworth, J. B, 


Platinum. 
Edison & Swan U. B. L. Oo., Ltd. 


Porcelain Appliances. 


Bij 1, G. 
Do & Smith. 


Publicity Specialist. 
Elliot, Harold. 


Pulleys. 
Croft & Perkins. 
Unbreakable Pulley & Mill Gearing 


Radiators. 
Carron Company, The 


Rail Bonds. 
Forest Ону Biectric Oo. 


Railway Signals. 
Barby & Farmer, Ltd. 


Rheostats. 


Houston Co., Ltd. 
Thomas, Bertram, 
Schools amd Colleges. 


Screws and Terminals. 
Davis & Timmins, Led. ' 
Veritys Led, 


TISEMENTS.—( Continued from Page 58.) 


Slate. : 
Jones, I., & Co. 


Stampings. 


Jenkins, R. 
Sankey, J., & Bons, Led, 


Steam Dryers or Water 
Separators. 
Holden & Brooke, Ltd, 


Steam Pipes. 
Dore & Co. ре 


Steam Traps. 
& Valve 00. 


Crosby Steam 

Haigh, ЧҮ, B., & . Lid. 

Hol & Brooke, Lad, 
Stokers. 


Erith's Engineering Со., Led. 
Proctor, da Led, 


Switchboards. 


Adame Manufactoring Co., Ltd. 
British Thomson-Houston Co., Ltd. 
Brush Electrical Engineering Co., Ltd. 
Consolidated Sapply T Ltd. 
Eckstein, Heap & Co. 

General Electric Co., Ltd. 

Hodges, Cecil & Co. M 
Johnson & Phillips, Ltd. 

Parmiter, Hope and Bugden. 
Thomas, Bertram. 

Universal Electrio Mfg. Co. 

Veritys Ltd. 


Switches. 


McGeoch, W., & Co 
Thames Ironworks Co. 
Thomas, Be 
Veritys L 


Tank and Girder Work. 
Braby, Fred., & Oo. 


Telegraph Poles. 
Wade, R., Sons & Oo., Led. 


Telephones. 
British L. M. Ericsson Mig. Co., Ltd. 
Genera! Electrio 


Oo., Led. 
Gent & C», Lid. 
International Electric Co. 
Sterling & Biectric Oo. 
Verity» Ltd, 
Westeen Dlectric Co. 


Testing Laboratories. 


Blectrical Btendardising, Testing and 
Training Inst. 


Tools, &c. 


Crosier ens & Oo. 
Newbold, W., & 4. 
4 Challen, Led. 


Taylor 
Wolf, S., & Oo. 


Tramway Brakes. 


British Westinghouse Hilso, & Mig. 
Oo., Led. 


Tramway Supplies. 


Transfers. 
Butcher, J. Ha & Со, 


Brush Electrica] Engineering O0. LA. 
Escher Wyss & Co. te | 
Gilbert Giikes & O0., Ltd. 

Nell. Frederic | 


Turners. 
Bonnella, D. H., & Gon, Lad. 


Crane, Fred., Chemical Oo. 
Bison & Bwan U. AL. Оо. Lid, * 


4 


Lad. 

Brush Electrical Oo., LA. 

Callender's . 

— Бе» 6 Te 

Felten and Guilleaume-Lahmeyer- 
werke, A. а. 


General Led. 

Glover, W. T., ё Oo., Lad. 

Grevener, J. ; 

Henley, W. T4 Telegraph Works 
Oo., Ltd. 


Liverpool Electric Oo., Led. 
London Electric Wire Oo., Lad, 
oGeoch, W., & Co., LA. 

Plutte Scheele š 

Saxonia Electrical Wire Oo., Lad, 

В. Helens Rubber ws гм. 
L] 

Union Cable Oo., 


Led. 
Unsworth, G. B., & Sons, Led. 
Veritys Led. 


MISCELLANEOUS AN NOUNCEMENTS dd 


тнЕ LOOSE-NUT 


By Using the Patent 


Sele Makers :— 


relating te Situations, Articles for Salo and Wanted, &¢., appear on p. 25, &6. 


‘S“HELICOID” 
LOCKNUT. 


A Coll of 91091 gripping automatically with 
immense power. Made from 1 in. to E ins 


SAMPLE NUT AND LIST FREE. 


BAYLISS, 


JONES & BAYLISS, LTD., M un 
— Victoria Works, — 


WOLVERHAMPTON. 


Londen 8ffices & Shewreems : 138 & 141, Cannon St., E. ö. 


S. 
í Рак p d 
e . —— РА 
— 
* 


ELEGTRIG PORTABLE TOOLS 


Designed for Continuous, Singie, Twe 
ӨР Throe-Phase Current to 500 Volts. 


—— кан 


Его. 2 illustrates 
our Portable Grind- 


such work as Filing, 
Chipping and 
" Finishing” work. 


These machines are dust-proof, and fitted 
with our patented bail bearings 
running in solidifled oil. 


In addition to Grinding Machines we specialise in Portable Drilling Machines 


Шивігаїеа Catalogue sent on application, ` 


S. WOLF & CO. 


138, SOUTHWARK ST., LONDON, 8.Е. 


Code: A.B.C. 5th Ed. 
Wer ks Estd. 1867. Telephone 6172 Central. 


^A Telegrams 
„ WIDERSTAND, LONDON.” 


г OINGLE- Phase MOTORS 


Wires: Phase, Huddersfield. 


WALSALL 


THE LIVERPOOL ELECTRIC CABLE GO., Ltd, 


© Manufacturers of Electric Wires and Gables. O 


SPECIFICATION. 


[01] xsxiii 


Are You wanting 


Buiit for Hard Work, 


HIGH EFFICIENCY and POWER FACTOR? 


We Make them. 


Price ls Right, — 5-M.P., with Starter, 


£23 155., Subject and Delivered. 


^ E. BROOK, Limited, 


COLNE ROAD, HUDDERSFIELD. 


Telephone 6^6. 


STANDARD BOARDS 


FROM STOCK. 
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WRITE . | 


ELECTRICAL C0., LD., 


„ FOR NEW LIST. 


e FOR RELIABLE WORK USE á 
“LIVERPOOL CABLES.” i 
X` —FIRE-RESISTING CABLES MADE TO ANY D 


| < $ 
M Offices & Works : Vauxhall Rd., Liverpool, N. O G 
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TELE 


DAVIS а TIMMINS, L* 


YORK ROAD, KING’S CROSS, LONDON, N. 


SCREW MANUFACTURERS AND METAL MERCHANTS. 


CONTRACTORS TO | MANUFACTURERS OF 


. M. GOVERNMENT. I МЕТА. Screws Ано Turnen Work 
Tue War Offick, ADMIRALTY, —— Сит FROM Soli Drawn Rons, 
PosTAL TELEGRAPH DEPARTMENT, &c., By Automatic MACHINERY FOR 


Ано (0010141 GOVERNMENTS. ENGINEERS, ELECTRICIANS, &C. 


All these Goods are shown Full Size and kent in Stook. 


ESTIMATES FOR SCREWS ANB TURNED PARTS ON RECEIPT OF PATTERNS. 
CONSIDERABLE REDUCTION FOR LARGE QUAMNTIZING. 


( 
| = 
STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND, HEXAGON AND FLAT, ALL SIZES КЕРТ IN STOCK. | 
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GREENWOOD & BATLEY, Ltd., 


SN Albion Works, Ж, 
Electrical and General Engineers 


MOTORS 


AND 


DYNAMOS. 


ua S, NU, че чь чай 


== 700s illl De Laval's Patent Steam Turbine Dynamos, 
Turbine Motors, Pumps and Fans. 


ү; = 
=== SS SSeS = 
SSD 
R. & S. BAXTER MANUFACTURERS OF MICA 
eas For all purposes. 
94, Murraygate, Dundee. “ыл Clouded, aleo soft Canadian Amber.. ве 
CommercialCourt. Contractors to His Majesty's Government, 


Grand Prix, Lidge, 1905, 


DIESEL Ol. ENGINE 


(Using Crude or Residue Oil). 
O'td. per B.H.P. Hour, or 


0.1434. per B.O.T. UNIT. 


IN MOST SUCOESSFUL USE IN MANY TRAMWAY, 
ELECTRIC LIGHT and POWER STATIONS. . 


INCLUSIVE WORKS COSTS at Birmingham Tramways Go., 0°362d. per Unit. 


MADE IN ALL SIZES from 20 to 1000 B.H.P. 
OVER 150,000 3. u. 7. IN USE. 


DIESEL ENGINE CO., LTD., 
179, Queen Victoria Street, LONDON, E.C. 


Write for the Little Red Book. 


: RE-WINDINGS, RENEWING COMMUTATORS, &c. 
" For all classes of Electrical Machinery. 
Wm. HARVIE & СО, Limited, 
Telegrams: “Bromide, Glasgow." 24. McALPINE ST., GLASGOW. 


MOVABLE ARMOURED 
INSTALLATIONS; 


“‘\NIPHAN SYSTEM." 


Watertight Electric Cable Couplings, 2 & 3 Pole, 


For PORTABLE MACHINERY and INSTALLATIONS, 
FIELD PLANTS, MOTORS, MINES, SHIPYARDS, 
| WORKSHOPS, RAILWAY CARRIAGES, &c. &0. 


‘SIMMONDS BROS., 17. 


4, 6 & 8, Newton Street, HOLBORN, W. C. 


Temporary Electrio Wiring In Steel Tubes for all purposes. Speolally Telegrams : ' NIPHON, LONDON. 
desigued for seourity and ease In ereeting. SEND FOR NEW CATALOGUE. 2 "Phones : 2800 Gerrard, 12, 061 Central. egra 


PATENT 


a Ta 
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The India Rubber, Gutta Percha, 
» Telegraph Works Co., Ltd. 


Silvertown. 


MANUFACTURERS OF 


| Cables. | Electnc Light, Telegraph, Telephone, Submarine. 


NS EE a й- — 


00 d Wound, Shunt or Series, for Electric 
Dynamos. A 
Moto r S. | Belt or Direct Drive, for all Classes of Service. 
Instr u ments. For Telegraph and Testing purposes. 

| ! : E 
B atter Ies. All Classes of Leclanche, Daniell’s, Grove's, &c. 


^. 


Ínsu lato r S. Of Every Description, Porcelain, Ebonite, &c. 


PRICE LISTS OF ABOVE WILL BE SENT ON APPLICATION. 


HEAD OFFICES: WORKS: 
106, Cannon Street, London, Е.С. Silvertown, London, E. 


| Telegrams: | 
Head Offices: "Silvergray, London." Works: "Graysilver, London.” 


| 


Portsmouth, Sheffield. | 


Mi 
Br anches: век, Birmingham, Bradford, Bristol, Cardiff, Dublin, Glasgow, Liverpool, Manchester, Newcastle-on- Tyne. B 
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